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Dedicated to the memory of 

CARL LUDWIG BLUME 



DEDICATION '! 

Many botanists must have wondered why as yet no volume of Flora Malesiana was dedicated to 

the outstanding botanist CARL LUDwiG BLUME, undisputed pioneer in planning the compilation 

of a ‘Flora Malesiana’. 

The writing of this Dedication would have been greatly facilitated if a full biography of BLUME 

had been existent, but none is available; there is not even a bibliography of his works. Only recent- 

ly, in 1979, two biographical attempts were made, by J. MACLEAN and by A. DEN OUDEN, but 

only for the period 1820—1832; together with other biographical and obituary notes they are here 

assembled in Appendix B. I have also compiled a bibliography: Appendix A.” 

There are various reasons to account for the lack of data. At Leiden there are, in the Rijksher- 

barium archives, only few letters addressed to or written by BLUME, and this is also the case for 

the University archives. Also TREuB (B) in his papers on the history of the Botanic Gardens at 

Bogor complained about the lack of correspondence of BLUME. The largest source of (official) 

letters is contained in the huge ‘Rijksarchief’ at The Hague, but it will require a large, time- 

consuming effort to unearth these (D: 5). BLUME’s large private library was auctioned at Leipzig 

in March 1863, soon following his death, by the firm of O.T. WEIGEL (B; D: 9). 

It has sometimes been suggested that the lack of a full biography — to which BLUME was certain- 

ly entitled — could be explained by the fact that BLUME had few friends (D: 8) and that his contem- 

porary colleagues were antagonistic. But this explanation does not really hold, as a biography of 

the charismatic MIQUEL was not written before a century after his death. In the Netherlands the 

climate is not favourable for biographies of scientists, at least not in botany (D: 7). 

For the reasons given above I have waited a long time to frame a worthy dedication, in the hope 

that some historiographer would feel attracted to compose a full biography of BLUME. In the 

absence of this I have ventured to accumulate material myself, recently supported by a study of 

MACLEAN (B) on BLUME’s years in Java and based on archival research in the ‘Rijksarchief’, and 

an unpublished essay by DEN OUDEN (B) on the same period based on details from several hun- 

dreds of letters in the same archives. 

To my regret biographers frequently do not give sufficient attention to personality and motiva- 

tions, but confine themselves to an appreciation of achievements. I have tried to form an opinion 

about this facet of BLUME. From BLUME’s profuse writings much can be learned about his motiva- 

tions and his attitude towards society and people. It stands beyond doubt — and that must soon 

have been realized by his contemporaries (E, F) — that in the science of botanical taxonomy BLUME 

was on a level with the great taxonomists of the previous century. But in the eyes of his close col- 

leagues he was an autocratic, dominant, unsympathetic person, and this impression still lingers 

around his name and overshadows the singular value of his scientific work. His sharp pen and 

especially his fanatical pursuit of a monopolistic position for the Rijksherbarium estranged him 

from his surroundings. GoDDIJN (B: 1931) has pointed this out very well. 

My purpose in composing this dedication is to give a sketch of Blume’s life, his work and his 

motivations in a detached way. Blume has a right to an impartial judgement; activities and per- 

sonalities should be kept well apart. In a few cases, where there is lack of clarity about the inter- 

pretation of historical data, I will give BLUME the benefit of the doubt. 

(1) Shortly before his death in May 1976 the author of this Dedication and former Editor of Flora Male- 

siana, Professor C.G.G.J. VAN STEENIS, finished the text of the manuscript. He had the intention to use this 

biography of Blume to conclude volume 10 of the Flora. We wholeheartedly like to carry out his intention 

here. — The General Editor. 

(2) The documentation here presented is recorded in six appendices: A. BLUME’s publications annotated; 

B. Biographical sources; C. References to cited literature; D. Notes (mostly additional information considered 

useful to illustrate the situations under which BLUME had to work, his surroundings, personalia, etc.); E. 

Eponymy; F. Honorary distinctions and memberships. 

The photograph on the opposite page is copied from Rumphia 3 (1847), BLUME sitting above his treasures 

of the Javanese flora, including Nepenthes, Rafflesia, Rhizanthes, orchids and a rattan, presumably Plec- 

tocomia, the picture dating from the time when he was at the height of his career. 

(7) 
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Towards the end of the 18th century two earlier attempts to compile a Flora of Malesia were 

made, namely by FRANcisco NoroNna in 1786 and by Louis DEscHAMpPs in 1794—1798 (B: VAN 

STEENIS & VAN STEENIS-KRUSEMAN, 1970; C: VAN STEENIS c.S., 1954). Both attempts were abortive 

by the unfortunate loss of the material these collectors had made. 

In the early 19th century the time had come for the more thorough exploration of the tropical 

floras, both in the New and in the Old World. In the Indies it was started by W. RoxBuRGH and 

N. WALLIcH. In Malesia there had been quite some botanical activity in RAFFLEs’ time, notably 

by W. Jack in Sumatra and by TH. HorsFIELD and L.T. LESCHENAULT DE LA Tour in Java, but 

these researches had led only to publications by JAcK. 

The proper achievement fell to BLUME, after the establishment of the Botanic Gardens at Bui- 

tenzorg (Bogor) in 1817, where a year later BLUME started a research period of seven years which 

led to his brilliant scientific career. 

CarRL Lupwic BLuME, born at Brunswick (Germany) on 9 June 1796, was a son of the merchant 

CHRISTIAAN NICOLAAS LUDWIG BLUME and of MELUSINE CAROLINE SOPHIE DRECHSLER. His father 

died before he was born and his mother died when he was five years old. He was an eager boy 

and was attracted by the study of pharmacy. To a high degree he was interested in travel books 

of foreign countries, a trend and interest possibly strongly developed in Germany since Hum- 

BOLDT’s time, known as the ‘Wanderlust’, a tendency perpetuated to the present day (D: 10). 

BLUME’s interests were probably directed towards the many unexplored regions of the globe, in- 

cluding the tropics. By 1813 he used his heritance to buy clothes and equipment, and enlisted as 

a volunteer in the ‘Lutzowsche Jagercorps’, fighting against the French. Later on he went to the 

Netherlands, where on 29 December 1814 the Medical Board of the Dutch Forces appointed him 

as a military apothecary of the second class. On 6 April 1815 he was placed with the ambulance 

of the second division of the mobile forces in Belgium. He was present at Waterloo. According 

to the military Stamboeken (Registers) he was an apothecary of the second class in the hospitals 

at Den Helder and Leiden between 1814 and 1817. 

When in 1815 Prof. S.J. BRUGMANs was commissioned to bring back the collections of natural 

history from Paris to the Netherlands — collections which the French had taken there in 1795 — 

BLUME was appointed as his assistent. 

In some way or other, young BLUME enjoyed the support of the Duchess of BRAUNSCHWEIG, 

financially and otherwise. She fostered his career and had recommended him to Prof. BRUGMANS 

(7 1819), who urged BLUME — who had performed his task excellently — to study natural history 

and medicine. BLUME followed this advice and took a degree as Doctor of Medicine on 9 July 1817 

at Leiden (A: 1817). Shortly before this date, apparently in view of his doctorate, BLUME finished 

his activities as an apothecary in the hospital at Leiden. On 17 October 1817 he returned in the 

service of the hospital as an M.D., after having obtained, on 6 October 1817, the degree of a 

health-officer of the second class of the forces and hospitals. On 11 January 1818 he was honour- 

ably discharged as a surgeon-major and on 28 March 1818 became a health-officer of the second 

class of the forces in the Netherlands East Indies. On 28 May 1818 followed the same appointment 

for the first class; he worked at Leiden till 17 March 1818. 

Shortly after his arrival in Java, on 11 January 1819, BLUME was appointed deputy-director un- 

der C.G.C. REINWARDT in charge of the organization of Education, Medical service, Agriculture, 

Arts and Scientific investigation. He was then only 22 years old, but obviously highly esteemed 

for his ambition, zeal, knowledge and energy. His initial salary was f 500 annually. He lived in 

REINWARDT’s house at Buitenzorg (Bogor), enlarged for this purpose, in the Botanic Gardens. 

He married the rich WILHELMINA NICOLASINA CRANSSEN. This marriage was obviously not very 

successful. He was divorced in April 1830 in Brussels and he remarried at the end of that month 

JOHANNA ALLETTA WILHELMINA WAARDENBURG, by whom he had 7 children. 

At that time the Government was much concerned about serious tropical diseases, small-pox, 

typhoid, cholera, and in 1820 REINWARDT wrote a detailed report on the state of vaccination in 

(8) 
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the years 1818—1819. All civil servants were informed of the Government’s intention to maintain 

and promote vaccination. BLUME was provisionally appointed ‘Inspector of Vaccine’ in 1819. He 

informed the Government that it was desirable to use indigenous plants instead of imported 

medicines which often lost their value during the long sea-voyage, and the Government requested 

him to make proposais. 

In the seven years between 1819 and 1826 BLuME travelled widely in West and Central Java, 

as far east as Rembang, often accompanied by assistants, draughtsmen and interested persons, 

collecting plants and also animals; gathering information on all sorts of aspects, including the 

medicinal value of certain plants, inspecting epidemics, efc.; in short he was engaged in an overall, 

thorough scientific exploration. 

He gathered many duplicates and his herbarium specimens are still in excellent condition. It has 

never become clear to me how these early explorers managed to dry and preserve their collections 

so well in the everwet tropics under the primitive conditions of the time, trekking from camp to 

camp (B: VAN STEENIS-KRUSEMAN, 1950). 

In 1821/22 he was in Bantam in the company of the civil servant J.B. SPANOGHE; in 1822 he 

made a large exploration of Mt Salak; in 1823 of Mt Gedeh; in 1824 he made a large tour of inspec- 

tion in the company of the clerk G.H. NaGeEL, the gardener W. KENT, and the draughtsman A. 

Latour, to many places: Kuripan (near Bogor) with hotwells in limestone then surrounded by 

primary forest, Mt Seribu (hills SW. of Jakarta), then to the Krawang region (E. of Jakarta) 

eastwards to Indramayu, proceeding to Cheribon, ascending Mts Tjeremai, Tangkuban Prahu, 

Burangrang, going as far as Tegal. Furthermore, he explored the then completely forest-clad large 

island of Nusa Kambangan (S. Central Java) where he detected Rafflesia. In 1825 he was again 

in Rembang (Central Java), but also in Bantam, ascending Mt Parang. 

These must have been hectic, creative years in BLUME’s life. In view of later controversies I have 

listed these explorations, which show that BLUME covered a considerable part of West and Central 

Java, and that his travels partly covered the same habitats which had been visited by KUHL and 

VAN HAssELT, members of the ‘Natuurkundige Commissie’, but also went beyond these. The 

result was of course that the majority of species were collected by both parties. 

In all probability BLume studied, analyzed, and described his collections in situ, facilitating 

later publication. In addition to all this field work he published scientific reports on many of these 

explorations, in part made public in a number of letters which he wrote to the brothers NEES VON 

EsENBECK, published in the Regensburg journal Flora (A: 1823—1826). 

Finally he compiled all this material in the voluminous Bijdragen (A: 1825—1827), containing 

the concise treatment of some 700 genera and about 2400 species, belonging to 170 families of 

flowering plants. This achievement is colossal, as he had only very few books at his disposal, viz. 

WILLDENOw, Species Plantarum, PERSOON, Synopsis, SPRENGEL, Anleitung and Systema Vegeta- 

bilium, DE Jussieu, Familles des Plantes, RoxBURGH, Flora Indica vol. 1, and W. Jack, Malayan 

Miscellanies. He had of course also at his disposal the works of RHEEDE and RUMPHIUs but they 

were of hardly any taxonomical use. He mentioned in his Enumeratio that he had seen the plates 

of NoroNa, obviously of a set since lost, but could not have had much profit from them for his 

purpose. 
The writing of the Bijdragen itself was a tremendous task, let alone the research incorporated 

in them, a great deal of the genera and species being new to science. This research work has ap- 

peared to be of very high quality, testified by the fact that a very large amount of his newly pro- 

posed genera still stand and that others, now merged with earlier described ones, were always good 

taxa and were later often still recognized as subgenera or sections. A great merit was that BLUME 

hardly ever failed to recognize their proper affinity and almost always placed them in the proper 

family, evidence of his great systematic capacity. In view of the rather primitive state of tropical 

botany in his time this deserves great respect. BLUME’s skills in this field also appeared from a first 

attempt to construct a system of affinity for tropical orchids, laid down in the Tabellen en Platen 

voor de Javaansche Orchideén (A: 1825), issued in part simultaneously with fascicle 6 of the Bi- 
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dragen. He complained that he had had no access to contemporary literature on the family by 

R. Brown, C.S. KunTH, and L.M.A. pu Petit THouars, which he only received during the print- 

ing of his own system of the orchids. This first attempt was much later crowned with his 

monograph Flora Javae. Nova Series (A: 1858—1859) of the Orchidaceae, the largest and least 

known family of the Malesian flora. 

In addition he published in the first five fascicles of the Bijdragen data on the useful and 

medicinal plants of the families treated. 

Apart from his work with vaccination and his exploration and botanical research work, another 

duty had fallen to Blume, when he was in June 1822 appointed director of the Botanic Gardens 

at Buitenzorg (Bogor), at REINWARDT’s request succeeding him. REINWARDT himself repatriated 

in that year. The annual salary was f 1000. This was a task in itself; besides enriching the garden 

with plants he collected during his own travels, he was also in contact with other gardens abroad, 

for instance at Mauritius and Calcutta, with the purpose of exchange. 

BLUME was well aware of the fact that he should attempt to stimulate our consulates in foreign 

countries to collect plants or seeds for the garden, a policy which he later also followed when he 

was director of the Rijksherbarium. For the Buitenzorg garden he wished to have more Chinese 

and Japanese species and to obtain material he wrote to the Dutch consul in Canton and the 

representative in Deshima (Japan). A year later, in 1824, he instructed the Dutch in Japan how 

to dispatch seeds and plants to Batavia (Jakarta). 

Furthermore, BLUME sent Javanese and other exotic plants in small baskets to the university 

gardens at Leiden, Utrecht and Ghent in the Netherlands and also dispatched seeds to the ‘Société 

de Flore’ at Brussels. 

In 1823 BLUME published the first Catalogus van ... ’s-Lands Plantentuin te Buitenzorg (A). 

In the listing were many manuscript names of REINWARDT under the latter’s name. BLUME himself 

added several new genera under his own name with valid descriptions. Without doubt BLUME was 

the botanical ‘motor’ of this catalogue, REINWARDT having been too much occupied by ad- 

ministrative and organizational matters, and besides having been previously occupied by his large 

exploration of eastern Malesia. It should be added that REINWARDT’s plant-systematical 

knowledge was meagre (D: 8). 

On 11 June 1822 BLuMe was also definitively appointed as ‘Inspector of Vaccine’ and had to 

attend to his medical-pharmaceutical duties as well. He reported on the virtues of hotwells in 

Krawang (A: 1825, 1839), gained information on the fight against cholera, etc. for which he in- 

itiated medical treatment, and paid attention to medicinal plants (A: 1825, 1832). On 12 August 

1823 he was appointed commissioner of the civil health service. In short, his duties were manyfold 

and his achievements in these years are of tremendous proportion. 

In 1824 BLuME received permission to extend his research to all Dutch possessions in the East 

Indies and was allowed to publish in the journals of Dutch societies. The Government would pay 

for the printing of a book on botany, obviously the Bijdragen, with the provision that all 

discoveries, observations and prepared specimens would be the exclusive property of the Nether- 

lands Government. 

In a letter dated 6 August 1825, no. 365, BLUME informed the Governor-General about the pro- 

posed publication of his large book Flora Javae, pointing out that this was urgent as other persons 

who had explored in the Netherlands Indies were already active in having their discoveries printed. 

These other persons were obviously the French explorer L.T. LESCHENAULT, the American TH. 

HOoRsFIELD, and especially the British W. RoxpuRGH and W. Jack. He said that with the insecure 

life in the tropics, when so many fell an early victim to tropical diseases, he felt that he had to 

safeguard his research, the result of his extensive field work and observations for science. 

Therefore he had decided to publish the very concise Bijdragen in anticipation of the large work 

Flora Javae which he had in mind. He mentioned that his own health slightly deteriorated, but 

there is no evidence that he was ever seriously ill in Java (D: 11). The Bijdragen were certainly 

not merely a striving for priority. 

(10) 
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It was then that years of negotiation started about financing the expensive Flora Javae. For its 

elaboration he requested a leave of three to four years in Europe, necessary for the acquisiton of 

information which the new literature and the comment of experienced botanists could offer, and 

this required visits to some of the famous herbaria in Europe. He offered to stay in Europe on 

part of his salary. 
In September 1825 the Governor-General permitted him a two-years stay in the Netherlands, 

at one third of his pay. After a frustrated attempt of BLUME to ship a large amount of living 

material to the Netherlands, and an offer to pay for his own passage, the Government finally 

decided by 26 June 1826 to commission BLUME for two years leave to the Netherlands on half-pay. 

His medical activities and the vaccination were assigned to his colleague PEeiTcH and the botanical 

work in the Gardens would be looked after by the gardeners JAMES Hooper and ALEXANDER ZIP- 

PELIUS who, together, would be paid from the other half of BLuMe’s salary. These were times of 

poor economy in the kingdom. 

BLUME took with him 29 cases of herbarium material, sailing in the ship ‘Christina Bernardina’, 

destination Brussels, then the capital of the kingdom. He had the good fortune that the ship ar- 

rived safely, so many earlier dispatches having been lost by shipwreck, for instance several of 

REINWARDT’s. By the end of 1826 BLume arrived in Holland. By far the main part of the collec- 

tions were made by himself, minor ones were included, e.g. those made by REINWARDT in Java 

and East Malesia (Celebes, Moluccas, Timor), local Javanese collections made by the gardeners 

ZipPELIuS, KENT and Hooper 1m the vicinity of Buitenzorg, efc. It should be stressed, however, 

that none of the collections of KuHt and VAN HASSELT were included, as these were property of 

the ‘Natuurkundige Commissie’. Later, in 1828, these latter collections were dispatched to the 

Museum of Natural History at Leiden by G. vAN RAALTEN, who had been taxidermist in the ser- 

vice of the ‘Natuurkundige Commissie’, assisting KUHL and VAN HASSELT. VAN RAALTEN was also 

a capable draughtsman; he died at Kupang (Timor) in 1829. 

VAN BreEDa’s archive, now at the ‘Hollandsche Maatschappij’, Haarlem, contains a partial 

abstract of a letter dated 22 July 1825 by G. vAN RAALTEN (B: 1825), in which he complains that 

BiuME — who had inspected the orchids in the KUHL & VAN HassELT herbarium — had noted which 

species had been depicted of their collections. He became afraid that BLUME’s publication would 

precede the publication of the KUHL & VAN HassELT plants and found this unfair. He felt extreme- 

ly sorry for the misfortunes which befell KuHt and vAN HasseELT. This letter was certainly one 

of the arguments for later, unjust accusations that BLUME stole scientific property. VAN RAALTEN 

pointed out that BLume had agreed with vAN HassELT to work out the orchids jointly, which 

BiuME also acknowledged in his Bijdragen; in fact some 27 names have a dual authorship, as I 

have elucidated (B: VAN STEENIS, 1980). As a non-botanist VAN RAALTEN did not understand that 

in such unfortunate situations the dead have no claim unless they left manuscripts. 

A testimony that BLUME, after his departure from Java, had no access to manuscripts or draw- 

ings of KUHL and vAN HassELT is the fact that in the Bogor Library there is — or at least was, 

before World War II — a book containing drawings of KUHL & VAN HaAssELT (on Asclepiadaceae, 

Orchidaceae, etc.); it is a further proof that BLuMeE did not have these documents (D: 1). 

Still, the letter by VAN RAALTEN, which was badly understood and interpreted, had influence. 

Accusations and slander lead a long life, and are often eagerly reproduced by antagonists. Thus 

even TEMMINCK, the director of the Museum of Natural History at Leiden, wrote in 1828 — when 

the KuHL & VAN HAssELT herbarium was transferred to BLUME — that the latter should guarantee 

priority to the manuscript names of KUHL & VAN HassELT in publishing, although TEMMINCK must 

have been quite well informed about the situation. I regret that Smit (B: 1979) in his essay still 

accepted VAN RAALTEN’S accusation. 

On the arrival of BLuME in Brussels, he reported to D.J. Van Ewusck (1786—1855), administra- 

tor of Education, Arts and Sciences in the Department of the Interior, who was very much im- 

pressed by BLUME’s personality and works. In December 1826 vAN Ewuck spoke highly of 

BiuME, praised his diligence and knowledge and declared himself in favour of the Flora Javae 
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plans. The Minister contacted his colleague of the Colonies, who in his turn applied to King 

Willem I. This was followed by endless discussions who would pay for the publication of Flora 

Javae. The result was that BLUME received 7000 florins and that the Dutch Government would 

buy 50 copies (5 florins for each instalment), the Netherlands Indies’ Government would buy 4 

copies, and that he was allowed to appoint a draughtsman (ARCKENHAUSEN) for a period of four 

years. BLUME had in mind to publish 250 instalments. 

In the meantime BLUME pursued his activities in Holland, continued the Bijdragen, and com- 

posed a new work under the title Enumeratio plantarum Javae ... (A: 1827—1828). The treatment 

was more elaborate than that of the Bijdragen. It was published in Leiden. He mentioned on the 

title page that he had also used material from KUHL and vAN HASSELT, but this is hardly possible 

as this came only available to him in 1828 (D: 1). 

BLUME dedicated the first volume to the NEES vON ESENBECKS at Regensburg, with whom he 

had early friendly relations for several years. BLUME’s frequent letters to them on his experiences 

in the exploration of Java were published in several volumes of the journal Flora, and he frequent- 

ly sent them cryptogams, mosses and fungi; when he returned to Holland in 1826 he stuffed empty 

spaces in his cases between his parcels with moss samples, especially hepatics, which enabled 

Tu.F.L. NEES voN EsENBECK to publish on Javanese Hepaticae in 1830. Partly out of courtesy 

the latter published a paper on Javanese Fungi, with BLUME as co-author (A: 1827). As a matter 

of fact BLUME extended his interest distinctly to cryptogams, and earlier had already pictured and 

studied mosses and fungi himself in the field. This interest did not wane, because in 1841 he readily 

agreed with ZOLLINGER to buy lichen collections from Java where ZOLLINGER intended to explore. 

The second volume of the Enumeratio, dedicated to W.J. HOOKER, consists mostly of descrip- 

tions of Pteridophyta; in fact it is the first account of them in Java. It proves BLUME’s thorough 

botanical knowledge, because he was mostly versed in Spermatophyta. Notwithstanding that, this 

volume is as complete and its contents as accurate as that of the flowering plants, according to 

HENNIPMAN (C: 1979). 

When in 1828 BLuMeE’s leave came to an end, he requested discharge of his position as chief 

of the Civil Health Service. This was granted because he would continue to work on botany and 

would not return to Java. 

By Royal Decree of 22 June 1828 he was granted from | July 1828 onwards an annual salary 

of 3000 florins for his services and an annual half-pay of 2000 florins, till he had obtained 

another position. BLUME had to cede in this same year his immense collection of animals and 

insects to the Museum of Natural History at Leiden. As compensation he would receive an an- 

nuity (B: GUZEN, 1938). 

The first two parts of Flora Javae appeared in Brussels, in 1828, under authority of BLumE and 

his adjunct, Dr. J.B. FiscHer. J.G.S. vAN BREDA (C: 1827—1829), then professor at Ghent and 

by profession a zoologist, would participate, or at least elaborate, the Orchidaceae and Asclepia- 

daceae. For this purpose the drawings and descriptions of plants made by KUHL and VAN HASSELT 

were also given to VAN BREDA. 

On 31 March 1829 the Rijksherbarium was founded at Brussels, with BLUME as director, with 

the title of professor. One of his first actions was to instigate that the Botanic Gardens at Buiten- 

zorg should regularly provide consignments of plants to the Rijksherbarium, and furthermore, 

that the members of the ‘Natuurkundige Commissie’ in the Indies should not distribute specimens 

to foreign herbaria. 

The Rijksherbarium did not long exist at Brussels because of the 1830 rebellion, and was saved 

in the nick of time and transported to Leiden by FISCHER and VON SIEBOLD. This subject has been 

fully reported by my wife (C: VAN STEENIS-KRUSEMAN, 1962). BLUME himself was not on the spot, 

because he was on his honeymoon to Geneva. He combined this tour with the object of inspecting 

the RoEMER herbarium, which was for sale, to see whether it was worth-while to purchase it for 

the Rijksherbarium collections. 

The Rijksherbarium, after its transfer to Leiden, was at that time not affiliated to the Universi- 
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ty, but was subjected immediately to the Ministry of the Interior. That Ministry drafted an In- 

struction for the director, effective from the first of January, 1831 (C: vAN Dam, 1832). 

BLUME continued the issue of Flora Javae. Mid-1830 35 instalments had been published. Unfor- 

tunately, the subscriptions appeared insufficient and money ran out, and the work was temporari- 

ly abandoned. 

BiuME did his best to expand the Rijksherbarium collections on a large scale. Via the Ministry 

of Foreign Affairs he urged civil servants abroad and in the colonies to collect plants and make 

herbaria. ' For this purpose he composed a booklet of instruction (of which I have not been able 

to trace a copy) on how plants should be made into a herbarium, as drying plants in the tropics 

brings along difficulties by the moist climate and the often bulky and/or fleshy structure of the 

material. Moreover, there was the problem of frequent insect damage once plants are dried. 

With some people BLUME succeeded. There is e.g. a large collection of several hundreds of 

specimens made by the Dutch consul in Venezuela, J.G. VAN LANDSBERGE, made in 1842. This 

collection is arranged by families, but remains unidentified to the present; it contains many 

duplicates. On the whole, however, BLUME’s urging did not meet with great success. 

BiuME also approached missionaries to collect plants in their territory, and stimulated phar- 

macists to do the same; those whom he tutored at Leiden he gave special attention and instruction. 

Although in this way many people sent overseas were aware of his wishes, the results were very 

meagre, as compared for example with the results of F. voN MUELLER in Australia in his contacts 

with missionaries. The latter’s success is probably to be ascribed to the fact that he maintained 

a very regular correspondence with them and kept them timely informed of results. Besides, von 

MUELLER lived much closer to them. 

In general, the attempt to acquire botanical material by stimulating an interest in the tropical 

flora among medical men and other residents in the colony and the collecting of specimens was, 

as far as I can judge, not successful either. The endeavour in itself was excellent, but possibly 

precocious in the early 19th century. 

In addition BLUME was engaged in buying collections which were for sale. A curious, significant 

example was a collection of Javanese plants offered in 1837 for sale to the Government by the 

German physician J.G.H. KOLLMANN, who was in the service of the Dutch East Indian army. This 

offer was referred to BLUME who found to his great surprise that this collection contained also 

the set of duplicates (about 4000 specimens) which he had conscientiously left at the Botanic 

Gardens in Buitenzorg (C: VAN STEENIS-KRUSEMAN, 1950; D: 4). 

It should be borne in mind that it was factually impossible for BLUME to work on incoming col- 

lections without having a large staff of botanists at his disposal. From numerous letters in the 

‘Rijksarchief’ it is evident that he pleaded time and again for the appointment of staff officers. 

Notwithstanding the esteem he was held in by the Ministry of the Interior and the sympathy of 

some high officials, notably VAN Ewuck, it was of no avail. He could not even attain a permanent 

position for his two closest collaborators, Dr. J.B. FiscHerR and his draughtsman and handy-man 

J.C.P. ARCKENHAUSEN (C: GRIEP c.s., 1977; D: 12). Financially the Netherlands were at that time 

at low ebb. BLUME, moreover, was unfortunate with respect to the few scientific co-operators he 

had. VAN HASsELT and FISCHER met untimely deaths and vAN BREDA took another job. 

Members of the ‘Natuurkundige Commissie’ were entitled to work out the results after seven 

years of exploration in the East Indies, but in this category it was only P.W. KorRTHALS who per- 

formed excellent work. KoRTHALS was possibly a modest man, in the shadow of BLUME, but his 

work in the field and in science was of the same high quality. KORTHALS would have been an ex- 

cellent staff member, but after his retirement he devoted his time to philosophical contemplation, 

(1) A. DE CANDOLLE mentioned (B: 1862) that BLUME told him the Netherlands Indies’ Government had 

ordered, at BLUME’s request, that all physicians in their service should have A.P. DE CANDOLLE’s essay Sur 

les propriétés des plantes (1816) as a botanical guide. 
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as became evident from ZOLLINGER’s diary. BLUME cannot be blamed for the fact that KoRTHALS 

abandoned botany (B: ZOLLINGER, 1841; D: 8). 

H. vAN Hatt had worked with BLUME on a temporary basis from about 1850, but was only of- 

ficially appointed adjunct-director in 1854, the only permanent scientific collaborator BLUME was 

ever allowed. 

Deficiency of technical staff was another drawback; here again attempts to expand failed. 

Apart from his draughtsman ARCKENHAUSEN technical assistants were few. This must in my opin- 

ion be one of the main reasons that hardly any duplicates were distributed in order to exchange 

material with foreign institutes to enrich the Rijksherbarium. Foreign colleagues complained that 

Biume asked for their material, but seldom gave a return. This greedy and monopolistic attitude 

made him unsympathetic. Evil tongues claimed that it was BLUME’s intention not to distribute 

duplicates, as he wanted to prevent new species to be described by others. I cannot believe this 

to be correct for in any case he could have distributed duplicates of species already described by 

himself. Obviously BLUME was not in favour of seeing undescribed species published on dupli- 

cates. Not until the 1860s, under MIQUEL’s directorship, numerous duplicates were distributed, 

partly unnamed. The same open policy was followed by the Herbarium Bogoriense (with an ex- 

ception of selected Javanese collections made by C.A. BACKER) and this more generous attitude 

was also kept up by MERRILL in Manila, and from MIQuEL onwards by the Rijksherbarium. In 

the first place this is done for the greater safety of the collections (in that respect we have but to 

think of the disastrous effect of the fires in Berlin and Manila) but also because all research on 

Malesian plants must be welcomed, irrespective where and by whom. It is self-evident that in case 

of free-for-all descriptions a lot depends on the quality of the collaborators. It is true that not 

infrequently mediocre or uncritical collaborators have created more extra work rather than solved 

the problems for their successors. 

A great inconvenience associated with duplicates of the early Dutch collectors was the fact that 

they were not numbered, neither by BLUME himself, nor by KORTHALS, REINWARDT, or others. 

Through this, typification is difficult and it is sometimes impossible to know which duplicates 

belong to which collection. The more praiseworthy a TEISMANN, who consecutively numbered the 

Buitenzorg collections! But then the latter had more personnel. BLUME’s limited staff was certain- 

ly one of the reasons that the numerous collections remained undivided. Whom could he trust to 

distribute the unmounted collections in a responsible way? 

As already mentioned it was not before the 1860’s that MIQUEL, BLUME’s successor, instigated 

the policy of free distribution of duplicates, but certainly did not do it himself; he had it done 

by technical personnel. Without doubt the distribution of duplicates was extremely important as 

the result was the acquisition of numerous duplicates in exchange from foreign herbaria in 

Europe. It is a pity that this distribution lacked carefulness as regards the labels. Occasionally 

specimens with BLUME’s handwriting were sent elsewhere, for instance to Paris, while specimens 

retained at Leiden have labels written by a clerk. This is not seldom a nuisance in connection with 

the assignment of the holotype. Sometimes the use of wrongly printed labels is confusing, for in- 

stance of KORTHALS specimens of which sometimes ‘Sumatra’-labelled plants are really from SE. 

Borneo. At BLUME’s and MIQUEL’s times most of the Malesian collections were not mounted; this 

was only done towards the end of the 19th century. 

As the prime botanist he was, BLUME’s interests were by no means restricted to those of a scien- 

tist working in seclusion. He was always keen on the development of the colony towards better 

living and status. He stressed the importance of promoting the cultivation of plants not only in 

the interest of big enterprise, but he held the opinion that there had to be a balanced situation 

for the benefit of all! This comprised also the introduction of new, useful plants. If one reads his 

general papers it appears that he had wide interests from his early stay in Java onwards. In the 

first five instalments of the Bijdragen he provided families with notes on their useful species. He 

wrote a monograph on the peppers (A: 1826) and as early as 1820 he took the initiative to advise 

the Government on the importance of cultivating indigo and of importing cochineal, and last but 
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not least to import Cinchona, which materialized only three decades later through Hasskarl. In 

many papers he advocated more activity in agricultural matters and stressed the importance for 

national well-being in commercial, hence financial, aspects, for the Dutch as well as for the native 

people. 
As a medical man, in his capacity of ‘Inspector of Vaccine’, and during his many travels, BLUME 

was of course in intimate contact with the Javanese people and he took their welfare as much to 

heart as that of the Dutch people; he clearly regarded them all as co-citizens. For example, he 

pleaded openly in a letter to the Governor-General of the Indies (A: 1829) for the desirability of 

abolishing opium, as he found this a menace for the population; only much later this was 

regulated indeed by the Opium Law. 

In 1842 BLume founded, together with PH.F. von SreBoLD and on the instigation of J. PrEROT, 

the ‘Société Royale pour l|’Encouragement de |’Horticulture dans les Pays-Bas’ (Royal Dutch 

Society for the Advancement of Horticulture). This was part of his endeavour to make botany 

subservient to the general interest of the kingdom and to create a stimulant for new financial and 

commercial interests. In a first issue of the above-mentioned ‘Societé’ (A: 1844) he compiled a 

large list of useful plant species. Also later he showed his unfailing devotion by a stimulating paper 

on timbers resistant to pile-worm (A: 1859). 

Altogether he held enlightened, progressive ideas — not so popular in those days — and in his 

opinion the native people ought to have their share of welfare, not in the least because their man- 

power was an essential aspect of a prosperous colony. In this respect it is significant that he named 

the genus Santiria after Bapa SANTIR, an old Sundanese, who accompanied BLuME on his explora- 

tions of Mt Salak. It was JUNGHUHN who took this amiss (B: JUNGHUHN, 1853) and suggested that 

BLUME was consciously deceptive in pretending to be generous, but really threw a blame on great 

botanists and other dignified man who were the only persons entitled to be honoured by eponymy. 

In his colonial arrogance JUNGHUHN called Bapa SANTIR an inferior person, not more than a sim- 

ple ‘pakkedrager’ (kuli, carrier), whereas in all probability Bapa SANTIR was an intelligent man 

and an outstanding local authority on plants who knew his way in the forest, knew the vernacular 

names and uses of forest plants and assisted BLUME in many ways. It is testimony of the irony 

of fate because in history JUNGHUHN is reputed to be the pioneer and advocate of a progressive 

society of freethinkers, whereas BLUME is remembered as a distinctly conservative person, though 

all his writings give evidence of a progressive, liberal mentality. It appeared that BLUME, mirabile 

dictu, was the more enlightened of the two; he was certainly devoid of any racial prejudice. 

In 1843 Biume started the journal De Indische Bij, another endeavour to promote an interest 

among the Dutch public in the understanding of the colony. Only one volume was issued (1843), 

mainly filled with papers by himself and his friend C.F.E. Praetorius, Director of Cultures in 

Java, on all kind of subjects, partly political, partly ethnographical, on Borneo and South 

Sumatra, and on plant fibres. 

Returning to BLume’s scientific works: in spite of the untimely abandoning of his Flora Javae, 

he set up another large-scale work in the thirties, Rumphia, the scope of which included also other 

parts of Malesia. The first fascicle appeared in 1836. It consisted finally of four volumes 

(1836—1849). This work was of the same critical standing as Flora Javae, to which it was similar 

in size and printing. In a sense it is an attempt towards a Flora Malesiana. Towards the end of 

the forties BLUME again managed to issue some important parts of Flora Javae, namely the Filices 

(instalments 36—39 in 1847 and 40 in 1851) and the Loranthaceae (instalments 41 & 42 in 1851). 

How these issues and Rumphia were financed is unknown to me. 

The abrupt end of Flora Javae was regrettable and H.C. vAN HALL, professor of botany at 

Groningen, was much concerned about its continuation, which he found of national importance 

(C: vAN HALL, 1856). In a session of the Royal Academy of 28 June 1856 he proposed that this 

lofty body might form a committee to approach BLuME in order to come to a proposal from the 

Academy to the Government for further financing Flora Javae; at that time 42 instalments, each 

with 6 plates, had been issued. I do not know if vAN Hatt’s pleading led to any further action, 

but it shows that Flora Javae had supporters. 
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After BLUME’s death there obviously remained illustrated printed material for a continuation 

of Flora Javae. These 23 coloured plates, called Planches inédites, mostly represented species of 

Loranthaceae and Ericaceae, all provided with analyses. They were offered for sale as a packet 

by the firm VAN DER Hoek, Leiden, in 1862 or 1863 (A: 1863; C: VAN STEENIS, 1947). 

Towards the end of the forties, when BLUME was in his prime, he must have been disappointed 

with the untimely discontinuation of the two works on which he had set his heart, Flora Javae 

and Rumphia, and the insufficient public interest in his journal De Indische Bij. Moreover, clouds 

had gradually gathered round his claim that the Rijksherbarium had the monopoly for housing 

and possessing all collections made in the colonies by persons in the pay of the Government. He 

based this claim on the Instruction for the Rijksherbarium of 1832. This claim, however, was an 

optimistically exaggerated interpretation of art. 10 of this instruction which read (transl.): “The 

Director will attempt to acquire collections, notes and drawings from all civil servants or people 

in the pay of the Government through proposals at the proper place and authority’ (C: vAN Dam, 

1832). BLuME may have had a moral right to claim these collections, but could not refer to a legal 

right. His claim was not attended to and this must have been a thorn in his flesh. 

BLUME opposed the founding of Herbarium Bogoriense by TEUSMANN in 1844, claiming that 

the latter should send the specimens to the Rijksherbarium, or at least the duplicates, but he found 

insufficient understanding with TESMANN, who foresaw that he would have little profit from this 

in the way of a speedy naming of the specimens. Furthermore, TEIJSMANN’S assistant, J.K. 

HAssKARL, had assembled a large private herbarium which he took with him on repatriation to 

Germany. Then von SreBoLp’s herbarium was elaborated at Munich by ZuccaRINI (D: 2) where 

the types were left. W.H. DE VRIEsE, professor at Amsterdam, had acquired the herbarium of 

SPLITGERBER, made in Surinam, but had not donated this to the Rijksherbarium. Finally, 

JUNGHUHN, Officially belonging to the medical department in Java, had assembled a very large 

herbarium in Java, which BLUME could not get into his hands (D: 3). It was purchased by Leiden 

University, under the condition that it should not be incorporated in the Rijksherbarium; it was 

entrusted to DE VRIESE. Finally, there was the rising star of tropical botany, F.A.W. MIQUEL, who 

originally published valuable monographs of Piperaceae, Cycadaceae, Casuarinaceae, Melocacti 

(partly for DE CANDOLLE’s Prodromus), and later elaborated various large families in MARTIUS’ 

Flora Brasiliensis. He became also more and more interested in Asiatic plants, starting with his 

Analecta Botanica Indica, published by the Royal Academy. MIQUEL was a man of immense out- 

put and diligent handling of material, with an open mind for collaboration, which he brought in 

practice himself. Considering that, if the JUNGHUHN collection fell into BLUME’s hands, identifica- 

tions would be endlessly retarded, combined with JUNGHUHN’s natural desire that it should be 

speedily worked out, DE VRIESE reasonably entrusted JUNGHUHN’s collection for this purpose to 

MIQUEL. With elaborate support (e.g. BENTHAM’s), the latter indeed published the Plantae 

Junghuhnianae. This must have caused immense irritation to BLUME, who was constantly on the 

barricades defending his institute, stressing again and again that collections made by government 

officials with government money ought to be deposited in the Rijksherbarium. This monopoly 

also concerned himself. My wife (C: VAN STEENIS-KRUSEMAN, 1979: 51) wrote: ‘whatever has been 

said to BLuME’s discredit, one thing is certain, and that is, that he was possibly the only botanist 

(and a devoted, not to say inspired one) in his period who had no private herbarium.’ 

It is ironic but true that BLUME’s strict monopolistic claims made people reluctant to put their 

collections under his care, though BLUME was, although not legally, at least morally in his rights. 

Even admitting that his claims were correct, it must be said that he should have realized that, if 

all these collections had been donated to the Rijksherbarium, he could as a single person never 

have mastered them. This would have been necessary, as some people wanted names and iden- 

tifications. He should have tried to compromise and initiate collaboration and division of labour, 

at least with MIQUEL and DE VRIESE, and not sit tight-fisted on propriety of collections. But ob- 

viously he could not well adjust himself to the changing conditions of the times and the rise of 

capable colleagues in his specialized field. This led to most unfortunate friction and a clash of 
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personalities. He offended especially JUNGHUHN in writing with his sharp pen an acid comment 

in Rumphia (1847 or 1849?) on JUNGHUHN’s so-called Lycopodium arboreum which he had ‘at 

first sight’ recognized as belonging to the conifer genus Dacrydium, and BLUME renamed Primula 

imperialis JUNGH. as P. Kuhlii BLuME, claiming that Kuni had found this first and thus had priori- 

ty for eponymy, nomenclaturally wrong of course. JUNGHUHN complained that BLUME begrudged 

him to describe Acer javanicum and had renamed this wrongly A. niveum, in which JUNGHUHN 

in turn was wrong. In short, about 1850 the fight was on and several very sharp and polemic 

papers were published to and fro (D: 13). 

The unfortunate result was that BLUME became a still more isolated and probably a rather em- 

bittered person. Apart from odd fascicles of Flora Javae and Rumphia he had no opportunity 

for further great undertakings. He then put himself to proceed with a subject, stipulated in the 

1832 Instruction for the Rijksherbarium, namely compiling a catalogue of the collections of that 

herbarium. As this implied identifications, this was not a clerical task for a non-botanist. My wife 

mentioned (C: VAN STEENIS-KRUSEMAN, 1979: 35) that the scientific arrangement of the collections 

was started by J. Prerot (1831—1840), who was succeeded by J.H. MOLKENBOER (assisted by C. 

KERBERT and SCHULTES Jr, the son of J.A. SCHULTEs) (1840—1846), and finally by H. vAN HALL 

(1853—1862). Their work of course facilitated BLUME’s later Museum Botanicum. These helpers 

were named ‘assistants’, only VAN HALL was designated the title ‘conservator’. 

In December 1850 BLuME had to face an official new Instruction for managing the Rijksher- 

barium collections (C: THORBECKE, 1850). This was to meet official complaints by DE VRIESE, 

JUNGHUHN and VON SIEBOLD and especially MIQUEL, all influential persons, who wanted to bor- 

row material, requests only reluctantly given in to by BLUME. MIQUEL wrote to VON SCHLECHTEN- 

DAL (B: STAFLEU, 1970: 321): ‘Es ist mir endlich gelungen, das Reichs Herbarium zu offnen. Nach 

einem Befehl der Regierung sind die Samml. aus Borneo, die noch ganz unbearbeitet waren, mir 

zur Disposition gestellt.’ BLUME was ordered to proceed with the catalogue; no unicates were to 

be removed from the collections; furthermore, the director had to refrain from publishing 

discoveries by still living persons of the former ‘Natuurkundige Commissie’, unless with their con- 

sent. It must have irritated him considerably that responsibility and authority were restricted. 

The catalogue, named Museum Botanicum, was printed in fascicles, all filling one sheet (16 

pages), apparently with the intention to publish the fascicles monthly. It consists of two volumes 

in which the fascicles of volume one are dated by the year and month. The first volume was dated 

from 1849 to 1852 and finished with an index. The second volume was started with a fascicle dated 

1852, but fascicles 2—8 are undated, fascicles 9-16 being dated November 1855 to June 1856. 

There was no index; this was later composed by myself and CHEW WEE LEK (C: VAN STEENIS & 

CHEW WEE LEK, 1974). As BEUMEE (B: 1948) and STAFLEU & CowAN (B: 1976) have pointed out 

there are discrepancies about the dates of publication and this induced the latter towards sug- 

gesting that BLUME withheld literature from his colleagues (MIQUEL, WEDDELL, efc.) and that in 

other cases the possibility of antedating cannot be excluded. Mique (B: 1856) severely criticized 

the doubtful datings of the fascicles. It is quite probable that not every fascicle was for sale at 

the published date, but sold in lots, and confusion remains. In the absence of well-founded data 

regarding the authority which paid for the publication, who arranged the sale, and whether one 

could subscribe, we must refrain from further comments (D: 6). Possibly BLume still had a 

manuscript for one other fascicle which is known as Mélanges botaniques (A: 1855). Up till the 

present it was assumed not to have been effectively published. This is, however, wrong, as I have 

discussed earlier (B: VAN STEENIS, 1986). The pamphlet was privately published and donated by 

BLUME to his close friends; at least two copies still exist. 

The Museum Botanicum is an important, critical work; it contains some attempts towards revi- 

sions and, though species and genera from all over the tropics were dealt with, the main text refers 

to the Malesian flora. We do not know why the Museum Botanicum was rather abruptly abandon- 

ed. It is not unthinkable that BLUME wanted to unburden himself from his old love, the Or- 

chidaceae, and saw an opportunity to publish this masterly work which he had had constantly in 
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mind since his early Buitenzorg years. This work had been interrupted several times, first when 

his collaboration with VAN HASSELT came to an untimely end by the latter’s death, and later by 

the early leaving of vAN BREDA. Now it was published as Flora Javae, Nova Series (A: 

1858—1859). There is also a French-titled edition, with a preface in French, but otherwise iden- 

tical. According to W.E.G. SEEMANN (B: 1859) BLUME complained that the Government had not 

contributed to its financing; obviously BLUME, who was a man of means, had taken the risk of 

financing it himself. Besides the excellent works of R. BRown, LINDLEY and REICHENBACH on the 

Orchidaceae and the affinities within the family, also BLUME’s work is very important and of 

similar standing, and naturally of special importance for Malesian botany. 

BLuME, naturalized as a Dutch citizen in 1851, died in Leiden, after a long, painful illness on 

February 3, 1862, at the age of 65. 

As said before, BLUME is through his large oeuvre — including eight important and critical 

botanical works of high standard: the Catalogus, the monograph on Piperaceae, the Bijdragen, 

the Enumeratio, Flora Javae, Rumphia, Museum Botanicum, and Flora Javae, Nova Series — one 

of the great botanists of the former century. A ninth treatise, on cholera in Asia (A: 1831), is 

medical. 

His creative output is imposing. He distinguished eight new families, to wit, Apostasiaceae 

(now mostly judged a subfamily among Orchidaceae), Burmanniaceae, Cardiopteridaceae, 

Dipterocarpacaeae, Hernandiaceae, Myricaceae, Sabiaceae, and Schisandraceae. In addition he 

described, from Malesia alone, some 300 new genera of which 160 are still used, and 140 are now 

in synonymy, either for reasons of nomenclature or for new systematical insights. However, they 

were all proper taxa and are still frequently recognized as infrageneric taxa, e.g. Tarrietia and 

Campanumoea. Furthermore, he described his genera and species almost always in the proper 

families cq. genera, testimony of his systematic vision. 

As to his scientific achievement, his talent was soon recognized, both in Holland and abroad 

and he was soon made a member of learned societies (F). As usual for members of the ‘Leopol- 

dina’, they should have a cognomen; BLUME took for himself the well-chosen name RUMPHIUS 

SECUNDUS. 

Many generic names (E) and very many species were named after him. We are pleased that the 

journal of the Rijksherbarium, B/umea, is named after him. 

As an explorer BLUME was exemplary in multidisciplinary approach by making observations on 

the spot, having a draughtsman with him, interrogating the native people about the uses and ver- 

nacular names, collecting insects and other animals, and paying attention to soils, mineral wells, 

etc., and by timely reporting about his field research, a good habit which young explorers of the 

present day should take more to heart. Through his medical profession he made also observations 

about native diseases and tried to cope with these to relieve suffering of the people. 

All his endeavours in this field and also his many advices on agricultural and horticultural af- 

fairs were focussed on tying up scientific botany and practice for the benefit of society. As such 

he was the opposite of the scholar in the ivory tower. His sharp observation power paired with 

interest were not confined to botany, as appears from his conclusions on serious contagious 

diseases among which cholera and typhoid were the most dangerous. As ‘Inspector of Vaccine’ 

he went to Central Java on inspection during a cholera epidemic and observed that the disease 

was especially prevalent in the lower lands, and less so in villages in the mountains. He deduced 

that cholera was spread by the polluted water and that the freshwater wells in the mountains were 

less contaminated. He prescribed all sorts of simple means for a diet and medicinal substances 

from native plants, but in the first place he advised boiling the drinking-water, and optionally ad- 

ding some cinnamon in polluted areas. When settled at Leiden BLUME published a book on Asiatic 

cholera (A: 1831). Shortly after, he attended a congress of naturalists and surgeons at Halle, a 

town at that time suffering from a serious epidemic of cholera. He observed that in the rather 

isolated ‘Franckische Stiftung’, a community of some 1800 souls, there was no cholera. These 

people were followers of the pietist A.H. FRANCKE, founder of this ‘Stiftung’ in 1663. To his 
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satisfaction he observed that this group of people got its own water from wells through a system 

of tubes several miles outside Halle. In Holland, where at that time cholera also was a serious 

disease, he noted that it was rare in the southwestern island province of Zeeland, and he correlated 

this with the fact that drinking-water there was mostly rainwater. The next year he wrote a pam- 

phlet (A: 1832) on the subject which he had printed in 1000 copies at his own expense. He forward- 

ed free copies to all municipalities, stressing that boiling all drinking-water was the simple remedy. 

One would expect that the arguments for this cheap advice were immediately accepted, and at least 

tested. But his opinion was completely overruled by the powerful voice of G.J. MULDER, a chemist 

of great influence, who declared that BLUME’s conclusions were nonsense and that all water from 

ditches and canals was fit for drinking and had nothing to do with the dispersion of cholera. 

BLuME’s role looks to me similar to the one of SEMMELWEISs in Vienna and his fight against 

puerperal fever. Thirty years later BLUME’s conclusions were of course fully accepted. 

As a civil servant BLUME excelled in activity for the benefit of the country and colony, in pro- 

moting the interests of agriculture and horticulture, throughout his life. As a director of the Rijks- 

herbarium he did all he could under the circumstances, to raise it to a first-rate institution. As 

my wife (C: VAN STEENIS-KRUSEMAN, 1979: 37) put forward, BLUME succeeded in greatly enriching 

the Rijksherbarium with important standard collections, e.g. SPANOGHE (Timor), KORTHALS (W. 

Malesia), FORSTEN (Celebes), VON SIEBOLD, TEXTOR and BURGER (Japan), SIEBER, SCHULTES, 

CUMING, PERSOON, Dozy, and MOLKENBOER (Bryophytes). Besides this, he acquired large sets of 

duplicates from the collections of WALLICH, ECKLON & DREGE (Cape), and Plantae Preissianae 

(Australia). He purchased also several smaller collections from South America. 

In the preceding pages I hope to have succeeded in making it clear that the slander of which 

BLUME was a victim was unfounded and can be defused by factual evidence. 

I will now proceed with some remarks on BLUME’s personality and his motives, as an addition 

to what already may transpire from the precedings pages. Much can be learned about this from 

his published papers. A perusal of his personal letters to his colleagues abroad will add probably 

more but this falls beyond my capacity. Another source is the opinion of third parties which can 

be found, for instance, in biographical papers. However, the latter are mostly an evaluation of 

the quantity and quality of achievements and seldom enter into personal facets. Among the 

obituaries of BLUME only GoppIN (B: 1931) ventilated some well-considered remarks. 

BLUME was a most intelligent person devoted to science and with a broad outlook, dedicated 

to promote the interests of his second fatherland and all its inhabitants. He pleaded for a society 

in which everyone, irrespective of race, should benefit from increasing profit. He was antagonistic 

to the idea of a ‘Cultuurstelsel’' and pleaded for a free society. 

As to his social contacts, it is difficult to ascertain much factual evidence without having access 

to his personal correspondence. His family life seems to have been happy and his wife sometimes 

shared his stays abroad. In Java he had good friends, e.g. PRAETORIUS, SPANOGHE and several 

others. As to his contacts with foreign colleagues, BLUME apparently often took part in the annual 

“Versammlung Deutscher Naturforscher und Aerzte’ in Germany. 

In his native country he must have had friendly relations, among them the NEES vON ESENBECKS 

at Regensburg. According to ROLAND (B: 1944) he and his wife paid in September-October 1834 

a lengthy visit to Paris where he had many friends (amongst others DECAISNE, BRONGNIART). He 

met many prominent personalities, compared material from Java of Araceae, Annonaceae, etc. 

with Paris collections, bought books, acquired and bought collections and frequently stayed with 

J.E. Gay (who had very rich collections) for studying material, often together with A. MoQqulin- 

TANDON, the monographer of Chenopodiaceae. The latter said of BLUME (B: ROLAND, 1944: 74): 

(1) In the Netherlands East Indies the system in which the local people were forced to grow various sorts 

of crop suitable for the European market (in force mainly in Java, 1828—1890). 
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‘Je suis sorti avec M. BLuME dont j’aime beaucoup la figure gracieuse, la gaité et la vitalité vrai- 

ment méridionale.’ 

The fact that so many honours befell him (F) indicates that he must have enjoyed the sympathy 

of many persons abroad who took the initiative to make the proposal. In political circles in 

Holland he certainly was also appreciated; the fact that he did not succeed in building up a staff 

of collaborators for which he pleaded in vain for two decades, can be ascribed to the rather poor 

economic situation of the kingdom, unfavourable for creating permanent scientific positions. 

I believe that the later strenuous relations with his Leiden scientific contemporaries must, to 

a large part, be ascribed to feelings of envy towards his great capacities by the autocratic VON 

SIEBOLD and JUNGHUHN, the mediocre DE VRIESE and the frustrated REINWARDT and HASSKARL, 

who all eagerly grasped any opportunity to damage his image. In this they were in a way assisted 

by BLuME’s rigid, autocratic personality. 

Unfortunately it is difficult to obtain more impartial contemporaneous information from 

neutral, disinterested parties. Among the rather neutral sources there is one, from the Swiss 

HEINRICH ZOLLINGER, who wrote an extensive diary which is now deposited in the Central Library 

at Zurich (B: ZOLLINGER, 1841). The part of this diary relating to ZOLLINGER’s stay at Leiden, Oc- 

tober to December 1841, was typed out and generously put at my disposal by Prof. Dr. H. WAN- 

NER, Zurich. 

ZOLLINGER, at the suggestion of A. DE CANDOLLE, was considering a botanical-zoological ex- 

ploration of Java and wanted subscriptions from biologists, authorities, and institutes for his 

endeavour. After having obtained some in Switzerland, France, and Belgium, he came to Hol- 

land, in 1841, where MIQUEL gave him some hope. With his letters of recommendation he tried 

to obtain subscriptions from the Rijksherbarium and from the National Museum of Natural 

History at Leiden. Above all, he sollicited free transport for himself and his equipment to Java 

from the Dutch authorities as a contribution to his future work in the colony. In his diary Zot- 

LINGER gave his free opinion on several scientists he visited (REINWARDT, TEMMINCK, SCHLEGEL, 

DE VRIESE, AMMANN, SPLITGERBER, SCHWANER, VON SIEBOLD, KORTHALS) (D: 8). He paid visits 

to BLUME and noted about him (B: ZOLLINGER, 1841: 25): ‘BLUME ist ein kleines, elegantes, 

vornehmes, lebhaftes Mannchen, das sich auf verschiedene Weise ein grosses Verm6gen und eine 

grosse Reputation erworben hat. Er war sehr freundlich und zuvorkommend, gab mir Rathe aller 

Art. Ob nun im Herzen es anders aussieht, warum er so gegen mich ist, weiss ich nicht. Ich will 

das Beste denken und auf meiner Huth sein’; |.c. 29: ‘Er schwatzte mir freundlich vor, wie bis 

jetzt noch kein Privatunternehmen wie meines auf Java, gelungen. Wie ich dort nichts neues mehr 

finden werde, besonders im Westen; ich mtsse mich zeitig nach einer Anstellung umsehen. Aus 

dem Ganzen schien mir hervorzugehen dass er mich ganz abzuhalten oder fiir den hollandische 

Dienst zu gewinnen sucht; denn auf beide Weise kommt nichts in fremde Hande, oder im letzteren 

alles zuerst in die seinen’; /.c. 31 (summarized in English): voN SIEBOLD suggests that BLUME is 

a rather tough person and reckons that ZOLLINGER will anyway send him plants, obviously 

alluding to BLuMe’s refusal to subscribe to a set of ZOLLINGER’s plants; /.c. 33: BLUME subscribed 

to buy Lichenes from Java and offered him an iron trunk. He spent another evening in BLUME’s 

beautiful house, with a large library, but the trunk did not turn up. ‘BLUME hat ftinf hilbsche 

Kinder und eine hochgebildete Frau. Er zeigte mir seine Rumphia und andere Sachen, die auf Java 

bezug haben. Wir sprachen meist von Indien. Ich soll 3 Kisten (lebende) Pflanzen miterhalten’ 

(obviously for the Botanic Gardens at Buitenzorg). At the advice of BLUME he went to Mr. AR- 

RIENS, a high official at The Hague, who suggested an audience with the Minister of the Navy, 

but ZOLLINGER had no success; all he got was a permission to collect in the colony, antiquities ex- 

cepted. In passing, ZOLLINGER followed BLUME’s advice and sollicited to be attached to the 

Botanic Gardens at Buitenzorg, but there was no vacancy at that time. Thus, ZOLLINGER had not 

much success at Leiden, as far as botany was concerned. It remains guesswork whether BLUME 

could have achieved more for him if he had backed him up. 

Summing up my impression of BLUME’s personality, it appears that he was not a social, 
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amicable person, but self-centered and keeping aloof; also conscious of his capacities and dignity 
but lacking flexibility. However, his motives were honest, and this becomes clear from scanning 

his own writings and other literature, if judged against the background of his time and cir- 

cumstances. It is true that he had a sharp pen and in defending the rights and interests of the Rijks- 

herbarium his acid reprimanding of JUNGHUHN, no less a dominant authority than himself, un- 

necessarily hurt personally, which, to say the least, led to a severe estrangement. 

However, the slander to which BLUME became a victim is unjustified, and may well have been 

induced by jealousy of his brilliant scientific achievements and envy of his monopolistic position 

at the Rijksherbarium. In my view BLUME was an enlightened scientist, whose image may hereby 
be restored. 

C.G.G.J. VAN STEENIS 
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Appendix A — Blume’s publications 

— Dissertatio inauguralis medica, de Arsenico et Ratione qua in Animalia agit. Leiden. 49 

pp. 
With verses by D.J. VEEGENS, a friend, and Prof. S.J. BRUGMANS. 

— Minerale wateren van Tjipannas en Tyiradjas. 

Bataviaasche Courant, 15 Sept. 1821. 

Repr. in Indisch Magazijn, Tweede Twaalftal, no 1/2, 1845: 162—166. 

Contains a chemical analysis, obviously made by BLUME himself, of the mineral contents 

of these waters. 

— Gedachten op eene reize door het Zuid-Oostelijk gedeelte der Residentie Bantam. 

Bataviaasche Courant, 16 Febr. to 30 Nov. 1822. 

Repr. in Indisch Magazijn, Tweede Twaalftal, nos 3/4, 1845: 1—36. 

Report of trip, describing the history, anthropology, ethnography and politics of the Badui 

people in SW. Java. No botany involved. 

— Beschrijving van de heilige graven der Badoeis in het Zuid-Oostelijk gedeelte der Residen- 

tie Bantam. 

This appeared as the chapter ‘Mengelingen’ in the Bataviaasche Courant, nos 7, 8, 10, 13, 

27—29, and 32, 16 Febr. to 30 Nov. 1822. 

Repr. in Indisch Magazijn, Tweede Twaalftal, nos 3/4, 1845: 1—36. 

An ethnographical description of the Badui people in SW. Java, their sacred graves, etc. 

In the library of the Institute Taal-, Land- & Volkenkunde, Leiden University, there is a 85 

pp. manuscript (H 75) with the title ‘Gedachten op eene reize, in de maanden December en 

Januari jl., in het zuidoostelijke gedeelte der Residentie Bantam gedaan. Getrokken uit de 

Javaansche Couranten van 1822,’ which is probably copied /iteratim. 

— Catalogus van eenige der merkwaardigste zoo in- als uitheemsche gewassen, te vinden in 

’s-Lands Plantentuin te Buitenzorg. Batavia. 112 pp., 1 pl. 

Several new genera and species. Many nomina nuda under REINWARDT’s name. 

Repr. in Arnold Arboretum 1946. 

— Beschrijving van eenige gewassen, waargenomen op eenen togt naar den Salak in den 

Jaare 1822. 

Verhand. Batav. Genootschap van K. & W. 9: 129—202. 

Mostly descriptions of plants (Magnoliaceae, Loranthaceae, Dipterocarpus, Cedrela, Piper, 

etc.). 

— Letter to NEES VON ESENBECK. Flora 6: 713—716. 

Report on a planned trip in Java. 

— Bijdrage tot de kennis onzer Javaansche eiken. 

Verhand. Batav. Genootschap van K. & W. 9: 203—223, 6 pl. 

Account of Quercus in Java (incl. also Lithocarpus). 

— (with C.G. NEES VON EsENBECK) Pugillus plantarum Javanicarum, e Cryptogamicarum 

variis ordinibus selectus. 

Nova Acta Acad. Caes. Leop.-Carol. 11 (1): 117—138, pl. 12 & 13. 

Descriptions of Pteridophytes, the new species under dual authorship ‘NEEs & BL.’. 
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1824 — Letter to NEES VON EsENBECK: Ueber die Vegetation des Berges Gedee auf der Insel Java. 

Flora 7: 289—295. 

Extract from a larger paper in Dutch, see below (1825). Sketches on the exploration of Mt 

Gedeh made together with the hortulanus KENT. BLUME did not ascend Mt Pangrango. 

1824 — Epidemie onder de buffels. 

Bataviaasche Courant, 10 Jan. 1824: ‘Verslag van den kommissaris van den burgerlijk 

geneeskundigen Dienst in Nederlandsch Indié C.L. Blume.’ 

See also: Indisch Magazijn, Tweede Twaalftal, no 3/4, 1845: 91—94. 

Epidemic disease among the buffaloes. 

1825 — Letter to the Governor-General, dated 8 Dec. 1824, published in the Bataviaasche 

Courant, 12 Jan. 1825. 

Report on BLUME’s discovery of Rafflesia in Nusa Kambangan I. (S. Java), the first 

discovery of the genus in Java. He did not name it here. 

1825 — Bestijging van den berg Tjerimai, gewoonlijk genoemd Tjermé, in de Residentie Cheri- 

bon. 

Bataviaasche Courant, 2 Febr. 1825. 

Repr. in Indisch Magazijn, Tweede Twaalftal, no 3/4, 1845: 102—116. 

Report of a trip from Krawang eastwards to Panarukan, Linggadjati, culminating in the as- 

cent of Mt Tjeremai, with many botanical data on plants encountered. 

1825 — Over de gesteldheid van het gebergte Gedeh. 

Verhand. Batav. Genootschap van K. & W. 10: 55—104. 

Lively topographical and botanical description of an ascent of Mt Gedeh from Bogor via 

Puntjak, along Megamendung, Tjibeureum and Kandangbadak through the crater and 

along the Alun-Alun to the summit. BLUME did not ascend Mt Pangrango, and thus missed 

Primula imperialis. 

1825 — Inlandsche middelen tegen diarrheén. 

Bataviaasche Courant, 23 Febr. 1825. 

Native recipes against diarrhoea. 

See also: Indisch Magazijn, Tweede Twaalftal, no 3/4, 1845: 116. 

1825 — Tabellen en Platen voor de Javaansche Orchideén. Batavia. 5 tab., 16 pl. Folio. 

Famous exposition of a system of the Javanese orchids and their affinities; 73 spp. depicted 

in detail. Issued with the Bijdragen (1825—1827) part 6. 

1825 — (with C.G. NEES VON EsENBECK & C.G.C. REINWARDT) Hepaticae Javanicae editae con- 

Junctis studiis et opera. 

Nova Acta Acad. Caes. Leop.-Carol. 12: 181—238, 409—417. 

Account of hepatics in Java. 

1825 — Jets over de planten onder den naam van Patma, bij de Hindostaners en de Javanen 

bekend. 

Bataviaasche Courant, 9 March 1825. 

Repr. in Indisch Magazijn, Tweede Twaalftal, no 3/4, 1845: 179-183. 

A note on plants known under the vernacular name ‘patma’ (= Rafflesia). 
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1825 

1825 

1825 

1825 

1825 

1825 

1825 

— Korte beschrijving van de Patma der Javanen. 

Bataviaasche Courant, 23 March 1825 (22 pp., in L). 

Repr. in Indisch Magazijn, Tweede Twaalftal, no 3/4, 1845: 183-194. 

Short description of the ‘patma’ (= Rafflesia) of the Javanese. 

— Die Patma-Pflanze der Indier und Javanesen und Beschreibung einer neu entdeckten 

Blume auf der Insel Noesa Kambangan, die an Grosse alle bis dahin bekannt gewesenen 

libertrifft. 
Liter. Wochenbl. der Borsenhalle, Hamburg, no 29: 454—462. Repr. in L. 

As the preceding. 

— Beitrdége zur Kenntnis von Bantam, dem westlichsten Bezirk auf Java. 

Hertha II: 227—257. 

Not seen. Probably similar to entries in 1822. 

— Letter to TH.F.L. NEES VON EsENBECK: Reise von Batavia nach Krawang in der Preanger 

Regentschaft. Flora 8 (2): 577—5835. 

Report of journey from Batavia to Krawang. 

— Etwas tiber die Rhizantheae, eine neue Pflanzenfamilie, und die Gattung Rafflesia insbe- 

sondere. 

Flora 8 (2): 609-624. 

— Letter to TH.F.L. NEES voN EsENBECK: Ueber Pflanzen der Gegend von Batavia. Flora 

8 (2): 676—680. 
Flora of the vicinity of Batavia. 

— Letter to the Governor-General, dated 20 Nov., on the flowering of a new species of a 

new genus of Araceae with a very large inflorescence, obviously Amorphophallus cam- 

panulatus, in the Botanic Garden, with reference to Tacca phallifera RUMPH. 

Bataviaasche Courant, 23 Nov. 1825. 

1825—1827 — Bijdragen tot de Flora van Nederlandsch Indié. 17 fascicles, 1169 pp. 

For publication dates, see STAFLEU & Cowan, Taxonomic literature, ed. 2, 1 (1976) 236. 

In all 107 families are treated, in which 700 genera and over 2300 species were incorporated. 

There are many new genera and very many new species, all described in concise Latin. In 

the first 5 fascicles each family has also a paragraph with notes on its useful plants. 

On p. 265 BLUME mentioned that his plan was to treat the orchids together with vAN 

HASSELT; 27 species out of the 296 were jointly described. Through vAN HASSELT’s early 

death this joint venture was frustrated. 

There is a typed Index to the names in L. 

Data on useful plants mentioned in fascicle 1 were copied in Alg. Konst- en Letterbode 1826- 

1: 26—29, 37-41. 

1826 — Monographie der Oost-Indische pepersoorten. 

Verhand. Batav. Genootschap van K. & W. 11: 139-245, 6 pl., 41 fig. 

Monography of Netherlands-Indian species of Piper. 

1826 — De Tacca Culat van Rumphius wedergevonden. Mededeeling van de waarnemingen van 
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Report about BLUME’s recollection of a Rumphian aroid in the island of Nusa Kambangan, 
S. Java: Amorphophallus campanulatus. 

1826 — Letter to NEES VON ESENBECK: Bruchsttucke einer Reise auf der Insel Java. Flora 9 (2): 

417—426, 433-441. 

Report on a trip in NW. Java, including also an ascent of Mt Tjeremai. 

1827 — (with TH.F.L. NEES VON ESENBECK) Fungi Javanici. 

Nova Acta Acad. Caes. Leop.-Carol. 13 (1): 9—22, pl. 2—7. 

1827 — Over een nieuw plantengeslacht, de Brugmansia, uit de natuurlijke familie der Rhizan- 

theae. 

In: H.C. vAN HALt (ed.), Bijdragen tot de Natuurkundige Wetenschappen 2: 419—423. 

Brugmansia, a new genus of the Rafflesiaceae. 

1827 — Observations sur le structure des poivres. 

Ann. Sc. Nat. 12: 216—224. 

Extract in French of the monograph of Piper (1826). 

1827 — Bijdrage tot de kennis van het landschap Bantam, in het westelijk gedeelte van Java, etc. 

Cybele (Tijdschr. Bevordering Land- en Volkenkunde) VI* stuk: 1—36. 

Contribution to the knowledge of Bantam, West Java. Almost /iteratim reproduced under 

the same title in Indisch Magazijn, Tweede Twaalftal, no 3/4, 1845: 1—36. 

1827 — Over de staat der indigo-teelt. 

In: P. VAN GRIETHUIZEN, Over de staat der indigo-teelt. De Nederl. Hermes, Tijdschr. 

Koophandel, Zeevaart en Nijverheid 2, no 10: 40—42. 

Brief information and references on cultivation of indigo. 

1827—1828 — Enumeratio plantarum Javae et insularum adjacentium minus cognitarum vel 

novarum ex herbariis Reinwardtii, Hasseltii, Kuhlii, Blumei, etc. Leiden. 2 vols. 278 pp. 

Description of some families of Angiosperms and the Pteridophytes. Properly a continua- 

tion of the Bijdragen (1825—1827), although in more detail and with longer descriptions. 

Repr. Den Haag 1830, Amsterdam 1968. 

1828 — Het Duizend-Gebergte (Goenong Seribu). 

In: G.H. NAGEL, Schetsen uit mijne Javaansche portefeuille; Javaansche tafereelen: 69—75 

(in L). 

Remarks on the landscape of the ‘Thousand Hills’, in the plain SW of Jakarta. Also a brief 

description of the limestone hills Kuripan, SW of Bogor, famous for their hotsprings, which 

yielded several plants not found anywhere else, amongst them a Cycas sp. 

1828—1851— Flora Javae nec non insularum adjacentium. Brussels. 3 vols. 

Three sumptuous folio volumes, with analyses, plates, and descriptions in great detail. The 

authorship is partly ascribed to his assistant Dr. J.B. FiscHeR, who was his ‘adjutore’. The 

preface is probably most interesting, but being not in sufficient command of the Latin 

language, I cannot evaluate it. 

For publication dates, see STAFLEU & CowAN, Taxonomic literature, ed. 2, 1 (1976) 236. 

23 Planches inédites were for sale in probably 1863 (see also C: VAN STEENIS, 1947). 

1829 — Letter to the Governor-General. Algemeen Handelsblad of April Ist, no 26. 
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On the occasion of the appointment of Governor-General VAN DEN BoscH; on the impor- 

tance of stimulating cultures for the general welfare, commerce, and the benefit of the com- 

mon people. BLUME pleaded for the gradual abandoning cq. restriction of the use of opium. 

1831 — Reistogte naar Buitenzorg, het Duizend-Gebergte, Koeripan en in de omstreken van 

Batavia, 1824; door een ambtenaar. 

Recensent (de Recensenten) XXIV, 2: 427—442, 467—471. 

This contribution is not written by BLUME himself, but by one of the civil servants accom- 

panying him, A. ZrppELius or A. LATOUR, on a trip to the hills W of Bogor. By BLUME 

himself also described in the entry of 1828, Het Duizend-Gebergte. 

Contains no scientific observations. 

1831 — Ueber einige Ostindische, und besonders Javanische Melastomataceen. 

Flora 15 (2): 465—527. 

A thorough study of the family Me/astomataceae in which BLUME described 12 new genera, 

all standing to the present day, mainly based on species described in the Bijdragen 

(1825—1827). 

1831 — Over eenige Oost-Indische, byzonder Javaansche, Melastomataceae. 

In: H.C. vAN HALt (ed.), Bijdragen tot de Natuurkundige Wetenschappen 6: 211—268. 

The same as the preceding entry. 

1831 — Eenige woorden over de redding van het Rijks Herbarium door Dr. J.B. Fischer. 

Alg. Konst- en Letterbode no 23, 10 June: 356—359 & no 24, 17 June: 374—377 (in L). 

Details on the transfer of the Rijksherbarium from Brussels to Holland by Dr. J.B. FIscHErR. 

1831 — Over de Asiatische cholera, uit eigene waarnemingen en echte stukken. C.G. SULPKE, 

Amsterdam. viii+ 203 pp. (In University Library at U). 

Historical account and personal experience with cholera in the Netherlands Indies, exten- 

sively documented; measures taken by the government to cope with this disastrous illness. 

1832 — Vruchten mijner ondervinding in het afweren en genezen der cholera. Amsterdam. 31 pp. 

(in L). 

A most interesting paper prescribing how to deal with patients suffering from cholera, in 

Java called febris endemica bataviae. Recipes for external and internal use. Prescribing the 

boiling of drinking-water. Paper printed in 1000 copies at the author’s expense, distributed 

freely to boards of municipalities in the Netherlands. 

1832 — Beschrijving van Calamus draco Willd., etc. 

In: H.C. vANn Hatt (ed.), Bijdragen tot de Natuurkundige Wetenschappen 7: 115—129. 

Extensive Latin description of a rattan from S. Sumatra collected by his friend C.F.E. 

PRAETORIUS. 

1832 — Uittreksel uit eenen brief van den Heer J.B. Spanoghe aan den hoogleeraar C.L. Blume. 

Alg. Konst- en Letterbode 1832-I: 356—361. 

Notes on the situation in Bima (Sumbawa), with biographical notes on SPANOGHE by BLUME. 

Piant list of Bima. 

1834 — Observationes de genere Helicia Lour. 

Ann. Sc. Nat. sér. II, 1 (1) Bot.: 211—220. 

Review of the genus, with new species. 
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1834 — Eenige waarnemingen omtrent de Culilawan boom van Rumphius. 

Tijdschr. Natuurlijke Geschiedenis en Physiologie 1: 45—64, t. 2. 

Repr. in: WIEGMAN, Archiv Naturgeschichte | (1835) 116—126, and in: Jahrb. Pharm. Berlin 

35 (1835) 9-29. 

On Cinnamomum described by RUMPHIUS. 

1834 — Eenige opmerkingen over de natuurlijke rangschikking van Rohdea, Tupistra en 

Aspidistra, als mede de beschrijving eener nieuwe soort van dit laatste geslacht. 

Tijdschr. Natuurlijke Geschiedenis en Physiologie 1: 67—85, pl. 3 & 4. 

Botanical relations between three genera, and description of a new species of Aspidistra. 

1834 — De novis quibusdam plantarum familiis expositio et olim jam expositarum enumeratio. 

Tijdschr. Natuurlijke Geschiedenis en Physiologie 1: 131—162. 

Repr. in Ann. Sc. Nat. sr. II, 2 Bot.: 89-106. 

A preprint was issued in 1833, see STAFLEU & Cowan, Taxonomic literature, ed. 2, 1 (1976) 

2367. 

Description of a number of newly proposed families, Apostasiaceae, etc., with a few new 

species. 

1835 — Neesia, genus plantarum javanicum repertum, descriptum et figura illustratum. 

Nova Acta Acad. Caes. Leop.-Carol. 17 (1): 73—84, pl. 6. 

A new genus of Bombacaceae named after TH.FR.L. NEES VON ESENBECK. 

1835—1848 — Rumphia, sive commentationes botanicae imprimis de plantis Indiae orientalis, 

tum penitus incognitis tum quae in libris Rheedii, Rumphii, Roxburghii, Wallichii, aliorum, 

recensentur. Leiden, Amsterdam. 4 vols. Folio. 

For publication dates, see STAFLEU & CoWAN, Taxonomic literature, ed. 2, 1 (1976) 238. 

Conditions for sale were mentioned in Ann. Sc. Nat. sér. II, 4 (1835) 318. 

JUNGHUHN mentions that part of the work was elaborated and illustrated by J. DECAISNE 

and the Latin was supervised by D.J. VEEGENS, a friend of BLUME. 

1837 — Levensbyzonderheden van Franz Junghuhn. 

Alg. Konst- en Letterbode 1837-II: 277, footnote. 

Biographical notes on F. JUNGHUHN. 

1837 — Levensbyzonderheden van Dr A. Fritze. 

Alg. Konst- en Letterbode 1837-II: 277, footnote. 

Biographical notes on A. FRITZE, Inspector of Physicians and benefactor of JUNGHUHN. 

1837 — Naschrift op den brief van Junghuhn uit Djocjakarta. 

Alg. Konst- en Letterbode 1837-II: 278—280. 

Appendix to a letter of JUNGHUHN. 

1838 — Revue des palmiers de l’archipel des Indes orientales. 

Bull. Sc. Phys. & Natur. en Néerlande no 9: 61—67. 

Repr. in Ann. Sc. Nat. sér. II, 10 Bot.: 369—377. 

1838 — Miquelia, genus novum plantarum javanicarum. 

Bull. Sc. Phys. & Natur. en Néerlande no 13: 93—95. 

Repr. in Ann. Sc. Nat. sér. II, 10 Bot.: 255—256. 
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1838 

1839 

1843 

1843 

1843 

1843 

1843 

1843 

1844 

(28) 

Description of a new genus of Icacinaceae, named after MIQUEL, then director of the Rotter- 

dam Botanical Garden. 

— (transl.) Advertisement for sustaining the edition of Flora Javae, Rumphia, efc. 

Alg. Konst- en Letterbode 1838-II: 322, 401. 

— Beschrijving der minerale bronnen, welke nabij Tyjiratjas in de Residentie Krawang 

worden gevonden. 

Tijdschr. Ned.-Indié 2 (1): 451—455. 

Description of mineral wells near Tjiratjas in Krawang, E of Jakarta. 

— Levensbyzonderheden over Th.St. Raffles. 

De Indische Bij 1: 49, footnote. 

Praise of RAFFLES’ humane government. 

— Engeland’s staatkunde omtrent China. 

De Indische Bij 1: 61—77. 

To stimulate the necessity of increasing naval power in Netherlands-Indian waters and ex- 

tend commercial relations with Japan. In a footnote on p. 76 BLUME refers again to the 

necessity of regulating the trade in opium. 

— Toelichting aangaande de nasporingen op Borneo van G. Miiller. 

De Indische Bij 1: 103—176. 

On the geography, anthropology, commercial situation efc. of W. Borneo, from cor- 

respondence with G. MULLER. In a footnote on p. 104 BLUME reveals the bad management 

of the Governor-General DAENDELS, and he praises RAFFLES for his humane, unselfish ad- 

ministration. 

— Bladvulling. 

De Indische Bij 1: 320. 

An occasional note on common social progress, whereby also the native people should pros- 

per. Private property of land by non-natives is discouraged. Native rule should not be under- 

mined. Adat should be maintained. 

— Over een Nederlandsch Gezantschap in Japan. 

De Indische Bij 1: 479—480. 

Importance of a Netherlands Embassy in Japan. 

— Over eenige Oost-Indische planten welke eene uitmuntende vezelstof opleveren, en 

Gedachten over het nut van dergelijke kulturen tot opbeuring van de buiten Java gelegene 

etablissementen. 

De Indische Bij 1: 481—509. 

On the importance of fibres, from ramie, cotton and Musa; tissues provided by BLUME were 

examined. 

— (with P.F. von SIEBOLD) Ontwerp tot oprigting van de Koninklijke Nederlandsche 

Maatschappij tot Aanmoediging van den Tuinbouw. 

Jaarb. Ned. Mij. Aanmoed. Tuinbouw over 1844: ili—iv. 

Tentative rules for the newly erected society. 
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1844 — Over het nut der invoering van vreemde gewassen en de laatste pogingen om daardoor 

den tuinbouw hier te lande op te beuren. 

Jaarb. Ned. Mij. Aanmoed. Tuinbouw over 1844: 41—88. 

On the use of importing exotic plants for horticulture in the Netherlands. 

1844 — Naamlijst van Oost-Indische en bepaaldelijk Javaansche gewassen, etc. 

Jaarb. Ned. Mij. Aanmoed. Tuinbouw over 1844: 88—90, t. 1—4 (col.). 

Unsigned, but attributed to BLUME. 

1844 — Ueber das Lycopodium arboreum Jungh. 

Amtlicher Bericht tiber die Versammlung Deutscher Naturforscher und Aerzte Abt. 2, 22: 

85—89. 
Identified as Dacrydium cf. elatum WALL. on type material shown to him by W.H. DE 

VriEsE. In Rumphia 3 (1849) 219, 221 BLume later added sour remarks. 

1844 — Ueber ein Surrogat des Chinesischen Thees. 

Amtlicher Bericht iiber die Versammlung Deutscher Naturforscher und Aerzte Abt. 2, 22: 

90-92. 
Made public in a session of the Society at Bremen, 23 Sept. 1844. As Prof. G.J. MULDER 

had shown the alkaloid theine is the same as caffeine, BLUME suggested that tea could be 

made from dried leaves of coffee. 

1845 — De Koffij-thee. 

Astrea, Tydschr. van Schoone Kunsten, Wetenschap en Letteren 1: 285. 

Same as preceding. 

1845 — Minerale wateren van Tjipannas en Tjiradjas. Opmerkingen nopens de bruikbaarheid van 

dien te Tjipannas (Preanger Reg.), beschrijving en scheikundig onderzoek van dien te 

Tjiradjas (Krawang). 

Indisch Magazijn, Tweede Twaalftal, no 1/2: 162—166. 

Reprint of an article published in the Bataviaasche Courant of 15 Sept. 1821. 

1845 — Gedachten op eene reis door het zuidoostelijk gedeelte der Residentie Bantam. 

Indisch Magazijn, Tweede Twaalftal, no 3/4: 1—36. 

Account of his experience on a trip through SE. Bantam in W. Java. Account of the Badui 

people. Reprint of an article published in 1822. 

1845 — Fragment uit een Dagboek gehouden op eene reis over Java. Bestijging van den berg 

Tjerimai, gewoonlijk genoemd Tjermé, in de Residentie Cheribon. 

Indisch Magazijn, Tweede Twaalftal, no 3/4: 102—116. 

Report on an exploration of Mt Tjeremai, above Cheribon. Reprint of an article published 

in 1825. 

1845 — Over inlandsche middelen tegen diarrhoe. 

Indisch Magazijn, Tweede Twaalftal, no 3/4: 116. 

Indigenous recipes against diarrhoea. Copied from the paper published in 1825. 

1845 — De patma van Noesa Kambangan. 

Indisch Magazijn, Tweede Twaalftal, no 3/4: 179—194 (in L). 

Reprint of an article published in the Bataviaasche Courant of 9 & 23 March 1825, in which 

he described his finding of Rafflesia in Nusa Kambangan I. (S. Central Java) and claimed 

this to be the largest flower, superseding Nelumbium. 

(29) 
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1846 — An article in the ‘Handelsblad’. 

In this article BLUME advised to hold expositions of colonial products from the East and 

West Indies in the Netherlands from time to time. 

1849—1856— Museum botanicum Lugduno-Batavum sive stirpium exoticarum, novarum vel 

1850 

1850 

1852 

1855 

(30) 

minus cognitarum ex vivis aut siccis brevis expositio et descriptio. Leiden. 2 vols. 

Appeared in dated parts each of 16 pp. In all, I: 396 pp., 60 fig.; II: 256 pp., 58 fig. The 

second volume was not finished and had no index. 

For publication dates, see STAFLEU & COWAN, Taxonomic literature, ed. 2, 1 (1976) 240. 

A most important work, being a scientific catalogue of the Rijksherbarium collections, 

hence containing descriptions and treatments of plants from all over the world. 

An Index to volume 2 was prepared by C.G.G.J. VAN STEENIS & CHEW WEE LEK at the 

Rijksherbarium in 1974 (see Appendix C). 

— Antwoord aan den Heer W.H. De Vriese. 

Alg. Konst- en Letterbode 1850-II: 99-109, 114—123. Repr. 34 pp. in L. 

BLuME defends his criticism on the identity of Lycopodium arboreum and the reduction of 

Pinus merkusii, and the right of the Rijksherbarium to be the depository of collections made 

by civil servants. 

— Opheldering van de inlichtingen van den Heer Fr. Junghuhn. 

Alg. Konst- en Letterbode 1850-II: 258—261, 274—279. Repr. 19 pp. in L. 

On JUNGHUHN’s collection and the right of the Rijksherbarium as the proper public deposi- 

tory of botanical collections. 

— Copy of a letter to J.G. BAupb, Minister of the Colonies, dated 14 March 1840, ‘nopens 

de bereiding van thee uit koffie-bladeren, met aanbeveling tot het nemen van proeven in het 

groot op Java zelf.’ 

Natuurk. Tijdschr. Ned. Indié 3: 122—126. 

Proposal to prepare tea from coffee leaves and suggesting experiments with this on a large 

scale in Java. 

There are two other entries on the subject in 1844 & 1845; see also Astrea 1 (1851) 256. 

— Meélanges botaniques. 8°. No 1, 1 Aug. 1855: 1—8; no 2, 1 Sept. 1855: 9—12. Facsimile 

in Taxon 35 (1986) 274—285. 

Until June 1985 assumed not to have been published; see STAFLEU & Cowan, Taxonomic 

literature, ed. 2, 1 (1976) 241. 

The new names efc. in the Mélanges were validated by WALPERs in his Annales 4 (1857) 

642—644 and a rather large extract was published in Flora 41 (1858) 254—256. 

L. VOGELENZANG, librarian of the Rijksherbarium, found in VEsQuE’s bibliography of 

J. DECAISNE (C: 1883) that the latter had a copy of the Mélanges in his library, now incor- 

porated in the Bibliotheque Nationale at Paris. H. HEINE located another copy in the 

Bibliotheque Central of the Muséum d’Histoire Naturelle at Paris which had belonged to 

the library of A.TH. BRONGNIART. The original copy mentioned in Flora is still not located. 

It was probably dedicated to NEES VON ESENBECK. 

The pamphlet was not for sale, but it was effectively published and at least two copies exist. 

Both Paris copies were autographed to BLUME’s close friends. He may have sent more copies 

to other botanists with whom he was befriended. Obviously BLUME published it at his own 

expense and the reason for this is unknown. He could have published it in his Museum 

Botanicum Lugdunum-Batavum. 

The first numéro of the Mélanges contains a discussion on paper-making by the Sino- 
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Japanese and three species are described of Broussonetia (2 new). Furthermore there is a sec- 

tion ‘synonymie de quelques plantes peu connues’, concerning species and genera of Cuno- 

niaceae, Saxifragaceae, Rosaceae, Guttiferae (Cratoxylon), Dipterocarpaceae, Ulmaceae, 

Moraceae, and Nepenthes. Numéro 2 contains Chrysobalanaceae and Rosaceae (Pygeum) 

(B: VAN STEENIS, 1986). 

1858 — Bijdrage tot de kennis der Oost-Indische Orchideén en het maaksel (de organisatie) van 

hare bevruchtingswerktuigen. 

Versl. & Meded. Kon. Ned. Akad. Wetensch., Amsterdam 7: 100—115, 2 pl. 

Interpretation of the orchidaceous flower, with special regard to Apostasiaceae. 

1858(—1859) — Flora Javae et insularum adjacentium. Nova Series. Leiden. pp. 8+ 6+ 162, 66 

col. pl. 

Also edited with a French title, see below. 

A sumptuous work in which BLUME summarized his large knowledge on orchids in which 

he had great insight since he wrote the Bijdragen (1825—1827). 

1858(—1859) — Collection des Orchideées les plus remarquables de l’Archipel Indien et du Japon. 

The French-titled version of the Flora Javae, Nova Series. 

For publication dates, see STAFLEU & CowANn, Taxonomic literature, ed. 2, 1 (1976) 240. 

1859 — (with A.H. vAN DER Boon MEscn) Geschikte materialen uit de Overzeesche bezittingen 

voor het vervaardigen van papier. 

Report about useful materials from overseas territories suitable to manufacture paper. 

1859 — Vanda suaveolens Bl. 

Ann. Hort. Bot. ou Fl. Jard. Pays-Bas 2: 1—2, 1 col. pl. 

1859 — Over eenige Oost-Indische houtsoorten in verband met de verwoestingen door den paal- 

worm of andere schelpdieren hier te lande en elders aangerigt. 

Versl. & Meded. Kon. Ned. Akad. Wetensch. 9: 25—49. Repr. 25 pp. in L. 

A scholarly review of timbers resistant against teredo and other molluscs, in which BLUME 

summarized experience onwards of RUMPHIUs and collected data from all kinds of sources, 

indicating valuable species to be used in sea harbours. 

1860 — De houtteelt verbonden met den landbouw. 

Tijdschr. Ned. Mij. ter Bevordering van de Nijverheid 23: 1—29. 

Cultivation of timber species in relation to agriculture. 

1861 — Monographie des Anoectochilus, Goodyera et genres voisins, les plus remarquables de 

Varchipel Indien et du Japon. 

Belg. Hort. 11: 369—378, 1 pl. 

Extract from Flora Javae, Nova Series (1858-1859). 

1863 — Flora Javae. Planches inédites. 
23 coloured folio plates of Javanese plants with names and analyses. These were probably 

intended for further instalments of the Flora Javae, but remained without text. 

On the back of some plates an advertisement was printed by a booksellers firm in Leiden; 

herein BLUME’s works were offered for sale, as a packet, probably one or two years after 

his death. 
I have distributed a few copies to some herbaria, with a note, in November 1947 (C: 1947). 

Further particulars I published in B/umea 6 (1948) 263. 
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Excluded 

1823 (April) — Herinnering aan acht merkwaardige dagen van mijn leven, op een uitstapje naar de 

top van de Gounong (berg) Gedu. 

This concerns a 16 pp. manuscript which has wrongly been attributed to BLUME. It was writ- 

ten by a party following BLuMe’s trail to the lower part of the crater of Mt Gedeh above 

Tjibodas. It is preserved in the library of the Instituut van Taal-, Land- en Volkenkunde, 

Leiden University (H 338). 

Appendix B — Biographical sources 

AA, A.J. VAN DER. 1878. Biographisch woordenboek der Nederlanden. Bijvoegsel: 34—35; ibid.: 

111—115. — A concise biography. 

ANONYMOUS. 1827—1856. Algemeene Konst- en Letterbode 1827-II: 137; 1829-I: 227; 1831-I: 50, 

359; 1833-1: 429; 1838-II: 290; 1851-I: 257; 1853-I: 193, 305; 1855: 118; 1856: 57. 

ANONYMOUS. 1853. Bonplandia 1: 228. — BLUME was in Berlin and offered (obviously at a meet- 

ing) fibres of Boehmeria tenacissima BL. which he said had a great durability and could possibly 

be of importance for the navy. He was then presented to the King of Prussia. On the fibres of 

this Boehmeria he published in the Mélanges botaniques (A, 1855). 

ANONYMOUS. 1855. Bonplandia 3: 155. — Here it was reported that REINWARDT sold his library 

for Dfl. 20,000. His herbarium was donated to the University herbarium of Leiden, on the con- 

dition that it should not be incorporated in the Rijksherbarium. 

N.B. In the ‘/nstruction’ of 1832 (see C: VAN Dam) it had been officially decreed that the 

University herbarium was to be merged with the Rijksherbarium! 

ANONYMOUS. 1858. Flora 41: 254—256. — Extract review of Mélanges botaniques. 

ANONYMOUS. 1862. Leidsch Dagblad, 5 Febr. 1862, no 598. Repr. of 3 pp. in L. — Formal 

obituary. 

ANONYMOUS. 1862. Bonplandia 10: 47. — Obituary note. 

ANONYMOUS. 1862. Botanische Zeitung 20: 56. — Obituary note. 

ANONYMOUS. 1862. Proceedings Linnean Society of London 1862: xcvi—xcvili. — Obituary note. 

ANONYMOUS. 1862 or 1863. Annuaire de |’Académie de Paris. — Obituary note (not seen). 

ANONYMOUS. 1875. Allgemeine Deutsche Biographie 2: 746—747. — Short biography. 

ANONYMOUS. 1875. Album Studiosorum Lugdunum Batavum 1575—1875, column 1243. — Short 

biography. 

ANONYMOUS. 1930. Nieuw Nederlandsch Biographisch Woordenboek 8: 132—133. — Short 

biography. 

BAcKER, C.A. 1936. Verklarend woordenboek van wetenschappelijke plantennamen: 70. — Brief 

biography. 

BaILLon, H.E. 1877. Dictionnaire de Botanique 1: 433. 

BEuMEE, J.G.B. 1948. C.L. Blume, Museum Botanicum. Fl. Males. Bull. no 3: 69—70. — On the 

dates of publication. 

BOERLAGE, J.G. 1896. Botanische literatuur. Encyclopaedie van Nederlandsch-Indié ed. 1, 1: 210, 

272—273, 280. 

BRETSCHNEIDER, E. 1898. History of European botanical discoveries in China: 308—309. London. 

— Brief biography; BLuME illustrated some Chinese plants. 

BurpeT, H.M. 1972. Cartulae ad botanicorum graphicem. Candollea 27: 327—328. 

CANDOLLE, A. DE.1862. Mémoires et souvenirs de A.P. de Candolle: 150, 383, 412. 

— 1880. Phytographie: 318. — Praises the excellent figures in BLUME’s Museum Botanicum. 
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COLENBRANDER, H.T. 1926. Koloniale Geschiedenis 3: 111. 

DANSER, B.H. 1938. Who can give further information about the dates of publication of Blume’s 

Flora Javae? Chron. Bot. 4: 454—455. 

—— 1939. The publication dates of Blume’s Flora Javae. Blumea 3: 203—211. 

Goppun, W.A. 1931. ’s-Rijks Herbarium 1830—1930. Meded. Rijksherb. 62b: 1—53. — Rather 

extensive biographical notes. 

GuZzEN, A. 1938. ’s-Rijks Museum van Natuurlijke Historie, 1820—1915: 100—101. Rotterdam. 

— On Biume’s zoological contributions to the Leiden Museum. 

HALi, H.C. van. 1862. C.L. Blume. De Nederl. Spectator, 22 Febr. 1862, no 8: 57—59. — 

Biographical data; rather extensive (in L). 

HASSKARL, J.K. 1850. Antwoord aan den heer C.L. Blume, wegens onderscheidene te mijnen aan- 

zien geuite beschuldigingen, vervat in zijn antwoord aan den heer W.H. de Vriese, Leiden 1850. 

Alg. Konst- en Letterbode 1850. Repr. of 16 pp. in L. — Hasskart defending his rights to have 

a private herbarium. 

Jacoss, M. 1980. C.L. Blume (1796—1862). Fl. Males. Bull. no 33: 3362—3363. 

JANSEN, P. & W.H. WacutTer. 1941. Ned. Kruidk. Arch. 51: 343. — Biographical references. 

JUNGHUHN, F. 1837. Brief aan C.L. Blume vanuit Djocjakarta, 2 Febr. 1837. Alg. Konst- en Let- 

terbode 1837-II: 275—277. 

— 1850. Inlichtingen aangeboden aan het publiek over zeker geschrift van den heer C.L. 

Blume, en antwoord aan dien Heer. Alg. Konst- en Letterbode 1850, no 41. Repr. 9 pp. in L. 

— Self-defense in keeping his private herbarium. 

— 1850. Vervolg der inlichtingen aangeboden aan het publiek over een geschrift van den heer 

C.L. Blume. Alg. Konst- en Letterbode 1850. Repr. 29 pp. in L. — Polemics with BLUME. 

— 1851. Een woord over den Sambinoer-boom van Sumatra, betrekkelijk deszelfs botanische 

bepaling. Ned. Kruidk. Arch. 2: 2—16. — On BLuMe’s reduction of JUNGHUHN’s Lycopodium 

arboreum to Dacrydium. 

— 1853. Java, zijne gedaante, zijn plantentooi, en inwendige bouw, |: 183—186. 2nd Dutch ed. 

KALKMAN, C. 1979. The Rijksherbarium, past and present. Blumea 25: 13—26, especially p. 14. 

Koster, J.Th. Facsimile handwritings of BLumMeE. — Unpublished (in L). 

LasEGuE, A. 1845. Musée botanique de M. Benjamin Delessert: 268, 293, 307, 315, 346, 347, 506, 

5352 562: 
LEENHOUTS, P.W. 1980. Het Botanisch Kabinet te Franeker: 34. 

Lintum, C. TE. 1913. Een eeuw van vooruitgang, 1813—1913. Zwolle (not seen). — BLUME was 

far ahead of his time in having found the solution of the combat against cholera by the simple 

boiling of drinking-water. 

Mac gan, J. 1979. Carl Ludwig Blume and the Netherlands East Indies. Janus 66: 15—29. — 

Period 1820—1831; valuable biographical essay. MACLEAN traced many letters in the Colonial 

Archives of the ‘Rijksarchief’?, The Hague. 

MIQueEL, F.A.W. 1856. Review of Blume, Museum Botanicum. Bot. Zeit. 14: 185—188, 540—541. 

— MIQUEL complained severely about BLUME’s antedating issues of the Museum Botanicum and 

his attempts to withhold information from his colleagues. 

OUDEN, A. DEN. 1979. C.L. Blume, periode 1826—1832. Unpublished essay, made under supervi- 

sion of Dr. P. Sit, Biohistorical Institute, Utrecht. — A thorough account, largely based on 

official letters and documents of the period mentioned, as present in the ‘Rijksarchief’, The 

Hague. 

PriTzEL, G.A. 1872. Thesaurus literaturae botanicae: 29. — BLUME’s selected bibliography. 

Putte, A.A. 1917. Botanische literatuur. Encyclopaedie van Nederlandsch Indié ed. 2, vol. 1: 

317, 394—395; ibid. 1919. Vol. 4: 422. 
RAALTEN, G. VAN. 1825. Unpublished letter to J.G.S. van Breda (?). — Erroneous accusation that 

BLuME stole property or information from KUHL & VAN HasseELT (in L). 

RoLanp, M. 1944. Alfred Moquin-Tandon. Un naturaliste a Paris sous Louis-Philippe. Journal 
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d’un voyage inédit (1834). Paris, Mercure de France ed. 3: 351 pp. — Historically a most in- 

teresting booklet full of biographical data of French botanists. BLUME paid a prolonged stay 

to Paris in Sept./Oct. 1834. 
ROMER, L.S.A.M. von. 1921. Historische Schetsen. Batavia. 335 pp., 109 pl.; a very brief 

obituary on p. 193. — It is most peculiar that in the brief history of cholera (pp. 232—238) the 

author, himself a physician, makes no mention at all of BLUME’s important work on the sub- 

ject. 
ScHouTeE, D. 1937. Occidental therapeutics in the Netherlands East Indies during three centuries 

of Netherlands settlement. Publication of the Netherlands Indies Health Service: 114-119. — 

Cited the governmental regulations and instructions for the native chiefs, extension of the vac- 

cination, etc. Some of these might have actually been written by BLUME, who was chief of vac- 

cination and later even chief of the medical service. 

SEEMANN, B. 1863. Journ. Bot. 1: 64. — Short obituary. 

SEEMANN, W.E.G. 1859. Bonplandia 7: 52-53. — BLUME complained that the Netherlands 

Government did not contribute funds towards the publication of the Flora Javae, Nova Series, 

and that this was printed at his own expense. SEEMANN had received the volume, or at least first 

sheets of it, on 3 Nov. 1858. He criticizes BLUME for having given too little attention to the works 

of LiInDLEY and REICHENBACH. 

Smrks, M.J. 1915. Indisch Natuuronderzoek: 109—112, portr. Amsterdam. — Brief biographical 

notes. 
Smit, P. 1979. The Rijksherbarium and the scientific and social conditions which influenced its 

foundation. Blumea 25: 5—11. — In this excellent essay on the foundation of the Rijksher- 

barium Smit erroneously mentioned (p. 9) that BLUME transferred the KuHL & VAN HASSELT 

specimens to Leiden in 1826. 

— & R.J.CuH.V. TER LAAGE (eds.). 1970. Essays in biohistory. Regnum Vegetabile 71. 

STAFLEU, F.A. 1966. Wentia 16: 28—31. — In an excellent biography of MIQUEL some notes on 

BLUME. 

— 1970. The Miquel-Schlechtendal correspondence. A picture of European botany, 1836— 

1866. In: P. Smit & R.J.Cu.V. TER LAAGE, Essays in biohistory. Regnum Vegetabile 71: 

295—341. — Many data on Biume and his works. Page 307: DECAISNE made several drawings 

for Rumphia. Page 324: JUNGHUHN sold his herbarium to the University of Leiden on the condi- 

tion that it should not be incorporated in the Rijksherbarium. Page 326: Reference to MIQUEL, 

who was glad that in February 1851 a new, more ‘liberal’ Instruction for the Rijksherbarium 

was issued by the Government. Page 331: Reference to MIQUEL’s complaint about the irregulari- 

ties with the dates of Museum Botanicum. Page 334: Reference to the difficulty in choice of 

a successor Of BLUME. 

— 1978. Flora Malesiana I, 8: (7)—(16). — Dedication to the memory of F.A.W. MIQUEL, con- 

taining some notes on BLUME. 

—— &R.S. Cowan. 1976. Taxonomic literature. Ed. 2, vol. 1: 234—241 (Regnum Vegetabile 94). 

STEENIS, C.G.G.J. VAN. 1941. Natuurwet. Tijdschr. Ned. Ind. 101: 216. — The Planches inédites 

appeared at least before 1883. 

— 1948. On the date of publication of Blume’s Planches inédites. Blumea 6: 263. 

— 1979. The Rijksherbarium and its contribution to the knowledge of the tropical Asiatic flora. 

Blumea 25: 57—77, especially pp. 60—62. — BLUME’s endeavours. 

— 1980. The publication of Blume’s Tabellen en Platen voor de Javaansche Orchideeén. 

Miscellaneous Papers Landbouwhogeschool, Wageningen 19: 289-291. 

— 1986. Blume’s Mélanges botaniques effectively published, 1855. Taxon 35: 272—273; fac- 

simile of the Mélanges: 274—285. 

& M.J. VAN STEENIS-KRUSEMAN. 1970. The plates of Javanese plants of Francisco Norona, 

with a revised evaluation of his generic names. In: P. Smit & R.J.CH.V. TER LAAGE: Essays in 

biohistory. Regnum Vegetabile 71: 353. — BLUME has seen NoroNa’s plates in Java, as well as 
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REINWARDT. Incidentally BLUME mentioned a few NoroNA names in the synonymy of his 

works. 

STEENIS-KRUSEMAN, M.J. vAN. 1950. Carl Ludwig Blume. Flora Malesiana I, 1: 64—66, 600, 

portr. — Brief personalia; account of BLUME’s travels and publications. 

— 1979. Directorate of C.L. Blume. Blumea 25: 35—39. 

TREvB, M. 1889. Geschiedenis van ’s-Lands Plantentuin te Buitenzorg. Meded. ’s Lands Planten- 

tuin 6: 1—79. Batavia. — History of the Botanic Gardens, Bogor, from 1817 till 1844. 

— 1892. Korte geschiedenis van ’s-Lands Plantentuin te Buitenzorg: 7—9, portr. — Short 

history, as above. 

ULE, Witty. Geschichte der Kaiserlichen Leopoldinisch-Carolinischen Akademie der Natur- 

forscher 1852—1882. No. 1071 (not seen). 

VeTH, P.J. 1884. Ontdekkers en onderzoekers: 45—149. Leiden. — Mostly on REINWARDT; por- 

trait of BLUME. 

Vos, C. DE. 1888. Korte schets van de geschiedenis der plantkunde efc.: 91—92. Bolsward. 

VRIESE, W.H. DE. 1851. Naschrift (to JUNGHUHN’s paper). Ned. Kruidk. Arch. 2: 13—17 (in L). 

— Defending JUNGHUHN. 

— 1851. Teregtwijzing van C.L. Blume’s naamsverwarring. Alg. Konst- en Letterbode 1850-II: 

35—38. Repr. of 4 pp. in L. — On the reduction of Pinus merkusii to P. finlaysoniana. 

WEIGEL, T.O. 1863 (Jan.). Verzeichniss der nachgelassenen Bibliothek von C.L. Blume. Leipzig. 

III—VI+81 pp. — With portrait of BLUME. 

WINKLER-PRINS, C. 1949. Encyclopaedie ed. 6, 4: 374. 

Wit, H.C.D. DE. 1949. 47. Blume. Flora Malesiana I, 4: civ—cv. — A brief account of BLUME’s 

life; discussion of achievements and main publications. 

— 1950. History of Malesian botany. 29 pp., unpublished. — Typed copies of letters to and 

from BLUME, partly relating to herbarium REINWARDT, but largely official letters on the sale 

and distribution of Flora Javae and Rumphia. Several derived from the ‘Rijksarchief’, The 

Hague. 

ZOLLINGER, H. 1841. Tagebuch (ined.), 5 Oct.—31 Dec. — Unpublished diary of ZOLLINGER; typed 

copy by H. WANNER in L. 

Appendix C — References to cited literature 

ARCKENHAUSEN, J.C.P. See his biography by H.-G. Griep ef al., vide infra. 

BreDA, J.G.S. vAN. 1827—1829. Genera et species Orchidearum et Asclepiadarum quas in 

itinerere per insulam Java collegerunt Dr. H. Kuhl et Dr. J.C. van Hasselt. Ghent. Folio. 15 

fol. & 15 tab. col. 

DaM, VAN. 13 Febr. 1832. Ontwerp van eene instructie voor den Directeur van het Rijksherbarium 

(Ministry of the Interior, Sth Div., No. 254 — Concept of an Instruction to the Director of the 

Rijksherbarium). 

Directions for the director in 14 articles: how to manage the collections, the accommodation, 

the facilities for and availability to other botanists, loans, the making of a catalogue of the col- 

lections, exchange of duplicates, desirability of acquiring collections from civil servants, the fu- 

sion of the University Herbarium with that of the Rijksherbarium, the order that the director 

writes an annual report on the important accessions, and that proposals of the director had to 

go via the Curators of the University. 

A particularly ticklish point was stipulated in art. 10, in which the director was prohibited to 

publish on discoveries of still living persons and explorers without their consent. 

The Instruction was approved by the Minister of the Interior and was stipulated to be effective 

from January Ist, 1831. 
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GrieP, H.-G., H. ULLRICH & G. WAGENITZ. 1977. Johann Christian Arckenhausen (1784—1855). 

In H. Uxricu (ed.), Goslarer Ktnstler und Kunsthandwerker 1: 1—32, illust. (D, 12). 

HALL, H.C. vANn. 1856. Voorstel omtrent de voortzetting van de uitgave der Flora Javae. In W.H. 

DE VRIESE: Tuinbouwflora 3: 365—366. 

HENNIPMAN, E. 1979. The collections of Pteridophytes at the Rijksherbarium. Blumea 235: 

103—106. 

REINWARDT, C.G.C. 1826. Nova plantarum indicarum genera. Syll. Plant. Ratisb. 2: 1—15. 

— 1828. Ueber den Charakter der Vegetation auf den Inseln des Indischen Archipels. Ein Vor- 

trag. Kon. Akad. Wiss. Berlin: 1—18. 

STEENIS, C.G.G.J. VAN. 1947. Introduction to the Planches inédites Flora Javae (mimeographed). 

— Pamphlet, consisting of a coloured folio plate of BLUME’s Planches inédites with at the back 

an advertisement for the sale of BLUME’s works, probably from 1862 or 1863. Copies were sent 

to some selected European libraries. 

— & CHEW WEE LEK. 1974. Index to C.L. Blume, Museum Botanicum Lugduno-Batavum, 

vol. 2, 1856—1857. Leiden. 24 pp. 

—— ,M.J. VAN STEENIS-KRUSEMAN & C.A. BACKER. 1954. Louis Auguste Deschamps. Bull. Brit. 

Mus. Nat. Hist., Hist. ser. 1, no 2: 51—68, pl. 13 (a reproduction of the drawing DESCHAMPS 

made of Rafflesia). 

STEENIS-KRUSEMAN, M.J. VAN. 1950. Kollmann’s collection of Javan plants. Bull. Jard. Bot. Btzg 

sér. III, 18: 463—466. 

— 1962. Contributions to the history of botany and exploration in Malaysia. 8. Heinrich Birger 

(?1806—1858), explorer in Japan and Sumatra. 9. The transfer of the Rijksherbarium from 

Brussels to Holland in 1830. Blumea 11: 495—505; 505—508, 1 photo. 

— 1979. The collections of the Rijksherbarium. Blumea 25: 29—S6. 

THORBECKE, J.R. 11 Nov. 1850. Instructie voor den Directeur van het Rijks-Herbarium te Leijden 

(Ministry of the Interior, Sth Div., No. 254 — Instruction for the Director of the Rijksherbarium 

at Leijden). 22 pp. (in L). 

Instruction to replace that of 1832 (see under C: vAN DAM), consisting of 28 articles. New 

stipulations were: the director should be present on the first three days of the week; not more 

than one family of plants can be borrowed by a single person; the director is prohibited to use 

data from the still living members of the former ‘Natuurkundige Commissie’ without their per- 

mission; he is not allowed to have a private collection; as to exchange, priority has to be given 

to Dutch botanists and institutes, effective onwards of December Ist, 1850. 

A most peculiar stipulation was in art. 18: anybody could claim to receive duplicates from the 

overseas territories (the names of which had already been printed and the plants described) even 

when nothing was offered in exchange. So it has happened recently that, in cleaning a school 

somewhere in Holland, a set of Javanese sheets was found, obviously claimed by a former en- 

thusiastic teacher who had, it seems, no employ for it. 

VESQUE, J. 1883. Catalogue de la Bibliotheque de feu M. J. Decaisne. Avec une notice biogra- 

phique par M. le Dr. Ed. Bornet. Paris. Libraire de la Bibliotheque Nationale: 13. — Listing 

under no 56: ‘Blume, Mélanges botaniques (Premier et deuxieme numéro). Leyde, 1855, br. 

in-8, de 12 pp.—Envoi autogr. de |’auteur a M. Decaisne. 

VRIESE, W.H. DE. 1858. Reinwardt’s Reize naar het Oostelijk gedeelte van den Indischen Archipel 

in het jaar 1821 etc. Amsterdam. 

Appendix D — Notes 

1)—Later it was said that BLUME misused the collections and manuscripts of A. ZIPPELIUS, a 

gardener of the Botanic Gardens at Buitenzorg (Bogor), who made a long exploration trip to the 

Moluccas, SW. New Guinea, and Timor, where he died. 
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Surely Z1pPELIUS made a most important collection, but he left no manuscripts at L; we only 

have a box full of old provisional labels. As a matter of fact, P. BLEEKER found in the archives 

of the ‘Natuurkundige Vereeniging’ at Batavia manuscripts and notes of ZippELrius that were of- 

fered to BLUME about 1850, under the condition that the latter should publish them. BLUME never 

replied to this. In fact this request came two decades too late, as BLUME had worked on ZIPPELIUS’s 

material (received through the intermediary of J.B. SPANOGHE IN + 1830/31) and published this 

earlier in Rumphia and in the Museum Botanicum. BLUME honoured ZiPPELIUS by naming the 

Piperaceous genus Zippelia after him. (See also the footnote under D: 4.) 

BiuME has also been accused of having left at Bogor no duplicate specimens of the collections 

he took to the Netherlands, but this is untrue (see C: VAN STEENIS-KRUSEMAN, 1950; and D: 4). 

As to the KUHL & VAN HASssELT collections: they did not add many novelties to what BLUME 

himself had collected. The sites where he travelled covered most of theirs, and even far beyond 

eastwards. Besides, the KUHL & VAN HASSELT collections came only in BLUME’s hands in 1828 

when he had already published his Biydragen (1825—1827) and Enumeratio (1827—1828). And as 

late as 1844 vAN BREDA offered him a packet of notes written by KUHL and vAN HASSELT, when 

the main part of Flora Javae (1828—1851) had already been published. 

2) — PH.F. VON SIEBOLD, a most meritorious scientist, withheld his collections from BLUME. Most 

of VON SIEBOLD’s botanical collections were not made by himself, but by BURGER, TEXTOR, KEISKE 

and others (see C: VAN STEENIS-KRUSEMAN, 1962). VON SIEBOLD also was a dominating, ambitious 

person. The Flora Japonica was authored by ‘SIEBOLD & ZUCCARINI’, but the latter, professor at 

Munich, was the proper author responsible for the research. VON SIEBOLD hardly had any claim 

towards being a botanical taxonomist. As BURGER belonged to the ‘Natuurkundige Commissie’, 

their herbarium should properly go to the Rijksherbarium. Though BURGER’s share in the under- 

taking was very large — he also wrote a large manuscript on Japanese fishes — vON SIEBOLD later 

refused to support BURGER’s second appointment to the ‘Natuurkundige Commissie’ for the ex- 

ploration of W. Sumatra, because the latter would not be sufficiently endorsed with scientific 

knowledge (/.c. 501), a most ungracious and unjust gesture. 

Von SIEBOLD claimed later to have been the saviour of the Rijksherbarium in 1830, whereas his 

sole purpose was to get back specimens collected during his internment by the Japanese in 

Deshima (/.c. 501). Whatever the great merits of VON SIEBOLD may have been, these facts throw 

a distinct shadow on his honesty and tolerance regarding other people. 

3) — F.W. JUNGHUHN was a physician of the army since 1835, but his superior, A.E. FRITZE, per- 

mitted him to devote himself to the study of nature. In 1840 he was charged with making investiga- 

tions in the Batak Lands, W. Sumatra. After his return to Java JUNGHUHN was appointed a 

member of the ‘Natuurkundige Commissie’ (1845—1848). Through his Reisen durch Java and Die 

Battalander auf Sumatra it became clear that JUNGHUHN had amassed a great herbarium, and 

BLuME claimed this for the Rijksherbarium. JUNGHUHN refused, which caused BLUME’s irritation. 

As JUNGHUHN was no taxonomist and had made errors in precursory papers (amongst others with 

Lycopodium arboreum), BLUME’s sharp remarks on this led to a strong mutual animosity between 

him and JUNGHUHN. 

4) — According to my wife (C: VAN STEENIS-KRUSEMAN, 1950), G.H.J. KOLLMANN was a German 

senior physician, in the service of the Dutch East Indian army and stationed at Buitenzorg (Bogor) 

in 1821—1835, on leave in Europe in 1835—1837. In 1837 he offered the Dutch government a col- 

lection of Javanese plants for sale.’ His letter and material were designated to BLUME, who, to 

(1) About the contents of the collection which came in Kollmann’s hands more can be found in J. MACLEAN, 

Scientiarum Historia 15 (2), 1973, 112—113. They comprised zoological collections as well as ethnographical 

ones besides the herbarium specimens. According to KOLLMANN they were acquired at auctions (presumably 

in Java) and contained not only BLUME collections but also Z1pPELIUs plants (M.J. VAN STEENIS-KRUSEMAN). 
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his surprise, found that this was the set of duplicates (more than 4000) of his collection he 

painstakingly left at Buitenzorg when returning to Holland. KOLLMANN himself never collected. 

Obviously the collection had been stored somewhere in the annexes of the Palace at Buitenzorg, 

adjoining the Botanic Gardens. The curator of the Gardens, JAMES Hooper, was subordinated 

to the Intendant of the Palace. In some way or other KOLLMANN appropriated this collection. The 

rumour that BLUME did not leave duplicates at Buitenzorg appears fully untrue. Why he never 

alluded in print to the curious way in which the Bogor duplicate collection came into his hands, 

can only be guessed at (D: 14). He was either loyal to KOLLMANN, with whom he had friendly rela- 

tions, or he found it unnecessary to justify himself. Anyway it shows his loyalty to the Buitenzorg 

Gardens. 

5) — Both J. MACLEAN and A. DEN OUDEN (B: 1979) have searched in the ‘Rijksarchief’, The 

Hague, where all official correspondence by BLUME is kept. For a proper biography the period 

1830—1862 should also be covered. Moreover, personal letters will be kept in the archives of 

several botanical institutes as BLUME had contacts with many botanists. 

6) — It is quite possible that, as soon as BLUME had finished the text for a fascicle of Museum 

Botanicum, he sent it to the printers and assumed it then to be effectively published. In his splen- 

did isolation, surrounded by envious, hostile colleagues and antagonists, BLUME did not care 

about their interests. Leiden was at that time a centre where nobody did care about collaboration 

or sympathy, each staff member promoting self-interests; a most unfortunate situation. 

7) — The number of extensive biographies of prominent Dutch botanists is small. I know off-hand 

only those of C.G.C. REINWARDT, HUGO DE VRIES, W. BEIJERINCK, F. JUNGHUHN, J.P. Lotsy, 

F.A.W. MIQUEL, and H.J. Lam. Such biographical studies require much time, and also historical- 

minded people to compose them. If one should like to have a posthumous biography made, it is 

best, in my opinion, to write an autobiography; one ought to think timely of this. 

8) — The diary of H. ZOLLINGER contains notes on his stay at Leiden in 1841, with interesting per- 

sonal information on members of the biological circle at Leiden. Amongst others about the com- 

plaints of REINWARDT that BLUME did not give him sufficient honour and published all novelties 

under his own name. But C.A.L.M. SCHWANER, a German geologist and member of the 

‘Natuurkundige Commissie’, said that this was due to the fact that REINWARDT did not publish 

himself, even not his own report on the exploration in East Malesia, and that REINWARDT’s 

reasons for not publishing was that he was afraid not to come up to the expectations the botanical 

public had of him. As a matter of fact, the lecture REINWARDT held for this select public, the ‘Ver- 

sammlung Deutsche Naturforscher und Aerzte’ on 20 September 1828 about the vegetation of 

Malesia, was not exciting, but mediocre (C: REINWARDT, 1828). The same holds for his paper 

Nova plantarum indicarum genera; many genera were assigned to wrong families and several 

others had been described before. REINWARDT’s creative efforts lay mainly in the organization 

of botany and cultures in Java, not in research. His report on the exploration of the Moluccas 

was after his death published in 1858 by W.H. DE VRIESE (C: 1858), together with a biography. 

Another fact ZOLLINGER mentioned was that it was not due to BLUME that P. KorRTHALS aban- 

doned botany. KorTHALS told ZOLLINGER at the time the first was working out his most important, 

meticulous observations, that botany was an inferior branch of science as compared with 

philosophical and etymological studies, which he found more interesting and scholarly. 

9) — According to WEIGEL’s catalogue (B: WEIGEL, 1863), BLUME had a very large library, the total 

number of entries being 2123, largely concerning botany (1527 entries). It is peculiar that BLUME’s 

works are only represented by 9 items. None of his publications on useful and medicinal plants 

were represented. 
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10) — As a matter of fact, the majority of biologists, physicians, and explorers in the early part 

of last century concerned with the biology of the Indies were scientists with the German nationali- 

ty or of German descent, e.g., ARCKENHAUSEN, BLUME, BURGER, J.B. FIscHER, HASSKARL, 

JUNGHUHN, KUHL, MACKLoT, SAL. MULLER, REINWARDT, VON ROSENBERG, SCHLEGEL, 

SCHWANER, VON SIEBOLD, ZIPPELIUS. Also in South American and African botanical pioneer ex- 

ploration Germans played a prominent role in the former century. 

11) — As to his health, BLUME withstood illnesses obviously rather well, probably because he ap- 

plied his own devices, drinking boiled water, etc. He was reported to suffer of fever during his 

trip to Rembang (see A: 1828). In 1826 (Java) BLUME complained of illness. In Holland he was 

rather seriously ill about 1829. Early 1850 he suffered of laryngitis. 

12) — H.-C. Grier c.s. (C: 1977) in their biography of J.C.P. ARCKENHAUSEN reproduced a letter 

(in the ‘Rijksarchief’, The Hague) from BLUME to the Minister of the Interior at The Hague (d.d. 

27 Dec. 1832), in which he pleads for the second time for a permanent position of ARCKENHAUSEN. 

BLUME mentioned that he had 1500 drawings, mostly from Latour, made in Java. These drawings 

were sketches which should be made ready for reproduction in Flora Javae and often needed to 

be supplemented by details (from herbarium material). ARCKENHAUSEN could manage to prepare 

7 or 8 drawings monthly. As the publication of Flora Javae at Brussels needed monthly 12 draw- 

ings for the two instalments, BLUME had attracted a certain Mr. VIVIEN as draughtsman (in 1827) 

and Mr. Srxtus (in 1828) for keeping pace. VIVIEN disappeared in 1829 and he was replaced by 

ARCKENHAUSEN. The Minister was of the opinion that ARCKENHAUSEN should be paid from the 

Flora Javae project funds. The latter worked for BLuMe at least until 1832, possibly longer. After 

repatriation to Germany ARCKENHAUSEN remained draughtsman in Goslar, drawing all kinds of 

plants and animals, mostly for Krebs, Naturgeschichte. After ARCKENHAUSEN’S death (1855) his 

estate was sold in 1862, among which 134 plates of Flora Javae. In the library of the Natur- 

wissenschaftliche Verein, in volume 19 (portfolio), 190 plates of BLUME’s work are preserved, of 

which some unfinished sketches. Whether they are originals or printed copies, and whether there 

are unpublished drawings among them, has still to be examined. Plates by ARCKENHAUSEN are 

reproduced too in Rumphia, volumes 1—3. 

In Java J.TH. Brk was another artist, originally in the service of REINWARDT, who drew for 

BLUME. 

13) — Why the polemic papers between BLUME and JUNGHUHN, DE VRIESE, and others (see B) 

started as late as 1850 is unclear, because BLUME had already in 1844 (see A) reduced Lycopodium 

arboreum — the subject of controversy. BLUME’s denigrating words accompanying the reduction 

were published by him in Rumphia (3: 219, 221) and these gave offence to JUNGHUHN and DE 

VRIESE. STAFLEU & COWAN (Taxonomic literature, ed. 2, vol. 1, 1976) gave 1847 as date for this 

part of Rumphia, but it might be that 1849 fits better (as mentioned by LORENTZ, cf. Flora Male- 

siana I, 4: clxxii, and also accepted by DE WIT). 

14) — Why Biume did not defend himself more openly and publicly is not clear. It is of course 

a fact that one cannot well oppose rumours without published evidence. He was clearly not a very 

militant personality. BLUME took action only twice: first, when he revealed the transfer of the 

Rijksherbarium from Brussels and gave honour to FISCHER (A: 1831); and second, in defending 

himself against JUNGHUHN (A: 1850). For the rest he satisfied himself by writing explanatory let- 

ters. Though convinced of his view on the cause of cholera, he did not officially oppose MULDER 

in public. In all these matters I am inclined to believe BLuME felt it below his dignity to expose 

himself. 
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Appendix E — Eponymy 

Blumia C.G.D. NEEs 1823, nom. rejic. (= Magnolia L.). 

Blumia K.P.J. SPRENGEL 1826 (= Saurauia WILLD.). 

Blumea H.G.L. REICHB. 1828 (= Neesia BLUME). 

Blumea A.P. DC. 1833. 

Blumeodendron Kurz 1873. 

Blumella VAN TIEGHEM 1895 (= Elytranthe BLUME + Macrosolen BLUME). 

Blumeopsis GAGNEP. 1920. 

The journal Blumea, official botanical journal of the Rijksherbarium; vol. 1, 1934—hodie. 

Epithets for species, blumei, blumii, etc., are too numerous to enumerate here. 

1829 

1851 

1822: 

1825 

No27< 

1827 

1829 

1833: 

1845: 

1851 

1853 

1855: 

1855 

1856 

Appendix F — Honorary distinctions and memberships 

(31 March): Ridder (Knight) in de Orde van de Nederlandse Leeuw; the Netherlands. 

: Légion d’Honneur; France. 

1851: 

1853: 

1853: 

Preussische Rothe Adler-Ordens, 3. Klasse; Prussia. 

Knight Cross of the Albrechts Order of Sachsen; Saxony. 

Large golden medal for merits from the King of Belgium. 

Council member Bataviaasch Genootschap van Kunsten en Wetenschappen, Batavia; Neth- 

erlands Indies. 

(6 Febr.): Corresponding member of the Maatschappij van Landbouw en Kruidkunde; the 

Netherlands. 

Member of the Koninklijk Instituut van Wetenschappen, Letterkunde en Schoone Kunsten 

(the later Netherlands Royal Academy); the Netherlands. 

(29 June): Member of the Provinciaals Utrechtsch Genootschap voor Kunsten en 

Wetenschappen, Utrecht; the Netherlands. 

(7 Jan.): Member of the Konigliche Botanische Gesellschaft zu Regensburg; Bavaria, Ger- 

many. 

Member of the Hollandsche Maatschappij van Wetenschappen, Haarlem; the Netherlands. 

Doctor honoris causa and Matheseos magister of Leiden University; the Netherlands. 

(7 April): Foreign corresponding member of the Institut de France, Paris; France. 

(May): Ordinary member of the Kaiserliche Akademie ftir Naturkunde, Moscow; Russia. 

Honorary member of the ‘Maatschappij ter Bevordering der Geneeskunde’, Baden; Ger- 

many. 

(31 March): Member of the Koninklijke Akademie van Wetenschappen, Amsterdam; the 

Netherlands. 

(10 Oct.): Member of the Royal Academy of Sciences, Stockholm; Sweden. 

Member of: 

Caesarea Leopoldino-Carolina Academia Naturae Curiosorum, Bonn; Germany. Cognomen: 

Rumphius secundus. 

Linnean Society of London; England. 

Societas Caesarea Naturae Curiosorum Mosquensis, Moscow; Russia. 

Societas Medico-Botanica Londinensis, London; England. 

Natuurkundige Vereeniging van Nederlandsch-Indié, Batavia; Netherlands Indies. 
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ABBREVIATIONS AND SIGNS 

acc. = according 
Ak. Bis. = Aklan Bisaya (Philip. language) 
Alf. Cel. = Alfurese Celebes (language) 
alt. = altitude 
Anat. = Anatomy 
Ap. =Apayao (Philip. language) 
app. = appendix, appendices 
appr. = approximate 
Apr. = April 
Arch. = Archipelago 
atl. = atlas 
auct. div. = auctores diversi; various authors 
auct(t). mal. = auctores malayenses; authors dealing 

with Malesian flora 
auct(t). plur. = auctores plures; several authors 
Aug. = August 
Bag. = Bagobo (Philip. language) 
basionym = original name of the type specimen; its 

epithet remains permanently attached to the taxon 
which is typified by it provided it is of the same 
rank. 

Bg. = Buginese (language) 
Bik. = Bikol (Philip. language) 
Bil. = Bila-an (Philip. language) 
Bill. = Billiton 
Bis. = Bisaya (Philip. language) 
Bon. = Bontok (Philip. language) 
Born. = Borneo 
Bt = Bukit; mountain 
Bug. = Buginese (language) 
Buk. = Bukidnon (Philip. language) 
c. =circiter; about 
C. Bis. = Cebu Bisaya (Philip. language) 
cf. =confer; compare 
Chab. = Chabecano (Philip. language) 
citations = see references 
cm = centimetre 
c.n. =see comb. nov. 
comb. nov. =combinatio nova; new combination 
CS = cross-section or transversal section of an organ 
c.S. =cum suis; with collaboration 
cum fig. =including the figure 
cur. =curante; edited by 
D (after a vernacular name) = Dutch 
Daj. = Dyak (language) 
d.b.h. = diameter at breast height 
D.E.I.= Dutch East Indies 
descr. added behind a reference=means that this 

contains a valid description 
diam. = diameter 
Distr. (as an item) = Distribution 
Distr. (with a geographical name) = District 
ditto=the same, see do 
Div. = Division, or Divide 
div. = diversus (masc.); various 
do = ditto (Ital.); the same 
Dum. = Dumagat (Philip. language) 
dupl. = duplicate 
E=east (after degrees: eastern longitude) 
E (after a vernacular name) = English 
Ecol. = Ecology 
ed. =edited; edition; editor 
e.g.=exempli gratia; for example 
elab. =elaboravit; revised 
em(end). =emendavit; emended 
em(erg). ed. = emergency edition 
Engl. = English 
etc., &c. =et cetera; and (the) other things 

ex auctt. =ex auctores; according to authors 
excl. = exclusus (masc.); excluding, exclusive of 
ex descr. =known to the author only from the de- 

scription 
f. (before a plant name) = forma; form 
f. (after a personal name) = filius; the son 
f. (in citations) = figure 
fam. = family 
Feb(r). = February 
fide = according to 
fig. = figure 
fl. =flore, floret (floruit); (with) flower, flowering 
For. Serv. = Forest Service 
fr. =fructu, fructescit; (with) fruit, fruiting 
Fr. (after a vernacular name) = French 
G. = Gunung (Malay); mountain 
Gad. = Gaddang (Philip. language) 
gen. = genus; genus 
genus delendum = genus to be rejected 
Germ. = German 
geront. =Old World 
haud = not, not at all 
holotype=the specimen on which the original de- 

scription was actually based or so designated by 
the original author 

homonym =a name which duplicates the name of an 
earlier described taxon (of the same rank) but 
which is based on a different type species or type 
specimen; all later homonyms are nomenclaturally 
illegitimate, unless conserved 

I. =Island 
ib(id). =ibidem; the same, in the same place 
Ibn. = Ibanag (Philip. language) 
ic. =icon, icones; plate, plates 
ic. inedit.=icon ineditum, icones inedita; inedited 

plate(s) 
id. =idem; the same 
i.e. =id est; that is 
If. =Ifugao (Philip. language) 
Ig. =Igorot (Philip. language) 
Ilg. = Ilongot (Philip. language) 
Ilk. = Iloko (Philip. language) 
in adnot. =in adnotatione; in note, in annotation 
incl. =inclusus (masc.); including, inclusive(ly) 
indet. = indetermined 
Indr. = Indragiri (in Central Sumatra) 
inedit. = ineditus (masc.); inedited 
in herb. =in herbario; in the herbarium 
in litt. =in litteris; communicated by letter 
in sched. =in schedula; on a herbarium sheet 
in sicc. =in sicco; in a dried state 
in syn. =in synonymis; in synonymy 
Is. = Islands 
Is. (after a vernacular name)=Isinai (Philip. lan- 

guage) 
Ism. = Isamal (Philip. language) 
isotype=a duplicate of the holotype; in arboreous 

plants isotypes have often been collected from a 
single tree, shrub, or liana from which the holo- 
type was also derived 

Iv. =Ivatan (Philip. language) 
J(av). = Javanese (language) 
Jan. = January 
Jr = Junior 
Klg. = Kalinga (Philip. language) 
Kul. = Kulaman (Philip. language) 
Kuy. = Kuyonon (Philip. language) 
Lamp. =Lampong Districts (in S. Sumatra) 
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Lan. = Lanao (Philip. language) 
lang. = language 
l.c. =loco citato; compare reference 
lectotype =the specimen selected a posteriori from 

the authentic elements on which the taxon was 
based when no holotype was designated or when 
the holotype is lost 

livr. =livraison, part 
likcex= ex (pura) 
LS =longitudinal or lengthwise section of an organ 
m= metre 
M = Malay (language) 
Mag. = Magindanao (Philip. language) 
Mak. = Makassar, Macassar (in SW. Celebes) 
Mal. = Malay(an) 
Mal. Pen. = Malay Peninsula 
Mand. = Mandaya (Philip. language) 
Mang. = Mangydan (Philip. language) 
Mar. = March 
Mbo= Manobo (Philip. language) 
Md. = Madurese (language) 
Minangk. = Minangkabau (a Sumatran language) 
min. part. =pro minore parte; for the smaller part 
mm = milimetre 
Mng. = Mangguangan (Philip. language) 
Morph. = Morphology 
ms(c), MS(S) = manuscript(s) 

Mt(s) = Mount(ains) 
n. =numero; number 
N= North (after degrees: northern latitude); or New 

(e.g. in N. Guinea) 
NE. = northeast 
nec =not 
neerl. = Netherlands, Netherlands edition 
Neg. = Negrito (Philip. language) 
N.E.1. =Netherlands East Indies 
neotype=the specimen designated to serve as no- 

menclatural type when no authentic specimens 
have existed or when they have been lost; a neotype 
retains its status as the new type as long as no auth- 
entic elements are recovered and as long as it can 
be shown to be satisfactory in accordance with the 
original description or figure of the taxon 

N.G.= New Guinea 
N.I. = Netherlands Indies 
no = numero; number 
nom. =nomen; name (only) =nomen nudum 
nom. al.=nomen aliorum; name used by other 

authors 
nom. alt(ern).=nomen _ alternativum; alternative 

name 
nom. cons(erv).=nomen conservandum, nomina 

conservanda; generic name(s) conserved by the In- 
ternational Rules of Botanical Nomenclature 

nom. fam. cons.=nomen familiarum conservan- 
dum; conserved family name 

nom. gen. cons. =see nomen conservandum 
nom. gen. cons. prop. =nomen genericum conser- 

vandum propositum; generic name proposed for 
conservation 

nom.  illeg(it). =nomen 
name 

nom. leg(it). =nomen legitimum; legitimate name 
nom. nov. =nomen novum; new name 
nom. nud. = nomen nudum; name published without 

description and without reference to previous pub- 
lications 

illegitimum; illegitimate 
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nom. rej(ic.) = nomen rejiciendum; name rejected by 
the International Rules of Botanical Nomenclature 

nom. seminudum=a name which is provided with 
some unessential notes or details which cannot be 
considered to represent a sufficient description 
which is, according to the International Rules of 
Botanical Nomenclature, compulsory for valid 
publication of the name of a taxon 

nom. subnudum = nomen seminudum 
nom. superfl. =a name superfluous when it was pub- 

lished; in most cases it is a name based on the same 
type as an other earlier specific name 

non followed by author’s name and year, not placed 
in parentheses, and put at the end of a citation = 
means that this author has published the same 
name mentioned in the citation independently. 
These names (combinations) are therefore homo- 
nyms. 
Compare 56b line 5—4 from bottom. The same can 
happen with generic names. 

(non followed by abbreviation of author’s name) be- 
fore a reference (citation) headed by an other 
author’s name = means that the second author has 
misinterpreted the taxon of the first author. 
Compare p. 419a under species 47 the synonym H. 
celebica. DIELS misapplied the name H. celebica as 
earlier described by BurcK. 

non al. =non aliorum; not of other authors 
non vidi=not seen by the author 
nov. =nova (femin.); new (species, variety, efc.) 
Nov. = November 
n.s. =new series 
n. Sp. =nova species; new species 
n. (sp.) prov.=nomen (specificum) provisorium; 

provisional new (specific) name 
n.v. =non vidi; not seen 
NW. = northwest 
Oct. = October 
op.cit. = opere citato; in the work cited 
Pp. = pagina; page 
P.=Pulau, Pulu (in Malay); Island 
Pal(emb.) = Palembang 
Pamp. = Pampangan (Philip. language) 
Pang. = Pangasinan (Philip. language) 
paratype =a specimen cited with the original descrip- 

tion other than the holotype 
part. alt. =for the other part 
P. Bis. = Panay Bisdya (Philip. language) 
P.I. = Philippine Islands 
pl. = plate 
plurim. = plurimus; most 
p.p. =pro parte; partly 
pr. max. p. = pro maxima parte; for the greater part 
pro=as far as is concerned 
prob. = probabiliter; probably 
prop. = propositus; proposed 
Prov. = Province 
pr.p.=pro parte; partly 
pt =part 
quae est =which is 
quoad basionym, syn., specimina, efc. = as far as the 

basionym, synonym(s), specimen(s), efc. are con- 
cerned 

references = see for abbreviations the list in vol. 5, 
pp. cxlv—clxv 

Res. = Residency or Reserve 
resp. = respective(ly) 



Abbreviations and signs 

S=south (after degrees: southern latitude) 
S (after a vernacular name) = Sundanese (language) 
Sbl. =Sambali (Philip. language) 
SE. = southeast 
sec. =secus; according to 
sect. =sectio; section 
sens. ampl. (ampliss.)=sensu amplo (amplissimo); 

in a wider sense, in the widest sense 
sens. lat. =sensu lato; in a wide sense 
sens. str. (strictiss.) =sensu stricto (strictissimo); in 

the narrow sense, in the narrowest sense 
Sept. = September 
seq., Seqq. =sequens, sequentia; the following 
Ser. —senles 
s.1. =sensu lato; in a wide sense 
S.-L. Bis. =Samar-Leyte Bisaya (Philip. language) 
Sml. = Samal (Philip. language) 
§.n. =sine numero; (specimen) without the collec- 

tor’s number 
Sp. = Spanish (language) 
sp(ec). = species; species 
specim. = specimen(s) 
sphalm. = sphalmate; by error, erroneous 
Spp. = species; species (plural) 
Sr = Senior 
SSA ISCENSEIIS SUT: 
ssp. = subspecies; subspecies 
s.str. =see sens. str. 
stat. nov. =status nova; proposed in a new rank 
Sub. =Subanum (Philip. language) 
subg(en). = subgenus; subgenus 
subsect. = subsectio; subsection 
subsp. = subspecies; subspecies 
Sul. = Sulu (Philip. language) 
Sum. E.C.=Sumatra East Coast 
Sum. W.C.=Sumatra West Coast 
Suppl. = Supplement 
SW. = southwest 
syn. =synonymum; synonym 
synonyms =the names of taxa which have been re- 

ferred to an earlier described taxon of the same 
rank and with which they have been united on 
taxonomical grounds or which are bound together 
nomenclaturally 

syntypes = the specimens used by the original author 
when no holotype was designed or more specimens 
were simultaneously designated as type 

t. = tabula; plate 
Tag. = Tagalog (Philip. language) 
Tagb. = Tagbanua (Philip. language) 
Tagk. = Tagaka-olo (Philip. language) 
Tapan. = Tapanuli (in NW. Sumatra) 

taxon = each entity throughout the hierarchic ranks 
of the plant kingdom which can be described and 
discriminated from other taxa of the same rank 

Taxon. = Taxonomy 
Tg =Tandjung (Malay); cape 
Ting. = Tinggian (Philip. language) 
Tir. = Tirurai (Philip. language) 
transl. = translated 
type = each taxon above the rank of a species is typi- 

fied by a type belonging to a lower rank, for in- 
stance a family by a genus, a genus in its turn by 
a species; a species or infraspecific taxon is typified 
by a specimen. The name of a taxon is nomenclatu- 
rally permanently attached to its type; from this it 
cannot be inferred that the type always represents 
botanically the most typical or average structure 
found in the circumscription of the taxon. 

type specimen=the specimen or other element to 
which the name of a species or infraspecific taxon 
is (nomenclaturally) permanently attached; botan- 
ically a type specimen is a random specimen on 
which the name was based by description. There- 
fore, it does not need to represent the average or 
most typical representative of a population. See 
holotype, isotype, lectotype, syntype, paratype, 
and neotype 

typ. excl. =typo excluso; type excluded 
typ. incl. = typo incluso; type included 
typus = see type and type specimen 
var. = varietas; variety 
var. nov. = varietas nova; new variety 
Vern. = Vernacular 
vide = see 
viz. = videlicet; namely 
vol. = volume 
W = west (after degrees: western longitude) 
Yak. = Yakan (Philip. language) 
+ =about 
&=and 
@ = diameter 
3 =male (flower, efc.) 
Q =female (flower, etc.) 
$, 9 =bisexual (flower) 
(S) (2) =dioecious with unisexual flowers 
($2) = monoecious with unisexual flowers 
(3 %)=polygamous 
(2%) = polygamous 
c} = many 
> =more than (in size, number, efc.) 
< =less than (size, number, efc.) 
x 2/5 =2/5 of natural size 
x montana = means that the epithet montana is that 
of a hybrid 
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OLACACEAE (H. Sleumer, Leyden) 

Trees or erect, rarely scandent shrubs, sometimes hemi-, rarely autoparasitic. 

Leaves spirally arranged, rarely distichous, simple, entire, often with parch- 

ment-like and/or finely tuberculate surfaces, mostly penni-, rarely pli-nerved, 

petioled, exstipulate, not rarely of a greyish-yellowish-olivaceous colour and 

dull, especially in the dry state. Inflorescences axillary, rarely on old wood, 

short racemes and panicles, or elongate spikes, often fascicles or glomerules, 

these rarely reduced to a solitary flower. Flowers generally bisexual, rarely uni- 

sexual (monoecious or andro-dioecious), generally actinomorphic, cyclic, 3—7- 

merous, rarely heterostylous. Ca/yx small in anthesis, often very shortly 3—7- 

lobed, -dentate, or -crenulate, the cup-like base free or adnate to the disk and/or 

ovary to various degrees, afterwards sometimes accrescent, and then either free 

from or connate with the fruit. Petals 3—7, free or connate below, valvate, ca- 

ducous. Disk sometimes present, consisting of free glands, or cup-like, rarely 

accrescent and then covering the fruit almost to the apex. Stamens | —3-seriate, 

hypogynous, 4—15 in number, epipetalous, or partly also episepalous, rarely in 

part staminodial; anthers basi- or medifixed, with 2 thecae, or rarely with | the- 

ca, dehiscing lengthwise. Ovary mostly superior, rarely semi-inferior when im- 

mersed in the disk, or inferior when connate with the cup-like flower-axis 

(Schoepfia), either 1-locular with 2—3 (—5, —7) ovules pendent from the apex 

of a central free placenta (sometimes projecting into the stylar canal), or 3—5 

(—7)-locular in the lower part only (rarely completely so), a single ovule hanging 

then from the inner angle into each of the cells; ovules generally anatropous, 

uni-, bi-, or ategmic; style, if any, conical, columnar or filiform, with a small, 

sometimes 3—5-partite or -lobed, subsessile stigma. Fruit a drupe with a thin 

and often fleshy, sometimes dehiscent or caducous exocarp, and a crustaceous 

to woody endocarp, or concrescent with the cup-shaped floral axis, or with an 

accrescent calyx or disk which then forms an external fleshy layer. Seed 1; testa 

(if any) thin; endosperm abundant, starchy and/or oily, bearing the embryo at 

its apex; cotyledons 2, 3, or 4. 

Distribution. A pantropical family with about 27 genera and approximately 170 spp., pre- 

dominantly in the tropics, a few in the subtropics. 

In Malesia 9 genera with a total of 14 spp. Of these only Ochanostachys is strictly limited to 

Malesia. Erythropalum, Harmandia and Scorodocarpus are Indo-Malesian. Some have a wider 

Old World range, viz. Anacolosa (1 sp. in Central Africa, 2 spp. in Madagascar and 3 spp. in the 

Pacific), Olax (also in Africa, Australia, and the Pacific), and Strombosia (also in Africa). 

Schoepfia is Indo-Malesian, with c. 20 spp. also in tropical America. Ximenia is pantropical. The 

genus Malania (limited to SW. China) is closely related to Scorodocarpus. 

The Malesian representatives thus show a distinct alliance with those of SE. Asia, and a less 

marked one with Australia and the Pacific (Anacolosa, Olax, Ximenia). Alliances are strong with 

Africa in the genera Anacolosa, Olax, and Strombosia. 

Ecology. Most Malesian Olacaceae occur in primary and secondary lowland (also littoral) 

rain-forest. Olax and Ximenia are found mainly in drier vegetation types as teak forest, brush- 

wood or beach vegetation. Ximenia sheds its leaves in the dry season. 

The size of Malesian Olacaceae is mostly moderate to small, and the majority belongs to the 

forest substage; they never become dominant. 

(1) 
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Parasitism. Several Olacaceae are known for their non host-specific parasitism, as is a common 

feature in Santalaceae and Loranthaceae. Root haustoria have been found in Olax and Ximenia 

in Asia, and also in Ptychopetalum and Schoepfia, both in America. The extent to which this 

parasitism occurs in these and possibly in other genera is not known. For Malesia proper no data 

on parasitism have been published but it can be expected for Olax scandens, Ximenia americana, 

and maybe for Schoepfia fragrans. Cf. BARBER, Studies in root-parasitism. The haustoria of Olax 

scandens. Mem. Dept. Agr. India, Bot. ser. 2 (4) (1907) 1—47; Kuut, The biology of parasitic 

flowering plants (1969) 65. 

Dispersal. Little is known of the seed dispersal of Olacaceae; their fruits with fleshy pericarp 

and a big seed point to a possible dispersal by animals, mainly monkeys and birds eating the fruits. 

Fruits of the coastal Ximenia are able to float for some time in seawater (RIDLEY, Disp., 1930, 

195, 265, 346). 

Morphology. The family has an interesting morphology in that, though small in size, it ex- 

hibits pro ratio a great pluriformity in important features as compared with many other families. 

The habit may be erect or scandent, plants may be armed with spines or thorns (Ximenia, Olax) 

or unarmed; in Erythropalum axillary tendrils occur (fig. 8), even rarely bifid. Of several genera 

it has been proved that they are hemiparasitic. 

Also in the flowers variability occurs in merousness, and stamens, which are usually epipeta- 

lous, may also occur partly episepalous, rarely in part staminodial; stamens may be up to 

3-seriate. 

The ovary is superior, but may become through various ways of concrescence with disk and/or 

receptacle inferior or lead to an inferior fruit. 

In Erythropalum flowers are bisexual or andro-dioecious, in Ximenia flowers are bisexual or 

rarely functionally unisexual, in Olax scandens and Schoepfia flowers are often heterostylous, in 

Harmandia flowers are monoecious, in many others they are normally bisexual. 

The ovary is either one-celled with a central placenta or the lower part is more-celled with ovules 

pendent in these cells. Ovules may be bitegmic, unitegmic or even ategmic. 

Phytochemically there is also variability: in Ochanostachys and Harmandia tissues contain cells 

with milky juice, Scorodocarpus reeks of garlic, while Erythropalum has also a bad smell. 

Leaf and wood anatomy and pollen morphology are also very diverse; see below. 

This pluriformity is striking, because the family must be of ancient date, as can be derived from 

the fact that it does not only range over the tropics of all continents but even three genera are trans- 

Atlantic and one trans-Pacific. 

Galls. Cf. DOCTERS VAN LEEUWEN, Zoocecid. Neth. Ind. (1926) 175 (galls of Anacolosa frutes- 

cens). 

Embryology. Cf. AGARWAL, Phytomorphology 11 (1961) 269—272 (Strombosia); ibid. 13 

(1963) 185—196 (Olax). 

Phytochemistry. There is a more or less general tendency in Olacaceae to deposit oxalate 

of lime in various parts, and silicic acid in leaves (not in wood). Seeds tend to be rich in oil. Trigly- 

cerides with C-18 acetylenic acids such as santalbic (ximenyncic), isanic and isanolic acid occur 

amply in seed oils (e.g. Ximenia americana), but are also present in roots, stems and leaves (Xime- 

nia americana, Olax stricta), linking Olacaceae biochemically with Santalaceae and Opiliaceae. 

The lack of knowledge about polyphenolic compounds in Olacaceae is astonishing. Tannins, 

probably of mixed origin (mainly flavonoid type, but sometimes accompanied by galloy! tannins) 

are abundantly present in the bark, roots or leaves of Ximenia americana, Anacolosa spp., Olax 

spp., and others. 

Prunasin-like (i.e. yielding HCN and benzaldehyde) cyanogenic glycosides are present in dif- 

ferent parts of Ximenia spp. and Olax spp. Saponins seem to occur rather widely in Olacaceae. 

Olacaceous sapogenins appear to be mainly triterpenoids; this character is shared with, among 

others, Opiliaceae and Santalaceae. 

Alcaloids are possibly present in some species of the palaeotropic genera Anacolosa, Olax, and 

Strombosia. 
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Literature. R. HEGNAUER, Chemotaxonomie der Pflanzen 5 (1969) 227; in Sleumer, Olacaceae, 

Flora Neotropica, in press. — R. HEGNAUER. 

Vegetative anatomy. For general accounts see SOLEREDER (1899, 1908), METCALFE & 

CHALK (1950), REED (1955) and Baas et al. (1982, with full references to older literature). Leaf 

and wood anatomy of the Olacaceae are very diverse, but still support the concept of a natural 

family. Stomatal type, secretory cavities, laticifers, silicified cells, nodal, petiole and midrib vas- 

culature, idioblastic sclereids, type of vessel perforations, parenchyma distribution, ray type, and 

fibre pitting all show distinct character states enabling a reconstruction of phylogenetic trends and 

relationship patterns within the family (see BAAs ef a/., 1982; REED, 1955). Most Malesian genera 

have their closest relatives in Africa and/or the New World. Ochanostachys is anatomically more 

or less identical to Coula (Africa) and Minquartia (South America) and has both secretory cavities 

and laticifers. Harmandia strongly resembles Aptandra from Africa and South America and 

shares the occurrence of infrequent (reduced?) laticifers in the mesophyll. Anacolosa has its clos- 

est relative in the neotropical genus Cathedra. Olax, Schoepfia, and Ximenia belong to a larger, 

anatomically fairly homogeneous group including African and neotropical representatives. This 

group also shares many characters with Anacolosa and Cathedra on the one hand, and with San- 

talaceae and Loranthaceae on the other. Strombosia belongs to a well defined anatomical assem- 

blage including Strombosiopsis and Diogoa from Africa and Tetrastylidium from South America. 

This group is unrelated to Anacolosa, with which it has been placed in the same tribe A nacoloseae 

in the past. Scorodocarpus shows remote affinities to Strombosia, but is closer anatomically to 

the neotropical Brachynema. Erythropalum remains anatomically fairly isolated within the fami- 

ly, but differences are insufficient to advocate a separate family. The geographical distribution 

of the anatomical units (largely coinciding with the traditionally recognized tribes, with the ex- 

ception of the Anacoloseae) is suggestive of considerable age and conservatism of the anatomical 

character complexes. For a key to the genera based on leaf anatomy, see Baas et al. (1982). A 

detailed wood anatomical survey of the family is in preparation (L. VAN DEN OEVER, Blumea). 

Literature: BAAS, VAN OOSTERHOUD & SCHOLTES, Allertonia 3 (1982) 155—210; METCALFE & 

CHALK, Anatomy of the Dicotyledons I, Oxford (1950); REED, Mem. Soc. Brot. 10 (1955) 29—79; 

SOLEREDER, Systematische Anatomie der Dicotyledonen & Erganzungsband, Stuttgart (1899 & 

1908). — P. Baas. 

Pollen morphology. General description. Olacaceae exhibit a variable pollen morphology. 

In Olax and Ptychopetalum both intra- and interspecific, geographically based variation occurs. 

In general Olacaceous pollen grains are single; size varies between 11 um (Heisteria micrantha) 

and 48 um (Olax benthamiana) and shape is basically subequiaxe, ranging from oblate to perob- 

late in Anacolosa and Olax to subprolate in Diogoa and Tetrastylidium. Mostly grains are 

isopolar, but subisopolar and heteropolar types occur also. This heteropolarity may be expressed 

in sculpturing (Coula p.p., Ochanostachys), in apertures (Heisteria p.p., Strombosia p.p.), or in 

shape and apertures (Aptandra, Harmandia, Ongokea, Schoepfia). In Coula, Heisteria and 

Strombosia both isopolar and heteropolar types occur. 

According to apertures, Olacaceae can be divided into four main groups, A, tricolpate with an 

endoaperture which is not wider than the colpus or tricolporate with a rectangular or slightly ellip- 

tical endoaperture at the equator, B, 3- (4-, 5-) stephanoporate and C, 6-diploporate. In Schoepfia 

syncolpate ectoapertures are found at the proximal pole. The apertures are generally closed by 

a granular-verrucate membrane. 

The sculpture of the tectum varies between psilate (Erythropalum, Minquartia, Schoepfia), per- 

forate (Scorodocarpus), reticulate (Diogoa, Strombosiopsis, Ximenia p.p.) and microechinulate 

(Curupira, Octoknema). The sculpture may be different between apo- and mesocolpia. Chauno- 

chiton has unique sculptured ridges. Infratectal structure is mostly granular but transitions to a 

columellate structure are frequent. In Anacolosa and Chaunochiton distinct but always irregular 

columellae are developed. 

The footlayer is generally present, visible in the mesocolpia in Chaunochiton. This layer is often 
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sculptured on the inner side of the apertural margin. The footlayer is especially thick when the 

endexine is missing (Coula, Minquartia, Ochanostachys, Schoepfia p.p., Ximenia). The endexine 

is mostly confined to the apertural areas, except in Anacolosa, Cathedra, Chaunochiton and Pha- 

nerodiscus in which the endexine is thick and continuous, and in Erythropalum, Heisteria, 

Schoepfia p.p., Scorodocarpus and Strombosia in which the endexine is very thin and continuous 

in the mesocolpia. 

The tricolpate isopolar pollen types of Group A, found in Coula, Curupira, Heisteria p.p., Ap- 

tandropsis and Minquartia, and the tricolporate pollen types of Group A, found in Diogoa, 

Strombosiopsis and Tetrastylidium are considered primitive. 

Porate types in Aptandra, Brachynema, Dulacia, Harmandia, Olax p.p., Ongokea and Ptycho- 

petalum p.p. as well as 6-diploporate grains characterizing Anacolosa, Cathedra, Phanerodiscus 

and Ptychopetalum p.p. are probably derived. 

The heteropolar-tetrahedral pollen grains of Schoepfia and the brevicolpate grains of Chauno- 

chiton with its ectexinal ridges seem morphologically isolated and may also represent derived 

types. 
Intergeneric relationships. Couleae and Heisterieae p.p. (Heisteria, Aptandropsis) are pollen 

morphologically related. The mutual affinities between Heisteria and Chaunochiton are weakly 

expressed in aperture characters and by the loss of the tectum in the intercolpium, and this last 

genus could be placed in a separate tribe of its own. 

Anacolosae fall into two quite distinct generic groups, I, Diogoa, Scorodocarpus, Strombosia, 

Strombosiopsis, Tetrastylidium and 11, Anacolosa, Cathedra and Phanerodiscus. Brachynema is 

isolated. 
Within Olaceae, the pollen of Ptychopetalum is very distinct from that of Olax and Dulacia. 

It is distinct also from that of Anacolosa. 

Pollen of Aptandreae (Aptandra, Harmandia and Ongokea) is uniform. 

The morphology of Schoepfieae offers no clue to its affinities, but the ultrastructure of the ex- 

ine draws them near to the Couleae. 

Relationship of family. Olacaceae pollen shows resemblance to Opiliaceous and Santalaceous 

pollen. Some similarity also exists between the pollen of the Olacaceae and Icacinaceae. 

Fossil occurrences. Pollen of the Anacolosa type is known from the Maestrichtian onwards, 

while Olax type pollen has been recorded from the lower Eocene. The pollen of Ximenia has been 

found in Quaternary sediment in East Africa. 

Literature: R. BONNEFILLE, D. LoBREAU-CALLEN & G. RIOLLET, J. Biogeogr. 9 (1982) 469—486; 

G. ErpTMAN, Pollen morphology and plant taxonomy, Angiosperms (1952) 295—297; S. FEUER, 

Pollen morphology and evolution in the Santalales s. str. Thesis Univ. Mass. (1977), Amer. J. 

Bot. 65 (1978) 759-763; D. LoBREAU-CALLEN, Adansonia sér. 2, 20 (1980) 29—89: Bot. Jahrb. 

103 (1982) 371—412; Bull. Lab. Géol. Geneéve (1983) in press; J. MULLER, Bot. Rev. 47 (1981) 84; 

C. REED, Mem. Soc. Brot. 10 (1955) 29-79. — D. LoBREAU-CALLEN. 

Chromosomes. Only in the allied Santalaceae species of a fair number of genera have been 

examined; this yielded 2n = 20, 24, 30, 38, 40, and 72. 

The two species of Olacaceae examined, one in Heisteria and one in Strombosia, yielded 2n = 

38 and 40 respectively. The one species examined in Opiliaceae, viz. of Opilia, showed 2n = 20. 

Although the evidence is small, it does support the affinity between the three families. 

Literature: AN.A. Feporov (ed.), Chromosome numbers of flowering plants. Leningrad 

(1969). 

Taxonomy. The family as a whole is characterized by a free basal central placenta from which 

a single ovule is pendent into each of the generally imperfect cells of the ovary, or in case of a 

1-celled ovary, several ovules from the apex of such a free placenta. The ovules are bitegmic, or 

more often unitegmic, or have — mainly in parasitic species — no integument at all. The ovary 

is hypogynous in principle, but may become semi-hypogynous or even epigynous by concrescence 

with the calyx, disk or flower-axis. The fruit is drupaceous, not rarely + included by the accres- 

cent calyx or disk. 
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Olacaceae are regarded by ENGLER (Syllabus, 1924) to represent the most primitive family of 

the Santalales with regard to the occurrence of hemiparasitism and the reduction in number of 

the integuments. ENGLER has divided the family in the first edition of ENGLER & PRANTL, Nat. 

Pfl. Fam. (III, 1, 1894; Nachtr. 1, 1897; Nachtr. 3, 1908) into 3 subfamilies with 6 tribes mainly 

on the base of the presence or absence of integuments and the position of the micropyle on the 

ovulum. These subdivisions have been maintained by the author in the second edition, 16b (1935). 

However, the characters used by ENGLER to distinguish subfamilies were based on too scanty ob- 

servations to prove the constancy needed for such high taxonomic rank as that of a subfamily. 

Characters may prove more variable than assumed; for example AGARWAL (Phytomorphology 

13, 1963, 185) found that in O/ax both unitegmic and ategmic species occur, which means that 

more observations in embryology are needed. 

The tribes distinguished by ENGLER are mainly based on the presence or absence of starch 

and/or fatty constituents in the endosperm, and on the amount of fusion between the stamens. 

These tribes are not well established as the mentioned chemical constituents are not fully known 

yet in all members of the genera concerned. At the moment a subdivision of O/acaceae into natural 

subfamilies and tribes is still open. 

Uses. Scorodocarpus borneensis provides a deep red timber (ku/im). The timber of other 

genera (Anacolosa, Strombosia) is less important, usually of small size, and only locally used. 

Ximenia americana has a hard yellowish wood similar to Sandal wood, and is used locally. Young 

leaves of Strombosia javanica are eaten. Edible fruits are known of Scorodocarpus borneensis and 

Ochanostachys amentacea. The kernel of Ximenia americana contains a strong purgative. 

Note. The most important paper on Malesian Olacaceae has been written by VALETON (Crit. 

Overzicht Olacineae; Inaug. Diss., Groningen, 1886). In a precursor I have given an account of 

the genera and species of Asia, Malesia and adjacent areas (Blumea 26, 1980, 145—168). All 

genera of this part of the world occur also in Malesia, with the exception of the monotypic genus 

Malania which is endemic in SW. China. 

KEY TO THE GENERA 

based on flowering material 

1. Leaves 3—5-plinerved, at base subpeltate. Climbing shrub; axillary tendrils often present 

6. Erythropalum 

1. Leaves penninerved (if + 3-plinerved a tree), never peltate. Tendrils absent. 

Pes tanniens,andstaminodes, Present: ..%. 04 Per Aeinncorcxtasaretaeretsenaer et onge were lee Ono ee tcna 1. Olax 

2. Stamens present; staminodes absent. 

3. Stamens fully fused into a tube. Flowers unisexual, plant monoecious .............. 2. Harmandia 

3. Stamens not fused (sometimes partly adnate to the petals). Flowers generally bisexual. 

4. Stamens 8 or 10, half of them epipetalous, the other half episepalous. Leaves usually mucronulate at 

apexes pinessand/Omthonnsrseneral lvapresentn eae eer eeee einer 3. Ximenia 

4. Stamens all epipetalous. Leaves not mucronulate at apex. Spines and/or thorns absent. 

Sa Hlowersintemuptedlyarnranged invelongateyspikesj reece ie aeretra er 4. Ochanostachys 

5. Flowers arranged in short racemes, panicles, or mostly in fascicles. 

GwStamens Sion] Osanrangedin' pairs) beforeieachi petals a= 455 see ke 5. Scorodocarpus 

6. Stamens 4—7, solitary before each petal. 

(i Petalsientinelyc tree: sie sass rience toy on oie Rie ser ore he acpnseak ech tee aera erans 7. Strombosia 

7. Petals fused in the lower half. 

8. Calyx cupular, + truncate to very shortly 6-dentate. Petals thick-fleshy. Anthers apically penicil- 

Late seqcthuca ah Bear tatsier hens oie: katate co ancy epawes Syed trent seg 1 Riel rome ean ne eae 8. Anacolosa 

8. Calyx indistinct, merely a rim with minute teeth. Flower supported by an epicalyx consisting of 3 

concrescent bracts. Petals thin. Anthers not penicillate at apex................. 9. Schoepfia 



6 FLORA MALESIANA [ser. I, vol. 10! 

KEY TO THE GENERA 

based on fruiting material 

1. Leaves 3—5-plinerved, often subpeltate. Climber, often with axillary tendrils. Fruit long-stipitate narrowed 

tosthesbase-skchicanpidehiscent.inside med= seed: blue) =e eee a ee eee erie 6. Erythropalum 

1. Leaves penninerved (if + triplinerved a tree). Fruit at most very short-stipitate, usually rounded or obtuse 

at base. Seed whitish. 

2. Calyx indistinct, merely with a rim. Fruit inferior, supported by a persistent epicalyx consisting of 3 con- 

CHESCENDIACIS Retna ae cen a eteee Sinie Sine eee ere: Pew at ale eiares ier elie a eae ae 9. Schoepfia 

2. Calyx distinct. No epicalyx. 

3. Calyx much enlarged in fruit. 

4. Enlarged calyx connate with the fruit only in its lower part, for the rest frill-like expanded, very large 

2. Harmandia 

4. Enlarged calyx enveloping the fruit for its entire or almost entire length................. 1. Olax 

7. Strombosia 

3. Calyx not accrescent in fruit. 

5. Disk much accrescent, adnate to and almost entirely covering the fruit (which bears the persistent calyx 

AIESMD ASE!) Rees crore oa atacn eee Nay oe SU Te Sv eae BIE Sess UE NE 8. Anacolosa 

5. Disk, if present, not accrescent. 

GRetiole<venyadistinetlysswollentdistallyiee).-.aoe nae seo on eee 5. Scorodocarpus 

6. Petiole slightly or not thickened distally. 
7. Leaves usually mucronulate at apex. Axillary spines and ramal thorns may be present 3. Ximenia 

7. Leaves not mucronulate at apex. Spines or thorns absent ................... 4. Ochanostachys 

KEY TO THE GENERA 

based on sterile material 

1. Leaves usually mucronulate at apex, deciduous in the dry season. Branchlets usually with axillary spines 

and/or brachyblastssendineg inithoms +424 56> 440s eee oe en eee ee eee eee 3. Ximenia 

1. Leaves not mucronulate at apex, persistent. Branchlets usually without, in 1. Olax pr. p. sometimes with 

ramal thorns. 

2. Climbing shrubs 

3. Leaves subpeltate, 3—S-plinerved. Branches often with spring-like lignescent tendrils 6. Erythropalum 

3. Leaves not subpeltate, exclusively pinninerved. Tendrils absent .................... 1. Olax pr. p. 

2. Erect shrubs or trees. 

4. Leaves markedly distichous. 

Sans DIESE OlMOnIsSsSOMmMetimes pPresenu mrt oie eee sci e e eies Bee eee eerie 1. Olax pr. p. 

See PINESTO Tat hOGUSTADSEM Ue ee ratis eee he tists cree be bisa Sloe ATO. CEE ae eee 2. Harmandia 

4. Leaves indistinctly or not distichous. 

GmEctiolelconspicuouslyathickenedidistallyess4.).).45 semi eis sea: eek oe eee 5. Scorodocarpus 

6. Petiole hardly or not thickened distally. 

7. Leaves usually showing scattered blackish points on both faces; nerves slightly impressed above 

4. Ochanostachys 

7. Leaves without such blackish points; nerves not properly impressed above. 

8. Leaves usually with numerous fine pellucid points visible against strong light..... 7. Strombosia 

8. Anacolosa 

Smpeavesmotmpelucid=punctatewan race eo vs... nc cit AEA oeehek: Theo cieke “Pkeiae eka oo eee 9. Schoepfia 

1. OLAX 

LINNE, Sp. PI. (1753) 34; ENGL. in E. & P. Nat. Pfl. Fam. 3, 1 (1889) 231; 

SLEUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 24; Blumea 26 (1980) 154. 

— Drebbelia Zo... Nat. Tijd. N. I. 14 (1857) 160; ENGL. in E. & P. Nat. Pfl. 

Fam., Nachtr. 2 (1900) 18. — Fig. 1. 
Trees, shrubs or subshrubs, sometimes climbing, occasionally armed with ra- 
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mal thorns. Leaves spiral, sometimes (sub)distichous, penninerved. Flowers in 

racemes, panicles or spikes, rarely solitary. Calyx cup-shaped, truncate or ob- 

scurely dentate, small in anthesis, much accrescent in fruit. Petals 3, entire, or 

all or in part bipartite and thus seemingly 6 (rarely 5), inserted on a conical disk, 

free or connate in pairs. Stamens 8 (Mal.), partly adnate to the petals below, 3 

of them fertile, and 5 staminodial (often bifid or bilobed, void of pollen); fila- 

ments flat; anthers oblong. Ovary superior, 1-celled, or 3-celled in the lower 

part only, with 3 anatropous uni- or ategmic ovules pending from the apex of 

a free central short placenta; style short or elongate; stigma capitellate, 3-lobed. 

Drupe oblongoid or ovoid to subglobular, included halfway or to almost the top 

by the accrescent firmly membranous calyx, though not strictly connate with it; 

pericarp parenchymatose; endocarp stony. Seed mostly 1; albumen copious, 

containing oily substances. 

Distr. About 40 (or less) spp. in the Old World tropics, subdivided by ENGLER into 4 African sections, 

and a fifth sect. Triandrae ENGL. which comprises both African spp. and all those found in Asia, Malesia 

(2 spp.), Australia, and the Pacific. 

Ecol. Most species occur in drier vegetation types; a few are climbers; root-parasitism seems to be fre- 

quent. 

Morphology. Cf. FAGERLIND, Beobachtungen Uber die Kletterorgane bei Olax; Svensk Bot. Tidskr. 34 

(1940) 26—34. 

KEY TO HE SPECIES 

1. Branchlets with a fine patent pubescence, usually armed with strong ramal thorns. Petals 7—9 mm, white, 

not or hardly changing colour in the dry state. Drupe c. 1.5 cm long ................ 1. O. scandens 

1. Branchlets more or less glabrous, unarmed. Petals 10—12 mm, becoming dark to blackish in the dry state. 

IDIMUOS I) APSA pel Vola eae rca As SPAT A RUE Sh coe Reo ONE MP PME iT Ora Lean, os 6 Boione 2. O. imbricata 

1. Olax scandens Roxs. P|. Corom. 2 (1798) 2, t. 102; 

Mia. Fl. Ind. Bat. 1, 1 (1856) 785; Mast. Fl. Br. Ind. 

1 (1875) 575; VALET. Crit. Overz. Olacin. (1886) 114; 

Ript. Trans. Linn. Soc. London II, 3 (1893) 286; 

Back. Fl. Bat. 1 (1907) 290; Voorl. (1908) 54; 

Schoolfl. Java (1911) 222; Rrpt. J. Str. Br. R. As. 

Soc. 59 (1911) 84; Koorp. Exk. Fl. Java 2 (1912) 172; 

Koorp.-ScHuM. Syst. Verz. 1 (1912) 2; BEUMEE, 

Flor.-anal. Onderz. Djatibosschen (1922) 113; Rip. 

Fl. Mal. Pen. 1 (1922) 421; Hreyne, Nutt. Pl. (1927) 

$92; Burk. Dict. (1935) 1578; Back. & BAKH. f. FI. 

Java 2 (1965) 64; SLEuM. Blumea 26 (1980) 157. — O. 

obtusa BL. Bijdr. (1825) 131; Mia. Fl. Ind. Bat. 1, 1 

(1856) 785. — Drebbelia subarborescens Zo... Nat. 

Tijd. N. I. 14 (1857) 160. — Fig. 1. 

Shrub with pendent branches, or generally scan- 

dent, 2—20 m; stem 1—15 cm g; bark rather smooth, 

grey; old branches with strong obtuse ramal straight 

or slightly curved thorns. Branchlets often horizon- 

tally spreading, patently puberulous or pubescent at 

younger parts, glabrescent below, striate-wrinkled 

longitudinally in dry specimens (not transversely 

ridged!). Leaves almost distichous, ovate-elliptic-ob- 

long, apex broadly attenuate to rounded, base slight- 

ly inequilateral, attenuate to obtuse, not rarely round- 

ed and plicate, thin-coriaceous, dark to yellowish 

green, somewhat shining and glabrous above, initial- 

ly short-pubescent at midrib beneath, glabrescent, 

2—8 (—9.5) by (0.3—) 0.8—3.5 cm; nerves 5—8 pairs, 

unequal-spreading, rather inconspicuous on both 

faces as are the reticulations; petiole short-pubes- 

cent, 5—7 (—10) mm. Racemes 1—3 per axil, simple 

or branched, obliquely ascending, many-flowered, 

densely short-hairy, bracteate at base, 0.5—3.5 cm; 

bracteoles distichous, obtuse, keeled, pubescent, c. 2 

mm, caducous; pedicels thickened at the very base, 

glabrous, 1—1.5 mm. Ca/yx cup-shaped, truncate, ci- 

liolate, 0.5—1 mm high, c. 1.5 mm g, much accres- 

cent in fruit. Petals 3, of which 2 (rarely all) are split 

about halfway, thus 5(—6) petals seemingly present, 

linear-oblong, apex acute and incurved, glabrous, 

white, scented, 7—9 by c. 1.5 mm. Stamens 3, in the 

long-styled form reaching to the base of the sinus of 

the petals, in the short-styled form reaching 2—2.5 

mm beyond it; filaments free for a short part; anthers 

oblong, c. 1.5 mm. Staminodes with very narrow 

void, deeply bifid cells. Ovary ovoid, glabrous; style 

either long (5—6 mm) or short (1.5—2.5 mm); stigma 
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Fig. 1. Olax scandens Roxs. In teak forest near Djombang, East Java (DE Voocp 893). 

obscurely 3-lobed. Drupe broadly ovoid to subglo- 

bose, covered for the lower 2/3 or more by the ac- 

crescent firmly membranous calyx, apiculate, orange 

to yellow (0.8—) 1.5 by (0.6—) 1 cm. 

Distr. Widely distributed from Ceylon and tropi- 

cal W. Himalayas through India, Burma, Indochina, 

Thailand; in Malesia: Malay Peninsula, Java incl. 

Kangean Is., Madura, Lesser Sunda Is. (Bali). 

Ecol. Mostly in dry deciduous forest or scrub, 

also in teak forest, not rarely on rocky ground, often 

close to the sea (beach forest, dunes), rarely in light 

rain-forest, up to c. 300 m. 

Vern. Ganpi, M (Antjol), wangon, J, wuru 

wuru, Md. 

2. Olax imbricata Roxs. [Hort. Beng. (1814) 5, nom. 

nud.| Fl. Ind. 1 (1820) 169; ed. Carey 1 (1832) 164; 

Decne, Nouv. Ann. Mus. Paris 3 (1834) 438; Herb. 

Timor. Descr. (1835) 110; Zoi. & Mor. Syst. Verz. 

(1846) 25; A. Gray, U.S. Expl. Exp. Bot. (1854) 305; 

Mia. Fl. Ind. Bat. 1, 1 (1856) 785; Mast. Fl. Br. In- 

dia | (1875) 575; F.-VitL. Nov. App. (1880) 45; V1- 

DAL, Sin. Atlas (1883) 20, t. 30, f. A; Phan. Cuming. 

Philip. (1885) 102; Rev. Pl. Vasc. Filip. (1886) 85; 

VALET. Crit. Overz. Olacin. (1886) 115; CERON, Cat. 

Manila (1892) 45; Kinc, J. As. Soc. Beng. 64, ii 

(1895) 99, p.p.; Hocur. Bull. Inst. Bot. Btzg 11 

(1904) 38; Merr. Govt. Lab. Publ. Philip. 27 (1905) 

32; Philip. J. Sc. 1 (1906) Suppl. 51; Back. FI. Bat. 

1 (1907) 292; Voorl. (1908) 54; Merr. Philip. J. Sc. 

3 (1908) Bot. 80; Back. Schoolfl. Java (1911) 222; 

MerR. Fl. Manila (1912) 185; Koorp. Exk. Fl. Java 

2 (1912) 171; MeRR. Sp. Blanc. (1918) 134; En. Born. 

(1921) 242; Rip. Fl. Mal. Pen. 1 (1922) 421; MErRR. 

En. Philip. 2 (1923) 116; SCHELLENB. Bot. Jahrb. 58 

(1923) 158; BaKH. Bull. Jard. Bot. Btzg III, 15 (1936) 

49: Back. & BAKH. f. Fl. Java 2 (1965) 64; SLEUM. 

Blumea 26 (1980) 156. — O. multiflora A. RICH. ex 
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BaiL_. Adansonia 3 (1862) 121. — Pseudaleia imbri- 

cata (RoxB.) HAssk. ex VALET. Crit. Overz. Olacin. 

(1886) 115, pr. syn. — Pseudaleia longistylis Hassk. 

ex VALET. /.c., pr. syn. — O. semiinfera VALET. l.c. 

116; Merr. En. Born. (1921) 242. — O. laxiflora 

Rip. Kew Bull. (1931) 34. — O. multiflora Rip. /.c. 

— O. rosea Rip. /.c..33; SINcLaArR, Gard. Bull. Sing. 

14 (1953) 31. 

Shrub, usually climbing; branchlets unarmed, stri- 

ate, somewhat pubescent initially, practically glab- 

rous, dark red-brown when dry; lenticels pale. 

Leaves ovate- to elliptic-oblong, apex subacuminate, 

acute or blunt, base cuneate or rounded, (sub)coria- 

ceous, shining above, glabrous on both faces, 4—15 

(—18) by 2—7.5 cm, nerves 6—9 pairs, rather irregu- 

larly curved-ascending, sometimes less in number 

and more steeply ascending, slightly raised beneath; 

petiole wrinkled, 5—10 mm. Racemes branched from 

the base, many-flowered, 1—3 (—5) cm; floral bracts 

ovate, concave, imbricate in 2 rows when young, 

caducous, 2—3 mm. Calyx very small. Petals 3, lin- 

ear-oblong, white or pinkish, 1O—12 mm. Stamens 3; 

staminodia 5 or 6, bifid. Drupe subglobular, rarely 

oblongoid or obovoid, almost completely covered by 

the thin accrescent orange calyx, 1.7—2.5 cm. Other- 

wise as in O. scandens. 

Distr. India, Ceylon, Burma, Andaman & Nico- 

bar Is., Thailand, S. China (Hainan); in Malesia: Su- 

matra, Malay Peninsula, Java incl. Madura, Borneo, 

Celebes (incl. Kabaena & Buton Is.), Philippines 

(incl. Sulu Arch.), Lesser Sunda Is. (Flores, Sumba- 

wa, Alor, Timor), Moluccas (Tanimbar & Kei Is.), 

New Guinea; also known from Formosa (Botel To- 

bago), Micronesia (Palau), and the Solomon Is. 

Ecol. In primary, also often in secondary forest, 

dry brushwood, on coral limestone, but also occa- 

sionally in mangrove or peat swamp, at low eleva- 

tions, rarely up to 900 m. 

Vern. Philippines: balagon, labnot, P. Bis., bi- 

ton, malabdgio, malabutong, Tag., ubet-ubet, \\k.; 

Lesser Sunda Is.: /eténg, Flores. 

Excluded 

Olax sumatrana Mia. Fl. Ind. Bat. Suppl. (1860) 

342 = Cansjera scandens Roxs. (Opiliaceae). 

2. HARMANDIA 

PIERRE ex BAILL. Bull. Soc. Linn. Paris 2 (1889) 770; Bait. Hist. Pl. 11 (1892) 

452; SLEUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 30; Blumea 26 (1980) 

153. — Fig. 2. 

Monoecious tree. Leaves distichous, penninerved, with infrequent laticifers. 

Racemes corymbiform, short. Ca/yx in anthesis small, patelliform, shortly 

4-dented, much accrescent afterwards to form a frill which includes the fruit be- 

low. Petals 4 in the o& , 6—8 in the 9 , connate to an urceolate tube for the lower 

3/4, free above in form of 4 lobes. Disk extra-staminal, annular, crenulate, thin, 

finally disappearing. — o Flowers: Stamens 4, epipetalous; filaments fused to 

a tube which bears the free anthers on top; connective thick. Ovary rudimen- 

tary. — Q Flowers: Staminodial tube without anthers. Ovary pyramidal, 

1-celled, with 2 (unitegmic or naked?) ovules pendent from the short basal pla- 

centa; style short-conical; stigmas 3, sessile. Fruit drupaceous, concrescent with 

the much enlarged calyx below; pericarp fleshy; endocarp thin-woody. Seed 1, 

containing exclusively oil; embryo excentrically at apex of endosperm. 

Distr. Monotypic. Indochina; in Malesia: Sumatra, Malay Peninsula, and Borneo. Fig. 3. 

Ecol. Lowland forest. 

Heyneg, Nutt. Pl. (1927) 674 (‘Hernandia’) (cf. Kos- 

TERM. Reinwardtia 2, 1953, 360); DEscu, Mal. For. 

1. Harmandia mekongensis PIERRE ex BAILL. Bull. 

Soc. Linn. Paris 2 (1889) 770; PiERRE, Fl. For. Coch. 

(1892) t. 264; Gaan. FI. Gén. I.-C. 1 (1911) 818, f. 

95; Suppl. (1948) 739. — H. kunstleri KiNG, J. As. 

Soc. Beng. 64, 11 (1895) 100; Ripi. Fl. Mal. Pen. 1 

(1922) 421; HENDeERs. Gard. Bull. S. S. 4 (1928) 238; 

Rec. 15, 2 (1954) 414; BALAN MENON, Mal. For. 24 

(1961) 292 (wood); Wuitmore, Tree Fl. Malaya 2 

(1973) 301, f. 1; StEUM. Blumea 26 (1980) 153. — 

Fig. 2. 
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Fig. 2. Harmandia mekongensis PIERRE. Mature 

fruit with accrescent calyx, 2/3 (VAN BALGooy 

2559). 

Glabrous monoecious tree (6—)10—22(—40) m, 

fluted towards the base; bark pale fawn, greenish or 

whitish, flaky and corky; slash of inner bark whitish 

to pale yellow, granular; wood pale yellow. Branch- 

lets slender, striate, zig-zag, older parts with linear 

lenticels. Leaves distichous, oblong or elliptic, some- 

times lanceolate, short-acuminate, base cuneate to 

obtuse or rounded, (sub)coriaceous or parchment- 

like, shagreened from minute warts especially be- 

neath, dull and brittle in the dry state, 5—7 (—9) by 

2.5—4 cm, nerves (5—) 6—8 (—10) pairs, rather incon- 

spicuous on both faces; petiole 3—4 mm. /nflorescen- 

ces racemose-corymbiform, c. 5-flowered, 1—1.5 

cm; bracts scaly, minute. Flowers small, green. Ca- 

/yx cupular and low initially, hardly sinuate-dented, 

[ser. I, vol. 10! 

very much accrescent in fruit. Peta/s connate below, 

forming a thickish urceolate corolla, 2 mm. — @ 

Flowers: Stamens 4; filaments connate to a fleshy 

tube, 1.5 mm; anthers cordate, 0.5 mm. Rudiment of 

ovary generally present. — Q Flowers: Staminodial 

tube without anthers. Ovary conical, tapering to a 

short style; stigmas 3, sessile. Drupe ovoid-ellipsoid, 

orange below, glaucous-green above, purple-black 

with a waxy bloom when dry, 2.5 (—3) by 1.3 (—2) 

cm, connate for c. 1 cm at the base with the enlarged 

persisting calyx which is free and collar-like spread- 

ing above, green turning yellow or pink-orange at 

maturity, 5—8 (—11) cm across, (1—) 2—3 (—4) cm 

high. Seed 1; pericarp fleshy, 0.5 mm; endocarp lig- 

neous, 0.5 mm. 

Distr. Indochina (Laos, Annam); in Malesia: Su- 

matra (Atjeh: G. Leuser Nat. Res.; Palembang: Ra- 

was), Malay Peninsula (Perak, Pahang, Trengganu, 

Selangor, Negri Sembilan, Malacca), and Borneo 

(Sabah: Keningau Distr.). Fig. 3. 

Fig. 3. Range of Harmandia PIERRE ex BAILL. 

Ecol. In primary lowland forest, hilly country, 

up to 300 m, apparently rare. The fruits are eaten by 

animals. 

Vern. Mempudu tanah, M, kayu tadji, Palem- 

bang. 

3. XIMENIA 

LINNE, Sp. Pl. ed. 1 (1753) 1193; SLEUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b 

(1935) 22; Blumea 26 (1980) 166. — Fig. 4. 

Shrubs or low trees; branches usually armed with axillary spines; brachyblasts 

often ending in thorns. Leaves spiral, sometimes fascicled on brachyblasts, pen- 
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ninerved. /nflorescences axillary or at the end of brachyblasts, arranged in rath- 

er few-flowered peduncled, sometimes umbel-like cymes, or in fascicles, rarely 

solitary; bracts small. Flowers usually bisexual, rarely functionally unisexual. 

Calyx small, cupular-expanded, 4 (—5)-dentate, persistent, hardly or not accres- 

cent in fruit. Petals 4 (rarely 5), free, linear-oblong, finally revolute about half- 

way, with a brush of hairs on the inner surface. Stamens 8 (rarely 10), free, 

hypogynous, alternately epipetalous and episepalous; filaments filiform; an- 

thers linear-oblong to subovate, basifixed, dehiscent lengthwise; connective 

thick. Disk 0. Ovary sessile, superior, (3—) 4-locular; style slenderly columnar, 

as long as ovary; stigma small, capitate; ovules anatropous, bitegmic, solitary 

in each cell, pendulous from a free basal placenta. Fruit superior, drupaceous, 

with a rather thin pulpy pericarp, and a crustaceous to woody endocarp. Seed 

1; endosperm copious, containing oily substances; embryo very small. 

Distr. 8 spp. inthe (sub)tropics, rather closely allied to each other, one of them (X. americana) pantropical 

and -subtropical. 

Ecol. In thickets along the sea-shore, or in dry forests, mainly at low elevations. 

1. Ximenia americana LINNE, Sp. PI. (1735) 1193; 

DEcNE, Herb. Timor. Descr. (1835) 111; Bi. Mus. 

Bot. Lugd.-Bat. 1 (1850) 247; Mia. Fl. Ind. Bat. 1, 

1 (1856) 786; Suppl. (1860) 136; Mast. Fl. Br. India 

1 (1875) 574; BEcc. Nuov. Giorn. Bot. Ital. 9 (1877) 

278, t. 11, f. 1—11; F.-VmL. Nov. App. (1880) 45; Bis- 

SCHOP GREVELINK, PI. Ned. Ind. (1883) 221; HEMsL. 

Rep. Challenger Bot. 1, 3 (1884) 132; VALET. Crit. 

Overz. Olacin. (1886) 74, t. 2, 20—22; Wars. Bot. 

Jahrb. 13 (1891) 299; ScHimp. Ind. Mal. Strandpfl. 

(1891) 176; Kina, J. As. Soc. Beng. 64, ii (1895) 107; 

VALET. in Koord. Minah. (1898) 391; Rpt. J. Str. 

Br. R. As. Soc. 32 (1900) 61; K. & V. Bijdr. Booms. 

Java 5 (1900) 280; K.ScH. & Laut. Fl. Schutzgeb. 

(1901) 301; Merr. Philip. J. Sc. 1 (1906) Suppl. 190; 

VALET. Pl. Pap. (1907) 8; Back. Fl. Bat. 1 (1907) 

288; Voorl. (1908) 53; Foxw. Philip. J. Sc. 4 (1909) 

Bot. 450; Back. Schoolfl. Java (1911) 222; GaGn. FI. 

Gén. I.-C. 1 (1911) 814; Koorpb. Exk. Fl. Java 2 

(1912) 172; RECHINGER, Bot. Ergebn. Wiss. Reise Sa- 

lomon Ins. (1913) 107; Merr. Int. Rumph. (1917) 

209; Brown, Minor Prod. Philip. For. 2 (1921) 274, 

f. 23; Rrpi. Fl. Mal. Pen. 1 (1922) 424; Merr. En. 

Philip. 2 (1923) 117; ScHELLENB. Bot. Jahrb. 58 

(1923) 158; Crars, Fl. Siam. En. 1 (1926) 269; HeEy- 

NE, Nutt. Pl. (1927) 592; Wuite, J. Arn. Arb. 10 

(1929) 211; RipL. Kew Bull. (1931) 33; BoosBErG, 

Bot. Jahrb. 66 (1933) 13; SLEUM. in E. & P. Nat. Pfl. 

Fam. ed. 2, 16b (1935) 23, f. 11; CoRNER, Wayside 

Trees (1940) 728; Ho_tH. & Lam, Blumea 5 (1942) 

178; Quis. Medic. Pl. Philip. (1951) 253; Back. & 

Baku. f. Fl. Java 2 (1965) 64; StEUM. Blumea 26 

(1980) 166. — Vidara littorea RumMpH. Herb. Am- 

boin. 2 (1741) 119, t. 37. — X. loranthifolia Span. 

Linnaea 15 (1841) 177; Ic. Ined. t. 44. — Zizyphus lit- 

torea TEysM. ex Hassk. Abh. Naturf. Ges. Halle 9 

(1866) 176, nom. nud. — Fig. 4. 

var. americana: DeEFiipps, Bot. Soc. Broter. II, 43 

(1969) 195. 

Glabrous sprawling or low-branching shrub or 

tree, up to 10 m; bark greyish brownish. Branchlets 

usually spiny, covered with red cork and roundish 

lenticels. Leaves often closely arranged on short lat- 

eral twigs, deciduous in the dry season, variable in 

shape, size and texture, narrowly to broadly lanceo- 

late, ovate, elliptic, obovate or sometimes suborbicu- 

lar, generally obtuse on both ends, though apex gen- 

erally minutely apiculate or mucronulate, and some- 

times emarginate, (sub)coriaceous, yellowish green, 

turning brownish blackish and becoming brittle in 

drying, (2—) 2.5—5 (—8, —10) by (1—) 2—3 (—4, —6) 

cm; nerves 3—5 (—7) pairs, rather faint; petiole 3—7 

(—10) mm. /nflorescences axillary or near the ends of 

short lateral branchlets (brachyblasts) in form of sub- 

umbellate racemes or cymes, peduncled up to 1.5cm, 

3—9-flowered, up to 2.5 cm, pedicels ebracteolate, 

3-7 (—12) mm. Flowers usually bisexual, white to 

greenish, fragrant. Ca/yx cupular, subacutely 4(—5)- 

toothed, ciliate, 0.5—1.5 mm. Petals 4 (5), linear-ob- 

long, acute to rather obtuse, finally recurved for 

about half their length, white-barbate inside, (S—) 

8—10 (—12) by 1.5—2 mm. Stamens 8 (10); filaments 

2.5—4 mm, sigmoid near apex; anthers 2—4 mm; 

connective apiculate. Ovary ovoid-conical; style fili- 

form, up to 5 mm. Drupe plum-like, subglobose to 

ellipsoid, rarely ovoid, apiculate, yellow to orange or 

scarlet, (1.7—) 2.5 (—3.5) by 1.5—3 cm; pericarp pul- 

py, green; endocarp bony. Seed 1, 1.5—2.5 by 1.2—2 

cm. 
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- 

Fig. 4. Ximenia americana L. var. americana. South coast of New Guinea (photogr. C. KALKMAN). 

Distr. Pantropical and -subtropical. 

Ecol. In thickets immediately back of the beach 

along sea-shore (Barringtonia formation), also in dry 

savannah or forest, sometimes even in light rain- 

forest, scattered, on stony or sandy ground; faculta- 

tive root-parasite and auto-parasite. 

Dispersal. The succulent pericarp is eaten by birds. 

The kernel is light enough to float, and there is, in ad- 

dition, a layer of air-bearing tissue beneath the shell 

which allows the fruit to be water-borne for months 

(Guppy, Plant seeds and currents W. Indies, 1917, 

252; DeFitipps, Webbia 30, 1976, 180). 

Taxon. Ximenia americana comprises numerous 

local forms of doubtful taxonomic significance. 

Uses. Wood hard, close-grained, used as a sub- 

stitute for white Sandal wood, because of its yellow- 

ish brownish colour. The sour pulp of the fruit is eat- 

en. The kernels are purgative, a fact already stated by 

RUMPHIUS. 

Vern. Bédara laut, bidari, pidaroh, M; Philip- 

pines: bo-o, Samar I., pangungdn, Yak., paniungan, 

Sul., sulo-sulo, Bag. 

4. OCHANOSTACHYS 

Mast. Fl. Br. India 1 (1875) 576; ENGL. in E. & P. Nat. Pfl. Fam. Nachtr. 3 

(1908) 99; SLtEUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 12; Blumea 26 

(1980) 153. — Petalinia Becc. Malesia | (1883) 257. — Fig. 5. 

Tree. Leaves spiral, penninerved; hairs, if any, of a dendritic type. Spikes 

simple or sometimes 1- or 2-branched, elongate, slender, the bisexual flowers in- 

terruptedly solitary or arranged in groups of 2—4. Calyx small, cup-shaped, 
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Fig. 5. Ochanostachys amentacea Mast. a. Habit, x 3/5, b. flowerbud, c. flower, two petals removed, both 

x8, d. fruit, x1 1/5 (a—c VAN Batcooy 2524, d FRI 13320). 
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4—5-toothed, not accrescent. Petals (3—) 4 (—5), free to almost the base. Sta- 

mens generally 2, rarely 1 or 3 before each petal and adherent to its base; fila- 

ments linear-subulate; anthers subglobular-didymous. Staminodes 0. Disk 

hypogynous, fleshy, shallow, rather inconspicuous. Ovary superior, incom- 

pletely (2—) 3 (—4)-celled below, 1-celled above; ovules bitegmic, each one pen- 

dent from the top of a free basal placenta into the cell; style short, cylindric; stig- 

ma minute, 3-lobed. Drupe subglobose; pericarp thin; endocarp woody. Seed 

1, mainly containing starch, and very little fatty substances in the form of oil- 

droplets; embryo very small in the apex of the endosperm. 

Distr. Monotypic, endemic in Ma/esia: Sumatra, Banka, Malay Peninsula, and Borneo. Fig. 6. 

Ecol. In lowland rain-forest. 

1. Ochanostachys amentacea Mast. Fl. Br. India 1 

(1875) 577; VALET. Crit. Overz. Olacin. (1886) 104; 

Boert. Hand. 1 (1890) 207; Kina, J. As. Soc. Beng. 

64, ii (1895) 100; RipL. J. Str. Br. R. As. Soc. 33 

(1900) 60; Hook. Ic. Pl. 27 (1901) t. 2689; Hocnr. 

Bull. Inst. Bot. Btzg 22 (1905) 44; Foxw. Philip J. 

Sc. 4 (1909) Bot. 449 (wood); WINKL. Bot. Jahrb. 49 

(1913) 365; Merr. En. Born. (1921) 242; Ript. FI. 

Mal. Pen. 1 (1922) 422, f. 42; S. Moore, J. Bot. 62 

(1924) Suppl. 21; Heryne, Nutt. Pl. (1927) 593; 

Foxw. Mal. For. Rec. 3 (1927) 119, with plate; HEN- 

DERS. Gard. Bull. S. S. 4 (1928) 238; Merr. Pl. Elm. 

Born. (1929) 58; Rip. Kew Bull. (1931) 35, incl. var. 

rufa STAPF ex RipL.; DEscH, Mal. For. Rec. 15, 2 

(1954) 415, pl. 86, f. 1 (wood); BRowng, For. Trees 

Sarawak & Brunei (1955) 281; STAUFF. Vierteljahrs- 

schr. Nat. Ges. Zurich 106 (1961) 414; WyattT-SMITH 

& Kocuum. Mal. For. Rec. 17 (1965) 309; SMyTHIEs, 

Common Sarawak Trees (1965) 113; BurGEss, Tim- 

bers of Sabah, Sabah For. Rec. 6 (1966) 420 (wood); 

WuitmoreE, Tree Fl. Malaya 2 (1973) 302, f. 2; 

MEuER, Field Guide Trees W. Males. (1974) 222, f. 

57; SLeuM. Blumea 26 (1980) 153. — Petalinia banca- 

na Becc. Malesia 1 (1883) 258. — O. bancana 

(BeEcc.) VALET. Crit. Overz. Olacin. (1886) 104. — 

Fig. 5. 

Tree, (5—) 10—30 (rarely —50) m high; bole 

straight, maybe fluted at base or shortly buttressed, 

15—40 (rarely —80) cm 9; bark grey-brown to brown- 

red, shedding in thin irregular flakes to expose lighter 

coloured patches so that the whole trunk is character- 

istically mottled; slash of inner bark finely fibrous, 

yellow-brownish, interspaced with blackish fibres 

and discrete droplets of white latex. Branchlets glab- 

rous or puberulous, rarely rufous-tomentellous- 

scurfy at tips. Leaves ovate to elliptic or elliptic- 

oblong, sometimes slightly inequilateral, apex 

short-acuminate, tip blunt, base broadly cuneate to 

rounded, subcoriaceous to coriaceous, usually glab- 

rous, rarely rufous-tomentellous on the nerves be- 

neath (Borneo), green and shining above, yellowish 

green beneath when fresh, rather dull olivaceous- 

brownish when dry, usually sparsely shallowly tuber- 

cled on both faces, the tubercles (or slightly im- 

pressed dots) in part blackish, (S—) 6—13 by (2.5—) 

3—7 cm; nerves (4—) 5 (—6, —8) pairs, curved- 

ascending, the upper ones inarching before the edge, 

slightly though distinctly impressed above, much 

raised beneath in dry specimens, transverse veins and 

reticulation of veinlets rather inconspicuous; petiole 

(1—) 1.5—2 (—3) cm, not or hardly thickened distally. 

Spikes erect-ascending, (2—) 3—6 (—12) cm. Flowers 

arranged interruptedly, either solitary or mostly 2 or 

3 together in opposite clusters, all over subglabrous 

or puberulous, rarely scurfy rufous-tomentellous 

(Borneo); bracts minute, ovate, acute. Flowers green 

to whitish-yellowish, subsessile, or pedicelled up to 1 

mm. Calyx 4—5- toothed, 1 mm. Petals (3—) 4 (—5), 

ovate to ovate-oblong, with a few coarse hairs inside, 

2.5 by 1.5 mm. Filaments white-greenish; anthers 

light brown. Ovary depressed-ovoid, lengthwise 

striate, glabrous; style short-cylindric. Drupe supe- 

Qe 

- 5 Aan 

Fig. 6. Range of the genera Ochanostachys Mast. 

and Scorodocarpus BECC. 
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rior, subglobose, green turning yellow when fully 

ripe, pendulous, (1.5—) 2—2.5 (—3) cm @, on a slen- 

der peduncle 2—3 mm; pericarp thin, exuding a milky 

gum, often tubercled outside, getting loose finally; 

endocarp woody, hardly | mm. Seed 1, subglobu- 

lar. 

Distr. Malesia: Sumatra, Banka, Malay Penin- 

sula, Borneo. Fig. 6. 

Ecol. Understorey tree in primary, also second- 

ary lowland rain-forest, often in mixed Dipterocarp 

forest, undulating country, hillsides and ridges, up to 
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950 m, on loamy or sandy, rarely periodically inun- 

dated ground, scattered, or locally frequent. 

Uses. The hard and durable yellowish to purple- 

brown wood is used for house constructions. The 

fruit is said to be edible. 

Vern. Sumatra: gaé, gai, goi, Karo, nahum, pé- 

taling, pétikal, pimpin bulan, pitatar, Minangk.; ké- 

map, Banka; Malaya: kétikal, kuning, mahun, mén- 

tatai, Kedah, pétaling, the common Malay name; 

Borneo: émpilang, énticol, éntikan, guru, pitotar, 

santikal, Iban, tanggal, Dusan, kadasan, M. 

5. SCORODOCARPUS 

Becc. Nuov. Giorn. Bot. Ital. 9 (1877) 274, t. 11, f. 12—17; SLEUM. in E. & P. 

Nat. Pfl. Fam. ed. 2, 16b (1935) 20; Blumea 26 (1980) 160. — Fig. 7. 

Trees. Leaves spiral, penninerved. Flowers bisexual, in short racemes. Calyx 

small, cupular, 4—S-crenate or -dentate, not enlarged in fruit. Petals 4 or 5, 

hypogynous, narrow, coherent by their edges until full anthesis, brush-like 

woolly inside. Stamens 8 or 10, adnate to the lower half of each petal in pairs, 

the uppermost part of the filaments remaining free as are the linear-elongate an- 

thers. Ovary superior, imperfectly 3—4-celled, with 1 (uni- or bitegmic?) ovule 

pendent from the top of the almost free placenta into each cell; style elongate- 

conical; stigma minutely 3—4-lobed. Drupe medium-sized, subglobular, with a 

thin fleshy pericarp and a much thicker woody endocarp. Seed 1; albumen 

fleshy, containing starch and tannin. 

Distr. Monotypic. Peninsular Thailand; in Ma/esia: Sumatra, Lingga Is., Malay Peninsula, and Borneo. 

Fig. 6. 

Ecol. Lowland forest. 

1. Scorodocarpus borneensis (BAILL.) BEcc. Nuov. 

Giorn. Bot. Ital. 9 (1877) 274, t. 11, f. 12-17; VALET. 

Crit. Overz. Olacin. (1886) 89; BoreRL. Handl. 1 

(1890) 205; Kina, J. As. Soc. Beng. 64, ii (1895) 108; 

Ript. J. Str. Br. R. As. Soc. 33 (1900) 60; Hocnr. 

Bull. Inst. Bot. Btzg 22 (1905) 42; Foxw. Philip. J. 

Sc. 4 (1909) Bot. 449, pl. 22, f. 11 (wood); MERR. En. 

Born. (1921) 242; Ripi. Fl. Mal. Pen. 1 (1922) 424; 

Burk. & HENDERS. Gard. Bull. S. S. 3 (1925) 358; 

Foxw. Mal. For. Rec. 3 (1927) 121 & plates; HEYNE, 

Nutt. Pl. (1927) 593; Descu, Mal. For. Rec. 15, 2 

(1954) 418, f. 2 (wood); BRowng, For. Trees Sara- 

wak & Brunei (1955) 280; SmyTHiEs, Common Sara- 

wak Trees (1965) 113; Wyatt-SmMitH & KocHuUM. 

Mal. For. Rec. 17 (1965) 347; BurGeEss, Sabah For. 

Rec. 6 (1966) 422 (wood); Wuitmore, Tree Fl. Ma- 

laya 2 (1973) 303, f. 3; MEER, Field Guide Trees W. 

Males. (1974) 224, f. 58; Rao, Mal. For. 38 (1975) 

184, f. 1—S (leaf anat.); SLEUM. Blumea 26 (1980) 

160. — Ximenia borneensis Batti. Adansonia 11 

(1874) 271. — Fig. 7. 

A large tree, 10—40 (rarely —60) m, 20—60 (—80, or 

more) cm Q, all parts reeking of garlic or onion espe- 

cially after rain and from cut or bruised parts; crown 

dense; bole usually straight, notched, sometimes 

with small buttresses; bark grey to dark brown, fis- 

sured and thinly rectangularly flaky, inwards dark 

red with coarse orange flecks; wood hard, slash gen- 

erally yellow to orange-brown, rarely whitish. 

Branchlets smooth and glabrous at tips, older parts 

dark coloured with elongate lenticels. Leaves gener- 

ally elliptic-, rarely lanceolate-oblong, apex rather 

abruptly acuminate for 1—2 cm, base cuneate to 

rounded, entire, subcoriaceous to coriaceous, shining 

green above, paler beneath when fresh, dull olive- 

green when dry, glabrous, often densely minutely tu- 

bercled mainly on upper surface by spicular cells or 

sclereids which show remarkably in dry leaves, 7—15 

(—22, —32) by 3—5 (—7, —12) cm; nerves 4—5 (—7) 

pairs, distant, curved-ascending (one marginal rather 

inconspicuous), flat above, much raised beneath as 

are the midrib and the transverse veins, reticulations 
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Fig. 7. Scorodocarpus borneensis Becc.a. Habit, x 2, b. flowerbud, c. flower, d. ditto, petals save one re- 

moved, all x3'%, e. fruit, x 4% (a—d FRI 4784, e FRI 17777). 

rather faint; petiole swollen distally, 1—1.5 (—2) cm. 

Racemes rusty- to greyish-puberulous; rachis 2 (—4) 

cm; flowers along rachis either solitary or 2 or 3 ina 

group; pedicels 1.5—2 mm. Calyx small with wavy 

edge. Petals narrow-oblong, yellowish, pink or 

usually creamy white, 8—10 (—15) by 2 mm, brushed- 

woolly inside, finally reflexed. Anthers yellow, 3—4 

mm. Ovary yellowish green, tapering to the thickish 

white style. Drupe superior globose to rather pear- 

shaped, with numerous vertical stripes or faint ribs in 

the dry state, glabrous, green, (3—) 4—5 (—7.5) cm 

®@, on peduncle | by 0.5 cm; pericarp thin, fleshy; en- 

docarp woody, 2—2.5 mm thick, wrinkled by an 

outer layer of numerous vertical fibre-like stony 

strands, and an inner one of compact stone cells. 

Seed 1, subglobular. 

Distr. Peninsular Thailand and Malesia: Suma- 

tra, Lingga Is., Malay Peninsula, and Borneo. Fig. 6. 

Ecol. In primary, or often disturbed or second- 

ary lowland forest, on flat (sometimes seasonally 

flooded) country or undulating hillsides, up to 600 

(rarely —900) m, on sandy or clayey, rarely blackish 
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soil, scattered, but locally frequent. 

Uses. A medium hardwood timber; wood of 

rather fine texture and fairly durable, purple-brown, 

used for constructions. The seeds are reported to be 

edible; they have a taste of onion. 

Vern. Generally known as kulim, M; locally 

called bawang hutan, maju bawang, kisindah, mar- 

sindu, sagad bérau, Murut, sédau, Kutei, sinoh, Iban 

téradu, ungsunah, M. 

6. ERYTHROPALUM 

BL. Bijdr. (1826) 921; Fl. Jav. (1828) praefatio VII (‘Erythroropalum’); Hassk. 

Cat. Hort. Bog. (1844) 191 (‘Erythropalla’); SLEuM. in E. & P. Nat. Pfl. Fam. 

ed. 2, 20b (1940) 401, f. 121; Blumea 26 (1980) 151. — Monaria KorTu. ex Va- 

LET. Crit. Overz. Olacin. (1886) 130, in syn. — Fig. 8. 

Slender scandent shrub or liana, with axillary tendrils usually present. Leaves 

spiral or subdistichous, slightly peltate, 3—S-plinerved, long-petioled. Flowers 

very small, bisexual, or andro-dioecious, borne in loose, slender, peduncled and 

repeatedly dichotomous many-flowered cymes; bracts minute. Ca/yx cupular, 

with 4 or 5 short, broad, subimbricate teeth, the basal part accrescent and cover- 

ing the fruit. Petals 5, ovate-triangular, coherent by their bases, recurved. Sta- 

mens 5, inserted at the base of the petals, each provided there with 2 lateral 

scales (or staminodes?); filaments very short; anthers ovate, introrse; connec- 

tive thickish. Disk cup-shaped, 5-crenate. Ovary (rudimentary in the ©”) infe- 

rior, tapering to a short conical style with a minutely 3-lobed stigma, (2—) 

3-celled below, 1-celled above; placenta central, free, with 2 or 3 unitegmic 

ovules pendent from its apex. Fruit drupaceous, crowned by the persistent calyx 

lobes and remains of the disk, ellipsoid, stipitate-contracted downwards; peri- 

carp thin-fleshy; endocarp crustaceous to woody, splitting into 3—6 segments. 

Seed 1; embryo minute near the apex of the large albumen which contains oily 

substances. 

Distr. Monotypic. Widely spread in S. India, and from the E. Himalaya to Assam, Bengal, Burma and 

the Andaman Is., in Indochina, Thailand, SW. China (incl. Hainan); in Ma/esia: Sumatra, Malay Peninsula, 

Borneo, Java, Lesser Sunda Is. (Flores), N. Celebes (Minahasa), Philippines, Talaud Is. 

Ecol. In forest or forest borders at low and medium altitudes. 

1. Erythropalum scandens BL. Bijdr. (1826) 922; 

Hassk. Pl. Jav. Rar. (1848) 193; Mia. Fl. Ind. Bat. 

1, 1 (1856) 704; Mast. FI. Br. India 1 (1875) 578; Va- 

LET. Crit. Overz. Olacin. (1886) 130; BoERL. Hand. 

1 (1890) 208; O.K. Rev. Gen. Pl. 1 (1891) 111; 

PIERRE, Fl. For. Coch. (1892) t. 269 f. A; Kina, J. As 

Soc. Beng. 64, 11 (1895) 130; Rrpv. J. Str. Br. R. As. 

Soc. 33 (1900) 61; Hocnr. Bull. Inst. Bot. Btzg 19 

(1904) 39; ibid. 22 (1905) 102; Ann. Jard. Bot. Btzg 

Suppl. 3, 2 (1910) 854, incl. var. abbreviatum 

Hocnur.; Back. Schoolfl. Java (1911) 223; GacGn. Fl. 

Gén. I.-C. 1 (1911) 822, f. 96; Koorp. Exk. Fl. Java 

2 (1912) 172; Merr. Philip. J. Sc. 14 (1919) 242; 

Rit. Fl. Mal. Pen. 1 (1922) 436; Merr. En. Philip. 

2 (1923) 118; BurK. & HENDERs. Gard. Bull. S. S. 3 

(1925) 358; Cratp, Fl. Siam. En. 1 (1926) 271; BarT- 

LETT, Pap. Mich. Ac. Sc. 6 (1929) 49; Merr. Pl. Elm. 

Born. (1929) 58; Burk. Dict. (1935) 949; HoLTH. & 

Lam, Blumea 5 (1942) 78; Gaon. Fl. Gén. I.-C. 

Suppl. (1948) 741; Back. & Baku. f. Fl. Java 2 

(1965) 65; Hatus. Fl. Batan I. (1966) 27; STEEN. Blu- 

mea 15 (1967) 153; SLEUM. Blumea 26 (1980) 151. — 

Modeccopsis vaga GrirF. Notulae 4 (1854) 633. — E. 

vagum (GriFF.) Mast. Fl. Br. India 1 (1875) 578; Vi- 

DAL, Phan. Cuming. Philip. (1885) 85; CEROoN, Cat. 

Pl. Herb. Manila (1892) 45. — E. grandifolium 

Eimer, Leafl. Philip. Bot. 8 (1915) 2788. — Fig. 8. 

Scandent shrub or liana, glabrous, 3—10 m; stem 

flexible; tendrils often lignescent-thickened distally, 

simple, or rarely bifid. Branches slender, elongate, 
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Fig. 8. Erythropalum scandens Bu. a. Habit, x 2, b. flowerbud, x5, c. flower, in section, x 14, d. fruits, 

one dehisced, x % (a—c KERR 20888, d VAN STEENIS 12722). 
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sparingly rebranched, the free ends dropping; bark 

yellowish brownish, dotted with pale lenticels. 

Leaves variable in shape and size, triangularly ovate 

to ovate- or lanceolate-oblong, apex acuminate, tip 

acute, base broadly attenuate-truncate, rarely sub- 

cordate, mostly a little peltate, membranaceous to 

firmly chartaceous, rarely coriaceous, deep green 

above, glaucescent beneath when fresh, yellowish 

greenish in the dry state, fetid when bruised, (S—) 

6—16 (—20, —25) by 6—12 (—15) cm; basal nerves | or 

2 pairs, widely divergent and ascendent, 3—6 upper 

pairs spreading, prominent beneath, reticulations 

usually inconspicuous; petiole slightly thickened and 

wrinkled on both ends, (2—) 3—5 (—10) cm. Jnflores- 

cences peduncled, lax, very slender, repeatedly di- 

chotomous and many-flowered cymes, up to 15 cm 

long, these sometimes reduced to subsessile rather 

few-flowered cymes or fascicles; pedicels filiform, 

4—5 mm; bracts triangular-ovate, hardly 1 mm. Ca- 

lyx cupular, 5-toothed, 1 (—1.5) mm. Petals 5, 

ovate-triangular, glabrous, 1.5—2 mm. Stamens with 

a tuft of hairs on either side; filaments very short; an- 

thers ovate-cordate, c. 0.3 mm; connective thick. 

Disk pentagonous, rather flat, fleshy, crenulate, 1.5 

mm @, elevated in the centre to form the short conical 

style with 3 small stigmas. Drupe pendulous, subglo- 

bose to ellipsoid or obovoid-pyriform, stipitate-at- 

tenuate towards the base for 2—3 cm, crowned by the 

persistent calyx lobes and the remains of the disk, 

1.5—2 (—2.5) by 1.5—2.5 cm; pericarp thin-fleshy, 

yellow to red, rarely whitish; endocarp crustaceous; 

finally stellately splitting from top downwards into 

3—6 reflexed segments, inside red. Seed indigo blue, 

evil smelling. 

Distr. S. India, E. Himalaya to Assam, Bengal, 

Burma, the Andaman Is., Indochina, Thailand, SW. 

China (incl. Hainan); in Malesia: Sumatra, Malay 

Peninsula, Borneo, Java, Lesser Sunda Is. (Flores), 

NE. Celebes (Minahasa), Philippines (incl. Sulu 

Arch.), Talaud Is. 

Mentioned to occur in the Kei Is. (S. Moluccas) by 

WaARBURG (Bot. Jahrb. 13, 1891, 299) possibly due to 

an erroneous identification. Sterile material can be 

(and has been) confused with Cardiopteris molucca- 

na and with Menispermaceae (e.g. Tinospora). 

Ecol. Scattered in the substage of lowland and 

submontane primary and secondary rain-forest or 

forest borders, in mixed Dipterocarp forest, rarely 

up to 2135 m. 

Vern. Kulim akar, M, aroy uat bankong, S; Phi- 

lippines: balingayo, saynat, Tag., barak-barak, 

Mbo., pulipis, Sub. 

7. STROMBOSIA 

BL. Bijdr. (1826) 1154; SLEuUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 21; 

Blumea 26 (1980) 163. — Lavallea BaiLL. Adansonia 2 (1862) 361. — Fig. 9. 

Shrubs or trees; young twigs distinctly zig-zag. Leaves spiral, sometimes al- 

most distichous, penninerved. Flowers bisexual, small, in shortly peduncled 

cymes or in sessile fascicles. Calyx a shallow cup, 5-lobed to various depth, 

showing a reddish brown prominent dot on tip of each lobe, subperigynous or 

perigynous, finally epigynous, accrescent, adnate to the pericarp almost to the 

top of the mature fruit. Petals (4—) 5, free, often reflexed at anthesis, hairy 

within. Stamens 5 (sometimes 4), epipetalous; filaments flat, adnate to the pet- 

als except for their uppermost part, and bearing numerous unicellular hairs; an- 

thers didymous, dorsifixed. Disk hypogynous, prominent, (3—) 5-lobed. Ovary 

initially superior, finally partly inferior, i.e. partly sunken into the receptacle, 

almost entirely covered by the fleshy disk, 3—5S (—6)-celled below, 1-celled 

above; placenta free, central, from which 3—5 (—6) anatropous unitegmic ovula 

are pendent; style short to filiform-elongate; stigma subglobular, rather ob- 

scurely 3—5 (—6)-lobed. Drupe crowned by the persistent calyx and style base; 

pericarp (the outer part of which is formed by the accrescent calyx) thin-fleshy; 

mesocarp crustaceous or woody. Seed 1, with a small embryo in the apex of the 

fleshy albumen which contains oily substances and amorphous polysaccharides. 
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Fig. 9. Strombosia ceylanica GARDN.a. Habit, x 2, b. flower, x 5,c. fruit, x 2. — S. javanica Bu. d. Inflor- 

escence, X 1, e. fruit, x % (a—b Cult. Hort. Bog. II-G-122a, c DE WILDE c-s. 16551, d KOSTERMANS 10593, 

e KOSTERMANS 9570). 
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Distr. About 12 spp., c. 9 of which in tropical Africa, the rest in India (W. Peninsula) and Ceylon to Bur- 

ma and Thailand; in Ma/esia: Sumatra, Malay Peninsula, Java, Borneo, the Philippines, and the N. Moluccas 

(Morotal). 

Ecol. Lowland forest. 

KEY LO LHE SPECIES 

1. Cymes peduncled for 0.5—1 cm. Bracts and bracteoles caducous in early anthesis. Petals (6—) 8—10 mm. 

Drupe obovoid-subturbinate, apex truncate, apiculate by the remaining hard style base. Leaves smooth on 

upper surface, not pellucid-punctulate.......... 1. S. javanica 

1. Cymes or fascicles sessile. Bracts and bracteoles persisting into anthesis. Petals 2-5 mm. Drupe pyriform 

when young, subglobose at full maturity, apex obtuse-rounded; remains of calyx and style base inconspi- 

cuous 

2. Leaves hardly or not pellucid-punctulate, their surfaces smooth. Petals 2 mm.... 2. S. philippinensis 

2. Leaves generally distinctly pellucid-punctulate, their surfaces markedly parchment-like (shagreened) from 

tiny surface wrinkles or bumps, often glaucous-green and dull in dry specimens. Petals (2.5—) 3—4 (—5) 

1. Strombosia javanica Br. Bijdr. (1826) 1155; 

Hassk. Cat. Hort. Bog. (1844) 232; Pl. Jav. Rar. 

(1848) 238; BL. Mus. Bot. Lugd.-Bat. 1 (1850) 251, 

f. 47; Mig. Fl. Ind. Bat. 1, 1 (1856) 787; Mast. FI. 

Br. India 1 (1875) 579; VaLer. Crit. Overz. Olacin. 

(1886) 86, pl. 1, 16 a—n, incl. var. sumatrana VALET.; 

Kina, J. As. Soc. Beng. 64, ii (1895) 590; K. & V. 

Bijdr. Booms. Java 5 (1900) 282; Hocnr. Bull. Inst. 

Bot. Btzg 22 (1905) 43; K. & V. Atlas Booms. Java 

1 (1913) t. 124; Merr. En. Born. (1921) 242; Ript. 

Fl. Mal. Pen. 1 (1922) 425; Burk. & HENDERS. Gard. 

Bull. S. S. 3 (1925) 358; HEYNE, Nutt. Pl. (1927) 594; 

Foxw. Mal. For. Rec. 3 (1927) 125, 2 pl.; HENDERs. 

Gard. Bull. S. S. 4 (1928) 238; Descu, Mal. For. Rec. 

15, 2 (1954) 422, t. 87, f. 1 (wood); BROWNE, For. 

Trees Sarawak & Brunei (1955) 282; Back. & BAKH. 

f. Fl. Java 2 (1965) 65; Wyatt-SmiITH & KOCHUM. 

Mal. For. Rec. 17 (1965) 353; WuHitMoreE, Tree FI. 

Malaya 2 (1973) 306, f. 4; SLEUM. Blumea 26 (1980) 

164; DE VoGEL, Seed Dicot. (1980) 378, f. 141 (seed- 

ling). — Fig. 9d—e. 

Tree 10—25 (—40) m; trunk straight, often with 

knobs, up to 70 (rarely —100) cm @; crown dense; 

bark grey to yellowish, shallowly irregularly fissured 

or cracked; slash outer bark pink, fibrous, turning 

pale brown. Branches slender. Leaves oblong to 

elliptic- or ovate-oblong, apex shortly subacutely 

acuminate, base obtuse to rounded, thick-membran- 

aceous to subcoriaceous, deep to pale green when 

fresh, grey to yellowish olivaceous or brownish in dry 

specimens, smooth and shining above, practically 

without pellucid points, (10O—) 12—18 (—24) by 4—8 

cm; nerves 5—7 pairs (the lowest pair close to the 

base), curved-ascending, flat above, raised beneath, 

veins transverse, slightly prominent beneath; petiole 

slightly swollen distally, 1.5—2 (—2.5) cm. Cymes 

solitary or fascicled, 3—7-flowered, on puberulous 

peduncle 5—10 mm, which bears a few basal very 

small caducous bracts; pedicels glabrous, 3—5 mm, 

3. S. ceylanica 

ebracteate and ebracteolate already at anthesis. 

Calyx patelliform, tube rather inconspicuous, 4—5- 

angular, teeth obscure, c. 3 mm g. Petals ovate- 

lanceolate, papillose-ciliolate, glabrous outside, 

densely hairy inside, greenish white, reflexed at apex, 

(6—) 8—10 by 2—3 mm. Fi/aments ciliate at the free 

top; anthers ovate-oblong, 0.5 mm. Ovary deeply 

5-furrowed lengthwise; style thick-columnar, as long 

as ovary; stigma obscurely 5-lobed. Drupe obovoid- 

oblong to almost turbinate, apex truncate and a little 

impressed, crowned by the remains of calyx, disk and 

style, the latter forming a hard beak, green, 2—4 by 

1.5—2.2 cm; pericarp thin, fleshy; endocarp woody, 

0.5 mm. 

Distr. Tenasserim to S. Thailand, in Malesia: Su- 

matra (incl. Nias I.), Malay Peninsula, W. Java, 

Borneo (incl. Natuna Is.). Fig. 10. 

Ecol. Lowland rain-forest, also secondary for- 

est, mixed Dipterocarp forest, undulating country, 

up to c. 600 m, scattered though locally common. 
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Fig. 10. Range of Strombosia javanica BL. 
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Uses. Young leaves are edible and have the taste 

of katjang, /.e. various Leguminosae. Wood moder- 

ately durable, hard and heavy, light yellowish 

brown, locally used for house constructions and 

cabinet work. 

Vern. Kikatjang, kikojop, S, bayam badak, bé- 

lian landak, dédali, éntelung, madang kalawar, sa- 

nam sanam, M, leke-leke, Nias. 

2. Strombosia philippinensis (BaAILi.) ROLFE, J. Bot. 

23 (1885) 211; VipaL, Phan. Cuming. (1885) 23, 102; 

Rev. Pl. Vasc. Filip. (1886) 86; VALET. Crit. Overz. 

Olacin. (1886) 87; CERON, Cat. Manila (1892) 45; 

Foxw. Philip J. Sc. 2 (1907) Bot. 393 (wood); ibid. 

4 (1909) Bot. 449, t. 22, f. 12 (wood); MERR. En. Phi- 

lip. 2 (1923) 117; SLEuM. Blumea 26 (1980) 164. — 

Lavallea philippinensis Battt. Adansonia 2 (1862) 

361. — S. dubia VIDAL, Sin. Atl. (1883) 20, t. 30, f. 

D; Mere. Govt. Lab. Publ. Philip. 17 (1904) 15. — 

S. minor ELMER ex MERR. En. Philip. 2 (1923) 117, 

in obs. pr. syn.; ELMER, Leafl. Philip. Bot. 10 (1939) 

3770, descr. angl. — S. elmeri Satvosa, Lexic. Phi- 

lip. Trees, Bull. For. Prod. Res. Inst. Coll. Laguna 

1 (1963) 125. 

Tree S—28 m; trunk up to 30 cmg. Branchlets slen- 

der, glabrous. Leaves subdistichous, ovate-oblong to 

oblong, rarely lanceolate, apex shortly subacutely 

acuminate, base cuneate to the petiole, thin-charta- 

ceous, smooth above, finely wrinkled above, green 

to brownish and rather dull in dry specimens, glab- 

rous, hardly or not pellucid-punctulate, (6—) 8—12 

(—16) by (3—) 4—6 (—7.5) cm; nerves 4—5 (—6) pairs 

curved-ascending, slightly prominent beneath, 

reticulations obscure; petiole slender, hardly thick- 

ened distally, (1—) 1.5—2 cm. Flowers on axillary 

very short multibracteolate subglobular axes, 5—8 

per cluster; pedicels glabrous, c. 1 mm, with 1 or 2 

persistent minute scaly bracteoles. Calyx cupular, 

deeply 5-lobed, glabrous, lobes ovate, ciliate, 0.5 

mm. Petals 5, linear-oblong, greenish-white, glab- 

rous outside, hairy at apex inside, 2 by 0.5 mm. Sta- 

mens 5; filaments fully adnate to the petals; anthers 

ovate-oblong, 0.5 mm. Ovary superior, subglobose; 

style filiform, 1—2 mm. Drupe subglobular, substipi- 

tate-attenuate at base for 1-2 mm, apex obtuse, the 

persistent style base short, c. 1 cm 9; pericarp thin- 

fleshy, finely tubercled in the dry state as in S. ceyla- 

nica; endocarp thin-woody. 

Distr. Malesia: Philippines (Basilan, Catandua- 

nes, Leyte, Luzon, Mindanao, Mindoro, Sibuyan), 

N. Moluccas (Morotai, Halmahera). 

Ecol. Forests at low and medium altitudes, local- 

ly common. 

Uses. Timber heavy, dull yellowish to pinkish, 

used for house building. 

Vern. Kamauydn, Tag., kamayudn, Tag., 

S.L.Bis., /ardg, Ilk., Jaradk, Ibn., samayonan, Bik., 

[ser. I, vol. 10! 

sumayudn, Tag., tamahuydn, Bik., S.L.Bis., tama- 

oydn, Neg., Tag., tamaudn, Tag., tamauydn, \bn., 

Neg., Tag., tamayudn, tamayuéon, Bik., Tag. 

3. Strombosia ceylanica GARDN. Calc. J. Nat. Hist. 

6 (1845) 350; Miq. Fl. Ind. Bat. 1, 1 (1856) 787; 

Mast. Fl. Br. India | (1875) 579; VALET. Crit. Overz. 

Olacin. (1886) 87; K. & V. Bijdr. Booms. Java 5 

(1900) 284; Hocur. Bull. Inst. Bot. Btzg 22 (1905) 

43, incl. var. lucida (T. & B. ex VALET.) HOCHR., var. 

membranacea (BL.) Hocnr. et var. sessilis HOCHR.; 

Ann. Jard. Bot. Btzg Suppl. 3, 2 (1910) 854; Back. 

Schoolfl. Java (1911) 223; Koorp. Exk. Fl. Java 2 

(1912) 172; K. & V. Atlas Booms. Java 1 (1913) t. 

125; Back. & BAKH. ff. Fl. Java 2 (1965) 64; SLEUM. 

Blumea 26 (1980) 165. — Stemonurus? membrana- 

ceus BL. Mus. Bot. Lugd. Bat. 1 (1850) 250. — S. 

javanica auct., non BL.: THWAITEs, En. Pl. Ceyl. 

(1858) 42. — Sphaerocarya leprosa Daz. in Hook. 

Kew J. Bot. 3 (1851) 34; Datz. & Giss. Bombay FI. 

(1861) 223. — Lavallea ceylanica (GARDN.) BAILL. 

Adansonia 2 (1862) 361. — Anacolosa maingayi 

Mast. Fl. Br. India 1 (1875) 580; VALET. Crit. Overz. 

Olacin. (1886) 93. — S. lucida T. & B. Cat. Hort. 

Bog. (1866) 207, nom. nud.; ex VALET. Crit. Overz. 

Olacin. (1886) 86, pl. 2, f. 18; K. & V. Bijdr. Booms. 

Java 5 (1900) 286. — S. membranacea (BL.) VALET. 

Crit. Overz. Olacin. (1886) 87; K. & V. Bijdr. 

Booms. Java 5 (1900) 284. — S. multiflora KiNG, J. 

As. Soc. Beng. 64, ii (1895) 102; Ripi. Fl. Mal. Pen. 

1 (1922) 425; WuiTMoreE, Gard. Bull. Sing. 26 (1973) 

285; Tree Fl. Malaya 2 (1973) 306. — S. rotundifolia 

Kinc, J. As. Soc. Beng. 64, ii (1895) 103; Rip. J. 

Str. Br. R. As. Soc. 33 (1900) 60; Fl. Mal. Pen. 1 

(1922) 425; BuRK. & HENDERS. Gard. Bull. S. S. 3 

(1925) 358; Foxw. Mal. For. Rec. 3 (1927) 123, fig.; 

HENDERS. Gard. Bull. S. S. 4 (1928) 239; Descu, 

Mal. For. Rec. 15, 2 (1954) 423, pl. 87, f. 2 (wood); 

WyatTT-SMITH & KocHum. Mal. For. Rec. 17 (1965) 

352. — S. latifolia StapF, Kew Bull. (1906) 71; 

Merr. En. Born. (1921) 242. — S. rapaneoides S. 

Moore, J. Bot. 62 (1924) Suppl. 22. — S. maingayi 

(Mast.) WuiTmMore, Gard. Bull. Sing. 26 (1973) 285; 

Tree Fl. Malaya 2 (1973) 306; CorNeErR, Gard. Bull. 

Sing., Suppl. 1 (1978) 207. — Fig. 9a—ce. 

Shrub or generally tree, 10—20 (—36) m; crown 

compact; trunk straight, closely branched, occasion- 

ally up to 1.2 mg at base, sometimes buttressed; bark 

grey to brown, peeling off in scroll-shaped patches. 

Branches pendulous. Branchlets smooth, glabrous. 

Leaves elliptic to ovate-oblong, sometimes ovate or 

suborbicular, apex shortly acuminate, tip acute or 

bluntish, rarely obtuse-rounded, base cuneate to ob- 

tuse or rounded, slightly inequilateral, firmly mem- 

branaceous when young, usually subcoriaceous, 

rarely coriaceous in later stages, glabrous, somewhat 

shining above when fresh, drying usually dull, green- 
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ish brown or glaucous-green, conspicuously parch- 

ment-like (shagreened) from close wrinkled surface 

and minutely pustular, + distinctly and densely pel- 

lucid-punctulate, considerably varying in size even in 

the same specimen, 8—15 (—25) by 3—7 (—8.5, —11) 

cm; nerves (4—) 5—8 (rarely —12) pairs, curved- 

ascendent, obsolete above, not much raised beneath, 

transverse veins and reticulations rather inconspicu- 

ous; petiole a little swollen distally, 4-10 (—17) mm. 

Flowers from small woody warts, (1—) 3—6 (—15) per 

fascicle; pedicels 1—2 mm; bracts and bracteoles sev- 

eral, rounded, scale-like, reddish, minute. Calyx 

5-lobed, lobes ovate, obtuse, ciliate. Pefals 5, oblong 

or elongately so, greenish white, glabrous outside, 

hairy except the base inside, tips finally recurved 

about halfway. Anthers ovate. Ovary semi-inferior 

in a conical faintly 5-lobed disk; style filiform, (1—) 

2—4mm. Drupe subsessile, pyriform when young, el- 

lipsoid to subglobose with shortly attenuate base 

when fully developed, apex with the remains of the 

calyx obtuse-rounded, style base tiny, inconspi- 

cuous, 1.6—2 (—2.5) cm; pericarp thin-fleshy, pink to 

purple, rugose or tuberculate; endocarp thin-woody. 

Seed 1, c. 1.2 cm. 

Distr. Ceylon and SW. India (Western Ghats 

from Kanara southwards); in Malesia: Sumatra, Ma- 

lay Peninsula, Anambas Is., West & Central Java, 

Borneo. Fig. 11. 

Ecol. In lowland forest and brushwood, mixed 

Dipterocarp and even secondary forest, often close 
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Fig. 11. Range of Strombosia ceylanica GARDN. 

to the sea, scattered though locally common, on well- 

drained flat land or lower slopes of ridges, up to c. 

800 m. 

Uses. Wood yellowish brown, hard, heavy, quite 

durable, used for constructions. 

Vern. Pétaling ayer, M; Borneo: bélian landak, 

Iban, bungil, Sampit, kambau, Dusun Kinabatan- 

gan; Sumatra: damondjan, Eastcoast, médang huat, 

Benkulen. 

Note. Strombosia ceylanica is conceived here in 

a broad sense including S. /atifolia, a variant with 

coriaceous leaves and up to 12 pairs of nerves, which 

in flower and fruit characters hardly differs from S. 

ceylanica s. Str. 

8. ANACOLOSA 

BL. Mus. Bot. Lugd. Bat. 1 (1850) 250, t. 46; SLEUM. in E. & P. Nat. Pfl. Fam. 

ed. 2, 16 b (1935) 20; Blumea 26 (1980) 146. — Fig. 12-13. 

Trees or erect shrubs (none scandent in Mal.). Leaves spiral, sometimes sub- 

distichous, penninerved. Flowers in sessile (very rarely peduncled) cymes or fas- 

cicles, often from bracteolate woody warts or short axes, rarely from trunk or 

stem, bisexual. Calyx cupular, very shortly (5—) 6 (—7)-dentate, or subtruncate, 

not enlarged after anthesis, subpersistent at base of the mature fruit. Petals (5—) 

6 (—7) inserted on the margin of the cupular disk, fused in the lower part, fleshy, 

concave below and including the stamens there, with a bearded keel above the 

cavity. Stamens (5—)6(—7); filaments short, flat; anthers broad-ovoid, the cells 

distant and immersed in the thickened connective, the latter generally with a 

long-hairy top. Disk hypogynous, adnate to the ovary, much accrescent in fruit, 

6-denticulate or -furrowed. Ovary with its base or for a greater part immersed 

in the disk, incompletely 2 (—3)-celled below, 1-celled above, with a central bas- 

al placenta bearing 2 (—3) unitegmic ovules pendent from its apex; style short, 

with a thickened or conical base; stigma very shortly lobed. Drupe included by 

the enlarged disk almost to the top, and tipped by the remains of the style at the 
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Fig. 12. Anacolosa frutescens (Bu.) Bi. a. Habit, x 1, b. flowerbud, c. flower, front part of calyx and some 

petals removed, both x7, d. petal inside, e. anther, front side, e’. same from the back, all x 14, f. fruits, 

x Y% (a—e BACKER 22521, f SAN 70962). 
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base subtended by the persistent calyx; pericarp thin-fleshy; endocarp thin-crus- 

taceous. Seed 1; embryo minute, at the apex of the fleshy albumen which con- 

tains starch and oil. 

Distr. About 15 spp. in the Old World tropics, of which 1 sp. in Central Africa, 2 in Madagascar, the 

rest in S. India (not in Ceylon) to Assam, Burma, Andaman & Nicobar Is., Indochina, Thailand, Malesia and 

the Pacific; in Malesia 3 spp., one of which also in SE. Asia. 

Ecol. Usually in lowland forest, rarely in montane rain-forest. 

KEY TO THE SPECIES 

ieeiewers trom the stem)2.- 2 3.2 ee eee eee ADOT IO ac APES ae 1. A. cauliflora 

1. Flowers from foliate or defoliate axils of branchlets. 

2. Flowers pedicelled for at least 2 mm. Fruit smooth in the dry state, finally yellow to orange 

2. A. frutescens 

2. Flowers subsessile (pedicels 0.5—1, rarely up to 2 mm). Fruit smooth or usually markedly tubercled in the 

enyesrate finally cherry Teda mcs eee nee ce oe 

1. Anacolosa cauliflora SLEUM. Blumea 26 (1980) 

148. 

Treelet 3 m. branchlets glabrous. Leaves lanceo- 

late, apex gradually long-attenuate, base cuneate to 

almost rounded, glabrous, dull, brown and sub- 

densely tubercled on both faces when dry, 20—26 by 

4—5.5 cm, midrib impressed above, much prominent 

beneath, nerves 4—S pairs, curved-ascending and 

looping before the edge, obscure above, raised be- 

neath, reticulations obscure; petiole transversely fis- 

sured, S—7 by c. 2mm. /nflorescences from the stem, 

glomerulate, each with numerous flowers on multi- 

bracteolate axes S—10 by 2—3 mm. Flowers white, 

known only in bud. Calyx cupular, attenuate to- 

wards the base to a kind of stipe, glabrous. Petals 6, 

thickish, glabrous outside, barbate above the anthers 

inside. Stamens 6; anthers barbate apically. 

Distr. Malesia: NW. New Guinea (once found in 

the Rouffaer R. area). 

Ecol. In forest, at 250 m. 

2. Anacolosa frutescens (BL.) BL. Mus. Bot. Lugd. 

Bat. 1 (1850) 251, f. 46; Mig. Fl. Ind. Bat. 1, 1 (1856) 

787; Batt. Adansonia 3 (1862) 118; VALET. Crit. 

Overz. Olacin. (1886) 92; O.K. Rev. Gen. Pl. 1 (1891) 

111; K. & V. Bijdr. Booms. Java 5 (1900) 291; Ic. 

Bog. 2 (1904) t. 136; Back. Schoolfl. Java (1911) 

224; Koorp. Exk. Fl. Java 2 (1912) 172; K. & V. At- 

las Booms. Java 1 (1913) t. 123; RipL. Kew Bull. 

(1931) 34; ANDERsoN, Gard. Bull. Sing. 20 (1963) 

166; Back. & Baku. f. Fl. Java 2 (1965) 65; SLEUM. 

Blumea 26 (1980) 150. — Stemonurus frutescens BL. 

Bijdr. (1826) 649. — A. zollingeri BatLL. Adansonia 

3 (1862) 118, cf. Olacinea ignota, Z. & M. Syst. Verz. 

(1846) 25. — A. heptandra MAING. ex Mast. FI. Br. 

India 1 (1875) 581; VaLet. Crit. Overz. Olacin. 

(1886) 93; Kina, J. As. Soc. Beng. 64, ii (1895) 110; 

Rip. Fl. Mal. Pen. 1 (1922) 425; WuitmMore_, Tree 

Fie ET nn, OT a ae ee 3. A. papuana 

Fl. Malaya 2 (1973) 300. — A. arborea K. & V. Bull. 

Inst. Bot. Btzg 2 (1899) 9; Bijdr. Booms. Java 5 

(1900) 288; Koorp. Nat. Tijd. N. I. 60 (1901) 388; 

Back. Schoolfl. Java (1911) 224; Koorp. Exk. FI. 

Java 2 (1912) 172; K. & V. Atlas Booms. Java 1 

(1913) t. 122. — A. luzoniensis MERR. Philip. J. Sc. 

4 (1909) Bot. 253; Foxw. /.c. 449 (wood); Brown, 

Minor Prod. Philip. For. 1 (1921) 270; Wester, Phi- 

lip. Agr. Rev. 14 (1921) t. 35a; Bull. Agr. Philip. Is. 

39 (1921) 272; Merr. En. Philip. 2 (1923) 117. — A. 

celebica VALET. in Koord. Minah. (1898) 391; 

KoorpD.-SCHuM. Syst. Verz. 2, 3 (1914) 38. — Salacia 

bartlettii RiL. Kew Bull. (1938) 239, cf. Dinc Hou, 

Fl. Mal. I, 6 (1964) 420. — Fig. 12—13. 

Erect shrub or tree, 5—25 (—30) m; trunk occasion- 

ally up to to 1.4 m 9; outer bark smooth, flaking in 

large thin pieces, grey to brown, inner one reddish. 

Branchlets glabrous, grey-corticate below. Leaves 

variable in shape and size, elliptic or elliptic-oblong 

to lanceolate, apex broadly to narrowly acuminate, 

tip blunt, base cuneate, slightly inequilateral, charta- 

ceous to coriaceous, shining above when fresh, 

brownish and rather dull in the dry state, then usually 

with numerous tiny warts or tubercles on both faces, 

or mainly so beneath, with numerous fine pellucid 

points visible against strong light, (6.6—) 7—15 (—22) 

by (3—) 4—6.5 (—9, —12) cm; nerves (4—) 5—6 pairs, 

curved-ascending, the lowest pair close to the base, 

raised beneath, reticulation of transverse veins and 

veinlets lax, rather inconspicuous; petiole stoutish, 

5—7 (—10) mm. Flowers on short warts or tubercles 

(these rarely elongate to short scaly axes), (2—) 5—15 

per fascicle; bracts and bracteoles 0; pedicels glab- 

rous or puberulous, 3—5 (—6) mm. Calyx cup- 

shaped, shortly 5—7-lobed or subentire, glabrous or 

pale rusty-puberulous, c. 3 mm diameter. Petals (S—) 

6 (—7), ovate-lanceolate, connate about halfway, 

thickish, glabrous or rarely puberulous outside, bar- 
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Fig. 13. Anacolosa frutescens (BL.) BL. Twig with fruits, + nat. size; Sarawak (Photogr. DING Hou 380). 

bate in the upper free cristate and finally recurved 

part inside, green-white, 2—3 (rarely —4) by 1—1.5 

mm. Stamens 5—7; filaments flat; anthers barbate 

apically. Ovary surrounded by the _ slightly 

12-grooved disk; style short-conical; stigma minute, 

shortly lobed. Drupe obovoid-ellipsoid to oblong- 

oid, seated on the persistent non-accrescent calyx, 

apex truncate and slightly 6-sulcate, the persistent 

style base very short, at maturity yellow to orange, 

(1.5—) 1.8—2 (—2.5) by (1.2—) 1.5—2 cm, on stout 

pedicel 6—8 by 1.5 mm; pericarp thin-fleshy; endo- 

carp thin-crustaceous. Seed 1; albumen copious. 

Distr. Burma, Andaman & Nicobar Is., E. Thai- 

land; in Malesia: Sumatra (Eastcoast, Palembang), 

Malay Peninsula, West & Central Java, Borneo, NE. 

Celebes (Minahasa), Moluccas (Sula Is.: Taliabu), 

Philippines (Luzon, Mindoro, Panay, Masbate, 

Fig. 14. Range of Anacolosa frutescens (BL.) BL. 

Mindanao). Fig. 14. 

Ecol. In lowland and submontane forest, mixed 

Dipterocarp forest, along stream in kerangas forest, 

sometimes in peat swamp forest (Borneo), also in 

secondary forest, occasionally on limestone, scat- 

tered though locally frequent, from sea-level up to 

700 (rarely —1400) m. 

Uses. Wood pale reddish brown, hard and 

heavy, used for house posts, but said to be not dur- 

able. 

Vern. W. Java: kopi gunung, tangki leuweung, 

S; Borneo: bélian landak, Iban; Philippines: a/u/oi, 

gdlo, Tag., mataboto, S.L.Bis., yu-pa, Gad. 

3. Anacolosa papuana SCHELLENB. Bot. Jahrb. 58 

(1923) 157; SLEUM. Blumea 26 (1980) 148. 

Small tree, occasionally up to 15 m; trunk up to 10 

cm 9; bark smooth, light brown, with shallow longi- 

tudinal fissures. Branchlets glabrous, minutely lenti- 

cellate. Leaves oblong to oblong-elliptic, apex short- 

ly acuminate, tip acute or bluntish, base cuneate, 

firmly membranaceous to subcoriaceous, dark green 

above, lighter below when fresh, becoming dull and 

brown in the dry state, glabrous, more or less densely 

and finely tubercled and wrinkled on both faces 

though mainly beneath in dry specimens, pellu- 

cid-punctulate against strong light, variable in size 

even in the same specimen, (8—) 10—26 by (3—) 4-7 

(—10) cm; nerves 5—6 pairs, curved-ascending, raised 

beneath only, reticulations obscure; petiole 0.5—1 

(—1.3) cm. Flowers 2—8 per sessile cluster, the latter 

on small woody scaly warts or tubercles, or on top of 

cylindrical woody axes (2—3, rarely —6 mm); pedicels 

0.5—1 (rarely —2) mm. Calyx cupular to almost pa- 

telliform, entire, c. 3 mm Q, attenuate at base to- 

wards to pedicel. Petals (S—) 6 (—7), lanceolate, 
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acute, fused in the lower part, thickish, white or 

cream, bearded at base of free part, glabrous below, 

2—3 (rarely —4) by c. | mm. Stamens 5—7; filaments 

flat, glabrous; anthers bearded distally. Disk cupu- 

lar, flattish. Ovary ovoid, glabrous; style very short. 

Drupe subglobular to slightly obovoid, the apex ob- 

tuse-rounded, rarely subtruncate, the remains of the 

style very short, smooth or usually shallowly tuber- 

cled in the dry state, yellowish to orange initially, fi- 

—3.5) by 1.3—2 (—2.5) cm, on stoutish peduncle up 

to 5 mm; pericarp thin-fleshy; endocarp woody, 

smooth or warted, 0.5—1 mm. Seed 1. 

Distr. Malesia: New Guinea, Solomon Is. (Bou- 

gainville to San Cristobal). 

Ecol. Understorey tree in lowland to mid- 

mountain rain-forest, also advanced secondary for- 

est, rarely in flood plain or swamp forest, from sea- 

level up to c. 1675 m, locally common. 

nally deep cherry-red, (1.5—) 1.8—2.5 (sometimes 

9. SCHOEPFIA 

SCHREB. Gen. (1789) 129; ENGL. in E. & P. Nat. Pfl. Fam. 3, 1 (1894) 233; Nach- 

tr. 1 (1897) 145; SLEUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 30; STEEN. 

Reinwardtia 1 (1952) 467; SLEUM. Blumea 26 (1980) 161. — Schoepfiopsis 

Miers, J. Linn. Soc. Bot. 17 (1878) 75. — Fig. 15. 

Trees or shrubs, often root-parasites. Leaves spiral, penninerved. Flowers bi- 

sexual, fragrant, white or yellow, often heterostyled, in short racemes or cor- 

ymbs; base of rachis with small imbricate scaly perulae (Mal.). Bract and brac- 

teoles united at apex of pedicel into a small, acutely 3-lobed, persistent epicalyx. 

Calyx inconspicuous, /.e. connate with the cup-shaped truncate flower-axis. 

Petals 4—5 (—6), inserted on the edge of the flower axis, connate in the lower 

1/2—2/3 to a tubular-campanulate corolla, free and revolute above, with a tuft 

of hairs inside the tube behind each anther. Stamens 4—5 (—6), epipetalous, the 

slender filaments adnate to the corolla tube for almost their full length, free at 

apex; anthers free, 2-celled, attached below the middle. Disk epigynous, annu- 

lar, fleshy. Upper half of the ovary superior, included by the disk, lower half 

within the flower axis, 3-celled below, 1l-celled above; style slender; stigma 

3-lobed; placenta central, with 3 ategmic ovules pending from its apex. Fruit 

drupaceous, subtended at base by the persistent epicalyx, crowned by the re- 

mains of calyx, disk and corolla; epicarp (which originates from the somewhat 

accrescent flower-axis) thin, fleshy; endocarp crustaceous to pergamaceous, 

striate lengthwise. Seed 1; embryo very small at the apex of the fleshy albumen 

which contains oily substances. 

Distr. About 24 spp., of which c. 20 in (sub)tropical America, and c. 4 in SE. Asia, one of which in Male- 

sia (N. Sumatra). 

Ecol. In lowland to montane, even mossy forest. 

1. Schoepfia fragrans WaLL. in Roxs. FI. Ind. ed. 

Wall. & Carey 2 (1824) 188; Mast. Fl. Br. India 1 

(1875) 581, excl. GRIFFITH t. 629; STEEN. Reinward- 

tia 1 (1952) 470, f. 1; SLEUM. Blumea 26 (1980) 162. 

— Schoepfiopsis fragrans (WALL. in Roxs.) MIERS, 

J. Linn. Soc. Bot. 17 (1878) 76. — Fig. 15. 

Glabrous shrub or small tree, (1—) 3—5 (—12) m; 

bark thick, corky, whitish grey or pale brown, with 

fine horizontal fissures. Branchlets angular. Leaves 

elliptic-oblong to lanceolate, apex acuminate, base 

acute, subinequilateral, chartaceous to subcoriace- 

ous (rarely coriaceous at higher altitudes), dark green 

above, paler beneath when fresh, often tubercled, 

5—9 (—12) by (1.2—) 3—5 (—6) cm; nerves 5—7 (—9) 

pairs, inarching, inconspicuous above, a little raised 

beneath; petiole slender, 4—6 (—7) mm. Racemes 

solitary, 3—7 (—10)-flowered, 2.5—3 (—4) cm; ped- 

uncle provided at base with several persistent small 
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Fig. 15. Schoepfia fragrans WALL. a. Habit, x 1, b. flower, opened, supported by the 3 bracts at base, x 2 

(VAN STEENIS 9719). 

perular bracts; pedicels slender, (5—) 8—10 (—12) 

mm, distally with a cupule formed by | bract and 2 

bracteoles, 0.5 mm. Calyx obconical, edge truncate, 

adherent to the ovary and accrescent in fruit. Corolla 

tubular, fleshy, whitish or pinkish to yellowish, or 

even sulphur-yellow, with a scent of jasmine, tube 

0.8—1 cm long, 4—5 mm @g, grooved at base where it 

is agglutinated (or connate) around the ovary; lobes 

oblong, subacute, 4—5 mm, with a tuft of hairs at 

their inner base above the insertion of the anthers. 

Stamens (4) 5; filaments cohering to corolla tube; an- 

thers ovate, subbilobed, free in the throat. Disk epi- 

gynous, pulvinate. Ovary half-superior, turbinate, 

5—6 mm long; style as long as or shorter than the co- 

rolla tube; stigma generally 3-lobed. Drupe ellipsoid- 

oblongoid, whitish or cream to yellow, (0.7—) 1—1.2 

cm long, 0.7—0.8 mm @, crowned by the disk; peri- 

carp succulent when ripe, 1—2 mm thick; endocarp 

thin-crustaceous, striate lengthwise. Seed 1, white, 

conforming with the endocarp. 
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Distr. Nepal, Bhutan, E. Bengal, Assam, Bur- Ecol. In primary montane forest or forest bor- 

ma, SW. China, Thailand, Indochina; in Malesia: N. ders, also in mossy forest, (600—) 1400—2500 

Sumatra (Atjeh: Gajo Lands). (—3000) m. 

Excluded 

Several genera formerly accommodated in a larger family concept ‘Ol/acineae’ are excluded and treated 

under /cacinaceae (see Fl. Males. I, 7, 1971, 1—87) or Opiliaceae (this volume, pp. 31-52). The present list 

is restricted to those genera and some species which have in the past been ascribed to Olacineae but which 

belong to different families. 

Bracea KING, J. As. Soc. Beng. 64, ii (1898) 101 is according to StapF & KING, Ic. Pl. 7 (1901) t. 2690 = 

Sarcosperma (Sarcospermataceae). 

Ctenolophon Ottv. Trans. Linn. Soc. 28 (1873) 516, t. 43 belongs according to WINKLER in E. & P. Nat. 

Pfl. Fam. ed. 2, 19a (1931) 122 to Linaceae. 

Erythropalum triandrum Quis. & MERR. Philip. J. Sc. 37 (1928) 143 = Alsomitra macrocarpa (BL.) ROEM. 

(Cucurbitaceae), fide Kew. 

Fissipetalum Merk. J. Str. Br. R. As. Soc. 85 (1922) 168 is according to Airy SHAw, Kew Bull. (1947) 22 

= Ericybe Roxs. (Convolvulaceae). 

Pteleocarpa Ouiv. Trans. Linn. Soc. 28 (1873) 515 has, with some doubt, been accommodated in Boragina- 

cede. 

Strombosia? philippinensis [non (BAILL.) ROLFE] LaM& HoLtuHuts, Blumea 5 (1942) 178, based on LAM 3175 

from Talaud Is., is identified by BAKHUIZEN f. & VAN STEENIS as Celtis paniculata (ENDL.) PLANCH. (U/ma- 

ceae). 

Worcesterianthus Merk. Philip. J. Sc. 9 (1914) Bot. 288; ibid. 10 (1915) Bot. 270 is according to VAN STEE- 

Nis, Acta Bot. Neerl. 4 (1955) 478 = Microdesmis Hook. f. (Euphorbiaceae or Pandaceae respectively). 
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OPILIACEAE (P. Hiepko, Berlin) 

Small evergreen trees, shrubs or lianas; two genera (Cansjera and Opilia) are 

known to be root-parasites. Leaves distichous, simple, usually extremely var- 

iable in form and size, entire, exstipulate, pinnately veined; dried leaves mostly 

finely tubercled by cystoliths located in the mesophyll. /nflorescences axillary 

or cauliflorous, panicle-like, racemose, umbellate (in Africa) or spicate; bracts 

narrowly ovate or scale-like, in Opilia peltate, often early caducous. Flowers 

small, (3—) 4—5) (—6)-merous, mainly bisexual, sometimes unisexual and plants 

then dioecious (Gjellerupia, Melientha, and Agonandra) or gynodioecious 

(Champereia). Perianth with valvate, free or sometimes partly united tepals (in 

Q flowers of Gjellerupia wanting). Stamens as many as and opposite to the tep- 

als (in Q flowers only small staminodes); anthers introrse, 2-celled, longitu- 

dinally dehiscent. Disk intrastaminal, lobed (lobes alternating with the sta- 

mens), annular, or cupular. Ovary superior, 1-celled; style short or none, stigma 

entire or shallowly lobed. Ovule 1, pendulous from the apex of a central placen- 

ta, anatropous, unitegmic and tenuinucellar. Fruit drupaceous, pericarp rather 

thin, mesocarp + fleshy-juicy, endocarp woody or crustaceous. Seed large, 

conform to the drupe, without testa; hilum basal, often in a funnel-shaped cavi- 

ty. Embryo terete, embedded in rich, oily endosperm, nearly as long as the seed 

or shorter, with 3—4 linear cotyledons, radicle often very short. 

Distribution. There are 9 genera with about 30 spp., widespread in the tropics. Rhopalopilia 

is restricted to Africa and Madagascar, Agonandra to South and Central America. In Malesia: 

7 genera, 5 of these only known from the eastern Old World (1 endemic: Gjellerupia in New Gui- 

nea); Opilia and Urobotrya occur also in tropical Africa. 

Ecology. Some species of Opiliaceae occur as undergrowth in evergreen forest, primary and 

secondary, e.g. Lepionurus sylvestris is in Java an indicator of everwet climate [cf. VAN STEENIS 

in Back. & Bakh. f. Fl. Java 2, 1965, (70)]. Other species tolerate or prefer a more seasonal climate 

and are constituents of deciduous forest. Cansjera and Opilia often occur in beach forest. 

As to the altitude the species of Opiliaceae are usually found at low and medium altitude below 

1000 m, only some species ascend with several collections up to 1600 or even 2000 m (Lepionurus 

in Sumatra). 

Some species are mainly growing on sandy soil, others are more often found on limestone. 

Habit. Most species are small trees of about 3—8 m, sometimes gregariously growing (Urobo- 

trya spp.) or tiny shrubs (Lepionurus often less than 1 m high); only Champereia and Melientha 

can attain sizes of more than 10 m. The lianas (Cansjera and Opilia) are climbing up to 30 m, 

but they are often recorded as erect shrubs, too. The stem of a young Cansjera rheedii is growing 

in an inclined position and the branches are spreading (cf. HiEPKO& WEBER, Willdenowia 8, 1978, 

354, f. 1); if there is no tree for climbing up it becomes an erect shrub. 

Pollination. The flowers of all species of this family possess nectar-secreting disks; some flow- 

ers are fragrant. They are evidently entomophilous. The inflorescences of Champereia manillana 

are often visited by ants. 

Dispersal. The fruits of Opiliaceae are drupaceous and vary in size from less than | cm long 

(Champereia) to 4 cm (Melientha). For Champereia it is reported that the fruits are eaten by birds. 

Galls. Galled fruits (or flowers?), in form and size like peas, have been observed in some speci- 

mens of Opilia amentacea (in N. Borneo, Philippines, and New Guinea). 

Parasitism. Root-parasitism has been proved to occur in Cansjera leptostachya, C. rheedii and 

Opilia amentacea (see under these species). According to HiEPKO& WEBER (/.c.), Cansjera rheedit 

(31) 
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forms 4 morphologically different types of haustoria. The largest type of haustoria is formed in 

the root hair zone and may grow up to | cm or more in diameter. Selfparasitism is common in 

this species, and it was shown that it is also mycotrophic (cf. WEBER, Naturwissenschaften 64, 

1977, 640 f.). 

Morphology. The panicle-like inflorescences of Champereia and Melientha are irregularly 

branched (fig. 2, 5), the flowers are pedicelled or sessile. In the racemose inflorescences of some 

genera the pedicelled flowers are arranged in ternate groups (in the axil of each bract) along the 

rachis, showing that these inflorescences are not genuine racemes but more complex types of in- 

florescences. Occurrence of bracteoles in some species of Urobotrya stresses this opinion. 

The perianth of Opiliaceae was often described as composed of a ‘minute and inconspicuous’ 

calyx and + free petals. Other authors use these terms only for the description of Opilia, whereas 

the flowers of the other genera are called monochlamydeous (e.g. BACK. & BAkH. f. Fl. Java 2, 

1965, 66). Since the flowers of Opilia show solely a slightly cupuliform torus which hardly can 

be called calyx, I use the terms perianth and tepals for the entire family. 

Anatomy. Wood. Most Opiliaceae are wood anatomically rather homogeneous. The light 

coloured wood shows often faint to distinct growth rings. The vessels are predominantly solitary, 

but up to 40—80% in radial multiples and tangential groups in Lepionurus and Urobotrya lati- 

squama. The shrubby species show small vessels, the lianas have vessel diameters up to 200 um. 

Fibres are often thick-walled, with minutely bordered pits in Gjellerupia and Lepionurus, and 

bordered pits up to 4—6 um in the other genera. The rays are 2—6-seriate mingled with few 

uniseriates; ray cells are weakly procumbent and square/upright, except in Agonandra, Opilia, 

Champereia, and Melientha, where the rays are composed of clearly procumbent cells. With the 

exception of Agonandra, all genera show cystoliths of calcium carbonate in enlarged ray cells. 

The presence or absence of stalks and the size and shape of the cystoliths seem to have diagnostic 

value. Parenchyma strands are apotracheal, diffuse or diffuse-inaggregate. 

Leaves. Cystoliths occur in all representatives, commonly in pairs of clusters in enlarged meso- 

phyll cells or ray cells of the vascular tissue. Size, shape and refractive properties seem to be taxo- 

nomically relevant. Within the family, uniseriate and branched hairs (the last mentioned in species 

of Opilia, Rhopalopilia and Cansjera) are found. They may cover leaf surfaces, or may be re- 

stricted to midrib and veins, or are lacking. Stomata are paracytic with two to several subsidiary 

cells. Some variation in differentiation of the mesophyll is found: either a homogeneous tissue 

of cubic cells, or two layers of palisade parenchyma and spongy parenchyma, with or without a 

hypodermis. 

Both wood and leaf characters point to a very close relationship between Champereia and Me- 

lientha. Of the other Malesian taxa, G/jellerupia, Lepionurus, and Urobotrya are very similar. 

Opilia and Cansjera, as well as the African Rhopalopilia and the neotropical Agonandra, seem 

to have a slightly isolated position. 

Literature: Descu, Mal. For. Rec. 15? (1954) 431; EpELHorFrF, Bot. Jahrb. 8 (1887) 100—153; 

KoEK-NOORMAN & VAN RIJCKEVORSEL, Willdenowia 13 (1983) 147—174; METCALFE & CHALK, 

Anat. Dicot. Oxford (1950) 379—381; REED, Mem. Soc. Brot. 10 (1955) 29—79; SOLEREDER, Syst. 

Anat. Dicot. Stuttgart (1899) 227—237, 829-830; ibid. (1908) 81—83. — J. KOEK-NOORMAN. 

Embryology. Detailed embryological investigations on members of this family are very rare. 

Only in Cansjera rheedii (Swamy, 1960) and Opilia amentacea (SHAMANNA, 1955; Swamy & RAo, 

1963) the male and female gametophyte have been studied. In the tetrasporangiate anther a glan- 

dular tapetum with 2—4-nucleate cells is developed. The pollen grains are 2-celled when shed. 

The anatropous ovule is unitegmic and has a much reduced nucellus. The nucellar tissue and 

the integument collapse in later stages of ovular development (therefore the ovules often have 

been described as ategmic). The chalazal megaspore of the linear tetrad develops into a Polygo- 

num type embryo sac. A chalazal caecum grows down into the solid part of the gynoecium and 

so the embryo sac becomes U-shaped at maturity. The endosperm is cellular. Its chalazal chamber 

grows towards the base of the ovary forming a 1-nucleate haustorium which in Opilia amentacea 
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reaches the pedicel of the flower. In Cansjera rheedii the haustorium is branched and secondary 

haustoria are developed. The embryogeny has not yet been studied. 

Literature: Davis, Embryol. Angiosp. (1966) 193 f.; FAGERLIND, Svensk Bot. Tidskr. 42 (1948) 

195—229; SHAMANNA, Curr. Sci. 24 (1955) 165-167; Swamy, Phytomorphology 10 (1960) 

397—409; Swamy & Rao, ibid. 13 (1963) 423—428. 

Palynology. The first detailed palynological survey of Opiliaceae (together with the other 

families of Olacales) was given by REED (1955). The results of my own studies during the last years 

have not yet been published. 

The pollen grains of Opiliaceae (in Mal.) are always simple, spherical or suboblate (Gjellerupia, 

Lepionurus), and mostly distinctly tricolporate. The ectoaperture is a furrow bordered by a 

smooth margin (Urobotrya and Opilia). In Lepionurus the ectoapertures are very short and dis- 

tinct. If the pollen is reticulate, the meshes are interrupted by the colpi (Champereia, Gjellerupia, 

Melientha, and Urobotrya) or closed by a murus (Lepionurus). 

The apertural membrane is granulate only on the endoaperture in Cansjera, Champereia, and 

Gjellerupia, but on the whole surface of the furrow in Opilia and Urobotrya. 

The ectexine consists of tectum, infratectal layer and foot-layer. The tectum varies in thickness 

and may be smooth, perforate, echinulate (A gonandra) or reticulate, sometimes with crested muri 

(Champereia, Lepionurus and Melientha), while in some genera the meshes are not closed (e.g. 

Gjellerupia). The infratectal layer is columellate, except in Cansjera in which it is granular. The 

foot-layer is often sculptured on the inner side of the apertural margin. Endexine is generally pres- 

ent. 

The pollen of Opiliaceae is similar to the pollen of Olacaceae (LOBREAU-CALLEN, 1980) where 

we also find many suboblate grains. It also resembles pollen of Jcacinaceae. The pollen grains of 

Cansjera are similar to those of certain genera of Santalaceae (Scleropyrum, Pyrularia, etc.) and 

to those of Octoknemaceae. These families have an endosculptate foot-layer and an ornamented 

apertural membrane (except many /cacinaceae). 

Literature: ERDTMAN, Pollen morphology and plant taxonomy, Angiosperms (1952) 298—299; 

LOBREAU-CALLEN, Adansonia sér. 2, 20 (1980) 29—89; REED, Mem. Soc. Brot. 10 (1955) 29-79. 

— D. LOBREAU-CALLEN. 

Chromosomes. Chromosome numbers of 3 spp. have been recorded, two of these species 

occur in Malesia: Lepionurus sylvestris (n = 10) and Opilia amentacea (= O. celtidifolia, 2n = 

20, African material counted). The neotropical Agonandra racemosa has the same chromosome 

number (n = 10). 

Literature: KHosLa, Nucleus 21 (1978) 211—218; MANGENOT & MANGENOT, Bull. Jard. Bot. 

Brux. 28 (1958) 323; SEAvEyY, Taxon 24 (1975) 671. 

Phytochemistry. HEGNAUER (1969) stressed the paucity of phytochemical information on 

Opiliaceae. The most interesting feature then known was the presence of acetylenic fatty acids in 

the lipids of roots, stem and leaves of Cansjera leptostachya Bru. This connects Opiliaceae bio- 

chemically with Olacaceae and Santalaceae. In the meantime phytochemical screenings of some 

medicinally used African Opiliaceous plants demonstrated the presence of saponins in two Mada- 

gascan species of Rhopalopilia (DEBRAY c.s., 1971), in Rhopalopilia pallens PIERRE (BOUQUET, 

1970) and in Opilia celtidifolia (GuILL. & PERR.) ENDL. (HAERDI, 1964, /.c. sub ‘Uses’; BOUQUET 

& DEBRAY, 1974; SHIHATAC.S., 1977). Alkaloid-like substances were also detected in the Madagas- 

can Rhopalopilia spp., in Rhopalopilia pallens and in Opilia celtidifolia, but confirmation of the 

presence of true alkaloids by isolation and characterization is still lacking. Saponins of the bark 

of Opilia celtidifolia have triterpenic sapogenins, i.e. oleanolic acid and hederagenin, according 

to SHIHATAC.S. (1977). This is in line with the saponins of African Olacaceae which have recently 

been shown to have mainly oleanolic acid and hederagenin as sapogenins. 

Literature: BoUQUET, Plantes méd. Congo-Brazzaville, Thése (Pharm.), Univ. Paris (1970) 37; 

BouquET & DEBRAY, Plantes méd. Céte d’Ivoire, Trav. Doc. O.R.S.T.O.M. no. 32, Paris (1974) 

133; DeBRayc.s. Contr. inventaire plantes méd. Madagascar, Trav. Doc. O.R.S.T.O.M. no. 8, 
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Paris (1971) 31; HEGNAUER, Chemotaxonomie der Pflanzen 5 (1969) 248—249: SuHiHaTac.s. Plan- 

ta Medica 31 (1977) 60—67. — R. HEGNAUER. 

Taxonomy. Before VALETON (1886) established the Opiliaceae as a distinct family the genera 

of this group have been placed by different authors in several other families. BENTHAM & HOOKER 

(1862) e.g. treated the tribe Opilieae (Lepionurus, Cansjera, Opilia, and Agonandra) as a part of 

their Olacineae, whereas Champereia was a member of their Santalaceae (B. & H., 1883). In the 

treatment of BAILLON (1892) the Opilieae (including Opilia, Lepionurus, Champereia, Melientha, 

Agonandra, and Cansjera) made part of the family Loranthaceae, which included also the Ola- 

ceae, Santaleae and several other groups today mostly considered to form distinct families. ENG- 

LER (1889) treated Champereia also as a genus of Santalaceae; the other genera of our Opiliaceae 

were placed in two different tribes of the family Olacaceae, namely the Opilieae (Opilia, Cansjera, 

and Lepionurus) and Agonandreae (Agonandra). 

In 1897 ENGLER accepted the family Opiliaceae as established by VALETON (/.c.) and transfered 

Champereia according to the treatment of VALETON from Santalaceae to the tribe Opilieae of this 

family. In the classification of SLEUMER (1935) the same two tribes are set down: Opilieae and 

Agonandreae. The second tribe is composed of the genera G/el/erupia and Agonandra. Since Gjel- 

lerupia is, with respect to morphological, anatomical, and palynological characters, obviously 

more closely allied to Urobotrya and Lepionurus it has also to be included in the Opilieae. 

Most present-day authors consider Opiliaceae in our circumscription as a distinct family placed 

along with Olacaceae and Santalaceae in the order Santalales (or Olacales). THORNE (1981) very 

recently included this family in the rank of a subfamily in his Olacaceae. 

Literature: BAILLON, Hist. Pl. 11 (1892) 456—458; BENTHAM & HOOKER, Gen. PI. | (1862) 349; 

ibid. 3 (1883) 231; ENGLERin E. & P. Nat. Pfl. Fam. 3, 1 (1889) 214, 240—241; ibid. Nachtr. 1 

(1897) 143; SLEUMER in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 33—41, 339; THoRNE in Young 

& Seigler, Phytochemistry and angiosperm phylogeny (1981); VALETON, Crit. Overz. Olacin. 

(1886) 136-161. 

Uses. Young leaves and inflorescences (incl. young fruits) of Champereia manillana and Me- 

lientha suavis are frequently used as a vegetable. The fruits (juicy mesocarp) of some species are 

also eaten locally and occasionally: Cansjera leptostachya (Northern Australia), Champereia ma- 

nillana (in many parts of the range), Melientha suavis (in Thailand), and Opilia spp. (in Northern 

Australia and different parts of Africa). 

Some species are used in local folk medicine (pounded or as a decoction): Champereia manilla- 

na (leaves and roots applied for ulcers, rheumatism, headache, and stomachache); Lepionurus 

sylvestris (roots or whole plant applied for fever or headache); Opilia amentacea (roots and/or 

leaves are in Africa applied for fever, headache, or intestinal parasites; in W. Africa the plant is 

said to have a purgative, diuretic, and abortive action); Urobotrya siamensis (in Thailand used 

for a medicine against intestinal parasites, in large amount a deadly poison). 

The wood of Melientha suavis is often used for charcoal in Thailand. 

Literature: BURKILL, Dict. Econ. Prod. Mal. Pen. (1935) 526, 1353; DRuET & CoMEAU, Ann. 

Univ. Abidjan, sér. C, 14 (1978) 57—67; Dun Lop c.s. N. Territ. Bot. Bull. 1 (1976) 59; HAERDI, 

Acta Tropica, Suppl. 8 (1964) 109; H1repKo, Willdenowia 9 (1979) 13—56; IRvINE, Woody plants 

of Ghana (1961) 474; Wors.Ley, Acta Ethnographica 10 (1961) 153—190. 

KEY TO THE GENERA 

1. Inflorescence a panicle or panicle-like, in axils of leaves, often also on older branches and on the main 

trunk. 

2. Shrub or small tree, polygamous (gynodioecious). Flowers distinctly pedicelled. Drupe ellipsoid, 8—16 

ealaayl Oye eo ee Ce cate ten te tenets Se ae nn eer ote te em arhice co. 1. Champereia 

2. Small tree. Flowers unisexual, sessile, the female flowers often with a very short pedicel, elongated in 

Pu OISLALe sb Lupe. eupSOld 22-5 — 4) CHINIOND: ere aes ee aise. ote Siete oof ers ere tare 2. Melientha 
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1. Inflorescence a raceme or spike, in axils of leaves, rarely on older branches or on the trunk. 

3. Flowers in racemes, mostly 3 per bract. Bracts broadly ovate to ovate or cordate, caducous before anthe- 

sis. Tepals free or united at the base only (rarely female flowers without perianth). 

4. Shrub or small tree. Rachis of raceme glabrous or puberulous, pedicels glabrous. Bracts basally attached, 

not peltate. Drupe usually less than 1.5 cm long. 

5. Flowers bisexual. Raceme at least 2.5 cm, mostly longer. Drupe ellipsoid. 

6. Tepals free, recurved. Stamens exceeding the perianth. Disk annular. Drupe 8—16 mm 

3. Urobotrya 

6. Tepals united at base, tube cupular, lobes spreading. Stamens not exceeding the perianth. Disk cupular 

with irregularly lobed margin. Drupe 9—16 mm long, resting on the thickened disk 4. Lepionurus 

5. Plant dioecious. Raceme 1—2 cm long. Female flowers without perianth, male flowers with free tepals. 

Bape. OLDICULAL piers ee se en ites aig cares aes Ga brs Biers oer oh Dare Ee eek 5. Gjellerupia 

4. Liana, sometimes an erect shrub. Rachis of raceme and pedicels densely covered with brownish hairs. 

Bractsspeltate: Drupe ellipsoid, 1 5—3:cem long:. - <.2a2 2-1. ee See eee ee eee 6. Opilia 

3. Flowers in spikes, each flower in the axil of a small (c. 1 mm long) persistent bract. Tepals united, tube 

miccolate slobesishortermthan themube =...) =. Soo ace as 155 ee eee ee Coe ee 7. Cansjera 

1. CHAMPEREIA 

GriFF. Calc. J. Nat. Hist. 4 (1843) 237; Flora 27, 2 (1844) 436; Not. Pl. As. 4 

(1854) 362; Ic. Pl. As. 4 (1854) t. 537 (‘Champereya’); B. & H. Gen. Pl. 3 (1883) 

231; VALET. Crit. Overz. Olacin. (1886) 150; ENGL. in E. & P. Nat. Pfl. Fam. 

3, 1 (1889) 214 (sub Santalaceae); BoERL. Handl. | (1890) 210; BAIL. Hist. Pl. 

11 (1892) 457 (sub Loranthaceae); ENGL. in E. & P. Nat. Pfl. Fam. Nachtr. 1 

(1897) 143 (sub Opiliaceae); SLEUM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

37; HrepKo, Willdenowia 9 (1979) 14. — Malulucban Buco, FI. Filip. (1837) 

188, nom. illeg. — Opilia sect. Opiliastrum BatLL. Adansonia 3 (1862) 123. — 

Govantesia LLANOs, Rev. Progr. Cienc. 15 (1865) 191. — Nallogia Batt. Bull. 

Soc. Linn. Paris 2 (1892) 985; Hist. Pl. 11 (1892) 478. — Fig. 1, 2, 5b. 

Shrubs or small trees; branchlets glabrous. Leaves coriaceous-fleshy. Plants 

polygamous with 9 or 9 flowers in panicles. Panicles axillary, often also on 

older branches or on the main trunk. J/nflorescences with @ flowers widely 

branched; 9 inflorescences more dense with stout branches, rachises sometimes 

finely puberulous. Flowers 5- (sometimes 4- or 6-)merous, with pedicels, solitary 

or fascicled along the branches of the inflorescence; bracts minute, fugacious. 

— 9 Flowers: tepals reflexed; filaments filiform; ovary small, conical, half im- 

mersed in the fleshy, annular disk; stigma sessile. — Q Flowers: tepals adjacent 

to the ovary; stamens rudimentary; disk lobed. Drupe shortly pedicelled, ellips- 

oid; pericarp thin, 0.8—1.2 mm thick, mesocarp fleshy, endocarp woody. Em- 

bryo nearly as long as the seed, radicle small, with 3 long cotyledons. 

Distr. One variable species: Andamans, Burma, Thailand, Vietnam, Taiwan, and Malesia. Fig. 3. 

Ecol. Open evergreen forest and dry monsoon forest, from lowland up to c. 1600 m, mostly below 900 m. 

1. Champereia manillana (BL.) MerR. Philip. J. Sc. 580, f. 862 (‘Cansjera leptostachya’); KANEHIRA, 

7 (1912) Bot. 233; Fl. Manila (1912) 185; Philip. J. | Form. Trees, ed. 2 (1936) 176, f. 128; Merr. J. Arn. 

Sc. 11 (1916) Bot. 268; Sp. Blanc. (1918) 133; En. Arb. 19 (1938) 25; CoRNER, Ways. Trees (1940) 514, 

Philip. 2 (1923) 116; Koorp. Exk. Fl. Java 4 (1925) — f. 173; Descu, Mal. For. Rec. 152 (1954) 431; Liu, 
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cS 

a ae nee 

Fig. 1. Champereia manillana (Bu.) MERR. a—b. 9 Flower, c. 9 flower, d. Q flower, two tepals removed 

(a—b GEESINK & HIEPKO 7823, c—d HiEpKOo 364). After HiEpKo, 1979. 

Illust. Lign. Pl. Taiwan 2 (1962) 808; Li, Woody FI. 

Taiwan (1963) 142, f. 50 (sub Santalaceae); BACK. & 

BakH./f. Fl. Java 2 (1965) 67; Hatus. Mem. Fac. Ag- 

ric. Kagoshima Univ. 5, 3 (1966) 27; HUANG, Taiwania 

14 (1968) 229 (fig. of pollen); Li, Fl. Taiwan 2 (1976) 

233, f.279; HierKo, Willdenowia9 (1979) 16. — Cans- 

jJera manillana Bu. Mus. Bot. Lugd. Bat. 1 (1851) 246. 

— Opilia manillana Baiv. Adansonia 3 (1862) 124. — 

Opilia cumingiana Bai... 1.c. — Govantesia maluluc- 

ban Luianos, Rev. Progr. Cienc. 15 (1865) 191. — 

Champereya gnetocarpa Kurz, J. Bot. 13 (1875) 325; 

J. As. Soc. Beng. 45, ii (1876) 123. — Champereya 

griffithiana PLANCH. ex Kurz, J. As. Soc. Beng. 44, 

li (1875) 154; Hook. f. Fl. Br. India 5 (1886) 236 

(‘Champereia’ sub Santalaceae); GAMBLE, J. As. Soc. 

Beng. 75, ii (1912) 277; Parkins. For. Fl. Andam. 

(1923) 231. — C. griffithii PLANCH. ex KuRzZ, For. Fl. 

Burma 2 (1877) 330 (nom. illeg.); ViDAL, Sin. Atlas 

(1883) t. 81, f. D; Phan. Cuming. (1885) 141; Rev. Pl. 

Vasc. Filip. (1886) 232; Rupv. Fl. Mal. Pen. 3 (1924) 

172; Burk. Dict. (1935) 520. — Nallogia gaudichau- 

diana Batt. Bull. Soc. Linn. Paris 2 (1892) 985. — C. 

gaudichaudiana ( BAILL.) TIEGH. Bull. Soc. Bot. Fr. 41 

(1894) 65. — C. cumingiana (BatLt.) MERR. Philip. J. 

Sc. 1 (1906) Suppl. 50; Ito, Illust. Form. Pl. (1927) t. 

523. — C. platyphylla MER. Philip. J. Sc. 11 (1916) 

Bot. 177; En. Philip. 2 (1923) 116. — C. oblongifolia 

Merk. Philip. J. Sc. 11 (1916) Bot. 177; En. Philip. 2 

(1923) 116. — C. lanceolata MERR. Un. Cal. Publ. 

Bot. 15 (1929) 57. — Fig. 1, 2, 5b. 

Small tree, mostly 4—8 m, sometimes up to 20 m, 

or shrub; stem 5—12 (—35) cm 9; bark smooth, pale. 

Slash wood white to cream. Leaves glabrous, ovate, 

oblong, or lanceolate, (4.5—) 6—18 (—25) by (1.5—) 

2—8 (—11) cm; apex slightly acuminate or acute; base 

shortly attenuate to attenuate, rarely rounded; mid- 
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Fig. 2. Champereia manillana (Bu.) MERR. Left: twig with inflorescences with 9 flowers (RAHMAT sI TOROES 

3297); right: young infructescence developed from a Q inflorescence (H1EPKO 364). After HiepKo, 1979. 

rib above prominulous; nerves 5—7 (—8) pairs; mid- 

rib and nerves prominent beneath; petiole 3—5 (—8) 

mm. Panicles solitary or in groups of 2—4; main 

rachis up to 20 cm long; bracts ovate, acute, 0.5—1 

mm long. — 9 Flowers: pedicels 2—5 mm, thicken- 

ed upwards; tepals yellowish green, 1—1.5 mm, 

oblong, acute; stamens as long as the tepals, anthers 

yellow, oval, 0.3 mm long; disk green, annual, 

crenulate; ovary green, 0.5 mm long. — Q Flowers 

green; pedicels c. 0.5 mm long; tepals c. 0.5 mm, 

acute; staminodes minute, 0.2 mm long, scaly; disk- 

lobes smaller than staminodes; ovary cylindric to 

ovoid, c. 0.5 mm long; stigma sessile, cushion- 

shaped. Drupe orange-red, (8—) 10—12 (—15) by 7-9 

mm; pedicels c. 1.5—2 (—4) mm. 

Distr. Andamans and SE. Asia to Taiwan, 

throughout Malesia to NW. New Guinea. Fig. 3. 

Ecol. In open evergreen forest, primary and sec- 

ondary, and in dry monsoon forest. Mostly at low 

and medium altitudes, from sea level up to 700 m, 

sometimes to 900 m (Malay Peninsula) or even 1600 

m (N. Borneo). Fi. fr. Jan.—Dec., only in the north- 

ern part of the area of distribution (e.g. Luzon) more 

concentrated: f/. Dec.—April, fr. Jan.—May. 

Inflorescences are frequently visited by ants. 

Fruits eaten by birds. 

Uses. Young leaves and young fruits are eaten as 

vegetables; according to BuRKILL (Dict. 1935, 520) 

and many labels; BURKILL (/.c.) and many collectors 

recorded the fruits to be eaten in Thailand, Malaya, 

the Kangean Is., Flores, N. Borneo, and the Philip- 

pines (Luzon, Palawan). Leaves and roots are 

pounded to make a poultice for ulcers, and the boiled 

root is used for rheumatism in Malaya (BURKILL, 

l.c.). Mindanao: leaves pounded and applied for 

headache and stomachache (fide FRAKE in sched.). 

Vern. Malay Peninsula: be/kan (sakai), chempe- 

rai, chimpri, chipreh, poko kuching-kuching, shar- 

ing some of these names with Lepionurus sylvestris; 

Sumatra (Simalur): tutup-mateh; Flores: sasang, sui; 

Philippines (MerR. En. Philip. 2, 1923, 116): 

garimo, liongliong, luingluing, malakabuan, mala- 

lukban, malardyap, marispdris, Tag., ichikamanok, 

Tagb., panalaydpin, Ilk., panalaydpon, Sbl., sulan- 

manok, Sub., talaminuk, Iv.; the main name in Lu- 

zon: malulukban; Palawan: duro-manok, lanitt; 

Mindanao: gelenjup, getipun; Celebes: borongbeni- 

si, kajuwatu; Talaud Is.: amaloana, aramalu; Am- 

boina: sayor garing. 

Notes. The species is extremely variable in vege- 

tative characters, especially in form and size of 

leaves. The greatest variation is found in N. Borneo 

and the Philippines. Specimens from Luzon (and 

Taiwan) often have relatively small leaves; the largest 
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Fig. 3. Range of Champereia manillana (Bl.) MERR. After HiepKo, 1979. 

leaves are found in Samar and N. Borneo. But leaves 

of similar extreme sizes occur in other localities, too, 

and the number of main side-nerves is rather con- 

stant. Therefore it is impossible to accept the species 

described and named by MERRILL. 

The flowers are rather uniform. The ovary of the 

9 flowers obviously develops rarely into a fruit. The 

variation of the size of the fruits is considerable, but 

the extreme forms are irregularly scattered over the 

whole area of distribution, e.g. relatively large fruits 

occur at the western (Andamans) and at the north- 

eastern border (Samar) of this area. 

2. MELIENTHA 

Prerre, Bull. Soc. Linn. Paris 1 (1888) 762; Bary. Hist. Pl. 11 (1892) 457; 

ENGL. in E. & P. Nat. Pfl. Fam. Nachtr. 1 (1897) 143; SLeum. in E. & P. Nat. 

Pfl. Fam. ed. 2, 16b (1935) 36; HrepKo, Willdenowia 9 (1979) 23. — Fig. 4, 5a. 

Small trees; branchlets glabrous. Leaves glabrous, coriaceous-fleshy, in dry 

state hard and brittle. Plants dioecious. Flowers in panicle-like branched inflor- 

escences; rachises minutely papillate to puberulous. /nflorescences mostly on 

the main trunk but also on branches and even in the axils of the uppermost 

leaves. Flowers 4- or 5-merous. — © Flowers sessile, solitary or in groups of 

3—5 (mainly at the end of the rachises) in the axil of a minute bract. Tepals re- 

flexed. Filaments very short, attached to the base of the tepals; anthers relatively 
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b 

Fig. 4. Melientha suavis PIERRE spp. suavis. a. Part of a Q inflorescence, b. 9 flower, two tepals removed, 

c. LS ofa o& flower-bud, d. o flower, the stamens removed, e. o flower (a—c PUT 666, d—e MAXWELL75-70). 

After HrepKo, 1979. 

large. Disk lobes fleshy, as large as the rudimentary ovary. — 9 Flowers soli- 

tary per bract, sometimes in groups of 3—4, with very short pedicels. Tepals ad- 

jacent to the ovary; the small staminodes alternating with broad disk lobes. 

Drupe pedicelled, ellipsoid to slightly ovoid or obovoid; pericarp thin, 1.5—2 

mm thick, mesocarp fleshy-juicy, endocarp woody. Embryo nearly as long as 

the seed, with small radicle (2 mm) and 3—4 long, narrow cotyledons. 

Distr. Monotypic, SE. Asia (Indochina, Thailand) and West Malesia: Malaya, Borneo, and the Philip- 

pines. Fig. 6. 

Ecol. Primary, mostly deciduous forest, from the lowland up to 1500 m. 

1. Melientha suavis PIERRE, Bull. Soc. Linn. Paris | 

(1888) 763; Fl. Coch. fase. 17 (1892) t. 264B; GaG- 

NEP. Fl. Gén. I.-C. 1 (1911) 802, f. 89; ibid. Suppl. 

1 (1948) 731; HiepKo, Willdenowia 9 (1979) 23. — 

M. acuminata Merk. Philip. J. Sc. 29 (1926) 477. — 

Fig. 4, 5a. 

Small tree up to 13 m. Leaves lanceolate, elliptic to 

ovate (or rarely obovate), (4—) 6—12 (—16) by 2.5—5 

(—7) cm; apex obtuse- or retuse-mucronulate, some- 

times acute to acuminate; base cuneate-attenuate; 

nerves 5—6 (—8) pairs; hardly prominulous on both 

sides; petiole 1-5 mm. /nflorescences often in 

groups on swellings at the trunk or solitary on 

branches and in axils of leaves; main rachis up to 15 

cm, in fruiting state up to 20 cm; bracts ovate, acute, 

c. 0.5 mm long. Flowers: see under the subspecies. 

Drupe yellow, 2.3—4 by 1.5—2 cm; pedicels 3—7 

mm. 
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b 

Fig. 5. Melientha suavis PIERRE ssp. suavis. a. In- 

fructescences. — Champereia manillana (BL.) MERR. 

b. Infructescence developed from an inflorescence 

with 9 flowers (a MAXWELL 75-452, b HARDIAL & 

SAMSURI 226). After HiEpKo, 1979. 

KEY TO THE SUBSPECIES 

1. Drupe ellipsoid or slightly ovoid, 2.3—3 cm long 

a. ssp. suavis 

1. Drupe slightly obovoid, 3.5—4 cm long 

b. ssp. macrocarpa 

a. ssp. suavis. 

Small tree up to 11 m; bark grey, smooth or fis- 

sured; wood white. Leaves: see under the species; pet- 

iole 1—2 mm. Main rachis of the infructescence up to 

5 mm @. — o& Flowers: tepals greenish, c. 1.5 mm, 

oblong, acute; anthers yellow, almost sessile, oval, 

1—1.5 mm long. Disk lobes and rudiment of ovary 

thick, irregularly angular, c. 0.5 mm long. — Q 

Flowers green; pedicels less than 0.5 mm; tepals c. 1 

mm, acute; staminodes shorter than 0.5 mm; disk 

lobes as long as the staminodes, but much broader. 

Ovary globose, c. 1 mm, stigma sessile. Drupe ellip- 

soid or + ovoid, 2.3—3 by 1.5—1.7 cm; in herb. usu- 

ally yellowish brown; pedicels 3—5 mm. 

Distr. Thailand, Laos, Vietnam, Cambodia; in 

Malesia: Malay Peninsula and Philippines (Minda- 

nao). Fig. 6. 

Ecol. In deciduous forest, locally common, rare- 

ly in dry evergreen forest. From sea level (in beach 

forest) up to 600 m. F/. Dec.—March; fr. April—July. 

Flowers strongly fragrant. 

Uses. Young shoots and inflorescences are eaten 

after boiling as a vegetable (notes of many collec- 

tors). Fruits edible. 

Vern. Philippines: malatado, Mindanao. 

Note. Melientha suavis ssp. suavis varies consid- 

erably in leaf characters. The apex of the leaves is of- 

ten obtuse-mucronulate but more or less acuminate 

leaves are to be found at several points of the range 

of the subspecies. 

b. ssp. macrocarpa HiepKo, Willdenowia 9 (1979) 

28. 

Small tree up to 13 m, girth of the stem up to 45 

cm; bark smooth, grey; wood white. Leaves lanceo- 

late, elliptic or slightly obovate, 8—15 by 2.3—4.5 cm; 

apex shortly acuminate; base cuneate-attenuate; pet- 

iole 2-5 mm long. Flowers not seen (according to 

KEP 80403 the inflorescences are attached to the 

stem and the flowers are ‘apetalous, 4 green sepals, 

4 stamens’). Main rachis of the infructescence up to 

7 mm @. Drupe ellipsoid to + obovoid, 3.5—4 by 2 

cm, in herb. dark brown; pedicels 7 mm long. 

Distr. Malesia: N. Borneo (Mt Kinabalu: Kota 

Belud). Fig. 6. 

Ecol. In primary forest up to 1500 m, on black 

rocky soil. Fr. July and Aug. 

Vern. TJangal. 

Note. The fruits of this subspecies differ consid- 

erably in form and size, the structure of the pericarp 

and of the seed corresponds to that of M. suavis ssp. 

suavis. 

Fig. 6. Range of the genus Melientha PiERRE: M. sua- 

vis PIERRE ssp. suavis (dots), M. suavis PIERRE ssp. 

macrocarpa HiepKO (triangles). After HiepKo, 1979. 
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3. UROBOTRYA 

STAPF, J. Linn. Soc. London 37 (1905) 89; HiepKo, Ber. Deut. Bot. Ges. 84 

(1972) 662; Willdenowia 9 (1979) 29. — Opilia subg. Urobotrya (Starr) ENGL. 

Bot. Jahrb. 43 (1909) 171; StEuM. in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

3Gee— Fig: 7. 

Fig. 7. Urobotrya parviflora HiePKo. a. Flower-bud, b. bract (with 3 buds), c. flower, one stamen cut off, 

d. LS of pistil and disk, e. flower, tepals and stamens removed, /. pistil with disk, after flowering, g. fruit, 

h. LS of seed (a, c, e NEDI738, holotype, b SAN 35987, d KOSTERMANS 21116, f KOSTERMANS 21069, g AMDJAH 

370, h Woop 1273). After HrEpKo, 1979. 
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Section Lepionuroides 

HiepKo, Willdenowia 6 (1972) 471; Nat. Hist. Bull. Siam Soc. 27 (1978) 121; 

Willdenowia 9 (1979) 29. 

Shrubs or small trees, twigs glabrous or puberulous. Leaves glabrous or mid- 

rib hairy, thinly-coriaceous. Flowers bisexual, in racemes, usually three pedi- 

celled flowers per bract; rachis of inflorescence slender, glabrous or puberulous. 

Bracts broad, green, with hyaline ciliate margin, densely imbricate, caducous 

before anthesis, only some basal (smaller) bracts persistent. Flowers 3- or 4 (—5) 

-merous. Tepals free, oblong, acute. Stamens exceeding the perianth. Disk an- 

nular, fleshy. Ovary conical to cylindric; stigma sessile. Drupe ellipsoid, meso- 

carp thinly-fleshy; embryo with 3 long cotyledons. 

Distr. The range of this section: 5 spp. in Thailand, S. Burma, Laos, S. China, Vietnam; in Malesia: 2 

spp. in Borneo and Flores. Fig. 8. 

Ecol. Evergreen (in Thailand rarely deciduous) forest, from the lowland up to c. 550 (—1000) m. 

Uses. Leaves and/or fruits of U. siamensis H1ePKOin Thailand locally used as a medicine against intestinal 

parasites, in large amounts a deadly poison. 

Taxon. The genus was originally restricted to western tropical Africa (Urobotrya sect. Urobotrya with 

2 spp.). This section is characterized by much longer racemes with small, narrowly triangular bracts. 

Two species from Indochina were originally described under Lepionurus. The young inflorescences are in- 

deed very similar to those of that genus, but the structure of the flowers differs considerably (cf. HIEPKO, Ber. 

Deut. Bot. Ges. 84, 1972, 661—663). Anatomical and palynological data support the opinion that Urobotrya 

and Lepionurus are closely allied mutually and to Gjellerupia. 

KEY TO THE SPECIES 

1. Racemes 4.5—5.5 cm long, rachis glabrous. Tepals mostly 3. Drupe 14-16 by 7 mm __ 1. U. floresensis 

1. Racemes 8—12 cm long, rachis densely puberulous. Tepals mostly 4. Drupe 13 by 8.5 mm 
2. U. parviflora 

1. Urobotrya floresensis HiepKo, Willdenowia 9 

(1979) 32. 

Small treelet, up to 3m. Twigs puberulous. Leaves 

glabrous, only the midrib underneath with short 

hairs; ovate to elliptic, (S—) 8-12 (—16) by (2-) 

3—4.5 (—6.5) cm; apex shortly acuminate, base 

rounded to cuneate; nerves 7—8 on each side of the 

midrib; petiole 1-2 mm. J/nflorescences axillary, 

solitary; rachis (3—) 4.5—5.5 cm, glabrous. Bracts 

broadly ovate, apiculate, 2.5—3 by 2.5-3 mm. 

Flowers 3 per bract, without bracteoles; pedicels 1.5 

mm. Tepals 3, rarely 4, c. 1 mm. Stamens white, fila- 

ment c. | mm. Disk cup-shaped, up to nearly half the 

length of the ovary. Ovary cylindric to conical, 0.7 

mm long; stigma tripartite. Drupe 14—16 by 7 mm; 

pedicel 3 mm. 

Distr. Malesia: Lesser Sunda Is. (W. Flores: 

Manggarai), 5 collections. Fig. 8. 

Ecol. From the lowland up to 800 m, according 

to ScHMUTZ (in sched.) gregarious (like in U. siamen- 

sis). 

Vern. Sasang manuk (cf. Opilia amentacea). 

Note. This species is distinguished by several 

Fig. 8. Range of Urobotrya Starr sect. Lepionuro- 

ides Hierko: U. floresensis HiEPKo (rhomb), U. /a- 

tisquama (GAGNEP.) HIEPKO (triangles), U. /ongipes 

(GaGNEP.) HrepKo (star), U. parviflora HIEPKO 

(squares), U. siamensis HtepKo (dots). After H1eP- 

KO, 1979. 
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characters partly typical for some other species of the 

genus: puberulous twigs, relatively small flowers, 

and large fruits (like U. parviflora), glabrous and 

comparatively short rachis (like U. siamensis). A uni- 

que character of U. floresensis is the trimerous flow- 

er, not only with three tepals and stamens, but also 

showing a tripartite stigma. 

2. Urobotrya parviflora HiepKo, Willdenowia 6 

(1972) 474; ibid. 9 (1979) 34. — Cansjera sp.? MERR. 

Un. Cal. Publ. Bot. 15 (1929) 57. — Fig. 7. 

Shrub, 1—5 m, twigs puberulous. Leaves glabrous, 

but midrib pilose on both sides, elliptic to broadly 

ovate or lanceolate, (6—) 8—13 (—17) by (1—) 2.5—5 

(—7) cm; apex shortly acuminate, base rounded or 

cuneate; midrib prominent and rounded, nerves less 

prominent beneath, 6—8 pairs; petiole 1—3 (—5) mm 

long. Inflorescences axillary, usually solitary, rarely 
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in twos; rachis 8—12 cm long, densely puberulous. 

Bracts broadly ovate, acuminate, 3—4 by 4 mm, fine- 

ly hairy on both sides. Flowers 3 per bract, without 

bracteoles; pedicels 1—1.5 mm. Tepals (3—) 4 (—5), 

whitish, c. | mm. Stamens white, filaments c. 1 mm, 

anthers elliptic, c. 0.5 mm long. Disk annular, low. 

Ovary conical, c. 0.5 mm long. Drupe slightly apicu- 

late, red, mesocarp juicy, 13 by 8.5 mm; pedicels up 

to 2.5 mm. 

Distr. Malesia: Borneo (Brunei, Sabah, N. & 

NE. Kalimantan). Fig. 8. 

Ecol. In primary and secondary evergreen forest, 

from sea level up to 540 m. Fi. fr. Jan.—Dec. 

Note. Form and size of the leaves are extremely 

variable; besides rather broadly ovate leaves narrow- 

ly lanceolate leaves are found (KOSTERMANS 21116: 

12 by 1 cm). Inflorescences, flowers and fruits are 

fairly uniform. 

4. LEPIONURUS 

BL. Bijdr. (1826) 1148; ENDL. Gen. Pl. 2 (1840) 1041; B. & H. Gen. Pl. 1 (1862) 

349; VALET. Crit. Overz. Olacin. (1886) 151; ENGL. in E. & P. Nat. Pfl. Fam. 

3, 1 (1889) 241 (sub Olacaceae); BAIL. Hist. Pl. 11 (1892) 456 (sub Lorantha- 

ceae); SLEUM.in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 35; HieEpKo, Willdeno- 

wia 9 (1979) 38. — Leptonium GriFF. Calc. J. Nat. Hist. 4 (1843) 236; Flora 27, 

2 (1844) 435. — Opilia sect. Lepionurus (Bu.) BAILL. Adansonia 3 (1862) 124. 

— Fig. 9, 10. 

Shrubs, erect or straggling, usually glabrous, sometimes young twigs with 

short hairs. Leaves glabrous, thinly coriaceous. Flowers bisexual, in axillary ra- 

cemes, three flowers per bract; rachis of inflorescence slender, glabrous. Bracts 

broad scaly, pale green, with hyaline, shortly ciliate margin, densely imbricate, 

caducous before anthesis (lowermost bracts smaller, sterile and persisting). 

Flowers (3—) 4 (—5)-merous. Perianth united, deeply lobed. Stamens not ex- 

ceeding the perianth, filaments flattened. Disk cupular, with irregularly lobed 

margin. Ovary ovoid-conical; stigma + sessile, entire or shallowly 4-lobed. 

Drupe ellipsoid to somewhat ovoid or obovoid; pericarp thin, mesocarp juicy, 

endocarp crustaceous. Embryo nearly as long as the seed, radicle small, with 

3—4 long, linear cotyledons. 

Distr. Monotypic. SE. Asia (Nepal to Vietnam) and W. Malesia: Sumatra, Malaya, Java, Borneo. Fig. 11. 

Ecol. Undergrowth in evergreen forest, from the lowland up to 1250 (—2000) m. 

1. Lepionurus sylvestris Bi. Bijdr. (1826) 1148; Mia. 

Fl. Ind. Bat. 1, 1 (1856) 784; Kurz, For. Fl. Burma 

2 (1877) 330 (sub Santalaceae); VALET. Crit. Overz. 

Olacin. (1886) 153, incl. var. lanceolata VALET.; 

Boer. Handl. 1 (1890) 210; Kina, J. As. Soc. Beng. 

64, ii (1895) 593; BRANpis, Indian Trees (1906) 150; 

GAGNEP. FI. Gén. I.-C. 1 (1911) 806; Koorp. Exk. 

Fl. Java 2 (1912) 170; ibid. 4 (1925) 581, f. 863; RIDL. 

Fl. Mal. Pen. 3 (1924) 172; Burk. Dict. (1935) 1353; 

KANJILAL c.s. Fl. Assam 1 (1936) 250; CORNER, 

Ways. Trees (1940) 515; Back. & Baku. f. Fl. Java 

2 (1965) 67; HiePKo, Willdenowia 9 (1979) 29. — L. 

javanicus G. Don, Gen. Syst. 2 (1832) 16, nom. illeg. 

— Leptonium oblongifolium Grirr. Calc. J. Nat. 
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Fig. 9. Lepionurus sylvestris BL. a. Two flowers of a 

triad, one just opened, b. bract, c. LS of flower (NI- 

COLSON 3072). After H1EPKo, 1979. 

Hist. 4 (1843) 237; Flora 27, 2 (1844) 435; Not. Pl. 

As. 4 (1854) 368; Ic. Pl. As. 4 (1854) pl. 536. — Opi- 

lia acuminata WALL. [Cat. (1829) 243, n. 7206, nom. 

nud.| ex BatLtL. Adansonia 3 (1862) 124. — L. ob- 

longifolius (GriFF.) Mast. Fl. Br. India 1 (1875) 583; 

Koorp. Exk. Fl. Java 2 (1912) 170; Rit. Fl. Mal. 

Pen. 3 (1924) 173, incl. var. angustifolius RiDL. — 

Fig. 9, 10. 

Shrub, usually less than 2 m, rarely up to 6 m. 

Leaves extremely variable in shape, (5.5—) 10-16 

(—25) by (1.5—) 3—7 (—9) cm, ratio 2—4 (—10), widest 

Fig. 10. Lepionurus sylvestris BL. Young inflorescen- 

ces (GEESINK, HIEPKO & PHENGKLAI7567). Photogr. 

Hrepko, Nov. 1974. 

above, at, or below the middle: obovate, oblong, 

lanceolate or ovate; apex acutely acuminate, base 

shortly attenuate or attenuate; (S—) 8—10 (—13) pairs 

of nerves, midrib and side-nerves often prominent 

beneath; petiole 1—S (—8) mm. Racemes 1—8 (—17) 

per axil; rachis erect, drooping or pendulous, 2—5 cm 

(in fruit up to 6 cm). Bracts broadly ovate, acuminate 

or apiculate, 4—5S (—7.5) by 3—5 (—8) mm. Flowers 3 

per bract, on a tubercle, without bracteoles; pedicels 

1—2 mm. Tepals united, tube 0.5 mm long, resting on 

the cupular hypanthium. Perianth yellowish, 2—4.5 

mm across; segments patent, ovate, acute. Stamens 

inserted below the margin of the disk, as long as the 

perianth tube; anthers oval, 0.5 mm long. Pistil c. 1 

mm long. Drupe resting on the thickened disk, 

orange-red, 9—16 by 6—10 mm; pedicel 2—2.5 mm, 

thick, seemingly longer through the enlarged tubercle 

on the thickened rachis. Embryo nearly as long as the 

seed, radicle about half as long as the cotyledons. 

Distr. Nepal, Sikkim, Assam, Burma, S. China, 

Thailand, and S. Vietnam; in Malesia: Sumatra, Ma- 

lay Peninsula (common), W. Java (common), rarely 

in Central Java, Borneo (Sarawak, Sabah, Kaliman- 

tan). Fig. 11. 

Ecol. Usually in evergreen forest, locally com- 

mon undergrowth, from sea level up to 1250 m, rare- 

ly up to 2000 m (Sumatra). F/. fr. Jan—Dec. 

Razi (Lloydia 20, 1958, 238) mentioned Lepionu- 

rus in his list of phanerogamic parasites, but he does 

not give any evidence as proof of this statement. 

Uses. In Peninsular Thailand the roots are local- 

ly used for a medicine against fever. In Pahang (Ma- 

laya) a poultice of the plant or of the root is applied 

for headache (BuRKILL, 1935). 

Fig. 11. Range of Lepionurus sylvestris Bi. After 

Hrepko, 1979. 
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Notes. As already pointed out by VALETON (Crit. 

Overz. Olacin. 1886, 152) the leaves of L. sylvestris 

are extraordinarily variable in shape and size. Ex- 

tremely narrow leaves (ratio about 10) are especially 

striking, but such forms occur sporadically in all 

parts of the range of the species next to plants with 

amore common leaf shape (Burma, Thailand, Mala- 

ya, Sumatra). 
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variable. Whereas in the greater part of the range 

1—8 racemes are found, one third of the specimens 

from Assam show in part more than 10 racemes per 

axil. 

The size of the flowers and the differentiation of 

the rim of the disk are variable as well. Since this 

variability is quite irregular it is impossible to distin- 

guish varieties. 

The number of inflorescences per axil is also very 

5. GJELLERUPIA 

LauT. Nova Guinea 8 (1912) 817, t. 149; SLEUM. in E. & P. Nat. Pfl. Fam. ed. 

2, 16b (1935) 40; STEEN. Nova Guinea, Bot. 12 (1963) 192; HiepKo, Willdeno- 

wia 9 (1979) 36. — Fig. 12. 

Shrubs or small trees, twigs puberulous. Leaves glabrous, but midrib hairy 

above, coriaceous. Plants dioecious. Flowers in racemes, 1 —3 pedicelled flowers 

per bract; rachis of inflorescence slender, glabrous, rarely with some scattered 

hairs. Bracts broadly cordate, green, with hyaling ciliate margin, densely imbri- 

cate, caducous before anthesis, only some basal (smaller) bracts persistent. — 

o Flowers (3—) 4 (—5)-merous. Tepals free, oblong, acute, reflexed. Stamens 

2cm 

dJ 

Fig. 12. Gjellerupia papuana Lavut.a. Twig with infructescence, b. 9 flower, c. bract froma © inflorescence, 

d. & flower, one tepal and one stamen removed (¢ DARBYSHIRE & HOOGLAND 8232, b GJELLERUP 170, syntype, 

c KOSTERMANS & SOEGENG 266, d KosTERMANS & SOEGENG 390). After HiEpPKo, 1979. 
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exceeding the perianth. Disk annular, fleshy. Pistil rudimentary. — 9 Flowers 

without perianth and stamens. Disk annular, thinly-fleshy. Ovary + conical; 

stigma sessile. Drupe almost globular, mesocarp juicy, endocarp thinly crusta- 

ceous; embryo nearly as long as the seed, with 3—4 long, linear cotyledons. 

Distr. Monotypic. Malesia: New Guinea. 

Ecol. Undergrowth in high evergreen forest, often on limestone ridges, from the lowland up to 200 m. 

Note. Gjellerupia was reduced by HatTusm™a (Bot. Mag. Tokyo 65, 1952, 110) to Lepionurus sylvestris 

BL., but VAN STEENIS (/.c.) pointed out that the observations and conclusions of HATUSIMA are erroneous and 

that Gjellerupia is a distinct genus. It is closely allied to Urobotrya. The male flowers of Gyellerupia show 

a striking similarity with those of e.g. Urobotrya siamensis. Furthermore the pollen type (LOBREAU-CALLEN, 

pers. comm.) and the placentation are the same in both genera. 

1. Gjellerupia papuana Laut. Nova Guinea 8 (1912) 

817, t. 149; ScHELLENB. Bot. Jahrb. 58 (1923) 157; 

HiepKo, Willdenowia 9 (1979) 37. — Fig. 12. 

Shrub or small tree up to 6 m, with few horizontal 

branches. Bark light grey, smooth. Wood hard, 

straw coloured. Leaves ovate to narrowly lanceolate, 

5—15(—17) by 1.5—4 (—5.5) cm; apex acute to acumi- 

nate, base attenuate to rounded; lateral nerves 8—15 

pairs, midrib prominent beneath; petiole 1-4 mm. 

Inflorescences axillary, usually solitary, rarely 2 or 3 

together; rachis 1—2 cm long (in fruiting state up to 

2.5 cm). Bracts 2—3 by 2—3.5 mm. — o& Flowers 1—3 

per bract; pedicels 1.5—4 mm long. Tepals 1.5—2 mm 

mm long. Disk undulate. Rudimentary pistil cylin- 

dric, up toc. 1 mm long, spindly. — 9 Flowers 1—3 

per bract. Tepals and stamens 0. Disk 0.5 mm. Ovary 

conical, | mm long. Drupe red, 10—12 mm 9; pedicel 

5—7 mm long, often bent. 

Distr. Malesia: New Guinea (Geelvink Bay, Ja- 

yapura, West Sepik & Sepik Distr.). 

Ecol. Locally common as undergrowth in high 

evergreen forest, often on limestone ridges; from sea 

level up to 200 m. Fi. fr. Jan.—Dec. 

Vern. Maroa, Orne lang. 

Note. The species is rather variable in form and 

size of the leaves; flowers and fruits are fairly uni- 

long. Stamens 1.5—2.5 mm; anthers subcordate, 0.3 form. 

6. OPILIA 

Roxs. Pl. Corom. 2 (1802) 31, t. 158; R. & S. Syst. Veg. 5 (1819) 275; Enpre: 

Gen. Pl. 2 (1840) 1041; B. & H. Gen. Pl. 1 (1862) 350; Batti. Adansonia 3 (1862) 

123; Bru. Fl. Austr. 1 (1863) 394; Oxtv. Fl. Trop. Afr. 1 (1868) 352; VALET. 

Crit. Overz. Olacin. (1886) 153; ENGL. in E. & P. Nat. Pfl. Fam. 3, 1 (1889) 240 

(sub Olacaceae); BALL. Hist. Pl. 11 (1892) 456; ENGL. in E. & P. Nat. Pfl. Fam. 

Nachtr. 1 (1897) 143; SLeuM.in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 38 (incl. 

Urobotrya); Lucas, Fl. Trop. E. Afr., Opil. (1968) 1; H1epKo, Willdenowia 12 

(1982) 161. — Groutia Gum. & PERR. Fl. Seneg. Tent. (1831) 100, t. 22. — Te- 

tanosia RicH. ex M. ROEMER, Syn. Hesper. 1 (1846) 23. — Pentitdis Zipp. ex 

Bi. Mus. Bot. Lugd. Bat. 1 (1851) 246, pro syn. 

Lianas, sometimes erect shrubs, root parasites; young branchlets glabrous or 

tomentose to puberulous. Leaves coriaceous. Flowers bisexual, in axillary ra- 

cemes, three per bract. Rachis of racemes and pedicels densely covered with 

brownish or yellowish hairs. Bracts peltate, broadly ovate, densely imbricate, 

caducous before anthesis. Tepals free, 5—4, recurved. Stamens exceeding the 

perianth. Disk lobed, with 5—4 thick and fleshy, irregularly toothed lobes alter- 

nating with the stamens. Ovary cylindric to ellipsoid, stigma sessile. Drupe ellip- 

soid, puberulous, mesocarp fleshy, endocarp thin, woody. Embryo nearly as 

long as the seed, radicle extremely small (c. 0.5 mm), with 3 cotyledons. 
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Distr. Intropical Africa 2 spp., O. amentacea also from India through Burma, Thailand, Indochina, and 

Malesia to the Solomon Is. and N. Australia. Fig. 13. 

Ecol. In dry deciduous forest, often in beach forest, from the lowland up to 600 (—1200) m. 

1. Opilia amentacea Roxs. P!. Corom. 2 (1802) 31, 

t. 158; Fl. Ind. ed. Carey 2 (1832) 87; Mia. FI. Ind. 

Bat. 1, 1 (1856) 784; Bru. Fl. Austr. 1 (1863) 394; 

Ouiv. Fl. Trop. Afr. 1 (1868) 352; Masrt. Fl. Br. In- 

dia | (1875) 583; Kurz, For. Fl. Burma | (1877) 238; 

VipAL, Sin. Atlas (1883) t. 30, f. B; Rev. Pl. Vasc. 

Filip. (1886) 86; VaLer. Crit. Overz. Olacin. (1886) 

154; BoERL. Handl. | (1890) 212; Wars. Bot. Jahrb. 

13 (1891) 300; Trim. FI. Ceyl. 1 (1893) 258; K. Scu. 

& Laut. Fl. Schutzgeb. (1900) 301; BRaANpis, Indian 

Trees (1906) 150; Merr. Philip. J. Sc. 1 (1906) 

Suppl. 50; THONNER, Bliitenpfl. Afr. (1908) t. 36; 

GAGNEP. FI. Gén. I.-C. 1 (1911) 804; Koorp. Exk. 

Fl. Java 2 (1912) 170; Merr. Fl. Manila (1912) 184; 

GAMBLE, FI. Pres. Madras | (1915) 192; Ewart & 

Davies, Fl. N. Territ. (1917) 90; Merr. En. Philip. 

2 (1923) 115; Harnes, Bot. Bihar Orissa | (1925) 190; 

Koorp. Exk. Fl. Java 4 (1925) 579, f. 861; Back. & 

Baku. f. Fl. Java 2 (1965) 66; HiEpKo, Willdenowia 

12 (1982) 162, f. 1-4. — Groutia celtidifolia GULL. & 

PerRR. Fl. Seneg. Tent. (1831) 100, t. 22. — Ximenia 

(?) olacioides W. & A. Prod. (1834) 89. — O. celtidi- 

folia (GutmLL. & PERR.) ENDL. ex WALP. Rep. Bot. 

Syst. 1 (1842) 377; Keay, Fl. W. Trop. Afr. ed. 2, 1,2 

(1958) 651; Garcia, Fl. Zambes. 2 (1963) 336; Lucas, 

Fl. Trop. E. Afr., Opil. (1968) 2. — Tetanosia olacioi- 

des (W. & A.) M. RoEMER, Syn. Hesper. | (1846) 23. 

— O. pentitdis BL.Mus. Bot. Lugd. Bat. 1 (1851) 246; 

Mia. FI. Ind. Bat. 1, 1 (1856) 784; VALET. Crit. Overz. 

Olacin. (1886) 155. — O. javanica Mia. Fl. Ind. Bat. 

1, 1 (1856) 784. — O. tomentella (Ottv.) ENGL. 

Pflanzenw. Ost-Afr. C (1895) 168; Garcia, Fl. Zam- 

bes. 2 (1963) 338. — O. thorelii GAGNEP. Not. Syst. | 

(1910) 206; Fl. Gén. I.-C. 1 (1911) 804, f. 90. — O. fra- 

grans ELMER, Leafl. Philip. Bot. 5 (1912) 1824. 

Liana up to 30 m or erect shrub; bark smooth or 

fissured, pale to dark grey, branches glabrous or 

glabrescent. Leaves mostly glabrous; ovate, oblong, 

or lanceolate, 5—14 (—16) by 2—S cm; apex acumi- 

nate, acute, or obtuse; base attenuate, sometimes 

rounded; midrib prominent beneath; nerves (6—) 

7—9 (—11) pairs; petiole 3—7 (—10) mm. Racemes 

1—5 in the axil of one leaf, 1.5—3.5 cm long when 

flowering; bracts 2-3 mm @g, with ciliate margin. 

Pedicels of 1.5—2 mm. TJepals yellowish green, ob- 

long with a short inflexed top, shortly pubescent out- 

Fig. 13. Range of Opilia amentacea Roxs. in the eastern Old World. 
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side, c. 1.5 mm long. Filaments filiform, 1.5 mm; an- 

thers oval, 0.3 mm long. Disk lobes subclavate, 

green, c. 0.5 mm long. Ovary c. 1 mm long. Drupe 

orange-yellow, 1.5—3 by 1.25—1.75 cm; pedicels 

thickened upwards, 5—7 mm. 

Distr. Tropical Africa, and from India and Sri 

Lanka through Burma, Thailand, Indochina, and 

Malesia to the Solomon Is. and Australia. Fig. 13. 

Ecol. Indry deciduous forests or thickets (in New 

Guinea in light rain-forest), often on seashore or 

along streams; on limestone, sandstone, or volcanic 

tuff; from sea Jevel up to 600 m (in New Guinea up 

to 1000 m). Fl. fr. Jan.—Dec. Flowers sweet scented. 

The root-parasitism was studied by BARBER (Proc. 

Cambridge Phil. Soc. 14, 1907, 246—256). 

Pea-shaped galled flowers have been observed in 

[ser. I, vol. 10! 

some specimens from the Philippines, N. Borneo, 

and from New Guinea. 

Uses. The fleshy mesocarp of the fruit is edible, 

but it is only reported from different parts of Africa 

and N. Australia that the fruits are eaten. 

Vern. Philippines: agaroiroi, P. Bis., aratig, 

campenaya, toolongan, Tagb.; Komodo: Janda; 

Flores: sasang manuk (cf. Urobotrya floresensis). 

Note. Like the other members of Opiliaceae this 

species is extremely variable in vegetative characters. 

Form, size, and texture of the leaves vary consider- 

ably as well as the measurements of the fruits, but the 

geographical distribution of these differences is irre- 

gular. The differences in the indumentum of the 

young twigs are also irregularly distributed. Inflores- 

cences and flowers are uniform. 

7. CANSJERA 

Juss. Gen. (1789) 448, nom. cons.; ENDL. Gen. Pl. 1 (1837) 331; MEISN. in DC. 

Prod. 14 (1857) 519; B. & H. Gen. Pl. 1 (1862) 349; Batti. Adansonia 3 (1862) 

Ree: 

Fig. 14. Cansjera rheedii J.F. GMELIN. a. Flower with bract, without indumentum, b. disk scale, adaxial view, 

c. pistil and disk, one scale removed. — C. parvifolia Kurz. d. Pistil with disk scales, e. flower with bract, 

without indumentum. — C. leptostachya Bru. f. Flower with bract, g. pistil with disk scales (a—c GEESINK 

& HiepKo 7831, d—e HELFER S.n., f—g NGF 30718). After HIEPKo, 1979. 
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124; Bru. Fl. Austr. 1 (1863) 191; VALET. Crit. Overz. Olacin. (1886) 156; ENGL. 

in E. & P. Nat. Pfl. Fam. 3, 1 (1889) 241; S- zum. in E. & P. Nat. Pfl. Fam. ed. 

2, 16b (1935) 36; HtEPKO, Willdenowia 9 (1979) 43. — Tsjeru-caniram RHEEDE 

{[Hort. Mal. 7 (1688) 3, t. 2] ex ADANs. Fam. PI. 2 (1763) 80; PFEIFFER, Nom. 

2) (1874) 1501 (‘Tsjerucanirum’); O.K. Rev. Gen. Pl. 1 (1891) 112 (‘Tsje- 

rucaniram’); BAILL. Hist. Pl. 11 (1892) 458 (sub Loranthaceae). — Fig. 14, 16, 

i. 

Lianas or erect shrubs, root parasites; branches often conspicuously zigzag; 

twigs densely covered with mostly upcurved hairs. Leaves herbaceous to thinly- 

fleshy or coriaceous, glabrous or hairy. F/owers bisexual, in axillary spikes, each 

flower in the axil of a small persisting bract. Rachis of spike and bracts densely 

hairy, perianth pilose. Tepa/s united; the urceolate or campanulate perianth 

with 4, small, recurved lobes, exceptionally S-lobed. Stamens not exceeding the 

perianth tube; filaments filiform. Disk scales alternating with the stamens. 

Ovary ovoid to cylindric; style short, not or hardly exceeding the perianth tube; 

stigma capitate, + 4-lobed. Drupe + ellipsoid, sessile on the lacerated perianth; 

1 or 2 drupes per infructescence; mesocarp fleshy-juicy, endocarp thin, brittle. 

Embryo much shorter than the seed, with 3—4 cotyledons. 

Distr. 3 spp., from India and Sri Lanka to S. China, Malesia, and N. Australia. Fig. 15. 

Ecol. In evergreen and deciduous forest, from the lowland up to 1000 m, in S. China up to 1400 m. 

Fig. 15. Range of the genus Cansjera Juss.: C. leptostachya Btu. (squares), C. parvifolia Kurz (stars), C. 

rheedii J.F. GMELIN (dots). After HiepKo, 1979. 
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KEY TOPTLHE SPECIES 

1. Leaves ovate to broadly lanceolate (or elliptic), + acuminate. Perianth tube (2—) 2.5—3.5 mm long 

1. C. rheedii 

1. Leaves lanceolate, long-narrowed. Perianth tube c. 1.5 mm long................. 2. C. leptostachya 

1. Cansjera rheedii J.F. GMELIN, Syst. Nat. 2 (1791) 

280 (‘Cansiera’); MEISN. Denkschr. Kon.-Bayer. 

Bot. Ges. Regensburg 3 (1841) 290; Wicut, Ic. 5 

(1852) t. 1861; Bru. Fl. Hongk. (1861) 296; BRANDIS, 

For. Fl. India (1874) 75; Mast. Fl. Br. India | (1875) 

582: Kurz, J. As. Soc. Beng. 45, ii (1876) 123; For. 

Fl. Burma | (1877) 237; VALET. Crit. Overz. Olacin. 

(1886) 158; Trim. Fl. Ceyl. 1 (1893) 259; KING, J. As. 

Soc. Beng. 64, ii (1895) 592; BRANDiIs, Indian Trees 

(1906) 149, f. 69; GaGNepP. Fl. Gén. I.-C. 1 (1911) 

809; MerR. Philip. J. Sc. 7 (1912) Bot. 265; GAMBLE, 

Fl. Pres. Madras (1915) 193; Merr. En. Born. (1921) 

242; En. Philip. 2 (1923) 115; Parkins. For. Fl. An- 

dam. (1923) 125; Hartnes, Bot. Bihar Orissa 1 (2) 

(1925) 191; Merr. Lingn. Sc. J. 5 (1927) 70; CHUN 

& CHANG, FI. Hainan. 2 (1965) 458, f. 522; PATEL, 

For. Fl: Melghat (1968) 70; HiEPKo, Willdenowia 9 

(1979) 45. — C. malabarica LAMK. (incl. var. B) En- 

cycl. 3 (1792) 433, nom. illeg.; Tabl. Encycl. 2 (1792) 

429, pl. 289. — C. scandens Roxs. Pl. Corom. 2 

(1799) 2, t. 103 (‘Cansiera’); Fl. Ind. ed. Carey 1 

(1832) 441. — Daphne polystachya WILLD. Sp. PI. 2 

(1799) 420, nom. illeg. — Daphne monostachya 

WILLD. /.c. — C. lanceolata Bru. London J. Bot. 1 

(1842) 491; M. RoEMER, Syn. Hesper. | (1846) 16. — 

C. zizyphifolia GrirF. Calc. J. Nat. Hist. 4 (1843) 

236 (‘Cansiera zyziphifolia’); Flora 27 (1844) 435; 

Not. Pl. As. 4 (1854) 360; Ic. Pl. As. 4 (1854) pl. 537; 

Kurz, For. Fl. Burma 1 (1877) 237; Rit. Fl. Mal. 

Pen. 3 (1924) 172; SincLair, Gard. Bull. Sing. 14 

(1953) 35. — C. polystachya (WILLD.) M. ROEMER, 

Syn. Hesper. 1 (1846) 144. — C. monostachya 

(WILLD.) M. Roemer, /.c. 16. — Olax sumatrana 

Mia. Fl. Ind. Bat. Suppl. (1861) 342. — Fig. 14a—c, 

16. 

Liana, climbing up to 8 (—11) m, with hanging 

branches, or erect shrub with spiny stem. Leaves co- 

riaceous and brittle in dry state, glabrous, ovate to 

lanceolate or elliptic, (3—) 5—9 (—13) by 1.5—4 (—5) 

cm; apex + acuminate; base shortly attenuate to at- 

tenuate, rarely rounded; midrib and nerves some- 

times prominent beneath, nerves 5—7 pairs; petiole 

3—5 mm, densely hairy. Spikes 1—3 (—5S) in the axil 

of one leaf, 1.3—2.5 (—4) cm long when flowering; 

bracts ovate to triangular, acute, 1 mm long. Per- 

ianth urceolate, greenish yellow, tube (2—) 2.5—3 

mm long, lobes recurved, 0.5 mm. Filaments c. 2 

mm; anthers broadly oval, reaching as far as the 

throat of the perianth tube. Disk scales slightly 

fleshy, ovate, acute, irregularly toothed, c. 0.75 mm 

long. Ovary + cylindric, c. 1 mm long; stylec. 1 mm, 

Fig. 16. Cansjera rheedii J.F. GMELIN. Inflorescence 

and fruit (GEESINK & HiEpKO 7831). Photogr. HiEp- 

Ko, Dec. 1974. 

long persistent; stigma 4-lobed. Drupe orange, 

10—13 (—15) by 7-9 (—12) mm. Seed with deeply 

sunken basal hilum; embryo about 1/3 as long as the 

seed. 

Distr. From Nepal, India, and Sri Lanka to S. 

China and western Malesia: Sumatra (East Coast, 

Palembang), Malaya (mostly southern half), Borneo 

(NW. Kalimantan, Sarawak, Sabah), Philippines 

(Mindoro, Cebu, Sulu Is.). Fig. 15. 

Ecol. In deciduous and evergreen forest, often in 

beach forest, from sea level up to 1000 m, in S. China 

up to 1400 m. Often on sandy soil. F/. Jan.—Dec. 

Root parasite; roots and haustoria have been stud- 

ied recently (cf. WeBeER, Naturwissenschaften 64, 

1977, 640, fig.; HmepKo & WeBER, Willdenowia 8, 

1978, 351—362; WeBeER, Beitr. Biol. Pfl. 53, 1978, 

371—410; WEBER & HILDENBRAND, Ber. Deut. Bot. 

Ges. 91, 1978, 231—242). 

Vern. Malay Peninsula: buah champerei; Sanda- 

kan: fomou. 
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Notes. Stem of young shrubs growing in an in- 

clined position, branches spreading. The spines be- 

come teat-like through secondary growth (cf. 

HiepKo & WEBER, Willdenowia 8, 1978, 356, f. 3). 

Form, size, and venation of the leaves are variable. 

Often a pair of arcuate side-nerves shortly above the 

base are nearly as strong as the midrib; such 3-nerved 

forms have been named C. zizyphifolia. The flowers 

are fairly uniform, but the fruits vary in size and 

form (sometimes more globular). 

2. Cansjera leptostachya Bro. London J. Bot. 2 

(1843) 231; M. RoeMER, Syn. Hesper. 1 (1846) 16; 

MeIsn. in DC. Prod. 14 (1857) 519; Bru. Fl. Austr. 

1 (1863) 394; Hems-. Bot. Chall. 1, 3 (1885) 235; Va- 

LET. Crit. Overz. Olacin. (1886) 159; Wars. Bot. 

Jahrb. 13 (1891) 299; K. Sco. & Laut. Fl. Schutzgeb. 

(1900) 301; Vater. Bull. Dép. Agric. Ind. Neéerl. 10 

(1907) 8; SCHELLENB. Bot. Jahrb. 58 (1923) 156; 

Back. & BAKH./f. Fl. Java 2 (1965) 67; H1epKo, Will- 

denowia 9 (1979) 49. — C. timorensis DECNE, Voy. 

Venus, Bot. (1864) 12 (‘Candjera’); Atl. (1846) pl. 8; 

Forses, Wand. (1885) 502. — Fig. 14f—g, 17. 

Liana, up to 6 m, branches hanging, or erect 

shrub; young twigs puberulous, often soon becoming 

glabrous. Leaves herbaceous in dry state, glabrous, 

ovate-lanceolate, long-narrowed, 4—9 (—11) by (1—) 

1.5—4 cm; apex acute or + acuminate; base at- 

tenuate to shortly attenuate; midrib and main lateral 

nerves rarely somewhat prominent beneath, (6—) 

7—9 pairs of mostly inconspicuous nerves; petiole 

(2—) 4-6 mm, hairy. Spikes 1—4 (—5) in the axil of 

one leaf, (1—) 2—3 cm long when flowering; bracts 

lanceolate, 0.5—1 mm long. Perianth urceolate, 

greenish yellow or white, tube c. 1.5 mm long, lobes 

recurved. Stamens as long as the perianth tube. Disk 

scales slightly fleshy, oblong, apex 3-toothed, c. 0.5 

mm long. Ovary ovoid, c. 1 mm long; style c. 0.5 mm 

long; stigma shallowly 4-lobed. Drupe orange-red, 

ellipsoid to nearly globular, 11—15 by 9-13 mm. 

Distr. Northern Australia; in Malesia: New 

Guinea (incl. Bismarcks), Moluccas (Key and Sula 

Is.), Lesser Sunda Is. (Sumba, Alor, Timor), and E. 

Java (Surabaya). Fig. 15. 

VALETON (/.c. 1886, 159) mentioned ‘Nova Zeelan- 

dia’, but this is obviously an error for ‘Nova Gui- 

nea’. 

Ecol. In evergreen forest or in semi-deciduous 

thickets, often climbing on the edge of woods; from 

sea level up to 700 m; on calcareous rocks (Java) or 

on sandy soil. According to STAUFFER (in sched.) 

parasitic on Leguminosae and Sapindaceae. Fl. 

Jan.—Dec. Flowers with sweet scent. 

Uses. According to DuNLopc.s. (N. Territ. Bot. 

Bull. 1, 1976, 59) the fruits are edible. 

Vern. Lesser Sunda Is.: kema raberi, Sumba, 
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Fig. 17. Cansjera leptostachya Bru. With the flower- 

ing pendent branches. Ifar near Hollandia (Jayapu- 

ra), W. New Guinea (VAN RoYEN & SLEUMER 6174; 

photogr. SLEUMER, July 1961). 

kape bila, Alor; Moluccas: mé6 menumpang, Sula 

Is. 
Note. Cansjera leptostachya is undoubtedly 

closely allied to C. rheedii. But since it differs from 

this species in several floral and vegetative characters 

(inflorescences more lax, perianth tube clearly shor- 

ter; leaves smaller, lanceolate, and more herbaceous; 

spines never reported) I prefer to maintain C. /epto- 

stachya as a distinct species. 
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Excluded 

Cansjera grossularioides Buco, Fl. Filip. (1837) 73 (‘Cansiera’) = Antidesma ghaesembilla GAERTN. (Eu- 

phorbiaceae). 

Cansjera pentandra Buco, |.c. = Antidesma pentandrum (Bico) MERR. (Euphorbiaceae). 

Cansjera rheedii Buco, /.c., non J.F. GMELIN = Antidesma pentandrum (BLCo) MERR. (Euphorbiaceae). 

Champereia perrottetiana Bat... [Adansonia 3 (1862) 125] is doubtless a Scleropyrum sp. and probably 

rightly regarded as Scleropyrum pentandrum (DENNST.) MABBERLEY [= S. wallichianum (W. & A.) ARN.], 

Santalaceae; cf. BAILLON, Hist. Pl. 11 (1892) 467; Hook. f. Fl. Br. India 5 (1886) 235. 

Lepionurus pubescens Rip. Trans. Linn. Soc. Bot. 9, 1 (1916) 27 = Scleropyrum aurantiacum (LAUT. & 

K. Scu.) PILGER (Santalaceae). 



ARISTOLOCHIACEAE (Ding Hou, Leyden) 

Perennial herbs, more commonly woody at the base, undershrubs or shrubs, 

erect, scrambling or scandent, sometimes high lianas. Rhizome not rarely tuber- 

ous. Branches often slightly swollen and jointed at nodes. Hairs simple, uni- or 

multicellular, short ones often with a hooked apex. Leaves simple, spiral or al- 

ternate, petioled (without an abscission zone), exstipulate; midrib usually prom- 

inent beneath, elevated or flat above; nervation commonly palmate, or pinnate, 

nerves often obliquely extending towards the margin. Flowers bisexual, actino- 

morphic or zygomorphic, solitary, fasciculate, or in axillary or cauligerous, 

racemose, paniculate or cymose inflorescences, usually only one or two flowers 

open at a time; bracts present and often persistent; pedicel often hardly distinct 

from the ovary. Calyx petaloid, gamosepalous, 3- (or 6-) lobed or 1-lipped; 

lobes valvate or induplicate. Petals (in Mal.) absent. Disk (?) 0, rarely present 

(e.g. a few Thottea spp.). Stamens 6 (4 or 5 in some extra-Mal. Aristolochia 

spp.) or 6—c. 36 (—46), in 1 whorl or in 2 (3 or 4) whorls (Thottea); filaments 

free or slightly mutually united at the base, and/or almost completely adnate to 

the style column to form a gynostemium; anthers free (Thottea) or dorsally unit- 

ed with the style column (Aristolochia), each consisting of 2 thecae with 4 pollen 

sacs, extrorse, rarely introrse (extra-Mal. spp.), dehiscing longitudinally. Ovary 

inferior (rarely half-inferior in extra-Mal. genera), 4—6-carpellate, 4—6-celled, 

syncarpous (or + apocarpous in extra-Mal. Saruma); placentae parietal (dis- 

tinct when young, then intruding and connivent axially, thus often seemingly ax- 

ile); ovules usually many, anatropous, in | or 2 vertical rows in each locule of 

the ovary, horizontal or pendulous; style-column 3—many-lobed, sometimes 

some of the lobes redivided; stigmas or stigmatic tissue apical, lateral, or on the 

surface of style lobes. Fruits capsular or siliquiform (follicular or cocci in extra- 

Mal. genera), 4—6-celled; dehiscing apically towards the base (basipetal, e.g. 

Thottea) or basally towards the apex (acropetal, e.g. most Aristolochia); septici- 

dal, rarely septifragal (some extra-Mal. Aristolochia) or bursting irregularly 

(extra-Mal. Asarum); rarely indehiscent (W. African Pararistolochia). Seeds 

many in each locule (1-seeded in extra-Mal. Euglypha), often coated with re- 

mains of placental tissue (membranous when dry), horizontal or pendulous, 

variously shaped; ovate, deltoid or triangular, flat, convex-concave, or longitu- 

dinally curved, or oblong (and triangular in cross-section), rugose, finely verru- 

cose, or smooth, immarginate (Thottea; Aristolochia, p.p.) or winged (Aristo- 

lochia, p.p.); albumen fleshy, copious; embryo minute, cotyledons two, dis- 

tinct. 

Distribution. There are 7 genera, Aristolochia worldwide, Asarum over the northern hemi- 

sphere, Thottea in continental Southeast Asia and Malesia, Pararistolochia in tropical Africa, and 

3 monotypic genera, viz. Saruma in China, Holostylis and Euglypha in South America. As to 

number of species, Aristolochia is by far the largest with some 300 spp., largely concentrated in 

the New World, especially in Central and South America, in Malesia with 28 spp.; Asarum (incl. 

Hexastylis and Heterotropa) with possibly some 70 spp. in northern temperate regions, Thottea 

with 26 spp., of which 22 in Malesia, and Pararistolochia with 12 spp. in West Africa. 

(53) 
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Ecology. In Malesia Aristolochiaceae occur mostly locally, often sporadic, exceptions being 

Thottea tomentosa which may be a locally common undershrub and Aristolochia tagala which 

is often a common slender twiner in thickets. Usually the species are confined to the primary for- 

est, from the lowland to montane stations, in various forest types, dryland and swampy forest, 

on limestone, in secondary forest and bamboo groves, only a few species ascending to 1500—2250 

m altitude. 

Aristolochiaceae as host plants for butterflies. Certain groups of Papilionidae are bound to 

Aristolochiaceae as a host plant and this is true of Malesian Aristolochia and Thottea. EHRLICH 

& RAVEN (1964) have made a survey and found that in the family Papilionidae, the swallow tail 

butterflies having 3 subfamilies, the holarctic and oriental subfamily Parnassiinae with 5 genera, 

feed only on Aristolochiaceae. In the tropical worldwide subfamily Papilioninae with 3 tribes, the 

tribe 7roidini is almost confined to Aristolochiaceae as host plant. The bond between the butter- 

flies and their host may be different, some are monophagous, others are oligophagous (feeding 

on a few species) and still others are polyphagous. 

Obviously there is a choice, coinciding with the taxonomy of the butterflies and the phytochem- 

istry of the host plants. EHRLICH & RAVEN use the term ‘co-evolution’ in this respect, but it should 

be pointed out that in this case the benefit is only for the butterflies (/.e. their larvae); they do 

not serve in pollination; in proper co-evolution both parties are interdependent. 

It is found by entomologists that the female butterflies are attracted by the scent of the plant 

to lay their eggs. The evolving caterpillars feed on the host and in the herbarium one may find 

traces of this, in the way of leaf perforations or erose leaf margins; the larvae also feed on new 

shoots and buds. Pupae are generally found near the base of the stem of the host, and that is in 

some very large rain-forest lianas far away from the foliage of the host. 

Several entomologists have published on the relations of Aristolochiaceae and butterflies in 

Malesia, e.g. STRAATMAN (on N. Sumatra, SE. New Guinea, Queensland, and the Solomons), IGA- 

RASHI (on the Philippines and New Guinea), while HAUGUM listed them from the Papuan region. 

I gave a summary (1983) and JAcoBs a review (1982). 

Literature: EHRLICH & RAVEN, Evolution 18 (1964) 586—608; HAuGum, The Lepidoptera group 

of 1968, Newsletter 2 (1981) 171—184; DinGc Hou, Blumea 29 (1983) 223—249; IGARASHI, Food 

plants of Papilionidae (1979); Jacoss, Fl. Males. Bull. 35 (1982) 3747-3749; STRAATMAN & 

NIEUWENHUIS, Tijdschr. Entom. 104 (1961) 31—41; J. Lep. Soc. 16 (1962) 99— 103; ibid. 23 (1969) 

69—76; ibid. 25 (1971) 58—64. 

Pollination. Already two centuries ago SPRENGEL suggested insect pollination in Aristolo- 

chia and a century ago HILDEBRAND found the flowers proterogynous and concluded to cross- 

pollination. As a matter of fact the flowers represent a beautiful trap with a ‘slide zone’ on the 

limb above the tube which is inside usually provided with retrorse hairs preventing insects to leave 

during anthesis. They are trapped in the utricle which provides them with nectar and usually also 

other food substance of glands. BAKER C.s. (1973) added that also stigmatic secretions containing 

amino-acids would add to the nutritional potential in the utricle. The insects, mostly flies, some- 

times also ants, are attracted to the flowers by the putrescent odour, sometimes an offensive smell 

of decaying meat, emitted during anthesis by the flower or its stalk, and this occurs also in other 

genera of the family. PeTcH (1924) found that some species are visited by only one kind of fly, 

but in other species he found up to 13 different kinds; the two native Ceylon species were visited 

by one kind of fly only. In some intricate-built flowers of South American species insects are guid- 

ed to the sexual organs by a window-pane in the utricle. After the flower withers, and the hairs 

have lost turgescence, the insects can crawl out, loaded with pollen and can visit another flower, 

leading to cross-pollination. 

This is only a generalization, as it appears from the very large study by PETCH (1924) that there 

is a great variability among the species: mostly flowers open at daybreak or shortly before and 

wither after 24 hours, but there are species which show a second-day revival; some have no food 

bodies; in some species the tube is wide and flies can easily escape; in other species the tube has 
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no hinged hairs. For that reason one cannot give a single answer to whether cross-pollination is 

necessary for the setting of the fruit in all species. 

BuRCK (1890, 1892) made extensive experiments, including bagging flowers efc., on three exotic 

species in the Botanic Gardens at Bogor (viz. Aristolochia barbata, A. elegans and A. ornithoce- 

phala = A. brasiliensis) and concluded that they are autogamous. PETCH (1924) studied in detail 

some dozen species at Peradeniya in Ceylon and concluded that, ‘although Aristolochias are 

adapted for cross-fertilization, some species can be self-fertilised. It is evident that all grades of 

self-fertility or self-sterility may be expected within the genus.’ 

Observations on pollination in Thottea are very scant; its flowers are regular and open and do 

not offer a complicated structure as in Aristolochia. They emit also a putrid smell, are mostly 

dark-coloured and their flower is also proterogynous, as BACKER (1918) observed in Apama to- 

mentosa at Bogor. He stated that this species propagates very well vegetatively by stooling and 

that very few fruits are produced, both in cultivation and in the field in bamboo groves at Depok. 

BACKER Observed flies visiting the flowers; he hypothesized that cross-pollination might be pos- 

sible during the transition period from the female to the male stage. As a matter of fact I found 

(1981) the styles or style-lobes (with their stigmas or stigmatic surfaces) reflexed or twisted at an- 

thesis, facilitating contact with pollen grains, which I found germinated in flowers of Thottea tri- 

serialis. Self-pollination and fertilisation may hence also occur in Thottea. 

For Asarum reports also vary and both self-pollination and cross-pollination by flies or fungus 

gnats seem to occur (VOGEL, 1978). 

Literature: BACKER, Trop. Natuur 7 (1918) 177—183, 4 fig. (on Apama); ibid. 8 (1919) 

133—138, 150—155, 161—168, fig. S—15; H.G. BAkeERc.s. in Brantjes (ed.), Pollination and dis- 

persal (1973) 47—60; Burck, Ann. Jard. Bot. Btzg 8 (1890) 149—157, t. 23; Bot. Zeit. 50 (1892) 

121—129, 137—144, t. 3; CAMMERLOHER, Oest. Bot. Z. 72 (1923) 180—198; t. S—6; DinG How, Blu- 

mea 27 (1981) 314; ibid. 29 (1983) 223—249; LEEMAN, Bull. Soc. Bot. Geneve 19 (1927) 149—159, 

fig. 98-107; K.L. Lu, Syst. Bot. 7 (1982) 150—157, t. 1—3 (both on Asarum); PETCH, Ann. R. 

Bot. Gard. Perad. 8 (1924) 1—108, t. 1—5; PFEmFER, Ann. Mo. Bot. Gard. 53 (1966) 119—120; S. 

VoGEL, Flora 167 (1978) 329—366, fig. 1—12. 

Morphology. Habit. In Malesia there are two main habit types: 1) perennial herbs which are 

often woody at the base; they are either a) erect undershrubs or shrub-like, up to 3 m high, some- 

times slightly higher as in most species of Thottea and some of Aristolochia (e.g. A. humilis, A. 

macgregorii, A. sericea, etc.) or b) spreading, scrambling or twining up to several metres high, 

as in Thottea corymbosa and some species of Aristolochia (e.g., A. glaucifolia, A. jackii, A. linne- 

mannii, A. minutiflora, etc.); and 2) woody twiners or high lianas from a few metres up to c. 50 

m high, with an old stem up to 2 (—4) cm @ (most species of Aristolochia). 

In absence of field data on the habit (erect or climbing) sterile specimens can hardly be identified 

to the genus (Aristolochia or Thottea). Sterile specimens of erect plants can be discriminated if 

they are sufficiently ample; see the paragraph ‘leaf architecture’ under Thoftea. 

As to the direction of twining, I do not know whether it is constant for the species of Aristo/o- 

chia. | observed that plants of A. tagala, A. ringens and A. foveolata germinated from seeds and, 

growing in my office, appear to have no definite direction to twist and may go either right or left 

as stated by MENNINGER (Flowering vines of the world, 1970, 91—99, phot. 42—45). 

Lianas of Artistolochia twining on high trees bear leaves often at the top and flowers and/or 

fruits at the lower part of the stem. Occasionally only ‘leafless’ fertile herbarium specimens were 

available because the leaves were difficult to locate or to collect. 

Roots and rootstocks. The roots, sometimes also root-like tubers, of (some) Aristolochia are 

fleshy, sometimes with bitter taste, and of various shapes (e.g. globose, ovoid, cylindric, 

fusiform, turnip-shaped, efc.), which are characteristic for some species. They have sometimes 

been collected, recorded and used for species delimitation (cf. Davis& KHAN, Notes R. Bot. Gard. 

Edinb. 23, 1961, 515—546; Liana, Acta Phytotax. Sinica 13, 1975, 10-28; CHow & HWANG, /.c. 

108—109). From Malesia nothing is known about root structure. 
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Fig. 1. Scanning electron micrographs showing features of leaf undersurfaces. — a—c. Thottea: a. T. corym- 

bosa (GriFF.) Dinc Hou, b. T. dependens (PLANCH.) KLotzscu, c. T. muluensis DING Hou. — d—f. Aristolo- 

chia: d. A. macgregorii MERR., e. A. gaudichaudii DUCHARTRE, f. A. tagala CHAMISSO. All x 270 (a & c hairs 

and mostly curved or hooked thickenings, } hair and ring- or loop-shaped papillae, @ hooked hair and stomata 

with striae, e glabrous surface and scattered stomata with raised rim, f scattered hooked hairs and stomata 

with raised rim) (a CARRICK 1489, b SIDEK BIN KIAH 295, c ARGENT C.S. 760, d BARTLETT 15090, e BW 11439, 

: f WEBER 1074). 
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The recumbent rootstocks or rhizomes of Thottea and some Aristolochia species develop off- 

shoots or runners, which sprawl on the ground or produce erect stems. When the motherplant 

dies, these stems become free and grow on as separate individual plants, a method of vegetative 

propagation. 

The stems of woody vines of Aristolochia are mostly terete, or sometimes slightly flattened (fig. 

16), and are up to 4cm or more in diameter. The bark of the old stems is corky and is often longitu- 

dinally fissured or prominently ridged or sometimes rather smooth. 

On a cross-section one can observe, by using a handlens, conspicuous anatomical features of 

the Aristolochiaceae: the vascular bundles are arranged in a ring and widely separated from one 

another by the broad medullary rays. On the cross-section of a rather flattened stem, where the 

cambium is more active towards two opposite directions, the vascular bundles elongate according- 

ly and the whole section appears like the numeral ‘8’ (cf. METCALFE& CHALK, Anatomy of Dicoty- 

ledons 2, 1965, 1114, 1117, f. 237, 268; Poncy, Adansonia 17, 1978, 466, 476, f. 1). 

The ‘8’-shaped appearance of the cross-section of the stem has been used as one of the generic 

characters for separating the tropical African Pararistolochia from Aristolochia (with circular 

stem) (cf. Poncy, /.c.). In Malesia old stems of Aristolochia decandra and A. coadunata are some- 

times also flattened. Fig. 16. 

Leaves. Leaves of Aristolochiaceae can provide useful characters especially for identification 

of sterile collections. Fig. 1, 8. However, in some species, they are heteromorphic or very variable 

in shape, size, texture, efc.; they vary sometimes also between those of fertile and vegetative 

branches, apical and lower parts of a (high) woody vine, juvenile and adult stages, efc. (e.g. in 

Aristolochia dielsiana, A. tagala, A. zollingeriana; Thottea tomentosa). 

The leaves of Malesian Aristolochia vary in size; the largest known to me occur in A. dielsiana 

measuring up to 37 by 23 cm; according to R. STRAATMAN they can reach to 100 by 70 cm. 

The leaves are usually distinctly petioled. The petiole is often more than 2 cm long, sometimes 

up to 13 cm; it is very short only in a few species, e.g., Aristolochia macgregorii (c. 3 mm), A. 

sericea (2—5 mm). In Thottea petioles are usually short. 

The leaf does not possess an abscission zone either on the petiole or at its base. The old or dried 

leaf just hangs on the plant for some time and then breaks irregularly from the petiole, leaving 

no scar on the stem. This is very characteristic for the species of this family. 

The undersurface of the leaf has interesting sculpture features or ornamentation, e.g. hair types 

or density of hairs, cuticular thickenings or markings, protuberances of epidermal cells, efc., 

which are useful as diagnostic characters, especially for identification of steriie collections (cf. 

Blumea 27, 1981, 310—311, f. 5—33). Fig. 1. For example, Thottea dependens has papillae form- 

ing rings or curves (fig. 1b), 7. mu/uensis, T. pennilobata, and a few others show crescent, curved 

or hooked thickenings (fig. 1c), Aristolochia macgregorii has stomata with extended striae of 

thickenings (fig. 1d). Such characters can easily be examined under a normal binocular with a 

magnification up to about x60; sometimes they can even be observed with a handlens. 

Also the venation types are often characteristic; the main ones are illustrated in fig. 8. 

Series of axillary buds. In some species of Thottea and Aristolochia sometimes 2 or 3 (—5) buds 

occur in a leaf axil, especially in the terminal one. These buds may develop into flowering and/or 

vegetative branches, e.g. in Thottea corymbosa, Aristolochia sericea, A. gaudichaudii, etc. (cf. 

ScHMIpT in E. & P. Nat. Pfl. Fam. ed. 2, 16b, 1935, 210—211, f. 106; DELatGuE, Soc. Bot. Fr., 

Mém. 1971, 167—177, f. 1—6). 
Flowers. The flower in Aristolochiaceae is probably essentially provided with a calyx and a co- 

rolla, but the latter is almost always suppressed. It is still present in the monotypic Chinese genus 

Saruma which is assumed to be the most primitive of the family. It is also found as 3 rudimentary, 

subulate segments in Asarum canadense, as a relict feature. 

Flowers are very important for species delimitation. Unfortunately, for many Malesian species 

flowering material is scanty in the herbarium. Some tropical species of Aristolochia have rather 

large flowers, the largest being the neotropical A. grandiflora Sw., with a limb up to 50 cm wide 
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and a total flower length up to 3 m, a serious competitor of Rafflesia which is mostly held as the 

largest flower in the world. In contrast with this, Aristolochia flowers have often a thin, delicate 

texture difficult to handle in dried material. 

The flowers in Aristolochia open only one or two, or a few at a time. The flowering duration 

is often very short, one to a few days. They are sometimes deformed after pressing and drying. 

The flowers of Aristolochia deliquesce sometimes rapidly; they also fall and decay quickly follow- 

ing pollination and fertilization (cf. PFEIFER, Ann. Mo. Bot. Gard. 53, 1966, 119). 

The flowers are bisexual; they emerge terminally or laterally in the axils of leaves or bracts, 

and/or cauligerous; they are solitary, fasciculate, or arranged in cymes, racemes or panicles. The 

flowering branches or rachides are sometimes with spacious internodes (e.g., Aristolochia jack, 

A. schlechteri) or strongly reduced with internodes hardly visible (e.g., A. crassinervia, A. 

sericea). The flowers are pedicelled. There is often hardly any external distinction visible between 

the pedicel and the ovary; they have been treated here as one unit. 

The perianth or calyx is 3-lobed and actinomorphic in Thottea. In Aristolochia it is rather spe- 

cialized and usually zygomorphic; it consists of three (sometimes not sharply separated) parts: 

utricle, tube and limb. Between the perianth and the ovary, there is often a constriction or articula- 

tion, sometimes with a lobed rim where the perianth breaks off from the fruit. 

The utricle is the basal inflated part of the perianth. It is often globose, subglobose, ellipsoid, 

ovoid or obovoid. On the inner surface of the utricle, there are usually two symmetrically placed 

glandular, usually ellipsoid swellings at the apical part. They are food bodies, composed of dense 

glandular hairs, serving for imprisoned insects (cf. PETcH, Ann. R. Bot. Gard. Perad. 8, 1924, 

28). Sometimes there are two small bosses or depressions shown on the outer surface correspond- 

ing to the position of the food bodies inside (cf. Curtis’ Bot. Mag. t. 7429). Some Malesian spe- 

cies have six such glandular food bodies (e.g., Aristolochia foveolata, A. papillifolia). The distal 

end of the utricle is gradually or abruptly narrowed into a cylindric tube which may be straight 

or curved. The base of the ‘tube’, specially in some extra-Malesian species, slightly elongates and 

projects into the utricular cavity; the flange-like part inside the cavity has been called syrinx (cf. 

Prerrer, Ann. Mo. Bot. Gard. 53, 1966, 116, f. 1). The tube gradually or abruptly and slightly 

enlarges its size at the apical part and merges with the expanded limb. For the diameter of the 

tube, only the cylindric, middle part has been taken. 

The limb is 1-lipped (in many species), sometimes distinctly 3-lobed (e.g., Aristolochia decan- 

dra, A. momandul), occasionally rim-like and obscurely 3-lobed (A. coadunata), or rarely 6-lobed 

(A. schlechteri). 

The colour of the perianth appears sometimes to vary with the developing stage of the flower, 

as recorded in field notes. It is characteristic in some species. Unfortunately, I could not use it 

in keys, because it has only erratically been recorded in field notes. 

Perianth of Aristolochia. As mentioned above, the perianth of Aristolochia should be regarded 

as homologous with a calyx and of course be homologous with the perianth in other genera of 

the family (e.g. Asarum, Thottea). In several species it is also 3-lobed, but in many others it is 

entire. Some authors have, however, a different opinion about its morphological derivation. 

LorcH (Evolution 13, 1959, 415—416, f. 1) observed a shoot of Aristolochia maurorum bearing 

a series of teratological leaves and proposed a new interpretation of the perianth of this genus. 

He stated that ‘the perianth is the metamorphosed first leaf of a lateral branch’ and ‘. . . agrees 

in form with an involute normal foliage leaf.’ 

HaGerup (Bull. Res. Counc. Israel 10, sect. D, 1961, 348—351, f. 1-14) studied both the vena- 

tion and the development of the leaf and the perianth of Aristolochia (especially A. elegans). He 

concluded that ‘The perianth is not compounded of several united leaves but consists of only a 

single leaf (like the spathe of the Araceae).’ 

Guepés(Flora, ser. B, 158, 1968, 167—179, f. 1-5) and TionG Cuur HuonG (Morph. and taxon. 

studies on some Aristolochiaceous plants in Singapore, 1979/80, 43—45, not published) made 

comparative, morphological studies on the vegetative leaf and the perianth of Aristolochia (e.g., 
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A. clematitis, A. grandiflora, A. peltata). Their results confirmed the interpretation and findings 

of LorcH and HAGERUP. 

It should be remarked that the Aristolochia species, studied morphologically and anatomically 

by the three authors all possess a 1-lipped perianth. Their thesis should be tested for species in 

which the limb is rim-like or obscurely 3-lobed (e.g. A. coadunata, A. griffithii), or distinctly 

3-lobed (e.g. the tropical West African species of Pararistolochia; and A. decandra, A. moman- 

dul), and the 6-lobed species A. schlechteri. 

Stamens and styles. The number and arrangement of the stamens in Thottea show an interesting 

series of reduction. Fig. 4—7. The stamens in this genus range from 36 (—46) (e.g. 7. grandiflora) 

to as few as 6 (e.g. T. tomentosa); they are from free and arranged in 4 series (7. parviflora), 

through partly free and in 3 (T. triserialis) or 2 series (most of the species), to united with the style 

column and just in | series (several species, e.g. 7. corymbosa). 

In Aristolochia the stamens are adnate to the style column to form a gynostemium. All Malesian 

species have 6 stamens, except A. decandra which has 10. Fig. 15. Each anther consists of two 

thecae with four microsporangia (pollen sacs) (cf. JoHRI & BHATNAGAR, Phytomorphology 5, 

1955, 124—125, f. 8, 44—47; NairR& NARAYANAN, Lloydia 24, 1961, 199—200, f. 1—3). The thecae 

of astamen are in some Aristolochia species (e.g. A. jackii) separated from each other by a rather 

broad connective. 

The styles appear to be free in Thottea parviflora. They are united with the stamens into a short 

column (gynostemium) in all other species of Thottea and Aristolochia. The style column may 

be discoid or obtuse at apex and then divides, or sometimes redivides, into a number of slender 

or finger-like lobes. The number of styles or style lobes varies in species of Thottea from c. 20 

(e.g. T. macrophylla) to only 2 or 3 (e.g. T. paucifida; fig. 5). In Malesian Aristolochia the style 

has 6 lobes (except 3 in A. coadunata and 10 in A. decandra). 

The lobes of style column (or gynostemium) are glabrous (often sticky when fresh) or some- 

times (densely) hairy (covered with hooked and/or straight hairs or papillae). In Thottea, they 

are erect or spreading when young and often reflexed or irregularly twisted at anthesis (cf. DING 

Hou, Blumea 27, 1981, 311—314, f. 38—S0). 

In Aristolochia, changes occur in the structure and shape of the style lobes at anthesis. When 

young, they are distinctly separate from one another. At first the style lobes may be rather thin 

with longitudinally reflexed margins and their basal parts covering the apices of the unopened an- 

thers. At anthesis, the style lobes slightly swell, flatten, and become erect and adherent; their api- 

cal parts bend inward, and the anthers become exposed. The lobes form then almost a funnel; 

their apical parts and inner surfaces have a rather thick layer of slime (cf. BACKER, Trop. Natuur 

8, 1919, 134-136, f. 1-4; PFEIFER, Tax. rev. pentand. sp. Aristolochia, 1970, 8—9, f. 1). 

In herbarium specimens of both Aristolochia and Thottea | observed that the style lobes are 

sometimes covered with pollen grains which even may have germinated. These lobes certainly pos- 

sess stigmatic surface. However, some botanists assume that the lobes are not true stigmas, and 

that the connectives of the anthers have assumed stigmatic functions (cf. Burck, Ann. Jard. Bot. 

Btzg 8, 1890, 151-153, f. 4-8; Wuuis, Dict. Fl. Pl. Ferns, rev. by Airy SHaw, 8th ed., 1973, 

92). This idea seems a bit far-fetched, as for example Aristolochia coadunata has only 3 style 

lobes, but the usual 6 stamens. Also in Thottea the number of stigmatic lobes does not correspond 

with the number of stamens; in 7. tomentosa, with 6 stamens the number of lobes is 3 or 4. 

Ovary and placentation. The ovary is inferior (but half inferior in extra-Malesian monotypic 

Saruma and some species of Asarum). It is linear, cylindric or fusiform, and is 4- to 6-carpellate 

and syncarpous (apocarpous in Saruma). 
The placentas are parietal when young and gradually become imperfectly 4—6-celled. Whenever 

I dissected a flower, I observed that the placentation appears to be axile. The pseudo-axile appear- 

ance is due to intrusion and fusion of the placental partitions in later stages (cf. LEEMANN, Bull. 

Soc. Bot. Geneve 19, 1927, 140—146, f. 82—92; JoHR1& BHATNAGAR, Phytomorphology 5, 1955, 

123—124, f. 1-7). 
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Fig. 2. Scanning electron micrographs of seeds. — a—d. Aristolochia: A. transtillifera DING Hou, a. undersur- 

face, showing testa with finely granulate thickenings, x 12, b. upper surface, showing the funicle with laterally 

dilated extension flattened against the seed, x 15; A. philippinensis WarB., c. undersurface, showing testa 

with rather coarse, wart-like thickenings, x 15, d. upper surface, showing the funicle with laterally dilated 

extension covering the seed, x 15. — e—g. Thottea: T. macrantha (BoERL.) DinG How, e. seed with coating 

tissue partially peeled off, x 20, f. surface view of the testa, with periclinal walls peeled off, showing a bundle 

of fibrous thickenings in each cell lumen, x 700; 7. reniloba Dinc Hou, g. seed with tuberculate testa, coated 

with dried, membranous tissue, x 21 (a & b SAN 19008, c & d PNH 10592, e & f LORzING 12434, g DE WILDE 

& DE WILDE-DuyYFIJES 18829). 
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The ovules are anatropous and bitegmic (cf. JoHRI& BHATNAGAR, /.c. 128—132, f. 48—54; Nair 

& NARAYANAN, Lloydia 24, 1961, 200—201, f. 11—15). They are usually numerous and are 

horizontally or pendulously superposed in one or two series in each locule of the ovary. 

Fruits and seeds. Fruits and seeds are very characteristic for the Aristolochiaceae. The fruits 

are usually capsular (e.g. Aristolochia; fig. 17) or siliquiform (Thottea; fig. 4) (but follicular in 

the extra-Malesian Saruma and cocci in Euglypha). They are 4—6-loculed, usually dehiscent, sep- 

ticidal, acropetal (and the opened, hanging fruit basket-like as characteristic in Aristolochia; fig. 

17), or basipetal. They are indehiscent in the tropical African Pararistolochia and possibly also 

in the New Guinean Aristolochia dielsiana (see there). They are usually glabrous or rarely hairy 

(Thottea) (cf. ScHmipT in E. & P. Nat. Pfl. Fam. ed. 2, 16b, 1935, 220—222, f. 116-117). 

The size of the fruits is very variable: in Malesian representatives: the length ranges from c. | 

cm (e.g. Aristolochia sericea) to 20 (—38) cm (e.g. A. dielsiana; Thottea tricornis) and the width 

from c. 0.5 cm (Thottea) to c. 4 cm (Aristolochia). 

The fruit wall is often slightly lignified (but strongly lignified in Pararistolochia and some Aris- 

tolochia species). The valves of the capsules in Aristolochia can sometimes easily be separated in 

epi-, meso- and endocarp. 

The seeds are usually numerous, horizontally or pendulously superposed, and immersed in the 

spongy cellular tissue in each locule of the capsules (but only one seed developed in extra-Mal. 

Euglypha). They may be divided into two main types according to their general appearance: 1) 

compressed and flat (Aristolochia, Asarum and Holostylis) and 2) oblong, fusiform, or broadly 

ovoid, obscurely or distinctly triangular (7hottea). Fig. 2. However, the flat seeds sometimes may 

be longitudinally slightly or strongly concave (e.g. Aristolochia singalangensis; Thottea curvise- 

men and Thottea sp.). 

The seeds are not winged or with a rim-like or marginal wing (Aristolochia). They are often 

slightly or prominently transversely corrugate or rugose (7hottea) and are smooth or warty on 

the testa (Aristolochia). The irregular surface of the testa in Aristolochia is due to unequal divi- 

sions and outgrowth of the epidermal cells (cf. JoHRI& BHATNAGAR, Phytomorphology 5, 1955, 

133, f. 90—91). 

In Aristolochia the seeds in many species have an almost unique feature in that the large funicle 

is rather fleshy, thick, dilated laterally, flattened against the upper surface of the seed and general- 

ly larger than it (JOHRI & BHATNAGAR, /.c.; CORNER, Seeds Dicot. 1, 1976, 73—74; ibid. 2, 1976, 

f. 27-29). This fleshy funicle is equivalent to an elaiosome and is important in seed dispersal. In 

the dry state it becomes almost membranous and usually covers the seed (fig. 2b, d). 

In Thottea, after the coating membranous tissue is removed, the testa cells appear as reticula- 

tions or papillae; each of these cells has a strong thickening projecting into the cell lumen. If the 

soft tissue of the testa has been removed or brushed off, one can easily observe the two layers 

of crossed fibres of the tegument (cf. SOLEREDER, Bot. Jahrb. 10, 1889, 504—507, t. 13, f. 19-21; 

JoHRi& BHATNAGAR, Phytomorphology 5, 1955, 133—137, f. 83—95; CORNER, Seeds Dicot. /.c.; 

Dinc Hou, Blumea 27, 1981, 314—315, f. 51—69). Fig. 2e—g. 

According to CoRNER (/.c.) the attachment of the integument along the course of the raphe and 

the development of two layers of crossed fibres in the tegument forming the mechanical layer of 

the seed coat are the chief characters of the seeds in Aristolochiaceae. He also stated that the tegu- 

ment of Caricaceae seems strikingly similar to the one of this family in having the same set of 

crossed fibres. 

The endosperm of the seeds in Aristolochiaceae is copious and fleshy. The embryo is minute 

with two distinct cotyledons and is enclosed in the endosperm close to the hilum (cf. JoHRI & 

BHATNAGAR, /.c.). 

Seed germination and seedlings. The seed germination of some species of Aristolochia and Asa- 

rum (s.1.) has been reported as epigeal, with the cotyledons spreading above the ground. 

In Aristolochia, during germination, the radicle protrudes through the hilum or near it or 

through the testa. The cotyledons are rather fleshy, suborbicular or broad-ovate, with simple 



62 FLORA MALESIANA [ser. I, vol. 10! 

venation (midrib with a few lateral nerves or veins). The first two leaves are opposite; they develop 

from almost the same plane as the cotyledons and are at right angles with them. The foliage leaves, 

following the first pair mentioned above, are scattered (cf. LUBBocK, Contribution to our know- 

ledge of seedlings 2, 1892, 444—446, f. 624; TionG CHu1 HuonG, Morph. and taxon. studies on 

some Aristolochiaceous pl. in Singapore, 1980, 27—28, pl. 4 & 5, f. 4 & 5, not published). 

Seed dispersal. The winged seed of some Aristolochia species may help in dispersal. More im- 

portant seems the elaiosome (fleshy funicle) which is probably attractive to ants. 

Anatomy (for oil cells, silicified cells and crystals see under Phytochemistry). METCALFE & 

CHALK (1950) provided a general survey of the vegetative anatomy of the family: hairs simple uni- 

cellular or uniseriate and/or with a hooked terminal cell with silicified tip (‘bracket hairs’). Sto- 

mata usually anomocytic. Stems typically with broad medullary rays. Secondary phloem occa- 

sionally with stone cells but devoid of fibres. Wood with very wide vessels in climbers, but rather 

narrow ones in erect species. Vessels with simple perforations and coarse pits. Fibres with bor- 

dered pits (especially conspicuous in Aristolochia). Parenchyma paratracheal, often scanty. Rays 

mostly wide and forming broad interfascicular bands, but narrow (up to 3-seriate) in some species 

of Apama (= Thottea), heterocellular. GUEDEs (1968) described the petiole anatomy of some 

Aristolochia species; ALEYKUTTY & INAMDAR (1980) provided detailed accounts of hair types in 

the family; Puri (1983) reported on the diverse ontogeny of the stomatal complex in species of 

Aristolochia and on the predominance of paracytic stomata in Aristolochia leuconeura. 

Vegetative anatomy is in agreement with the view that Aristolochiaceae are related to the 

Magnoliales. 

Literature: ALEYKUTTY & INAMDAR, Fedde, Rep. 91 (1980) 95—108; GuEDEs, Flora, Jena 158B 

(1968) 167-179; MeTCALFE & CHALK, Anatomy of the Dicotyledons II, Oxford (1950); PHrLIP, 

Curr. Sci. 52 (1983) 223-224. — P. BAas. 
Palynology. The pollen of Aristolochiaceae varies in size between 27 um in Saruma henryi 

and 73 um in Aristolochia grandiflora and is generally spherical-suboblate or ellipsoidal. Two 

main types can be recognized, the first of which is restricted to Saruma. This genus has monocol- 

pate, reticulate pollen which is rather primitive and similar to the basic type found in Chlorantha- 

ceae, Annonaceae and in many monocotyledons. The second, more derived type found in the re- 

maining genera is characterized both by a variable aperture configuration and exine structure. 

In Aristolochia the pollen grains are inaperturate, indistinctly monocolpate or periporate and 

the exine may be psilate, scabrate, echinate or areolate. Pararistolochia has an indistinctly out- 

lined distal aperture and differs from the preceding genus mainly in its rugulate-areolate exine. 

The pollen of Asarum is inaperturate or irregularly pericolpate-periporate and this variation may 

even occur in a single species (Asarum virginicum). The exine has separated verrucae. 

Thottea pollen is generally inaperturate, but indistinctly monocolpate or periporate grains have 

been reported also. The exine is verrucate-areolate. In 7. paucifida the areolae are hardly devel- 

oped, while in 7. dependens, T. dinghoui, T. macrantha, T. tomentosa and T. tricornis the areo- 

lae are widely spaced, thin-walled and not centrally supported by columellae. The intervening ex- 

ine here is tectate-columellate. Densely spaced areolae are found in 7. grandiflora and T. parvi- 

flora and in these species the columellae are reduced to the margins of thin-walled areolae. In the 

former species the areolae are perforated by rather large holes. 7. corymbosa is deviating in the 

larger, rather densely spaced areolae which are finely perforated and supported by rather densely 

spaced columellae. 
With the exception of Saruma, the genera of Aristolochiaceae cannot be separated on pollen 

morphological characters, although some species may be distinct. The comparatively primitive 

Saruma pollen type indicates that the taxonomic relations of the family are with Magnoliales. 

Literature: G. ERDTMAN, Pollen morphology and plant taxonomy, Angiosperms (1952) 61—62; 

D. LoBREAU-CALLEN, Adansonia 17 (1978) 470—472; J.W. WaLKER, Amer. J. Bot. 61 (1974) 

1112—1137; Linn. Soc. Symp. Series 1 (1976) 251—308. — J. MULLER. 

Phytochemistry. The chemical characters of Aristolochiaceae have been summarized and 
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discussed from a taxonomic point of view by HEGNAUER (1960, 1964) and a comprehensive phyto- 

chemical review of the family was given by MUNAVALLI & VIEL (1969). 

Members of the family tend to deposit SiO, and calcium oxalate in their tissues. Heavy silicifi- 

cation of cell walls (hairs, epidermis, mesophyll) and cell lumina (silica bodies of various shapes) 

is especially frequent in the tropical members of the three genera in Malesia. Calcium oxalate oc- 

curs in the form of prismatic and needle-shaped crystals which are accompanied or replaced in 

species of Aristolochia by druses. 

All members of the family possess oil cells producing appreciable amounts of essential oil of 

taxon-specific composition. These idioblasts occur in roots, rhizomes, leaves and flowers. De- 

pending on taxa and chemodemes monoterpenes, sesquiterpenes or (and) phenylpropanoids are 

the main constituents of these essential oils. 

The nitrophenanthrenes called aristolochic acids and debilic acid and the biogenetically related 

phenanthrenoid aristolactams occur practically everywhere in Aristolochia and have been traced 

in species of Thottea and Asarum. 

Consideration of the chemistry leads to the conclusion that the affinity of Aristolochiaceae is 

closest with Annonaceae as suggested formerly by VON WETTSTEIN. The most convincing evidence 

comes from the co-occurrence of heavy silification, essential oil in idioblasts and benzylisoquino- 

line alkaloids and their degradation products. Both families should be included in Polycarpicae 

(compare, e.g., Magnoliiflorae, DAHLGREN, 1980). 

Literature: DAHLGREN, Bot. J. Linn. Soc. 80 (1980) 91—124; HEGNAUER, Pharmazie 15 (1960) 

634—642; Chemotaxonomie der Pflanzen 3 (1964) 184-199, 639; MUNAVALLI & VIEL, Ann. 

Pharm. Frane¢. 27 (1969) 449—464, 519-533, 601—614. — Editor’s extract from a large report of 

R. HEGNAUER. 

Chromosomes. In Aristolochiaceae, chromosome data have been reported for about 90 spe- 

cies of mainly the two (large) genera, viz. Aristolochia and Asarum (s.1., incl. Heterotropa and 

Hexastylis) and only one species of Apama (= Thottea). 

In Aristolochia the somatic chromosomes have been reported as 2n=8, 10, 12, 14, 24, 26, 28, 

32. The number in this genus is, with some deviations, rather uniform: 2n= 14 (in most of the 

tropical species) and 2n = 28 (in most of the temperate zones) (cf. GREGORY, 1956). There is one 

widely distributed species, occurring also in Malesia, A. tagala, having 2n=14; I examined the 

material of this species from Celebes and New Guinea and obtained the same number. The other 

numbers occur very unfrequently: 2n = 12 (or 24) four times, 2n=8, 10, 16, 32 each once, mostly 

for extra-tropical species. 

In the extra-Malesian genus Asarum (s./.) the chromosomes of many species have been reported 

mostly with 2n = 24 (for Asiatic species) and 2n = 26. There are only a few species with 2n = 36, 

40, or 48. 

For the genus Thottea, there is only one species of Apama (= Thottea) from India being known 

with 2n = 26 (cf. FEDOROV, 1969). 

There is still no chromosome information known for the three monotypic genera, viz. Eugly- 

pha, Holostylis and Saruma. 

Literature: DARLINGTON & WyLtE, Chromosome Atlas ed. 2, 1955, 29; A.A. FEDoRov (ed.), 

Chromosome numbers of flowering plants, 1969, 58—59; M.P. Grecory, Amer. J. Bot. 43, 1956, 

110-112, tab. 1 & 2, fig. 1-154; R.J. Moore (ed.), Index to plant chromosome numbers, Regn. 

Veget. 90, 1973, 162—163; ibid. 91, 1974, 31; ibid. 96, 1977, 26—27; TANAKA, Bot. Mag. Tokyo 

49, 1935, 709-746, f. 1—43. 

Taxonomy. Though certainly natural, the family is rather heterogeneous: small creeping or 

erect herbs and large woody lianas, flowers regular or zygomorphic, stamens 6 to many, perianth 

simple or double, etc. Several genera have outstanding structures: Asarum has a leathery capsule 

bursting irregularly, Aristolochia has a bent, zygomorphic complicated flower, the curious South 

American genus Eug/ypha has also a utricle but not a bent flower and besides has a fruit consisting 

of 6 one-seeded cocci attached to a sort of columella, the South American genus Ho/ostylis is like 
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Aristolochia in flower, but its flower is also straight and does not possess a utricle, Thottea has 

up to 4 whorls of stamens (up to 36—46), and the Chinese genus Saruma has a double perianth 

and 6 halfway free follicles. 

Whether the West African genus Pararistolochia can be maintained is liable to doubt. KEAy 

(Fl. W. Trop. Afr. ed. 2, 1, 1, 1954, 77) distinguished it from Aristolochia by: ‘Fruit indehiscent, 

elongated, strongly ribbed, cucumber-like’, but these characters seem also to occur in the New 

Guinean A. dielsii ScHmipT (see p. 105). — Editor. 

Affinities. In the past many suggestions have been made and there is unanimity that most char- 

acters point to the assemblage of primitive families in the Dicotyledones, especially through those 

of the genus Saruma. Since WAGNER’s research (Oest. Bot. Z. 57, 1907, 265—271) the general 

opinion prevails that among the living plants the closest affinity is with Annonaceae in the general 

Magnoliales concept. 

Uses. Some American Aristolochia species are cultivated for their (rather large) beautiful 

flowers as ornamentals, e.g. A. brasiliensis MART. & Zucc., A. elegans MART. & ZuCC., A. gigan- 

tea Mart. & Zucc., A. grandiflora Sw., A. ringens VAHL, etc. 

In Malesia some indigenous Aristolochia and Thottea species are locally cultivated as food 

plants for the larvae of the beautiful (swallowtail) butterflies, for commercial purposes. 

Some members of the Aristolochiaceae have been used for drugs, medicine, or medicinal prod- 

ucts, especially in the Far East and Southeast Asia. According to published records, such plants 

or their derivatives have been applied to remedy snake bites, stomach-ache, dysentery, rheumatic 

affections, colds, headache, toothache, or to reduce swellings and high blood pressure, efc. Aris- 

tolochic acid has been reported possessing the capacity to reduce growth of certain types of cancer 

in mice. For medicinal uses of Malesian plants see the records under the species concerned. For 

further details one should consult the following literature. 

Literature: BRown, Minor Prod. Philip. For. 3 (1921) 183; Burki1, Dict. (1935) 188—189, 

239-240, 2156-2157; CHow & Hwang, Acta Phytotax. Sinica 13 (1975) 108—109; HEyNg, Nutt. 

Pl. (1927) 596—597; Liana, Acta Phytotax. Sinica 13 (1975) 10—28; Perry, Medic. Pl. E. & SE. 

Asia (1980) 45—48; Premrer, Ann. Mo. Bot. Gard. 53 (1966) 121; QuisuMBING, Medic. PI. Philip. 

(1951) 254-256; Scumipt in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 225—226. 

Notes for collectors. For proper identification flowers are essential. In many cases sterile 

material is insufficient. Field notes should include information on flower colour and its variation 

with age of the flowers. As flowers are often delicate in texture, it is advisable to insert some dry 

material inside the flower before drying, e.g. wool, dry moss, or thin paper, which facilitates later 

examination in the herbarium. Colour photographs and flowers in liquid are desirable. 

If possible, roots should be collected; nothing is known about them in Malesian species. 

In several species fruits are not yet known; attention should be given to their development to 

maturity and release of seeds. 

KEY TO) THE (GENERA 

1. Flowers actinomorphic. Perianth narrowed at the base and gradually, slightly widened towards the apex, 

always 3-lobed. Stamens 6—c. 36 (—46), in | or 2, rarely 3 or 4, whorls. Capsules usually siliquiform, elon- 

gated, + 4-angular, 5-10 mm wide, 4-celled. Seeds oblong, ellipsoid, or broadly ovoid, in cross-section 

usually 3-angular. Stems usually erect, bearing small, bract-like leaves in the lower half, then one small 

leatestollowed*byamnormalsfoliage leavesie cer so te es seine cto citer sels cle leleaelle eieieenenene 1. Thottea 

1. Flowers zygomorphic. Perianth curved, consisting of 3 parts: the inflated basal utricle, the narrowed and 

neck-like tube, and the elongated, enlarged, or expanded, often 1-lipped, sometimes 3 (—6)-lobed limb. Sta- 

mens 6 (10 in A. decandra), always in 1 whorl. Capsules not siliquiform, often 6-angular or -ridged, (10—) 

15—40 mm wide, 6-celled. Seeds ovate, deltoid, or triangular, often flat. Stems usually scandent, also in 

elecmspeclesubeakingronlytoliagelleaviesimemerericie aioe eielcraee  eieie a tee ec 2. Aristolochia 



1984] ARISTOLOCHIACEAE (Ding Hou) 65 

1. THOTTEA 

ROTTBOELL, Nye Samling Kongel. Danske Vidensk. Selsk. Skr. 2 (1783) 529; 

KLotzscH, Monatsb. Akad. Berlin (1859) 588; DUCHARTRE in DC. Prod. 15, | 

(1864) 428; ScHmipTin E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 232; Dinc Hou, 

Blumea 27 (1981) 303. — [A/pam RHEEDE, Hort. Malab. 6 (1686) 51, t. 28.] — 

Apama LAMK, Encycl. Méth. Bot. 1 (1783) 91; Tabl. Encycl. Méth. (1823) t. 

640; ScHmIDT, fide supra. — Bragantia Lour. Fl. Coch. (1790) 528; ed. Willd. 

(1793) 645, non VANDELLI (1771). — Ceramium BL. Bijdr. (1826-27) 1134, non 

RotH (1797), nec ADANSON (1763). — Munnickia BL. ex RCHB. Consp. (1828) 

85. — Vanhallia SCHULT. in R. & S. Syst. 7 (1829) xviii & 166. — Trimeriza 

LINDL. Bot. Reg. (1832) sub t. 1543, in note. — Asiphonia GriFF. Trans. Linn. 

Soc. 19 (1845) 333. — Lobbia PLaNcu. in Hook. Lond. J. Bot. 6 (1847) 144. 

— Strakaea PRESL, Epim. Bot. (1851) 221. — Fig. 1-8. 

Herbs, woody at the base, or undershrubs, rarely shrubs, single or tufted, 

simple or (sparsely) branched, erect, sometimes rhizomatous or scrambling. 

Stems bearing small, bract-like leaves in the lower 2/3—1/2, then one smaller 

leaf, followed by normal foliage leaves; (young) branches or branchlets some- 

times zigzag. Leaves entire; petiole grooved above. Flowers actinomorphic, 

axillary or subradical, solitary or a few on short branches, in spicate or 

racemose, cymose or corymbose, or cincinnal, usually few-flowered inflores- 

cences. Bract usually opposite to the flower. Flower buds (not including the 

ovary) often distinctly triangular in top view. Perianth broad-campanulate, ur- 

ceolate, bowl- or cup-shaped, 3-lobed; lobes valvate, caducous. Disk (?) 0, rare- 

ly cupular, adnate to the perianth tube with the apical part free and ring-like 

(e.g. T. tomentosa). Stamens 6—c. 36 (—46) in | or 2, rarely 3 or 4 whorls, free 

or adnate to the style column. Ovary 4-angular, 4-celled; style (2—) 5—20-lobed, 

lobes linear or linear-lanceolate. Capsules usually siliquiform, elongate, vari- 

able in length, 5-10 mm wide, + 4-angular, sometimes cruciform in cross-sec- 

tion, dehiscing apically towards the base, or splitting from the central part to- 

wards both ends. Seeds oblong, ellipsoid, or broadly ovoid, usually 3-angular 

in cross-section, rarely boat-shaped, often coated with remains of the placenta; 

testa crustaceous or hard, usually (transversally) rugose, or deeply furrowed, 

rarely rather smooth or sparse granular. 

Distr. Indo-Malesia (c. 26 spp.): India (4 spp.), Sri Lanka (1), Bangladesh (1), Burma (3), Thailand (4), 

Vietnam (2), China (Hainan, 1), and Malesia (22): Sumatra, Malay Peninsula, Java, Borneo, Philippines, and 

Celebes. 

Ecol. Often growing sporadically, occasionally locally abundant, in shady places in tropical lowland for- 

est, rarely up to c. 1200 m. 

Notes. Thottea species possess a distinctive leaf architecture: the lower half or two-thirds of the stem car- 

ries many (8—12) small, scale- or bract-like, alternate reduced leaves, followed by a single small leaf, which 

is in turn followed by normal foliage leaves. This was observed by VAN STEENISin Hortus Bogoriense on speci- 

mens of 7. borneensis and T. macrantha and found to be a constant feature in all herbarium specimens with 

a complete stem. 

The occurrence of these three leaf types in this sequence on a single stem has proved useful to recognize 
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sterile specimens from some erect species of Aristolochia (e.g. A. philippinensis and A. sericea) which have 

a similar habit, but the stems of which carry only the normal foliage leaf type. 

SYNOPSIS OF SPOTTING CHARACTERS 

Species are indicated by their numbers 

Stem bearing 1—5 (mostly 2 or 3) leaves at the apical part: 9, 20. 

Leaf with 3 prominent nerves, reaching often to the apex, connected with almost parallel and transverse veins: 

19. 

Leaves with lateral nerves pinnately arranged more or less at regular intervals; venation on the lower surface 

prominently and closely reticulate: 11, 13. 

Leaves villous or densely tomentose beneath and hairs covering almost the whole surface: 7, 8, 20 (young 

leaves). 

Leaf base distinctly cordate, the sinus rather narrow and the auricles or basal lobes often overlapping: 4 (p.p.), 

SO: 

Leaves distinctly papillate beneath; papillae forming rings or curves: 14. 

Flowers with funnel-shaped perianth, up to c. 12.5 cm long, the largest in this genus: 4. 

Flowers with folded perianth more or less round in outline in side view, c. 7 cm @, base cordate: 3. 

Flowers with stamens arranged in 4 whorls: 1. 

Flowers with stamens arranged in 3 whorls: 2. 

Flowers with 6 stamens in 1 whorl; style lobes covered with (often hooked) hairs at the upper part: 20. 

Flowers with 6 stamens in 1 whorl; anthers with connectives distinctly protruding 0.5—1 mm beyond them: 22. 

Style lobes 2 or rarely 3, glabrous: 9. 

Seeds boat-shaped, rather smooth and only sparsely granulate on both surfaces: 7. 

KEY TO THE SPECIES 

1. Stamens arranged in 4 whorls (shown distinctly in flower buds) or appearing scattered (in open flowers) 

1. T. parviflora 

1. Stamens arranged in | to 3 whorls. 

4, Selanne Cacao lin SVN oonoobepadeedeae te eanconodetasshonneccoabpodopodc 2. T. triserialis 

2. Stamens arranged in 1 or 2 whorls. 

3. Stamens arranged in 2 whorls. 

4. Perianth base prominently cordate, in side view with 2 distinct auricles. Perianth of the (mature) flower, 

folded in side view, rounded in outline, c. 7 cm @; sinus 1—1.5 cm deep. (Leaves unknown) 

3. T. straatmanii 

4. Perianth base obtuse or rounded (in side view). 

5. Leaf base distinctly cordate, the sinus rather narrow and the auricles or basal lobes often overlapping. 

6. Flowers large; perianth up to c. 12 cm long when mature ................... 4. T. grandiflora 

6. Flowers smaller; perianth less than 3 cm long when mature. 

7. Perianthc. 23 mm long, deeply 3-lobed; lobes triangular, inner surface densely covered with papillae 

and glandular hairs. Stamens with papillate filaments. Style lobes 18—20.... 5. T. macrophylla 

7. Perianth 8—10 mm long, shallowly or obscurely lobed; lobes nearly semi-orbicular or triangular, in- 

ner surface densely covered with (mainly hooked) hairs. Stamens with glabrous filaments. Style c. 

(TOES s Solas 6 obo ato Ct Pon Ones On DoD GOSS qoaH OMe top commie ae 518 0 c 6. T. robusta 

5. Leaf base obtuse, rounded, or cuneate. 

8. Leaves with hairs densely covering the whole lower surface, so the latter usually hidden; hairs bent at 

right angles near the base and parallel to the surface. 

9. Hairs on the lower leaf surface appearing very thin in dry state and sticking together (resembling a 

layer of gelatine). Perianth lobes with the margin not reflexed at anthesis. Seeds flattened, boat- 

Sha pea wraThemssmlOOUM Ee aaea aerator) actacke fetereiete teenie od 7. T. curvisemen 

9. Hairs on the lower leaf surface appearing thicker and free from one another. Perianth lobes with the 

margin reflexed at anthesis. Seeds + ellipsoid, triangular, strongly rugose .... 8. T. borneensis 

8. Leaves with hairs rather loosely or sparsely covering the lower surface, so the latter always visible; 

hairs irregularly spreading, curved or twisted. 

10. Flowers large; perianth up to c. 12 cm long when open .................-: 4. T. grandiflora 

10. Flowers much smaller; perianth at most 4.5 cm long. 
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11. Stamens 3 in the upper whorl, 9 in the lower. Style 2- or 3-lobed ........... 9. T. paucifida 

11. Stamens 6—15 (—18) in the upper whorl, 9—15 (—24) in the lower. Style (4—) 5—19-lobed. 

12. Perianth shallowly or obscurely lobed, sometimes + entire. 

13. Leaf venation loosely reticulated, veins or veinlets often parallel to one another. Inflorescences 

at the upper part of stem, in the axils of foliage leaves. Fruits twisted, 15—25 cm long, densely 

Ray. Sih oe eee ee ee 10. T. tricornis 

13. Leaf venation closely reticulated. Inflorescences near the base of stem, in the axils of bract-like, 

reduced leaves. Fruits straight, less than 10 cm long, sparsely hairy or almost glabrous 

11. T. beccarii 

12. Perianth distinctly lobed, often divided to c. half or more of its length. 

14. Perianth tube cylindric (c. 1.5 cm long) eR Eee ee ae 12. T. rhizantha 

14. Perianth tube campanulate, short cupular, obscure, or 0. 

15. Leaves with distinctly pinnate, often rather evenly spaced nerves; venation closely reticulate 

(almost tesselate), prominent beneath AES! he Soe SO SAO ORO 13. T. philippinensis 

15. Leaves with 1 or 2 pairs of basal nerves and some lateral ones from the midrib, not evenly 

spaced; venation loosely reticulate, slightly elevated beneath. 

16. Leaves with the inner pair of basal nerves emerging from the base. Inflorescences at the upper 

part of stem, in the axils of foliage leaves. 

17. Perianth campanulate, 15—25 mm long; contracted at the lower 1/3 and then erecto-patent, 

plabrous outside: lobes triangular, bat. -">- -eeece. ane eee 14. T. dependens 

17. Perianth short-cupular, 10—13 mm long, sparsely puberulous outside; lobes reniform, the 

margin reflexed at anthesis........ Re Pe rt ee ee Ate Re AS = 15. T. reniloba 

16. Leaves with the inner pair of basal nerves emerging near the base or a few mm from it. Inflor- 

escences at the basal part of stem or near the ground, in the axils of bracts or reduced leaves 

(almost cauligerous). 

18. Perianth c. 15 mm long, lobed to c. 2/3 of the length............. 16. T. pennilobata 

18. Perianth 25—45 mm long, lobed up to c. half of the length. 

19. Perianth lobes semi-orbicular, 10 by 15 mm, at apex subrounded or slightly apiculate 

19. Perianth lobes triangular, 20—25 by c. 20 mm, at apex acuminate ... 

3. Stamens arranged in 1 whorl. 

17. T. celebica 

18. T. muluensis 

20. Leaves with the inner pair of basal nerves extending to the apex, joined by predominantly rather close, 

transverse, parallel veins. Inflorescences corymbose or paniculate............. 19. T. corymbosa 

20. Leaves with the inner basal pair of nerves extending usually to c. half, rarely more, of the length, 

joined by rather loose, transverse and reticulate veins. Inflorescences usually spicate or racemose. 

21. Plant bearing 1—S (often 2 or 3) foliage leaves. Leaves densely tomentose or villous beneath especially 

when young. Inflorescences near the base of stem. Style lobes densely covered with (hooked) hairs at 

telapicalinarien flaca oe se ee ee od dibs ssc ae ee eee 20. T. tomentosa 

21. Plant bearing many foliage leaves. Leaves pubescent or puberulous beneath. Inflorescences at the 

upper part of stem. Style lobes glabrous. 

22. Perianth lobes broadly rounded, c. 12 by 4mm, emarginate. Stamens 9—12; connective not protrud- 

me beyond the‘anthers— eee eee See ems Ue WE 2 ok en 21. T. macrantha 

22. Perianth lobes ovate to lanceolate, 8—15 by S—8 mm, apex acute, acuminate, or obtuse. Stamens 6; 

connective protruding c. 0.5 mm beyond the anthers ....................-. 22. T. sumatrana 

1. Thottea parviflora Ripiey, J. Str. Br. R. As. Soc. 

n. 57 (1911; nec 1910) 89; Fl. Mal. Pen. 3 (1924) 17; 

ScHmipTin E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

232; Burk. Dict. 2 (1935) 2157; Dinc Hou, Blumea 

27 (1981) 305, f. 38—40, 70D. — Fig. 7n—p. 

Erect shrub, up to 2 m high. Branches subterete or 

obscurely angular, c. 7 mm @, pubescent. Leaves 

chartaceous, ovate, obovate, broad-elliptic, elliptic, 

or lanceolate, 10—26 by 4.5—9 cm; apex acuminate; 

base rounded, cuneate, or attenuate; sparsely puber- 

ulous or almost glabrous above, puberulous beneath; 

basal nerves 2 or 3 pairs, emerging 2—5 mm from the 

midrib above the base, similar to the lateral nerves, 

ascending upward to 2/3 or more of the blade, the 

outer 1 or 2 pairs much weaker and shorter; lateral 

nerves 6—9 pairs, elevated beneath, flat but distinct, 

or slightly elevated above; veins + parallel and scala- 

riform, sometimes + transverse at the basal part be- 

tween the inner pair of basal nerves, connected with 

parallel or reticulate veinlets, elevated beneath, faint 

above; petiole 3—7 mm, puberulous. /nflorescences 

axillary, often in the axils of leaf scars, usually simple 

and spiciform, up to 1.5 cm long; bracts lanceolate, 

1—4 mm long, puberulous on both surfaces. Pedicel 
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Fig. 3. Thottea grandiflora RottsB., x 1/3. Possesses the largest flowers in the genus. Singapore (Photogr. 

CORNER). 
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and ovary very short, c. 6mm long, densely puberul- 

ous. Perianth white, whitish green with a pink basal 

patch inside, pale pink or pink, pale purplish or vio- 

let, discoid, 2—4 mm long, c. 6 mm @, with longitu- 

dinal and loosely reticulate veins, loosely puberulous 

outside and papillate inside, glabrescent; lobes 

semi-orbicular, 1.5—3 by 3.5—4.5 mm. Stamens 

(15—) 20—22, in 4 whorls (can easily be observed in 

young buds); filaments 0.4—1 mm, short-hairy; an- 

thers oblong, c. 0.7 mm long. Sty/e almost branched 

from the base, c. 1.7 mm, lobes usually 4 or 5, glab- 

rous. Capsules slender, up to 9 cm long, acute or 

pointed at both ends, obscurely 4-angular, slightly 

twisted, loosely puberulous. Seeds ellipsoid, 3—3.5 

by 1.5 mm, triangular, irregularly and transversely 

corrugated. 

Distr. Peninsular Thailand; in Malesia: Malay 

Peninsula (Kedah, also Langkawi, Perak, Kelantan, 

Pahang, Selangor). 

Ecol. In lowland forest, occasionally in swampy 

forest, up to 150 m; in Thailand occasionally found 

also on granitic rock in the forest, up to 700—1055 m. 

Fl. March—July, fr. March—August. 

Uses. Rootstock is eaten with rice for remedy of 

coughs. 

Vern. Chudok, Pahang. 

2. Thottea triserialis DING Hou, Blumea 27 (1981) 

330, f. 35, 41, 42. 

Shrublet of 120 cm high. Branches terete, c. 5 mm 

@, pubescent. Leaves chartaceous, elliptic, broad-el- 

liptic, slightly obovate, or ovate, 23—34 by 11—23 

cm; apex acuminate or acute; base rounded or obtuse 

in Outline but cordate (sinus narrow, 0.5—0.75 cm 

deep, auricles overlapping or touching each other); 

glabrous above, sparsely pubescent beneath; basal 

nerves 2—3 pairs, starting almost from the insertion 

of the petiole, the inner one ascending upward to 

1/2—2/3 of the blade, similar to the lateral ones, the 

outer 1 or 2 short and weak; lateral nerves 7 or 8 

pairs, prominently elevated below, often flat but dis- 

tinct above; veins scalariform, connected with loose- 

ly reticulate or straight veinlets, elevated beneath, 

obscure above; petiole very short or obscure, some- 

times up toc. 5mm, pubescent. /nflorescences in the 

axils of foliage leaves or their scars, spiciform, soli- 

tary or fasciculate, 3—5 cm long, pubescent; bracts 

lanceolate, elliptic, or oblanceolate, 3—15 mm long, 

pubescent. Pedicel and ovary 18—20 mm long, dense- 

ly pubescent. Perianth pink or pinkish brown, cupu- 

lar, 10O—15 mm long, slightly contracted at the lower 

1/3—1/2, almost orbicular in outline when open 

(10—15 mm @), veins loosely reticulate, sparsely pu- 

berulous on both surfaces; tube short, terete, c. 5mm 

long; lobes semi-orbicular, 5—10 by 11—15 mm, apex 

acute or cuspidate. Stamens in 3 whorls: upper row 

5-8, middle 7-12, lower 12—16; filaments hairy, 

0.5—1 mm; anthers oblong, c. 1.25 mm long. Style 

column c. 2 mm long, lobes 11—20, 1.5—2 mm, glab- 

rous. Capsule (very young) siliquiform, 12 cm long, 

pubescent. Seeds flat (?). 

Distr. Malesia: Borneo (Sarawak: Lundu Distr.; 

G. Pueh). Twice collected. 

Ecol. In primary lowland dipterocarp forest, on 

gentle ridge slope, 600—1080 m. Fi. fr. April. 

Note. Vegetatively not distinguishable from 7. 

macrophylla and T. robusta. The inner surface of the 

perianth is glabrous; it is densely hairy in the other 

two species (glandular hairs in the former, mainly 

hooked-hairy ones in the latter). The stamens are ar- 

ranged in 3 whorls, a unique character in the genus. 

3. Thottea straatmanii DinG Hou, Blumea 28 (1983) 

B52 alia Os 

Plant c. 2.5 m high. Leaves not preserved, (from 

a sketch) ovate-oblong, c. 30 cm long. Inflorescence 

cauligerous, spiciform, 2 cm long, puberulous, inter- 

nodes 7—10 mm long; bracts leafy, ovate, 4.5—13 by 

2.5—8 mm, puberulous on both surfaces. Pedicel and 

ovary c. 17 mm long, puberulous. Perianth when 

folded in side view + orbicular in outline, c. 7 cm 9, 

cordate at base, sinus c. 12 mm deep, distinctly bi- 

auriculate; perianth deeply lobed, lobes + orbicular, 

c. 7 cm @, puberulous outside, loosely glandular 

hairy inside, veins rather loosely reticulate. Stamens 

in 2 whorls: upper row c. 18, lower c. 24; filaments 

glabrous, very short or 0; anthers oblong, 1.5—2 mm 

long. Style column c. 3 mm long, lobes c. 12, c. 1.5 

mm. Capsule siliquiform, slightly curved, 15—21 cm 

long, slightly 4-angular, narrowed at both ends, pu- 

berulous. Seeds broad-ellipsoid, triangular, 3.5 by 2 

mm, transverse-rugose, deeply grooved. 

Distr. Malesia: NE. Sumatra (East Coast: Laut 

Tador). 

Ecol. Growing very locally in wet shady places in 

open forest, at c. 100 m. 

Notes. In flower size the second largest in the ge- 

nus (perianth c. 7 cm in diam.), next to 7. grandiflo- 

ra (12.5 cm). 

Closely related to T. reniloba with which it shares 

the spaced bracts and distinct internodes, the deeply 

lobed perianth, 2-whorled stamens, pubescent cap- 

sules and deeply grooved seeds, but different by lar- 

ger, + orbicular perianth lobes, the higher number 

of stamens (upper whorl c. 18, lower c. 24) and the 

transverse-rugose seeds. 

The forest of the type locality is now destroyed. 

4. Thottea grandiflora RotrBoELl, Nye Samling 

Kongel. Danske Vidensk. Selsk. Skr. 2 (1783) 5292 

2; BENN. & BRowN, PI. Jav. Rar. 1 (1838) 45; GRIFF. 

Trans. Linn. Soc. 19 (1845) 325, t. 36; Ann. Sc. Nat. 

Bot. 7 (1847) 328; Notul. 4 (1854) 346; Ic. Pl. Asiat. 

(1854) t. 530 & 531; Mia. Fl. Ind. Bat. 1, 1 (1858) 
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Fig. 4. Thottea robusta STEEN. a. Habit, nat. size, b. young inflorescence, c. open flower, both x 2, d. gyno- 

stemium, 7, e. dehisced fruit, nat. size (VAN STEENIS 1270). 
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1068; KLorzscu, Monatsb. Akad. Berl. (1859) 5 & 9, 

t. 1 f. 3; DUCHARTREin DC. Prod. 15, 1 (1864) 428; 

Hook.f. Fl. Br. India 5 (1886) 74; SoLEREDER, Bot. 

Jahrb. 10 (1889) 429 & 478; in E. & P. Nat. Pfl. Fam. 

3, 1 (1889) 272; Rip. J. Str. Br. R. As. Soc. n. 33 

(1900) 127; KING& GamBLE, J. As. Soc. Beng. 75, ii 

(1912) 27; Ripi. Fl. Mal. Pen. 3 (1924) 16; HEYNE, 

Nutt. Pl. (1927) 596; Burk. Dict. 2 (1935) 2156; 

ScHMipT in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

232; HEND. Mal. Wild FI. (1951) 424, f. 383; Dinc 

Hou, Blumea 27 (1981) 308, f. 8—10, 317, f. 62. — 

Fig. 3. 

Erect shrub, up to 2 m high. Branches terete, c. 1 

cm @, villous. Leaves coriaceous, obovate, elliptic, 

ovate-oblong, or lanceolate, (15—) 20—30 (—45) by 

9—10 (—25) cm; apex acute, short-acuminate, some- 

times cuspidate; base obtuse, sometimes subcordate, 

rarely cuneate; villous, glabrescent or almost glab- 

rous above, hispid-pubescent beneath; basal nerves 2 

or 3 pairs, the inner one obliquely extending upward 

to c. half the blade, the outer one weaker and shor- 

ter, running along the margin; lateral nerves 10—12 

pairs; all nerves prominent below, slightly elevated 

above; veins + parallel or reticulate, elevated below, 

distinct above; petiole 0.5—1.5 cm, villous. /nflores- 

cences usually at the lower part of the stem in the ax- 

ils of (fallen) leaves, simple or sparsely branched, 

sometimes branched near the base and seemingly fas- 

cicled, spiciform or racemiform, 1—7 cm long, vil- 

lous; bracts lanceolate or elliptic, 1—3 cm long, vil- 

lous on both surfaces. Pedicel and ovary up to 4 cm 

long, villous. Perianth deep claret-coloured and pur- 

ple mottled, funnel-shaped, up toc. 12.5 cm long and 

as broad at the mouth (largest flower in this genus), 

with distinct and reticulate veins; pubescent without 

especially on the venation, puberulous inside, usually 

glabrescent; tube about half the length of the peri- 

anth; lobes triangular or suborbicular, 5—6 by 6—7 

cm, acute or rounded at the apex. Stamens in 2 

whorls: upper row c. 15 (—18), lower c. 15 (—24); fila- 

ments glabrous, very short; anthers oblong, c. 

1.5—2 mm long. Sty/e column short; lobes 8—19, c. 

2.5 mm. Capsules slender, 10—15 cm long, straight 

or twisted, 4-angular, pubescent. Seeds ellipsoid, 

3—4 mm long, trigonous, acute at both ends, rugose- 

tubercled. 

Distr. Peninsular Burma (Moulmein); in Male- 

sia: Malay Peninsula (Perak, Trengganu, Pahang, 

Negri Sembilan, Malacca, Johore, Singapore). 

Ecol. In lowland forest, up to 600 m. Fi. fr. al- 

most all year round. 

Vern. Grobo, Malacca; sel-wohl, Pahang. 

5. Thottea macrophylla BeEcc. Nuov. Giorn. Bot. 

Ital. 2 (1870) 5, t. 1: f. 1-6; STEEN. Bull. Jard. Bot. 

Btzg III, 12 (1932) 205; ScHmipTin E. & P. Nat. Pfl. 

Fam. ed. 2, 16b (1935) 232; Dinc Hou, Blumea 27 

(1981) 312, f. 34, 330. 

Erect shrub. Branches terete, c. 5 mm @, pubes- 

cent. Leaves coriaceous, elliptic-obovate, or obo- 

vate, 23—35 by 14—20 cm; apex acuminate; base ob- 

tuse or rounded in outline, shallow-cordate, sinus 

narrow, with auricles slightly overlapping each 

other; glabrous above, pubescent beneath; basal 

nerves 3 pairs, the inner pair similar to lateral ones, 

extending upward to c. 2/3 of the blade, outer 2 

much weaker and shorter, close to the margin; lateral 

nerves c. 7 pairs, prominent below, distinct or slight- 

ly elevated above; veins crossbar-like, parallel, scala- 

riform, veinlets transverse or reticulate, elevated and 

prominent beneath, distinct or obscure above; peti- 

ole 0.5—1 cm long, pubescent. /nflorescences in the 

axils of foliage leaves, solitary or sometimes 2, spici- 

form, c. 1.5 cm long, densely pubescent; bracts el- 

liptic, obovate or oblanceolate, 3.5—9 by 1.5—3 mm, 

densely puberulous on both surfaces. Pedicel and 

ovary 17—20 mm long, densely puberulous. Perianth 

campanulate, c. 23 mm long, up toc. 45 mm g, deep- 

ly 3-lobed, outer surface with distinctly pubescent re- 

ticulations, less hairy between the veins, inner sur- 

face densely covered with papillae and glandular 

hairs (appearing carpet-like); tube very short; lobes 

triangular, c. 18 by 24 mm, short-acuminate. Stfa- 

mens in 2 whorls: upper row 10 or 11, lower 16 or 17; 

filaments papillate, 0.5—1 mm; anthers oblong, c. 

1.5 mm long. Style column c. 3 mm long; lobes 

18—20, c. 3 mm long, glabrous. Capsules unknown. 

Distr. Malesia: Borneo (Sarawak: Mt Matang). 

Twice collected. 

Ecol. In forest, c. 750 m. Fi. April & July. 

6. Thottea robusta STEEN. Bull. Jard. Bot. Btzg III, 

12 (1932) 205, f. 11; ScumipTin E. & P. Nat. Pfl. 

Fam. ed. 2, 16b (1935) 232; Dinc Hou, Blumea 27 

(1981) 330, f. 36, 37, 57-60. — Fig. 4. 

Erect shrub, 3—4 m high. Branches terete, c. 1 cm 

@, villous on young parts, glabrescent. Leaves char- 

taceous, variable in shape and size, obovate, sub- 

rhomboidal, ovate-oblong to oblong-lanceolate, 

17.5—40 by 7.5—25 cm; apex acute or acuminate; 

base broadly rounded in outline and distinctly cor- 

date, the auricles overlapping each other; glabrous 

above, pubescent or villous beneath, especially on 

the midrib and venation; basal nerves 2 or 3 pairs, 

emerging flabellately from the base, the inner one as- 

cending upward to + halfway, similar to the lateral 

nerves in thickness and appearance, the outer | or 2 

much weaker and shorter and close to the margin; 

lateral nerves 6—8 pairs, prominent beneath, distinct 

or slightly elevated above; veins transverse, parallel 

and scalariform, connected with crossbar-like or reti- 

culate veinlets, elevated below, distinct or obscure 

above; petiole stout, 0.5—1.5 cm, densely pubescent. 

Inflorescence in the axils of foliage leaves, solitary or 
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Fig. 5. Thottea paucifida Dinc How. a. Habit, x %, b. inflorescence, x 2, c—d. flowers, x 412, e—g. gynoste- 

mia, with 2- or 3-fid style, x 9 (BROOKE 10009). Courtesy of Blumea. 
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in fascicles of 2 or 3, sometimes sparsely shortly 

branched, spiciform, 0.5—3.5 cm long, densely vil- 

lous; bracts ovate to spathulate, crowded, 5-9 mm 

long, densely pubescent or villous. Pedicel and ovary 

short, c. 5 mm, densely pubescent or villous. Peri- 

anth pale wine-red, shallowly broad-campanulate, 

8—10 mm long, c. 17 mm @; outer surface with 

strongly prominent, villous reticulations, less hairy 

between the veins; inner surface densely covered with 

short (mainly hooked) hairs; tube 3—5 mm long, 

shallowly or obscurely lobed, lobes nearly semi-orbi- 

cular or triangular, c. 5 by 10 mm. Stamens in 2 

whorls: upper row 7 or 8, lower c. 14; filaments gla- 

brous, 0—0.7 mm; anthers oblong, 0.7—1 mm long. 

Style column short, c. 1.5 mm long, lobes c. 12, gla- 

brous. Capsules narrow spindle-shaped, straight or 

falcate, not or only slightly twisted at the top, 8—11.5 

cm long, villous. Seeds ovoid, c. 4 by 2 mm, trigo- 

nous, tuberculate. 

Distr. Malesia: Natuna Islands (NW off Borneo) 

(Bunguran: E. slope of G. Ranai); once collected. 

Ecol. Primary forest, along stream, c. 250 m. Fi. 

fr. April. 

Vern. Kaju ribal, M. 

7. Thottea curvisemen DiNG Hou, Blumea 27 (1981) 

320, f. 32, 33, 64-66. 

Erect shrub, 1—1.30 m high. Branches subterete, 

4—6 mm @g, pubescent. Leaves chartaceous, broad- 

elliptic or elliptic, 18.5—26 by 9—18 cm; apex acumi- 

nate; base rotund; glabrous above, sericeous be- 

neath; basal nerves 2 (rarely 3) pairs, the inner one 

ascending obliquely upward to halfway, the outer | 

or 2 weak and short, close to the margin; lateral 

nerves 6—9 pairs; veins distinctly crossbar-like; 

nerves and veins prominent beneath, visible rarely 

distinct above; petiole c. 1 cm, pubescent. /nflores- 

cences axillary, in axils of bracts or reduced leaves, 

spiciform, c. 3 cm long, puberulous; bracts elliptic or 

slightly obovate, 2.5—3 mm long, both surfaces pu- 

berulous. Pedicel and ovary 7—12 mm long, puberu- 

lous. Perianth bright purple, short-cupular, c. 12.5 

mm long, with distinct, longitudinal veins, sparsely 

puberulous outside, densely glandular hairy inside; 

tube short-cupular, c. 9.5 mm long; lobes arcuate, c. 

3 by 10 mm, obscurely cuspidate at the apex. Sta- 

mens in 2 whorls: upper one 8—10, lower 11—14; fila- 

ments glabrous, 1—1.5 mm; anthers oblong, 1—1.5 

mm long. Sty/e column c. 2 mm long; lobes 6—12, ra- 

diate, c. 1.5 mm long. Capsule (only one seen) nar- 

row fusiform, 4.5 by 0.6 cm, straight, distinctly 4-an- 

gular, almost glabrous. Seeds flattened, boat- 

shaped, broad-ellipsoid in side view, c. 2—2.5 mm 

long, + obtuse or truncate at both ends (depending 

on the position in the fruit), rather smooth with only 

sparse granules on both surfaces. 

Distr. Malesia: Borneo: Sarawak (Kapit: Bukit 

Raya, Pelagus), once collected. 

Ecol. In lowland dipterocarp forest, 240 m, on 

slopes of steep ridges. Fi. fr. August. 

Note. Allied to 7. borneensis. 

8. Thottea borneensis VALET. Ic. Bog. (1908) t. 261; 

ScHmMIpT in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

232, f. 120P; Dinc Hou, Blumea 27 (1981) 321, f. 

29-31. 

Erect shrub up to 2 m high. Branches terete, up to 

2cm @, glabrous. Leaves chartaceous, elliptic, ovate- 

oblong, or obovate, 17—27 (—30) by 6.5—14 (—19) 

cm; apex acute, acuminate, sometimes cuspidate; 

base obtuse or cuneate; glabrous above, densely seri- 

ceous beneath; basal nerves 2 pairs, the inner one as 

prominent as the lateral ones, extending upward to 

2/3 or more of the blade, the outer one very weak 

and short; lateral nerves 5—8 pairs, prominent be- 

neath, distinct above; veins and veinlets transverse or 

slightly curved, + scalariform, or loosely reticulate, 

slightly elevated below, visible or obscure above; pet- 

iole 1—1.5 cm, slightly pubescent. /nflorescences ax- 

illary, simple or sparsely branched near base, 4—7 cm 

long, with one or a few flowers at the apical part, pu- 

bescent; bracts many, ovate or lanceolate, 1-3 mm 

long, densely puberulous outside, sparsely puberu- 

lous or glabrous inside. Pedicel and ovary 7—12 mm 

long, densely puberulous. Perianth cupular, 8—12 

mm long, c. 15 mm 4g, dark purple; densely pubescent 

outside, sparsely puberulous inside; tube 4—6 mm 

long; lobes semi-orbicular or broadly ovate, 4.5—6 

by 4.5—9 mm, erect, at anthesis the marginal part re- 

flexed and the base biauriculate. Stamens in 2 

whorls: upper row 10—13, lower 14—17; filaments 

glabrous, c. 0.5 mm; anthers oblong, c. 1 mm long. 

Style column obscure; lobes 9, radiately ascending, 

c. 1 mm long. Capsules siliquiform, pendulous, 

twisted, 9 cm long. Seeds + ellipsoid, c. 5 by 2 mm, 

strongly rugulose. 

Distr. Malesia: Sumatra (West Coast: Padang) 

and Borneo (Landak; Kapuas: Mt Biang). Cultivated 

in the Hort. Bogor., from plants collected by TEys- 

MANNin Borneo, under the numbers XI-B-XIII. 76 & 

134. 

Ecol. Fl. Sept.—Nov. No other field ecological 

data recorded. 

Note. See the note under 7. reniloba. 

9. Thottea paucifida Disc Hou, Blumea 27 (1981) 

324, f. 23, 24, 71. — Fig. 5. 

Undershrub, creeping below and rooting, then as- 

cending, up to 30 cm high. Branches subterete, c. 3 

mm @, puberulous, glabrescent. Leaves chartaceous, 

4.5—8 by 2.5—4.5 cm; apex acute or obtuse; base ro- 

tund or obscurely cordate; sparsely pubescent on 

both surfaces; basal nerves 1 or 2 pairs, usually thin- 

ner than the lateral ones, ascending upward to about 
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halfway; lateral nerves 4—6 pairs, slightly elevated 

below, distinct or faint above; veins crossbar-like 

and loosely reticulate, distinct or faint below, ob- 

scure above; veinlets obscure; petiole 2-3 mm, pu- 

bescent. Inflorescences axillary, in the axils of fallen 

leaves near the basal part of the stem, spiciform, sim- 

ple or once branched, 1—3 cm long, puberulous; 

bracts linear, 2—5 mm long, densely puberulous on 

both surfaces. Pedicel and ovary 4.5—5 mm long, 

densely puberulous. Perianth cream colour, cupular, 

6 mm long, with loose reticulations; tube 3 mm long, 

densely papillate inside; lobes subrotund or triangu- 

lar, 3 by 3.5 mm, sparsely puberulous inside, apicu- 

late at the apex. Stamens in 2 whorls: upper row 3, 

lower 6; filaments glabrous, 0O—1 mm; anthers ob- 

long, c. 0.5 mm long. Sty/e column 1.25 mm long; 

lobes 2 or 3, c. 0.5 mm. Capsules unknown. 

Distr. Malesia: Borneo (Sarawak: Div. 5, La- 

was); once collected. 

Ecol. Onthe banks of a stream through stands of 

rubber and other trees. F/. May. 

Note. Allied to 7. tomentosa, but leaves lax-pu- 

bescent underneath, perianth without annular ridge 

in the apical part of the tube, 9 stamens in 2 whorls, 

and 2 (or 3) glabrous style lobes. 

10. Thottea tricornis MAINGAy ex Hook. f. Fl. Br. 

India 5 (1886) 74; SOLEREDER, Bot. Jahrb. 10 (1889) 

430 & 506; KING & GamMBLE, J. As. Soc. Beng. 75, i 

(1912) 29; Rip. Fl. Mal. Pen. 3 (1924) 16; ScHmipt 

inE. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 232; DING 

Hou, Blumea 27 (1981) 318, f. 2, 17, 18, 43, 44, 61, 

70B. — Fig. 7f-i. 

Erect shrub, up to 2 m high. Branches terete or 

slightly angular, c. 1 cm @, pubescent. Leaves charta- 

ceous or subcoriaceous, elliptic, lanceolate, obovate- 

oblong, or oblanceolate, 20—30 by 8.5—16 cm; gla- 

brous above, pubescent beneath; apex acute or acu- 

minate; base cuneate or rounded; basal nerves 2 

pairs, emerging from the base, the inner one ascend- 

ing upward reaching to c. 2/3 or higher, similar to 

the lateral ones, the outer one weak and short; lateral 

nerves 6—8 pairs, prominently elevated beneath, 

slightly elevated above; veins transverse, scalari- 

form, connected by crossbar-like or reticulate vein- 

lets, elevated beneath, often faint above; petiole 

5—17 mm, pubescent. /nflorescences in the axils of 

foliage leaves, racemi- or paniculiform, up to 5 cm 

long, pubescent; bracts ovate, lanceolate, or linear, 

3—6 mm long, puberulous. Pedicel and ovary 1.25—2 

cm, densely pubescent or velvety. Perianth magenta 

or violet, campanulate, slightly contracted at the 

lower part, 1.5—2 cm long, suborbicular or six-angu- 

lar in outline, 2.5—3.5 cm g, densely pubescent out- 

side, inner surface densely covered with glandular 

hairs and appearing mat-like; obscurely lobed, lobes 

triangular, 5—10 by 16—30 mm, apex acute or mu- 
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cronate. Stamens in 2 whorls, upper row 6—10, lower 

10—14; filaments glabrous, c. 1 mm; anthers oblong, 

c. | mm long. Style column c. 2 mm long; lobes 

5—13, c. 1.5 mm, glabrous. Capsules slender, rather 

long, 15—25 cm long, slightly curved or twisted, 

4-angular, densely pubescent or velvety. Seeds ob- 

long, 4—S by 2 mn, trigonous, coarsely granulate. 

Distr. Peninsular Thailand (Chawng), and Male- 

sia: Malay Peninsula (Perak, Pahang, Selangor, Ma- 

lacca). 

Ecol. Undergrowth in forest, 300—600 m. Fi. 

Feb.—May, fr. Feb.—Aug. 

Vern. Melada, Selangor; telinga kelawar, Pa- 

hang. 

11. Thottea beccarii DiInc Hou, Blumea 27 (1981) 

S155 fe 255.26, 52: 

Erect shrublet, 75—120 cm high. Branches + te- 

rete, 0.5—0.7 cm @, lower part rather straight, upper 

part slightly zigzag, slightly pubescent, glabrescent. 

Leaves firmly chartaceous, elliptic, rarely lanceolate 

or oblanceolate, 20—35 by 7.5—15 cm; apex short- 

acuminate; base cuneate; sparsely pubescent above 

when young, glabrescent, often almost glabrous 

when old, pubescent beneath; nerves 6—9 pairs, usu- 

ally pinnate, usually the basal pair for 0.5—0.7 cm 

united with the midrib, ascending up to 1/2—2/3 of 

the blade, sometimes one weak, short pair starting 

from the very base and extending along the margin; 

veins and veinlets closely reticulate, or + crossbar- 

like; both nerves and veins prominent below, obscure 

above; petiole very short, S—7 mm, slightly pubes- 

cent. Inflorescences near the basal part of stem, | or 

2 in an axil of ascale-like leaf, c. Scm long, spiciform, 

slightly puberulous; bracts lanceolate, linear, or ob- 

lanceolate, 5—6 mm long, rarely 2-lobed, sparsely pu- 

berulous on both surfaces. Pedicel and ovary 15—17.5 

mm long, sparsely puberulous. Perianth cupular, 

12—17.5 mm long, 20—25 mm 9, obscurely lobed; 

tubec. 10mm long; lobes arcuate, 3—5 by 15—20 mm, 

slightly acute at the apex. Stamens in 2 whorls: upper 

row 7—10, lower 13 or 14; filaments hairy (?) or gla- 

brous, 0.3—0.6 mm; anthers oblong, c. 1 mm long. 

Style column c. 2 mm long; lobes c. 10, erect, c. 1 mm 

long. Capsules siliquiform, 6.5—9 cm _ long, 

4-angular, straight, narrowed and pointed at both 

ends, sparsely hairy or almost glabrous. Seeds broad- 

ellipsoid or subglobose, obscurely triangular on cross- 

section, 2 by 1.5—1.3 mm, prominently rugose, with 

transverse bars and tubercles, deeply furrowed. 

Distr. Malesia: Sumatra (Padang and Asahan), 4 

collections. 

Ecol. At c. 360 m. Fi. fr. August. 

Vern. Kaju pinggu batu, Asahan. 

Notes. Allied to 7. borneensis but differing by 

the closely reticulate venation and scattered hairs; in 

T. borneensis the venation is scalariform or loosely 
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reticulate and hairs are densely matted beneath. 

Also allied to 7. tricornis by the closely reticulate 

venation and inflorescences near the base of the 

stem, in the axils of bract-like reduced leaves, and 

further by the fruit and seed. 

12. Thottea rhizantha Becc. Nuoy. Giorn. Bot. Ital. 

2 (1870) 6, t. 1: 7-10; Scumiprin E. & P. Nat. Pf. 

Fam. ed. 2, 16b (1935) 232, f. 120K; Dinc Hou, Blu- 

mea 27 (1981) 311, f. 45—47. 

Erect shrub or treelet, up to c. 1.25 m high. 

Branches terete, c. | cm @, densely tomentose or vil- 

lous, sometimes glabrescent. Leaves subcoriaceous, 

elliptic, oblanceolate, or oblong, 21—42.5 by 

9.5—16.5 cm, apex acuminate; base cuneate or ob- 

tuse; glabrous above, tomentose beneath especially 

on the midrib, nerves and veins; basal nerves 2 pairs, 

emerging from the base, the inner one extending up- 

ward to about halfway, similar in thickness and ap- 

pearance to the lateral ones, occasionally with some 

secondary nerves, outer one very weak, short and 

close to the margin; lateral nerves 8—10 pairs, elevat- 

ed and prominent beneath, distinct or flat above; 

veins usually transverse and scalariform, connected 

with crossbar-like or loosely reticulate veinlets, ele- 

vated beneath, often faint or invisible above; the pet- 

iole c. 5 mm, densely pubescent. /nflorescences near 

the base of the stem, in the axils of bracts, few- 

branched, paniculiform or racemiform, internodes 

spacious, villous; bracts ovate, c. 10 mm long, vil- 

lous. Pedicel and ovary 10—15 mm, pubescent. Peri- 

anth outside faintly violet tinged, inside violet at the 

base, white at the top, or red with white, funnel- 

shaped, 3—3.5 cm long, c. 3.5 cm @, with distinct 

longitudinal and loosely reticulate veins, pubescent 

outside, glandularly hairy inside; tube cylindric, c. 

1.5 cm long; lobes suborbicular, 1.5—2 by 1.2—2 cm, 

apical part rounded, acute, or rarely apiculate. Sta- 

mens in 2 whorls: upper row 6—8, lower 13-15; fila- 

ments glabrous, 0—0.5 mm; anthers oblong, c. 1.5 

mm long. Style column 2.5 mm long, lobes 5—7, c. 

1.5 mm, glabrous. Capsules unknown. 

Distr. Malesia: Sumatra (Djambi: Sg. Lesing 

near Pauh); Borneo (Sarawak: Bellaga near Bintulu; 

Kapit Distr.). 

Ecol. Inprimary hill forest on sandstone substra- 

tum, mixed dipterocarp forest on ridge, or on ridge 

in old secondary forest, up to 500 m. 

Uses. Roots boiled in water is taken to cure go- 

norrhoea in Sarawak. 

Vern. Sumatra: mai-mai, Sg. Lesing; Sarawak: 

keh, Punan lang. 

13. Thottea philippinensis Quis. Philip. J. Sc. 41 

(1930) 322, t. 2; Dinc Hou, Blumea 27 (1981) 306, f. 

1; ibid. 29 (1983) 242. — Fig. 8a. 

Erect undershrub up to c. 70 cm high. Branches 

subterete, c. 0.5 cm @, pubescent. Leaves thin-coria- 

ceous, lanceolate to narrow-lanceolate, oblong-ellip- 

tic or elliptic-lanceolate, 16—26 (—39) by 4—9 (—13) 

cm; apex acuminate; base rounded or cuneate; gla- 

brous above, pubescent beneath; nerves pinnate, ba- 

sal pair weak and short, close to the margin, up to 

1/4—1/3 of the blade; lateral nerves 8—13 pairs, ele- 

vated and prominent beneath, slender above; veins 

and veinlets closely reticulate, prominent beneath, 

rather faint above; petiole c. 5mm, pubescent. /n/flo- 

rescences at the basal part of the stem, in the axils of 

reduced leaves, spiciform, up to 5 cm long, pubes- 

cent. Bracts elliptic, 2-5 mm long, puberulous on 

both surfaces. Pedicel and ovary 8—13 mm, densely 

puberulous. Perianth light bluish purple, blue and 

pink, or dark red outside and whitish inside, cam- 

panulate, 16—22 mm long, 10—20 mm g, with loosely 

reticulate veins, puberulous outside, glandular hairy 

inside; tube 10-15 mm long; lobes triangular or 

semi-orbicular, 6—7 by 11—16 mm, apex acute or 

apiculate (the apical part usually incurved and the 

apex seemingly obtuse). Stamens in 2 whorls: upper 

row 8—10, lower 12—14; filaments glabrous, 1—1.5 

mm; anthers oblong, 1.3 mm long. Style column 5—7 

mm; lobes 4—6, glabrous. Capsule fusiform (only 

open, empty valves seen), c. 3 cm long, pubescent. 

Seeds not seen. 

Distr. Malesia: Philippines (Mindanao: Lanao 

Prov.) and Borneo: Sarawak (4th Div., Lambir Nat. 

Park). Twice collected. 

Ecol. In dipterocarp forest and on sheltered 

sandstone cliff, 1S0—450 m. F/. fr. March, Sept. 

Vern. Taguibunon, Lanao. 

Note. See the note under 7. celebica. 

14. Thottea dependens (PLANCH.) KLotTzscH, Mo- 

natsbl. Akad. Berl. (1859) 589; DuCHARTRE in DC. 

Prod. 15, 1 (1864) 428; Hook. f. Fl. Br. India 5 

(1886) 74; SOLEREDER, Bot. Jahrb. 10 (1889) 429; in 

E. & P. Nat. Pfl. Fam. 3, 1 (1889) 272; Rw ey, J. 

Str. Br. As. Soc. n. 33 (1900) 127; KING & GAMBLE, 

J. As. Soc. Beng. 75, ii (1912) 28; GresHoFF, Meded. 

Lands Pl. Tuin 29 (1930) 132; Burk. & HANIFF, 

Gard. Bull. S. S. 6 (1930) 240; ScumipT in E. & P. 

Nat. Pfl. Fam. ed. 2, 16b (1935) 232, f. 120 L—O; 

Burk. Dict. 2 (1935) 2156; Dinc Hou, Blumea 27 

(1981) 311, f. 5-7. — Lobbia dependens PLANCH. in 

Hook. Lond. J. Bot. 6 (1847) 144, t. 3; Mia. Fl. Ind. 

Bat. 1, 1 (1858) 1068. — Fig. 1b. 

Erect shrub, up to 2.5 m high. Branches subterete, 

c. 0.5 cm @, glabrous. Leaves chartaceous, elliptic, 

obovate, rarely ovate, 12—29 by 5—15 cm; apex acu- 

minate; base cuneate or acute; glabrous above, 

sparsely puberulous or pubescent, sometimes seem- 

ingly glabrous beneath; basal nerves 2 pairs, the in- 

ner one similar to lateral nerves, extending upward to 

about halfway, the outer one weak, short, close to 
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Wine: 
Y 

Fig. 6. Thottea penitilobata DinG Hou. a. Habit, x 2, b. basal part of flowering stem, x 2, c. inflorescence, 

nat. size, d—e. flowers, x2, f. gynostemium, x 5. — 7. muluensis DiNG HOv. g. Inflorescence on stem, X 2, 

h. flower, nat. size, i. gynostemium, x 5 (a—f ARGENT c.s. 691, g—i ARGENT C.S. 760). Courtesy of Blumea. 
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the margin; lateral nerves 6—9 pairs, elevated and 

prominent below, less so above; veins transverse or 

+ parallel and reticulate, slightly elevated on both 

surfaces; petiole S—10 mm, glabrous. /nflorescences 

at the basal part of the stem, in the axils of leaves or 

fallen leaves, or cauliflorous, simple or sparsely 

branched, up to 4 (—7) cm long, pubescent; bracts 

lanceolate, oblanceolate or elliptic, 6-9 mm long, 

densely puberulous on both surfaces. Pedicel and 

ovary 7—15 mm long, pubescent. Perianth pale yel- 

low with center and margin streaked with claret- 

colour, brown, deep reddish pink, dark purple out- 

side and pink inside, or purple; campanulate, con- 

tracted at the lower 1/3 and then erecto-patent, 

15—25 mm long, c. 25 mm @, glabrous on both sur- 

faces; tube urceolate, c. 10 mm long; lobes triangu- 

lar, 6—10 (—15) by 10—15 (—25) mm, acute, each with 

longitudinal (c. 7) and reticulate veins. Stamens in 2 

whorls: upper row 7—10, lower 13—16; filaments gla- 

brous, 1—2 mm; anthers oblong, c. 1.5 mm long. 

Style column c. 4 mm long; lobes (4—) 6—9, spread- 

ing, c. 3 mm long. Capsules slender, 5—10 cm long, 

4-angular, straight or slightly twisted at the apical 

part. Seeds ellipsoid, trigonous, 3—4 mm long, acute 

at both ends, rugose-tubercled. 

Distr. Malesia: Malay Peninsula (Perak, Din- 

dings, Trengganu, Pahang, Selangor, Penang, Sin- 

gapore). 

Ecol. In forest, up to c. 500 m. F/. March—Oct., 

fr. Jan.—Nov. 

Uses. Leaves used as medicine for cutaneous dis- 

ease. 

Vern. 7Jlinga berwang, Perak. 

Note. Seealso the note under the Bornean 7. mu- 

luensis. 

15. Thottea reniloba Dinc Hou, Blumea 27 (1981) 

326, f. 19, 20, 53. — Fig. 2¢. 

Erect subshrub, up to 2.5 m high. Branches + 

curved, terete or slightly compressed, 0.5—1 cm @, 

pubescent. Leaves chartaceous, oblanceolate, lance- 

olate, or elliptic, 15—29 by 5.5--14 cm; apex acumi- 

nate; base cuneate or obtuse; glabrous, sometimes 

slightly pubescent on the midrib above, loosely pu- 

bescent beneath; basal nerves 2 pairs, the inner one 

starting near the base, ascending up to 2/3 or higher, 

similar to the lateral ones in thickness and appear- 

ance, the outer one weak and short, close to the mar- 

gin; lateral nerves 5S—8 pairs, occasionally with shor- 

ter ones between them, elevated beneath, faint 

above; veins transverse, scalariform, connected with 

crossbar-like or loosely reticulate veinlets, slightly 

elevated below, flat or obscure above; petiole 4—10 

mm, pubescent. /nflorescences in the axiles of foliage 

leaves, simple or sparsely branched, up to 8.5 cm 

long, spici- or racemiform, internodes spacious, pu- 

berulous; bracts oblanceolate to spathulate, or nar- 

row-elliptic, 3—7 mm long, puberulous on both sur- 

faces. Pedicel and ovary rather long, 14—30 mm, pu- 

berulous. Perianth dirty purplish red, or dark 

brown, short-cupular, 10O—13 mm long, 15-20 mma, 

veins rather loosely reticulate, sparsely puberulous 

outside, slightly (glandular) hairy inside; tube 5—6 

mm long; lobes reniform, 5—7 by 11—20 mm, margin 

reflexed at anthesis. Stamens in 2 whorls: upper row 

9—12, lower 9—14; filaments glabrous, very short; 

anthers oblong, c. 1 mm long. Sty/e column short, c. 

1.5 mm long; lobes 8 or 9, c. 2 mm, glabrous. Cap- 

sules (rather young) pendent, siliquiform, twisted, 

narrowed at both ends, puberulous. Seeds ellipsoid, 

c. 2.5 by 1.5 mm, tubercled, deeply furrowed. 

Distr. Malesia: Northern Sumatra (Atjeh: Gu- 

nung Leuser Nature Reserve; Tapanuli: Div. Pa- 

dang; East Coast: Asahan and Upper Bila). 

Ecol. In lowland forest, at base of steep sand- 

stone rock or over basalt rock, up to 125 m. F/. April 

—Sept., fr. July. 

Note. The flowers remind of 7. borneensis; dit- 

fers from that species by loosely pubescent (not 

densely sericeous) leaf undersurface, venation at 

base reticulate (not transverse), rachis with spaced 

bracts and long internodes, perianth without a dis- 

tinct annular fold or ridge inside the mouth of the 

tube, and reniform lobes. 

16. Thottea penitilobata Dinc Hou, Blumea 27 

(1981) 324, f. 14-16, 72A. — Fig. 6a-f. 

Erect shrub, c. 1 m high. Branches terete, c. 0.5 cm 

9, slightly puberulous, glabrescent. Leaves chartace- 

ous, oblanceolate or elliptic, (12—) 16—22 by 5—9.5 

cm; apex acuminate; base cuneate or slightly obtuse; 

glabrous above, sparsely puberulous beneath; basal 

nerves 2 pairs, the inner one similar to the lateral 

nerves, emerging near the base and obliquely ascend- 

ing halfway, the outer one very weak, short, and 

close to the margin; lateral nerves 4—7 pairs, elevated 

beneath, distinct above; veins transverse or scalari- 

form, connected by transverse or reticulated veinlets, 

slightly elevated beneath, visible or rather obscure 

above; petiole 0.5—0.7 cm, subterete, sparsely puber- 

ulous. /nflorescences near the basal part of the stem, 

in axils of reduced leaves, simple or rarely with short 

branches, spiciform, 3—6.5 cm long, puberulous; 

bracts ovate or lanceolate, 2—7 mm long, puberulous 

on both surfaces. Pedicel and ovary c. 6 mm long, 

sparsely puberulous. Perianth c. 15 mm long, deeply 

lobed, sparsely puberulous outside, glabrescent, 

densely (glandular) papillate on the inner surface ex- 

cept glabrous at the apical and marginal parts of the 

lobe; veins invisible outside, obscurely reticulate near 

marginal parts of lobes; tube very short; lobes broad- 

ovate or suborbiculate, 10—12 by c. 11 mm, acute, 

short-acuminate, or obtuse. Stamens in 2 whorls: up- 

per row 10, lower c. 14; filaments glabrous, very 
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short; anthers oblong, c. 1.25 mm long. Sty/e column 

short; lobes (6—) 10-14, 1.5—2 mm, glabrous. Cap- 

sules unknown. 

Distr. Malesia: Borneo (Sarawak: 4th Div., Gu- 

nong Mulu Nat. Park; Kalimantan: Kalteng Prov.); 

twice collected. 

Ecol. On bank at riverside in lowland rain-forest 

and in primary dipterocarp forest, 40—150 m. FI. 

Nov., Jan. 

Vern. Kayu manis, Kalimantan. 

Note. Closely allied to T. muluensis, from which 

it cannot be separated in sterile state, but quite differ- 

ent in flower structure: perianth 1.5 cm long, deeply 

lobed, with broad or suborbicular lobes; 10—12 style 

lobes; in 7. muluensis the perianth is 3.7—4.5 cm 

long, only lobed halfway, with triangular lobes; 7 

style lobes. 

17. Thottea celebica DinG Hou, Blumea 27 (1981) 

318, f. 21, 22, 70A. — Fig. 7a—e. 

Erect undershrub, up to 70 cm high. Branches te- 

rete, 5-7 mm @, pubescent. Leaves chartaceous to 

coriaceous, 22.5—32 by 6.5—9 cm; apex acuminate; 

base obtuse; glabrous above, sparsely puberulous be- 

neath; basal nerves 2 pairs, the inner one branching 

from the midrib c. 4 mm above the base and extend- 

ing upward to about halfway, the outer one much 

weaker and shorter and close to the margin; lateral 

nerves c. 10 pairs; veins transversal or reticulate; 

nerves and veins elevated and prominent beneath, 

less so above; petiole short, c. 0.5 cm, puberulous. 

Inflorescences at the base of the stem, simple, spici- 

form, 5.5 cm long, puberulous; bracts elliptic, 4—8 

mm long, sometimes 2-lobed, puberulous on both 

surfaces. Pedicel and ovary c. 12.5 mm long, puberu- 

lous. Perianth dark purplish red, campanulate, c. 25 

mm long, c. 30 mm g, with several longitudinal veins 

distinct outside, obscure inside, puberulous, glabres- 

cent outside, glandular hairy inside, especially at the 

lower 1/3; tube cupular, the lower half contracted 

and cylindric (c. 6 mm long); lobes semi-orbicular, c. 

10 by 15 mm, subrotund or slightly apiculate at the 

apex. Stamens in 2 whorls: upper row 10—12, lower 

12—15; filaments glabrous, 1—2 mm; anthers 1—1.7 

mm long. Style column c. 1 mm long; lobes c. 12, 

erect, c. 2 mm long. Capsules (very young) slender, 

4-angular, twisted, c. 4 cm long, sparsely puberu- 

lous. 

Distr. Malesia: Central Celebes (Lambarese, 

NE. Palopo); once collected. 

Ecol. Open shady places in forest at low altitude. 

Fl. & very young fr. July. 

Note. The only species so far known from Cele- 

bes. Allied to T. philippinensis, which has a closely 

reticulate prominent venation underneath the leaves, 

a slightly shorter perianth not contracted in the lower 

third, and 4—6 style lobes against c. 12 in T. celebica. 

18. Thottea muluensis DinG Hou, Blumea 27 (1981) 

322, f. 72B. — Fig. 1c, 6g—i. 

Erect shrub, c. 1 m high. Branches terete, c. 6 mm 

9, glabrous. Leaves chartaceous, elliptic, lanceolate, 

or oblanceolate, 15—29 by 5—12 cm; apex acute to 

acuminate; base cuneate; glabrous above, sparsely 

puberulous beneath; basal nerves one pair, emerging 

slightly above the base and ascending to about half- 

way; lateral nerves 6—10 pairs; nerves elevated and 

prominent below, flat and distinct above; veins 

transverse, scalariform, connected with loosely reti- 

culated veinlets, elevated below, visible or obscure 

above; petiole c. 1 cm, sparsely puberulous. /nflores- 

cences at the basal part of the stem or near the 

ground, usually in the axils of bracts, single or 

sparsely branched near the base, racemiform, 12—14 

cm long, puberulous; bracts lanceolate, 5-10 mm 

long, puberulous on both surfaces. Pedicel and 

ovary 9-11 mm long, puberulous. Perianth dark 

purplish or dark purplish maroon, campanulate, 

37—45 mm long, with longitudinal and reticulate 

veins, sparsely puberulous on both surfaces; tube 

17—20 mm long; lobes triangular, 20—25 by c. 20 

mm, acuminate. Stamens in 2 whorls: upper row 9, 

lower 12; filaments glabrous, very short, c. 1.3 mm; 

anthers oblong, 0.7—1 mm long. Style column c. 3 

mm long; lobes 7, c. 1.5 mm, glabrous. Capsules un- 

known. 

Distr. Malesia: Borneo (Sarawak: Gunong Mulu 

Nat. Park). 

Ecol. Somewhat open position in lowland forest, 

c. 35\m- FI. Oct.—Nov. 

Uses. Said to be used for birth control by Punan 

people. 

Note. Allied to 7. dependens which has, how- 

ever, the undersurface of the leaf covered by papillae 

forming rings or loops and a glabrous perianth. See 

also note under 7. penitilobata. 

19. Thottea corymbosa (GriFF.) Dinc Hou, Blumea 

27 (1981) 320, f. 4. — Bragantia corymbosa GRIFF. 

Trans. Linn. Soc. 19 (1845) 335; Ann. Sc. Nat. Bot. 

7 (1847) 340; Mia. Fl. Ind. Bat. 1, 1 (1858) 1068; 

Kiotzscu, Monatsb. Akad. Berl. (1859) 591, t. 1, f. 

4: DuCHARTREin DC. Prod. 15, 1 (1864) 429; Hook. 

f. Fl. Br. India 5 (1886) 73; SOLEREDER, Bot. Jahrb. 

10 (1889) 431. — Asiphonia piperiformis GRIFF. 

Trans. Linn. Soc. 19 (1845) 333; Ann. Sc. Nat. Bot. 

7 (1847) 338; Notul. 4 (1854) 344; Icon. Pl. Asiat. 4 

(1854) t. 528, f. 1. — Strakaea melastomaefolia 

Presi, Epim. Bot. (1851) 221. — Asiphonia sp. 

GrirF. Notul. 4 (1854) 346; Icon. Pl. Asiat. 4 (1854) 

t. 528, f. 2. — Bragantia melastomaefolia DUCHAR- 

TREin DC. Prod. 15, 1 (1864) 429; WarRBURG, Pflan- 

zenwelt 1 (1913) 521. — Apama corymbosa (GRIFF.) 

WILLD. ex SOLEREDER in E. & P. Nat. Pfl. Fam. 3, 1 

(1889) 272; O.K. Rev. Gen. Pl. 1 (1891) 563; KiInc& 
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GAMBLE, J. As. Soc. Beng. 75, ii (1912) 25; Moore, 

J. Bot. 63 (1925) 83; HEyYNeE, Nutt. Pl. (1927) 596; 

Burk. Dict. 1 (1935) 188; ScumrpT in E. & P. Nat. 

Pfl. Fam. ed. 2, 16b (1935) 233; HENb. Mal. Wild Fl. 

(1951) 420, f. 382A—C. — Fig. la, 8d. 

Shrub, spreading, sometimes scrambling, up to 5 

m high. Branches terete, up to 2 cm 9, densely puber- 

ulous. Leaves chartaceous or subcoriaceous, ovate to 

lanceolate, elliptic or elliptic-oblong, sometimes ob- 

ovate, 6.5—17.5 by 2.5—8.5 cm; apex cuspidate or 

acuminate; base cuneate, rounded or obtuse; upper 

surface glabrous except scattered puberulous on the 

midrib, nerves and veins, lower surface puberulous; 

basal nerves 2 pairs, the inner one as prominent as 

the midrib (the leaf appearing as 3-ribbed), ascend- 

ing upward and reaching often to the apical part of 

the blade, the outer one much weaker, close to the 

margin, shorter than the inner one; lateral nerves 

0—3 pairs, when present usually at the upper half of 

the blade; veins transverse, parallel (+ perpendicular 

to the midrib), joined by crossbar-like or loosely reti- 

culate veinlets; nerves and veins elevated and promi- 

nent beneath, slightly elevated and rather fine above; 

petiole subsessile to c. 8 mm, puberulous. /nflores- 

cences terminal and/or axillary in the upper leaf- 

axils, few- and lax-branched, paniculiform or corym- 

bose, up to 10 cm long, puberulous; bracts subulate 

or linear, up to 8 mm long, puberulous. Pedicel and 

ovary 7—20 mm, puberulous. Perianth yellow, 

greenish or cream coloured outside, paie lilac inside, 

3—3.5 mm long, when spreading c. 7 mm @, densely 

puberulous outside, glabrous inside, veins invisible, 

deeply 3-lobed; lobes broad-ovate or suborbicular, 

2.5—3 by 2.5—3.5 mm, apex acute. Stamens in 1 

whorl, 7—10, rarely more; filaments 0 or obscure; an- 

thers oblong, c. 1 mm long, covered with short, 

hooked hairs. Sty/e column obscure, lobes 4, gla- 

brous. Capsules slender, long, up to 38 cm long, 

4-angular, slightly twisted, puberulous. Seeds ovoid, 

trigonous, 4—6 by 2.5—3.5 mm, rugose. 

Distr. Malesia: Widely distributed but scattered 

in Sumatra and the Malay Peninsula (incl. Penang); 

Borneo (Kalimantan: Bukit Kasian), once collected. 

Ecol. In forest, sometimes on the edge of forest, 

occasionally in shaded forest in limestone zone, from 

the lowland up to 1050 m. Fi. fr. all the year round. 

Uses. Pounded leaves are put inside the hollow of 

the tooth to remedy toothache. The central part of 

the roots is chewed along with betel-nut as a diuretic, 

if needed, during confinement (BuRKILL, /.c.). 

Vern. Sumatra: (andor) lasi, bandar puluh, Asa- 

han, kadudu rimbu, Djambi, subie siang, Riouw 

(Kuala Belilas). Malay Peninsula: akar chambai olar, 

a. julong bukit, a. serai, andor lasi, bunga changi u- 

lar, ékor pelandok, jangat, lerkor, mahjar pahit, tin- 

Jau biuti, M. 
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20. Thottea tomentosa (BL.) Dinc Hou, Blumea 27 

(1981) 328, f. 48, 49. — Ceramium tomentosum BL. 

Bijdr. (1826-27) 1135. — Bragantia tomentosa Bu. 

En. Fl. Jav. (1827) 82; BENN. in Benn. & Brown, PI. 

Jav. Rar. 1 (1838) 43, t. 11; Grirr. Trans. Linn. Soc. 

19 (1845) 336; LINDL. Veg. Kingd. (1846) 794; Grirr. 

Ann. Sc. Nat. Bot. 7 (1847) 340; ZoLv. Syst. Verz. 2 

(1854) 118; Mia. Fl. Ind. Bat. 1, 1 (1858) 1068; Du- 

CHARTRE in DC. Prod. 15, | (1864) 431; Hook.f. Fl. 

Br. India 5 (1886) 73, incl. var. lanuginosa Hook. /.; 

CLARKE, J. Linn. Soc. Bot. 25 (1889) 61; SOLEREDER, 

Bot. Jahrb. 10 (1889) 431; Ript. J. Str. Br. R. As. 

Soc. n. 57 (1910) 89; ibid. n. 59 (1911) 161. — Vanhal- 

lia tomentosa J.A. & J.H. SCHULTEs, Syst. Veg. 7 

(1829) 166. — Bragantia blumii LINDL. Bot. Reg. 18 

(1832) sub t. 1543, in note; Veg. Kingd. (1846) 793, 

f. 526. — Cyclodiscus tomentosus KLotzscH, Mo- 

natsb. Akad. Berl. (1859) 592. — Apama tomentosa 

ENGL. ex SOLEREDER in E. & P. Nat. Pfl. Fam. 3, 1 

(1889) 272; O. K. Rev. Gen. Pl. 1 (1891) 563; Kinc 

& GAMBLE, J. As. Soc. Beng. 75, ii (1912) 25, incl. 

var. lanuginosa (Hook. f.) K. & G. /.c. 26; Back. 

Trop. Natuur 7 (1918) 179, f. 1—4; ibid. 8 (1919) 164; 

BEUMEE, Ibid. 8 (1919) 15; Rip. Fl. Mal. Pen. 3 

(1924) 15; Moore, J. Bot. 63 (1925) Suppl. 83; 

Koorp. Exk. Fl. Java 4 (Atlas) (1926) 589, f. 871; 

HEYNE, Nutt. Pl. (1927) 596; STEEN. Bull. Jard. Bot. 

Btzg III, 12 (1932) 204; Burk. Dict. 1 (1935) 189; 

ScHMIDT in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

234, f. 1ZOA—G; KANMILALC.s. Fl. Assam 4 (1940) 30; 

HEND. Mal. Wild FI. (1951) 423, f. 382E; Back. & 

BaKH. f. Fl. Java 1 (1963) 162. — Bragantia affinis 

PLANCH. ex ROLFE, Kew Bull. (1913) 265; MerrR. En. 

Philip. 2 (1923) 120. — Bragantia brevipes MERR. 

Philip. J. Sc. 17 (1920) 248; En. Philip. 2 (1923) 120. 

— Apama affinis WEIssE, Ber. Deut. Bot. Ges. 45 

(1927) 235; ScHmMipTin E. & P. Nat. Pfl. Fam. ed. 2, 

16b (1935) 234. — Apama brevipes WEIsSE, Ber. 

Deut. Bot. Ges. 45 (1927) 235; ScHmipT in E. & P. 

Nat. Pfl. Fam. ed. 2, 16b (1935) 234. 

Subwoody herb, from creeping base erect to 

erecto-patent, 10—35 cm; stems one to several or 

sometimes many together, usually simple. Branches 

rather slender, c. 5 mm g, bearing 1—S (often 2 or 3) 

foliage leaves at the apical part, furrowed or slightly 

angular, tomentose. Leaves chartaceous or subcoria- 

ceous, variable in shape and size even on one plant, 

ovate, elliptic or broadly elliptic, elliptic-oblong, ob- 

ovate or oblanceolate, rarely suborbiculate, (4—) 

7—18 (—24) by (1.7—) 3—15 (—17) cm; apex acute, 

acuminate, or obtuse; base obtuse, rounded, some- 

times subcordate or cordate; glabrous above, densely 

pubescent, tomentose or villous beneath especially 

when young, sometimes glabrescent; basal nerves 2, 

rarely 3 pairs, starting from the base and ascending 

upward to more than halfway, similar to the lateral 

nerves, the outer 1 or 2 rather faint and short, close 
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Fig. 7. Thottea celebica Dinc Hov.a. Habit, x 2, b. inflorescence, c. flower, nat. size, d. gynostemium, x 5, 

e. young infructescence, x 2. — T. tricornis Mainoay. f—g. Flowers, nat. size, . indument of inner surface 

of perianth, x 10, 7. gynostemium, x5. — 7. sumatrana (MerR.) Dinc Hou. /—k. Flowers, nat. size, /. gyno- 

stemium, x5, m. 3-lobed style, x5. — T. parviflora Ripi. n. Flower, nat. size, o. ditto, perianth removed, 

5, p. floral diagram showing 4 whorls of stamens (a—e STRAATMANS./., f—i VAN BALGOoY 2627, j—m Kos- 

TERMANS 284, n VAN BEUSEKOM & PHENGKLAI 694, o—p GEESINK & SANTISUK 5101). Courtesy of Blumea. 
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to the margin; lateral nerves 4—9 pairs, joined by 

rather closely reticulate and loosely crossbar-like 

veins and veinlets, elevated beneath, distinct some- 

times obscure above; petiole 5-15 mm, pubescent. 

Inflorescences near the base of the branches, some- 

times hidden under fallen leaves, in the axils of bracts 

or not well developed (small) leaves, often simple and 

spiciform, up toc. 12 cm long, pubescent; bracts lan- 

ceolate to linear, up to c. 10 mm long, pubescent. 

Pedicel and ovary 8—22 mm long, densely pubescent. 

Perianth pale yellow, yellow with purple, purple, 

pale red, or red (colour changing with age of the 

flower), urceolate-campanulate, 6—12.5 mm long, 

12—16 mm g, with longitudinal and loosely reticulate 

veins, pubescent outside, glabrous inside; tube 3—5 

mm long, with a thin ‘disk’ adnate to the inner side, 

slightly protruding above the tube (c. 0.5 mm) like a 

narrow rim; lobes broadly ovate, suborbicular, or 

subreniform, 3—7.5 by 4—8 mm. Stamens 6, in 1 

whorl; filaments glabrous, 1—1.5 mm; anthers ob- 

long, 1.5—2 mm long, connective slightly produced 

beyond the anthers. Sty/e column c. 2 mm long; lobes 

3 (or 4), 1.5—2 mm, hairy often at the apical part. 

Capsule slender, 3.5—5 (—15), often obscurely 

4-angular, pubescent, glabrescent. Seeds oblong, tri- 

gonous, c. 4 by 2 mm, rugose. 

Distr. India (Assam: Manipur & S. Andaman 

Is.), Bangladesh (Sylhet), Burma (Moulmein), South 

Vietnam (Bien Hoa), Peninsular Thailand; in Male- 

sia: Malay Peninsula (throughout), Sumatra, West & 

Central Java, and Philippines (Jayabas, Alabat I., 

Panay, Mindanao), not yet found in Borneo. Culti- 

vated in Hort. Bog. n. XI-B-XIII-138. 

Ecol. Inshady, moist places in forest, sometimes 

in bamboo or teak forest, occasionally in secondary 

forest, rarely on limestone, locally sometimes com- 

mon, from the lowland up to 1200 m. F/. fr. often all 

the year round. 

Uses. In Malaya the plant is used for poulticing 

skin-complaints and boils (along with ///igera). In Ja- 

va the stems and leaves may be pounded and the juice 

swallowed for coughs. The roots and leaves are used 

as a diuretic during confinement. In W. Java also 

used against snake-bites (BURKILL /.c.; HEYNE, /.c.). 

Vern. Malay Peninsula: kaneb, kemed, seréng- 

kong, M. Java: singa dapur, s. depa, J; kaliwaro, 

singa depa, S. 

Notes. 7. tomentosa is the widest ranging species 

of the genus. It is the only species in Java. 

Fruits are surprisingly rare and hitherto accepted 

as indehiscent. However, in a Thailand collection it 

had split with 4 valves. 

The species is allied to the Indian 7. siliquosa 

(LAMK) DinGc Houand the Bornean 7. paucifida (see 

note under the latter); 7. siliqguosa has 9 stamens in 

3 groups, the anthers dorsally and the style lobes 

densely hooked-hairy. 

ARISTOLOCHIACEAE (Ding Hou) 8] 

21. Thottea macrantha (BorERL.) DinG Hou, Blumea 

27 (1981) 321. — Bragantia macrantha BoeERL. 

Handl. 3 (1900) 64; Va.er. Icon. Bog. 3 (1908) sub 

t. 260, emend. — Apama macrantha WeEIssE, Ber. 

Deut. Bot. Ges. 45 (1927) 234, in obs.; STEEN. Bull. 

Jard. Bot. Btzg III, 12 (1932) 204; Scumiprin E. & 

P. Nat. Pfl. Fam. ed. 2, 16b (1935) 234, f. 120H—J. 

— T. hirsuta Rw ey, J. Mal. Br. R. As. Soc. 1 (1923) 

87. — Fig. 2e-f. 

Herb woody at base, or shrub-like, up to 4 m high. 

Branches terete, 5—7 mm @, pubescent or hirsute. 

Leaves chartaceous to subcoriaceous, obovate to ob- 

lanceolate, elliptic-oblong, or lanceolate, (13-—) 

25—36 (—41) by (S—) 8—12.5 (—21) cm; apex short- 

acuminate or acuminate, sometimes apiculate, base 

cuneate; glabrous above, pubescent beneath; basal 

nerves 2 or 3 pairs, the inner one starting from the 

base or c. 5 mm above it, ascending upward and 

reaching to more than halfway, similar to the lateral 

nerves, the outer 1 or 2 much weaker and shorter, 

close to the margin; lateral nerves 7—10 pairs, elevat- 

ed and prominent beneath, slightly elevated or flat 

above; veins transverse, scalariform, some loosely 

reticulate, joined by weaker crossbar-like or loosely 

reticulate veinlets, slightly elevated beneath, visible 

or obscure above; petiole S—8 (—15) mm, hirsute. /n- 

florescences axillary, 1—3, often in axils of foliage 

leaves, simple or sparsely branched, spiciform or ra- 

cemiform, rarely paniculiform, up to 7 cm long, pu- 

bescent; bracts oblanceolate, those at the lower part 

shorter, pubescent outside, glabrous inside. Pedicel 

and ovary 15—18 mm, pubescent. Perianth reddish 

or dark brown and puberulous outside, white and 

glandular-hairy inside, campanulate, c. 20 mm long 

and wide; tube c. 8 mm long; lobes broadly rounded, 

c. 12 by 4 mm, emarginate, reflexed. Stamens in 1 

whorl, 9—12, patent or reflexed; filaments c. 3.5 mm, 

glabrous; anthers oblong, 1.2—2 mm long. Style col- 

umn short, lobes 9—12, c. 2 mm, glabrous. Capsules 

erect, elongate, up to 11 cm long, 4-angular, pubes- 

cent, glabrescent. Seeds ellipsoid, c. 3 by 1.5 mm, 

transverse-rugose. 

Distr. Malesia: Northern Sumatra (Atjeh, Sibo- 

langit, Taram, Ketambe, Deli, Asahan). Cultivated 

in Hort. Bog. sub n. XI-B-XIII-133. 

Ecol. In primary and young forest, mostly on 

slopes, sometimes in secondary forest, rare, some- 

times locally abundant, in lowland up to 450 m. Fi. 

fr. Feb.—Sept. 

Vern. Ambolas tombak, Asahan. 

Note. Ruipiey described 7. hirsuta to have 2 

whorls of stamens, but the single flower of the type 

I examined has the stamens in one whorl. 

22. Thottea sumatrana (MeERR.) DING Hou, Blumea 

27 (1981) 328, f. 70C. — Apama sumatrana MERR. 

Pap. Mich. Ac. Sc. 23 (1937) 178. — Fig. 7j—m. 
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Fig. 8. Samples illustrating leaf venation patterns 

— a. Thottea philippinensis Quis., x 2/3 (FB 30249). — b. Aristolochia momandul SCHMIDT, X 3/5 (NGF 

— cc. A. crassinervia ScuMipT, x 4/5 (NGF 45343). — d. 27848). 
x 2/3 (Hou 732). (a undersurface of not cleared leaf, b—d cleared leaves). 
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Herb woody at base, shrub-like, up to 1 m high. 

Branches sulcate or irregularly angular, c. 5 mm @, 

sparsely pubescent. Leaves chartaceous, elliptic, lan- 

ceolate, obovate, rarely oblanceolate, 10—21 by 

4.5—7.5 cm; apex acute, acuminate, or short-acumi- 

nate; base obtuse, rotund, or cuneate; glabrous 

above, pubescent beneath; basal nerves 2 or 3 pairs, 

the inner one ascending upward to about halfway, 

similar to the lateral nerves, the outer 1 or 2 much 

weaker and shorter, close to the margin; lateral 

nerves 8—14 pairs, joined by transverse, subparallel, 

scalariform or sometimes loosely reticulate veins and 

veinlets, elevated beneath, often obscure above, peti- 

ole 3—5 (—10) mm, pubescent. /nflorescences ax- 

illary, usually in the axils of foliage leaves, spiciform 

or racemiform, solitary or rarely 2 in an axil, pubes- 

cent; bracts crowded, lanceolate, elliptic, oblanceo- 

late or spathulate, 3—10 mm long, pubescent outside, 

glabrous inside. Pedicel and ovary 5-10 mm long, 

pubescent. Perianth dirty yellowish white, inside 

blackish red, or dark-red, campanulate, or funnel- 

shaped, 14—20 mm long, c. 12 mm g, veins loosely 

reticulate, sparsely puberulous outside, glabrous in- 

side; tube c. 5 mm long; lobes ovate to lanceolate, 

8—15 by 5—8 mm, apex acute, acuminate, or obtuse. 

Stamens 6, in 1 whorl; filaments glabrous, c. 1 mm; 

ARISTOLOCHIACEAE (Ding Hou) 83 

anthers oblong, c. 1 mm long (excl. the protrudin 

connective). Style column c. 2 mm long, lobes 3, | 

mm, glabrous. Capsules slender, up to 16 cm long, 

cylindric or slightly angular, twisted, sparsely pubes- 

cent. Seeds ovoid, trigonous, c. 4.5 by 2.5 mm, trans- 

versely rugose. 

Distr. Peninsular Burma (Ta Pe) and Peninsular 

Thailand (Pattani and near Neckey); in Malesia: 

Northern Sumatra (Tapanuli: Padang Lawas; East 

Coast: Laut Tador & Gedong Biara Estates) and N. 

Malay Peninsula (Perlis and Kedah). 

Ecol. In lowland forest, by stream, on sandy 

loam soil, up to c. 150 m. Fi. fr. April—August. 

Note. Sterile specimens are difficult to identify. 

In flower easily recognized by a deeply lobed peri- 

anth, 6 stamens in one whorl, anthers with a protrud- 

ing connective, and 3 style-lobes. 

2£ 

9 

Insufficiently known 

Thottea sp. DiInG Hou, Blumea 27 (1981) 329. 

In Kalimantan (Sg. Dingei) JAHERI (n. 790, BO) 

collected an as yet undescribed species. It resembles 

T. tomentosa, but the single immature flower pos- 

sesses 2 whorls of stamens. Better material is needed 

for a proper description. 

2. ARISTOLOCHIA 

LINNE, Sp. Pl. (1753) 960; KLotzscu, Monatsb. Akad. Berlin (1859) 593; Du- 

CHARTREIn DC. Prod. 15, 1 (1864) 432; ScHmipTin E. & P. Nat. Pfl. Fam. ed. 

2, 16b (1935) 235; HOEHNE, FI. Bras. 15 (1942) 23; PFEIFER, Ann. Mo. Bot. Gard. 

53 (1966) 122; Tax. Rev. Pentam. Sp. Aristolochia (1970) 15; DiInc Hou, Blumea 

29 (1983) 223. — Fig. 1, 2, 8—18. 

Herbaceous perennials, undershrubs or shrubs, usually scandent, scrambling, 

twining, or climbing, sometimes high lianas, often with prostrate or tuberous rhi- 

zomes or rootstocks; vegetative parts upon breaking or only the flowers often 

with a bad, mostly putrid smell. (Old) woody stems mostly with a thick-corky 

and fissured bark, showing broad, medullary rays on cross-section. Leaves en- 

tire, sometimes 3-lobed (irregularly up to 7-lobed in extra-Malesian spp.). Petiole 

grooved above. Flowers usually zygomorphic, rarely actinomorphic, solitary, 

fasciculate, or in inflorescences (cymose, racemose, spicate, paniculate), axillary 

or cauligerous. Perianth straight, curved, or S-shaped, inflated at the basal part 

(utricle), then contracted or narrowed above in an often cylindric or fun- 

nel-shaped part (tube), gradually elongated, enlarged and expanded into the 

1-lipped or 3 (—6)-lobed limb, the utricle often inside provided with 2 (—6) glan- 

dular bodies. Stamens mostly 6 (4, 5, or more in extra-Malesian spp.) (10 in the 

Malesian A. decandra), adnate to the style column in a gynostemium. Ovary ob- 

long or elongate, slightly 6-angular and 6-celled (5-celled in extra-Malesian spp. ); 

style column mostly 6-lobed (5-lobed in extra-Malesian spp.). Fruits capsular, 



84 FLORA MALESIANA [ser. I, vol. 10! 

6-celled (5-celled in extra-Malesian spp.), dehiscent (dehiscing usually acropetal- 

ly, rarely basipetally: A. singalangensis) or indehiscent (A. dielsiana ?, and extra- 

Malesian spp.). Seeds ovate, deltoid, or triangular, often winged, flat, convex- 

concave, or slightly longitudinally curved; testa crustaceous or hard, finely ver- 

rucose or smooth; funicle often fleshy, thickened, usually covering the whole 

seed, usually persistent on the seed as an elaiosome, membranous when dry. 

Distr. About 400 species, widely distributed mainly throughout the tropics and subtropics and some in the 

warm temperate regions, also in Australia; throughout Malesia: 28 species. 

Ecol. Usually scattered, only rarely locally abundant, in primary forests, sometimes in (old) secondary for- 

ests or in thickets, occasionally occurring in beach or swampy forest, limestone regions, or submontane to mon- 

tane forest; mostly at low and medium altitudes, sometimes found higher, above 1500 m, up to 2250 m (in 

Papua New Guinea). 

For the relation with butterflies, pollination in relation to flower morphology, seed dispersal, efc., I refer 

to the general chapters. 

Morph. See the general chapters, also for chromosomes, phytochemistry, anatomy and palynology. 

Uses. See the general chapters. 

Notes. Inthe key and descriptions the pedicel and ovary are taken as a whole, like under Thottea, because 

these organs merge imperceptibly. 

For the diameter of the floral tube, only the cylindric middle part is used for size. 

In general flowering material is necessary for correct identification. 

In Malesia a number of exotic species is cultivated; a dozen of these are entered in the key by BACKER & BAK- 

HUIZEN f., Flora of Java 1 (1963) 162—164. 

For convenience of identification, local keys for islands have been added to the general key. 

GENERAL KEY TO THE SPECIES 

based on fertile specimens 

1. Leaves deeply 3-lobed, in shape reminding of the letter ‘W’. 

2. Leaf base shallowly concave, subcordate, or almost truncate, rarely cuneate. Inflorescences with small, 

not amplexicaul bracts;¢: 1:5 mm long. Seeds distinctly winged....-......-....--..+: 1. A. jackii 

2. Leaf base cuneate. Inflorescences with conspicuous, amplexicaul bracts 7-10 (—15) mm long. Seeds not 

Sle S00 laser ch ae erat Gere EROLaT Greer Go ChOne Es or neaee GL CIM Reo BEC Go ORE ot ccc ets See sets her 2. A. curtisii 

1. Leaves never deeply 3-lobed as above, mostly entire. 

3. Leaves villous or densely tomentose underneath, often concealing the surface (especially when young). 

4. Perianth limb distinctly 3-lobed; lobes triangular, 3 by 4.5—6 cm, obtuse. (Fruit dehiscing from the apex 

downwardsiseeds strongly, Comvex-cOnCave)) aye. masses sess eset ee nde sae ccraae 3. A. singalangensis 

4. Perianth limb rim-like, the limb 0.5—1 cm wide, obscurely 3-lobed. (Fruit unknown) 10. A. coadunata 

3. Leaves shortly, minutely, or sparsely hairy on the undersurface (surface always exposed), or glabrous on 

both surfaces. 

5. Leaves glabrous on both surfaces. 

6. Leaf base subtruncate, slightly concave, obtuse, or rounded, sometimes slightly cuneate. (Seeds not 

winged). 

7. Plants erect, up toc. 1 m high. Leaves with pinnately arranged lateral nerves. Petiole less than 1 (—2) 

Cmlon ease enilan thawlelip pees area rspaysie cwsys.c oes eraencueree acaeweeieis rote ieoeaeramie Sar 18. A. philippinensis 

7. Twiners or stout climbers, up to 15 m high. Leaves palmately nerved. Petiole 3—12 cm long. 

8. Leaves distinctly papillate beneath; 5-nerved, joined by reticulate veins. Flowers 1-lipped 

13. A. papillifolia 

8. Leaves smooth beneath; 3- or S-nerved, joined by + transverse veins. Flowers unknown 

14. A. transtillifera 

6. Leaf base subcordate or cordate (usually adult leaves), or subtruncate (especially when young in A. gau- 

dichaudii). 

9. Perianth puberulous outside; limb narrow-elliptic, 5-6 cm long.................-. 22. A. leytensis 

9. Perianth glabrous outside; limb obovate to oblanceolate, 1.7—2.5 cm long. 

10. Perianth tube 8—12 mm long; limb obovate or oblanceolate, 17—20 mm long. Fruits oblong 4—6 

DYZERSICMPSECEAS WINGERS eerie tater acta shoe Paetcye, Merete ckcie ane 27. A. gaudichaudii 
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10. Perianth tube 16—19 mm long; limb obovate-oblong, 20—25 mm long. Fruits unknown 8. A. klossii 

5. Leaves shortly, minutely, or sparsely hairy on the undersurface. 

11. Plants erect, up to c. 1 m high. 

12. Petiole (20—) 30—40 mm long. Seeds verrucose only on the marginal part beneath, smooth above 

19. A. humilis 

12. Petiole at most 10 mm long. Seeds verrucose on both surfaces. 

13. Leaf base obtuse or rounded, subacute or cuneate. Perianth with reflexed tube 17. A. samarensis 

13. Leaf base distinctly cordate, sometimes slightly cordate, very rarely associated with some obtuse 

ones. Perianth straight, sometimes slightly curved. 

14. Leaf base deeply cordate, auricles often overlapping or surrounding the stem 20. A. macgregorii 

14. Leaf base slightly cordate, rarely associated with some obtuse ones, auricles obscure or 0 

21. A. sericea 

11. Twiners or lianas, much taller, up to many metres high. 

15. Perianth 6- or 3-lobed. 

GRR erianthiG=1o bed! esata ree eater ee ere en et I eee 24. A. schlechteri 

16. Perianth 3-lobed. 

17. Perianth 19—21 cm long. Stamens 10. Style-column 10-lobed. Leaves suborbicular or broad-ovate, 

deeply cordate= palmatelyas 101 neh cde eae seen eee eee ee eee ere ee 16. A. decandra 

17. Perianth less than 9 cm long. Stamens 6. Style column 6-lobed. 

18. Flower buds or perianth lobes with the apical 20—30 mm strongly contracted or narrowed and 

often tail-like when dry (easily broken). 

19. Perianth lobes suborbicular, c. 10 mm g, with an apical tail-like part c. 20 mm long 

11. A. momandul 

19. Perianth lobes triangular to narrow-triangular, 35—50 by 12—14 mm at the bases (apical 25—30 

MimMuoOttenstalleliikexwhentdhy) oe ee nee eee oer ee ee oe ree 25. A. dielsiana 

18. Flower buds or perianth lobes without a tail-like apical part as above. Perianth lobes triangular, 

Ol yeo— | OnnimaapexsO bt uSecronmmnetuse mmr mer celica et ee 26. A. engleriana 

15. Perianth 1-lipped. 

20. Leaf base often rounded or obtuse, not cordate. 

21. Inner pair of basal nerves reaching nearly the leaf apex joined by 10—14 pairs of loose, transverse 

or slightly curved cross-veins. Perianth without a stipe; limb ovate-oblong or lanceolate, 6—9 by 

Bat SACI y RE cK ee ae Oe ge BE a See 15. A. naviculilimba 

21. Leaves with | pair of basal nerves reaching upward to about halfway; lateral nerves 4 or 5 pairs, 

obliquely ascending to the margin. Perianth with a distinct stipe of 5 mm; limb oblong, much smal- 

LereeQZE7k Wy LOL Ts CHM fe Ne EE BASS SR ree ey 12. A. rumphii 

20. Leaf base cordate or subcordate. 

22. Leaf veins and veinlets closely reticulate or foveolate-reticulate, prominent beneath. Cf. fig. 8c. 

23. Perianth with a distinct stipe of 3—5 mm. Seeds winged. Leaves variable in shape and size 

5. A. zollingeriana 

23. Perianth without a stipe. Seeds not winged. 

24. Perianth limb ovate-oblong, 30 by 14—16 mm. Seeds triangular, c. 5 by 4mm, verrucose on both 

SULLAGES Ss 2 ke See EE A Pa ee ee 4. A. foveolata 

24. Perianth limb linear, 20 by 4 mm. Seeds triangular or deltoid, 7 by 6—7 mm, rather smooth or 

obseurelyamiiniculateron bothisunfacessereaoeoe cee oe eee eee 23. A. crassinervia 

22. Leaf veins and veinlets loosely reticulate, distinct or obscure beneath. Cf. fig. 8b. 

25. Leaves triangular or deltoid. (Leaves palmately 5-nerved. Perianth with a distinct stipe of c. 2.5 

mins: Seedsi.win ged) esse ee, a Pe oe ee 28. A. linnemannii 

25. Leaves often ovate, ovate-oblong, or lanceolate. 

26. Leaves with 3—5 pairs of lateral nerves from the midrib, obliquely ascending. Perianth with a 

distinct stipe. 

27. Perianth limb 20—30 (—40) mm long. Seeds winged...................+---- 9. A. tagala 

27. Perianth limb 50—60 mm long (ripe seeds unknown) ..............--.--- 22. A. leytensis 

26. Leaves without lateral nerves from the midrib. Perianth without a stipe. 

28. Basal nerves 2 (or 3 pairs), the inner pair ascending upward to c. 2/3 of the blade. Flowers 

small: utricle 3—6 mm long, tube 2.5—5 mm long, limb 11—12 mm long . 6. A. minutiflora 

28. Basal nerves 1 pair, ascending upward to the apex. Flowers larger: utricle 10-12 mm long, tube 

Sli mmvlongs limbils=—25immi long. a: a2 tse 42.) eee eee eee ci 7. A. glaucifolia 
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KEY TO THE SPECIES 

Sumatra, Malay Peninsula and neighbouring islands 

1. Leaves deeply 3-lobed, in shape often reminding of the letter ‘W’. 

2. Leaf base shallowly concave, subcordate, or almost truncate, rarely cuneate. Inflorescences with small, 

not amplexicaul bracts (c. 1.5 mm long). Seeds distinctly winged...................... 1. A. jackii 

2. Leaf base cuneate. Inflorescences with conspicuous amplexicaul bracts (7—10, rarely up to 15 mm long). 

Seedsanotewinl Pedersen ieee CaM sistele Oe cichenetotebel. er cM ei ehe enone 2. A. curtisii 

1. Leaves entire. 

3. Leaves villous or densely tomentose underneath, often concealing the surface (especially when young). 

4. Perianth limb distinctly 3-lobed; lobes triangular, 3 by 4.5—6 cm, obtuse. (Fruit dehiscing from the apex 

downwardssceds stronelyxconvex-COMCAVE)) arcs tere cele ieee) jel oi oeicree 3. A. singalangensis 

4. Perianth limb rim-like, the limb 0.5—1 cm wide, obscurely 3-lobed. (Fruit unknown) 10. A coadunata 

3. Leaves shortly, minutely, or sparsely hairy underneath (surface always exposed), or glabrous. 

5. Leaf veins and veinlets closely reticulate or foveolate-reticulate, prominent beneath. 

6, Penianthawithout.a stipes seeds mot wine! Gann cree acheter cleric sie ein itech eee 4. A. foveolata 

6. Perianth with a distinct stipe of 3—5 mm. Seeds winged ..................... 5. A. zollingeriana 

5. Leaf veins and veinlets loosely reticulate, distinct or obscure beneath. 

7. Perianth without a stipe. Seeds not winged. (Leaves thin-chartaceous). 

8. Leaves palmately 5 (—7)-nerved, papillate ibeneatht|..:4r-te\c1h eekse ase see 6. A. minutiflora 

8. Leaves 3-curvinerved, with irregular (finely reticulate, wax) thickenings and scattered black dots (se- 

GHALOIAy Cal) Wesel los bolo unioc ob docmdeoeameaaomeende son ANaganads bocce 7. A. glaucifolia 

7. Perianth with a distinct stipe. Seeds winged. (Leaves chartaceous). 

9. Leaf with the two basal lobes widely separate from each other (sinus 7—9 cm wide at the base). Perianth 

limb obovate-oblong, 10—14 mm wide; apex slightly retuse or mucronate........... 8. A. klossii 

9. Leaf with the two basal lobes close to each other or often connivent at the base. Perianth limb lanceo- 

late ito ;narrowly, lanceolate}6—8 mm) wide; apextacuten sersr-m iets pete creer store retet 9. A tagala 

KEY TO THE SPECIES 

Java, Lesser Sunda Is., Moluccas, Celebes and neighbouring islands 

1. Leaves deeply 3-lobed, in shape often reminding of the letter “W’.................----. 1. A. jackii 

1. Leaves entire. 

2. Leaves villous or densely tomentose on the undersurface. Perianth with the tube bent backward and con- 

tacting closely laterally with the utricle; limb rim-like, obscurely 3-lobed.......... 10. A. coadunata 

2. Leaves shortly or minutely hairy beneath. Perianth straight or slightly curved; limb distinctly 3-lobed or 

1-lipped. 

3. Flower buds with a distinct, long tail-like apex c. 20 mm long (easily broken when dry). Limb distinctly 

3-lobed. Capsules oblong or ellipsoid, 5.5—9 by 3.5—4 cm, strongly 6-ridged. (Seeds not winged, rather 

TOON On Won GGA) Soouomosdedeccodacncadsducododoos ood ponape vols coir 11. A. momandul 

3. Flower buds without a long tail-like apex. Limb 1-lipped. Capsules short-cylindric, subglobose, slightly 

pyriform, or oblong, 2—4 by 1.5—3 cm, often slightly 6-ridged. 

4. Leaf base obtuse, sometimes slightly cuneate, rarely truncate. Seeds not winged ... 12. A. rumphii 

4. Leaf base cordate. Seeds winged. 

5. Leaf veins and veinlets closely reticulate, densely covered with minute hairs beneath (examining with 

a handlens or under the dissecting microscope). Perianth lobes obovate-oblong, 25—30 by 10 mm, 

longitudinally reflexed at anthesis. Seeds 4—5 by 4 mm (incl. the c. 0.6 mm broad wing) 

5. A. zollingeriana 

5. Leaf veins and veinlets loosely reticulate, sparsely shortly hairy or (nearly) glabrous beneath. Perianth 

lobes lanceolate to narrowly lanceolate, 20—30 (—40) by 6—8 mm, not longitudinally reflexed at anthe- 

sis. Seeds 8.5—10 mm long and wide (incl. the c. 2 mm broad wing) .............-- 9. A. tagala 

KEY TO THE SPECIES 

Borneo 

1. Leaves deeply 3-lobed, in shape often resembling the letter “W’...............2-22-+55- 1. A. jackii 

1. Leaves entire. 
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2. Leaf base not cordate, but obtuse or rounded, shallowly concave, subtruncate, or slightly cuneate. 

3. Leaves glabrous beneath. 

4. Leaves distinctly papillate beneath (handlens or binocular), 5S-nerved, joined by reticulate and trans- 

WELSCAUCIIEG Pvepaicitri ic 's,2 ise ncce cee NRT EIST eS ee ee le ore a eee ae 13. A. papillifolia 

4. Leaves not papillate beneath, 3 (—5)-nerved, joined by transverse veins ....... 14. A. transtillifera 

3. Leaves minutely hairy beneath especially on the venation ................... 15. A. naviculilimba 

2. Leaf base distinctly cordate. 

5. Petiole 10—13 cm long. Flowers large: utricle 5—6 cm long, tube c. 5 cm long, limb 4—9 cm long, 3-lobed. 

SEAMEISGLON, cea: co Re OO eee a MASTS Bed Ae a ee ae 16. A. decandra 

5. Petiole much shorter. Flowers much smaller. Perianth 1-lipped. Stamens 6. 

6. Leaf veins and veinlets closely foveolate-reticulate, prominent beneath. Utricle with 6 (or 2) glandular 

DOGIESHNSIGe (SCCUSmMOL WwIntCa) eer ere. cieiae tiene he iat eet ee eee 4. A. foveolata 

6. Leaf veins and veinlets loosely reticulate or transverse, distinct or rather faint beneath. Utricle with 2 

glandular bodies inside. 

7. Leaf undersurface papillate (under the binocular). Perianth without a stipe; utricle 3—6 mm long, tube 

2.5—5 mm long, limb 11—12 mm long. Seeds not winged .................... 6. A. minutiflora 

7. Leaf undersurface not papillate. Perianth with a distinct stipe; utricle 3—9 mm long, tube 5—10 (—15) 

mm long, limb 20—30 (—40) mm long. Seeds distinctly winged .................... 9. A. tagala 

KEY TO THE SPECIES 

Philippines 

1. Leaves deeply 3-lobed, in shape often resembling the letter ‘W’........................ 1. A. jackii 

1. Leaves entire, very rarely remotely minutely toothed (A. philippinensis). 

2. Leaf base obtuse or rounded, subacute, or cuneate. (Plants erect, up to c. 1 m high). 

3. Perianth with tube and limb bent backward and parallel to the utricle. Utricle 35 mm long, tube 10—15 mm 

long, limb 45 mm long. Seeds verrucose on both surfaces. Petiole 6-10 mm long 17. A. samarensis 

3. Perianth straight. Utricle 6-7 mm long, tube 5—15 mm long, limb 18—25 mm long. 

4. Leaves glabrous on both surfaces. Petiole 4—8 (—20) mm long. Seeds verrucose beneath and marginal 

PaleADOV CR erect nin Eye acown te eer Doel 0 REE Se Ae ey ee ea 18. A. philippinensis 

4. Leaves glabrous above, sparsely short-hairy beneath. Petiole (20—) 30—40 mm long. Seeds verrucose 

onlyzonithe margmal) part beneath;ismoothtabovee--. a2. eee 2 ee ee eee eee 19. A. humilis 

2. Leaf base distinctly cordate, sometimes slightly or shallowly cordate, very rarely associated with some ob- 

tuse ones (A. sericea). 

5. Erect plants up to 1 m high. Petiole 2—10 mm long. 

6. Leaf base deeply cordate; auricles often overlapping or surrounding the stem .. 20. A. macgregorii 

6. Leaf base slightly or shallowly cordate, rarely associated with some obtuse ones; auricles obscure or 0 

21. A. sericea 

5. Twiners or climbers. Petiole 20—70 mm long. 

7. Leaf veins and veinlets foveolate-reticulate, prominent beneath. Utricle with 6 (or 2) glandular bodies 

inside-4Scedssnof winged & 5 Ate ee ee)... << es Oe eerste eras 4. A. foveolata 

7. Leaf veins and veinlets often loosely, rarely closely, reticulate, or transverse, distinct or rather faint be- 

neath. Utricle with 2 glandular bodies inside. Seeds distinctly winged (not known in A. /eylensis). 

8. Leaf veins and veinlets (closely reticulate) densely covered with minute hairs beneath (handlens or bi- 

nocwlaT):) Seeds (propes) iwernucose onrbothisuntaces=- ese r eee ee 5. A. zollingeriana 

8. Leaf veins and veinlets (loosely reticulate) sparsely short-hairy or (nearly) glabrous beneath. 

9. Perianth tube 20 mm long, limb 50—60 mm long. Mature seeds not known ..... 22. A. leytensis 

9. Perianth tube 5—10 (—15) mm long, limb 20—30 (—40) mm long. Seeds verrucose beneath, less so 

ADOVES BAe Ee ee. «SE EP ee eee 9. A. tagala 

KEY TO THE SPECIES 

New Guinea and neighbouring islands 

1. Leaves deeply 3-lobed, in shape often reminding of the letter ‘W’.............---.----- 1. A. jackii 

1. Leaves entire. 
2. Leaf veins closely reticulate, prominent beneath. Fruits cylindric or oblong, 2.5—4.5 by 2—3 cm, minutely 

granular. Leaves cordate, auricles usually much overlapping; apex acuminate .... 23. A. crassinervia 
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2. Leaf veins loosely reticulate and some crossbar-like, often slightly elevated beneath. 

3. Perianth limb 6-lobed. (Leaf base cordate)..... 

3. Perianth limb 3-lobed or 1-lipped. 

Pe Ee erm bia na iano od ode 24. A. schlechteri 

4. Perianth without a stipe; limb 3-lobed. Seeds not winged. 

5. Flower buds or perianth lobes with the apical 20—30 mm strongly contracted or narrowed and often 

tail-like when dry (easily broken). 

6. Perianth lobes suborbicular, c. 10 mm g, with an apical tail-like apex c. 20 mm long 

11. A. momandul 

6. Perianth lobes triangular to narrow-triangular, 35—50 by 12—14 mm at the base, apical 25—30 mm 

oftenitail-hke whenkdriyeeeeeece ere eee. SE ee eae at eee 25. A. dielsiana 

5. Flower buds or perianth lobes without a tail-like apical part. Perianth lobes triangular, 5—6 by 8—10 

mm, apex ObMSelonmetusezPee eee eee ee agi Gu seane Sliemsasnase eae Re ook Dore 26. A. engleriana 

4. Perianth with a distinct stipe; limb 1-lipped. Seeds distinctly winged. 

7. Leaves glabrous. Perianth limb obovate or oblanceolate, 17—20 by 8—12 mm. Seeds (incl. wing) trans- 

verse-oblong, 6—11.5 by 12—16 mm, smooth on both surfaces.............. 27. A. gaudichaudii 

7. Leaves minutely hairy or sparsely short-hairy beneath. Seeds (incl. wing) triangular, 6—10 by 5—10 

mm, usually verrucose on both surfaces. 

8. Leaves triangular or deltoid in outline, minutely hairy beneath. Inflorescences 2—3 (—15) mm long; 

internodes condensed, obscure or invisible; bracts minute, c. 1 mm long. Perianth lobes oblong, c. 

2Oimmuglonewme vy. ere ee ee eee eee me Pe ee Wi So cee betty renee 28. A. linnemannii 

8. Leaves variable in shape and size, ovate, ovate-oblong, rarely suborbicular, sparsely shortly hairy be- 

neath. Inflorescences 20—60 mm long; internodes spacious, distinct; bracts up to 10 mm long. Peri- 

anth lobes lanceolate, 20—30 (—40) mm long 

1. Aristolochia jackii StEUD. Nom. Bot. ed. 2, 1 

(1840) 132; Mia. Sum. (1860) 150; Dinc Hou, Blu- 

mea 29 (1983) 230. — A. hastata Jack, Malay Misc. 

2, 7 (1822) 6 [reimpr. in Hook. J. Bot. 1 (1834) 362; 

GriFF. Calc. J. Nat. Hist. 4 (1843) 358; TRUBNER, 

Oriental Series II, 2 (1887) 249], nom illeg., non 

H.B.K. (1817), nec NUTTALL (1818); KLotzscu, Mo- 

natsber. Akad. Berl. (1859) 597, JAcK sphalm. as 

JACQUIN, excl. ZOLLINGER 2744; DUCHARTRE in DC. 

Prod. 15, 1 (1864) 482; Merr. J. Arn. Arb. 33 (1952) 

217. — A. ungulifolia Masters, J. Linn. Soc. Bot. 

14 (1875) 494; Gard. Chron. n.s. 14 (1880) 116, f. 28; 

Hook. f. in Curtis’ Bot. Mag. 121 (1895) t. 7424; 

RIDLEY, J. Str. Br. R. As. Soc. n. 33 (1900) 126; KING 

& GAMBLE, J. As. Soc. Beng. 75, ii (1912) 30; 

ScHMIDT, Bot. Jahrb. 58 (1923) 488; RipLey, FI. 

Mal. Pen. 3 (1924) 18; ScumipTin E. & P. Nat. Pf. 

Fam. ed. 2, 16b (1935) 241; HEND. Mal. Nat. J. 6 

(1951) 422, f. 381C. — A. tripartita BACK. Trop. Na- 

tuur 8 (1919) 161 & 165, f. 14; Bull. Jard. Bot. Btzg 

III, 2 (1920) 322; Scumiptin E. & P. Nat. Pfl. Fam. 

ed. 2, 16b (1935) 241; Back. & Baku. f. Fl. Java 1 

(1963) 162. — Fig. 9. 

Undershrub, spreading or twining, up to 10 m 

high. Branches. obscurely angular, 3—5 mm g, gla- 

brous. Leaves chartaceous or subcoriaceous, broadly 

or transversely ovate or suborbicular in outline, 

11—23 by 15—24 cm, deeply 3-lobed, in shape often 

reminding of the letter ‘W’, glabrous; base emargi- 

nate, subcordate, or almost truncate, rarely cuneate; 

midlobe usually obovate- or ovate-oblong, 5.5—20 

by 6.5—10 cm, apex obtuse or acute, rarely short acu- 

minate; lateral lobes oblong, falcate or semilunar, 

Ee or aren ees 5-8 bsc.5-0 0c 9. A. tagala 

curved upward, sometimes spreading almost hori- 

zontally, 4-15 by 2.5—6 cm, rounded or obtuse at 

the apex; midrib with 2 or 3 pairs of lateral nerves; 

basal nerves 2, each once or twice branched (the leaf 

seemingly 5—7-nerved); nerves elevated and promi- 

nent beneath, rather less so above; veins loosely 

transverse or reticulate, slightly elevated on both sur- 

faces; petiole 2—7 cm, glabrous. /nflorescences in ax- 

ils of foliage leaves, spiciform or racemiform, up to 

c. 7 (—25) cm long, internodes distinct; bracts rather 

loose, ovate, c. 1.5 mm long, glabrous beneath, 

short-hairy above. Pedicels and ovary 1.5—3 cm, gla- 

brous. Perianth purple-brown or -red, or purple, 

slightly curved, 7.5—11 cm long, glabrous outside; 

utricle ellipsoid or obovoid, 2—3.5 cm long, with a 

stipe of 6—7 mm, inside hairy, with 2 ellipsoid, glan- 

dular bodies; tube 2—3.5 cm long, hairy inside; limb 

1-lipped, oblong or ovate-oblong, elliptic, or spathu- 

late, erect or reclined, 3.5—4.5 by 2—2.5 cm, tomen- 

tose or villous on the upper surface and mouth of the 

tube. Stamens 6; anthers ellipsoid-oblong, c. 1.5 mm 

long. Sty/e column 5S—7 mm long, 6-lobed; lobes con- 

ical, with a prominent annular ring at their base. 

Capsules oblong, 5—6 by 2.5 cm, 6-angular, gla- 

brous. Seeds triangular-orbicular, 4—S by 5—7 mm 

(excl. wing), lower surface smooth except a few warts 

at the apical and basal ends, upper surface slightly 

ridged at the centre; marginate, the wing 3—5 mm 

wide. 

Distr. Malesia: N. Sumatra (Medan, Sibolangit, 

Asahan, Natal), Malay Peninsula (Pahang, Jarak I. 

in Malacca Strait, Singapore), Java (Preanger, Nusa 

Kambangan I., Mt Wilis), Borneo: Sabah (Labuan, 
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Fig. 9. Aristolochia jackii StEUD. NW. Kalimantan, 

near Njarumkop (Photogr. Father A. ELSENER, HS52, 

Oct. 1964). 

Tuaran), NW. Kalimantan (Njarumkop), SW. Phi- 

lippines (N. Palawan), New Guinea (?) (Sepik and 

Madang Distr.). Cultivated in Hort. Bog. sub n. XV- 

D-46. 

Ecol. In forest, sometimes in swampy forest be- 

hind the sea coast, from sea level up to 1200 m. Fi. 

Feb., June, Nov., fr. Jan., Feb., April, Sept., Oct. 

Vern. Sabah: ftawayagon, Tuaran; New Guinea: 

bagup, Sepik. 

Notes. Closely related to A. curtisii, sharing 

deeply digitately 3-lobed leaves, spaced flowers and 

bracts, and a 1-lipped perianth, but easily distin- 

guished from it by a truncate, emarginate or subcor- 

date leaf base, much smaller bracts (c. 1.5 mm), a 

longer perianth (7.5—11 cm), and winged seeds. 

Professor JUMALON (Cebu-city, Philippines), who 

raised plants from seeds from Palawan, recorded 

that leaves can attain 50 by 30 cm, or even more. 

2. Aristolochia curtisii KING, Ann. Bot. Gard. Calc. 

5 (1896) 161, t. 195; GamBLE, Kew Bull. (1910) 78; 

KING & GAMBLE, J. As. Soc. Beng. 75, ii (1912) 32: 

RIDLEY, Fl. Mal. Pen. 3 (1924) 18; Dinc Hou, Blu- 

mea 29 (1983) 227. 

Climber up to 5 m high. Branches obscurely sul- 

cate or slightly angular, c. 3 mm @. Leaves charta- 

ceous, deeply 3-lobed (broadly hastately 3-lobed 

when young), 10—23 by 10—30 cm; base cuneate; gla- 

brous on both surfaces; middle lobe oblanceolate, 

8—18 by 2—6.5 cm, acuminate; lateral lobes spathu- 

late, slightly incurved, 6.5—14 by 2.5—5.5 cm, round- 

ed at the apex; nervation pedately flabellate, 

3-nerved at the base; outer nerves at first along the 

margin, then giving off: a) 2 interior nerves to the 

central lobe and each of them ascending upwards to 

the apex, and b) often 2 exterior nerves for each of 

the outer lobes, respectively, extending to the apex; 

midrib and nerves elevated and prominent beneath, 

rather less so above; veins loosely transverse and reti- 

culate, distinct beneath, rather faint above; petiole 

5—10 cm, subterete. Inflorescences in the axils of fo- 

liage leaves, 1—3, spiciform, up to 6.5 cm long, gla- 

brous, internodes distinct; bracts amplexicaul, con- 

spicuous, reddish, ovate to lanceolate, 7-10 (—15) 

mm long, glabrous. Pedicel and ovary 6—8 mm long, 

glabrous. Perianth blue and crimson, straight, with 

obscure venation, glabrous; utricle ellipsoid, 20 by 8 

mm; tube cylindric, 10 by | mm; limb 1-lipped, lin- 

ear, 20 by | mm. Stamens 6, filaments with very 

small anthers. Sty/e column very short, 6-lobed. 

Capsules oblong, 3—4 by 1.5 cm, obscurely 6-ribbed, 

obtuse. Seeds broad-ovate, not winged, c. 5 by 4mm, 

granular on both surfaces, funicle spindle-shaped, c. 

4.5 by 2 mm. 

Distr. Peninsular Thailand (Khaw Pok Hill, 

Khsoon) and in Malesia: Malay Peninsula (Penang). 

Ecol. In dense forest, 150—450 m. F/. March, fr. 

June—August. 

Note. Closely allied to A. jackii STEUD. 

3. Aristolochia singalangensis KorTH. ex DING Hou, 

Blumea 29 (1983) 224, f. 1, 2a, 3c & d, 7a. 

Liana up to 20 m high. Stems terete or slightly flat- 

tened, 1—1.5 (rarely more) cm g; branchlets tomen- 

tose or villous, glabrescent. Leaves subcoriaceous, 

suborbicular, broadly ovate, sometimes ovate, rarely 

ovate-oblong, (14—) 24—33 by (6—) 11—24 cm; apex 

acuminate or shortly so; base cordate, sinus 1.5 (—3) 

cm deep; upper surface pubescent on the midrib and 

nerves; undersurface villous or densely tomentose, 

glabrescent; basal nerves one pair reaching upward 

to halfway or higher; lateral nerves pinnate, 4 or 5 

pairs, prominent beneath, distinct, sometimes de- 

pressed above; veins crossbar-like or reticulate, 

slightly elevated with distinct areoles beneath, rather 

obscure above; petiole stout, terete, (3—) 6—14 cm, c. 

5 mm @, villous or tomentose, glabrescent. /nflores- 

cences cauligerous, solitary, racemiform, axis c. 4cm 
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Fig. i0. Aristolochia singalangensis KorTH. ex DinG Hou. Photograph of a coloured drawing in L made after 

the living plant; leaves x 1/3, twig with flowers and fruit x 2. 
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long, internodes spacious, tomentose or densely pu- 

bescent; bracts small, triangular, c. 3 mm long, 

densely pubescent. Pedicel and ovary up to 7 cm 

long, tomentose or pubescent. Perianth pale yellow- 

ish green, pubescent outside; utricle cylindric, c. 7 by 

1—1.5 cm, the apical 1—1.5 cm strongly bent back- 

ward; tube cylindric, 4 by 0.6—1.2 cm, closely paral- 

lel to the utricle; limb deeply 3-lobed, lobes triangu- 

lar, 3 by 4.5—6 cm, apex obtuse. Stamens and style 

column unknown. Capsules elongate-oblong, 14—15 

by 2.5—3 cm, 6-ridged, dehiscing from the apex 

downward, tomentose or pubescent. Seeds convex 

on the lower side and ovoid-like in side view or seen 

from beneath, not winged, c. 8 by 5 mm, deeply con- 

cave on the upper side with a prominent, central, 

longitudinal, septum-like funiculus, testa smooth on 

both surfaces. 

Distr. Malesia: Sumatra (Atjeh, near Pematang 

Siantar, Mt Singalang, Palembang). 

Ecol. At edge of grassy marshland in the forest, 

along a trail in depleted forest, and on flat forest 

ridge, (c. 350—) 750—1700 m. 

Taxon. A. singalangensis is closely allied to the 

Himalayan A. griffithii DUCHARTRE and the Chinese 

A. kwangsiensis LIANG with which it shares all essen- 

tial structural characters of the leaves, flowers, fruit 

and seed. It can be distinguished from them by the 

different size of the flora parts and the deeply 

3-lobed perianth, of which the lobes are pale yellow- 

ish green on the inner surface (not pinkish purple or 

purple). 

Sterile specimens may resemble Phytocrene species 

(Ucacinaceae), but can readily be distinguished by the 

absence of an abscission zone in the petiole, hence 

leaving no scar after withering. 

Style column and stamens are as yet unknown. 

4. Aristolochia foveolata Merr. Philip. J. Sc. 13 

(1918) Bot. 280; En. Philip. 2 (1923) 119; IGARASHI, 

Food PI. Papilionidae (1979) t. 26 (fig. on the lower 

right) & 27, as Aristolochia sp. 2; Liu & Lat, Quart. 

J. Taiwan Mus. 33 (1980) 247; Dinc Hou, Blumea 29 

(1983) 227. — A. kaoi Lu & Lat, Fl. Taiwan 2 (1976) 

573, t.411; Hsu (ed.), The Rare & Threatened Plants 

of Taiwan (1980) 45, col. phot. 

Twiner up to 10 (—40) m high. Old stems terete, 

1.5—2 cm @, bark corky, longitudinally fissured or 

ridged. Branches terete, 2—6 mm @g, striate, glabrous. 

Leaves chartaceous to coriaceous, ovate to lanceo- 

late in outline, sometimes broad-ovate, rarely sub- 

orbicular, 7—18 (—24) by (3—) 4—8 (—21) cm; apex 

acuminate, rarely cuspidate; base cordate, sinus 

1—2.5 cm deep, sometimes auriculate with auricles 

overlapping, rarely shallowly cordate, concave, or 

subtruncate (especially when young); glabrous 

above, densely puberulous beneath; nervation pal- 

mate, appearing as 5 (—7)-nerved; inner pair of 

ARISTOLOCHIACEAE (Ding Hou) 9] 

nerves nearly reaching the apex; outer pair much 

shorter, branched at the base with | or 2 branches ex- 

tending to the margin or auricles; nerves prominent 

beneath, distinct above, joined by closely foveo- 

late-reticulate and crossbar-like veins and veinlets; 

veins and veinlets slightly elevated and prominent be- 

neath, distinct or rather faint above; petiole 2—4 

(—7.5) cm, glabrous. /nflorescences in axils of leaves 

or cauligerous, often with very short branches, inter- 

nodes hardly visible and flowers almost fasciculate; 

bracts lanceolate, 4-5 mm long, minutely hairy on 

both surfaces. Pedicel and ovary 28—40 mm long, 

slightly twisted, glabrous. Perianth maroon or pur- 

ple-brown, at first straight or horizontal then curved, 

veins faint, glabrous outside, with scattered, glandu- 

lar hairs inside; utricle subglobose, c. 7 mm @, not 

stiped, with 6 (or 2) glandular, ellipsoid bodies (c. 2 

by 1 mm) (6, rarely 2, depressions shown on the outer 

surface); tube 10—14 by 2.5 mm; limb 1-lipped, 

ovate-oblong, 30 by 14—16 mm. Gynostemium c. 2.5 

mm long. Stamens 6; anthers oblong, c. 1 mm long. 

Style 6-lobed, lobes triangular, 1.5 mm long, with an 

annular ring at the base. Capsules cylindric or obo- 

void, not angular or ridged, 2.5—4 by 1.5 cm, gla- 

brous (minutely granulate examined with hand lens). 

Seeds triangular, c. 5 by 4mm, not winged, verrucose 

on both surfaces; funicle broadened, membranous, 

and covering the upper surface. 

Distr. China (Taiwan); in Malesia: NE. Suma- 

tra, Malay Peninsula (Trengganu), Borneo (Sabah: 

Mt Kinabalu, Sandakan; Sarawak: Upper Rejang R. 

and Kuching; Kalimantan: Landak R.), Philippines 

(Catanduanes and Palawan). Fig. 11. 

Ecol. In primary, sometimes in secondary forest, 

often at low and medium altitudes, sometimes found 

at 1500—2100 m. F/. May—Aug., Dec., fr. May, 

Oci= Dee: 

Taxon. The species resembles A. fagala in leaf 

Fig. 11. Localities of Aristolochia foveolata MERR. 
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shape (usually with cordate base) and the 1-lipped 

perianth but is easily to distinguish from that species 

by the palmate nervation of the leaves, the undersur- 

face being distinctly foveolate-reticulate and densely 

puberulous, the perianth which is not strongly con- 

tracted and stipe-like at base, and the immarginate 

seeds. 

Notes. The leaves are rather variable in shape 

and size (ovate to lanceolate, rarely suborbicular, 

andI = 7/3, 9'2/5, 12/9, 18/11, 24/21 cm) and leaf 

base (deeply cordate with auricles sometimes over- 

lapping to cordate or subtruncate). This variability 

may well occur in one specimen, as was observed in 

the field and in specimens which I cultivated. 

The species is often collected by entomologists as 

the larvae of the butterfly Trogonoptera brookiana 

feed on it. Near Berastagi (NE. Sumatra) it is even lo- 

cally cultivated for this purpose. 

5. Aristolochia zollingeriana Mia. Fl. Ind. Bat. 1, 1 

(1858) 1066; DucHARTRE in DC. Prod. 15, 1 (1864) 

482; Back. Trop. Natuur 8 (1919) 162, f. 15, 165; 

Koorp. Exk. Fl. Java 4 (Atlas) (1926) 591, f. 873; 

ScumMipTin E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 

241; Back. & Baku. f. Fl. Java 1 (1963) 162; DING 

Hou, Blumea 29 (1983) 232, f. 2c, 3a & b. — A. has- 

tata (non JACK, sphalm. as JACQUIN) KLoTzscH, Mo- 

natsb. Akad. Berl. (1859) 597, quoad ZOLLINGER 

2744. — A. ramosii MeErRR. Philip. J. Sc. 29 (1926) 

478. — A. kankauensis SASAKI, Trans. Nat. Hist. 

Soc. Form. 21 (1931) 251; Liu & Lat, Fl. Taiwan 2 

(1979) 572; Hsu (ed.), The Rare & Threatened Plants 

of Taiwan (1980) 45, col. phot. — A. roxburghiana 

ssp. kankauensis (SASAK1) KITAMURA, Acta Phyto- 

tax. Geobot. 20 (1962) 135. — A. tagala (non CHA- 

Misso) Hatus. Fl. Ryukyu (1971) 243; WALKER, FI. 

Okin. S. Ryukyu Is. (1976) 424. — A. tagala var. 

kankauensis (SASAKI) YAMAZAKI, J. Jap. Bot. 50 

(1975) 341, as ‘hankaoensis’. 

Undershrub or a twiner up to 5 m high. Branches 

terete, c. 3 mm g, sulcate, glabrous. Leaves charta- 

ceous, variable in shape and size even on one speci- 

men, ovate or ovate-oblong, sometimes deltoid, reni- 

form, or suborbicular, 4—15 by 2.5—12 cm; apex 

usually acuminate, rarely acute or obtuse; base cor- 

date or shallowly cordate, sometimes sagittate, auri- 

cles separate from each other, rounded at the end, si- 

nus 1—3 cm deep, glabrous above, minutely puberu- 

lous beneath; midrib and basal nerves palmately 

5-nerved, the midrib with 1—3 pairs of lateral nerves; 

basal nerves 2 pairs, the inner pair ascending to 2/3, 

sometimes almost to the apex of the blade, the outer 

pair much shorter, spreading toward the margin at 

the basal part of the blade, each of them with a few 

side branchlets; nerves slightly elevated beneath, dis- 

tinct or sometimes rather faint; veins closely reticu- 

late, some transverse, distinct or sometimes rather 

[ser. I, vol. 10! 

faint beneath; petiole 2—5S (—7) cm, glabrous. /nflo- 

rescences in the axils of foliage leaves, the very short 

rachis (up to c. 16 mm long) with condensed inter- 

nodes and bracts, glabrous; bracts ovate or triangu- 

lar, c. 1 mm long, glabrous. Pedicel and ovary c. 18 

mm, glabrous. Perianth green and dark purple, veins 

longitudinal and reticulate, glabrous outside; utricle 

subglobose, c. 7 mm 9, with a distinct stipe of 3—5 

mm, sparsely hairy inside, with 2 glandular, orbicu- 

lar bodies (c. 1 mm g); tube straight or sometimes 

bent at anthesis almost at a right angle with the utri- 

cle and ovary, c. 13 by 2.5 mm, sparsely hairy inside; 

limb 1-lipped, obovate-oblong, 23—30 by 10 mm, 

longitudinally reflexed at anthesis, apex retuse, up- 

per surface glabrous except the slightly hairy margin. 

Stamens 6; anthers oblong, c. 1 mm long. Style col- 

umn c. 4 mm long, 6-lobed; lobes lanceolate, c. 1.5 

mm long, with a distinct annular ring at the base. 

Capsules short-cylindric, 2—3 by 1.5—2 cm, slightly 

6-ridged, glabrous. Seeds triangular, winged, 4—5 by 

4 mm (incl. the c. 0.6 mm wide wing), densely verru- 

cose on both surfaces, upper surfaces sometimes 

covered with a membranous funicle appendage. 

Distr. S. Ryukyu Is., Taiwan; in Malesia: Philip- 

pines (Luzon, Mindoro, Cebu, Bohol, Salupiri I.), 

NE. Sumatra (Pematang Siantar) and SE. Java (Be- 

suki Res.: Puger). 

Ecol. In forest or along forest edges, sometimes 

in rocky situations and on limestone hills, up to c. 

300 m. Fl. April, Aug., Oct., Nov., fr. Feb.—June. 

Vern. Philippines: wbi-ubithan, Tag. 

Notes. The leaves of this species are very variable 

in shape, size, texture, efc. The leaf base can be shal- 

lowly cordate (with two divergent lobes), or sagittate 

(with a deep sinus and two + parallel lobes). The 

leaves on the specimens collected from Sumatra and 

Java are ovate-oblong and sagittate at the base, but 

those from the southern Ryukyus and Taiwan are 

often deltoid, ovate, or suborbiculate, and shallowly 

cordate at the base. However, there are intermediate 

forms among the specimens from the Philippines; 

sometimes various leaf forms are even found in one 

specimen. 

The polymorphism of the leaves in the present spe- 

cies can be compared with that found in the well 

known Japanese A. kaempferi WILLD. 

Some of the leaf forms are similar to those of A. 

foveolata, in shape and indumentum underneath, 

but that species is quite different in flowers and seed. 

A. zollingeriana closely resembles A. tagala, but 

can easily be distinguished: in the first the undersur- 

face of the leaves is minutely hairy and with distinct 

areolation, in the latter it is sparsely short-hairy, 

rarely glabrous and with obscure areolation. In flow- 

er, fruit and seed the two are different. 

The leaves of A. zollingeriana resemble those of 

the Japanese A. kaempferi WiLLD.; the undersurface 
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of the leaves in the first is rather densely minute- 

hairy, in the latter there are loosely appressed hairs. 

Fertile specimens of A. kaempferi differ by absence 

of a stipe-like part of the perianth base, perianth 

curved in the middle, more or less V-shaped, limb 

suborbicular in outline, obscurely 2-lobed, and seed 

concave-convex, not winged. 

6. Aristolochia minutiflora RripLEY ex GAMBLE, Kew 

Bull. (1910) 79, incl. var. dolabrata GAMBLE; KING & 

GamBLE, J. As. Soc. Beng. 75, ii (1912) 31; RIDLeEy, 

Fl. Mal. Pen. 3 (1924) 18. 

Scandent shrub or climber, up to 10 m high. 

Branches 3—10 mm a, sulcate, twisted, glabrous. 

Leaves thin-chartaceous, lanceolate sometimes ovate 

in outline, (5.5—) 12—14 by (2.5—) 5.5—7 cm; apex 

acuminate or cuspidate; base cordate, sinus 7—20 

mm deep, 12—20 mm wide, auricles rounded at the 

base; glabrous above, loosely puberulous beneath; 

basal nerves 2 (—3) pairs, palmate, slightly elevated 

below, distinct above, inner pair of nerves ascending 

obliquely and slightly curved inward, up to c. 2/3 of 

the blade; veins usually loosely reticulate, some 

transverse, rather fine, distinct beneath, faint above; 

petiole 2—6.5 cm, glabrous. /nflorescences in the ax- 

ils of foliage leaves, spiciform, up to c. 3.5 cm long, 

internodes very short or obscure, sparsely puberu- 

lous or almost glabrous; bracts lanceolate, 2—4 mm 

long, shortly hairy on both surfaces. Pedicel and 

ovary 9—12 mm, sparsely minutely hairy. Perianth 

green, red and light grey, straight, sparsely shortly 

hairy outside, glabrescent or almost glabrous; utricle 

broad-ovoid or subglobose, 3—6 by 2.5—6 mm, not 

stiped, sparsely hairy inside, with 2 ellipsoid, glandu- 

lar bodies; tube 2.5—5 by | mm, short-fimbriate in- 

side; limb 1-lipped, narrow-lanceolate to linear, 

11—12 by 2—3 mm, veins loosely reticulate, rather 

faint, glandular hairs usually at the lower half of the 

upper surface. Sty/e column c. 1 mm long, obscurely 

6-lobed, with a distinct, annular ring. Stamens 6; an- 

thers oblong, c. 0.3 mm long. Capsules oblong-obo- 

void, 1.7—2.5 by c. 1.2 cm, 6-ridged, distinctly trans- 

versely rugose outside (marked by the seeds). Seeds 

ovate, c. 5 by 4 mm, not winged, granulate on both 

surfaces. 

Distr. Malesia: Malay Peninsula (Dindings, Pe- 

tak, Johore), Borneo (Sarawak: Kelabit Highlands; 

Sabah: Mt Kinabalu, Sandakan; NE. Kalimantan: 

Mt Buduk Rakik). 

Ecol. In primary forest, sometimes found in 

swampy forest, or old secondary forest, from low- 

land up to 1300 m. F/. March—Aug., fr. Aug., Sept. 

7. Aristolochia glaucifolia RipLEy, Kew Bull. (1925) 

88; Dinc Hou, Blumea 29 (1983) 228, f. 2d. 

Twiner up to c. 8 m high. Branches terete, 1.5—3 

mm @. Leaves thin-chartaceous, ovate (in outline), 

5—13 by 4—6 cm; apex acuminate; base cordate, auri- 

cles almost oblong, 1.5—3 by 1—2 cm, rounded, the 

sinus 1.5—3.5 cm deep, glabrous above, lower sur- 

face sparsely shortly hairy, sometimes glaucous; 

basal nerves | pair, ascending upward to the apex, 

each with 1—3 branches along the inner margin of the 

auricles, slightly elevated beneath, faint above; veins 

loosely transverse or reticulate, distinct beneath, ob- 

scure or invisible above; petiole subterete, 3—7 cm, 

glabrous. /nflorescences in the axils of foliage leaves, 

rarely cauligerous, spiciform, up to 2 cm long, slight- 

ly short-hairy; bracts ovate, 2—10 (—20) mm long, 

sparsely puberulous on both surfaces. Pedicels and 

ovary 6—13 mm long, sparsely puberulous, glabres- 

cent. Perianth pale yellowish green and somewhat 

purplish at the base, brownish, or dark brown, 

straight, with loosely reticulate veins, glabrous out- 

side; utricle broad-ellipsoid, 10-12 by c. 5 mm, 

sparsely, shortly hairy inside, with 2 glandular, ellip- 

tic bodies (1.5—2 mm long); tube cylindric, 5—11 by 

1—2.5 mm, sparsely hairy inside; limb 1-lipped, nar- 

row lanceolate, 1S—25 by 3—6 mm, shortly hairy on 

the upper surface. Stamens 6; anthers oblong, c. 0.6 

mm long. Sty/e column c. 1.5 mm long; lobes 6, tri- 

angular, c. 0.5 mm long, with a continuous, annular 

ring at their base. Capsules ellipsoid, 2.5—3 by 1.5 

cm, slightly 6-ridged. Seeds triangular, 4 by 3.5 mm, 

not winged, granular on both surfaces, central part 

of the upper surface with a longitudinal ridge. 

Distr. Malesia: Sumatra (northern part: Atjeh, 

Mt Sinabung, Kabandjahe, Petani Valley, Sibolan- 

git, Singgalang; central western part: Batu I., Mt Ke- 

rintji, Pajakumbuh; southern part: Bencoolen). 

Ecol. In primary forest, sometimes in old sec- 

ondary forest, 500—1550 m. F/. Feb.—Dec., fr. 

March, May, Sept. 

Note. The plants of this species are easy to recog- 

nize by the rather thin-chartaceous, cordate-sagittate 

leaves glaucous underneath. According to BRooKs 

they are the food plant of Papilio helenae Cum. 

8. Aristolochia klossii RIDLEY, Kew Bull. (1926) 78; 

Dinc Hou, Blumea 29 (1983) 231. 

Scandent shrub. Branches c. 6 mm @, twisted, sul- 

cate, glabrous. Leaves chartaceous, broad-ovate or 

deltoid in outline, 13.5—15 by 11.5—15 cm; apex ob- 

tuse or acute; base cordate or shallowly cordate, 

lobes rounded, the sinus 2—2.5 cm deep, 7—9 cm at 

the widest part; glabrous on both surfaces; basal 

nerves 1 pair, curved, ascending to the apex, each 

basal nerve branched quite near the base, thus almost 

forming another basal pair, elevated and prominent 

below, distinct sometimes slightly depressed above; 

veins loosely reticulate or transverse, slightly elevat- 

ed below, faint above; petiole 4.5—6.5 cm, glabrous. 

Inflorescences in the axils of foliage leaves, racemi- 

form, up to 6cm long, sparsely puberulous or almost 
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glabrous; bracts ovate, c. 4mm long, densely shortly 

hairy on the margin. Pedicel and ovary 8—20 mm, 

glabrous. Perianth deep crimson, white at base, limb 

pinkish, edge crimson, straight, with distinct, longi- 

tudinal and reticulate veins, glabrous outside, utricle 

ellipsoid, 10O—15 by 5—8 mm, with a stipe of 3 mm, 

sparsely hairy inside, glandular bodies 2, ellipsoid, c. 

2 mm long; tube 16—19 mm long, with scattered, 

glandular hairs inside; limb 1-lipped, obovate- 

oblong 20—25 by 10—14 mm, apex slightly retuse or 

mucronate, with scattered, glandular hairs on the up- 

per surface. Stamens 6; anthers ellipsoid or oblong, 

c. 0.7 mm long. Style column c. 4.5 mm long, 

6-lobed; lobes with basal parts united, projecting and 

forming an annular ring. Capsules unknown. 

Distr. Malesia: Sumatra (Mentawei Is.: Sipora; 

Bandarbaru). Twice collected. 

Ecol. Fi. Oct. 

Notes. The leaves resemble those of A. gaudi- 

chaudii from the Moluccas and New Guinea. 

More material and especially fruits are desirable. 

9. Aristolochia tagala CHamisso, Linnaea 7 (1832) 

207, t. 5, f. 3; Kitotzscu, Monatsb. Akad. Berl. 

(1859) 597; DucHARTRE in DC. Prod. 15, 1 (1864) 

480; F.-Vitt. Nov. App. (1880) 174; Vipat1, Phan. 

Cuming. (1885) 138; Rev. Pl. Vasc. Filip. (1886) 218; 

SOLEREDER, Bot. Jahrb. 10 (1889) 464; Fors. & 

Hems_. J. Linn. Soc. Bot. 26 (1891) 363; Koorp. 

Minah. (1898) 567; Merr. Publ. Govt. Lab. Philip. 

27 (1905) 72; Kinc & GAMBLE, J. As. Soc. Beng. 75, 

ii (1912) 30; Merr. Fl. Manila (1912) 186; Int. 

Rumph. (1917) 209; Sp. Blanc. (1918) 135; Back. 

Trop. Natuur 8 (1919) 151, f. 7-12, 166; Brown, 

Bull. Bur. For. Philip. (1921) 183; C.T. Wuite, 

Proc. R. Soc. Queensl. 34 (1922) 30; MErRR. En. Phi- 

lip. 2 (1923) 120; RrpLey, Fl. Mal. Pen. 3 (1924) 18, 

excl. f. 136 (=A. indica); GAMBLE, Fl. Pres. Madras 

pt 7 (1925) 1202; Moore, J. Bot. 63 (1925) Suppl. 83; 

HeEyne, Nutt. Pl. (1927) 597; Kompzumi, Fl. Symb. 

Orient.-Asiat. (1930) 16; Merr. Gard. Bull. S. S. 8 

(1935) 131; ScummpTin E. & P. Nat. Pfl. Fam. ed. 2, 

16b (1935) 241; Burk. Dict. 1 (1935) 239; MErR. 

Comm. Lour. (1935) 142; KANuILALc.s. Fl. Assam 4 

(1940) 28; Hornung, FI. Brasil. Fasc. 6 (vol. 15, 2) 

(1942) 136, t. 120; MERR. & PERRY, J. Arn. Arb. 23 

(1942) 384; ibid. 29 (1948) 153; Quis. Medic. P1. Phi- 

lip. (1951) 255; HEND. Mal. Wild FI. (1951) 421, f. 

381A & B; L.S. Situ, Proc. R. Soc. Queensl. 68 

(1957) 45; Lianc, Acta Phytotax. Sin. 13 (1975) 17, 

f. 1,5; Back. & Baku. /f. Fl. Java 1 (1963) 163; Kao, 

Fl. Hainan | (1964) 327, f. 163; H. KENG, Mal. Seed 

Pl. (1969) f. 58; ibid. ed. 2 (1978) f. 59; LiaNG, Acta 

Phytotax. Sin. 13 (1975) 17, f. 1, 5; Lru & Lat, FI. 

Taiwan 2 (1976) 576; ANoNyMous, Icon. Cormo- 

phyt. Sin. 1 (1972) 548, f. 1096; IGARAsHI, Food PI. 

Papilionidae (1979) t. 12; PERRy, Medic. Pl. E. & 

[ser. I, vol. 10! 

SE. Asia (1980) 47; Dinc Hou, Blumea 29 (1983) 

232. — Peponaster major RumpH. Herb. Amb. 5 

(1747) 474. — A. acuminata LaMK. Encycl. | (1783) 

254; WILLD. Sp. Pl. 4 (1805) 157; SpRENG. Syst. Veg. 

3 (1826) 751; BL. En. Pl. Jav. 1 (1827) 81; Roxs. FI. 

Ind. ed. Carey 3 (1832) 489; Wicut, Icon. Pl. Ind. 

Or. (1844) t. 771; Mig. Fl. Ind. Bat. 1, 1 (1858) 1066; 

DALZELL & GIBSON, Bombay FI. (1861) 224. — A. 

longifolia Roxs. [Hort. Beng. (1814) ‘102’]; Fl. Ind. 

ed. Carey 3 (1832) 490. — A. timorensis DECNE, 

Ann. Mus. Hist. Nat. Paris III, 3 (1834) 368; Herb. 

Timor. Descr. (1835) 40; Mig. Fl. Ind. Bat. 1, 1 

(1858) 1066; KLotzscH, Monatsb. Akad. Berl. (1859) 

597; DUCHARTRE in DC. Prod. 15, 1 (1864) 481; 

BRITTEN in Forbes, Wand. (1885) 515; ENGL. Bot. 

Jahrb. 7 (1886) 453; Laut. Bot. Jahrb. 52 (1914) 105. 

— A. indica (non L.) BLANCO, FI. Filip. (1837) 282; 

ed. 2 (1845) 197; ed. 3, 1 (1877) 349; F.-ViLL. Nov. 

App. (1880) 174. — A. roxburghiana KLotzscH, Mo- 

natsb. Akad. Berl. (1859) 596, excl. WALLICHn. 2704 

(=A. indica); F.-ViLt. Nov. App. (1880) 174; Du- 

CHARTRE in DC. Prod. 15, 1 (1864) 480, incl. 6 

angustifolia DUCHARTRE; Hook. f. Fl. Br. India 5 

(1886) 75; SOLEREDER, Bot. Jahrb. 10 (1889) 460; 

Laut. Bot. Jahrb. 52 (1914) 106; BoLpinGu, Zakfl. 

Landb. Java (1916) 37; Koorp. Exk. Fl. Java 4 (At- 

las) (1926) 590, f. 872; ScHmipTin E. & P. Nat. Pf. 

Fam. ed. 2, 16b (1935) 241. — A. moluccana Du- 

CHARTRE in DC. Prod. 15, 1 (1864) 438, nom. su- 

perfl., new name for A. longifolia Roxs. (1832). — 

A. japonica Mig. Ann. Mus. Bot. Lugd.-Bat. 2 

(1866) 136; Prol. Fl. Jap. (1866) 68. — A. megalo- 

phylla K. Scu. in K. Sch. & Hollr. Fl. Kais. Wilh. 

Land (1889) 104; Wars. Bot Jahrb. 13 (1891) 300; K. 

Scu. Notizbl. Berl.-Dahl. 2 (1898) 113; K. Scu. & 

Laut. Fl. Deut. Schutzgeb. Stidsee (1900) 302; RE- 

CHINGER, K. Ak. Wiss. M.-N. Kl. Wien 89 (1913) 

549: Laut. Bot. Jahrb. 52 (1914) 106; ScHmipTin E. 

& P. Nat. Pfl. Fam. ed. 2, 16b (1935) 241; PEEKEL, 

Illustr. Fl. Bismarck Arch. (MS) 4 (1947) sub f. 528. 

— A. mindanaensis Wars. in Perkins, Fragm. FI. 

Philip. (1905) 169; Merr. En. Philip. 2 (1923) 119. 

— Fig. If. 

Twiner, up to 20 m high. Branches terete, slightly 

furrowed, 3—5 mm 9g, glabrous. Leaves variable in 

shape and size, ovate, ovate-oblong, rarely suborbi- 

cular, 6—20 (—27) by 4—10 (—16) cm; apex acute or 

acuminate; base cordate, auricles rounded, often 

connivent, the sinus up to 3.5 cm deep; glabrous or 

nearly so above, sparsely shortly hairy, or subgla- 

brous beneath; basal nerves 2 pairs, the inner one as- 

cending upward to more than 2/3 of the blade, simi- 

lar in appearance to the lateral nerves, the outer one 

much shorter and weaker, often branched; lateral 

nerves 3—5S pairs, elevated below, slightly elevated or 

faint above; veins loosely reticulate or crossbar-like, 

distinct below, obscure above; petiole 2—6 cm, 
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slightly hairy. /nflorescences in the axils of foliage 

leaves, racemiform or paniculate, 2—6 cm long, 

slightly hairy, glabrescent, or glabrous; bracts ovate 

to lanceolate, up to 10 mm long, puberulous on both 

surfaces. Pedicel and ovary 10—18 mm long, sparsely 

hairy, glabrescent. Perianth pale yellowish with pur- 

ple throat, pale or sordidly green with purple, purp- 

lish, or dark reddish brown, straight or slightly 

curved, venation faint, sparsely hairy, glabrescent 

outside; utricle broad-ovoid or subglobose, 3—9 by 

3—7 mm, with a stipe of 1—3 mm, hairy inside, with 

2 glandular, ovoid bodies (c. 0.7 mm long); tube 

5—10(—15) by c. 2.5 mm, hairy inside; limb 1-lipped, 

lanceolate to narrow-lanceolate, 20—30(—40) by 6—8 

mm, apex acute, hairy on the upper surface. Style 

column c. 3 mm long, 6-lobed; lobes conical, c. 1.5 

mm long, at base forming an annular ring. Stamens 

6; anthers oblong, c. 1 mm long. Capsules subglo- 

bose, slightly pyriform, or oblong, 3—4 by 2—3 cm, 

often 6-ridged, glabrous. Seeds triangular, winged, 

8.5—10 mm long and wide (incl. the c. 2 mm wide 

wing), granular beneath, much less so above; funicle 

with membranous extension covering the upper sur- 

face (dry state). 

Distr. Widely distributed in India, Sikkim, Sri 

Lanka, Bangladesh, Burma, Thailand, Cambodia, 

Vietnam, China; Malesia (throughout), New Ire- 

land, New Britain, Solomon Is., Australia (Queens- 

land). Cultivated in Hort. Bog. sub n. XV-D-40 and 

XV-K-AXI-9. 

Ecol. In forests and thickets, often at low and 

medium altitudes (O—800 m), sometimes up to c. 

1350 m (e.g. New Guinea). F/. fr. all the year round. 

Uses. The powdered roots are said to be tonic, 

carminative, and emmenagogic, and a very efficient 

remedy for infantile tympanites if they are pulverized 

and applied to the abdomen (QUISUMBING, /.c.). 

In Ambon, the leaves, ground with curcuma and 

warmed, are smeared on the abdomen and the limbs 

when they are swollen; or they are made into a paste 

for use against such a skin disease as formication 

(HEYNE, /.c.; BURKILL, /.c.). 

Vern. Sumatra: béngkuh-béngkuh, képing-ké- 

ping, olor fengkuh-képing, Simalur. Malay Peninsu- 

la: akar ara bukit, akar kétola huta, akar pétola hu- 

tan, M. Java: kalajar or kalaijar, S; kapassan, prod- 

jon, pujan, J. Timor: wunbewa. Bunguran Is. (= 

Groot Natoena): mili utan, M. Philippines (MER- 

RILL, 1923, /.c.): altdn, malaubi, parolparulan, tala- 

talarum, timbdngan, timbang-timbadngan, Tag., 

goan-goan, Bis., kamkamaulau, \g., nagerus, taoin- 

tdoin, Ilk. Celebes: kunit, Manado. Moluccas: ja- 

weppléwe, Weda, sasa baru, Ternate. New Guinea: 

kobi, Garaina, kolura, Bangwe, mangkapdupdak, 

Biak, sisidi, Merauke. 

10. Aristolochia coadunata Back. Trop. Natuur 8 

(1919) 154, f. 13, 167; Bull. Jard. Bot. Btzg III, 2 

(1920) 320; Back. & BAKH. f. Fl. Java 1 (1963) 164; 

STEEN. Mountain Fl. Java (1972) sub t. 4, 1; DinG 

Hou, Blumea 29 (1983) 227. — Fig. 12. 

a. var. coadunata. 

Scandent, high liana, 10-50 m long. Branches 

subterete or slightly flattened, 0.5—1.2 cm 9, young 

parts densely pubescent, glabrescent. Leaves subco- 

riaceous, Ovate-oblong to lanceolate, rarely ovate, 

7.5—33 by 4—12 cm; apex acuminate, short-acumi- 

nate, or acute; base slightly cordate, basal lobes 

rounded (and the sinus 0.5—1 cm deep, sometimes 

obscure); upper surface pubescent especially on mid- 

rib and nerves, glabrescent; undersurface villous or 

densely tomentose, glabrescent; basal nerves one 

pair, reaching upward to 1/3—1/2 of the blade, later- 

al nerves 4—7 pairs, pinnate, veins rather closely reti- 

culate; both nerves and veins elevated beneath, dis- 

tinct or faint, sometimes depressed or bullate above; 

petiole 3—9 cm, pubescent. /nflorescences in axils of 

foliage leaves, rarely cauligerous, solitary or fascicu- 

late, racemiform, up to 2 cm long, pubescent; bracts 

ovate, c. 1.5 mm long, densely pubescent or tomen- 

tose. Pedicel and ovary 4—8 mm, pilose. Perianth 

dark purple with yellow throat, geniculate, sigmoid, 

pubescent outside, venation obscure; utricle ovoid- 

tubular, 2.5—3 by 0.7 cm, the apical part bent back- 

ward, hairy at the lower half inside; tube cylindric, 

3—4.5 by 0.6 cm, closely laterally in contact with the 

utricle, the basal part inside slightly projecting into 

the utricle cavity, almost glabrous inside; limb rim- 

like, 1.5—3 cm @, the rim 0.5—1 cm wide, very ob- 

liquely positioned on the tube, obscurely 3-lobed. 

Stamens 6; filaments short; anthers oblong, 2—2.5 

mm long. Sty/e column 5—7 mm long; lobes 3, trian- 

gular, c. 1 mm long. Fruit unknown. 

Distr. Malesia: Sumatra (Berastagi; Mt Kerint- 

ji), West to East Java (Priangan: Mts Malabar & Pa- 

pandajan; Mt Lawu, above Pudjon, probably Mt 

Kawi, SE. Mt Smeru, G. Pendil on Mt Idjen). 

Ecol. In primary, occasionally in secondary, 

mountain forest, 1000—2100 m. F/. April, June, 

Oct., Nov. 

Taxon. Closely allied to the Himalayan A. sacca- 

ta Wat... from which it differs by the smaller, 

non-saccate flowers which have the perianth tube in 

close contact with the utricle. 

b. var. bosschai Back. Trop. Natuur 8 (1919) 154, 

168; Bull. Jard. Bot. Btzg III, 2 (1920) 321; Back. & 

BakH. f. Fl. Java 1 (1963) 164. 

Similar to var. coadunata, except the perianth 

limb entirely sulphureous. 

Distr. Malesia: West Java (Preanger: Talun). 

Only known from the type. 

Ecol. In primary forest, 1600 m 
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Fig. 12. Aristolochia coadunata Back. After a coloured drawing made for VAN STEENIS, Mountain Flora of 

Java, X 2/3. West Java, Mt Papandajan, Tegal Pandjang, July 1940 (VAN STEENIs 12625). 
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11. Aristolochia momandul K. Scu. in K. Sch. & 

Hollr. Fl. Kais. Wilh. Land (1889) 105; K. Sco. & 

Laut. Fl. Deut. Schutzgeb. Stidsee (1900) 302; 

Laut. Bot. Jahrb. 52 (1914) 106; Dinc Hou, Blumea 

29 (1983) 239, f. Sa, 6b, 7c. — A. pithecurus RIDLEY, 

J. Bot. 52 (1914) 296; Moore, J. Bot. 61 (1923) 

Suppl. 40; ScHmiptin E. & P. Nat. Pfl. Fam. ed. 2, 

16b (1935) 241; IGARASHI, Food PI. Papilionidae 

(1979) t. 24. — A. gracilifolia ScumipT, Bot. Jahrb. 

58 (1923) 490; MerrR. & Perry, J. Arn. Arb. 23 

(1942) 383. — A. dictyophlebia MERR. & PERRY, J. 

Arn. Arb. 29 (1948) 152. — Fig. 8b. 

Twiner up to 6 m, sometimes scrambling on (tall) 

tree top up to 30 m. Old stem terete, 2.2—4 cm 9; 

branches terete, c. 4 mm g, short-hairy, glabrescent. 

Leaves chartaceous to coriaceous, lanceolate, ellip- 

tic, or ovate, (7—) 10—25 (—43) by (2—) 3—11 (—21) 

cm; apex acuminate, short-acuminate, rarely cuspi- 

date; base subcordate, deeply cordate (especially 

plants from rather lower altitude), or slightly con- 

cave, rarely rounded or subtruncate (especially when 

young, or in plants from rather higher altitude); 

sinus 0—1 (—5) cm; subglabrous or glabrous above, 

shortly hairy especially on the midrib, nerves and 

veins; nerves elevated and prominent beneath, less so 

above; basal nerves | pair, ascending upwards to c. 

1/2—2/3 of the blade, branched at base; lateral 

nerves 3—S pairs; veins reticulate or crossbar-like, 

prominent beneath, distinct or sometimes faint 

above; petiole (1—) 2—3.5 (—7) cm, densely hairy. /n- 

florescences in axils of leaves, or cauligerous, pani- 

culiform, rachis 4—19 (or more) cm long, with spa- 

cious internodes, densely hairy; bracts minute, 

densely hairy. Pedicel and ovary c. 20 mm long, 

densely hairy. Perianth straight or with slightly 

curved tube, white or pale green with purple vena- 

tion, dull wine purple with yellow or orange yellow, 

longitudinal veins distinct, reticulations rather faint, 

densely hairy outside, with scattered hairs inside; 

with a contraction between perianth and ovary, no 

stipe; utricle obovoid, c. 10 by 7 mm; tube gradually 

enlarged toward apical part, c. 12 by 10 mm; limb an 

obovoid body with a long filiform tail composed of 

the ends of the lobes; limb 3-lobed (very rarely with 

an additional filiform fourth lobe); lobes suborbicu- 

lar, c. 10 mm g, with an apical tail-like appendage 

(easily broken off) c. 20 mm. Stamens 6; anthers ob- 

long, 1.2—1.7 mm long. Gynostemium c. 3.5 mm 

long; style 6-lobed; lobes triangular, 1.5—2 mm long, 

each lobe with the basal part slightly extended out- 

ward or downward. Capsules golden yellow or bril- 

liant orange when ripe, oblong or ellipsoid, 5.5—9 by 

3.5—4 cm, strongly 6-ridged, smooth (fine-granular 

under a handlens); mostly found indehiscent, but ob- 

viously finally dehiscing. Seeds triangular or deltoid, 

9—10 mm long and wide, smooth on both surfaces, 

not winged. 
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Distr. Malesia: Moluccas (Halmahera), West 

New Guinea (Sorong, Oransbari, Andai, Jappen, 

Biak); Papua New Guinea (Sepik, Madang, Morobe, 

Central Distr.), New Britain. 

Ecol. In primary forest, beach forest, sometimes 

occurring in limestone areas on rocky peak; at low 

and medium altitudes, sometimes found up to 1650 

m. Fi. Jan.—July, fr. Jan.—June, Sept., Oct. 

Uses. Sap from the vine said to be used in ‘pape- 

da’ (sago-porridge) (VINK BW 17561, L). 

Vern. West New Guinea: ba, Oransbari lang.; 

Papua New Guinea: momandul, Madang. 

Notes. The leaves of the present species are very 

variable, in shape, size, texture, and base, but flow- 

ers and fruit are uniform, the tailed buds and lobes 

being very characteristic. 

As already pointed out by SCHUMANN it Is related 

to A. deltantha F. v. M. from Queensland, from 

which it can be distinguished by the tail-like apex of 

the perianth lobes; in A. de/tantha the perianth is 

hardly lobed. The leaf variability is in both the same. 

A. momandul was described on fruiting material. 

In 1914 LAUTERBACH associated flowering material 

with it (FoRBEs 621, the type of A. pithecurus Rip- 

LEY). Because the species cannot be distinguished 

from A. schlechteri on vegetative characters, it will 

be essential to have fruit of the latter, to check 

whether LAUTERBACH’S conclusion was correct. LAu- 

TERBACH erroneously described his material to have 

6 perianth lobes. 

12. Aristolochia rumphii KosTELETzKy, Allg. Med.- 

Pharm. Fl. 2 (1883) 465; Merr. Int. Rumph. (1917) 

209; Heyne, Nutt. Pl. (1927) 596; bE Wit, Rumph. 

Mem. Vol. (1959) 348; PERRy, Medic. Pl. E. & SE. 

Asia (1980) 47; Dinc Hou, Blumea 29 (1983) 232, f. 

2b. — Radix puluronica RuMPH. Herb. Amb. 5 (1747) 

476, t. 177. —A. indica (non L. 1753) L. in Stickman, 

Herb. Amb. (1754) 25, quoad Radix puluronica 

RuMPH.; Fitet, Bot. Tuin Weltevr. (1855) 50; Bis- 

SCHOP GREVELINK, Pl. Ned. Ind. (1883) 268. — Fig. 

15e. 

Climber. Branches c. 2 mm g, smooth, glabrous. 

Leaves thin-chartaceous, oblong, elliptic-oblong, 

ovate-oblong, narrow-lanceolate, 7—12.5 by (1—) 

3—5.5 cm; apex acuminate; base obtuse, sometimes 

slightly cuneate, rarely truncate; glabrous, minutely 

shortly hairy beneath, glabrescent; 1 pair of basal 

nerves, ascending upward to about halfway the blade, 

lateral nerves 4 or 5 pairs distinct sometimes faint be- 

neath, rather faint above; veins loosely transverse or 

reticulate, often faint beneath, obscure above; petiole 

1.5—2.5 cm, glabrous or sometimes sparsely short- 

hairy. Inflorescences in axils of foliage leaves, usually 

very short, sometimes up to c. 5 cm long, racemiform 

and with distinct internodes; bracts ovate, 1.5—2 mm 

long, hairy on the margin, glabrescent. Pedicel and 
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Fig. 13. Aristolochia papillifolia Dinc Hou. a. Habit, note lenticels, b. old stem with thick furrowed bark, 

both x 4, c. CS of ditto, note medullary rays and vascular bundles, x 2, d—e. opening of fruit, x %, f. 

immarginate seed, dorsal and ventral (a—c SAN 34658, d—f SAN 17334). Courtesy of Blumea. 
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ovary 10-30 mm, minutely hairy, glabescent. Peri- 

anth green with brown limb, straight or with the limb 

slightly bent, minutely hairy outside; utricle subglo- 

bose, c. 6mm Q, with a distinct stipe of 5 mm, hairy 

inside, 2 glandular, subglobose bodies (c. 0.3 mm 9); 

tube 17 by 1.5 mm, sparsely hairy inside; limb ob- 

long, 27 by 7 mm, hairy above, glabrescent, margin 

reflexed. Sty/e column c. 2 mm long, 6-lobed; lobes 

lanceolate, c. | mm long, basal parts projecting and 

forming an annular ring. Stamens 6; anthers oblong, 

c. 0.7 mm long. Capsules short cylindric, c. 2.2 by 

1.5 cm, 6-ridged. Seeds triangular, 5 by 5—5.5 mm, 

verrucose on both surfaces, not winged. 

Distr. Malesia: SW. Celebes (Pangkadjene), Ka- 

juadi Is. (halfway Flores), Lesser Sunda Islands 

(Sumba, Flores, Timor), Moluccas (Ambon, not 

seen; Kai and Tenimber Is.). 

Ecol. In light forest, grass field and thickets, up 

to c. 100 m. F/. April—June, fr. March—July. 

Uses. A decoction of a piece of the root or of 

small twigs (less powerful than root) is used to treat 

stomach-ache, spasm and constipation, and also in- 

termittent fever. On trips travellers often take a piece 

of root or lowest part of a stem about the length of 

a finger and drink the decoction from it as tea (RUM- 

PHIUS, /.c.; HEYNE, /.c.; PERRY, /.c.). 

Vern. Akar pulurun, Ambon, tuhe tutunu, Ban- 

da, warosbot, Tenimber I. 

Notes. One fertile specimen, collected on a hill 

above Endeh (Flores) by Father J.J. LOETERS (n. 

2092, L) has one flower and one fruit which match 

those of the present species, though its leaves are very 

narrow, c. 1 cm wide (fig. 15e). 

A. rumphii is closely allied to A. indica from 

Southeast Asia (mainly Ceylon and India), similar in 

leaf characters and a 1-lipped perianth with a distinct 

stipe-like base. It can be distinguished from A. indica 

by the few-flowered inflorescences with distinct in- 

ternodes, a longer pedicel and ovary, up to 3 cm (in 

A. indica up to 1.5 cm), the longer stipe of the utricle, 

c. 5mm (2.5 mm in A. indica), the rather long peri- 

anth tube up to 17 mm (against c. 8 mm), smaller 

capsules, c. 2—3 cm (against 4—5 cm), and immargi- 

nate seeds (distinctly winged in A. indica). 

13. Aristolochia papillifolia Dinc Hou, Blumea 28 

(1983) 346, f. 3, SA—C. — Fig. 13. 

Stout climber, up to 15 m high. Old stem terete, 

1.5—2.5 cm @. Branches subterete or slightly flat, 

5—7 mm g, glabrous. Leaves subcoriaceous, broad- 

ovate or ovate, 13—19 by 9—15.5 cm;-apex acute or 

short-acuminate; base almost truncate, slightly con- 

cave, or rounded; glabrous above, glabrous but pa- 

pillate in the areolae beneath; nerves palmate, basal 

nerves 2 pairs, each nerve with a few lateral, oblique 

branches, the inner pair of nerves reaching the apex, 

the outer pair much shorter; nerves elevated and 

prominent beneath, distinct above; veins loosely 

transverse or reticulate, slightly elevated beneath, 

faint above; petiole stout, terete, glabrous, 6—12 cm. 

Bracts linear, 3.5—5 mm long, glabrous. Pedicel and 

ovary 3—4 cm, glabrous. Flowers cauligerous, fasci- 

culate. Perianth straight, veins loosely reticulate, gla- 

brous outside; utricle ellipsoid or subglobose, 6—7.5 

by 5—6 mm, flanged at the base, hairy inside, with 6 

ellipsoid or orbicular, glandular bodies (c. 1.5 mm 

long); tube 15—20 by 2 mm, hairy inside; limb 

1-lipped, linear, 45—5S0 by 7—12 mm, papillate on the 

upper surface. Stamens 6; anthers oblong, c. 0.7 mm 

long. Style column 2 mm long, 6-lobed; lobes del- 

toid, c. 1 mm long, basal parts forming a distinct an- 

nular ring. Capsules cylindric, 6.5 by 1.2 cm, slightly 

6-furrowed, obtuse on both ends. Seeds broad-ovate, 

c. 4 by 3 mm, granular on both surfaces, not winged. 

Distr. Malesia: Borneo (Sabah: Sandakan, Ton- 

god, Tawau Distr.; Sarawak: Gunung Buri). 

Ecol. Ridge top in primary forest, hill slope in 

disturbed mixed dipterocarp forest, and also in sec- 

ondary forest, up to c. 600 m. Fi. May, fr. June, Ju- 

ly. 

Notes. On the undersurface of the leaves the 

areolae are papillose, and cavities containing one 

stoma are surrounded by papillate cells (magnitude 

x 40); this is a unique character among the Malesian 

species. 

The 1-lipped perianth has 6 glands inside the utri- 

cle, a character only known from A. foveolata anda 

West African species. 

14. Aristolochia transtillifera DinG Hou, Blumea 28 

(1983) 348, f. 4, 5. — Fig. 2a—b. 

Twiner. Branches terete, 3.5—6 mm 9g, slightly stri- 

ate, glabrous. Leaves subcoriaceous, ovate-oblong, 

oblong-elliptic, rarely ovate, 16—20 by 6.5—10 cm; 

apex short-acuminate; base obtuse, sometimes 

slightly concave, or subtruncate, glabrous; basal 

nerves 2 pairs, the inner one ascending to the apex, 

elevated and prominent beneath, slightly depressed 

above, the outer pair shorter and much weaker, as- 

cending close to or along the margin, slightly elevat- 

ed beneath, obscure or invisible above; veins distinct- 

ly transverse, joined by closely reticulate veinlets, 

slightly elevated beneath, obscure or invisible above; 

petiole terete, 3—8 cm. Flowers unknown. Jnfructes- 

cences cauligerous, very short, condensed, bracteate, 

knobby; bracts lanceolate, 2—6 mm long, slightly pu- 

berulous on both surfaces, glabrescent. Capsules cy- 

lindric, 3—3.5 by 1.2 cm, obtuse at both ends, gla- 

brous, smooth (but finely verrucose under a hand 

lens); pedicel c. 3.5 cm. Seeds triangular, 5 by 4—4.5 

mm, subcordate at the base, not winged, finely 

verrucose on both surfaces, funicle with a thin ex- 

panded appendage covering the upper surface of the 

seed. 
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Distr. Malesia: Borneo (Sabah: Beaufort Distr.). 

Once collected. 

Ecol. Hill side, primary forest, c. 30 m. 

Notes. Though the species is as yet only known 

in fruit, it stands out by the glabrous, subcoriaceous 

leaves with obtuse to sometimes slightly concave base 

and clearly trabeculate venation with close reticula- 

tions. 

It may be related to A. foveolata and A. papillifo- 

lia, but differs by these leaf characters. 

15. Aristolochia naviculilimba DING Hou, Blumea 28 

(1983) 344, f. 2. 

Liana, up to 15 m high. Branches subterete, 3—6 

mm @g, glabrous. Leaves chartaceous, elliptic, 10—15 

by 5.5—8 cm; apex shortly acuminate; base rounded 

or obtuse, rarely slightly concave; glabrous above, 

minutely hairy beneath especially on the venation; 

basal nerves 2 pairs, the inner pair and the midrib ele- 

vated, prominent beneath, distinct above, ascending 

obliquely and slightly curved nearly reaching the 

apex of the blade; outer pair of basal nerves rather 

weak, running along the margin; the longitudinal 

nerves joined by 10—14 loosely transverse or slightly 

curved nervules or stronger veins, slightly elevated 

beneath, distinct or faint above; veins and veinlets 

loosely reticulate, distinct or faint on both surfaces; 

petiole c. 3 cm, glabrous. Flowers (detached) cauli- 

gerous, on brachyblasts, internodes condensed, ob- 

scure; bracts lanceolate or lineate, 3—4.5 mm long, 

shortly hairy on both surfaces. Pedicel and ovary c. 

3 cm long, glabrous. Perianth dull yellow with dark 

purple stripes and markings, curved, distinctly longi- 

tudinally 6-nerved or -veined, glabrous outside; utri- 

cle subglobose, 10-12 by 9-10 mm, abruptly con- 

tracted and collar-like at the base, densely hairy in- 

side, with 2 ellipsoid, glandular bodies (3-4 mm 

long); tube often at right angles with the utricle, cy- 

lindric, c. 15 by 3mm, glabrous inside; limb 1-lipped, 

ovate-oblong or lanceolate, naviculiform in side view 

when young, 60—90 by 30—35 mm, longitudinally in- 

curved, inner surface almost glabrous, except sparse- 

ly short-hairy at the basal part. Stamens 6; anthers 

oblong, c. 1 mm long. Sty/e column c. 3.5 mm long, 

Fig. 14. Aristolochia naviculilimba DinG Hov. Lat- 

eral view of flower, X 2/3 (CLEMENS 20292). 

6-lobed, with an annular ring at the base; lobes trian- 

gular, c. 1.5 mm long. Capsules unknown. 

Distr. Malesia: Borneo (Sarawak: Lundu Distr., 

Mt Poi; W. Kalimantan: Mt Kasian & Mt Liang Ga- 

gang); 3 collections. 

Ecol. In forest, c. 600 m. F/. June, Oct. 

Notes. The epithet alludes to the boat-shaped 

limb. 

Superficially the leaves of this species resemble 

those of A. transtillifera in shape, but they are char- 

taceous, puberulous beneath, with 10—14 rather 

loose transverse cross-veins and reticulate veins. 

16. Aristolochia decandra DING Hou, Blumea 28 

(1983) 343, f. 1. — Fig. 15a—d, 16. 

Liana. Old stem slightly flattened, 0.7—1.2 cm @, 

rather smooth, glabrous. Branches slightly flattened, 

5—7 mm @, smooth, glabrous, often with a series of 

3 or 4 buds in the leaf axil. Leaves firmly charta- 

ceous, suborbicular or broad-ovate in outline, 

13.5—22.5 by 11.5—18.5 cm; glabrous above, sparse- 

ly minutely hairy beneath; apex acuminate; base 

deeply cordate, sinus 3—4 cm deep, auricles with al- 

most rounded ends, separate from each other, some- 

times overlapping; glabrous above, sparsely minute- 

ly hairy underneath; basal nerves 2 pairs, the inner 

pair ascending to the apical part of the blade, the 

outer pair much shorter and giving off at its base a 

strong branch resembling a third basal nerve pair; 

midrib with 2—3 pairs of lateral nerves; nerves elevat- 

ed, prominent beneath, distinct or sometimes rather 

faint above; veins loosely transverse and reticulate, 

slightly elevated beneath, faint or invisible above; 

petiole stout, subterete except the apical part, 10—13 

cm long. Inflorescences in axils of fallen leaves or 

cauligerous, paniculiform, up to 15 cm long, puberu- 

lous; bracts ovate, c. 2.5 mm long, puberulous on 

both surfaces. Pedicel and ovary 4—5S cm, puberu- 

lous. Perianth bright yellow or yellowish green, 

straight except the apical part of the tube together 

with limb curved or bent, with longitudinal and 

loosely reticulate veins, puberulous outside; utricle 

broad-ellipsoid, 5—6.5 by 3.5—4 cm, flanged at the 

base, without a contracted stipe, with 2 glandular, el- 

lipsoid bodies (c. 1.5 mm long); tube c. 5 by 1.5—2 

cm, hairy inside, especially dense at the apical part, 

basal part projecting a band-like syrinx (c. 1.5 mm 

wide) into the cavity of utricle; limb 3-lobed, lobes 

linear, up to c. 9 by 1 cm, glandular hairy on the in- 

ner surface. Stamens 10; anthers oblong, c. 4 mm 

long. Style column 10 mm long, 10-lobed; lobes lan- 

ceolate, 2—3 mm long, usually hairy in the apical 

part. Capsules unknown. 

Distr. Malesia: Kalimantan (Lower Serawai R.: 

Manga Landu & Lebang Hara, c. 112°30' E, 0°30’ 

S). Two collections. Cultivated in Hort. Bog. sub n. 

XI-A-61, XI-D-32A & 40A, originated from the Bor- 
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Fig. 15. Aristolochia decandra DinG How. a. Leafy twig; b. young bud and open flower, both x %2;c. LS 

of lower part of perianth showing the gynostemium inside the utricle and the base of the tube slightly elongat- 

ing and projecting into the utricular cavity, nat. size, d. gynostemium, xX 5. — A. rumphii KOSTELETZKY. e. 

Leafy twig, x 2 (a HANS WINKLER 1256, b after a drawing of a living specimen in Hort. Bog., Dec. 1945, 

in L, c-d Hans WINKLER 373, @ LOETERS 2092). Courtesy of Blumea. 
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Fig. 16. Aristolochia decandra DinG How. CS of flat- 

tened stem, medullary rays and wood sections with 

vascular bundles elongating in two directions, « 51% 

(HANS WINKLER 1256). 

nean collection of P. DAKKUus. 

Ecol. Primary forest, on river bank, 80—180 m. 

Fl. Nov., Jan. 

Vern. Toro bakdai, Dajak. 

Note. The only Malesian species with 10 sta- 

mens, the others always having 6. In flower it ap- 

proaches the West African species of Pararistolo- 

chia. Unfortunately, it seems that the species is no 

longer extant in the Botanic Gardens at Bogor. 

17. Aristolochia samarensis MerR. Philip. J. Sc. 11 

(1916) Bot. 178; En. Philip. 2 (1923) 120; ScHmiprTin 

E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 241. 
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Apparently erect plant c. 1 m high. Branches te- 

rete, striate, glabrous. Leaves thin-chartaceous, el- 

liptic, 1S—25 by 6—8.5 cm; apex acuminate, base cu- 

neate; glabrous; basal nerves one pair, rather weak 

and short, ascending close to the margin up to 

1/3—1/2 of the blade; lateral nerves 6 pairs, slightly 

elevated beneath, rather faint above; veins loosely re- 

ticulate, some crossbar-like, distinct beneath, ob- 

scure or invisible above; petiole 6-10 mm, glabrous. 

Inflorescences in the axils of leaves, racemiform, ra- 

chis up to 1 cm long, with condensed internodes, pu- 

berulous; bracts ovate to lanceolate, 4-6 mm long, 

puberulous on both surfaces. Flowers not seen (char- 

acters based on MERRILL, /.c.). Pedicel and ovary 7 

mm, glabrous. Utricle ellipsoid, c. 3.5 cm long; tube 

reflexed, 1—1.5 cm long; limb 1-lipped, narrowly ob- 

long, 4.5 by 1 cm, apiculate-acuminate. Stamens 6; 

anthers ellipsoid, c. 1.5 mm long. Sty/e column c. 6 

mm long, 6-lobed; lobes narrowly oblong, c. 3 mm 

long. Capsule ovoid, c. 1.5 cm long, prominently 

ridged. Seed triangular, 4.5 by 3.5 mm, not winged, 

verrucose on both surfaces. 

Distr. Malesia: Philippines (Samar: Catubig R. 

at Pinipisakan). Once collected. 

Ecol. In damp forests near river at low altitude. 

18. Aristolochia philippinensis Wars. in Perkins, 

Fragm. Fl. Philip. (1905) 170; Merr. En. Philip. 2 

(1923) 119; Scumiptin E. & P. Nat. Pfl. Fam. ed. 2, 

16b (1935) 241; Quis. Medic. Pl. Philip. (1951) 254; 

IGARASHI, Food PI. Papilionidae (1979) t. 16; PERRY, 

Medic. Pl. E. & SE. Asia (1980) 47. — Fig. 2e—d. 

Erect shrubby plant up toc. 1 m high. Old stem te- 

rete, 4cm Q, slightly irregularly ridged. Branches te- 

rete, 5-10 mm 9, slightly striate, sparsely puberu- 

lous, glabrescent, or glabrous. Leaves membranous 

or chartaceous, lanceolate, elliptic, or oblanceolate, 

8.5—24 by 3.5—8.5 cm; apex acuminate or cuspidate; 

base obtuse, sometimes slightly cuneate; margin en- 

tire, rarely remotely minutely toothed; glabrous on 

both surfaces, sometimes sparsely short-hairy on the 

midrib, nerves and reticulations beneath; basal 

nerves | pair, faint, ascending close to the margin at 

the basal part of the blade; lateral nerves 5—8 pairs, 

slightly elevated on both surfaces; veins loosely reti- 

culate, some crossbar-like, distinct sometimes faint 

on both surfaces; petiole 4—8 (—20) mm, glabrous. 

Inflorescences in axils of foliage leaves, spiciform or 

racemiform, rachis up to 2 (—6) cm long, with dis- 

tinct internodes, sparsely shortly hairy or glabrous; 

bracts lanceolate, 2—4 mm long, shortly hairy on 

both surfaces, glabrescent. Pedicel and ovary 6—8 

mm, sparsely hairy. Perianth straight, longitudinal 

and reticulate veins distinct, glabrous outside; utricle 

ovoid or ellipsoid, 6—7 by 5 mm, with a distinct stipe 

(3—4 mm) flanged at base; hairy inside, glandular 

bodies 2, obscurely orbicular, c. 0.7 mm @; tube c. 15 
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by 2 mm, with scattered, glandular trichomes inside; 

limb 1-lipped, oblanceolate or narrow-oblanceolate, 

18—25 by 3—6 mm, with scattered glandular tri- 

chomes, glabrescent. Sfamens 6; anthers oblong, c. 1 

mm long. Sty/e column c. 4 mm long, 6-lobed; lobes 

triangular, 1—1.5 mm long, with an annular ring at 

the base. Capsules subglobose, shortly cylindric, or 

oblong-ellipsoid, 1.5—2.5 by 1.5 cm, glabrous. Seeds 

triangular or deltoid, 4—4.5 by 4 mm, not winged, 

verrucose beneath and marginal part above, funicle 

broadened and covering the upper surface. 

Distr. Malesia: Philippines (Luzon, Mindoro, 

Bancalan I., Mindanao). 

Ecol. In thickets and forest at low and medium 

altitudes, up to 900 m. F/. March, June—Sept., /r. 

Jan., March—May, Aug., Sept., Nov., Dec. 

Uses. Decoction of the roots is used in the Philip- 

pines as a stomachic and emmenagogue (QuISUM- 

BING, /.c.). 

Vern. Barubo, Neg., ruso-pusoan, Rizal, tam- 

bal-balanding, Zambales. 

19. Aristolochia humilis MerrR. Philip. J. Sc. 13 

(1918) Bot. 9; En. Philip. 2 (1923) 119. 

Low erect undershrub, up to c. 40 cm high. Stem 

terete, 5-10 mm, with only 4—7 leaves, young parts 

sparsely puberulous, glabrescent. Leaves membra- 

nous to chartaceous, elliptic, rarely ovate, 8—25 by 

5—11 cm; apex acute, slightly obtuse, or short- 

acuminate; base rounded or subacute; glabrous 

above, sparsely short hairy on the nerves beneath; 

and reticulations; | pair of basal nerves ascending 

close to the margin upward to c. 1/3 of the blade, 

much weaker than other nerves; lateral nerves 5—7 

pairs, slightly elevated beneath, distinct sometimes 

faint above; veins loosely reticulate, some transverse, 

distinct beneath, rather faint above; petiole (2—) 3—4 

cm, sparsely shortly hairy. /nflorescences in the axils 

of bracts and/or foliage leaves, rachis 2—3 cm long, 

with condensed internodes and bracts; bracts ovate, 

oblong, or lanceolate, 4—6 mm long, puberulous 

outside, glabrous inside. Pedice! and ovary 6—7 mm 

long, glabrous. Perianth straight, venation faint, gla- 

brous outside, papillate inside; utricle oblong, ellip- 

soid or subglobose, c. 6 by 3—5 mm, with a distinct 

stipe (c. 2mm) slightly flanged at base; tube S—7 mm 

long; limb 1-lipped, oblanceolate, 18 by 4—6 mm. 

Stamens 6; anthers oblong, c. 0.7 mm long. Style col- 

umn 1.5 mm long, 6-lobed; lobes triangular, c. 0.5 

mm long, with an annular ring at the base. Capsules 

oblong-ellipsoid, 2—2.5 by 1.5 cm. Seeds triangular, 

convex-concave, c. 6 by 4.5 mm, verrucose on margi- 

nal part beneath, glabrous, covered above by the 

membranous appendage of the funicle, not winged. 

Distr. Malesia: Philippines (Luzon: Tayabas). 

Twice collected. 

Ecol. In damp forests along streams at low alti- 

tude. Fi. fr. May. 

Vern. Tangotong-gubat, Tag. 

20. Aristolochia macgregorii Merr. Philip. J. Sc. 5 

(1910) Bot. 174; En. Philip. 2 (1923) 119. — Fig. 1d. 

Erect shrubby plant up to 1 m high. Stems subte- 

rete, 3-5 mm @, striate, pubescent. Leaves charta- 

ceous, lanceolate or slightly elliptic, 11—17 by 3—6.5 

cm; apex acuminate, rarely acute; base cordate, sinus 

0.5—1 cm deep, auricles often overlapping or sur- 

rounding the stem; shortly hairy on both surfaces, es- 

pecially on midrib, nerves and veins; basal nerves of- 

ten 2 pairs, inner pair ascending to halfway the blade, 

Outer pair very short and weak; lateral nerves 2 or 3 

(—6) pairs; nerves slightly raised or nearly flat on 

both surfaces; veins often reticulate, some crossbar- 

like, flat, distinct, rarely faint on both surfaces; pet- 

iole c. 3mm, pubescent. /nflorescences in axils of fo- 

liage leaves, spiciform; rachis with condensed inter- 

nodes up to 1.5 cm long, pubescent; bracts lanceo- 

late, 3—6 mm long, pubescent on both surfaces. Ped- 

icel and ovary c. 5 mm, pubescent. Perianth yellow- 

ish, erect, with rather faint reticulation, pubescent 

outside; utricle subglobose, c. 4 mm @, basal part 

contracted and stipe-like (0.7 mm long); tube cylin- 

dric, 10—16 by 2—2.5 mm; limb lanceolate, c. 20 by 

3 mm, acuminate, pubescent on the inner surface. 

Stamens 6; anthers 1 mm long. Sty/e column short, 

very obscurely lobed. Capsules oblong-ellipsoid, c. 

1.5 by 1 cm, sparsely short-hairy. Seeds deltoid, c. 3 

mm long and wide, not winged, verrucose on both 

surfaces. 

Distr. Malesia: Philippines (Babuyan Is.: Dalu- 

piri I. & Camiguin I.). 

Ecol. In littoral thicket, up to 350 m. Fi. Aug., 

Nov., fr. Aug., Oct., Nov. 

21. Aristolochia sericea BLANCO, Fl. Filip. (1837) 

283; ed. 2 (1845) 198; ed. 3, 1 (1877) 350; Merr. 

Publ. Govt. Lab. Philip. 27 (1905) 72; Sp. Blanc. 

(1918) 134; Brown, Bull. Bur. For. Philip. 22, 3 

(1921) 183; MerR. En. Philip. 2 (1923) 120; Scumipr 

in E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 241; Quis. 

Medic. Pl. Philip. (1951) 255; PERRy, Medic. Pl. E. 

& SE. Asia (1980) 47. — A. imbricata Mast. J. Linn. 

Soc. Bot. 14 (1875) 494; ScumipTin E. & P. Nat. Pfl. 

Fam. ed. 2, 16b (1935) 241. — Bragantia corymbosa 

(non GRIFF.) F.-Vitt. Nov. App. (1880) 174. — A. 

membranacea MeERR. Philip. J. Sc. 14 (1919) 381; 

En. Philip. 2 (1923) 119; ScumipT in E. & P. Nat. 

Pfl. Fam. ed. 2, 16b (1935) 241. 

Erect shrubby plant up to c. 0.5 m high. Stem te- 

rete, c. 3 mm @, densely pubescent, glabrescent. 

Leaves thin-chartaceous or membranous, lanceolate 

or oblong-lanceolate, 7—15 by 2—5 cm; apex acumi- 

nate; base slightly or shallowly cordate, sometimes 

the sinus up to 5 (—10) mm deep, rarely obtuse; 
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sparsely shortly hairy above, hairy especially dense 

on the venation beneath; basal nerves 2 pairs, inner 

pair reaching c. 1/3 of the blade, similar to the lateral 

nerves, outer pair weaker and very short, close to the 

margin; lateral nerves c. 5 pairs, rather faint beneath, 

faint or obscure above; petiole 2-5 mm, densely 

hairy. Flowers few (one developing at a time), on 

very short, bracteate rachides (less than 10 mm long) 

in axils of foliage leaves; bracts lanceolate or elliptic, 

3—4 mm, rarely leafy up to 20 mm long, shortly hairy 

on both surfaces. Pedicel and ovary 4.5—5 mm, 

densely hairy. Perianth straight, sometimes slightly 

curved, reticulation rather distinct, hairy outside; 

utricle ovoid or ellipsoid, 2.5—5 by 2—2.5 mm, with 

a distinct stipe (1.5—2 mm) dilated at the base as a 

cap on top of the ovary, hairy inside, with 2 glandu- 

lar, ellipsoid bodies (c. 0.6 mm long); tube 5—10 by 

1 mm, with short, glandular hairs inside; limb 

1-lipped, oblong, 11—15 by 3—4.5 mm, acute or acu- 

minate. Stamens 6; anthers ellipsoid, c. 0.6 mm long. 

Style column c. 0.7 mm long, 6-lobed; lobes 

lanceolate, c. 1 mm, with an annular ring at the base. 

Capsules subglobose, c. 1 cm g, densely hairy, usual- 

ly glabrescent. Seeds triangular, c. 2.5 by 1.5 mm, 

not winged, verrucose on both surfaces; funicle with 

membranous extension covering the upper surface. 

Distr. Malesia: Philippines (Luzon: Cagayan, 

Ilocos Norte, Union, Batangas). 

Ecol. Indry thickets at low and medium altitudes 

up to 350 m. Fl. Aug., Dec., fr. April, May, July, 

Aug., Dec. 

Uses. The entire fresh plant is used as a carmina- 

tive, emmenagogue and febrifuge. The root, macer- 

ated in local spirituous liquors, is administered post- 

partum as a uterine tonic; this drug is said to be a vio- 

lent abortive (QUISUMBING, /.c.). 

22. Aristolochia leytensis MERR. Philip. J. Sc. 10 

(1915) Bot. 4; En. Philip. 2 (1923) 119; ScHMipT in 

E. & P. Nat. Pfl. Fam. ed. 2, 16b (1935) 241. 

Slender vine. Branches terete, sulcate, 2—6 mm @, 

glabrous. Leaves chartaceous or membranous, ovate 

or broad-ovate, 12.5—21.5 by 8—12.5 cm; apex acu- 

minate; base cordate, sinus (1—) 2—3 cm deep, auri- 

cles separate from each other, sometimes overlap- 

ping at the base; glabrous on both surfaces, some- 

times slightly puberulous on midrib, nerves and veins 

beneath when young, glabrescent; basal nerves 1 

pair, ascending upward to 2/3—3/4 of the blade, 

forked at base; lateral nerves c. 3 pairs; nerves elevat- 

ed and prominent beneath, distinct or flat above; 

veins loosely reticulate, some crossbar-like, distinct 

beneath, rather faint above; petiole (2—) 4—7 cm, 

glabrous. Inflorescences in the axils of foliage leaves, 

racemiform, rachis up to 3 cm long, with visible in- 

ternodes, sparsely puberulous or glabrous; bracts 

ovate to lanceolate, 2—3 mm long, puberulous on 

both surfaces especially on the margin. Pedicel and 

ovary 17—22 mm, puberulous. Perianth straight or 

slightly curved, with a distinct stipe (4—5.5 mm), ve- 

nation visible, puberulous outside, hairy inside; utri- 

cle subglobose, 5—7 mm @, with 2 glandular, subor- 

bicular bodies (c. 0.5 mm @); tube c. 20 by 4 mm; 

limb 1-lipped, narrow-elliptic, SO—60 mm. Stamens 

6; anthers oblong 0.6—1 mm long. Sty/e column c. 4 

mm long, 6-lobed; lobes triangular, c. 1 mm long, 

with an annular ring around the base. Capsules 

(young) subglobose or short-cylindric, c. 1.5 cm 9. 

Distr. Malesia: Philippines (Leyte, Samar). 

Ecol. In thickets and forests near or along 

streams at low altitudes. F/. Feb.—March, Aug., fr. 

Aug., Sept. 

Vern. Maraburakan, S.L. Bis. 

23. Aristolochia crassinervia SCHMIDT, Bot. Jahrb. 

58 (1923) 491; in E. & P. Nat. Pfl. Fam. ed. 2, 16b 

(1935) 241; Merr. & Perry, J. Arn. Arb. 29 (1948) 

153; IGARASHI, Food Pl. Papilionidae (1979) t. 23; 

DinG Hou, Blumea 29 (1983) 234, f. 4, 5b. — Fig. 8c, 

17. 

Fig. 17. Aristolochia crassinervia SCHMIDT, showing 

the common basket shape of the dehisced, hanging 

capsule in the genus, with seven loose seeds, nat. size 

(HUTTON s.7.). 
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Liana, old stem up to c. 1.5 cm @. Branches rather 

terete, 4—5 mm 9, with some prominent lenticels, gla- 

brous. Leaves subcoriaceous, (S—) 8-19 by (4—) 

5—12 cm; apex acuminate or short-acuminate; base 

cordate, with a narrow sinus up to 2.5—3 cm deep; 

auricles usually overlapping, rounded at apex; gla- 

brous above, minutely hairy beneath; basal nerves 2 

(—3) pairs, the inner pair similar to the midrib, as- 

cending to near the apex of the blade, the outer one 

much shorter, with branches extending upward or to 

the auricles, elevated and prominent beneath, dis- 

tinct above; lateral nerves hardly distinguishable 

from the veins; veins closely reticulate, elevated and 

prominent beneath, faint or invisible above; petiole 

(2—) 6—8 cm, sparsely shortly hairy or almost gla- 

brous. /nflorescences cauligerous, rarely also in axils 

of leaves, racemiform, rachis up to 3 cm long, inter- 

nodes very short or condensed, sometimes the brac- 

teate flowering rachis very short and flowers appear- 

ing fascicled; bracts lanceolate, 5—10 mm long, 

sparsely minutely hairy on both surfaces, glabres- 

cent. Pedicel and ovary c. 20mm, glabrous. Perianth 

white or reddish, no stipe at the base, with a contrac- 

tion between perianth and ovary, glabrous outside, 

venation rather faint; utricle subglobose, c. 7 mm @, 

hairy inside, with 2 glandular, round bodies (c. 0.5 

mm @); tube c. 7 by 2 mm, glandular-hairy inside; 

limb 1-lipped, linear, c. 20 by 4 mm, with glandular 

hairs on the inner surface. Stamens 6; anthers ob- 

long, c. 0.7 mm long. Gynostemium c. 1 mm long; 

style 6-lobed; lobes triangular, c. 0.5 mm long, the 

basal part of each lobe slightly extended outward (c. 

0.3 mm long and wide). Capsules yellowish when ma- 

ture (NGF 45343), hard, tardily dehiscent, cylindric 

or oblong, not ridged or angular, 2.5—4.5 by 2-3 

cm, minutely granular. Seeds triangular or deltoid, 7 

by 6—7 mm, not winged, rather smooth or obscurely 

muriculate on both surfaces; funicle broadened and 

covering the upper surface. 

Distr. Solomon Is. (Ysabel, Malaita); in Male- 

sia: New Guinea (Sepik, Morobe and Milne Bay 

Distr.). 

Ecol. In primary, sometimes in secondary, for- 

ests, on rough, rocky, wet ground, on edge of creek, 

or along stream, from lowland up to 1500 m. FY. 

June, fr. June, Aug., Sept., Oct. 

Vern. Solomon Is.: kwalokame, Kwara’ae name. 

Notes. Among the New Guinea species the leaves 

are characteristic: subcoriaceous to coriaceous, 

prominently palmately 5 (—7)-nerved, with a promi- 

nent closely reticulate venation, and a deeply cordate 

base with the auricles often overlapping. 

It seems allied to A. foveolata. 

24. Aristolochia schlechteri LAuT.in K. Sch. & Laut. 

Nachtr. Fl. Schutzgeb. (1905) 260; Bot. Jahrb. 52 

(1914) 107; Dinc Hou, Blumea 29 (1983) 241, f. 6c. 

Twiner or scrambling vine. Old stem terete, 1.5 cm 

©. Branches terete, 2-5 mm g, pubescent when 

young, glabrescent. Leaves subcoriaceous or charta- 

ceous, elliptic-lanceolate, oblanceolate, (10—) 17—26 

by (2.5—) 5—9 cm; apex acuminate; base cordate with 

distinct auricles, or shallowly cordate with obscure 

auricles, sinus (0.5—) 1—2 cm deep; glabrous or 

sparsely shortly hairy above, short-hairy beneath; 

nerves prominent beneath, distinct above; basal 

nerves | pair, ascending upward to halfway the 

blade, lateral nerves 4 or 5S pairs; veins loosely reticu- 

late or crossbar-like, slightly elevated beneath, rather 

faint above; petiole 2—3.5 cm, shortly hairy. /nflo- 

rescences in axils of leaves, or cauligerous, usually 1 

or 3, simple or spiciform, borne on a knob-like, very 

short branch; rachides up to 16 cm long, with spa- 

cious internodes, densely shortly hairy; bracts very 

small, triangular or lanceolate, c. 1 mm long, densely 

hairy. Pedicel and ovary c. 22 mm long, densely 

hairy. Perianth slightly curved, whitish or creamy 

white with green, brown or purple distinct venation; 

with a contraction between perianth and ovary; pu- 

bescent outside, with rather scattered glandular hairs 

inside; utricle ellipsoid or obovoid, c. 15 by 8—11 

mm; tube 17—23 mm long, variable in width (S—8 

mm @) in one flower; limb prominently 3 + 3-lobed: 

3 triangular lobes (20—25 by 15 mm) and 3 alternate 

lobes (each lobe triangular, 15—20 by 10—15 mm, 

apical part, c. 50 mm, laciniate and tail-like when 

dry). Stamens 6; anthers oblong, 1.5—2 mm long. 

Style column c. 7 mm long, 6-lobed; lobes lanceolate, 

2.5 mm long. Capsules not seen. 

Distr. Malesia: Papua New Guinea (Sepik, Ma- 

dang and Morobe Distr.). 

Ecol. In primary forest, beside a river or on 

rocky ridge. F/. Jan., July, Aug., Dec., fr. June. 

Vern. New Guinea: pengeramboi, Sepik Distr., 

Waskuk, yogwa, Wagu. 

Note: Among Malesian species this is unique in 

possessing a 6-lobed perianth. In leaves it cannot be 

distinguished from A. momandul. Whether the cap- 

sules or seeds are different could as yet not be ascer- 

tained. 

25. Aristolochia dielsiana ScHMipT, Bot. Jahrb. 58 

(1923) 490; in E. & P. Nat. Pfl. Fam. ed. 2, 16b 

(1935) 241; Dinc Hou, Blumea 29 (1983) 235, f. 6a. 

Liana, up to 15—40 m high, c. 2 cm@. Branches c. 

5 mm @, shallowly longitudinally sulcate, shortly 

hairy. Leaves often coriaceous, broad-ovate, ovate, 

lanceolate, rarely narrow-lanceolate, 19-37 by 

4.5—23.5 cm (sometimes up to 100 by 70 cm); apex 

acuminate, rarely apiculate; base slightly sinuate or 

shallowly cordate; + truncate, rarely cordate, sinus 

0—1 cm deep; shortly hairy on both surfaces, espe- 

cially on midrib, nerves and veins; nerves elevated 

and prominent beneath, slightly elevated above; 
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basal nerves | pair, ascending upward to 1/2—3/4 of 

the blade, each nerve with a weaker, short branch at 

the base; lateral nerves 3—5 pairs; veins crossbar-like 

or reticulate, slightly elevated and prominent be- 

neath, main veins distinct above; petiole 2.5—6 cm, 

often densely shortly hairy. Inflorescences cauliger- 

ous, | or 2 borne ona brachyblast of the (old) stem, 

rachides up to 11 (—29) cm long, with spaced inter- 

nodes; bracts very small, densely hairy. Pedicels and 

ovary 15-30 mm, densely hairy. Perianth (bud) 

straight or slightly curved, greenish white with purple 

venation, pale green outside with 3 lobes orange- 

yellow and purple inside, or light yellowish purple 

with purple veins and becoming dark purple when 

open; longitudinal veins distinct, loose reticulations 

faint; shortly hairy outside especially on the veins, 

glandular hairs scattered inside; utricle obovoid or 

ellipsoid, 10-15 by 5-10 mm, no glandular bodies 

inside visible; tube 30—35 mm long, enlarged toward 

the apical part (c. 15 mm @); limb 3-lobed, lobes tri- 

angular to narrow-triangular, 35-50 mm long, 

12-14 mm wide at the base, gradually narrowed to- 

wards the apex, apical part (25—30 mm) laciniate and 

often tail-like when dry. Stamens 6; anthers oblong, 

1.7—2 mm long. Gynostemium 5.5 mm long, lower 

part (c. 1 mm) stipe-like; style 6-lobed, lobes linear, 

2.5—3 mm long, no annular ring at the base. Cap- 

sules green or light yellowish green, oblong, up to 20 

(—30) by c. 4cm, indehiscent (?), 6-ridged, smooth, 

sparsely shortly hairy, glabrescent. Seeds triangular 

or deltoid, 9 by 8.5—9 mm, slightly longitudinally 

concave above, convex beneath, smooth on both sur- 

faces, not winged. 

Distr. Malesia: West New Guinea (Idenburg R.); 

Papua New Guinea (Sepik, Central & Northern 

Distr.). 

Ecol. In primary forest, rarely in secondary for- 

est, from the lowland up to 800 (—1200) m. Fi. May, 

June, July, Oct., Dec., fr. June, July, Dec. 

Notes. In flower bud the present species re- 

sembles A. schlechteri, but the latter has in anthesis 

6 perianth lobes. 

It is the host of one of the largest butterfly species 

of Rhopalocera, Ornithoptera alexandra, in New 

Guinea. Mr. R. STRAATMAN reported upon it, under 

the erroneous name ‘A. schlechteri’ (J. Lepidopt. 

Soc. 25, 1971, 58—64) that ‘the flower is shaped like 

a starfish with three long arms and is dark purple- 

brown with a yellow heart. The green fruit is shaped 

like a cucumber, 20—30 cm long, strongly ribbed 

lengthwise and has a rough skin. It matures slowly 

and when fully rotten the seeds fall to the ground and 

are carried away by rainwater over generally short 

distances, resulting ina number of plants growing in 

a restricted area.’ 

Flower colour is not always reported the same: 

HooGLaNnp & CRAVEN noted the perianth to be pale 

green outside, the lobes orange-yellow and purple in- 

side, Brass said flowers greenish white, tinged and 

veined with purple. 

26. Aristolochia engleriana SCHMIDT in Fedde, Rep. 

23 (1927) 288; Dinc Hou, Blumea 29 (1983) 238, f. 

5b, 7b. — A. ledermannii Scumipt, Bot. Jahrb. 58 

(1923) 489, non ENGLER 1911. 

Small to moderately high twiner. Old stem subte- 

rete or slightly flattened, 8-10 mm @, shallowly fur- 

rowed. Branches terete, 1.5—2.5 mm g, rather 

smooth, shortly hairy when young, glabrescent. 

Leaves subcoriaceous or chartaceous, lanceolate, 

ovate-elliptic, obovate to oblanceolate, (5—) 8—15 

(—19) by (2—) 4.5—6 (—7) cm; apex acuminate, cuspi- 

date; base obtuse, rounded, cuneate, or broadly 

truncate; glabrous above, sparsely minutely hairy on 

midrib, nerves and veins below, glabrescent; nerves 

elevated beneath, distinct above; basal nerves | pair, 

ascending to 1/3—3/4 of the blade; lateral nerves 

2—5 pairs, sometimes hardly distinct from veins; 

loosely reticulate or crossbar-like veins slightly ele- 

vated beneath, often faint above; petiole terete, 5—25 

(—35) mm, shortly hairy. /nflorescences in the axils 

of leaves, or cauligerous, spiciform, rachides up to c. 

4 cm long, internodes distinct, shortly hairy; bracts 

minute, densely hairy. Pedicel and ovary 15—20 mm. 

Perianth almost straight except the slightly curved 

tube, whitish with violet-brown venation, or orange 

yellow (but tube light purplish red with scattered 

white spots), longitudinal veins visible or distinct, re- 

ticulations loose, obscure, shortly hairy outside, 

glandular-hairy inside, with a contraction between 

perianth and ovary; utricle obovoid or ellipsoid, c. 15 

by 7 mm, no glandular bodies seen; tube 15—20 mm 

long, narrowed at basal part (c. 2.5 mm Q), the rest c. 

6 mm g; limb 3-lobed, lobes triangular, 5—6 by 8—10 

mm, obtuse or retuse (no tail-like appendage seen). 

Stamens 6; anthers oblong, c. 1.5 mm. Gynostemium 

c. 3.5 mm long, with a distinct stipe-like part (c. 1 

mm); style 6-lobed; lobes lanceolate, c. 2mm long, no 

annular ring at the base. Capsule bright orange, el- 

lipsoid, or pyriform (type description), 6—9.5 by 

2—4.5 cm, 6-ridged, smooth. Seeds triangular, c. 11 

by 9 mm, smooth on both surfaces, not winged. 

Distr. Malesia: West New Guinea (Malingdam); 

Papua New Guinea (Sepik, Western, Eastern, and 

Southern Highlands Distr.). Fig. 18. 

Ecol. Low montane or montane, sometimes mos- 

sy forests, (1260—) 1830—2250 m, once at 600—700 m 

(Mt Bosavi). F/. March, Sept., fr. Jan., Sept., Oct. 

Vern. Papua New Guinea: ya waenuw kunguwp, 

Wola language. 

Notes. From other New Guinea species easily 

recognizable by the 3-nerved leaves with a non- 

cordate base (base rounded, obtuse, broadly trunc- 

ate, sometimes cuneate) and a pyriform fruit. 



Fig. 18. Aristolochia engleriana ScHMipT, localities 

in New Guinea. 

IGARASHI (Food PI. Papilionidae, 1979, t. 22) gave 

a photograph, under the name A. schlechteri, which 

is probably the present species. 

27. Aristolochia gaudichaudii DUCHARTRE, Ann. Sc. 

Nat. Bot. 2 (1854) 72, t. 6, f. 3—5; Mia. Fl. Ind. Bat. 

1, 1 (1858) 1067; KtotzscH, Monatsb. Akad. Berl. 

(1859) 597; DucHaARTRE in DC. Prod. 15, 1 (1864) 

481; Laut. Bot. Jahrb. 52 (1914) 105; RoEPKE, Trop. 

Natuur 24 (1935) 80, f. 5; ScumipTin E. & P. Nat. 

Pfl. Fam. ed. 2, 16b (1935) 241; IGARAsHI, Food PI. 

Papilionidae (1979) t. 26 (fig. on the left & top right); 

Dinc Hou, Blumea 29 (1983) 238. — A. roxburghia- 

na (non KLoTzscH) WaARB. Bot. Jahrb. 13 (1891) 300. 

— Fig. le. 

Twiner, sometimes creeper, up to 20 m high. Old 

stem terete, rather smooth, c. 1.2 cm @. Branches te- 

rete, c. 4 mm 9, striate, glabrous. Leaves charta- 

ceous, ovate, broad-ovate, triangular or deltoid in 

outline, 11—22 by 10—18 cm; apex acute or short- 

acuminate; base subtruncate (especially when 

young), subcordate or cordate (usually adult leaves; 

with the sinus up to 2.5 cm deep; sometimes with 2 

divergent, rounded auricles); glabrous; midrib and 

nerves palmate; basal nerves 2 pairs, similar to the 

midrib, inner pair ascending to the apex, outer pair 

much shorter, elevated beneath, distinct above; later- 

al nerves hardly distinguishable from the veins; veins 

slightly elevated beneath, distinct or faint above, ma- 

jor veins connecting the inner pair of nerves and mid- 

rib, + transverse at the lower 1/3 or 1/2 of the blade, 

reticulations rather loose; petiole 2.5—8.5 cm, gla- 

brous. /nflorescences in the axils of leaves, with ra- 

chis up to 6cm long, or cauligerous (often with sever- 

al mostly simple branches, arising from a knob or 

spot of the stem, up to 14cm long), branches usually 

spiciform, with spacious internodes; bracts ovate or 

triangular, 0.7—1.5 (—5) mm long, glabrous but ci- 

liate on the margin. Pedicel and ovary 10-14 mm, 

glabrous. Perianth straight or slightly curved, with 
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variable colours recorded as white, yellow, pale 

green with pinkish tinge, green to brownish, brown 

red or dark brown red, with a distinct stipe (3—4 mm) 

slightly dilated at base, longitudinal and reticulate 

veins distinct, glabrous outside; utricle broad-ellip- 

soid, 8—15 by 5—9 mn, sparsely hairy inside, with 2 

glandular, ellipsoid bodies (c. 1.5 mm long); tube 

8—12 by 1.5—2 mm, with scattered glandular tri- 

chomes inside; limb 1-lipped, obovate or oblanceo- 

late, 17—20 by 8—12 mm, with scattered glandular 

trichomes on the inner surface. Stamens 6; anthers 

oblong, c. 1 mm long. Sty/e column 3.5—4 mm long, 

6-lobed; lobes lanceolate, c. 1.5 mm long, with an an- 

nular ring at the base. Capsules oblong, 4—6 by c. 3 

cm, glabrous. Seeds (incl. wing) transverse-oblong, 

6—11.5 by 12—16 mm; seed proper deltoid 6—8 by 

6—8 mm, smooth on both surfaces, with a central, 

longitudinal ridge above; wing 2.5—4 mm broad. 

Distr. Malesia: Moluccas (Batjan, Ceram) and 

New Guinea (Sorong, Manokwari, Fak Fak, Sidei, 

Toronta, Sepik) and neighbouring islands: Job I., 

Rawak (Waigeo), Schouten & Biak Is., and New Ire- 

land. 

Ecol. In primary forest, sometimes in beach, sec- 

ondary and swampy forests, clearing ground and 

thickets at low altitudes. F/. April, June, July, Sept., 

Oct., Dec., fr. May, Aug., Sept., Oct., Dec. 

Vern. New Guinea: daprijo, Irian, surwerro, Pa- 

pua. 

28. Aristolochia linnemannii Wars. Bot. Jahrb. 13 

(1891) 301; K. Scu. & Laut. Fl. Deut. Schutzgeb. 

Stidsee (1900) 302; Laut. Bot. Jahrb. 52 (1914) 105; 

Dinc Hou, Blumea 29 (1983) 239, f. 2f. 

Scrambler or climber, c. 6m long. Branches terete, 

c. 2.5 mm g, sulcate, glabrous. Leaves chartaceous, 

triangular or deltoid in outline, S—8 by 4.5—6 cm; 

apex short-acuminate or acute; base shallowly cor- 

date, sinus broad, up to c. 1 cm deep; glabrous 

above, minutely hairy beneath; basal nerves 2 pairs, 

slightly elevated beneath, distinct above; inner pair 

ascending to the apex, outer pair much shorter, up to 

c. 1/3 of the blade; veins reticulate beneath, rather 

faint above; petiole 1.5—2.5 cm, glabrous. /nflores- 

cences in the axils of leaves, fasciculate, rachides 

condensed, very short, usually 2—3 mm long, some- 

times one of the branches up to 10 (—15) mm, gla- 

brous; bracts minute, triangular or deltoid, c. 1 mm 

long, glabrous. Pedicel and ovary 15—30 mm, gla- 

brous. Perianth oblique or slightly curved, venation 

distinct, glabrous outisde, with a distinct stipe (c. 2.5 

mm) slightly expanded at base; utricle subglobose, c. 

6 mm 9g, sparsely hairy inside, with 2 glandular, ellip- 

tic bodies (c. 2 mm long); tube c. 17 by 2 mm, with 

scattered, glandular hairs inside; limb 1-lipped, ob- 

long, c. 20 by 10 mm, obtuse or slightly mucronulate, 

margin reflexed, with scattered, glandular hairs on 
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the inner surface, glabrescent. Stamens 6; anthers 

oblong, c. 0.7 mm long. Gynostemium c. 2.5 mm 

long; style 6-lobed; lobes triangular, c. 0.5 mm long, 

basal parts united and extended outward as an annu- 

lar ring. Capsules glabrous, broad-ellipsoid or sub- 

globose, 2.5 by 1.7—2.5 cm, 6-ribbed or 6-angular, 

obtuse. Seeds winged, triangular, c. 6 by 5 mm (incl. 

c. 1 mm wide wing), seed proper with wart-like gran- 

ules densely covered beneath, sparsely above, funicle 

obscure. 

Distr. Malesia: West New Guinea (Div. Hollan- 

dia), Papua New Guinea (Morobe Distr.: former 

Finschhafen). Two collections. 

Ecol. In thickets or along the road at low alti- 

tude. Fi. fr. July. 

Doubtful species 

The following two species of Aristolochia were de- 

scribed by O.C. ScHumipt (see below). The types were 

collected at Lordberg, Sepik region, NE. New Gui- 

nea, c. 1000 m alt., by LEDERMANN in Nov.-Dec. 

1912. These types were lost in B during World War 

II. Duplicates of them may be extant but as yet have 

not been found. From the New Guinean (flowering) 

specimens of Aristolochia examined, I cannot find 

specimens to match the descriptions. I have extracted 

the essential characters from the original descriptions 

as follows: 

Aristolochia lauterbachiana ScumipT, Bot. Jahrb. 

58 (1923) 488. — Type: LEDERMANN 9883 (B, lost), 

Sepik region, NE. New Guinea. 

Leaves unknown. Inflorescences curled, few-flow- 

ered, axis densely pilose; bracts minute, subtriangu- 

lar, c. 1 mm long and wide, densely pilose. Pedicel c. 

13 mm long. Flowers white, red-striate and -spotted, 

unilabiate, c. 6.5 cm long, densely pilose; utricle obo- 

void, c. 14 mm long; tube enlarged at the apical part, 

c. 22 mm long; limb lingulate, c. 20 mm long, apex 

narrowed; ovary c. 10 by 1.5 mm, densely pilose. 

Fruit unknown. 

Aristolochia  noyvoguineénsis SCHMIDT, Bot. 

Jahrb. 58 (1923) 489. — Type: LEDERMANN 10362 

(B, lost), Sepik region, NE. New Guinea. 

Leaves subcoriaceous, lanceolate, 16—18 by 3—5 

cm, smooth, apex caudate, up to 2.5 cm long, base 

rounded or truncate, nerves 3 at the base; petiole 

3—3.5 cm long. Inflorescences curled, multi- 

flowered; bracts minute, densely pilose. Pedicel c. 12 

mm long. Flowers white, purple-nerved, c. 8.5 cm 

long, 1-lipped; utricle ovoid, c. 12 mm long; tube 

curved, c. 18 mm long; limb narrow-lingulate, c. 38 

mm long; ovary c. 12 by 2 mm, densely pilose. Fruit 

unknown. 



TRIURIDACEAE (J.P.M. van de Meerendonk, Leyden)! 

The Triuridaceae are a small family (c. 6 genera, and c. 45 spp.) of very delicate, saprophytic, 

terrestrial, mostly dark-red coloured herbs growing in the deep shade of everwet tropical forest, 

entering the subtropics only in Japan and the Bonin Is. They are in Africa confined to restricted 

areas in the West and are also in continental Southeast Asia remarkably rare, as yet only known 

from two localities in Assam and N. Thailand respectively. Fig. 1. The nearest localities to Indo- 

china and China are in Hainan and Botel Tobago Is. (southeast off Taiwan). In Australia they 

are only found in the Bellenden Ker Range in NE. Queensland, showing their aversion to dry and 

seasonal climates. 

By their small stature (10—40 cm), dark colour, and very small flowers they are evasive to collec- 

tors; the only one reaching some size (45—140 cm) is Sciaphila purpurea which is found in Peru, 

according to GIESEN mainly in termite nests in hollow trunks. During exploration, trip stops, 

either for felling or climbing trees, or for culinary or sanitary purposes, offer the best opportunity 

to observe them. 

Flowering specimens can probably be found throughout the year, as it appeared that of com- 

mon species such as Sciaphila arfakiana, specimens have been collected in all months of the year. 

Formerly Triuridaceae were usually placed in the affinity with Liliaceae by BENTHAM& HOOKER 

and by ENGLER & PRANTL. HUTCHINSON (1934) raised the family to the order Triuridales, along- 

side Alismatales to which he also reckoned the saprophytic genus Petrosavia, which usually was 

accommodated in Liliaceae, but deviates from Liliaceae in having an apocarpous gynoecium. He 

recognized Petrosavia as representing a distinct family Petrosaviaceae. 

Recently this controversial matter was further elaborated by CRONQuIsT (1981), who also recog- 

nized Triuridaceae in the rank of an order, Triuridales, but more closely associated Petrosaviaceae 

with Triuridaceae and finds ‘the resemblance so complete that I would have no hesitation in 

placing Petrosavia in the family Triuridaceae on the basis of anatomical evidence.’ This view is 

shared by DAHLGREN & CLIFFORD (1982). The removal of Petrosavia from Liliaceae to the affinity 

of Triuridaceae is here also supported by MULLER (vide infra) who found that the pollen of Triuri- 

daceae shows some similarity to that of Petrosavia and Vallisneria and does not suit that of Lilia- 

ceae. 

The family was meticulously revised by H. GIESEN (1938) who had the rich material (much on 

liquid) of Herbarium Bogoriense. In addition, the great value of his work is the fact that he report- 

ed in detail on many type specimens, of which some in Berlin are now lost and also on those of 

Florence, which were not sent to me on loan. This enabled me to reach a satisfactory interpreta- 

tion. 

From Malesia GIESEN had some 130 collections at his disposal. The present revision is based 

on 300 collections. This increase led to a better insight in the variability of characters and made 

it possible to select those that are reliable, which in turn led to a rather heavy reduction in the 

number of species and more critical generic and specific delimitations. 

As to the genera, Sciaphila (incl. Andruris) is by far the largest (c. 35 spp.), and covers the entire 

range. Three small genera (1 or 2 spp. each) are neotropical, a fifth is confined to the Malagasian 

area, and the sixth is endemic in the Deccan and Ceylon; both are monotypic. 

Literature: A. CRONQUIsT, An integrated system of classification of flowering plants (1981) 

1074; R.M.T. DAHLGREN & H.T. Cuirrorp, The Monocotyledons (1982) 289, 323, 324; H. GIE- 

SEN, Triuridaceae. Pfl. R. Heft 104 (1938); J. Hutcuinson, The families of flowering plants. 2. 

Monocotyledones (1934) 37. 

(1) Revised under the supervision of the late Dr. M. Jacobs; made ready for the press with a general intro- 

duction by the General Editor. 

(109) 
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Fig. 1. Approximate range of the family Triuridaceae. 

1. SCIAPHILA 

BiuME, Bijdr. 10 (1826) 514; Beccart, Malesia 3 (1890) 329; ScHLTR, Bot. 

Jahrb. 49 (1912) 70—84, 3 fig.; GrEsEN, Pfl. R. Heft 104 (1938) 30; MEEREN- 

DONK, Ident. Lists Males. Specim. n. 63 (1983). — Aphylleia CHAMPION, Calc. 

J. Nat. Hist. 7 (1847) 468. — Andruris ScHLTR, Bot. Jahrb. 49 (1912) 71; 

GIESEN, Pfl. R. Heft 104 (1938) 15. — Fig. 1-4. 

Small and delicate, echlorophyllose, mostly erect, simple or branched herbs 

up to c. 45 cm high (in Mal.). Rhizome often with a few scale-like leaves, some- 

times branched, mostly with hairs. Stem usually glabrous, sometimes with air- 

roots, descending from both sides of the leaves (up to 5 cm of the stem). Leaves 

scale-like, scattered, spaced, sessile, mostly appressed, sometimes amplexicaul. 

Inflorescences terminal, racemose, all around or most flowers to one side, with 

male and female flowers, or male and bisexual flowers, or only bisexual flowers. 

Monoecious; female flowers usually in the upper part of the raceme. Flowers 

actinomorphic, perianth with 4—10, usually 6, valvate, patent or reflexed, equal 

or alternatingly unequal (larger and smaller) segments, connate at base, at the 

top glabrous or bearded by uniseriate hairs, or with knob-like appendages. — 

o Flowers: with 2—3 or 6sessile or + sessile, epitepalous (in 7riuris alternitepal- 

ous) stamens, in case there are 2 or 3 stamens they are in front of the larger seg- 

ments; anthers 1—4-celled, 2—4-lobed, first opening transversally, later also 

longitudinally; filaments sometimes far exceeding the dorsifixed anthers, rarely 

connate at base. — Q Flowers: with c. 10—80 obovoid, free ovaries, each with 

1 orthotropic, later anatropic ovule; style inserted laterally and adaxially, usually 

exceeding the ovary, club- or awl-shaped, in the former case with many hairs 

and papillae, in the latter with glabrous apex. — Bisexual flowers: with (2—) 

3—6 persistent stamens with clearly visible filaments, anthers 1-celled, 

2—3-lobed; ovaries c. 10—50, like in the female flowers, but the style always 
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club-shaped. Fruits obovoid, 3—8 times as large as the ovaries, with persistent, 

partly shrivelled style, dehiscent lengthwise from the apex, first abaxially, later 

also adaxially. Seed 1, endospermous, elliptic to ovate, the surface netted and 

mostly lined, sometimes with a dent. Endosperm absent; embryo anatropous 

(first orthotropous). 

Distr. About 33 spp.; pantropical and subtropical in Southern Japan and Bonin Is., in Africa only in the 

West (Ivory Coast, Nigeria, Cameroun), in continental Southeast Asia only in Assam and N. Thailand, in 

Hainan and Botel Tobago Is., throughout Malesia (14 spp.), not in the Central Pacific, but rather well repre- 

sented in Micronesia and Melanesia, and Western Polynesia; in Australia only locally in Queensland (Bellen- 

den Ker Ra., c. 16° S). Fig. 2. 

Ecol. Saprophytes in humous soil between litter of rain-forest, often associated in local saprophyte ‘colo- 

nies’ with species of Burmanniaceae, tiny orchids, and Epirixanthes (Polygal.). Mostly at low altitude, ascend- 

ing to c. 1200 m, very rarely higher, up to 2200 m altitude. 

The root system carries endotrophic mycorrhiza. 

Morph. & Anat. Several large papers have been devoted to the morphology and anatomy, notably by 

JoHow (1889), PouLsEN (mainly on the embryology) (1906), Wirz (1910), and ToMLINsoNn (1982). 

The anatomy is reduced and stomata are absent. Whether the plants are annual or perennial is not clear; 

probably they are annual. 

The pollen is that of a Monocot, the grains being inaperturate, as in Scheuchzeria, monosulcate in Sciaphi- 

/a, and trinucleate as in most Alismatiflorae. 

The ovule is orthotropous first, anatropous later. The single integument is two cell layers thick. The seed, 

c. 1 mm in size, lacks endosperm and the cells of the testa are filled with air, which might favour wind disper- 

sal, anyway at very short distances only, with respect to its ‘concealed’ habit and small size of the plants. 

Literature: JoHow, Pringsh. Jahrb. Bot. 20 (1889) 475—525, t. 19—22; PouLseN, Medd. Naturl. Foren. 

Kbhvn 49 (1906) 1—16, t. 6; P.B. ToMLINsoN in Metcalfe (ed.), Anatomy of the Monocotyledons, VII. He/o- 

bieae (1982) 466—473, t. 15; Wirz, Flora 101 (1910) 395—446, f. 1—22, t. 4. 

1sO 460 170 160 60 

Fig. 2. Distribution of Sciaphila Bu. east of Africa; outline of range, with the only known localities in India, 

Thailand, and Australia represented by a dot. For the Malesian subareas number of endemics above the hy- 

phen and number of non-endemics below the hyphen. 
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Palyn. Pollen of Sciaphila is trinucleate, boatshaped-ellipsoidal, 25—40 um long with an indistinctly out- 

lined colpate aperture. The exine is very thin, probably intectate and covered with microverrucae. In S. arfa- 

kiana and S. corniculata the microverrucae are coarser on the apertural side of the grain and finer on the op- 

posite side and they are densely spaced in a hexagonal pattern. In S. densiflora, S. tenella and S. winkleri the 

microverrucae are of uniform size and more or less densely spaced. The pollen of S. mu/tiflora is transitional 

between these two types. 

Sciaphila pollen is similar in the microverrucate sculpture to that of 7riuris, but the latter is spherical and 

inaperturate. The pollen of Hyalisma which is also spherical and inaperturate differs in the rather coarse, di- 

morphic gemmate-echinate sculpture. 

The pollen of Triuridaceae shows some similarity to that of Petrosavia (Liliaceae) and Vallisneria (Hydro- 

charitaceae). 

Literature: G. ERDTMAN, Pollen morphology and plant taxonomy, Angiosperms (1952) 439. — J. MULLER. 

Chromosomes. Chromosome numbers are few and only known from Sciaphila. OHBA & S1noTo found 

for the non-Malesian S. japonica 2n = 48; LarseEN for S. thaidanica from N. Thailand 2n= 28; GREEN & SOL- 

BRIG for the New Caledonian S. dolichostyla 2n=44, while Sotsric noted for S. densiflora (in sched. P.S. 

GREEN 1329) the number as 2n= 22. 

Literature: P.S. GREEN & O.T. Sorsric, J. Arn. Arb. 47 (1966) 266—269, f. 1—3; K. LARSEN, Dansk Bot. 

Ark. 30 (1963) 249; OuBa & SinNoTO, Bot. Mag. Tokyo 38 (1924) 203. 

Taxon. Following SCHLECHTER (1912), GIESEN (1938) distinguished between Sciaphila Bi. and Andruris 

SCHLTR, on account of the absence cq. presence of what he called an awl-shaped prolonged connective. Ac- 

tually the anther is dorsally attached near the base of the usually very long filament. The apical part of the 

latter is easily shed, as GresEN himself already noted, and hence the structure is often difficult to recognize. 

Using this feature as a character on generic level would in my opinion lead to artificial distinctions. This 

becomes clearly evident in comparing the type specimens and/or descriptions for example of Sciaphila arfa- 

kiana and Andruris anisophylla, and of S. tuberculata and A. clemensiae, which are all otherwise identical; 

in fact they represent only a single species, Sciaphila arfakiana. 

GIESEN had subdivided the genus into a number of sections and subsections which can be retained. The spe- 

cies accepted for Malesia are accommodated in the key almost all according to his subdivision. 

Notes. As essential characters for specific distinction are mainly found in the structure of the androecium, 

collectors should gather ample material and ensure that male flowers are represented, and check whether 

plants with bisexual flowers are extant. Hitherto these are only found in S. maculata and S. tenella. The struc- 

ture of the stamens can be best observed in mature buds or very young flowers. 

The great influx of material since GIESEN’s monograph has led to a rather heavy reduction in the number 

of accepted species in Malesia and adjacent countries. GIESEN recognized for Malesia 49 spp. and 2 doubtful 

ones; one, S. buruensis being added later. In the present revision I recognize 14 spp., plus a doubtful one. 

In the ‘Identification Lists of Malesian Specimens’ n. 63, published simultaneously with this revision, all 

names in Sciaphila of Malesia and adjacent regions in the West Pacific are listed, with indication of their types 

and disposition. 

KEY TO THE SPECIES 

1. Plants with bisexual flowers. Mostly also male flowers present towards the apex. Sect. Hermaphroditantha 

subsect. Polyandra. 

DaMialervandebisextialatlowensawithisustalmenSier ocmice creck cect ee sis clr eyeitore fer sent 1. S. maculata 

2. Male flowers with 6 stamens. Bisexual flowers with 3—6, but generally 6, stamens ...... 2. S. tenella 

1. Flowers unisexual (the female towards the base, the male towards the apex). 

3. Perianth of the male flower consisting of 4—8 equal segments. Sect. Oliganthera subsect. Quadrilobatae 

(incl. also 14. S. micranthera). 

4. Stamens 2. Male perianth segments at the apex with a knob................. 3. S. quadribullifera 

4. Stamens 3. Male perianth segments at the apex bearded or glabrous. 

5. Male flowers always with 6 perianth segments. Style awl-shaped, in general 2—3 times as long as the car- 

(DE also BS aeetwid cee oer Sae-s leans o Bie een ere eamotne Mees onsets Go arciciermeisiansio cio\pic 4. S. corniculata 

5. Male flowers with 4—8 perianth segments. Style club-shaped, generally as long as the carpel 

5. S. secundiflora 

3. Perianth of the male flower consisting of 3 larger segments alternating with 3 smaller ones. 

6. At least 3, mostly 6, of the male perianth segments at the apex with a stipitate globose to ellipsoid knob. 

7. Female perianth segments with a minute knob at the apex (look at buds)........... 6. S. wariana 
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7. Female perianth segments at the apex without appendages. 

8. Only the 3 smaller male perianth segments at the apex with a stipe and a small ellipsoid knob. The 3 lar- 

ger perianth segments without appendages ... 

$: All male perianth segments with a stipe and) knob........:..................-. 

SE RR ticle COCO tPCT Tt He eee, See 7. S. nana 

8. S. arfakiana 

6. Male perianth segments at the apex without a stipe or knob, but long-bearded. 

9. Stamens 6. Sect. Hexanthera. 

10. Young anthers 3-lobed. Flowers all around the stem, rarely most flowers to one side (secund) 

10. Young anthers 2-lobed. Flowers generally all to one side (secund)......... 

9. Stamens 3. 

11. Young anthers 2- or 3-lobed. 

9. S. densiflora 

10. S. corallophyton 

12. Anthers 2-lobed. Sect. Oliganthera subsect. Bilobatae..............0.0.00000 11. S. winkleri 

12. Anthers 3-lobed. Sect. Oliganthera subsect. Trilobatae. 

ISSRedicelsiGr5—S omni lOngen nee 

IEeaeedicelsce2—d4emmmloneyenee ener 27-4 

12. S. consimilis 

13. S. multiflora 

11. Young anthers 4-lobed. (Belongs to sect. Oliganthera subsect. Quadrilobatae, see \ead 3) 

1. Sciaphila maculata Miers, Proc. Linn. Soc. 2 

(1850) 72 (n.v.), repr. Ann. Mag. Nat. Hist. II, 7 

(1851) 324; Trans. Linn. Soc. 21 (1852) 48; Bru. in 

Hook. J. Bot. Kew Misc. 7 (1855) 10; Mia. Fl. Ind. 

Bat. 3 (1856) 232; F. v. M. in Walp. Ann. 5 (1860) 

917; ScHNIZL. Iconographia | (Suppl.) (1860-67) pl. 

57: f. 27, 28; VIDAL, Rev. Pl. Vasc. Filip. (1886) 282; 

ENGL. in E. & P. Nat. Pfl. Fam. 2, 1 (1889) 238, f. 

179: A—F; Becc. Malesia 3 (1890) 331; MeErRR. En. 

Philip. 1 (1923) 28; Gresen, Pfl. R. Heft 104 (1938) 

39, f. 7: 1-3. — S. affinis BEcc. Malesia 3 (1890) 

331, pl. 39: 14—18; Rpt. J. Str. Br. R. As. Soc. n. 

33 (1900) 197; Mat. Fl. Mal. Pen. (Monoc.) 2 (1907) 

126; J. Fed. Mal. St. Mus. 6 (1915) 188; Merr. En. 

Born. (1921) 38; Rip. Fl. Mal. Pen. 4 (1924) 364; 

GIEsEN, Pfl. R. Heft 104 (1938) 37; HENpb. Mal. 

Wild Fl. (Monoc.) (1954) 203, f. 121. — S. herma- 

Phrodita SCHLTR, Bot. Jahrb. 49 (1912) 76, f. 3: 

K—O; J.J. SmitH, Nova Guinea 14 (1927) 325; GiE- 

SEN, Pfl. R. Heft 104 (1938) 38, f. 7: 9-10. — S. mi- 

nuta SCHLTR, Bot. Jahrb. 49 (1912) 84, f. 2: O-S; 

GIESEN, Pfl. R. Heft 104 (1938) 68. — S. decipiens 

Back. Handb. Fl. Java 1 (1925) 66; STEEN. Trop. 

Natuur 23 (1934) 51; GrEsEN, Pfl. R. Heft 104 (1938) 

37; Back. & Baku. f. Fl. Java 3 (1968) 8. 

Erect herb, c. 3-16 cm high, mostly simple, some- 

times branched at the base. Roots filiform, c. 

0.2—0.3 mm in CS, seldom branched, glabrous. Stem 

c. 0.4—0.9 (—1.1) mm in CS, mostly glabrous, inter- 

nodes c. 3—29 mm. Leaves oblong, acuminate to 

acute, c. 1—2.5 by 0.5—0.9 mm, sometimes semi-am- 

plexicaul, appressed, but top often patent. Raceme c. 

2—8 cm; flowers c. 6—40, all around, sometimes sec- 

und. Bracts lanceolate, acute, c. 0.8—2 by c. 0.2—0.5 

mm, appressed to the pedicel. Pedicels c. 2—9 mm, c. 

0.15—0.25 mm in CS, patent at c. 45—60 (—70)°, 

straight for almost the whole length. — o Flowers 

(sometimes absent): perianth segments 6, 3 larger 

ones alternating with 3 smaller ones, all completely 

14. S. micranthera 

reflexed and bearded at the top; larger segments 

long-triangular, acuminate, c. 0.75 by c. 0.15 mm; 

smaller segments triangular, acute, c. 0.65 by c. 

0.20—0.25 mm. Stamens 3, c. 0.2 mm; filaments 

short; anthers 3-lobed. — Bisexual flowers: perianth 

similar to that of the male flower but smaller differ- 

ences between large and small perianth segments. 

Stamens 3, very rarely 2, c. 0.2—0.3 mm; filaments 

short; anthers 2—3-lobed. Carpels c. 10—30, c. 

0.3—0.6 mm long; style inserted laterally at the base 

or just above the base, when young just exceeding the 

carpel, club-shaped, the apex beset with hairs and pa- 

pillae. 

Distr. Malesia: Malaya (all parts), Borneo (Sara- 

wak), New Guinea (NE. part). 

Ecol. Rain-forest (sometimes on ridges), on hu- 

mus or between dead leaves, 100—1200 m. Fi. April, 

July, Nov., Dec. 

Notes. When fresh plant wine-red, crimson or 

dark-purplish red; flowers red or purplish red. 

It is possible to distinguish between S. maculata 

(incl. S. minuta) and S. affinis (incl. S. hermaphrodi- 

ta and S. decipiens) because male flowers are absent 

in the latter. In the Identification List such specimens 

have been marked (f). In my opinion, all are conspe- 

cific. 

I did not see the types of S. affinis and S. deci- 

piens, but GIESEN, who did, thought them to be con- 

specific. 

2. Sciaphila tenella Bi. Bijdr. 10 (1826) 515; Mus. 

Bot. 1 (1851) 321, f. 48; Miers, Trans. Linn. Soc. 21 

(1852) 48; Bru. in Hook. J. Bot. Kew Misc. 7 (1855) 

10; Mig. Fl. Ind. Bat. 3 (1856) 232; F. v. M.in Walp. 

Ann. 5 (1860) 917; ScHNizL. Iconographia 1 (Suppl.) 

(1860-67) pl. 57: t. 13-16, 19-25; Becc. Malesia 3 

(1890) 331; JANsE, Ann. Jard. Bot. Btzg 14 (1896) 85; 

Hemst. Ann. Bot. 21 (1907) 75, pl. 10: 11-17; 

WENT, Nova Guinea 8 (1909) 165; Koorp. Exk. FI. 
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Java 1 (1911) 96; Merr. En. Born. (1921) 38; BAck. 

Handb. Fl. Java 1 (1925) 66; J.J. SmitH, Nova Gui- 

nea 14 (1927) 326; STEEN. Trop. Natuur 23 (1934) 51; 

GIESEN, Pfl. R. Heft 104 (1938) 40, f. 7: 11—12, incl. 

var. robusta GIESEN et var. voigtii GIESEN, /.c. 41; 

Merr. & CuHuNn, Sunyatsenia 5 (1940) 15; Back. & 

Baku. /f. Fl. Java 3 (1968) 8; ANonyMous, Fl. Haina- 

nica 4 (1977) 63, f. 985. — Aphylleia erubescens 

CHamMpP. Calc. J. Nat. Hist. 7 (1847) 468. — S. eru- 

bescens (CHAMP.) Miers, Trans. Linn. Soc. 21 (1852) 

48: Bru. in Hook. J. Bot. Kew Misc. 7 (1855) 10; 

Mia. Fl. Ind. Bat. 3 (1856) 232; F. v. M. in Walp. 

Ann. 5 (1860) 917; SCHNIZL. Iconographia | (Suppl.) 

(1860-67) pl. 57: f. 27; THw.En. Pl. Zeyl. (1861) 294; 

ENGLER in E. & P. Nat. Pfl. Fam. 2, 1 (1889) 238, f. 

179: G—H; Hook. f. Fl. Br. India 6 (1893) 558; in 

Trimen, Fl. Ceyl. 4 (1898) 368; Aston, FI. Ceyl. 

Suppl. (1931) 298; Gresen, Pfl. R. Heft 104 (1938) 

41, f. 8: 1-3. — S. subhermaphrodita J.J. SmitH, 

Nova Guinea 14 (1927) 326, pl. 36: 4. — S. torricel- 

lensis K. Sco. & SCHLTR in K. Sch. & Laut. FI. 

Schutzgeb. Nachtr. (1905) 54, pl. 2; GreseN, Pfl. R. 

Heft 104 (1938) 42, f. 8:4, 5,9. — S. pumila GIESEN, 

Pfl. R. Heft 104 (1938) 39, f. 7: 4-6. — Fig. 3 B1—5S. 

Erect herb, at the base a little flexuous, rarely 

branched, (1.5—) 5—24 cm high. Roots filiform, c. 

0.1—0.3 mm in CS, sometimes branched, glabrous or 

with a few hairs. Stem c. (0.3—) 0.5—1.5 mm in CS, 

glabrous, internodes c. 3—25 mm long. Leaves ovate 

to oblong, acute to acuminate, 1—3 by 0.7—2.0 

(—2.5) mm, amplexicaul or semi-amplexicaul, ap- 

pressed. Raceme c. 1—16cm long, with c. 5—50 flow- 

ers, flowers more or less all around. Bracts oblong- 

ovate to oblong, acute, c. 1—2 (—3) by c. 0.3—0.9 

mm, mostly appressed to the pedicel, often the top a 

bit patent, rarely patent to the pedicel at 20—30°. 

Pedicels c. 2—7 (~8—15) mm long and c. 0.10—0.35 

mm in CS, patent at (30—) 50—90°, straight or re- 

curved for a smaller part to halfway. — o Flowers: 

perianth segments 6, all bearded at the top and com- 

pletely reflexed, 3 larger segments alternating with 3 

smaller, the larger ones long-triangular, acute, c. 

0.6—1.5 (—1.8) by 0.2—0.4 (—0.6) mm; the smaller 

ones triangular, acute, 0.5—1.1 (—1.5) by c. 0.2—0.6 

mm. Stamens 6, c. 0.2—0.3 mm, filaments c. 0.1 mm 

long, connate at the base; anthers 3-lobed. — Bisex- 

ual flowers c. 1-3 mm in size; perianth like in the 

male flower, but larger segments c. 1.1—2 by c. 

0.3—0.7 mm; smaller segments 0.8—1.6 by 0.3—0.6 

mm. Stamens 3—6, probably always 6, but easily 

broken off; filaments long; anthers (2—) 3-lobed, c. 

0.2—0.3 mm. Carpels c. 15—50, obovoid, c. 0.2—0.5 

mm long when young, the upper half with tubercles; 

style inserted at the base, more or less as long as the 

carpel, the apex with hairs and papillae. 

Distr. Ceylon and Malesia: Sumatra (Eastcoast, 

Bencoolen), Malaya (Pahang, Johore, Singapore), 

W. Java, Borneo (Sarawak, Sabah), Philippines 

(Mindanao), Celebes (Central part and SE. Penin- 

sula), Moluccas (Obi I.), New Guinea (all parts ex- 

cept the SW., also in New Britain and Bougainville 

I.) and the Solomon Is. (Guadalcanal and San Cris- 

tobal Is.). 

Ecol. (Solitary) plant, in shade of dense (some- 

times somewhat disturbed) rain-forest, often on hill- 

sides, on clay, chalk or porous nickel-rich soil, some- 

times ultra-basic soil, at various altitudes between 15 

and 2250 m. Fi. May—Feb. 

Notes. Fresh plant red, purple or pinkish to 

coral-pink, flowers red or bright pink, fruits red or 

pinkish. 

GIESEN distinguished between S. tenella and S. 

erubescens by the presence or absence of hairs at the 

apex of the perianth segments. But he thought it pos- 

sible that their absence on the type specimen of S. 

erubescens was due to the fact that it possessed only 

very old flowers. In other specimens I found young 

flowers with, and old flowers without hairs, on the 

same plant. Therefore I decided that only one species 

is concerned. 

In the absence of male flowers several specimens 

are suggestive of S. picta from South America. For 

the time being, we regard these as S. tenella with fe- 

male flowers only; in the Identification List such spe- 

cimens are marked with (f). 

3. Sciaphila quadribullifera J.J. SmMitH, Nova Guinea 

14 (1927) 324, pl. 35: 1; GreseEN, Pfl. R. Heft 104 

(938) 56s fh. liscale 

Branched, erect at the base, somewhat flexuous 

herb, 6—15 mm high, glabrous all over. Roots fili- 

form, c. 0.2—0.3 (—0.4 in liquid) mm in CS, with 

many long (c. 0.4 mm) hairs, sometimes branched. 

Stem c. 0.4—0.8 mm in CS, internodes c. 3—23 mm 

long. Leaves oblong, acute to acuminate, c. 1—3 by 

c. 0.5—0.9 mm, not amplexicaul, appressed. Raceme 

c. 0.5—1.5 cm long, flowers c. 5—28, all around. 

Bracts lanceolate, acute, c. 1—2 by c. 0.3—0.4 mm, 

appressed to the pedicel. Pedicels straight, c. 1.5—3.5 

mm long and c. 0.2—0.3 mm in CS, patent at c. 

30—45°. — o Flowers: perianth segments 4, equal, 

oblong-ovate, acuminate, at apex with a stipitate glo- 

bose knob, c. 0.6—0.8 by c. 0.4—0.5 mm. Stamens 2, 

inserted in front of two opposite perianth segments; 

filaments short; anthers 4-celled, 4-lobed. — 9 

Flowers: perianth as in the male flower, but segments 

acute, 0.6—0.85 by c. 0.35—0.6 mm, apex without a 

stipe and knob. Carpels c. 30—50, c. 0.4—0.6 mm, 

upper half with tubercles; style inserted laterally 

about halfway, when young exceeding the carpel, al- 

most club-shaped, apex with papillae. 

Distr. Malesia: New Guinea (NW. and NE. 

part). 

Ecol. In forest, 300—1000 m. 
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Fig. 3. Sciaphila secundiflora THw. ex BtH. AJ. Female flower at anthesis, x 10, A2. carpel with style, x 

20, A3. fruits, x 5, A4. seed, x 20, A5. young male flower, with stamens closed, x 10, A6. male flower, 

with stamens dehisced, x 10. — S. tenella Bi. B/. Bisexual flower, the stamens recurved and seen at their 

apex, B2. young stamen, seen from inside, B3. the same, from outside, B4. the same, from above, B5. stamen, 

dehisced, from inside, all x 10. — S. arfakiana Brecc. C]. Female flower, x 10, C2. carpel with style, x 

20, C3. male flower with young stamens, x 10, C4. young stamen, from outside, C5. the same, from inside, 

C6. older stamen, dehisced, from inside, all x 20 (A/, 2, 5, 6 VAN ROYEN & SLEUMER 6459, A3, 4 VERSTEEG 

1231, BJ BSIP 1104, B2—5 NGF 29310, C/—6 ScHmuTz 3655). 

4. Sciaphila corniculata BEcc. Malesia 3 (1890) 336, 

pl. 39: 5—13; GiEsEN, Pfl. R. Heft 104 (1938) 56. — 

S. neo-caledonica SCHLTR, Bot. Jahrb. 39 (1906) 19; 

GUILLAUM. Bull. Soc. Bot. Fr. 84 (1937) 256; GIE- 

SEN, Pfl. R. Heft 104 (1938) 54; GurLLaum. Fl. Nouv. 

Caléd. (1948) 22. — S. oligochaete SCHLTR, Bot. 

Jahrb. 49 (1912) 82, f. 3: E—J; GreseEn, Pfl. R. Heft 

104 (1938) 54, f. 12: 8. — S. gatiensis SCHLTR, Bot. 

Jahrb. 49 (1912) 84, f. 2: X-A’; J.J. SmitH, Nova 

Guinea 14 (1927) 325; GigsEN, Pfl. R. Heft 104 

(1938) 56. — S. conferta J.J. SMitH, Nova Guinea 14 

(1927) 324, pl. 35: 2; GresEN, Pfl. R. Heft 104 (1938) 

54. 
Erect, branched herb, 2.5—13 cm high. Roots fili- 

form, 0.15—2 mm in CS, with a few hairs. Stem gla- 

brous, c. 0.3—0.6 mm in CS, internodes c. 3—20 mm 

long. Leaves oblong, acute, c. 0.8—1.5 by c. 0.4—0.7 

mm, not amplexicaul, appressed. Raceme c. 0.5—3.5 
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cm long. Flowers c. 3—9 (—18), all around. Bracts 

oblong to oblong-lanceolate, acute, c. 1—1.5 by c. 

0.3—0.7 mm, appressed to the pedicel. Pedicels 

straight, c. 1—2 (—3) mm long and c. 0.15—0.25 mm 

in CS, patent at (10—) 30—45 (—90)°, flowers not 

hanging. — o Flowers: perianth segments 6, all 

equal, oblong, acute, c. 0.5—0.8 by c. 0.25—0.4mm, 

at the top bearded, patent to reflexed. Stamens 3, c. 

0.25—0.3 mm; filaments short, at the base connate; 

anthers 4-celled, 4-lobed. — 9 Flowers: perianth as 

in the male flower but segments 0.5—1.2 mm long 

and the top glabrous. Carpels c. 25—60, c. 0.2—0.3 

mm long (when young); style inserted laterally, awl- 

shaped, in general 2—3 times as long as the carpel, 

with tubercles over its whole length. 

Distr. Solomons (Kolombangara I.) and Ma- 

lesia: New Guinea (NW. and NE. parts, Waigeo I.) 

and Moluccas (Obi and Aru Is.). 

Ecol. Mixed primary forest and Sapotaceae- 

dominated forest, sometimes on limestone rocks, 

growing on humus or among dead leaves, in shade, 

75—600 m. Fil. Nov.—Feb., June. 

Notes. Fresh plant violet or scarlet. Leaves dark 

wine-red or black, flowers carmine, fruits whitish, 

with wine-red spots. 

WENT Sr came to the erroneous conclusion that S. 

corniculata was conspecific with S. nana, and this 

was copied by Koorpers and Mrs. KOORDERS-SCHU- 

MACHER; they accepted the name S. corniculata al- 

though this is younger than S. nana, and claimed the 

species for Java, where it does not occur. See under 

S. nana. 

5. Sciaphila secundiflora THw. ex Bru. in Hook. J. 

Bot. Kew Misc. 7 (1855) 10; Mig. Fl. Ind. Bat. 3 

(1856) 232; Tuw. En. Pl. Zeyl. (1861) 294; Hook. /. 

Fl. Br. India 6 (1893) 558; in Trimen, Fl. Ceyl. 4 

(1898) 368; Makino, Bot. Mag. Tokyo 14 (1905) 141; 

ALSTON, FI. Ceyl. 6 (Suppl.) (1931) 298; GreseEn, Pfl. 

R. Heft 104 (1938) 60, f. 14: 1-3. — S. major BEcc. 

Malesia 3 (1890) 332, pl. 40: 1—11; RENDLE, J. Bot. 

39 (1901) 178; Rip. Mat. Fl. Mal. Pen. (Monoc.) 2 

(1907) 126; Hemsv.in Hook. Ic. P]. 29 (1907) t. 2850: 

f. 1—6; Ripi. J. Fed. Mal. St. Mus. 6 (1915) 188; 

Merr. En. Born. (1921) 38; Ripi. Fl. Mal. Pen. 4 

(1924) 364; GreseENn, Pfl. R. Heft 104 (1938) 59. — S. 

sumatrana Becc. Malesia 3 (1890) 333, t. 40: 12—20; 

Ripi. J. Fed. Mal. St. Mus. 8 (1917) 119; GIESEN, 

Pfl. R. Heft 104 (1938) 63. — S. papuana Becc. Ma- 

lesia 3 (1890) 335, t. 41: 1-5; J.J. SmitH, Nova Gui- 

nea 14 (1927) 325; GresEN, Pfl. R. Heft 104 (1938) 

60, f. 14: 4-6. — S. macra K. ScuH. & SCHLTR in K. 

Sch. & Laut. Fl. Schutzgeb. Nachtr. (1905) 55, pl. 2, 

non SCHLTR (1912) which is S. multiflora; GIESEN, 

Pfl. R. Heft 104 (1938) 61, f. 14: 8-11. — S. monti- 

cola K. ScH. & SCHLTRin K. Sch. & Laut. Fl. Schutz- 

geb. Nachtr. (1905) 55; J.J. SmirH, Nova Guinea 14 
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(1927) 325; GrEsEN, Pfl. R. Heft 104 (1938) 61. —S. 

versteegiana WENT, Nova Guinea 8 (1909) 165, pl. 

47; J.J. SmitH, Nova Guinea 14 (1927) 325; GrESEN, 

Pfl. R. Heft 104 (1938) 63, f. 14: 12-15. — S. 

pilulifera ScHuLTR, Bot. Jahrb. 49 (1912) 77, f. 1: 

Z—C'; J.J. SmirH, Nova Guinea 14 (1927) 325. — S. 

maboroensis SCHLTR, Bot. Jahrb. 49 (1912) 78, f. 1: 

V—Y; J.J. Smitu, Nova Guinea 14 (1927) 325. — S. 

brachystyla SCHLTR, Bot. Jahrb. 49 (1912) 80, f. 2: 

J—N; GIEsEN, Pfl. R. Heft 104 (1938) 61, f. 14: 7. — 

S. werneri SCHLTR, Bot. Jahrb. 49 (1912) 80, f. 2: 

E—H; Gresen, Pfl. R. Heft 104 (1938) 61. — S. aste- 

rias Rip. J. Fed. Mal. St. Mus. 6 (1915) 188; FI. 

Mal. Pen. 4 (1924) 365; HENpb. J. Mal. Br. R. As. 

Soc. 17 (1939) 82. — S. inornata Petcu, J. Ind. Bot. 

Soc. 3 (1923) 226; AtsTon, Fl. Ceyl. 6 (Suppl.) (1931) 

299; GIESEN, Pfl. R. Heft 104 (1938) 67. — Fig. 3 

Al-6. 

Erect herb, 6—33 cm high, sometimes somewhat 

ascending, mostly branched, but often one of the 

twigs at a ramification broken off. Roots filiform, c. 

0.2—0.3 (—1) mm in CS, with hairs. Stem glabrous, 

c. 0.3—1.5 mm in CS, internodes c. S—5O0 mm long. 

Leaves oblong to ovate, acute, c. 1.5—3 (—4) by c. 

0.5—1.5 (—2) mm, sometimes semi-amplexicaul, ap- 

pressed or patent to 25°. Raceme c. 0.5—19 cm long. 

Flowers c. 3—35, more or less all around. Bracts ob- 

long-lanceolate to lanceolate, acute, scale-like, c. 

1—3 (—4) by c. 0.3—0.7 (—1) mm, appressed to the 

pedicel, or sometimes patent to 10°. Pedicels c. 1—5 

(—6) by c. 0.1—0.3 (—0.5) mm in CS, patent at c. 

(30—) 45—90°, mostly straight, sometimes very 

slightly recurved. — o Flowers: perianth segments 

4, or 6 or 7, rarely 5 or 8, equal, patent, long-triangu- 

lar, acute, c. 1.5—5 by c. 0.2—0.6 (—2.2) mm, some- 

times at about halfway contracted into a long narrow 

point, apex glabrous. Stamens 2—3, c. 0.5—0.6 mm; 

filaments very short (stamens almost sessile); anthers 

4-celled, 4-lobed. — 9 Flowers: perianth segments 

(4—) 5—10, patent, equal, c. 2.8 by c. 0.3—0.7 (—1) 

mm, oblong to lanceolate, often at about halfway 

contracted into an awl-shaped point, apex glabrous. 

Carpels c. 20-80, obovoid, c. 0.35—0.6 (—0.8) mm 

long, the upper half with many tubercles; style club- 

shaped, inserted laterally at the base or about half- 

way, the apex with many hairs and papillae. 

Distr. Ceylon, Hongkong; in Malesia: N. Suma- 

tra (Atjeh), Malaya (all parts), Borneo (Sarawak, Sa- 

bah, W. & E. Kalimantan), New Guinea (N. & SE. 

parts, Japen and Mios Num Is.), New Britain, New 

Ireland, Solomons (San Cristobal). 

Ecol. Plant of (damp rocky) rain-forest, often on 

rocky terrain, sometimes dominated by Pandanus or 

Agathis, on limestone hills but also known from ke- 

rangas forest, 15—1250 m. Fi. July—Feb. 

Notes. Fresh plant white (when young), red, pale 

mauve or purplish; flowers white, mauve red or pur- 
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ple (perianth segments sometimes with dark bor- 

ders), anthers white, fruits red. 

PETCH (1923, see above) regarded S. inornata as 

‘most closely allied to S. secundiflora’ and ‘resemb- 

ling S. sumatrana’ but, knowing about the characters 

he used distinguishing between his species and the 

two others and from his description of S. inornata 

(though I did not see the type), I think it safe to com- 

bine them. 

With regard to several species here combined, 

which were still kept apart by GIESEN, his own key 

even does not work. 

I did not see the type of S. asterias RiDt., but I did 

see RIDLEY 16312 which, according to GIESEN, is al- 

most cotypical with the type. 

6. Sciaphila wariana (SCHLTR) MEERENDONK, comb. 

nov. — Andruris wariana SCHLTR, Bot. Jahrb. 49 

(1912) 71, f. 1: A—E; Gresen, Pfl. R. Heft 104 (1938) 

22, f. 3: 1S—17; Tuyama, Bot. Mag. Tokyo 52 (1938) 

61. 

Erect, branched herb, 8—15 cm high. Roots fili- 

form, c. 0.2—0.4 mm in CS, with long (to 1 mm) 

hairs. Stem glabrous, 0.4—0.7 mm in CS, internodes 

4—15 mm long. Leaves oblong-lanceolate, acute, 

1—1.5 mm by c. 0.2—0.35 mm, not amplexicaul, ap- 

pressed, but the top often patent. Raceme c. 1—2 cm 

long. Flowers c. 10—15, all around. Bracts lanceo- 

late, acute, c. 1—1.5 by c. 0.20—0.25 mm, appressed 

or patent to 10°. Pedicels straight, c. 6—8 mm long 

and c. 0.1—0.15 mm in CS, patent at 45—60°. — o 

Flowers: perianth segments 6, patent, 3 larger ones 

alternating with 3 smaller ones, all oblong and at the 

apex with a stipitate (stipe c. 0.15 mm long) subglo- 

bose knob; the larger ones c. 0.8—0.9 by c. 0.2—0.25 

mm; smaller segments c. 0.7 by c. 0.2 mm. Stamens 

3, c. 0.15—0.20 mm; anthers almost sessile, 4-celled, 

4-lobed, filament mostly clearly exceeding the an- 

ther. — Q Flowers: perianth segments 6, 0.6—0.8 by 

c. 0.2 mm, completely reflexed, all equal in shape 

and size, oblong-lanceolate, the apex with a stipitate 

(stipe c. 0.03—0.05 mm) very minute knob (mostly 

only well visible in buds or young flowers). Carpels 

c. 30—40, c. 0.2 mm long (without style); style insert- 

ed laterally, c. 0.4—0.9 mm long, the apex acute. 

Distr. Malesia: New Guinea (NE. part: Goromia 

at Waria R.; Lordberg at S. Hunstein Mts), 3 collec- 

tions. 

Ecol. In forests, 350—1000 m. 

7. Sciaphila nana BL. Mus. Bot. | (1851) 322, f. 48; 

Bru. in Hook. J. Bot. Kew Misc. 7 (1855) 10; Mia. 

Fl. Ind. Bat. 3 (1856) 232; F. v. M.in Walp. Ann. 5 

(1860) 917; Becc. Malesia 3 (1890) 338; POULSEN, 

Medd. Naturh. Foren. Kbhvn (1906) 1; WENT, Versl. 

Verg. Kon. Ak. Wet., Wis- & Nat. Afd. (1909) 698; 

Back. Handb. Fl. Java 1 (1925) 65; STEEN. Trop. 
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Natuur 23 (1934) 50; Gresen, Pfl. R. Heft 104 (1938) 

18, f. 2: 4-10; Back. & Baku. f. Fl. Java 3 (1968) 7. 

— S. corniculata (non Becc.) WENT, Versl. Verg. 

Kon. Ak. Wet., Wis- & Nat. Afd. (1909) 698; 

Koorp. Exk. Fl. Java 1 (1911) 96; Koorp.-ScHum. 

Syst. Verz. 1, §1 (1912) 6. — Andruris gracillima GiE- 

SEN, Pfl. R. Heft 104 (1938) 18, f. 2: 1-3. — Andru- 

ris nana (BL.) GIESEN, /.c. — Andruris loheri GIESEN, 

hes Ontaset=4: 

Erect, mostly branched herb, c. 5—15 cm high. 

Roots filiform, c. 0.2 mm in CS, with hairs. Stem c. 

0.2—0.8 mm in CS, glabrous, internodes c. 3—18 mm 

long. Leaves not amplexicaul, appressed, oblong to 

lanceolate, acute, c. 1—2 by c. 0.3—0.7 mm. Raceme 

c. 0.S—S cm long. Flowers c. 7—35, all around. 

Bracts oblong-lanceolate to lanceolate, acute, c. 

0.6—1.3 by c. 0.2—0.3 mm, appressed to the pedicel 

or patent to 25° to it, in the latter case mostly perpen- 

dicular to the stem. Pedicels c. 2—7 mm long and c. 

0.1—0.2 mm in CS, patent at c. 30—60 (-—70)°, 

straight, sometimes slightly recurved at the top. — o 

Flowers: perianth segments 6, 3 larger alternating 

with 3 smaller, all oblong and patent to reflexed; the 

larger segments acute, without appendages, c. 0.7—1 

by c. 0.3—0.35 mm; the smaller segments at the apex 

with a stipitate, small, ellipsoid knob, c. 0.5—0.8 by 

c. 0.2—0.3 mm. Stamens 3, c. 0.3 mm; filaments 

often exceeding the 4-celled, 4-lobed anthers. — Q 

Flowers: perianth segments patent, (4—) 5—6, equal, 

oblong, acute, c. 0.5—0.6 by c. 0.2—0.35 mm, apex 

without appendages. Carpels c. 20—40 (—70), c. 

0.3—0.35 mm; style inserted laterally near the top, 

awl-shaped, c. 0.4—0.8 mm long, apex acute. 

Distr. Malesia: Sumatra (Banka), Malaya (Pe- 

rak, Pahang), W. Java, Philippines (Luzon). 

Ecol. Dense forest, sometimes under bamboo, 

250—500 m, once at c. 1150 m. Fi. Aug. 

Vern. Tjengtleng, S. 

Notes. Stem and flowers of fresh plant purple. 

WENT Sr (see above) came to the conclusion that 

West Javanese specimens belonged to S. corniculata 

and hinted at the conspecificity of that species with 

S. nana. 

8. Sciaphila arfakiana Becc. Malesia 3 (1890) 337, t. 

41: 6—14; GresEn, Pfl. R. Heft 104 (1938) 57, f. 13: 

4. — S. crinita Becc. Malesia 3 (1890) 338, pl. 42: 

1—9; ScHLTR, Bot. Jahrb. 49 (1912) 71. — S. anda- 

jensis Becc. Malesia 3 (1890) 339, pl. 42: 10—14; 

WENT, Nova Guinea 8 (1909) 166; J.J. Smitu, ibid. 

14 (1927) 323. — S. clemensae HEms-. Hook. Ic. PI. 

29 (1907) pl. 2850: f. 7-14; MerRr. En. Born. (1921) 

38; En. Philip. 1 (1923) 28; Back. Handb. Fl. Java 

1 (1925) 65; STEEN. Trop. Natuur 23 (1934) 51, f. 9; 

Back. & Baku. f. Fl. Java 3 (1968) 7. — S. australa- 

sica HEMSL. Kew Bull. (1912) 44; Domiy, Bibl. Bot. 

85 (1926) 256. — Andruris crinita (BECC.) SCHLTR, 
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Bot. Jahrb. 49 (1912) 71; Tuyama, Bot. Mag. Tokyo 

52 (1938) 22. — Andruris andajensis (BECC.) 

ScHLTR, Bot. Jahrb. 49 (1912) 71; Tuyama, Bot. 

Mag. Tokyo 52 (1938) 61; GrEsEN, Pfl. R. Heft 104 

(1938) 28. — Andruris celebica SCHLTR, Bot. Jahrb. 

49 (1912) 72, f. 1: F—L; Tuyama, Bot. Mag. Tokyo 

52 (1938) 61. — Andruris tenella SCHLTR, Bot. 

Jahrb. 49 (1912) 74, f. 1: M—Q; Tuyama, Bot. Mag. 

Tokyo 52 (1938) 61. — S. inaequalis SCHLTR, Bot. 

Jahrb. 49 (1912) 77, f. 1: R—U; J.J. Smitu, Nova 

Guinea 14 (1927) 324; GreseNn, Pfl. R. Heft 104 

(1938) 58, f. 13: S—7. — S. atroviolacea SCHLTR, Bot. 

Jahrb. 49 (1912) 79, f. 2: A—D; GrgEsEN, Pfl. R. Heft 

104 (1938) 57, f. 13: 2-3. — S. vitiensis A.C. SMITH, 

Bish. Mus. Bull. 141 (1936) 15, f. 5; Gresen, Pfl. R. 

Heft 104 (1938) 28. — Andruris anisophylla GIESEN, 

Pfl. R. Heft 104 (1938) 23, f. 4: 2-6. — Andruris cle- 

mensae (HEMSL.) GIESEN, Pfl. R. Heft 104 (1938) 23, 

f. 4: 7—9, incl. var. borneensis GIESEN, l.c. 25. — An- 

druris australasica (HEMSL.) GIESEN, Pfl. R. Heft 104 

(1938) 25, f. 4: 10-13. — Andruris elegans GIESEN, 

l.c. 25, f. 5: 1—4; Hosokawa, J. Jap. Bot. 16 (1940) 

540. — Andruris javanica GIESEN, Pfl. R. Heft 104 

(1938) 27, t. 5: 5-9. — Andruris vitiensis (A.C. 

SMITH) GIESEN, /.c. 28; A.C. SmiTH, Sargentia 1 

(1942) 5; Bull. Torrey Bot. Club 70 (1943) 534; Par- 

HAM, Plants Fiji (1964) 257. — S. tuberculata GiE- 

SEN, Pfl. R. Heft 104 (1938) 57, f. 12: 9-12. — S. va- 

lida GtESEN, /.c. 59, f. 13: 8-11. — Andruris pala- 

wensis TUYAMA, Bot. Mag. Tokyo 52 (1938) 63. — 

Andruris buruensis J.J. SMITH, Bull. Jard. Bot. Btzg 

III, 16 (1939) 111. — Fig. 3 C1—6. 

Erect, simple or branched, sometimes a bit flex- 

uous herb, c. (2—) 4—28 cm high. Roots filiform, c. 

0.1—0.4 mm in CS, with hairs. Stem c. 0.3—1 (—1.5) 

mm in CS, glabrous, internodes c. 4—33 mm long. 

Leaves oblong to lanceolate, appressed, not amplexi- 

caul, c. 1—3 by 0.2—1 mm, acute to acuminate. Ra- 

ceme c. 0.5—14 cm long; flowers c. 5—65, all around, 

very rarely all flowers to one side. Bracts oblong-lan- 

ceolate, acute, c. 0.5—2.5 by c. 0.1—0.5 mm, ap- 

pressed to the pedicel (and the top mostly patent) or 

patent from the pedicel to 40° (and in that case most- 

ly perpendicular to the stem). Pedicels c. 2-21 mm 

long and c. 0.1—0.3 (—0.4) mm in CS, patent at 

20—90° (mostly 30—45°), straight or the apical part 

recurved. — oO Flowers: perianth segments 6, 3 lar- 

ger ones alternating with 3 smaller ones, all oblong- 

ovate, the apex with a stipitate globose to ellipsoid 

knob; larger segments c. 0.7—1.7 by c. 0.3—0.5 mm, 

smaller segments c. 0.6—1.4 by c. 0.35—0.5 mm. Sta- 

mens 3, c. 0.3—0.5 mm; filaments clearly exceeding 

the 4-celled, 4-lobed anthers (but the acute apex of 

the filament often broken off). — 9 Flowers: peri- 

anth segments 6, more or less equal, oblong to trian- 

gular, acute, c. 0.5—1 by c. 0.25—0.50 (—0.65) mm, 

apex without appendages, but often thickened. Car- 
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pels c. (10—) 20—40 (—70), c. 0.2—0.5 mm long; style 

awl-shaped, acute, inserted laterally, c. 0.6—1.8 mm 

long, amply exceeding the carpel. 

Distr. Micronesia (Palau), W. Polynesia (Fiji 

Is.: Viti Levu, Vanua Levu, Vanua Mblalavu), Solo- 

mons (Bougainville); in Malesia: New Guinea (all 

parts except the SW.; also in New Britain and Manus 

Is.), Philippines (Mindanao), Moluccas (Ceram, 

Ambon), Celebes (N. Peninsula and Central part), 

Lesser Sunda Is. (Flores), West Java, Borneo (Sa- 

bah, W., S. & E. Kalimantan), Malaya (Kelantan, 

Pahang), and Central W. Sumatra. 

Ecol. Rain-forest (low montane or montane), 

often on a hill, cliff, ridge, crest or in a river valley, 

on sandstone and other bedrock, in shade of trees or 

fern clumps; on humus, one time on a termite hill. 

Sometimes associated with Corsia, Burmannia or 

Epirixanthes; 100—2130 m. Fl. Jan.—Dec. 

Notes. Fresh plant pink, pale mauve, red or pur- 

ple; flowers light brown, red or purple with white or 

yellowish anthers, fruit reddish blue, red-purple or 

pale pink (later orange-brown). The plant flowers 

and then dies; scarce. 

In BUWALDA 6161 (from Ambon) and vAN ROYEN 

& SLEUMER 6268 (New Guinea: Mt Cycloop) the style 

does not clearly exceed the carpel. 

9. Sciaphila densiflora SCHLTR, Bot. Jahrb. 49 (1912) 

87, f. 3: U—X; Gresen, Pfl. R. Heft 104 (1938) 46, f. 

9: 1-2. — S. reflexa SCHLTR, Bot. Jahrb. 49 (1912) 

87; GrESEN, Pfl. R. Heft 104 (1938) 48, f. 9: 9-10. — 

S. longipes ScHiTR, Bot. Jahrb. 49 (1912) 88; J.J. 

SmitH, Nova Guinea 14 (1927) 326, pl. 36: 3; GIESEN, 

Pfl. R. Heft 104 (1938) 46, f. 9: 3. — S. trichopoda 

SCHLTR, Bot. Jahrb. 49 (1912) 89, f. 3: P—T; GIESEN, 

Pfl. R. Heft 104 (1938) 48, f. 9: 7-8. — S. flexuosa 

GIESEN, Pfl. R. Heft 104 (1938) 45, f. 8: 15-17. — 

S. nutans GIESEN, l.c. 46, f. 9: 4-6. — Fig. 4. 

Erect herb, seldom branched and if so, then at the 

base, c. 6—43 cm high. Roots filiform, c. 0.15—0.30 

mm in CS, sometimes branched, with hairs. Stem c. 

0.5—1.2 mm in CS, glabrous, internodes c. 3—55 mm 

long. Leaves oblong-ovate to ovate, acute, c. 1.5—5 

by c. 0.6—2.5 mm, mostly semi-amplexicaul, ap- 

pressed. Racemes 1—21.5 cm long, with c. 7—120 

flowers, from very dense (100 flowers on 12 cm) to 

rather lax (35 flowers on 14 cm). Flowers all around, 

sometimes with a tendency towards one side. Bracts 

lanceolate, acute, c. 1—2 (—3.5) by c. 0.4—1 (—1.5) 

mm, mostly appressed to the pedicel, the top often a 

little (10—20°) patent. Pedicels 3—25 mm long and 

0.1—0.2 mm in CS, (45—) 60—90° patent, recurved, 

straight for a smaller or larger part of the length, 

sometimes a bit sinuous, the flowers always hanging 

down. — © Flowers: perianth segments 6, 3 larger 

ones alternating with 3 smaller ones, all completely 

reflexed and at the top long-bearded; larger segments 
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Fig. 4. Sciaphila densiflora SCHLTR. D1. Habit, x 1, 

D2. male flower, x 10, D3. mature stamen, from 

outside, x 10, D4. the same, from inside, x 10 (D1 

Brass 28255, D2—4 BW 8553). 

long-triangular, (0.6—) 1.3—2 by (0.2—)0.3—0.5 mm, 

the top abruptly contracting into a long narrow point 

(c. 1/3 of the length); smaller segments long-triangu- 

lar, acute, (0.5—) 0.8—1.5 by c. 0.2—0.4 mm wide. 

Stamens 6, c. 0.2 mm; filaments short; anthers 

3-lobed. — 9 Flowers: perianth like in the male 

flower, but the larger segments c. 1—2.5 by c. 

0.3—0.7 mm and the smaller segments 0.7—1.5 by c. 

0.4—0.6 mm. Carpels c. 15—40, 0.3—0.55 mm; style 

club-shaped, inserted laterally at the base or about 

halfway, exceeding the carpel when young; apex with 

many hairs and papillae. 

Distr. Ceylon; in Malesia: Lesser Sunda Is. (Ti- 

mor, Flores), Borneo (Sarawak, W. & E. Kaliman- 

tan; Natuna Is.), Philippines (Luzon), Moluccas 

(Halmaheira), New Guinea (all parts except the SW. 

part; also in Normanby, Rossel and Sudest Is.) and 

New Caledonia. 

Ecol. Local and uncommon plant in rain-forest, 

often on ridge crests, dry ridges, limestone rocks, 

clay or sandy or poor stony soils, rooting in raw hu- 

mus or deep leaf litter, mostly in shade, 100-1200 m, 

once at c. 1950 m. Fl. Feb.—Nov. 

Vern. New Guinea: ware, Uruaru lang., Purari 

River. 

Notes. Fresh plant coral-pink, purplish or red; 

flowers red with yellow stamens, fruits red. 

In NGF 19532 (K, liquid) the pedicels are almost 

parallel to the stem. 

10. Sciaphila corallophyton K. ScH. & SCHLTR in K. 

Sch. & Laut. Fl. Schutzgeb. Nachtr. (1905) 54, t. 2: 

A: a—d; SCHLTR, Bot. Jahrb. 49 (1912) 76, 89; GrE- 

SEN, Pfl. R. Heft 104 (1938) 45, f. 8: 10-12, incl. var. 

gracilis GIESEN, !|.c.; HANSEN, Dansk Bot. Ark. 25 

(1969) 88. — S. dolichostyla SCHLTR, Bot. Jahrb. 39 

(1906) 19; ScHtnz in Sarasin & Roux, Nova Caledo- 

nica, Bot. 1 (1920) 59; GumLLaum. Bull. Soc. Bot. Fr. 

84 (1937) 256; GiEsEN, Pfl. R. Heft 104 (1938) 45, Ite 

8: 13-14; Gurttaum. Fl. Nouv. Caléd. (1948) D2 

Mém. Mus. Hist. Nat. Paris n.s. Bot. 8 (1959) 189. 

Erect, mostly simple herb, c. 5—23 cm high. Roots 

filiform, c. 0.15—0.25 mm in CS, with a few hairs. 

Stem c. 0.5—1.5 (—2) cm in CS, glabrous, internodes 

c. 4-20 mm long. Leaves oblong-lanceolate, acute, 

c. (1-) 1.5—2.5 by c. 0.5—1.5 mm, not amplexicaul, 

appressed to the pedicels. Raceme c. 0.5—12 cm long, 

with c. 4—32 flowers, generally most of the flowers 

to one side. Bracts lanceolate, acute, c. 1—2 by c. 

0.4—0.8 mm, appressed to the pedicel, but the top 

patent. Pedicels c. 2-5 mm long, c. 0.2—0.4 mm in 

CS, patent at c. 35—45°, recurved but sometimes 

straight for half the length or less. — 0 Flowers: per- 

ianth segments 6, 3 larger ones alternating with 3 

smaller ones, all reflexed and at the top bearded; the 

larger segments oblong-lanceolate, acute, c. 1.1—1.7 

by c. 0.3—0.5 mm; smaller segments oblong, acute, 
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c. 1—-1.4mm by c. 0.3—0.6 mm. Stamens 6; filaments 

short, anthers 2-lobed. — Q Flowers: perianth like 

in the male flower, but the top of the segments gla- 

brous and the larger segments 1.3—1.8 by 0.4—0.6 

mm; smaller segments c. 1.1—1.4 by c. 0.4—0.6 mm. 

Carpels c. 30—50, c. 0.3—0.4 mm; style club-shaped, 

inserted laterally near the base, exceeding the carpel 

when young, at apex with many hairs and papillae. 

Distr. Micronesia: Carolines (Ponape), Melane- 

sia (New Caledonia); in Malesia: New Guinea (NE. 

part). 

Ecol. In forest, on rockwalls, along clay streams, 

400—2100 m. Fi. Jan.—Dec. 

11. Sciaphila winkleri SCHLTR, Bot. Jahrb. 48 (1912) 

88; MerR. En. Born. (1921) 38; GrEsEN, Pfl. R. Heft 

104 (1938) 52, f. 11: S—7. — S. hydrophila SCHLTR, 

Bot. Jahrb. 49 (1912) 85, f. 2: T—W; GigsENn, Pf]. R. 

Heft 104 (1938) 51, f. 11: 1-4. 

Erect, branched herb, c. 3—14 cm high. Roots c. 

0.2—0.3 mm in CS, with a few hairs. Stem c. 0.3—0.5 

mm in CS, glabrous, internodes c. 3—21 mm long. 

Leaves oblong, acute, c. 1—2 (—2.5) by c. 0.5—0.9 

mm, semi-amplexicaul, appressed or patent atc. 10°. 

Raceme c. 0.5—9.5 cm long, with c. 2—40 flowers, 

mostly all flowers to one side. Bracts oblong-lanceo- 

late, acute, sessile, c. 1—1.5 (—2) by c. 0.3—0.5 mm, 

appressed to the pedicel. Pedicels c. 1—2 (—3) mm 

long and c. 0.1 (—0.25, liquid material) mm in CS, c. 

60—90° patent, recurved. — o Flowers: perianth 

segments 6, 3 larger alternating with 3 smaller ones, 

all reflexed and at the top bearded; larger segments 

oblong, acute, c. 0.5—0.8 by c. 0.3 mm; smaller seg- 

ments oblong, acute, c. 0.4—0.6 by c. 0.25 mm. Sta- 

mens 3, c. 0.2—0.3 mm, filaments short and at the 

base connate, anthers 2-lobed. — 9 Flowers: peri- 

anth like in the male flower but larger segments c. 

1—1.2 by c. 0.5—0.6 mm, smaller segments c. 0.7—1 

mm by c. 0.4 mm. Carpels c. 40—80, obovoid, c. 

0.3—0.7 mm; style club-shaped, inserted laterally at 

the base or about halfway, when young mostly just 

exceeding the carpel; apex with many hairs and papil- 

lae. 

Distr. Malesia: Borneo (Sarawak, W., E. & S. 

Kalimantan), New Guinea (NW. and NE. parts). 

Ecol. Rain-forest, rooting between decaying 

leaves or in humus, in deep shade, 80—180 m. 

Note. Fresh plant red. 

12. Sciaphila consimilis BL. Mus. Bot. 1 (1851) 322; 

Bru. in Hook. J. Bot. Kew Misc. 7 (1855) 10; Mia. 

Fl. Ind. Bat. 3 (1856) 232; F. v. M.in Walp. Ann. 5 

(1860) 917; Gresen, Pfl. R. Heft 104 (1938) 51, f. 10: 

7-9. 

Simple, erect but especially at the base a bit flexu- 

ous herb, c. 5.5—22 cm high. Roots c. 0.15—0.5 mm 

in CS, with hairs. Stem c. 0.2—0.5 mm in CS, gla- 
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brous, internodes c. S—18 mm long. Leaves oblong- 

lanceolate, acute, c. 1—3 by c. 0.4—1.3 mm, semi- 

amplexicaul or not, appressed, the top mostly a bit 

patent. Raceme c. 2—14 cm long, flowers c. 15—70, 

all around. Bracts lanceolate, acute, c. 1—2 by c. 

0.2—0.4 mm, sessile, mostly appressed to the pedicel, 

sometimes 10—30° patent. Pedicels c. S—8 mm long 

and c. 0.1 mm in CS, 45—90° patent, recurved or 

often curled. — o Flowers: perianth segments 6, 3 

larger ones alternating with 3 smaller ones, all re- 

flexed and at the top long-bearded; larger segments 

oblong-lanceolate, acute, c. 0.75-0.9 by c. 

0.25—0.45 mm, smaller segments (oblong-)lanceo- 

late, acute, c. 0.5—0.7 by c. 0.2—0.3 mm. Stamens 3, 

c. 0.25—0.3 mm; filaments short and at the base con- 

nate; anthers 3-lobed. — 9 Flowers: perianth like in 

the male flower, but the top glabrous or with very 

few, short hairs and larger segments 0.7—1 by 

0.3—0.45 mm, smaller segments 0.5—0.8 by 0.25—0.3 

mm. Carpels c. 15—30, 0.2—0.25 mm; style club- 

shaped, inserted laterally at the base or about half- 

way, exceeding the carpel when young; apex with 

many hairs and papillae. 

Distr. West Polynesia (Fiji Is.: Vanua Levu); in 

Malesia: Philippines (Luzon, Mindanao). 

Ecol. In forest, amongst thick carpet of leaves. 

Note. Stem curved whilst growing from under 

leaves to get to the light. Stems and fruits of fresh 

plant red. 

13. Sciaphila multiflora GriEsEN, Pfl. R. Heft 104 

(1938) 49, f. 10: 1-2. — S. macra SCHLTR, Bot. 

Jahrb. 49 (1912) 86, f. 3: A—D, non K. ScuH. & 

SCHLTR in K. Sch. & Laut. (1905), which is S. secun- 

diflora. — S. mindanaensis GIESEN, Pfl. R. Heft 104 

(1938) 51, f. 10: 3—6. — S. stemmermannii Foss. & 

SACHET, Pac. Sci. 34 (1980) 15, f. 1-2. 

Erect, sometimes a bit flexuous herb, 6—40 cm 

high, branched (mostly at the base). Roots c. 0.2—0.3 

mm in CS, glabrous, seldom branched, sometimes 

with a few hairs. Stem c. 0.4—1.3 mm in CS, gla- 

brous, or with a few hairs, internodes c. (S—) 12—S0 

mm long. Leaves oblong-ovate to oblong-lanceolate, 

acute, c. 1.5—3 by 0.8—1.2 mm, not amplexicaul, ap- 

pressed. Raceme c. (2—) 7—31 cm long; flowers c. 

8—40, all around or more or less to one side. Bracts 

oblong-lanceolate, acute, c. 1—2 by 0.4—0.8 mm, ses- 

sile, appressed to the pedicel but the top mostly a bit 

patent. Pedicels c. 2—4 mm long and c. 0.1—0.3 mm 

in CS, 45—90° patent, recurved. — o Flowers: peri- 

anth segments 6, 3 larger ones alternating with 3 

smaller ones, all reflexed and at the top bearded; lar- 

ger segments oblong, acuminate, c. 0.8—1.3 by c. 

0.3—0.5 mm, smaller ones oblong, acuminate, c. 

0.6—1.1 by c. 0.3—0.4 mm. Stamens 3, c. 0.4 mm, fi- 

lament short and at the base connate, anthers 

3-lobed. — 9 Flowers: perianth like in the male 
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flower but the apices glabrous or bearded, larger seg- 

ments c. 0.9—1.5 by c. 0.3—0.8 mm, smaller seg- 

ments c. 1.1—1.2 by c. 0.4—0.6 mm. Carpels c. 

10—40, c. 0.2—0.35 mm; style club-shaped, inserted 

laterally at the base or about halfway, exceeding the 

carpel when young; apex with many hairs and papil- 

lae. 

Distr. Micronesia (Carolines: Palau); in Malesia: 

New Guinea (E. part: Waria area; Milne Bay Distr.) 

and Philippines (Mindanao). 

Ecol. Plant of primary forest, sometimes on 

steep slopes; 30—800 m. Fi. May, July. 

Note. Fresh plant reddish purple, with tinged 

pink or purple flowers, anthers yellow; fruits dark- 

purple. 

14. Sciaphila micranthera GikEsEN, Pfl. R. Heft 104 

(1938) 54, f. 12: 1-4. 

Erect herb, c. 7—13 cm high, simple or branched at 

the base. Roots c. 0.15—0.2 mm in CS, with a few 

hairs. Stem c. 0.3—0.7 mm in CS, glabrous, inter- 

nodes c. 5S—10 mm long. Leaves oblong to lanceolate, 

acute, c. 1—3 by c. 0.4 mm, not amplexicaul, ap- 

pressed or 20° patent. Raceme c. 2.5—11 cm long; 

flowers c. 15—90, more or less all around. Bracts lan- 

ceolate, acute to acuminate, c. 1—2 by c. 0.15—0.3 

mm, more or less appressed to the pedicel. Pedicels 

c. (S—) 7-15 mm long and c. 0.15—0.2 mm in CS, 

more or less perpendicular to the rachis, straight to 

slightly recurved, sometimes somewhat sinuous. — 

o Flowers: perianth segments 6, 3 larger ones alter- 

nating with 3 smaller ones, all reflexed and at the 

apex bearded; the larger ones oblong-lanceolate, 

somewhat obtuse, c. 1 by 0.25 mm; the smaller ones 

oblong-lanceolate, obtuse, c. 0.8 by c. 0.2 mm. Sta- 

mens 3, c. 0.25—0.3 mm, almost sessile; filaments 

very short, anthers 4-celled, 4-lobed. — 9 Flowers: 

perianth like in the male flowers; carpels c. 15—25, c. 

0.3—0.35 mm; style inserted laterally about halfway, 

exceeding the carpel, club-shaped, the apex with 

hairs and papillae. 

Distr. Malesia: Borneo (Sarawak and W. Kali- 

mantan: Bt. Kenepai). 

Ecol. Primary forest, growing on thick humus, 

300 m. 

Note. Fresh plant dark-red all over. 

Doubtful 

Sciaphila papillosa Becc. Malesia 3 (1890) 334, pl. 

39: 1—4; GiEsEN, Pfl. R. Heft 104 (1938) 67. 

Based on a specimen of BEccARI from NW. New 

Guinea, Vogelkop Peninsula, Hatam, Mt Arfak in 

vil-1875 (FI?, n.v.). BECCARI has not seen any male 

flowers, so it is not possible to identify this species. 
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CHLORANTHACEAE (B. Verdcourt, Kew) 

Erect or straggling herbs, shrubs or trees, sometimes monoecious or dioecious, 

the herbs sometimes rhizomatous; branches sometimes jointed at the nodes, 

sometimes without vessels (Sarcandra). Leaves simple, decussate or sometimes 

whorled in fours, serrate, crenate or dentate, the teeth often thickened at the 

apex, penninerved, usually petiolate; petioles more or less connected at the base 

at least by a transverse line or connate into a distinct sheath; in Ascarina often 

alternating with leafless internodes which have the petiolar sheath; stipules mi- 

nute to fairly conspicuous, subulate, borne on the petiole bases or sheath, occa- 

sionally pectinate. Flowers much reduced, without perianth, fully unisexual or 

essentially bisexual with the reduced anther-bearing organ adnate to the side of 

the ovary; arranged in spicate, paniculate, or capitate axillary or terminal inflo- 

rescences. — Male flowers bracteate or not, apparently consisting of 1—5 sta- 

mens, or in Hedyosmum consisting of numerous anthers in a cone-like struc- 

ture; if 3 then the whole forming a fused 3-lobed organ sometimes enveloping 

the female flower by its edges, the central anther with 2 or aborted loculi and 

the laterals with single loculi, simply lobed or with connectives slightly to con- 

siderably produced so that the whole organ is 3-fingered; if with only 2 anther 

locelli then these on either side of a thickened filament plus connective. — Fe- 

male flowers naked or enclosed by a cupular bract, the perianth adnate to the 

ovary, often minutely or shortly dentate at the apex and the ovary thus inferior; 

ovary 1-locular; stigma sessile or style short; truncate, 2-lipped, depressed or 

subcapitate (or horseshoe-shaped in one species), rarely linear or clavate. Ovule 

solitary, orthotropous, pendulous, bitegmic and crassinucellate. Drupes fleshy, 

small, ovoid or globose, sometimes more or less 3-sided in Hedyosmum, free or 

united into a mass by the bracts; endocarp hardened and crustaceous. Seeds sub- 

globose, exarillate, with copious fleshy or oily endosperm and minute embryo, 

the cotyledons divaricate or scarcely formed. 

Distribution. Four genera with about 80 species. Since VESTER’s (1940) small-scale map the 

family (Ascarina) has been found in Madagascar. It is mainly tropical but Ascarina extends south 

to North Island of New Zealand (fig. 6) and Chloranthus and Sarcandra extend north to Japan, 

China, Korea and the eastern U.S.S.R. (Ussuri). 

Ascarina occurs in the Pacific and reaches New Guinea and the Philippines with a distinct sec- 

tion Madascarina in NE. Madagascar; Chloranthus and Sarcandra are widely distributed in Male- 

sia, India, Indochina and China. Hedyosmum occurs in the New World from Mexico to Brazil 

and Peru and in the West Indies with one species occurring in the Old World in S. China, W. Su- 

matra, Borneo and Celebes (fig. 8). 

The family is now absent from Africa, W. Asia, Australia, and much of America. 

HumBERT & CAPURON (1955) when describing Ascarinopsis (= Ascarina sect. Madascarina) 

speak of it as part of the most ancient floristic element in Madagascar, a survival from the Creta- 

ceous flora and AUBREVILLE (1976) considers it as an Australo-Papuan element similar to Hibber- 

tia, Dillenia, Evodia, Protium (& America), Macadamia, Elaeocarpus, Weinmannia (& America), 

Bubbia, etc. 

The complete absence of Chloranthaceae from tropical Africa at the present time is paralleled 

in many other groups with trans-Pacific distributions. The discovery of the fossil pollen type Cla- 

vatipollenites there could indicate that something very like Ascarina once occurred in Africa. The 

(123) 
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family might appear to owe its present distribution to a Gondwanaland origin in the Early Creta- 

ceous or even earlier, the absence from Australia and Africa being attributed to climatic vicissi- 

tudes. Clavatipollenites (see later) is known from the Early Cretaceous of the U.S.A. (Maryland), 

England, Israel, Patagonia, South & Central Africa, Brazil, Australia, etc.; and probable Oligo- 

cene-Early Miocene deposits of South Africa (Cape Province) (COETZEE, 1981); and if all these 

refer to Ascarina or some closely allied genus then a different course of distribution is indicated. 

It seems the family may have been well distributed and common in the past but it is equally ap- 

parent that migrations involving any kind of stringent climatic deterioration are not feasible. 

Ascarina lucida for example was formerly (10,000—5,000 BP) abundant in New Zealand but is 

now much reduced due to increase of frost and drought (MCGLONE & Moar, 1977). 

References: AUBREVILLE, Adansonia IIT, 15 (1976) 302; Cortzer, S. Afr. J. Sc. 77 (1981) 341; 

CoETZEE & MULLER, Ann. Mo. Bot. Gard. 71 (1984) 1092, f. 11; HumMBERT & CAPURON, C. R. 

Ac. Sc. Paris 240 (1955) 28, fig.; MCGLONE & Moar, New Zeal. J. Bot. 15 (1977) 485—489; 

VESTER, Bot. Arch. 41 (1940) 349, f. 144. 

Fossils. As far as I am aware no undoubted fossils of parts of the plants other than pollen 

are known, but leaves with chloranthoid characters have been found in the Lower Cretaceous Po- 

tomac Group (UPCHURCH, 1984). Several Lower Cretaceous pollen types have been referred to 

the family, but can hardly refer to the recent genera. Pollen of recent genera is also known from 

various strata. These are dealt with elsewhere (see p. 126 and 143). 

Reference: UpcHurcH, Amer. J. Bot. 71 (1984) 192—202. 

Ecology. The species are all moist evergreen forest species, many ascending into submontane 

forests. They occur from 0 to 3300 m in Malesia. 

Dispersal. The white-fruited Chloranthus erectus (= officinalis) is dispersed by birds according 

to Rip ey (Disp. 1930: 410) and the red-fruited Sarcandra glabra must also be. 

Pollination. VAN DER HAMMEN & GONZALEZ (1960) have shown that Hedyosmum is wind- 

pollinated and has a high pollen production, but it has usually been assumed that the forest- 

dwelling Chloranthus and Sarcandra are insect-pollinated but I have traced no recorded observa- 

tions. Some collectors mention scent. 

Reference: VAN DER HAMMEN & GONZALEZ, Leidse Geol. Meded. 25 (1960) 261—315. 

Floral morphology. PAyeras long ago as 1857 investigated the floral morphology of Ch/o- 

ranthus spicatus and found that during the early stages of development the median lobe of the 

anther-bearing organ appears first, soon followed by the two laterals which are distinct in origin 

but immediately join up to form the 3-lobed organ and later still the ovary arises as a half-moon- 

shaped outgrowth with the curved side towards the bract. ARMOUR (1906) investigated the mor- 

phology of the flower. The minute scale at the base of the anther-bearing organ on the ovary in 

some species has been looked on as a perianth but it is not vascularised and probably simply an 

outgrowth. The anther-bearing organ in ‘C. chinensis’ (probably C. erectus = officinalis) has 

been described as bearing four anther-lobes each composed of two pollen-sacs, usually regarded 

as corresponding to three stamens, of which the median one has two anther-lobes and the lateral 

ones reduced to one and the traces are consistent with this, but development gives no evidence 

of reduction of the lateral stamens, nor whether the flowers are to be regarded as reduced or the 

reverse. In Sarcandra glabra the anther-bearing organ is usually described as a single stamen, the 

position of the two anther-lobes resembling that of a normal Angiosperm stamen but the presence 

of two traces suggests a derivation from an organ similar to that of Ch/loranthus by total reduction 

of the median anther-lobes and reduction in width. 

These curious structures have been looked on as separate male and female flowers joined and 

simulating a bisexual flower, e.g. by HooKER /., but most authors (e.g. ARMOUR) have considered 

the flowers to be bisexual and Swamy & BaILeEy’s (1950, 1953) studies of the vascularisation of 

the structure support this. They could, however, be considered as very reduced inflorescences de- 

rived from mixed cymules of male and female flowers such as occur in Ascarina, but there is no 

evidence from vascularisation to support this. 
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In Sarcandra the bract has a single trace; the carpel a double or single median strand and ventral 

strands close or separated; staminal trace double and joining median traces or single and free to 

below the bract or one free and one joined. 

ENpDRESS (1971) investigated the female flowers of Hedyosmum mexicanum and the following 

is taken from his own summary. The flowers are free and not partly fused with each other nor 

with the inflorescence axis. The perianth region extends not only to the free 3-lobed perianth-tube 

and three double wings on the flower ridges, but also to the periphery of the whole flower below 

the style. The 3-lobed perianth is initiated as the first floral organ, contrary to the occasional small 

protrusions below the stamen attachment in Chloranthus. The fruit is a kind of drupe, the wings 

of the flowers forming the outer subfleshy part and the periphery of the flower body the inner 

hard part. The ovary wall tissue degenerates around the growing and ripening seed, the fruit wall 

thus consisting mainly or completely of perianth tissue. The gynoecium lacks distinct signs of 

pseudomonomery and seems to be truly monocarpellate. It is distinctly ascidiform at least up to 

the style-base with an oblique or transverse ventral slit, the stylar canal and with ventral median 

placentation appearing markedly laminar at anthesis. Except for the 3 bundles of the atropous 

bitegmic and crassinucellate ovule there are no independent ovary bundles. 

Leroy (1981, 1983a, 1983b) considers the male structures, formerly universally interpreted as 

inflorescences of bractless flowers much reduced to single stamens, to be strobiloid male flowers, 

each bearing several hundred spirally arranged stamens and closely resembling a gymnospermous 

cone-like male flower. This reinterpretation considered in conjunction with monosulcate pollen 

similar to pollen known from the Lower Cretaceous and adaptation to wind pollination suggests 

that the male Hedyosmum flower is one of the most primitive Angiosperm flowers still existing. 

Male Ascarina flowers with either 3—5 stamens or 1—3 stamens and Hedyosmum male flowers 

with very numerous stamens are homologous and it is suggested easily derived from a common 

ancestor. 

References: ARMouR, New Phytol. 5 (1906) 49—55, pl. 3—4; ENprREss, Bot. Jahrb. 91 (1971) 

39—60; LeRoy, XIII Int. Bot. Congr. Abstr. (1981) 136; Taxon 32 (1983) 169—175; C. R. Ac. Sc. 

Paris 296 (1983) 747—752; PAYER, Traité d’organogénie comparée de la fleur, Paris 1 (1857) 422; 

Swamy, J. Arn. Arb. 34 (1953) 385—399; Swamy & Bamey, J. Arn. Arb. 31 (1950) 121—1235. 

Anatomy. This has been very thoroughly investigated by Swamy (1953) and SwaMy & BAILEY 

(1950). An outstanding feature is the lack of vessels in the xylem in Sarcandra. The other genera 

have vessels but they are relatively unspecialised, Ch/oranthus being the least advanced. In Sar- 

candra tracheary elements in the secondary xylem are arranged in + undisturbed radial seriations 

as seen in transverse section; tracheids in the region of the first year’s growth measure nearly 1.9 

mm and have very extensive overlapping ends similar to other vesselless dicotyledons indicating 

a cambium of very primitive type, and unusually long fusiform initials. The wood in Hedyosmum 

is of a very unspecialised type; parenchyma paratracheal as incomplete sheaths around the vessels; 

rays sometimes up to | mm wide, multiseriate rays composed of almost entirely upright cells; 

fibres with simple pits and occasionally septate wall rather thin; in Ascarina the parenchyma is 

apotracheal and the multiseriate rays of square to procumbent cells. Ascarina and Hedyosmum 

have nodes typically of the unilacunar type with 2 vascular strands in the leaf of Ascarina and 

5 in Hedyosmum, the lateral pairs larger; Chloranthus and Sarcandra have modified unilacunar 

nodes with 5 vascular strands in the petiole, 2 much larger and extending most of the length of 

the midrib, the intermediate small trace disappearing about half-way but formed by the fusion 

of 2 minor branches of the larger traces at nodal level; the two small lateral strands come from 

a different gap. In Hedyosmum the stipular sheath formed from the connate petiole bases consists 

of collenchymatous tissue and supports the stem during intercalary growth. Lateral branches are 

initiated in the leaf-axils but are attached to the parent axis above the node at maturity; cork 

formed on the inner surface of the sheath brings it into intimate contact with the stem. There is 

a pulvinus on the stem at the upper margin of the sheath. In H. arborescens and related species 

the nodal sheath develops by pushing beyond the apical growing point and surrounding it, tightly 
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closed above the bud and affording it protection. In Sarcandra and Chloranthus the stomata have 

1—2 subsidiary cells oriented parallel to the guard cells whilst in Ascarina and Hedyosmum there 

is a rosette of 4—6 ordinary epidermal cells. 

BARANOVA (1983) reported that the laterocytic type of stomatal apparatus occurs in Chloran- 

thus, Sarcandra and sometimes Hedyosmum along with other types. This type is known from a 

very heterogeneous mixture of families. 

MELVILLE (1962) stated the 2 leaf traces in Ascarina can unite at various levels in the petiole or 

lamina and form a single vein, but in Chloranthus and Sarcandra each of the initial pair of traces 

forks, resulting in bundles, the middle pair reuniting to give a final triple trace. In Hedyosmum 

a trace of 5 bundles results from the bifurcation of the two outer bundles of such a triple trace. 

He points out these types are also to be found in both the Pteridosperms and Cordaitales. 

Mucilage canals are present in the petiole, larger veins and also in the margins of the pith in 

Hedyosmum, in some species also containing sphaerocrystalline masses. Small clustered crystals 

are recorded in the inner part of the cortex. Stone cells are scattered in the cortex of younger stems 

of Sarcandra with larger groups in the pith; in older pith these cells form conspicuous transverse 

diaphragms alternating with plates of parenchymatic cells, but these diaphragms are absent from 

Chloranthus. Ethereal oil cells occur in the mesophyll of the leaf. 

References: BARANOVA, Brittonia 35 (1983) 93—102; MELVILLE, Kew Bull. 16 (1962) 39—40; 

Swamy, J. Arn. Arb. 34 (1953) 385-399; Swamy & BatLEy, J. Arn. Arb. 31 (1950) 121—1235. 

Palynology. WArKER (1976) summarised the palynology of this very eurypalynous family as 

follows: “pollen grains anasulcate, inaperturate, with ‘colpoid complexes’ or colpoid streaks, 

polycolpoidate or polycolpate, heteropolar, apolar or isopolar; boat-shaped-elliptic, globose- 

oblate or globose, tectate or semi-tectate; more or less psilate, fossulate, scabrate, rugulate or re- 

ticulate; monads; medium-sized to small”. He noted that polycolpate grains derived from mono- 

sulcate ones occur only in this family and in Aristolochiaceae, stating that the polycolpate/poly- 

porate pollen found in the two families must be considered unique in its clear monosulcate deriva- 

tion. KUPRIANOVA (1981) has given much data on the pollen of several species. Grains of Chloran- 

thaceae are remarkably similar to those of the oldest known fossil Angiosperm pollen: Clavatipol- 

lenites COUPER at first known only from the Lower Cretaceous of England, Israel (N. Negev), 

Maryland (U.S.A.), and Patagonia. KUPRIANOVA (1967) was the first to claim that Clavatipolle- 

nites and Ascarina are congeneric; COUPER (1960) had earlier noted the strong similarity, and it 

is clear that there is at least close relationship. A very strong case has been made for the conspeci- 

ficity of Clavatipollenites evittii (California, Maestrichtian) and Ascarina lucida. MULLER (1981) 

summarised the fossil pollen records of the Clavatipollenites-Ascarina complex. In New Zealand 

there are records from the Maestrichtian to the present day, bridging the gap between Cretaceous 

and recent. A virtually continuous record from the Albian to the Eocene has recently been dis- 

covered in Australia where elimination from the continent may have been due to increasing aridi- 

ty. A record has also been published from the 90° ridge in the Indian Ocean from Oligocene de- 

posits. In Europe there are records from the Aptian, Albian and Cenomanian with probably ex- 

tension to the Barremian. LAING (in Ferguson & Muller, 1970) gave a Barremian record from 

England. Apart from the eastern U.S.A. record there have been finds from California and Chile 

(Maestrichtian), Bahamas (Cenomanian), Falkland Plateau (Palaeocene), Central Africa (Al- 

bian, Aptian and possibly Barremian), South Africa (probably Oligocene to early Miocene), and 

Brazil (and once again possibly eliminated from the latter three by climatic deteriorations). DOYLE 

(1977) commented on the various types of Clavatipollenites pollen and compared the finely 

clavate-retipilate forms from the Lower Cretaceous with Ascarina, the coarser clavate irregularly 

aperturate ones with Hedyosmum and the reticulate nearly inaperturate type with Sarcandra. 

Considered in conjunction with the distribution of the recent species, a purely Gondwanaland dis- 

tribution does not cover all the main facts of fossil distribution and either some of the latter are 

misidentified or a Pangaea type theory now largely discarded by most workers must be resorted 

to. The family must have been widespread and common in the Lower Cretaceous, only a few spe- 

cies lingering on to the present day. 
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References: COETZEE, S. Afr. J. Sc. 77 (1981) 341; CoETzEE & MULLER, Ann. Mo. Bot. Gard. 

71 (1984) 1092, f. 11; Couper, New Zeal. Geol. Surv. Palaeont. Bull. 32 (1960) 1—87; Doyte, 

Bull. Cent. Rech. Explor. Prod. Elf-Aquitaine (1977) 451—473; KupriANova, Pollen et Spores 

9 (1967) 95—100; Bot. Zhurn. USSR 26 (1981) 3—15; LainG in Ferguson & Muller, Linn. Soc. 

Symp. Ser. | (1976) 15—25; MuLLER, Bot. Rev. 47 (1981) 9—12; WaLKER in Beck, Origin & Early 

Evolution of Angiosperms (1976) 269. 

Chromosomes. EHRENDORFER ef a/. (1968) compiled lists of numbers for primitive families 

and gave Hedyosmum arborescens n = 8; Sarcandra glabra 2n = 30; Ascarina rubricaulis 2n = 

28; Chloranthus serratus n = 14 & 2n = 30; C. spicatus 2n = 30; C. japonicus 2n = 30; C. fortu- 

nei 2n = 60. He stated that from these data it can be seen that there are still true diploids in the 

family: x = 8, further secondary polyploid base numbers x2 = 14 and 15 and continuing infragen- 

eric polyploidy (4 x,). EHRENDORFER stated (in Beck, 1976) that “Chloranthaceae demonstrate 

progressive elimination of diploids (n = 8), major representation on the 4 x level (n = 14 and 

15, the latter from 7 + 8?) and occasional origin of 8 x (n = 30)”, corresponding in part with 

the Piperales. 

References: EHRENDORFER ef al. Taxon 17 (1968) 337—468; in Beck, Origin & Early Evolution 

of Angiosperms (1976) 228—229. 

Phytochemistry. Even to the collector the aromatic smell suggests relationship with the Pi- 

peraceae. In 1964 HEGNAUER complained that the chemistry of this family had scarcely been 

touched. BATE-SMITH (1962) found in the hydrolysed leaf-extract of Chloranthus erectus (= offi- 

cinalis) none of the otherwise very widespread phenols save for B-coumaric acid and in this respect 

it resembles many Piperaceae. The ethereal oils which undoubtedly exist have so far not been 

chemically investigated. 

KuBITZKI & REZNIK (1966) in their investigation of flavonoids as systematic characters investi- 

gated 4 species of Chloranthus, 7 of Hedyosmum and 5 of Ascarina and found them to contain 

traces to massive amounts of the two derivatives of flavanole, quercetin and kampferol, the for- 

mer dominating. SHio & HiGucuHi (1981) have demonstrated the presence of a gymnosperm type 

of lignin, guaiacyl lignin in Sarcandra glabra and Chloranthus spicatus. 

References: BATE-SMITH, J. Linn. Soc. Bot. 58 (1962) 95—173; HEGNAUER, Chemotaxonomie 

der Pflanzen 3 (1964) 428; KusitzK1& REZNIK, Beitr. Biol. Pfl. 42 (1966) 445—470; SHio & HiGu- 

CHI, Wood Res. Kyoto Univ. 67 (1981) 43—46 [from For. Prod. Abstr. 5 (1982) no 2121]. 

Taxonomy. Early placings of Chloranthus were various and mostly wide off the mark. LIND- 

LEY, who first recognised the family (1821) placed them in Piperales and his clear view has been 

supported by many authors (BENTHAM & HooKER, 1880, 1883; ENGLER, 1894; ARMouR, 1906; 

Swamy, 1953; Howarp, 1970; BEHNKE, 1975; BURGER, 1977) with arguments from various dis- 

ciplines (morphology, anatomy, phytochemistry, pollen). After digesting a wholesale literature 

on the subject (1985), I believe this comes at least close to the correct affinity. The most probable 

conclusion from the floral structure appears to be that Ch/oranthaceae is a group of Piperales pre- 

senting in some points, especially in the structure of the ovary, primitive characters in common 

with the majority of the Archichlamydeae, while in other aspects modifications of the flowers are 

shown. A.C. SmirH (1972) found them more primitive than other elements of the Laurales and 

repeated (1981) that Ch/loranthaceae is best assigned to its own order, Chloranthales, validated 

by Leroy (1983). HuTCHINSON (1973) and CronauisT (1981) retain the family in Piperales, but 

this then remains a matter of choice. 

It is certainly clear that the small, insignificant family Ch/oranthaceae is one of great impor- 

tance in the study of primitive flowering plants whose ancestry points to high age, probably even 

to the Early Cretaceous, judging from the affinity of the pollen to Clavatipollenites. Unusual ge- 

neric ranges also point towards early time, viz. one species of otherwise neotropical Hedyosmum 

in Indo-Malesia and one species of Ascarina in Madagascar even representing a separate section. 

References: ARMouR, New Phytol. 5 (1906) 49—55, pl. 3 & 4; BeHNKE, Ann. Mo. Bot. Gard. 

62 (1975) 647-663; BENTHAM & Hooker /., Gen. Pl. 3 (1880) 133—135, (1883) 1220-1221; Bur- 
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GER, Bot. Rev. 43 (1977) 345—393; Cronaqulist, Integr. Syst. Class. (1981) 83—85; ENGLER, Nat. 

Pfl. Fam. 3, 1 (1894) 12—14; Howarp, Bot. J. Linn. Soc. 63, Suppl. 1 (1970) 195—214; HutcHin- 

SON, Fam. FI. Pl. ed. 3 (1973) 513—519; LeRoy, Taxon 32 (1983) 169—175; LinDLEy, J. Collect. 

Bot. (1821) sub t. 17; A.C. Smiru, J. Ind. Bot. Soc. Jubilee Vol. SOA (1972) 215—226; FI. Vit. 

Nova 2 (1981) 97; Swamy, J. Arn. Arb. 34 (1953) 375—408; VERDcouRT, Kew Bull. 40 (1985) 

218—224. 

Generic delimitation. This is very decisive. The genera with fully unisexual flowers or 

dioecious inflorescences with marked protrandry, Ascarina (including Ascarinopsis) and Hedyos- 

mum are Clearly distinct from Chloranthus and Sarcandra in which the male floral parts are adna- 

te to the ovary. In Ascarina both male and female flowers can be bracteate, but the male flower 

has only 1—5 anthers, whereas in Hedyosmum the male flowers have numerous anthers arranged 

in a cone with basal involucre and the female flowers are enclosed in highly developed cupular 

bracts. Morphologically Chloranthus and Sarcandra are more closely inter-related than the other 

two. Sarcandra is well characterised by its single stamen with anther cells on a club-shaped organ 

and particularly by its vessel-less xylem; Ch/oranthus can occasionally have a single stamen but 

then it is of a different structure, e.g. as in C. multistachys PEt. HUTCHINSON and others main- 

tained Tricercandra A. Gray distinct from Chloranthus on account of the fused male floral parts 

being produced into long narrow lobes (‘connectives’) but there are intermediates between this 

and the simple 3-lobed state found in typical Ch/oranthus which has been even more emphasised 

by new discoveries in China; it is not even possible to maintain it as a section. Ascarinopsis can 

on the other hand be kept as a section of Ascarina there being some distinctive characters such 

as 2—5 stamens and the curious disposition of two leafless nodes between the leafy ones. 

Uses. The Chinese grow Chloranthus spicatus in pots for its fragrant aromatic leaves and it 

was formerly grown ona large scale in Java in one montane locality and used for imparting a scent 

to native tea and is apparently still used on a small scale for this purpose. BURKILL (1935) reported 

that leaves and flowers are left in contact with the tea whilst it is drying; they are later discarded 

or left to add bulk to the tea. Its use has been claimed to be deleterious. Among medicinal uses 

are as a poultice on carbuncles and boils, as a diaphoretic and excitant, as a cure for malaria but 

said to be poisonous in overdose, for back-ache and as a tea-like drink for treating coughs. Chlo- 

ranthus erectus (= officinalis) is also used medicinally and as a tea, both the leaves and the roots 

being used. HEYNE (1927) gives extensive medicinal uses for the latter. It has a sudorific effect 

and is used in cases of fever and as a restorative during some phases of venereal disease; also as 

a stimulant and mixed with Cinnamomum bark as an antispasmodic during parturition. 

DoseEDLA reported (GILLI, 1979) that formerly the leaves of Chloranthus erectus (= officinalis) 

were eaten together with pork as an offering in House Tambaran in the Hagen area of New 

Guinea. Areas where the plant grew were avoided; today the whole plant which stains the hands 

green on touching is taboo. VELDKAMpP (in sched.) reported that in S. Borneo the branches are 

boiled and the slightly peppery tasting concoction drunk by women to prevent conception. 

Sarcandra glabra has also been used to scent tea or add bulk and used in Indonesia for the same 

purposes as Chloranthus erectus. In the Philippines an infusion is said to be useful in treating 

headaches, asthma and ‘internal pains’. It is also used in Chinese medicine for bone fractures, 

contusions and in the form of a leaf-decoction as an astringent treatment for vomiting. FRAKE 

reported (PNH 37989 & 38204) that on Mindanao the leaves are pounded and applied to ulcers 

and Cuat(S 35411) that the warm leaves are used for sprains. HEYNE also mentions that when 

tea-planting started in Java the cultivation of Chloranthus was forbidden by the Dutch. 

References: BURKILL, Dict. Econ. Prod. Mal. Pen. 1 (1935) 535; Git, Ann. Naturh. Mus. 

Wien 84 (1979) 426; HEYNE, Nutt. Pl. Ned. Ind. (1927) 533—534; Perry & METZGER, Medic. Pl. 

E. & SE. Asia (1980) 78-79. 

Note. The drawings on the four plates were made by Mrs. MAUREEN CHURCH, at Kew. 
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KEY TO THE GENERA 

1. Flowers essentially bisexual, the male part adnate to the ovary. 

2. Anther-loculi 4 (in Mal.) on a 3-lobed organ interpreted as 3 fused stamens with central 2-locular 

anther and a |-locular anther on each side. Leaves of widespread species usually finely serrate. Fruit white, 

greenish or yellowish, rarely tinged violet or pinkish, the tip sometimes dark violet-purple 

1. Chloranthus 

2. Anther-loculi 2 on a narrowly clavate organ, i.e. apparently one stamen with a 2-locular anther. Leaves 

Usvallvaveny.coansely, serrate me nult ned smarelya blacker aati biciae ciel tias aie ieineiine ar 2. Sarcandra 

1. Flowers truly unisexual or apparently so (in Mal.). 

3. Male flowers bracteate with 1—2 (—5) stamens; female flowers naked. Shrubs or trees 2.5—24 m tall 

3. Ascarina 

3. Male flowers with involucre and numerous stamens in a cone-like structure; female flowers in rounded 

Ovate bracts) with long caudatevapicess Herbs or subshmubs ss .e420ee see ose eee a 4. Hedyosmum 

1. CHLORANTHUS 

SwARtTz, Phil. Trans. R. Soc. 77 (1787) 359; SoLtMs-LauB. in DC. Prod. 16, 1 

(1869) 473; BENTH. in B. & H. Gen. Pl. 3 (1880) 134; Armour, New Phytol. 5 

(1906) 49, pl. 3 & 4, p.p.; Swamy, J. Arn. Arb. 34 (1953) 375; MAEKAwa, J. 

Jap. Bot. 45 (1970) 289, f. 1—5; FANG Wu-Kuo, Acta Phytotax. Sin. 18 (1980) 

220. — Nigrina THUNB. Nov. Gen. (1783) 58; Fl. Jap. (1784) 65; Nova Acta Soc. 

Sc. Upsal. 7 (1815) 142, t. 5. — Stropha Noronna, Verh. Bat. Gen. K. W. ed. 

15 (1791) Art. IV.4 & ed. 2 (1827) 66, nomen; cf. STEEN. in Essays in Biohistory 

etc., Regn. Veget. 71 (1970) 376. — Cryphaea Bucu.-Ham. Edinb. J. Sc. 2 

(1825) 11, non Mone in Weber (1814), nec BRIDEL (1822). — Fig. 1-3. 

Shrubs or perennial erect or straggling herbs, glabrous and aromatic; stems 

jointed at the nodes. Leaves decussate, or sometimes subverticillate in whorls 

of 4, serrate; petiole bases connected by a transverse line or shortly connate; 

stipules mostly small. Spikes terminal, slender, sometimes branched, sometimes 

leafy at the base, the flowers each in the axil of persistent mostly subopposite 

bracts along the spicate opposite side branches. Flowers essentially bisexual, the 

male part usually a 3-lobed organ adnate to the ovary and sometimes enveloping 

it forming a fleshy mass, the lobes (‘connectives’) short and broad or longer or 

distinctly narrow and elongate, in some species almost or quite free, or in one 

species not noticeably lobed and reduced to + nothing but 1—3 anthers; anthers 

1—3, the introrse locelli variously arranged, either 3 ‘anthers’, one median with 

2 approximate, or + separated locelli and one on each lateral edge with single 

locelli, or 2 lateral 1-locellate anthers and usually no median one (but this can 

vary in a population), or 1—3 anthers joined and the lobed organ practically or 

quite obsolete with one 2-locellate anther and usually two lateral 1-locellate an- 

thers. Ovary naked; stigma subsessile, truncate. Drupes usually white, fleshy. 

Seeds subglobose, minutely apiculate, narrowed below, invested by the thin 

fibrous endocarp, the seed-coat with a lignified endotestal palisade. 

Distr. About 20 spp. extending from Japan, China and extreme East U.S.S.R. to India, Ceylon and Male- 

sia as far as New Guinea. 
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Fig. 1. Chloranthus erectus (BucH.-HAM.) VERDCOURT. a. Flowering branchlet, x 2/3, b. portion of young 
‘nflorescence, x6, c. young flower, x 16, d. portion of older inflorescence, x6, e. mature flower, x 16, f. 
anthers, x20, g. ovary, x30, h. LS ovary, x30, i. fruiting branchlet, x 2/3, /. fruits, x4 (a—c ANDERSON 

S 20818, d—h van RoyeEN 3626, i—j CuatS 35523). 
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Taxon. Various authors have advanced subdivisions but there is no unanimity of opinion and this will 

have to wait for a monograph of the entire genus. 

Palyn. Grains subspherical averaging about 22.5 by 30 um, polycolpate with 3—8 colpi but often much 

modified reaching the poles in a few species but often short and appearing as slender unsculptured wavy meri- 

dional streaks and in some species only distinguishable as very faint tenuous short zigzag lines; exine with fine- 

ly reticulate-pitted sculpture. 

Floral morph. (see also general section). The staminal organ of Chloranthus has commonly been inter- 

preted as 3 connate stamens and the available evidence suggests that it actually developed in this way from 

the concrescence of 3 stamens rather than the expansion of a single stamen and acquisition of supernumerary 

locelli (Swamy, 1953). Where the central lobe of the male flower usually bears no anther cells, e.g. in C. japo- 

nicus, there is actually a good deal of variation showing an almost continuous range from rudiments to almost 

perfect anther cells in the same spike (MAEKAWA, 1970). 

KEY TO DHE SSP E.GizS 

1. Perennial unbranched herbs or subshrubby herbs with + subverticillate leaves in fours congested at top of 

Siem Anther-bearin’ Organ with) 3) distinct narrow lobes Qe 4 oes. seat rele 3. C. henryi 

1. Branched subshrubs or shrubs with decussate leaves. Anther-bearing organ shortly 3-lobed or 3-crenate. 

2. Leaves usually long acuminate, 8—29 by 3—13 cm, usually finely shallowly glandular-serrate. Fruits and 

CURINEINS Wy Overs Proc eerko a aio eeOe oe ae coe cecil orto cece is tae sce s Crean ea nia GAD S-oekea.4 1. C. erectus 

2. Leaves usually + obtuse, 5—12.5 by 2—4 cm, crenate-serrate. Fruits and stamens green or yellowish (culti- 

WEG) odd cielo ais CRONIN eaten Ore ER REP ORR ERC Cee eae 

1. Chloranthus erectus (BUCH.-HAM.) VERDCOURT, 

Kew Bull. 40 (1985) 217. — C. erectus SWEET, Hort. 

Suburb. Lond. (1818) 28, nomen; WALL. Cat. (1832) 

230, n. 6881, nomen. — Cryphaea erecta BUCH.- 

Ham. Edinb. J. Sc. 2 (1825) 11, t. 2. — C. officinalis 

Bu. En. Pl. Jav. 1 (1827) 79; Fl. Jav., Chloranthaceae 

(1829) 10, t. 1; CorpEMoy, Adansonia 3 (1863) 298; 

Sotms-Laus. in DC. Prod. 16 (1869) 474; Hook. /f. 

Fl. Br. India 5 (1886) 100; ForBEs & HEMSLEY, J. 

Linn. Soc. Bot. 26 (1891) 369; K. Sco. & Laut. FI. 

Deut. Schutzgeb. Stidsee (1900) 263; Nachtr. (1905) 

241; Lecomte, Fl. Gén. I.-C. 5 (1910) 94; PULLE, No- 

va Guinea 8 (1911) 623; GAMBLE, J. As. Soc. Beng. 

75 (1912) 33; Koorp. Exk. Fl. Java 2 (1912) 40; 

Grpss, J. Linn. Soc. Bot. 42 (1914) 129; Merr. En. 

Philip. 2 (1923) 21; Rmv. J. Mal. Br. R. As. Soc. 87 

(1923) 89; BurK.& Ho itr. Gard. Bull. S. S. 3 (1923) 

69; Ri. Fl. Mal. Pen. 3 (1924) 52; Burk. & HEND. 

Garde Bulle (S37S) 321925) 411; —RENDIEN Je Bote, 

Suppl. 63 (1925) 85; BARTLETT, Pap. Mich. Ac. Sc. 

Arts Lett. 6 (1926) 48; Rim. Kew Bull. (1926) 78; 

HEnD. Gard. Bull. S. S. 4 (1928) 308; Matmin Fed- 

de, Rep. 34 (1934) 270; Burk. Dict. (1935) 535; PEL, 

Sinensia 6 (1935) 667, f. 1; METCALF, Fl. Fukien 1 

(1942) 39; HEND. Mal. Nat. J. 6 (1951) 443, f. 400; 

Hara, Fl. East. Himal. 1 (1966) 44; Meter, Bot. 

Bull. Herb. For. Dept. Sandakan 10 (1968) 32. — ? 

C. elatior R. BR. ex Sims, Bot. Mag. (1820) 48 sub t. 

2190, nomen; Link, En. PI. Berol. 1 (1821) 140; Cor- 

DEMoy, Adansonia 3 (1863) 299; Back. & Baku. f. 

Fl. Java 1 (1963) 175; KeENG, Orders & Fam. Mal. 

Seed Pl. (1969) 122, f. 73; ed. 2 (1978) f. 74; Hara, 

Fl. East. Himal. 2 (1971) 14; C.Y. Wu, Fl. Yunna- 

BE Ay ik ors HUES OO nn Sub eS Oo notes 2. C. spicatus 

nica 1 (1977) 18, f. 5/1—3; Qin & SHa in Fang, FI. Si- 

chuanica | (1981) 138, f. 58; Wu Kuo-FAnG, FI. Rei- 

publ. Pop. Sin. 20 (1982) 84, t. 26/6—-10. — C. 

inconspicuus (non SWARTZ) BLANCO, FI. Filip. ed. 2 

(1845) 54. — C. salicifolius PRESL, Epim. Bot. (1851) 

231. — Fig. 1-3. 

Shrubby herb, subshrub or small shrub, 0.3—3 m, 

rarely epiphytic, + aromatic when crushed; nodes 

distinctly swollen, sometimes purplish. Leaves bright 

green, glossy above in life, oblong-lanceolate to ellip- 

tic- or ovate-oblong, 8—29 by 3—13 cm, usually long- 

acuminate at the apex, cuneate at the base, rather 

thin, the margin rather finely shallowly (rarely more 

coarsely) glandular-serrate, with c. 9 pairs of nerves, 

sometimes purple beneath; petiole 0.75—1.7 cm; stip- 

ules minute, subulate. Inflorescences scented, with 

5—13 spikes 2.5—5 cm long; bracts sheathing; ovate, 

acute. Anther-bearing organ yellow, between green 

and white or violet-white, 3-lobed, 1.2—1.6 mm long; 

median anther 2-locellate; lateral anthers 1-locellate. 

Ovary enclosed by the male part. Fruit white, cream 

or rarely tinged violet or pinkish, the tip sometimes 

dark violet-purple, succulent, glossy, 5-7 mm @. 

Seed yellowish white. 

Distr. Continental SE. Asia from Nepal to Yun- 

nan and Andaman Is., and throughout Malesia to 

New Guinea (incl. New Britain and New Ireland). 

Ecol. Primary and secondary forest, including 

Pandanus and palm, Araucaria, and Nothofagus- 

Castanopsis in montane forest, often on limestone, 

sometimes riverain or in boggy areas, mainly low- 

land, (20—)50—1450(—2535) m. Fi. Jan.—Dec. Rib- 

LEY (Disp., 1930) stated that it is bird dispersed. 
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Fig. 2. Chloranthus erectus (BUCH.-HAM.) VERDCOURT in fruit near Njarumkop, NW. Kalimantan (A. ELsE- 

NER 30, 5-8-1964). 

Taxon. The epithet e/atior has come into wide 

usage but there is no BROWN specimen at the BM or 

any LINK specimen now extant at B, so it is not pos- 

sible to be certain what was actually intended, since 

the description given by LINK is fragmentary, his 

type being sterile. I agree with VAN STEENIS (in /itt.) 

that the name is better discarded in favour of one 

which is unambiguous and of which the type Is avail- 

able. 

BUCHANAN-HAMILTON’s faulty drawing and de- 

scription have misled authors as to the identity of 

Cryphaea erecta, but the examination of the type (E) 

left no doubt. 

Vern. Sumatra: garaman gadjah, harostulang, 

lelada-rima, Alas, sébah, si-eném-berugi, 5.-e.- 

béngi, s.-e.-bérnih, Karo, si-pukhor-lisak; Java: ka- 

ras tulang, kerastulang, kras tulang, manik, muni, 

pulu dengen, sukattam, ujah, ujahan; Borneo: 

betuk, Sarawak, Kelabit, dikut-dikut, langut-langut, 

luai, Kinabatangan, lalamak, Murut, lambayau, La- 

buk, Jud, Bangyi, mongkitir, Mub; Philippines: bab- 

bainm di dup dup hug, pangutug, If., banwa- 

limatok, Palawan, barau-barau, Luzon-Laguna 

Prov., bélekbut, sunulampong, vimug, Sub., buro- 

bonlao, Negros, tul-an hinbad, Samar, tunggdo 

Tagb.; New Guinea: kaha, Bulolo-Garaina, kugge- 

balts, Hagen, kundiewdia, Madang, Saidor, moluh- 

muluh, silibe, Dani, namakebuya, Kainantu-Okapa, 

rumukembalo, Kagua, sohkumo,  Orokaiva- 

Mumuni, t/alangan, Enga, Poio; New Britain: an- 

gore. 

Note. Judging by dried material specimens from 

New Ireland have larger fruits but the constancy of 

this needs checking in the field. Sterile material of 

Chloranthus erectus (= officinalis) with more 

toothed leaves than usual can be difficult to distin- 

guish, but Sarcandra glabra usually dries with more 

reddish brown coloured foliage. 

2. Chloranthus spicatus (THUNB.) MAKINO, Bot. 

Mag. Tokyo 16 (1902) 180; Merr. Trans. Am. Phil. 

Soc. n.s. 24 (1935) 127; Pet, Sinensia 6 (1935) 668, f. 

2; Bot. Bull. Acad. Sinica 1 (1947) 114; STEWARD, 

Man. Vasc. Pl. Lower Yangtze Valley (1958) 70, f. 

43; MANSFIELD, Die Kulturpfl. Beih. 2 (1959) 13; 

Back. & BAKH. f. Fl. Java 1 (1963) 176; Ouwi, FI. 

Japan (1965) 361; C.Y. Wu, Fl. Yunnanica 1 (1977) 

18, f. 5/4—6; Qin & Sua in Fang, FI. Sichuanica 1 
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Fig. 3. Chloranthus erectus (BUCH.-HAM.) VERD- 

courT. Njarumkop, NW. Kalimantan (A. ELSENER 

30, 15-8-1964). 

(1981) 139; Wu Kuo-FAnG, FI. Reipubl. Pop. Sin. 20 

(1982) 83, t. 26/1—5. — C. inconspicuus SWARTZ, 

Phileeliranssske Soc. J71U7Sirsso ete 15 = beri 

Sert. Angl. (1788) 35, t. 2; BENTH. Fl. Hongk. (1861) 

334; Mig. Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 129; 

SoiMs-LaAvB. in DC. Prod. 16 1869) 474; ForBEs & 

HEMSLEY, J. Linn. Soc. Bot. 26 (1891) 368; ENGLER 

in E. & P. Nat. Pfl. Fam. 3, 1 (1894) 13, f. 12; Le- 

COMTE, Fl. Gen. I.-C. 5 (1910) 95; Koorp. Exk. FI. 

Java 2 (1912) 42, f. 3; BRITTEN, J. Bot. 55 (1917) 344; 

Burk. Dict. (1935) 535. — Nigrina spicata THUNB. 

Nov. Gen. (1783) 58; Fl. Jap. (1784) 65. — Nigrina 

spicifera LAMK, Ill. Gen. 1 (1792) 295 & (1791) t. 71. 

— C. indicus WiGHt, Ic. Pl. Ind. Or. 6 (1853) t. 1945. 

— C. obtusifolius Mig. Fl. Ind. Bat. 1, 1 (1856) 802. 

Small glabrous shrub, 0.5—1.5 m, with ascending 

or + spreading branches. Leaves oblong-ovate or 

ovate-elliptic to elliptic, 4—-13.5 by 2—8.5 cm, rather 

obtuse or at least not or scarcely acuminate at the 

apex, cuneate at the base, rather coarsely crenate- 

serrate, nerves 4—6 pairs; petiole 0.4—1.2 cm; stip- 

ules membranous, linear, 2—3 mm, mucronate. /n- 

florescences terminal with 10—20 ascending spikes 

2—5 cm long; peduncles 3—8 cm; bracts 1.5 mm; 

bracteoles | mm. Anthers 3, the central with 2 locelli 

and the laterals 1-locellate, the cells + 0.5 mm long. 

Fruit green or yellowish, 4 by 2 mm, narrowed at the 

base. 

Distr. China but widely cultivated elsewhere in 

eastern Asia; in Malesia cultivated in Java (e.g. Para- 

kansalak) and Sumatra (West Coast); 700—920 m. 

Fl. Jan.—Dec. 

3. Chloranthus henryi HemsLey, J. Linn. Soc. Bot. 

26 (1891) 367; HANpb.-Mazz. Symb. Sin. 7 (1929) 

156; Pet, Sinensia 6 (1935) 679, f. 6; Bot. Bull. Acad. 

Sinica 1 (1947) 115; Wu Kuo-Fane, FI. Reipubl. 

Pop. Sin. 20 (1982) 92, t. 28/9—13. — C. philippi- 

nensis MeERR. Philip. J. Sc. 7 (1912) Bot. 259; En. 

Philip. 2 (1923) 22. — C. verticillatus MERR. Philip. 

J. Sc. 10 (1915) Bot. 3; En. Philip. 2 (1923) 22. — C. 

oldhamii (non Soims-LAuB.) MERR. & Quis. Philip. 

J. Sc. 82 (1953) 324. 

Herb 20—40 cm; stem simple, glabrous or pubes- 

cent towards the apex, with 3—5 leafless nodes bear- 

ing paired scales 6—9 mm long, which are caducous 

or perhaps not developed in some specimens; root- 

stock said to be aromatic. Leaves in whorls of (?3—)4 

at apex of stem, elliptic to broadly elliptic or obo- 

vate-elliptic, 8—15.5 by 3.5—9.5 cm, narrowly long- 

acuminate at apex, cuneate at base, margin sharply 

serrate, serrations terminated by prominent thick 

glands, glabrous, or shortly pubescent on the 5—9 

pairs of nerves beneath; petiole 2—7 mm, glabrous or 

pubescent. /nflorescence terminal; peduncle slender, 

7.5—13 cm long with 2—3(—4) spikes 2—6 cm long; 

secondary peduncles 0.5—1.2 cm, sparsely pubes- 

cent; bracts ovate, + 1.5 mm long. Male part at- 

tached about the middle of the ovary, white; central 

lobe 2.2—3 by 1 mm (4 by 1.2 in original description 

of C. verticillatus), lateral lobes 1.5—1.8 by 0.6—0.8 

mm, all rounded at apex; anther cells about half as 

long as lobes, 2 on central lobe, one on each lateral 

lobe, 0.8—1 mm long. Ovary + ovoid, narrowed 

from near middle to a + triangular apex, 1.5(—2?) 

by 1 mm. Fruits white? 

Distr. China; in Malesia: Philippines (Luzon: 

Ifugao, Mt Polis; Bayninan, Banaue, Cagayan, Abu- 

lug R.). 

Ecol. Forest; banks of 

250—1200 m. Fi. Jan.—Feb. 

Vern. hayad, lf. 

Note. When describing C. verticillatus MERRILL 

suggested it might be nearest to C. henryi, but later 

MERRILL and QUISUMBING synonymised it with C. 

oldhamii Sotms-LAusB. MERRILL also compared C. 

philippinensis with C. henryi but stated the former 

had much smaller flowers. Chloranthus henryiis var- 

iable particularly in regard to the ratio of the length 

of the anther cells to that of the lobes of the male part 

which vary from about a 1/2 to more usually 1/4 to 

irrigation canals; 



134 FLORA MALESIANA [ser. I, vol. 102 

1/3, but some Chinese material is very similar to that 

from the Philippines and for the present I am content 

to consider them conspecific. The above description 

better range of material from China and the Philip- 

pines may show constant differences and that sub- 

species can be recognised. 
does, however, refer only to Philippine material. A 

2. SARCANDRA 

GARDNER, Calc. J. Nat. Hist. 6 (1846) 348; Swamy & Bamey, J. Arn. Arb. 31 

(1950) 127; VERDCOURT, Kew Bull. 39 (1984) 66. — Fig. 4. 

Shrubs or shrublets with nodose jointed branchlets. Primary and secondary 

xylem without vessels. Leaves decussate or sometimes appearing subverticillate 

where nodes are congested, pinnately nerved, usually coarsely serrate, serra- 

tions thickened at apex; petiolar sheath short, with short setaceous stipules on 

its margin. Flowers essentially bisexual, in lax terminal spikes with c. 3 main 

branches, each with up to c. 12 flowers; bracts boat-shaped. Male part reduced 

to a club-shaped or + discoid organ usually interpreted as a filament and con- 

nective of a single stamen bearing 2 locelli, adnate about 2/3 of the way up the 

abaxial side of the ovary and with a cushion-like fold below the point of attach- 

ment; locelli latrorse or introrse, opening lengthwise, usually separated but 

sometimes touching at their tips. Ovary ovoid, 1-locular; ovule pendulous, bi- 

tegminal, crassinucellate; stigma sessile depressed and subcapitate. Drupe near- 

ly invariably red, 1-seeded, obovoid, bearing the scar of the fallen male part on 

its anterior face; pericarp succulent, the epidermis without stomata. Seed pen- 

dulous with membranous testa; innermost cell layer of outer integument devel- 

oping into a lignified palisade of radially elongate cells with 1 —several crystals, 

the cell cavity becoming filled with an internal reticulum of lignin. 

Distr. Two species in Ceylon, India, Burma, Indochina to China and Japan, one of which in Malesia: 

Malay Peninsula, Sumatra, Java, Borneo, Lesser Sunda Is., Philippines, New Guinea. A map (now out of 

date) was published by SUEssENGUTH & GALL, Mitt. Bot. Staatssamml. Munchen 1 (1953) 351. 

Taxon. There is no doubt that Swamyis correct in maintaining this genus, well-characterised by the vessel- 

less xylem, characteristically shaped male part of the flower with 2 locelli and with 1 or 2 traces rather than 

3, presence of stone cells, dorsal carpel traces, characteristic pollen, nearly invariably red fruits etc. Confusion 

has occurred in the nomenclature of the species occurring in S. India and Ceylon (VERDCOURT, 1984). 

Palyn. Grains spherical about 28 um diameter, acolpate, the exine coarsely reticulate. 

Morph. It is logical to treat the flowers as bisexual flowers since the two staminal traces usually join with 

the median carpel traces although flower is really a vague term for combinations of structures of different 

Origins; variants exist, however, which have a single staminal trace free at least to below the bract. 

1. Sarcandra glabra (THUNB.) Nakal, Fl. Sylv. Ko- 

reana 18 (1930) 17, t. 2; Swamy & Batey, J. Arn. 

Arb. 31 (1950) 117; Ouwi, Fl. Japan (1965) 361; 

Meuver, Bot. Bull. Herb. For. Dept. Sandakan 10 

(1968) 33; Horikawa, Atlas Fl. Japan 1 (1972) map 

28; Liu TANG-Suut, Fl. Taiwan 2 (1976) 566, t. 410; 

C.Y. Wu, Fl. Yunnanica 1 (1977) 21, f. 6/5—7; Qin 

& SHaw in Fang, Fl. Sichuanica 1 (1981) 135, f. 57; 

Wu Kuo-Fang, Fl. Reipubl. Pop. Sin. 20 (1982) 79, 

f. 25/1—5; VERDCOURT, Kew Bull. 40 (1985) 216. — 

Bladhia glabra THuns. Trans. Linn. Soc. Lond. 2 

(1794) 331. — Chloranthus monander R.Br. ex SIMs, 

Bot. Mag. (1821) t. 2190. — Ardisia glabra (THUNB.) 

DC. Trans. Linn. Soc. Lond. 17 (1834) 123. — Chlo- 

ranthus brachystachys sensu BENTH. Fl. Hongk. 

(1861) 334, p.p.; Sotms-Laus. in DC. Prod. 16 

(1869) 475; Forpes& HEMSLEY, J. Linn. Soc. Bot. 26 

(1891) 367, p.p.; REHDER, J. Arn. Arb. 10 (1929) 

111, p.p., non BL. s.str. — Chloranthus denticulatus 

CorpeEmoy, Adansonia 3 (1863) 296. — Chloranthus 

glaber (THuNB.) Makino, Bot. Mag. Tokyo 26 

(1912) 386. — Fig. 4. 
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Fig. 4. Sarcandra glabra (THUNB.) NaKat. a. Flowering branchlet, x 2/3, b. part of inflorescence, x 6, c. flo- 

wer, back view, x10, d. flower, front view, x 10, e. stigma, x 16, f. LS ovary, x 16, g. fruiting branchlet, 

x 2/3, h. fruits, x2 (a—f PuRSEGLOvE 4097, g KALKMAN 5319, A NooTEBooM & CHAI 1825, spirit material). 
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For further references and synonymy see under 

ssp. brachystachys. 

Glabrous shrub or half-woody herb, 0.6—3 m tall; 

stems up to 1.5 cm @ with + swollen nodes, longitu- 

dinally ridged when dry; bark + smooth. Leaves 

elliptic-oblanceolate, lanceolate or narrowly 

elongate-elliptic, 2—20 by 1—8 cm, long-acuminate, 

cuneate at the base, + subcoriaceous, coarsely or 

shallowly very sharply serrate or dentate-serrate, the 

teeth with thickened points; lateral nerves in S—10 

pairs; stipules small, linear-subulate, c. 1.5 mm long; 

petiole 0.4—1.7 cm. J/nflorescences greenish or + 

white, 3—8 cm long, the spikes rather dense, 1—3.5 

(—5) cm long; paired bracts 3 mm long; bracteoles 

oblong, | mm long, sometimes + trifid. Male part 

1.3—2 mm long, 1—1.3 mm wide, the anther cells ex- 

tending from half to the whole length or almost so, 

c. 1.3 mm long. Female part flask-shaped or subglo- 

bose, 1—1.5 mm long; stigma up to | mm wide. Fruit 

at first yellow, becoming red or bright orange, very 

rarely black, 4-7 mm @ (dry), shining. Seed pale, yel- 

lowish or cream. 

Distr. Continental SE. & E. Asia, throughout 

Malesia. 

Note. The typical ssp. glabra occurs in N. & Cen- 

tral China, Korea, Japan and the Ryukyu Islands. 

Some specimens from NW. India and S. China are 

somewhat intermediate. 

KEY. LO) THE SUBSPECIE'S 

1. Male structure with anther cells about as long as 

the structure itself, the non-antheriferous part 

TAC necitGeds sete reeset ssp. brachystachys 

1. Male structure with anther cells much shorter, the 

non-antheriferous part (/.e. apparent ‘filament’) 

well-developed. E. Asia........... ssp. glabra 

ssp. brachystachys (BL.) VERDCOURT, Kew Bull. 40 

(1985) 216. — Ascarina serrata Bu. En. Pl. Jav. 1 

(1827) 80. — Chloranthus brachystachys Bu. FI. 

Jav., Chloranthaceae (1829) 13, t. 2; BENTH. FI. 

Hongk. (1861) 334; Sorms-Laus. in DC. Prod. 16 

(1869) 479; Forpes& HemsLey, J. Linn. Soc. Bot. 26 

(1891) 367; Stapr, Trans. Linn. Soc. Lond. II, 4 

(1894) 217; C.B. Ros. Philip. J. Sc. 4 (1909) Bot. 70; 

Lecomte, Fl. Gen. I.-C. 5 (1910) 95; Koorp. Exk. 

Fl. Java 2 (1912) 41, f. 4; Gipss, J. Linn. Soc. Bot. 

42 (1914) 129; Rip. J. Mal. Br. R. As. Soc. 8 (1923) 

89; MerR. En. Philip. 2 (1923) 21; Burk. & HoLTr. 

Gard. Bull. S. S. 3 (1923) 70; Rit. Fl. Mal. Pen. 3 

(1924) 53, f. 140; RENDLE, J. Bot. Suppl. 63 (1925) 

85; BARTLETT, Pap. Mich. Ac. Sc. Arts Lett. 6 (1926) 

48; REHDER, J. Arn. Arb. 10 (1929) 111, p.p.; MALM 

in Fedde, Rep. 34 (1934) 270; Burk. Dict. (1935) 535. 

— Chloranthus hainanensis Pet, Sinensia 6 (1935) 

674. — S. hainanensis (PEt) Swamy & BatLey, J. 

Arn. Arb. 31 (1956) 128, f. 4/15—17; C.Y. Wu, FI. 

Yunnanica | (1977) 21, f. 6/1—4; Wu Kuo-FAng, FI. 

Reipubl. Pop. Sin. 20 (1982) 80, f. 25/6-11. — 

Chloranthus glaber sensu BACK. & Baku. f. Fl. Java 

1 (1963) 175, non (THUNB.) MAKINO sS.str. — S. gla- 

bra auctt. mult.; MEER, Bot. Bull. Herb. For. Dept. 

Sandakan 10 (1968) 33; KENG, Orders & Fam. Mal. 

Seed Pl. (1969) 123, f. 74 & ed. 2 (1978) f. 75. 

Male structure with anther cells almost equalling 

it, 7.e. the non-anthiferous part much reduced. 

var. brachystachys 

Fruits red. 

Distr. NE. India (Assam, Manipur, Naga Hills), 

Bangladesh, Burma, Thailand, N. Vietnam, S. Chi- 

na (incl. Hainan), and throughout Malesia. 

Ecol. Evergreen, both lowland and lower mon- 

tane forest, secondary forest, heath forest, moist 

ground ridge forest, sometimes by water, also eroded 

limestone slopes with thin ‘mos’ soil, ridge podso- 

lized soil, shingle banks and stream beds, shaly 

slopes; 135—2550 m. Fi. Feb., April—June; fr. Jan.— 

May, Aug.—Nov. 

Vern. Sumatra: kaju aek, k. duri-duri, k. si détu 

aek, k. si marsangkat, si détu rapping, si marduri- 

duri, sirapping bulung, Batak; Java: atukan, péngan 

dukiki; Lesser Sunda Is.: /awi-nata, nio-kodé (= 

monkey’s coconut), Flores; Philippines: baga-baga, 

puti-selimbangun, Sub., bagen-hoho, holog di na- 

muyug, If., apot, damoko, emem, gapas, umuum, 

Ig., baga-baga, puti-selimbangun, Sub., gumok, 

Buk., kari-kari, Bag., total, Yak., em-em, N. Luzon; 

New Guinea: brok, brok-mugup, Sepik, Telefomin, 

kaguna, tsui ‘alagebo, S. Highlands, Kutubu. 

Notes. Field notes and spirit material show that 

the fruit is much larger in life, e.g. 9-15 by 7—10 

mm. 

Sterile material of Chloranthus erectus with much 

more coarsely toothed leaves than usual can be diffi- 

cult to distinguish, but Sarcandra glabra usually 

dries with more reddish brown coloured foliage rath- 

er than a grey-green colour. 

var. melanocarpa (RIDL.) VERDCOURT, Kew Bull. 40 

(1985) 217. — Chloranthus brachystachys Bu. var. 

melanocarpus Ript. J. Mal. Br. R. As. Soc. 87 (1923) 

89. 

Differs in having black fruits. 

Distr. Malesia: N. Sumatra (Berastagi, West 

Hill; Lake Toba, Gunung Batu, Lopang, 10 km ESE 

of Prapat). 

Ecol. Montane rain-forest, 1400—1500 m. 

Note. I had dismissed RmDLEy’s variety as a casu- 

al variant, but its recollection in the same general 
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area suggests a population of black-fruited speci- red throughout its range the occurrence of such a va- 

mens exists; since the fruit is uniformly described as riety seems worth emphasising. 

3. ASCARINA 

J.R. & G. Forst. Char. Gen. (1775) 59; ed. 2 (1776) 117; CorpEMoy, Adansonia 

3 (1863) 302; Sotms-Laus. in DC. Prod. 16 (1869) 477; BENTH. in B. & H. Gen. 

Pl. 3 (1880) 134; Swamy, Proc. Nat. Inst. Sc. India 19 (1953) 371; v. BALGooy, 

Blumea, Suppl. 5: Pacif. Pl. Areas 2 (1966) map 64; A.C. SmitH, J. Arn. Arb. 

57 (1976) 405; Moore, J. New Zeal. Bot. 15 (1977) 491; JEREmigz, Adansonia II, 

20 (1980) 273; A.C. Smit, FI. Vit. Nova 2 (1981) 98; JEREmriE, Fl. Nouv. Caléd. 

et Dep. 11 (1982) 171; Rawuincs, J. New Zeal. Bot. 12 (1974) 564. — Ascari- 

nopsis HUMBERT & CAPURON, C. R. Ac. Sc. Paris 240 (1955) 28, fig.; AUBREV. 

Adansonia II, 15 (1976) 302. — Fig. 5. 

Shrubs or small or sometimes quite large trees, usually apparently dioecious 

or monoecious, glabrous, aromatic, the branches jointed at the nodes and the 

bases of the internodes sometimes swollen. Leaves decussate, often coriaceous, 

obtusely serrate, the serrations often gland-tipped; petiolar sheath very short; 

stipules very small, subulate; in sect. Madascarina JEREMIE and some species of 

sect. Ascarina there are two intermediary aphyllous nodes with eventually deci- 

duous sheaths 2—6 mm long between successive pairs of leaves the stipular collar 

made up of the petiole-bases bearing 2 pairs of small teeth under 5 mm long. 

Flowers basically in much condensed biparous sessile cymes borne in the axil of 

a bract with an abaxial male flower and 1 or 2 adaxial female flowers with bracts 

and bracteoles (if 2-flowered), essentially representing a bisexual flower; some- 

times |—2 stamens are associated with 1—2 rudimentary or functional adaxial 

carpels which develop much later; but mostly inflorescences reduced to single 

male flowers or 1—2 female flowers and appearing monoecious or dioecious. — 

Male flowers bracteate, reduced to 1—2 subsessile anthers with parallel linear 

locelli opening lengthwise or in sect. Madascarina with 2—5 (usually 3) sessile 

stamens with bilocular anthers. — Female flowers consisting of a naked sessile 

ovoid-globose ovary without outer bracts or with 2 often caducous inner bracts 

and if flowers paired then with bracteoles also; stigma sessile, truncate or 

2-lipped or in sect. Madascarina horseshoe-shaped. Fruits purplish grey turning 

black, obovoid, with thin succulent exocarp and stony smooth or verrucose un- 

specialised endocarp; epidermis without stomata. Seeds ovoid, flattened, with 

smooth testa, the seed coat with unlignified endotestal palisade but with ligni- 

fied fibrous exotegmen. 

Distr. 12 species in Madagascar, Pacific Islands (widespread from Solomons to the Marquesas), New 

Caledonia and New Zealand; in Malesia 4 spp.: Borneo, Celebes, Philippines, New Guinea. Fig. 6. 

Ecol. Mostly in montane or submontane rain-forest, 450—3300 m; in both lowland and montane rain- 

forest in New Zealand and at lower and medium altitudes elsewhere in the Pacific. 

Palyn. Grains spherical, about 30 um diameter, monocolpate, with fine faint pitted-reticulate sculpture. 
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Fig. 5. Ascarina philippinensis C.B. Ros. a. Male flowering branchlet, x 2/3, b. stipules, x4, c. portion of 

male inflorescence, x 8, d. base of anthers showing bract, x 16, e. apiculate apex of anther, x 14, f. TS an- 

ther, x 16, g. female flowering branchlet, x 2/3, h. female inflorescence, x4, i. portion of older female in- 

florescence, x6, j. female fruiting branchlet, x 2/3, k. LS ovary, x16, /. fruits, x4, m. seed, x6, n. leaf, 

x 2/3 (a—f VAN ROYEN & SLEUMER 6075, g—h RAMos & EDANO BS 30647, i VAN ROYEN & SLEUMER 8127, j—m 

VAN ROYEN & SLEUMER 5898, 1 VAN BALGOoy?). 
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Taxon. The species of sect. Ascarina fall into two groups, a predominantly western Pacific group with 

a single bract subtending the flower and male flowers with two stamens and the other mostly eastern Pacific 

group with 3 bracts and 1 stamen. ; 
Floral biology. Ascarina species have usually been assumed to be dioecious but A.C. SmiTH (1976) 

pointed out that he had seen specimens which were monoecious with male and female inflorescences on the 

same branchlet. RAWLINGs (1974) published an observation made in 1972 by J. Don that a solitary tree of 

A. lucida produced copious pollen and later was loaded with drupes thus disproving that the genus is dioe- 

cious. It was noted that flowers were produced in the early spring, developing very slowly during August and 

September and that the drupes did not mature until the following spring and did not fall until after new flowers 

had formed. Even earlier in 1971 J. GopLey studied a plant in flower and suspected it might be a hermaphro- 

dite with very strong protandry. Moore (1977) showed that A. /ucida exhibits a peculiar type of monoecism 

where a male flower is represented by a single stamen and commonly accompanied by two female flowers 

which mature distinctly later or in other compound inflorescences a stamen and single accompanying ovary 

mature almost simultaneously. In essence there is a reduced biparous sessile cyme which resembles a bisexual 

flower and has in fact been accepted as a single flower. CorDEMOy (1863) long ago suggested that the ‘single 

flower’ of Chloranthus is in reality a little glomerulus, a biparous sessile cyme. JEREMIE (1980) also comments 

on this subject and states that generally male and female flowers are on different plants but exceptionally cer- 

tain specimens present flowers of 1 or 2 stamens and one or two rudimentary but sometimes functional carpels 

in an adaxial position i.e. falsely hermaphrodite with + marked protandry but true monoecism also occurs. 

SmiTH (1981) has accepted that this condensed biparous cyme with male and female flowers is the basic inflor- 

escence in the genus. A survey of the herbarium material of A. philippinensis has not revealed anything but 

dioecious plants. 

KEY TO THE SPECIES 

1. Leaves rounded or only very shortly acuminate at the apex. Flowers with a single subtending bract; male 

flowers with 2 stamens. Endocarp smooth. 

2. Leaves subsessile, the petiole short and thick, about 2 mm long; blades narrowed to rounded or subcordate 

EASE as aS see eet Date Deen bai oh ee ea ae eee eae 3. A. subsessilis 

2. Leaves distinctly petiolate, the petioles slender, 0.4—1.5 cm long; blades cuneate at base. 

3. Fruits 1.2—2 mm long, with thinner more finely wrinkled exocarp (dry material), in more lax terminal 

and axillary inflorescences, the distances between the fruits greater and inflorescence-branches more 

SST (SS) ASE, eRe BRR ee Ce A etl es ee ee Rado er ye O35 2. A. maheshwarii 

3. Fruits 2—3 mm long, with thicker more coarsely wrinkled exocarp, in lax to usually very densely congest- 

ed terminal inflorescences, the distances between the fruits shorter and inflorescence-branches usually 

TRIG HESEOUECE ES 2 Scans END eae ren. o-oo 1. A. philippinensis 

1. Leaves distinctly long-acuminate at the apex. Flowers with 3 subtending bracts; male flowers with | stamen. 

Eneocanp: warty=papillate,eptee fe erasers ania =o = Sietonel ators yo reere aye ble ree oe i 4. A. diffusa 

1. Ascarina philippinensis C.B. Ros. Philip. J. Sc. 4 

(1909) Bot. 70; Merr. En. Philip. 2 (1923) 22; Swa- 

my, Proc. Nat. Inst. Sc. India 19 (1953) 375, f. 2; 

Meuer, Bot. Bull. Herb. For. Dept. Sandakan 10 

(1968) 32, fig.; A.C. Smiru, J. Arn. Arb. 57 (1976) 

409; v. Royen, Alpine Fl. New Guinea 3 (1979) 1256. 

— A. reticulata MERR. Philip. J. Sc. 12 (1917) Bot. 

263; En. Philip. 2 (1923) 22; HEmNeEin Fedde, Rep. 54 

(1951) 226. 

Small to medium-sized tree, 7.5—24 m, @ to c. 35 

(—60) cm, sometimes a shrub or treelet 2—4 m at high 

altitudes; twigs very brittle; bark very variable, 

white, grey or dark reddish brown, very rough and 

flaky to slightly to distinctly fissured, the fissures 

widely spaced, deep, bordered with yellowish scar 

tissue; inner bark straw to orange or pale brown, fi- 

brous; blaze off-white to pale brown; cambium yel- 

low; wood pinkish straw, turning + orange, the rays 

well marked, with no exudate or sapwood described 

as yellow or straw-coloured and heartwood purplish 

or dull brownish. Leaves very variable, elliptic, ob- 

long, ovate or obovate, 3.2—-14(—18) by 1.5—8.5 

(—10) cm, rounded or obtuse to very shortly acumi- 

nate at apex, cuneate at base, rather fleshy or leathe- 

ry, glossy, + paler beneath, crenate with thickened 

tips to crenations; nerves 8—11 pairs; petiole 0.4—1.5 

cm; stipules linear to ovate-boat-shaped, 1—2.5 mm 

long, often caducous; intermediate leafless nodes of- 

ten present, with sheaths up to 6.5 mm long. /nflores- 

cences terminal compound spikes with several 

branches usually spreading from a central axis, 

1.5—3 cm long, the final branches spiciform with 

4-8 flowers; bracts ovate, up to 1.5—3 by 1-2 mm. 

— Male flowers whitish or pale greenish yellow with 



140 FLORA MALESIANA [ser. I, vol. 102 

Fig. 6. The disjunct distribution of the genus Ascarina Forst. The single species in Madagascar (not indicated 

here) is the sole representative of the sect. Madascarina LEROY & JEREMIE (Ascarinopsis HuUMB. & CAPURON). 

Localities of sect. Ascarina after Pacific Plant Areas 2, map 64. 

2 collateral stamens and rarely a third adaxial one; 

anthers c. 3 by 1—1.5 mm, the projecting connective 

subacuminate. — Female flowers and fruits congest- 

ed, the inflorescence-branches usually 0.5—2 cm 

long, the flowers usually not separated by more than 

2 mm; ovary green; stigma brownish. Fruits with spi- 

cy aroma, green turning purple-black. Endocarps 

straw-coloured, sublenticular, 2.5 by 2 by 1.3 mm, 

keeled. 

Distr. Malesia: N. & Central Borneo, Celebes, 

Philippines (Luzon, Panay, Mindanao), New Guinea 

(incl. New Britain & Manus I.). 

Ecol. In New Guinea usually Nothofagus domi- 

nated rain-forest, understorey in montane forest, 

450—2850(—3300, on Mt Wilhelm) m. Male fl. June, 

July, Sept.; ripe fr. June—Aug. 

Vern. New Guinea: gwa, Wagu, jamarapara, 

Kapaukoe, kengepa, Hagen, Wankl, kogile gol, Si- 

nasina lang., Nimai dialect, kokun, pohn, tipitan- 

gan, Togoba, kondomapi, S. Highlands, Mt Ne, 

maskinen, Mendi, moyok, Washuk, obilak, Enga, 

penge mange, S. Highlands, SE. Mt Giluwe. 

2. Ascarina maheshwarii Swamy, Proc. Nat. Inst. 

Sc. India 19 (1953) 377, f. 3; CoRNER, Phil. Trans. R. 

Soc. Lond. B 255 (1969) 576; A.C. SmirH, J. Arn. 

Arb. 57 (1976) 411. 

Small to medium-sized, dioecious tree 3—15 m, 

with broad trunk 15—55 cm g; rarely with thick but- 

tresses to 1 m; bark pale grey to dark brown, smooth 

or fissured; blaze dull brown; wood soft, white or 

straw-coloured. Leaves elliptic to somewhat obo- 

vate, 6—14 by 3—8 cm, shortly acuminate at the apex, 

narrowly cuneate at the base, crenate or crenate- 

dentate, the tips of the crenations with brown to 

black thickenings (hydathodes), dark green and shi- 

ny; nerves 12—20 pairs; petiole 0.4—2 cm; stipules tri- 

angular-subulate, 0.5—1.5 mm long from a narrow 

sheath; leafless nodes with short to cylindrical 

sheaths 3—10 mm long bearing leaf vestiges about 1 

mm long. /nflorescences green, terminal but often 

also borne in axils of upper leaves (up to 4 nodes be- 

low apex); branches 5—8, slender, (I—)2.5—3.5 cm, 

each unbranched or again branched, the flowers well 

spaced with internodes 2—8 mm; lower bracts of in- 

florescence similar to sheaths at leafless nodes, the 

upper longer, 0.5—1.5 mm long; bracteoles support- 

ing the flowers deltoid, 0.5 mm long or almost obso- 

lete. — Male flowers with 2 yellowish anthers 2—3 

mm long. — Female flowers with cream ovary and 

unequally bilobed sessile stigma. Fruits drying 

yellow-brown but said to be black (WHITMORE), 

translucent green or greenish cream, ovoid, 1.2—2 
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mm long, exocarp thin and finely wrinkled (dry 

state); endorcarp + _ discoid, straw-coloured, 

smooth. 

Distr. Solomon Is.; in Malesia: Papua New Gui- 

nea (Milne Bay, Morima Range), incl. Manus & Bou- 

gainville Is. 

Ecol. Primary rain-forest, also open forest and 

hillside forest, 450—750 m. Male fl. July, fr. June, 

Oct. 

Note. Although SmirH (1976) speaks of this ‘very 

distinct species’ characterised particularly by having 

additional axillary inflorescences, slender long in- 

florescence branches with spaced flowers and smaller 

fruits with less wrinkled exocarp, examination of ex- 

tensive material of A. philippinensis shows that the 

situation is not so simple. Ascarina maheshwarii is 

very uniform in the Solomon Is., even on different is- 

lands, but all the characters can be found in various 

specimens of A. philippinensis which is very variable 

over its wide range; small fruits are found for instan- 

ce in RAu 158 (Onim) and Vinas & W1AKABu LAE 

59447 but both have typical philippinensis foliage; 

long infloresence branches occur in some material 

from the Cycloop Mts which have, however, larger 

more wrinkled fruits and foliage of philippinensis. 

3. Ascarina subsessilis VERDCOURT, Kew Bull. 40 

(UGS) ANS tis we 

Medium-sized, dioecious tree 15—24 m, 8—35 

(—50) cm 9; bark pale grey-brown to dark brown, fis- 

sured; wood straw-coloured or light brown. Leaves 

elliptic or oblong-elliptic, rarely narrowly obovate, 

5—14 by 3—9 cm, rounded at the apex, narrowed, 

rounded or subcordate at the base, shallowly cren- 

ate, rather fleshy in life, drying thick and with mi- 

nutely rugulose surface, the costa sometimes dividing 

the leaf somewhat asymmetrically, subsessile; nerves 

10—15 pairs; petiole thick, c. 2 mm; stipules minute, 

c. 1 mm long; leafless nodes present with sheaths 2—6 

mm long bearing lateral leaf-vestiges 0.8—1.5 mm 

long, rugulose in dry state. Inflorescences terminal, 

branched and occasionally a simple unbranched one 

from a lower node. Male 2 cm long, 3-branched at 

the base, the main branch with side branchlets c. 5 

mm long; anthers c. 3 mm long. — Female 1.5—4 cm 

long with 3—5 main branches each with 5—7 rather 

thick branchlets 1.5—2.5(—3) cm; lower bracts simi- 

lar to the leaf-vestiges at leafless nodes, the upper 

again similar but with the lateral projections longer, 

lanceolate, longitudinally folded, 4.5 mm long; brac- 

teoles supporting flowers deltoid, scarcely 1 mm 

long; female flowers not seen. Fruits greenish white 

(presumably becoming dark when ripe?), ovoid, + 

congested; exocarp strongly wrinkled in the dry 

state; endocarp c. 1 mm long (mature?), smooth. 

Distr. Malesia: Papua New Guinea (Morobe, 

Southern, Western & Eastern Highlands). Cf. VERD- 

COURT, l|.c., map 1. 

Ecol. Montane rain-forest, partly secondary for- 

est on limestone ridge, 1830—3200 m. Male fl. Aug., 

fr., Nov., Jan., June—Sept. 

Vern. New Guinea: porn, Hagen, tomil, Sinasina 

lang., Nimai dialect, wabaliok, wabilak, Enga, wa- 

baljok, Enga-Kepilam, masnene Mendi. 

4. Ascarina diffusa A.C. Smiry, J. Arn. Arb. 57 

(1976) 415, f. 5—10; Fl. Vit. Nova 2 (1981) 99, f. 35a 

& b. — A. lanceolata (non Hook. f.) auct.; SwWAmy, 

Proc. Nat. Inst. Sc. India 19 (1953) 377, p.p. 

Shrub to small or medium-sized tree, dioecious or 

monoecious, 4—15(—25) m tall with open spreading 

crown; trunk 7-10 cm @; young stems reddish; bark 

light grey to brown, smooth; blaze red and wood 

white, soft. Leaves elliptic-lanceolate to lanceolate, 

4—17 by 1.5—4.5 cm, distinctly acuminate at the 

apex, cuneate at the base, minutely to coarsely ser- 

rate, save near the base, thinly coriaceous; nerves 

12—25 pairs; petioles slender, 0.5—2.7 cm; stipules 

1—3 mm long on leaf sheaths 1—5 mm long; leafless 

nodes occur. Inflorescences green, yellowish or pur- 

ple, many-flowered, lax, terminal and in the upper 

axils; main axis 3-branched, the central branch again 

2—3-branched but some axillary inflorescences sim- 

ple; individual branches slender, 3—12 cm long, the 

flowers closely placed, each subtended by 3 brac- 

teoles scarcely 1 mm long; lower main bracts of inflo- 

rescence up toc. | cm long consisting of a sheath with 

lateral projections; upper bracts ovate-acuminate, 3 

mm long./nflorescence glomerules consisting basi- 

cally of an abaxial male flower and adaxial female 

flower but more usually unisexual. — Male flowers 

with 1 stamen; anthers 2—4 mm long, scarcely 1 mm 

wide (reported purple in Fiji specimen), with a mi- 

nute deltoid apical projection. — Female flowers: 

ovary green, ovoid, 1.5 mm long; stigma between 

translucent and white or purple, 0.8—1.3 mm wide. 

Fruit ellipsoid, 2—3 by 1.2—2.5 mm; exocarp thin 

and slightly wrinkled in dry state; endocarp rounded 

ellipsoid, + 1.5 by 1.2 mm, compressed, the margin 

keeled, surfaces warty-papillate. 

Distr. Solomon Is., New Hebrides, Fiji, Samoa, 

Cook Is.; in Malesia: Papua New Guinea (New Brit- 

ain: Mt Talawe; Bougainville). 

Ecol. Rain-forest, cloud-forest with Pandanus, 

900—1800 m. Male fl. Feb., Aug., fr. May. 

Vern. New Britain: pot, Talasea. 

Note. There is considerable difference between 

the foliage and inflorescence length of the single New 

Britain specimen seen and those from Bougainville (3 

specimens), but bearing in mind the variation 

throughout its range this seems of no significance. 

FRODIN observed flower buds (young fruits?) red- 

violet whitish at tip and inflorescence purple but else- 

where the inflorescence is described as yellowish. 
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Fig. 7. Hedyosmum orientale MERR. & CHUN.a. Female flowering plant, x 2/3, b. female inflorescence, x 4, 

c. female flower and bract, x 6, d. female flower, stigma removed, x 8, e. perianth spread out, x 10, /. ovary, 

x 10, g. ovary opened to show ovule, x 16, A. TS ovary, x10, i. stigma, x 10, /. portion of stigma lobe to 

show multicellular hairs, x 24, k. part of male plant, nat. size, /. young male flower, x2, m. portion of ex- 

panded male flower, <8, n. front view of anther, x 12, o. side view of anther, x12, p. TS of anther, x 16 

(a—j S 16539, kK—p Burtt 12775, spirit material). 
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4. HEDYOSMUM 

SWARTZ, Prod. Veg. Ind. Occ. (1788) 84; CorDEMoy, Adansonia 3 (1863) 302; 

Sotms-LaAvuB. in DC. Prod. 16 (1869) 479; BENTH. in B. & H. Gen. Pl. 3 (1880) 

135; ENGLERin E. & P. Nat. Pfl. Fam. 3, 1 (1894) 13; Swamy, J. Arn. Arb. 34 

(1953) 402; ENprReEss, Bot. Jahrb. 91 (1971) 39; LeRoy, Abstr. XIII Int. Bot. 

Congress (1981) 136; Taxon 32 (1983) 169; C. R. Ac. Sc. Paris 296 (1983) 747. 

— Fig. 7. 

Herbs, shrubs or trees, monoecious or dioecious; branches often jointed at 

the nodes, often exuding a gelatinous aromatic exudate when cut. Leaves decus- 

sate, mostly serrate, the serrations often tipped with glands (? hydathodes); pet- 

iolar sheath mostly with marginal subulate or pectinate stipules. Inflorescences 

axillary or terminal, sometimes united with the stem near their base; flowers tru- 

ly unisexual; individual inflorescences unisexual but the compound inflorescen- 

ces often with female flowers above and male flowers on lower branches. In 

some species the flowers are partly fused amongst themselves and with the axis. 

— Male flowers cone-like, solitary or paniculate, with involucres and very nu- 

merous bilocellate anthers, filaments absent or very short; locelli parallel open- 

ing lengthwise, at first 2-celled; connective shortly appendaged or subpeltate 

above the loculi. — Female flowers variously capitate or paniculate, distinctly 

bracteate; perianth-tube adnate to the ovary, limb very short, 3-toothed; style 

very short, stigmatose at apex or stigma sessile, rarely linear or clavate, often 

caducous; outer and inner integuments of ovary 3 cells thick. Drupes free, or 

united by the bracts into a dense mass, globose or ovoid, often 3-sided or 

3-ribbed, sometimes crowned with persistent perianth lobes, the fleshy wall 

formed partly by the accrescent perianth; exocarp juicy; endocarp hard; seed 

coat unspecialised. 

Distr. About 35 spp., almost entirely in the New World from Mexico to Peru and Brazil and West Indies, 

a single species in SE. Asia, extending into W. Malesia. 

Palyn. ERDTMAN (1952) described the pollen of H. brasiliense as 1-sulcate or 1-sulcoidate (?), sometimes 

provided with a number of thin branched and irregularly placed apertural areas, which in optical section can 

convey the impression of a polycolpoidate grain. According to Swamy (1953) the grains tend to be larger than 

in other genera of the family up to 35 1m and are generally polycolpate resembling Chloranthus but the fur- 

rows are often localised at a pole or other locus and the ends joined or reduction in number of the furrows 

resulting in acolpate grains occurs in some species; the exine is finely reticulate-pitted. MULLER (1981) reported 

that pollen grains of this genus have been found in Upper Miocene deposits in Mexico, Guyana and Colombia 

and suspects DoyLE may have been correct in comparing irregularly aperturate forms from the Lower Creta- 

ceous with this genus. 
References: ERDTMAN, Pollen morphology and plant taxonomy (1952) 111—112; Mutter, Bot. Rev. 47 

(1981) 9—12; Swamy, J. Arn. Arb. 34 (1953) 392—393. 
Floral morph. Leroy(1981, 1983) has suggested that what has usually been considered to be an inflores- 

cence of unistaminate, naked, ebracteate, male flowers is in fact itself a strobiloid male flower bearing several 

hundred spirally arranged stamens, an extremely primitive structure which correlates with the ‘Lower Creta- 

ceous’ type monosulcate pollen and adaptation to wind pollination. I have accepted this interpretation as be- 

ing the more plausible. 

Dr P. Rupa tt of the Jodrell Laboratory (Kew) has cut sections of the axis of material collected by B.L. 

Burtt in Sarawak. It contains 8 bundles and only single bundles enter the stamens, which is not at variance 
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with the theory. ENDREss’ comments (1971) on the female flower have already been mentioned in the general 

section (see p. 125). 

BuRGER (1977) considered that both the female flower (the most complex in the family) and the male (the 

most reduced) were derived from simple flowers resembling those of Chloranthus and Sarcandra, an idea of 

course totally at variance with that of Leroy. The 3-lobed covering of the female flowers of Hedyosmum truly 

suggests reduction and fusion from an ancestor with a 3-parted perianth. In some species this tissue becomes 

succulent and white in fruit, an aril-like adaptation for dispersal by birds. It may have arisen by modification 

of 3 adnate staminodes and the dorsal and lateral positions of the ribs and alternation of the vascular bundles 

of the ribs with those of the ovary supports this idea. 

References: BURGER, Bot. Rev. 43 (1977) 361; ENpReEss, Bot. Jahrb. 9 (1971) 39-60; Leroy, XIII Int. Bot. 

Congr. Abstracts (1981) 136; Taxon 32 (1983) 169-175; C. R. Ac. Sc. Paris 296 (1983) 747—752. 

1. Hedyosmum orientale MerrR. & CHUN, Sunyatse- 

nia 5 (1940) 36, t. 5; Wu Kuo-Fanc, Fl. Reipubl. 

Pop. Sin. 20 (1982) 95, f. 30. — H. nutans (non Sw.) 

Merr. Lingn. Sc. J. 5 (1927) 29. — Hedyosmum sp. 

STEEN. Bull. Jard. Bot. Btzg III, 13 (1933) 182. 

Dioecious glabrous herb or subshrub, 1—2.5 m 

tall; stems long, often straggling at the base, brittle 

and juicy above, up to 2 cm @, smelling like ginger- 

root; branches often drooping; upper internodes of- 

ten condensed, particularly in young plants so that 

petiolar sheaths overlap. Leaves lanceolate to linear- 

oblong, 9—22 by 1.5—4 cm, thin, long acuminate at 

the apex, narrowly cuneate at the base, the margins 

rather closely serrate, the serrations apically thick- 

ened, more or less obtuse; lateral nerves 20—30 pairs, 

fine, + raised; petioles 0.6—2(—3.5) cm, longer on 

one side, each pair joined to form a sheath 6—15 by 

6—8 mm. — Male flowers few in panicles, the floral 

axes 2—4.3 cm, the stalks c. 1 cm; very young flowers 

cone-like, about 1 cm long with a basal oblique ring 

6 mm wide of c. 13 acute or bifid bractlets; stamens 

about 300, anther locule 1.2 mm (2 mm in vivo) long, 

the connective appendage compressed, acute, 0.5—1 

mm long, asymmetrically incurved. — Female inflor- 

escences green, paniculate, c. 5 by 2 cm, the few 

branches 1—1.5 cm, + few-flowered; bracts rounded 

ovate, c. 5—6 by 5 mm with a long caudate apex 3—6 

mm long, c. 1 mm wide; sepals 3, triangular, 1—1.2 

mm long and wide, entire, crenate or + dentate. 

Ovary somewhat 3-angled, genuinely monocarpel- 

late; stigma greenish with red tips, essentially lanceo- 

late in outline, 2—2.2 mm long, irregularly lobulate, 

covered with several-celled hairs; tip of ovary with 

triangular impressed area with mammillate centre. 

Fruit ellipsoid, 3—4 mm long, + 3-angled, crowned 

by the calyx. 

Distr. S. China (Hainan; Kwangsi-Tonkin bor- 

der; S. Vietnam: Kontum); in Malesia: Sumatra 

Westcoast Residency (Lubuk Sulasi; Laras Talang), 

N. Bencoolen (Bt Daun), Borneo (West: Bt Tibang; 

Sarawak: Hose Mts, base of Bt Kajang, Bt Sarpan- 

dai; Bt Kenawang: Usun Apau), and Central Celebes 

(Palu Distr.: near Lake Lindu, G. Njilalaki, and west 

slope of Mt Poroka, Timbu). Fig. 8. 

Fig. 8. Localities of Hedyosmum orientale MERR. & 

CHUN. 

Ecol. Forest on dacite hillside, in ridge forest and 

foot of wet cliff, with conifers and Fagaceae, 1000— 

2365 m. Fl. March—April, fr. March—July. 

Note. In the BM there is a HoRSFIELD specimen 

of the genus, labelled in sched. H. sumatranum, 

which is the earliest collected specimen from the Old 

World. 



SPHENOSTEMONACEAE (C.G.G.J. van Steenis, Leyden) 

The taxonomic position and rank of the only genus Sphenostemon has a chequered history. In 

the course of time it has, under various names, been attributed to the Aquifoliaceae (by BAILLON, 

as Sphenostemon, 1875), to the Icacinaceae (as a species of Phlebocalymna, by F. VON MUELLER, 

1875), to the Guttiferae (as Nouhuysia, by LAUTERBACH, 1912), and to the Trimeniaceae (by 

Grpss, as /denburgia, 1917). 

BAILEY & SwAMy (1953) and BarLey (1956) examined the anatomy and concluded that the genus 

could not belong to either Guttiferae or Trimeniaceae cq. Monimiaceae, but they gave no clear 

alternative. When I summarised the complete generic synonymy (1955), I found it likely to retain 

Sphenostemon in Aquifoliaceae. 

An other opinion approached that of F. von MUELLER, viz. that by INGLE & DADSWELL (1961) 

who suggested, on the strength of the wood anatomy, a likeness with Platea in the Icacinaceae, 

and possibly also an affinity to Polyosma (Saxifragaceae). 

HUTCHINSON (1959) and Airy SHAW (1972) stuck to the Monimiaceous affinity, and I must ad- 

mit that there is a distinct resemblance, in androecium in particular, with Trimenia, but this is 

overruled by the anatomical and other differences. They felt possibly also strengthened by the fact 

that LOESENER (1942) had expelled Sphenostemon from the Aquifoliaceae, and had suggested af- 

finity with Theaceae or Ochnaceae, or as representative of a separate family. 

In a good overview BERNARDI(1964) concluded that Sphenostemon should remain in A quifolia- 

ceae. In this he is followed by Cronaquist (1981). 

A very thorough anatomical research of Aquifoliaceae led Baas (1975) to the conclusion that 

Sphenostemon is anatomically allied to both A quifoliaceae and Icacinaceae, probably more to the 

latter. In fact, in comparing the macromorphological characters it appears that all of them occur 

in Icacinaceae. He proposed that the genus should be accommodated in a family of its own, an 

idea already advanced by Airy SHAw (1972), allied to both Aquifoliaceae and Icacinaceae; this 

view is also held by THORNE (1983). The removal of Sphenostemon from Aquifoliaceae is well 

sustained by the seed structure. The fruit was mostly defined as a drupe containing a pyrene. BaI- 

LEY (1956) showed that the sclerified tissue is, however, not derived from the endocarp and that 

the fleshy envelope of it is really the whole of the pericarp. He accepted the sclerified tissue as 

derived from the testa. I expressed my doubt about this interpretation to Dr. W.A. VAN HEEL 

(Leyden), who found that the sclerified tissue surrounding the seed is of chalazal nature and that 

the seed belongs to a type characterized by CORNER (1976) as pachychalazal, a peculiar feature 

occurring in a limited number of families, amongst them /cacinaceae, but not Aquifoliaceae. Al- 

though not too fond of split families, I feel this new observation gives additional strength to recog- 

nize Sphenostemon representing a family of its own. 

DIcKISON & Baas (1977) noted a remarkable similarity in vegetative anatomy and some gross 

morphological features between Sphenostemon and Paracryphiaceae, a monotypic family from 

New Caledonia. This is compatible with the gradually accepted transfer of Aquifoliaceae, Icaci- 

naceae, and Sphenostemonaceae from the heterogeneous order of the Ce/astrales to the Theales. 

References: P. Baas, Blumea 22 (1975) 311—407, especially 339-340; H.E. Barton, Bull. 

Mens. Soc. Linn. Paris no 7 (1875) 53; Adansonia 11 (1875) 307; I.W. Bamey, J. Arn. Arb. 37 

(1956) 360—365, 9 fig.; I.W. Bamey & B.G.L. Swamy, J. Arn. Arb. 34 (1953) 77—87, fig. 1—3, 

tab. 1—3; L. BERNARDI, Candollea 19 (1964) 199-205; E.J.H. Corner, The seeds of dicotyledons 

(1976) 5—6; A. CronaQulist, Integrated system, efc. (1981) 720; W.C. Dickison & P. Baas, Blumea 

23 (1977) 417—438, especially 429—431; L.S. Grsss, Contrib. Flora & Phytogr. Arfak Mts (1917) 

136; J. Hutcuinson, Families of flowering plants, ed. 2, 1 (1959) 139; The genera of flowering 

plants 1 (1964) 124; H.D. IncLE& H.E. DapswELL, The anatomy of the secondary xylem of SW. 

Pacific tree species and their taxonomy, in mimeogr. 12 pp. pamphlet offered in a symposium 

of the 10th Pacif. Sci. Congr., Hawaii (1961) especially 5—7, table 1; C. LAUTERBACH, Nova Gui- 

nea 8 (1912) 844; Tu. LoEsENER, in E. & P. Nat. Pfl. Fam. ed. 2, 20b (1942) 36; F. von MUELLER, 

Fragmenta phytographiae Australiae 9 (1875) 151; H.K. Atry SHAw, Kew Bull. 27 (1972) 

325—326; in Willis, Dict. ed. 8 (1973) 1087; C.G.G.J. VAN STEENIS, Svensk Bot. Tidskr. 49 (1955) 

19—23; R.F. THORNE, Nordic J. Bot. 3 (1983) 103. 
(145) 
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1. SPHENOSTEMON 

BALL. Bull. Mens. Soc. Linn. Paris no 7 (1875) 53; Adansonia 11 (1875) 307; 

STEEN. Svensk Bot. Tidskr. 49 (1955) 19. — Nouhuysia Laut. Nova Guinea 8 

(1912) 844; ENGLERin E. & P. Nat. Pfl. Fam. ed. 2, 21 (1925) 197; STEEN. Acta 

Bot. Neerl. 1 (1952) 94, f. 2; Hatrus. Bot. Mag. Tokyo 65 (1952) 109. — Iden- 

burgia Grpps, Fl. Phyt. Arfak (1917) 136, f. 10, 11; G@G& ScHLTrR, Bot. Jahrb. 

58 (1923) 246, f. 2; PERKINS, Gatt. Monim. (1925) 23, f. 14. — Fig. 1. 

Shrubs or small trees. Leaves simple coriaceous, exstipulate, almost entire to 

distinctly glandular-dentate, penninerved, scattered, subopposite to pseudo- 

whorled, articulate at base. Racemes terminal or axillary, bracteate at base, at 

most as long as the leaves. Floral bracts early caducous. Flowers bisexual, ac- 

tinomorphic, the pedicel articulate at the base, all opening about simultaneous- 

ly, white. Sepals 4, free, decussate, widely imbricate, mostly hooded, sometimes 

less convex, rounded, outer ones mostly + saccate at base, and with prominent 

midrib. Petals free, 0 or 4 similar to the sepals but of more fleshy texture, all 

caducous at anthesis. Disk 0. Stamens 1-seriate, 4, 6, or 8—13, + sessile, after 

being exposed appearing as a globular body, sometimes with a few (1—3) flimsy 

appressed persistent appendages added (? staminodes), at anthesis free and ex- 

panded; connective firm, brown outside; anther-cells introrse and lengthwise 

dehiscent. Ovary superior, sessile on a thickened receptacle, often with grooves 

from the pressure of the stamens in bud, + fusiform or cylindric, capped by a 

fleshy, cap-shaped, sessile, slightly bisected stigma; cells 2, each with one pen- 

dent, apically attached, apotrophic ovule. Psewdo-drupe broad-ellipsoid to sub- 

globular, not rarely asymmetric, crowned by the stigma. Pericarp fleshy, finally 

black. Seed(s) 1 and having the shape of the fruit, or 2 and then plano-convex. 

Embryo small, surrounded by a thick, chalazal envelope, of which the outer lay- 

er is hard and bony and whether or not ruminate functioning as and superficially 

resembling the structure of a pyrene; this bony layer sometimes ridged outside 

and star-shaped in CS. 

Distr. New Caledonia, N. Queensland and East Malesia: New Guinea (incl. also New Britain, New Ireland 

and adjacent isles), Moluccas (Ceram) and Central Celebes. Four species in New Caledonia, | in Queensland 

and 3 in New Guinea. 

Ecol. Montane rain-forest. 

Morph. The New Caledonian species differ from the others in having 4 petals; all of them have few sta- 

mens (4 or 6) and often subentire leaves. According to Baas (1975) they are also distinct from the species of 

ser. Apetalae in their vegetative anatomy. As exposed in the introduction, the structure of the seed is different 

from that hitherto assumed as a pyrene with the bony tissue derived from the endocarp; or, as BAILEY (1956) 

assumed, from the testa. As a matter of fact the fleshy ‘pericarp’ is on its inside lined by an epidermis against 

the bony tissue. The bony tissue, continued inside by soft tissue, is again demarcated against the seed proper; 

the envelope of the seed is derived from the chalaza which, during development of the fruit, completely sur- 

rounds the seed. In ser. Apetalae the bony outer part of the pachychalaza extends ruminations in the soft part 

of it. 

However, in the New Caledonian S. pachycladus of ser. Sphenostemon, the bony outer part of the pachy- 

chalaza is circular, without ruminations. Unfortunately I have not succeeded to obtain ripe fruit of the other 

three New Caledonian species to check the structure of their seed, although I found a slight indication of it 

in S. oppositifolius HbR. 
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Taxon. The differences found between the New Caledonian species and those from East Malesia and 

Queensland induce me to raise the series to the rank of section, as follows. 

Section Sphenostemon 

Ser. Sphenostemon; STEEN. Svensk Bot. Tidskr. 49 (1955) 21. 

Petals 4. Stamens 4 or 6. Sclerified outer tissue of the pachychalaza in fruit circular, not rumi- 

nated. Leaves with a hypodermis and closed vascular system in midrib. 

Distr. Four species in New Caledonia. 

Section Apetalae (STEEN.) STEEN., Sfat. nov. 

Ser. Apetalae STEEN. Svensk Bot. Tidskr. 49 (1955) 22. 

Petals absent. Stamens 6 or 9—13. Sclerified outer tissue of the pachychalaza in mature fruit 

ruminated in its softer inner tissue. Leaves without a hypodermis and with a simple open vascular 

system. Anatomy different from species of sect. Sphenostemon. 

Distr. North Queensland and East Malesia. 

KEY TO THE SPECIES 

1. Stamens (5—)6. Inflorescences short, 1—2 cm. Pedicels even in fruit only c. 1/2 cm. Leaves usually not con- 

spicuously toothed to almost entire. 

2. Racemes puberulous, few-flowered. Stigma grooved, cupular, appressed to fruit apex, 2-3 mm g. Habit 

rather delicate, twigs thin. Leaves ovate- to obovate-lanceolate, acute-acuminate to caudate, 5—11 by 

37 4—3' 1/4 cm: petiole 4—7 mm 5... .- =... --- Be iret ant ae 5 eh err ns 5 Rhett he 2. S. arfakensis 

2. Racemes mostly glabrous. Stigma punctate in flower, flat and + elevated in fruit, hardly 3/4 to 1 mm 

wide, not cap-shaped and grooved. Habit not delicate, twigs rather sturdy. Leaves mostly oblanceolate, 

rather short- and mostly blunt-acuminate, 5—13 by 2 1/2—4 cm; petiole 10-20 mm . 3. S. lobosporus 

1. Stamens 8—13. Inflorescences 1 1/2—11 cm in fruit. Pedicels in flower 1/2—1 1/2 cm, in fruit up to 2 cm. 

Stigma sessile, grooved and cap-shaped, appressed to fruit apex, 2-3 mm g. Leaves almost always con- 

SPICUOUSIYs COOUNEd te cere vse ears cela rerege r= 

1. Sphenostemon papuanus (LAuT.) STEEN. & ERDT- 

MAN, Svensk Bot. Tidskr. 49 (1955) 22; v. ROYEN, Al- 

pine Fl. New Guinea 3 (1982) 1252, f. 399. — Nou- 

huysia papuana Laut. Nova Guinea 8 (1912) 844; 

STEEN. Acta Bot. Neerl. 1 (1952) 97, f. 2; Hatus. 

Bot. Mag. Tokyo 65 (1952) 110. — Idenburgia novo- 

guineensis Gipps, Fl. Phyt. Arfak (1917) 137, f. 10. 

— Idenburgia pachyphylla Gic & SCHLTR, Bot. 

Jahrb. 58 (1923) 246, f. 2 A—M. — Idenburgia elaeo- 

carpoides GitG & SCHLTR, /.c. 247, f. 2 N-X. — 

Idenburgia pauciflora A.C. SmitH, J. Arn. Arb. 22 

(1941) 234. — Nouhuysia pauciflora (A.C. SMITH) 

STEEN. Acta Bot. Neerl. 1 (1952) 97; Hatus. Bot. 

Mag. Tokyo 65 (1952) 109. — Nouhuysia novogui- 

neensis (GipBs) Hatus. Bot. Mag. Tokyo 65 (1952) 

109. — Nouhuysia pachyphylla (GiLG & SCHLTR) Ha- 

tus. l.c. — Nouhuysia elaeocarpoides (GuG & 

Scuutr) Hatus. /.c. — S. pauciflorum (A.C. SMITH) 

1. S. papuanus 

STEEN. & ERDTMAN, Svensk Bot. Tidskr. 49 (1955) 

22. — Fig. 1. 
Treelet or tree, (2—)5—25 m tall, 4-50 cm g, glab- 

rous or innovations and inflorescences short-hairy or 

with small brown scales; branchlets rather sturdy; 

blaze and wood mostly orange brown. Leaves 

pseudo-opposite to pseudo-verticillate (3—7 leaves), 

coriaceous, dentate, elliptic to lanceolate or oblan- 

ceolate to obovate, rounded to acuminate at apex, 

distinctly nerved and veined, venation above some- 

times shallowly sulcate, underneath pale or whitish 

green in vivo, 2 1/2—19 by 1 1/2—7 cm; petiole 

1/2—3 cm. Racemes terminal and axillary or on short 

shoots, 1 1/2—11 cm at base mostly bracteate; bracts 

4—10 by 3—5 mn, ciliate. Flowers white. Pedicels 

3-15 mm, in fruit up to 20 mm. Sepals convex to 

hooded, the outer + saccate at base, midrib elevat- 

ed. Petals 0. Stamens 8—13, close together, thick, + 
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Fig. 1. Sphenostemon papuanus (LAuT.) STEEN. & ERDTMAN. a. Habit, x 1/2, b. inflorescence, nat. size, c. 

ripe bud, d. flower during anthesis, e. pistillum, all x3, f. anther, dorsal side, x 5 (RUTTEN 2240). 

triangular in CS, the connective dark brown, occa- 

sionally with 1—3 flimsy appendages adhering to the 

stamen-globe, later the stamens spreading. Ovary fu- 

siform, thick, 2 mm; stigma sessile, slightly bilobed, 

cap-shaped, appressed, both with impressions from 

the stamens. Fruit broad-ellipsoid or obovoid, rarely 

oblique, very rarely with a stipe-like base, 1 1/2—2 

1/2 by 3/4—1 3/4 cm, via red finally black. Seeds 

1—2, broadly ellipsoid, (if 2) plano-convex, smooth 

or ribbed (lobed in CS); stigmatic cap 3—4 mm @. 

Distr. Malesia: Central Celebes, Moluccas (Ce- 

ram), and New Guinea (incl. Goodenough, Fergus- 

son, New Britain and New Ireland Is.). 

Ecol. A subsidiary small tree in primary mixed 

montane forest, or mossy forest, often associated 

with Nothofagus, Quintinia, Elaeocarpus, Myrta- 

ceae and Libocedrus, also in old secondary forest, 

sometimes fire-induced; (500—)800—3000(—3300) m, 

rather common. F/. June—Jan., fr. Jan.—Dec., not 

seldom fl. and fr. together; c. 130 collections. 

Vern. Though no uses are mentioned the plant is 

well known, carrying a large number of names in 

New Guinea: bukhane, Mt Ne, W. Highl., kemena- 

bubodereh, kimnababoderreh, Chimbu: Masul, ke- 

ramura, wehnagenaja, Mairi: Watabung, kibamo, 

Kutubu, W. Highl., konge, Wahgi: Minj, kup, Ha- 

gan: Togoba, mandam?’, Sila lang., medaboh, Mt 

Ambua, mem, Mendi, meme, Mendi, Tomba, 

mem(i), Enga, menseh?, Tanah Merah, mime, Meri- 

manta, mogoro, mokoro, morogl, mororo, Kapau- 

ku, omipa, Asaro: Kefamo, ounatrok, Hindenburg 

Ra., Sepik, patiba, Hagen, Minj, soka, Naho lang. 

New Britain: napun, newala, Mt Talawe. 

Notes. By the large increase of specimens avail- 

able (in 1952 c. 24, now c. 130) the variability has 

shown up and S. pauciflorum cannot be upheld. The 

number of tangible differential characters used in the 

key in 1952 has also become more vague. 

This variability extends to the indument; several 

specimens (8) carry small brown scales on the ra- 

cemes and innovations, in 7 the racemes and innova- 

tions are hairy to puberulous, the hairs sometimes 
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mixed with scales, 5 specimens have more or less bul- 

late leaves and are hairy, some 8 specimens have 

ridged seeds, 3 have both ridged seeds and some 

hairs. In 8 specimens I found 1, 2 or 3 flimsy appen- 

dages which adhere to the anther-globe. Formerly I 

assumed that they could represent reduced petals (4 

true petals are found in the New Caledonian species) 

but as these appendages are not decussate and persist 

with the stamen whorl, I am now inclined to regard 

them as reduced stamens. These independent varia- 

tions do not allow to distinguish further taxa. 

2. Sphenostemon arfakensis (Gipps) STEEN. & ErpT- 

MAN, Svensk Bot. Tidskr. 49 (1955) 22. — Idenburgia 

arfakensis Gipps, Fl. Phyt. Arfak (1917) 139, f. 11. 

— Nouhuysia arfakensis (GipBs) STEEN. Acta Bot. 

Neerl. 1 (1952) 97; Hatus. Bot. Mag. Tokyo 65 

(1952) 110. 

Shrub or small tree, 5 m. Twigs rather delicate. 

Leaves lanceolate, to oblanceolate, distinctly acute- 

acuminate, rather obscurely toothed, to almost en- 

tire, tending to be opposite, not in pseudo-whorls, 

5—11 by 1 3/4—3 1/4 cm; petiole thin, 4—7 mm. Ra- 

cemes short, puberulous, few-flowered, c. 2—3 cm. 

Buds 5 mm. Sepals shallow-convex, not hooded. Sta- 

mens 6. Stigma grooved, cupular, appressed to the 

apex of the ovary, 2—3 mm @. Fruit 10 by 7 mm. 

Distr. Malesia: New Guinea (Arfak Mts), 2 col- 

lections. 

Ecol. On open summit of Mt Kubré, c. 2700 m. 

FI. Dec. 

Notes. Though some dozen collections of Sphe- 

nostemon were made on the Arfak Mts, the only spe- 

cimen known, besides the type (Grsps 6003), is Kos- 

TERMANS 2217, found near Angi Gita Lake at 1800 m. 

By the stigma it resembles S. papuanus and differs 

from S. /obosporus, but the 6 stamens point the re- 

verse way. By its delicate habit it differs from both. 

3. Sphenostemon lobosporus (F.v.M.) L.S. Smiru, 

Proc. R. Soc. Queensl. 68 (1957) 43. — Phleboca- 

lymna lobospora F.v.M. Fragm. 9 (1875) 151. 

Tree, 5—9 m high, c. 20 cm o. Leaves elliptic, obo- 

vate, or oblanceolate, mostly almost entire, opposite 

or 3 or 4 in pseudo-whorls, marginal teeth usually 

few and faint, apex acuminate, S—10 by 2—4 cm; pet- 

iole 1—1 1/2 cm. Racemes short, few-flowered, 1—2 

cm, mostly glabrous. Pedicels 3—5 mm in fruit. 

Bracts 4 1/2—5 mm. Stamens (5—)6. Ovary slender, 

hardly ridged; stigma small knob-shaped. Fruit as in 

the other species, but crowned by a punctate stigma 

which is also in fruit non-appressed and hardly 1 mm 

o. 

Distr. N. Queensland (Cook & S. Kennedy Dis- 

tr.); in Malesia: SE. New Guinea (Milne Bay Distr.: 

Simpson Ra.; Mt Dayman; W. Highl. Prov.: Jimi 

valley); 3 collections. 

Ecol. Subsidiary tree in mixed, montane rain- 

forest, 1200—1500 m (in Queensland 500—1150 m). 

Fl. Aug., fr. June, Aug. 

Notes. Of the three specimens from Papua, one 

(SCHODDE 5550) has flowers and fruit which enabled 

to examine the stamens: one flower had 6 and ano- 

ther 5 + a staminode. This specimen agrees also in 

the inconspicuously dentate leaf margin. The other 

sheet (BrRAss 23154) has only fruits, but the stigma is 

typical for S. lobosporus; however, it has distinctly 

dentate leaves and racemes up to 5 cm in fruit, which 

is atypical for S. lobosporus. The third specimen 

(For. Coll. Herb. Bulolo 8458) has hairy infructes- 

cences, the two others being glabrous, reducing dif- 

ferences with S. arfakensis to the stigma only! 

In Queensland the species attains a height of 6—24 

m and a stem diameter of 50 cm. 
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ELAEAGNACEAE (J.F. Veldkamp, Leyden)! 

This small family has a typical northern hemisphere range; it is absent from South America, ex- 

tends in Eurasia only to the Mediterranean and in Southeast Asia to Malesia and NE. Queensland. 

There are 3 genera of which E/aeagnus occurs throughout the range (20—50 spp.), Shepherdia oc- 

curs only in North America (c. 3 spp.), and Hippophaé occurs throughout Eurasia (c. 3 spp.). 

The habitat is chiefly in steppes and along coasts, but in SE. & E. Asia, Malesia and N. Queens- 

land Elaeagnus is found as a substage liana in the everwet rain-forest, showing no special prefer- 

ence for seasonal climates. 

A characteristic feature is the universal occurrence of an often dense indument of scales and 

frequent occurrence of short-shoot thorns. 

About the affinity three opinions prevail. BENTHAM & Hooker /. (1880) placed the family near 

the Thymelaeaceae and this position in the Thymelaeales was still upheld by MELCHIOR (1964) and 

supported by Rao (1974). Most authors, e.g. RENDLE (1952) follow VON WETTSTEIN (1911), who 

accommodated the family in the Myrtiflorae. CRONQuIST (1981) included it in his Rosidae-order 

Proteales, but wondered whether this was not an artificial place. He also pointed out affinities 

to the Thymelaeaceae which he included in the Rosidae-order Myrtales, but remarked (/.c. 603) 

that “As a putative member of the Myrtales, the Elaeagnaceae would stand out like a sore thumb 

on anatomical as well as floral morphological grounds, but an evolutionary relationship via the 

Thymelaeaceae cannot be ruled out on the basis of present evidence. For the present it will do 

no harm to retain the Proteaceae and Elaeagnaceae in the same order. When more evidence is 

available it may become necessary to restore the order E/aeagnales and insert it in a position fol- 

lowing the Myrtales.” 

The latter view was held by TAKHTAJAN (1969), who in 1980, however, placed the Elaeagnales 

with the Elaeagnaceae as its only family next to the Rhamnales in the Celastranae, which super- 

order he placed next to the Proteanae, which include the Proteales. The Thymelaeaceae he put 

in the Malvanae and the Myrtales in the Myrtanae. Such a relationship with the Rhamnales was 

also proposed by HUTCHINSON (1926, 1959, 1973) and THORNE (1983). 

DAHLGREN (1975) recognizes Elaeagnales but does not make a decision about affinity other than 

those mentioned. 

Pollen structure does not lead to an unequivocal opinion about affinity (LEINs, 1967). 

Fossil pollen considered to represent E/aeagnus dates from the Oligocene (MULLER, 1981). 

References: BENTHAM & HooKER, Genera Plantarum 3 (1880) 203; CRoNnguist, An integrated 

system efc. (1981) 603, 606; DAHLGREN, Bot. Notis. 128 (1975) 119—147, especially p. 134; Hurt- 

CHINSON, Fam. FI. Plants 1 (1926) 245; ed. 2 (1959) 342; ed. 3 (1973) 424; Lens, Grana Palynol. 

7 (1967) 390—399; MEtcuior, Syllabus der Pflanzenfamilien ed. 12, 2 (1964) 320; MULLER, Bot. 

Review 47 (1981) 87; V.S. Rao, J. Ind. Bot. Soc. 53 (1974) 156—161; RENDLE, Classification FI. 

Pl. 2 (1952) 372; TAKHTAJAN, Flowering Plants (1969) 229; Bot. Review 46 (1980) 225—359; THorR- 

NE, Nordic J. Bot. 3 (1983) 105; voN WetTsTEIN, Handb. Syst. Bot. (1911) 669. 

ELAEAGNUS 

Tourn. ex LINNE, Sp. Pl. 1 (1753) 121; Gen. Pl. ed. 5 (1754) 57; SCHLECHTEND: 

in DC. Prod. 14, 2 (1857) 606; Maxim. Mel. Bot. 7 (1870) 559; SERV. Bull. Herb. 

Boiss. II, 8 (1908) 381; Beih. Bot. Centralbl. 25, 2 (1909) 1 (‘Mon. Eléagn.); ’T 

Hart & VELDK. Blumea 26 (1980) 393. — Fig. 1, 2. 

Shrublets, shrubs, rarely trees, or (in Mal.) woody climbers, branching mono- 

podially, with stellate scales; older parts usually armed with thorns derived from 

short-shoots. Leaves spiral, simple, entire. F/owers usually bisexual, in axillary 

(1) Introduction by the General Editor. 

(151) 
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inflorescences, or pseudo-terminal, cymose, actinomorphic, 4(—5—8)-merous, 

often scented. Bracteoles absent. Perianth simple; tube + cylindric, qua- 

drangular, constricted above the ovary, then inflated (‘limb’); perianth- 

segments (in Mal.) 4, valvate. Disk usually inconspicuous, intra-staminal. Sta- 

mens (in Mal.) 4, alternitepalous, inserted in the throat; anthers dorso-versatile, 

introrse with 2 longitudinal slits. Ovary superior, 1-locular; style 1; stigma uni- 

lateral, elongated. Ovu/e 1, basal, anatropous. Fruit a drupe, enclosed in the en- 

larged fleshy perianth-tube, usually with 8 longitudinal ribs; exocarp fleshy, 

mesocarp bony or leathery, endocarp woolly pubescent inside (in Mal.). Seed 

1; endosperm absent (in Mal.), rarely scanty; embryo straight. 

Distr. About 20—?45 spp. over the northern hemisphere through tropical Southeast Asia and Malesia to 

N. Queensland; in Malesia 2 spp. 

Ecol. Primary and secondary rain-forest, without a preference for dry regions or a seasonal climate, from 

the lowland up to c. 2100 m. 

Taxon. SERVETTAZ (1908, 1909) made an excessively detailed classification of the genus, splitting up the 

classical species into a number of others, subspecies, and varieties. This work is often more an impediment 

than a help in the study of the taxonomy of Elaeagnus. The delimitating characters used by SERVETTAZ have 

usually been drawn from too few specimens, and his use of the shape, size, colour, and consistency of the 

leaves and the colour of the flowers has proven to be of little value, as these generally are individual features 

of the specimens, but not of taxa. He had a very confusing way of citing his material. In Malesia he distin- 

guished 6 spp. and a number of infraspecific taxa. Later authors have recognized only one, joining all into 

E. latifolia, or two, E. conferta and E. triflora. | agree with the latter opinion, although it may be remarked 

that the differences between these two species and E. /atifolia are only slight. The differences seem to be clear- 

cut when flowers are available, but vegetative material is impossible to identify. None of SERVETTAZ’ infraspe- 

cific taxa could be maintained. 

The Malesian species of E/laeagnus belong to sect. Elaeagnus (sect. Sempervirentes, nom. inval., SERVET- 

TAZ, 1909). 

Uses. The Malesian species are usually misidentified as E. /atifolia and the possibly different uses of the 

species can therefore not be disentangled. HEYNE (Nutt. Pl. 1927, 1152) mentioned the presence of more or 

less edible, sourish fruits (areuj susumunding or areuj dudurenan) and of extremely acid ones (areuj dudure- 

nan). This may be due either to the presence of various races of one or both species, or it may be of specific 

significance. 

Field notes. Flowers fragrant, white, cream, pale yellow, whitish and brown dotted, pale inside. Fruit 

pinkish to glossy red or pale brown, when ripe juicy and sweet to very acid. Measurements of the fruit are 

taken from dry specimens in the herbarium; they are much smaller than in the living state; collectors hardly 

ever measure them in the field. 

KEY TO THE SPECIES 

The term ‘limb’ means the inflated, quadrangular part of the perianth between the constriction of the tube 

and the perianth segments. 

1. Flowers tubulose-campanulate; limb 4.5—7 mm long. Style straight, sparsely scaly at base only. Perianth 

segments (2—)3—4 by 2—3.25 mm. Continental Southeast Asia .................-0-0020-- E. latifolia 

1. Flowers trumpet-shaped; limb 1—4 mm long. Style at apex hook-shaped. 

2. Limb 3.5—4 mm long, sometimes thickened at base. Style densely stellate-scaly, especially near the base. 

Remanthyscpmentsa(l——)ill-5—2abyales—2 emi 522-44 seein eicinicig: ose <2 > eis 1. E. conferta 

2. Limb 1—3(—4) mm long. Style glabrous, rarely with some stellate scales at base. Perianth segments 

DA) ey 22 Sarina. apt ed Stk PRAch Ea) Sie sila Fle a Anta hpas < «hee gifts. Geyilae ee oe 2. E. triflora 
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1. Elaeagnus conferta Roxs. [Hort. Beng. (1814) 11, 

nomen] FI. Ind. 1 (1820) 460; ed. Carey 1 (1832) 440; 

A. Ricu. Mém. Soc. Linn. Paris 1 (1823) 385, 405; 

SCHLECHTEND. in DC. Prod. 14, 2 (1857) 612; Lin- 

naea 30 (1859—60) 367; ibid. 32 (1863) 301; Kurz, 

For. Fl. Burma 2 (1877) 331; Serv. Bull. Herb. 

Boiss. II, 8 (1908) 389, incl. ssp. javanica (BL.) SERV. 

et ssp. dendroidea (SCHLECHTEND.) SERV.; Beih. Bot. 

Centralbl. 25, 2 (1909) 89, 91, f. 5.1, incl. ssp. eucon- 

Serta SERV., var. calcuttensis SERV., ? var. malaccen- 

sis SERV., var. septentrionalis SERV., et var. silheten- 

sis SERV.; LECOMTE, Fl. Gén. I.-C. 5 (1915) 181; 

Back. & Baku. f. Fl. Java 2 (1965) 86; ’r Hart & 

VELDK. Blumea 26 (1980) 396, with full synonymy 

and discussion. — E. javanica BL. Bijdr. (1826) 638; 

SCHLECHTEND. in DC. Prod. 14, 2 (1857) 614; Lin- 

naea 30 (1859—60) 377; Back. in Heyne, Nutt. PI. 

(1927) 1152. — E. arborea Roxs. var. dendroidea 

SCHLECHTEND. in DC. Prod. 14, 2 (1857) 612. — E. 

gaudichaudiana SCHLECHTEND. /.c. 612; Linnaea 30 

(1859—60) 370; SERv. Bull. Herb. Boiss. II, 8 (1908) 

390; Beih. Bot. Centralbl. 25, 2 (1909) 103; Merr. 

Trans. Am. Phil. Soc. II, 24 (1935) 279. — E. den- 

droidea SCHLECHTEND. Linnaea 30 (1859—60) 362. 

— Fig. la—d. 

Evergreen woody climber, occasionally erect, up 

to 12 m, innovations silvery scaly. Axillary buds 2, 

collateral. Leaf elliptic to obovate, 6.5—11(—12.5) by 

3.5—5(—5.5) cm, base obtuse, sometimes rounded, 

apex acute to acuminate; nerves 5—8 pairs, loop- 

shaped; blade above with a slightly immersed midrib, 

below brown to silvery scaly. Petiole 8—11 mm. Jn- 

florescences 1—5-(or 6-)flowered fascicles; bracts up 

to 2 mm long. Pedicels 1—2(—3) mm. Flowers 

trumpet-shaped, 6—8 mm long; tube 1.5—2(—2.5) by 

c. 1 mm g; limb 3.5—4 by 1.5—2.5(—3) mm 9, about 

twice as long as the perianth-segments; these trian- 

gular to broadly ovate, (1—)1.5—2 by 1.5—2 mm, in- 

side with stellate scales. Filaments filiform, broadly 

winged towards the base, 0.5—1.5 mm long; anthers 

(0.5—)1(—1.5) mm long. Ovary 1—2 by c. 0.5 mm @, 

glabrous. Style terminally hook-shaped, exserted for 

(0.5—)1—2 mm above the throat, densely stel- 

late-scaly; stigma 1—2 mm long. Fruit ellipsoid, up to 

35 by 15 mm @ (spirit); seed and peanut-shaped em- 

bryo to 20 by 7 mm g; radicle up to 3 mm long. 

Distr. Continental SE. Asia: Nepal, India (As- 

sam), through Bangladesh, Burma (Pegu), Indochi- 

na, Andamans & Nicobars, to Malesia: Malaya (P. 

Penang, Perak), Sumatra, throughout Java (Bogor, 

Priangan, Semarang, Madiun, Surabaya). 

Ecol. Rather rarely recorded, in bamboo and 

mixed deciduous, and in evergreen forests; 400—2000 

m. 

Vern. Java: areuj dudurenan, a. susumunding, 

kakaduan, meligi, S. 

Notes. ’T HART& VELDKAMP(1980) at length dis- 

cussed the typification and location of the types of 

the complicated synonymy. Elaeagnus gaudichaudi- 

ana has been included, the type of which came from 

Indochina. MERRILL (1935) suggested in his evalua- 

tion of LouRErIRO’s species (Flora Cochinchinensis, 

1790) its conspecificity with Octarillum fruticosum 

Lour. (E. fruticosa (LouR.) CHEVAL.), which he 

claimed to be the only representative of Elaeagnus in 

Indochina. As the Lourerro specimen in the BM is 

sterile, and SERVETTAZ distinguished 3 species in 

Indochina, this conclusion cannot be accepted. It 

may be further noted that Lourerro described his 

species with solitary flowers, while E. conferta usual- 

ly has several-flowered fascicles which are only occa- 

sionally reduced to one flower. Elaeagnus conferta is 

thus the oldest name available of certain application. 

Field notes. Usually climbing, rarely a tree, 

with reddish brown bole. Flowers yellowish, pendu- 

lous. Fruit orange-red when ripe, juicy, delicious but 

acid, up to 4 by 2 cma. 

2. Elaeagnus triflora Roxs. [Hort. Beng. (1814) 11, 

nomen] FI. Ind. 1 (1820) 459; ed. Carey 1 (1832) 439; 

SERV. Bull. Herb. Boiss. II, 8 (1908) 390, incl. ssp. ri- 

gida SERYV., ssp. obsoleta SERV., ssp. polymorpha 

SERV. ef ssp. tetragonia SERV.; Beih. Bot. Centralbl. 

25, 2 (1909) 104, incl. var. brevipes SERV. et var. lon- 

gipes SERV.; BACK. & BAKH. f. Fl. Java 2 (1965) 86; 

*T Hart & VELDK. Blumea 26 (1980) 398. — E. Jati- 

folia (non L.) A. Ricu. Mém. Soc. Linn. Paris 1 

(1823) 386, 404; Mor. Syst. Verz. (1846) 70; Mia. Pl. 

Jungh. 2 (1852) 173, incl. forms; Zoi. Syst. Verz. 2 

(1854) 117; SCHLECHTEND. in DC. Prod. 14, 2 (1857) 

610, p.p., incl. var. triflora SCHLECHTEND.; Linnaea 

30 (1859—60) 347; Kurz, Nat. Tijd. N. I. 27 (1864) 

172; BENTH. FI. Austr. 6 (1873) 39; Hook.f. FI. Br. 

India 5 (1886) 202, p.p.; Fors. & Hemst. J. Linn. 

Soc. Bot. Lond. 26 (1894) 403, p.p.; GmGin E. & P. 

Nat. Pfl. Fam. III, 6a (1894) 251, p.p.; GAMBLE, J. 

As. Soc. Beng. 75, ii (1912) 267; Koorp. Exk. Fl. Ja- 

va 2 (1912) 658; Rip. J. Fed. Mal. St. Mus. 8 (1917) 

81; MerRR. Sp. Blanc. (1918) 279; RENDLE, J. Bot. 63 

(1925) Suppl. 90, p.p.?; C.T. Wuire, Contr. Am. 

Arb. 4 (1933) 75; von Matmin Fedde, Rep. 34 (1934) 

282. — E. ferruginea A. Ricu. Mém. Soc. Linn. Pa- 

ris 1 (1823) 387, 404; Mia. Pl. Jungh. 2 (1852) 173; 

SCHLECHTEND. in DC. Prod. 14, 2 (1857) 610; Lin- 

naea 30 (1859-60) 350; ibid. 32 (1863) 303; SERV. 

Bull. Herb. Boiss. II, 8 (1908) 390, incl. ssp. suma- 

trana SERV.; Beih. Bot. Centralbl. 25, 2 (1909) 110, 

incl. var. richardia SERV. et var. atrovirens SERV. — 

E. philippinensis PERROTTET, Mém. Soc. Linn. Paris 

3 (1824) 114; Merr. Sp. Blanc. (1918) 279; En. Phi- 

lip. 3 (1923) 134; Quis. Medic. Pl. Philip. (1951) 638; 

Lr & Lat, Quart. J. Taiwan Mus. 33 (1980) 247. — 

E. rigida Bu. Bijdr. (1826) 639; Mig. Pl. Jungh. 2 

(1852) 173; SCHLECHTEND. in DC. Prod. 14, 2 (1857) 
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Fig. 1. Elaeagnus conferta RoxsB.a. Habit, « 1/2, b, c. flowers, x3, d. scale, x 25. — E. triflora Roxs. var. 

brevilimbata ’t Hart. e. Flower, x3. — E. triflora Roxs. var. triflora. f. Flower, x3 (a—d ARENS 34, e 

HOOGLAND 4537, f LORZING 8523). 

614; Linnaea 30 (1859-60) 376. — E. angustifolia 

(non L.) BLANco, FI. Filip. 1 (1837) 74; ed. 2 (1845) 53; 

ed. 3, 1 (1877) 100. —E. perrottetii SCHLECHTEND. in 

DC. Prod. 14, 2 (1857) 613, nom. superfl.; Mia. FI. 

Ind. Bat. 1, 1 (1858) 981. — E. cumingii SCHLECH- 

TEND. in DC. Prod. 14, 2 (1857) 613; Serv. Bull. 

Herb. Boiss. II, 8 (1908) 391, incl. ssp. perrottetii 

SERV.ef ssp. philippinensis SERV. —E. rostrata SERV. 

Bull. Herb. Boiss. II, 8 (1908) 392; Beih. Bot. Central- 

bl. 25, 2 (1909) 113, f. 5: 40-42. — E. zollingeri Serv. 

Bull. Herb. Boiss. II, 8 (1908) 392; Beih. Bot. Central- 

bl. 25, 2 (1909) 112, f. 5: 36—39. — Fig. le, f. 

KEY TO THE VARIETIES 

1. Limb 2—3(—4) mm long, subequal to 1.5 times as 

long as the segments. Style glabrous or rarely with 

some stellate scales at base..... a. var. triflora 

1. Limb 1—1.5 mm long, about half as long as the 

perianth segments. Style glabrous 

b. var. brevilimbata 

a. var. triflora — Fig. If. 

Evergreen woody climber, occasionally shrubby, 

up to 10 m high, innovations silvery scaly. Axillary 
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buds 2, collateral. Leaf elliptic to oblong, 

1.5—10(—12) by (0.3—)1—4(—6) cm, base obtuse, 

sometimes rounded, apex acuminate, sometimes 

acute; nerves 5—8 pairs, loop-shaped; blade above 

with a slightly immersed midrib, below brown to sil- 

very scaly. Petiole (4—)S—6(—7) mm. /nflorescences 

1—3(—8)-flowered fascicles; bracts up to 2 mm long. 

Pedicels 2—5(—7) mm, elongated in fruit to 8 mm. 

Flowers trumpet-shaped, 6-9 mm _ long; tube 

1.5—2.5 by c. 1 mm g; limb 2—3(—4) by (1.5—) 
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ZE 

Fig. 2. Stem thorns on the stem of an Elaeagnus liane 

(West Java, Tjibodas; vAN STEENIS 11162), * 1/2. 
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2—2.5(—3) mm 9g, slightly shorter than to 1.5 times as 

long as the perianth segments; these broadly ovate, 

(2—)2.5—4(—5) by 2—3 mm, inside sometimes with 

stellate scales. Filaments filiform to cone-shaped, 

0.3—1 mm long; anthers (0.5—)1(—1.5) mm long. 

Ovary 1—2 by 0.5(—1) mm @, glabrous. Szy/e fili- 

form, terminally hook-shaped, exserted for 

(0.5—)1—2 mm above the throat, glabrous, rarely 

with a few scattered stellate scales at base; stigma 

1—2 mm long. Fruit ellipsoid, up to 4 by 2 cm (in spir- 

it), seed and peanut-like embryo up to 17 by 6 mm; 

radicula up to 3 mm long. 

Distr. N. Queensland, throughout Malesia, incl. 

also New Britain. Also in Botel Tobago, SE. of Tai- 

wan. Not in New South Wales. 

It cannot be ruled out that this species occurs in 

continental Asia as well under some other name. AI- 

though not all names have been checked for that 

area, so far none were discovered which should have 

been included here. 

Ecol. Primary rain-forest, swamp forest, second- 

ary scrub with Gleichenia, sometimes gregarious, 

from the lowland up to 1800 m. 

Uses. The ripe fruit is given to children suffering 

from amoebic dysentry (Suuit, 1934, cited by Qur- 

SUMBING, 1951, sub E. philippinensis). CHOPRA 

(1933, ex QuISUMBING, /.c.) stated that the flowers 

are astringent and cardiac. 

Vern. Sumatra: hail-hail, Toba-Batak, kail-kail, 

Karo-Batak. Java: (areuj or daun) dudurénan, em- 

pos, kakduan, kitjepot, leutik, S, berbikuda, godong 

wadang, ketadak, Md. Bali: kelintju. Philippines: 

bantap, Sul., banekan, Bon., kopapei, padias, \g., 

lagot, Buk., malaimus, P. Bis. 

Note. Field note. Shrub or woody climber. Flow- 

ers strongly scented. 

b. var. brevilimbata ’r Hart, Blumea 26 (1980) 400 

(‘brevilimbatus’). — E. triflora Roxs. ssp. tetrago- 

nia (non SERV.): MERR. & PERRY, J. Arn. Arb. 22 

(1941) 267. — Fig. le. 

Leaf with (S—)6—11 pairs of nerves; petiole (2—) 

3—4(—5) mm long. Inflorescences 1—4 (or 5)- 

flowered fascicles. Flowers 4—7.5 mm long; tube 

1.5—2 by c. 1 mm g; limb 1—1.5 by 1.5—2 mm, + 

half as long as the perianth segments; these broadly 

ovate, 2—3 by (1.5—)2(—2.5) mm, stellate-scaly in- 

side. Fruit 15—17 mm long. Seed up to 12 by 4.5 mm; 

embryo up to 9 mm long. 

Distr. N. Queensland and in Malesia: through- 

out New Guinea. 

Ecol. Primary rain-forest, Castanopsis-forest, 

swampy secondary forest; (0—)450—1600(—2125) m 

alt. 
Note. Field notes. Climber or scrambling shrub, 

to 30 m high. Flowers grey green, white, yellow, very 

fragrant. Fruit red, fleshy. 
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Uncertain 

Elaeagnus conferta Roxs. var. pallescens SERY. 

Beih. Bot. Centralbl. 25, 2 (1909) 96. — This is based 

on KorTHALss.n. from Sumatra (in L), but its iden- 

tity remains uncertain as the specimens are sterile. 



MENISPERMACEAE (L.L. Forman, Kew)’ ” 

Dioecious woody or sometimes herbaceous climbers, rarely erect shrubs or trees 

(Cocculus sp. in Mal.); tubers sometimes present (Stephania spp.); sometimes 

producing exudate or rarely latex (Fibraurea; Tinomiscium). Wood often with 

concentric rings or arcs of vascular bundles separated radially by interfascicular 

rays, or vascular bundles in one ring; wood sometimes yellow. Young shoots of- 

ten tendrilliform. Young stems usually drying longitudinally striate. Stipules ab- 

sent. Leaves spiral, simple (rarely trifoliolate extra-Mal.), often palmatinerved 

at base and sometimes peltate, or penninerved, margin usually entire, some- 

times broadly crenate (rarely dentate extra-Mal.), sometimes deeply 3—5-lobed; 

petiole often swollen at base, sometimes also at apex, sometimes leaving a raised 

discoid scar on the stem. /nflorescences axillary or on defoliate branches or cau- 

liflorous; solitary or fasciculate, various in form, often cymes, thyrses or 

pseudoracemes, branching of cymes rarely umbelliform (Stephania spp.), flow- 

ers rarely in a disciform capitulum (Stephania spp.); female usually fewer- 

flowered than male, female rarely with accrescent bracts (Cissampelos spp.). 

Flowers small, usually green, yellow or white, actinomorphic or female some- 

times zygomorphic. Sepals usually in 1—2(—4) whorls of 3, or 1 whorl of 4, the 

outer whorl(s) smallest, imbricate but the innermost whorl sometimes valvate 

and sometimes + connate, sepals rarely spirally arranged (Hypserpa); in female 

sometimes reduced to 1 or 2. Petals mostly 3—6 in 1 or 2 whorls or O, free or 

sometimes + connate, usually smaller than the sepals, rarely larger (Sarcopeta- 

lum), the lateral edges or lobes often inflexed and sometimes clasping the oppo- 

site stamen, often glandular within; in female sometimes reduced to 1 or 2. Sta- 

mens mostly 3 or 6, sometimes 9 or up to c. 40, often free and opposite a petal, 

or variously connate, sometimes forming a peltate synandrium, connective 

sometimes adaxially or abaxially thickened, rarely terminally prolonged (Ma- 

crococculus); anthers introrse to extrorse with dehiscence longitudinal to trans- 

verse. Staminodes sometimes present in female, usually subulate. Carpels free, 

usually 3 or 6, sometimes | or to 12 (to c. 30 in extra-Mal. Tiliacora), sometimes 

borne on a short gynophore; style terminal when present; stigma often sessile, 

reflexed and lobed or divided. Pistillodes 0 in male. Ovules 2 reducing to | in 

development, attached ventrally. Fruits of 1—6 (—10) drupes sometimes borne 

on an enlarged + globose, discoid or columnar carpophore which is rarely 

shortly branched (Anamirta, Tiliacora). Drupes sometimes narrowed at base in- 

to a stipe, style-scar terminal, ventral or close to base; exocarp membranous to 

coriaceous, mesocarp fleshy; endocarp usually bony, rarely papyraceous to 

crustaceous (Pycnarrhena spp.), rugose, tuberculate, spiny, ridged or variously 

ornamented on at least the dorsal surface, sometimes smooth or surface fibrous, 

(1) With some assistance by the General Editor. 

(2) A number of figures are reproduced from precursors in the Kew Bulletin by permission of the Controller 

of Her Majesty’s Stationary Office. They have been marked Courtesy Kew Bull. 

Ten plates have been drawn by Miss Eleanor Catherine at Kew, at the expense of Foundation Flora Male- 

siana. 

(157) 
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usually with a condyle, 7.e. a ventral sometimes hollow intrusion into the seed- 

cavity around which the seed is curved, or a ventral groove, cavity or chamber; 

the condyle when hollow often 2-chambered and with 2 lateral or ventral aper- 

tures, or condyle septiform or lamelliform, then sometimes centrally perforate. 

Seed often horseshoe-shaped or subannular, sometimes straight and + broadly 

ellipsoidal or deeply cup-shaped; endosperm present or absent, sometimes rumi- 

nate. Embryo usually either elongate and with semiterete or flattened con- 

tiguous cotyledons or flat and very thin with divaricate foliaceous cotyledons, 

sometimes broadly ellipsoidal with thick contiguous cotyledons, rarely cotyle- 

dons much folded (Arcangelisia); radicle very small. 

Distribution. The family is almost entirely tropical, the exceptions being Menispermum, a 

northern temperate genus with 2 disjunct species in North America and Northern Asia, and a few 

species of Cocculus which extend into North America and temperate Asia. 

There are 73 genera in the family and of these 30 occur in Asia, 30 in Africa, 22 in America 

and 10 in Australia to the Pacific. Of the 25 Malesian genera 20 occur in continental Asia, and 

6 occur in Africa of which 2 (Cissampelos and Cocculus) are also in America. Of the Malesian 

genera 9 are shared with Australia and of these 6 extend into Asia; Legnephora is limited to Cen- 

tral and East Malesia, Carronia and Sarcopetalum occur in New Guinea. Only 2 of the Malesian 

genera are endemic, Chlaenandra and Macrococculus, both in New Guinea. 

Fossils. As can be expected from a widely distributed, pantropical family with no special 

means of dispersal and belonging to assumed primitive ancestry, early fossils are extant. The most 

certainly well-identified taxa are from the fruit which is characteristic and date from the Eocene. 

I assume they will be later located in the Upper Cretaceous. Leaf fossils have been described from 

the Lower Cretaceous to the Oligocene, but these records must be regarded with caution since the 

leaf morphology of Menispermaceae occurs in many other families. 

Fossilized endocarps assigned to or allied to modern Southeast Asian genera of Menisperma- 

ceae have been found in the Early Eocene (Y presian) London Clay Flora and other Lower Tertiary 

floras of Southern England. Species of Tinospora were described by RED & CHANDLER (1933) 

and CHANDLER (1961, 1962). A species of Diploclisia appears in CHANDLER (1961: 161—162, t. 

16/14—17), a Parabaena in CHANDLER (1964) and a Tinomiscium in CHANDLER (1961: 149—150, 

f. 17, t. 15/18—21). Davisicarpum which resembles Limacia in its larger lateral condylar cavities 

is described in CHANDLER (1978: 20, t. 3/6—8) together with A/¢riaecarpum on p. 21, t. 4/4—10, 

which resembles Tinosporeae; another fossil genus of the latter affinity is Microtinomiscium in 

REID & CHANDLER (1933: 164, t. 4/5—6). 

R.A. Scott (1956) has discussed the fossil endocarps of Tinosporeae found in the Eocene Clar- 

no formation in Oregon, U.S.A. These differ from the living representatives in having very thick 

walls containing lacunae. Scotr suggested that the endocarps of modern Parabaena, especially 

the complex P. megalocarpa, can be derived from the fossil Chandlera by reduction of the outer 

endocarp wall, and similarly modern Tinospora and Odontocarya (tropical America) endocarps 

can be derived from the fossil Odontocaryioides by reduction. 

Leaf fossils identified with modern Malesian genera, especially Cocculus and Cissampelos, are 

known from the Lower Cretaceous to the Oligocene. Many of the records are listed in THANIKAT- 

MONI (1984) and among these are Anamirta in Alaska (Mid Eocene) and ?Arcangelisia in Wash- 

ington, U.S.A. (Mid Eocene). 

Fossil pollen seems not to have been recorded, according to MULLER (1981). 

References: CHANDLER, Flora Pipe Clay series Dorset (1962) 61—62, t. 8/4—10; Lower Tertiary 

Flora Southern England 1 (1961) 154, t. 32/40; ibid. 4 (1964) 112, t. 2/17—19; ibid. 5 (1978) 20, 

t. 3/6—8; MULLER, Fossil pollen records of extant Angiosperms; Bot. Rev. 47 (1981) 141; Rem 
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& CHANDLER, London Clay Flora (1933) 165—167, t. 4/7—12; Scort, Evolution 10 (1956) 74-81; 

THANIKAIMONI, Trav. Sect. Sc. Techn. Inst. Francais Pondichéry 18 (1984) 129-132. 

Ecology. Mostly climbing in lowland to montane forest, often where the canopy is interrupt- 

ed, e.g. along river-banks, margins of forest or in clearings. Cocculus orbiculatus mostly occurs 

near the sea-shore in Malesia. It has been demonstrated in Thailand by H. BANZIGER (1982) that 

various Menispermaceae, but especially Tinospora, form an important link in the biological chain 

which leads to extensive damage to certain fruit crops, especially longan (Dimocarpus longan) and 

citrus, including mandarin. The damage is caused principally by the noctuid moth Othreis ful- 

lonia, whose larvae feed mainly on leaves of Tinospora, or on other Menispermaceae when Ti- 

nospora is not available. The species of Tinospora involved are typical components of secondary 

vegetation where forest has been destroyed or disturbed. Destruction of forest in Thailand thus 

encourages the spread of 7inospora which in turn promotes the increase of the moth which dam- 

ages the fruit crops. 

Pollination. Since the plants are dioecious and often grow very remote from one another, the 

problem arises as to how pollination is effected. According to BANZIGER’s observations (pers. 

comm.) in Thailand, the pollinators of Menispermaceae are small Diptera and Hymenoptera and 

possibly also small Coleoptera and Lepidoptera. These insects are undoubtedly attracted by the 

scent of the flowers. Nectar is produced apparently by the petals which are often very small, 

nectary-like and glandular. In the case of Anamirta cocculus, which bears flowers in great pro- 

fusion, the scent can be detected by man at a distance of 50 m. The leaves of at least some species, 

e.g. Cyclea barbata and Stephania japonica, produce a fragrance which becomes evident when 

they are kept in a closed container. It is therefore possible that the leaves may also play a role 

in attracting insects. 

Altitude. In Malesia Menispermaceae is a typical lowland family, most species ascending to the 

hills below 1000 m altitude. Still one third of the species ascends above that altitude, 27 in all. 

Among those 4 are found as high as 1200 m, | up to 1300 m, | to 1400 m, 3 to 1500 m, 4 to 1600 

m, 3 to 1700 m, 5 to 1800 m, 4 to 2000 m, | to 2100 m, and one is even found at 2800 m altitude. 

Except for 5 of the 27, these ranges extend continuously from the lowland or lower hills up to 

submontane altitude, e.g. Stephania capitata which ranges from the lowland to 2000 m. The 5 

species which do not occur in the lowlands are: A/bertisia megacarpa, 1500—1600 m, Cyclea kina- 

baluensis, 1700—2800 m (Mt Kinabalu), Legnephora acuta, 1750 m, Pycnarrhena tumefacta, 

1200—2000 m (Mt Kinabalu), and Stephania montana, 1300—2700 m. The number of montane 

to lower-subalpine species is thus very small. 

Seasonal climate. The great majority of species are bound to the everwet vegetation types or 

are indifferent to climatic conditions. Only three are not and occur exclusively in regions subject 

to a seasonal climate. They are: Anamirta cocculus, which shows a distinct preference for a sea- 

sonal climate and is therefore absent from the everwet Sunda shelf belt (Malaya, Borneo, West 

Java, Philippines, and only once collected in N. Sumatra). The second species is Sarcopetalum 

harveyanum, an Australian species also recorded from SW. New Guinea. The third is Tinospora 

subcordata, collected in Timor, the Tenimbar Is. and S. New Guinea (Merauke eastwards to 

Tarara). 

Soils. Under the ecology of the species the soils are mentioned on which specimens were collect- 

ed, according to the field notes. There seems often no distinct preference, e.g. for Pycnarrhena 

tumefacta (in E. Borneo) is mentioned: loam and limestone; sandy; lime and sandstone. 

Only a few species show preference, e.g. for limestone and calcareous rocks: Cocculus trilobus, 

Anamirta cocculus (in E. Java), Tinospora trilobata, T. merrilliana, T. dissitiflora (coral shores), 

T. glabra (also on the sandy beach, probably calcareous), 7. baenzigeri (Christmas I.), Tinomis- 

cium petiolare (Java). 

Dispersal. Positive records on dispersal are almost absent, obviously due to lack of observations 

and botanists interested in this matter. BECcCARInoted that fruits of Macrococculus pomiferus and 

Chlaenandra ovata are eaten by cassowaries. RIDLEY (1930) mentioned that the orange-yellow 
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drupes of Fibraurea tinctoria (= F. chloroleuca) are transported by civet-cats and birds and that 

the drupes of Limacia oblonga (= L. velutina) are dispersed by civet-cats. According to Dr. M. 

LEIGHTON (personal comm.) fruits of Arcangelisia flava and Coscinium fenestratum are eaten and 

dispersed by orang-utans, gibbons and macaques. 

Also man may have in recent time contributed to dispersal on intention, knowing the medicinal 

properties of species. Thus it is here suggested that drupes of Tinospora crispa and T. baenzigeri 

may have been introduced by Singapore migrant workers in Christmas I. (Indian Ocean) working 

for the phosphate mines. 

References: BANZIGER, Mitt. Schweiz. Entom. Ges. 55 (1982) 213—240; RipLey, Dispersal of 

plants (1930). 

Morphology. Tuberous roots. Many menisperms produce thickened roots or tubers but un- 

fortunately these are scarcely known. In field work they should be given attention. 

Habit. An exception to the general climbing habit of the family is Cocculus laurifolius, which 

is an erect shrub or small tree. 

Stems. The young stems when dry are often longitudinally ridged, the ridges corresponding to 

the vascular rays. The bark on old stems is sometimes characteristic for certain genera or species: 

in Tinospora it is usually parchment-like, becoming detached; in Fibraurea it becomes pale buff- 

coloured, contrasting with the blackish petioles. The stems often bear prominent cup-like thicken- 

ings from which the petioles arise. 

White latex exudes from the cut stems of Fibraurea and Tinomiscium and it has been reported 

by RipLey in Cocculus orbiculatus. 

The wood is yellow, owing to berberine, in Arcangelisia, Coscinium, and Fibraurea. 

Leaves. The petiole is often swollen and geniculate at the base and sometimes swollen at the 

apex. The swollen regions have the function of turning the lamina to face the maximum light, an 

important need when the plant is climbing its way through dense levels in the forest canopy. The 

anatomical nature of these structures was investigated by CZAPEK (1909), RUDOLPH (1909), SPER- 

LICH (1910). 

The leaves are always clearly peltate in Stephania; they are peltate or not in Cissampelos, Cosci- 

nium, Cyclea, Diploclisia, and Sarcopetalum; in Haematocarpus they can be slightly peltate or 

not peltate; in the other genera they are not peltate (in Mal. spp.). 

The nervation is usually tripli- or more nerved to palmatinerved at the base, but in A/bertisia, 

Carronia, Macrococculus and Pycnarrhena the leaves are mostly penninerved but sometimes the 

lowermost nerves are crowded at the base. 

Domatia occur in Tinospora spp. (pockets of glandular patches) and in Arcangelisia (hollow 

with margin of the aperture hairy) and Anamirta (hairy patches). 

Inflorescences. The basic unit in the family is a cyme, as in Cissampelos and Pericampylus. The 

cymes are reduced and fascicled in Albertisia, Macrococculus and Pycnarrhena; they are often 

racemosely arranged in a pseudopanicle, i.e. a thyrse, and when the cymes are reduced to a single 

flower a pseudoraceme results as in Pachygone, Sarcopetalum, Tiliacora, Tinomiscium and Tino- 

spora spp. In Coscinium the cymes are condensed to dense heads of flowers racemosely arranged. 

The cymes are umbelliform in Stephania spp. and these are sometimes racemosely arranged; in 

Stephania capitata and S. dictyoneura the cyme is condensed to a disciform capitulum with the 

flowers sessile on a fleshy discoid base. 

The inflorescences are often axillary, but sometimes in the axils of fallen leaves; in Diploclisia 

(Mal. spp.) and Macrococculus they arise only from old, leafless stems. In some species, e.g. Ste- 

phania spp., the position can vary from axillary to ramiflorous. 

Flowers. The flowers although small show considerable variety. They are generally composed 

of trimerous whorls with one or more whorls of each organ. Evolutionary trends of a similar na- 

ture involving fusion and reduction are seen in the sepals, petals and stamens. The sepals of the 

innermost whorlare valvate in Carronia, Limacia and Tiliacora but connate in a thick, fleshy tube 

in Albertisia. The single whorl of sepals in Cyc/lea can be free or connate. The usually minute pet- 
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als are often glandular and appear to function as nectaries. With their lateral edges often incurved, 

sometimes clasping the opposite stamens, they form small pockets which apparently hold nectar. 

The petals are connate in Cissampelos, free or connate in Cyclea, but absent in Anamirta, Arcan- 

gelisia, Coscinium, and Fibraurea, rarely absent in Pycnarrhena. Sarcopetalum is unusual in the 

family in having petals larger than the sepals. Asymmetrical female flowers with the sepals and 

petals reduced to | or 2 occur in Cissampelos and some Stephania spp. The carpels which are al- 

ways free, are reduced to | in Cissampelos, Cyclea and Stephania. 

The androecium displays considerable diversity in the family, both in the form of the stamens 

and the degree of fusion. The stamens are free in about half the genera, while the filaments are 

connate to varying degrees in the rest. In Coscinium, only the inner 3 stamens are connate while 

in Macrococculus it is the outer ring of 6 which are slightly joined at the base. The stamens are 

completely fused into a peltate synandrium in Cissampelos, Cyclea, Parabaena and Stephania. 

Dehiscence of the anthers varies from vertical to oblique to horizontal, but at the same time the 

apical part of the stamen may be curved over. In Tinomiscium the small anthers are sometimes 

immersed in the thick connective. In Fibraurea the prominent collar below the anther may repre- 

sent a petal fused to the filament. 

Drupes. The fruits provide some of the most useful characters for generic classification in the 

family. The fruit consists of 1 or more drupes depending on the number of carpels. Curvature 

of the drupes is frequently evident; it is caused by the greater enlargement during development 

of the dorsal side compared with the ventral side. This process can result in the apparent bending 

over on the ventral side of the apex towards the base, bringing the style close to the base. This 

process produces a horseshoe-shaped endocarp and seed in the Menispermeae. The curvature can 

also be lateral with the lateral edges curving round towards the ventral side. Curvature in both 

directions results in a hollow boat-shaped or cup-shaped endocarp (e.g. most Coscinieae and 

Tinosporeae). Either type of curvature results in a ventral intrusion into the endocarp: this ventral 

part of the endocarp which intrudes into the seed-cavity or forms a ventral cavity is known as the 

condyle, which in its various forms provides useful characters to distinguish genera. 

Curvature of the pericarp and endocarp (with seed) can occur independently, for example in 

Albertisia where the style-scar is close to the base of the drupe, indicating curvature, the endocarp 

and seed remain straight. On the other hand, in Ch/aenandra where the style-scar is terminal, the 

endocarp and seed are deeply cup-shaped and curved around a deeply intrusive, clavate condyle. 

The curvature in growth of the drupes of many genera is probably a device allowing a number 

of free carpels to enlargen considerably in development while remaining attached to the very small 

receptacle. Another means to the same end is provided by the development in many genera of a 

carpophore which separates the drupes of one flower. At anthesis the tiny carpels may sit on an 

insignificant gynophore which as the carpels develop enlargens into the carpophore. In many ge- 

nera this may be no more than a subglobose lump from which the drupes diverge. In Macrococcu- 

lus the carpophore is discoid with up to 10 drupes radiating from the margin, while in Tiliacora 

and Anamirta it develops a short branch below each drupe. Sometimes the base of the drupe itself 

is narrowed into a stipe as in Haematocarpus, Macrococculus and Tinomiscium. In Stephania 

capitata some dozens of minute sessile female flowers are closely packed on a discoid inflores- 

cence, and as each drupe develops it becomes elevated on a long stalk, which is probably a carpo- 

phore. 

Endocarp. The form of the endocarp, its degree of curvature, if any, and the nature of the con- 

dyle provide important generic characters. The endocarp is frequently ornamented or sculpted, 

especially on the convex dorsal surface, with a great variety of projections or patterns which are 

often useful in delimiting species, if not genera. 
In the horseshoe-shaped to subannular endocarps of the Menispermeae, lateral dome-shaped 

extensions over both sides of the central septum produce a 2-chambered condyle in Hypserpa and 

Limacia. This process is partially developed in some Cocculus spp., while loss of the central sep- 

tum leads to a 1-chambered condyle in Cyclea. The 2 lateral chambers just mentioned correspond 
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to the 2 chambers or channels in the ventrally deeply intrusive condyles of Anamirta, Coscinium 

and Chlaenandra, where lateral curvature of the seed-cavity has been carried much further. A sim- 

ilar structure but in a much less developed form is seen in some Tinosporeae where the ventral 

concavity is sometimes divided longitudinally into 2 by a median ridge. 

Seed. The large straight ellipsoidal seed without endosperm and with large thick cotyledons is 

presumably the primitive state and is exemplified by A/bertisia, Macrococculus and Pycnarrhena 

(all Tiliacoreae). The more derived seeds are imbedded in copious endosperm; they are curved and 

narrow with elongate collateral cotyledons as in most Menispermeae, or they have very thin folia- 

ceous divaricate cotyledons as in Tinosporeae and Coscinieae (part). 

The primitive seed-types seen in Pycnarrhena associated with a straight drupe having the style- 

scar terminal and usually a very thin crustaceous endocarp suggests that the drupe of Pycnarrhena 

is the earliest type extant in the family. Pycnarrhena also has a primitive leaf-type in the family, 

the nervation being pinnate and not 3- or more-nerved at the base. 

References: CZAPEK, Ber. Deut. Bot. Ges. 27 (1909) 404—407; RupDoLpH, /.c. 411—421; SPER- 

LICH, Ibid. 28 (1910) 57—59; Untersuchungen an Blattgelenken. I. Reihe (1910). 

Pollen morphology. The pollen is small (rarely exceeding 20 um on polar axis). Spheroidal 

to prolate in shape; single, isopolar; tricolporate, tricolpate, occasionally triporate and, more 

rarely, apparently inaperturate. The ornamentation ranges from perforate to coarsely reticulate, 

sometimes the muri are granular-papillose or transversely ridged (segmented). There is a well- 

developed columellate sexine approximately twice as thick as the nexine. In transmission electron 

microscopy differential staining shows there is a distinct foot layer and endexine present. 

Pollen morphology does not delimit tribal boundaries but is useful in distinguishing genera, 

groups of genera and, sometimes, species. The triporate pollen of Stephania has a coarsely reticu- 

late tectum with sparsely distributed coarse granules in the lumina; there is a distinct endopore. 

The pollen of Coscinium is also triporate but the endoapertures are indistinct and the reticulum 

has small, dense granules in the lumina. Cissampelos and Cyclea have angulaperturate, oblate- 

spheroidal, tricolporate pollen. The apertures are covered by a smooth operculum. 

The apertures of Tiliacora are very obscure or absent. Tiliacora triandra can be separated easily 

from the other species by its granular-papillose muri. Macrococculus has distinctive rugulate or- 

namentation. 

Some species of Tinospora have distinct aperture margins which fuse on the poles. This pollen 

type has a coarsely reticulate tectum and lolongate (/.e. elongated in the plane of the polar axis) 

endoapertures. Tinomiscium and Fibraurea are the only other Malesian genera for which lolon- 

gate endoapertures have been recorded. 

The genera A/lbertisia, Carronia, Aspidocarya, Chlaenandra and Parabaena are tricolpate. 

More or less spheroidal or broadly lalongate (i.e. elongated in the plane of the equatorial axis) 

endoapertures of varying size are present in the other genera of the region. These genera have per- 

forate to reticulate ornamentation and are not always easy to distinguish. 

References: FERGUSON, Pollen morphology of the tribe Triclisieae of the Menispermaceae in 

relation to its taxonomy: Kew Bull. 30 (1975) 49—75; Pollen morphology of the tribe Coscinieae 

of the Menispermaceae in relation to its taxonomy: Kew Bull. 32 (1978) 339—346; Har.ey, Pollen 

morphology and taxonomy of the tribe Fibraureae (Menispermaceae): Kew Bull. 40 (1985) 

553—565; HARLEY & FERGUSON, Pollen morphology and taxonomy of the tribe Menispermeae 

(Menispermaceae): Kew Bull. 37 (1982) 353—366; THANIKAIMONI, Morphologie des pollens des 

Menispermacees: Trav. Sect. Sc. Techn. Inst. Francais Pondichéry 5 (4) (1968) 1—56. — I.K. FER- 

GUSON (Kew). 

Cytology. The cytology of the Menispermaceae is relatively little-known and chromosome 

counts have been made in only a few species in seven of the 25 known Malesian genera, viz. Tilia- 

cora, Tinospora, Anamirta, Cocculus, Cissampelos, Cyclea and Stephania. The chromosomes of 

these genera, and in fact of the entire family, are very small with the diploid numbers 2n = 24 

or 26 being the most frequent and 2n = 22 being less common (THANIKAIMONI, 1984). Polyploidy 
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is relatively rare, with the tetraploid numbers 2n = 48 being recorded in Cyclea peltata by 

MATHEW (1958) and 2n = 50 in Cocculus orbiculatus (= C. trilobus) by NAKAJIMA (1937), the 

latter being wrongly quoted as 2n = 52 by THANIKAIMONL 

Interestingly, in male plants of Cocculus orbiculatus a single heteromorphic bivalent was ob- 

served at meiosis by NAKAJIMA. This report is doubly significant, firstly because sex chromosome 

heteromorphy is generally uncommon, even in the dioecious plants among which it should be ex- 

pected to occur universally, secondly and more importantly because only a single heteromorphic 

chromosome pair was observed by NAKAJIMA, indicating that considerable structural changes 

must have occurred in the chromosomes of this species since it first arose as an allotetraploid, 

probably from an original hybridization between 2n = 24 and 2n = 26 plants. 

Chromosome number and morphology can sometimes provide information on the closeness of 

relationship of genera or even of families, but because true chromosome homology cannot be con- 

firmed between members of different families due to their widespread genetic incompatibility it 

is difficult and often unreliable to propose inter-family relationships simply on the basis of simi- 

larities of chromosome shape, size and number. Nevertheless, RAVEN (1975) has used this infor- 

mation to indicate a chromosomal affinity between the Menispermaceae and the taxonomically 

related Lardizabalaceae, in which diploid chromosome numbers of 2n = 28, 30 and 32 are com- 

mon. The Berberidaceae, another family in the Ranunculales which is classified near to the Me- 

nispermaceae, appears from a gross chromosomal standpoint to be related less closely to the 

Menispermaceae than the Lardizabalaceae, having 2n = 12, 16 and 28 as the most common 

chromosome numbers (FEDOROV, 1969). 

The suggestion by FoRMAN (see below) that Sabia (Sabiaceae) is a near ally of the Menisperma- 

ceae finds some support from information available on its chromosome numbers, since SUGIURA 

(1936) found 2n = 24 small chromosomes in S. japonica. 

References: Feporov, Chromosome numbers of flowering plants (1969) (in Russian); 

MatTHEw, Proc. Indian Acad. Sc. B 47 (1958) 274—286; Nakasma, Cytologia, Fujii Jub. Vol. 

(1937) 282—292; Raven, Ann. Missouri Bot. Gard. 62 (1975) 724—764; SuGiurRa, Cytologia 7 

(1936) 544—595; THANIKAIMONI, Trav. Sect. Sc. Techn. Inst. Francais Pondichéry 18 (1984) 95. 

— P.E. BRANDHAM (Kew). 

Affinities. There is general agreement that the Menispermaceae belong in the order Ranun- 

culales (= Berberidales) close to the Lardizabalaceae and Berberidaceae. This view is followed 

in the recent classifications of families by TAKHTAJAN (1980), CRONQuIsT (1981), DAHLGREN 

(1983) and THoRNE (1983). The Menispermaceae share with both Lardizabalaceae and Berberida- 

ceae small, mostly 3-merous flowers with stamens often 6 and opposite the often nectariform pet- 

als. The Menispermaceae share with the Lardizabalaceae a mostly twining woody climbing habit, 

unisexual flowers, carpels distinct and often 3 or more; shared with Berberidaceae is the presence 

of benzyl-isoquinoline alkaloids (including berberine) and aporphine alkaloids. 

Another probable relative of Menispermaceae is Sabia Colebr., as originally suggested by 

BiuME (1851) when he first described Sabiaceae, then monogeneric. Sabia is a genus of climbing 

shrubs with curved drupes containing sculpted endocarps. The flowers which are bisexual and 

pentamerous (unlike Menispermaceae) are remarkable in having the stamens, petals and sepals 

all opposite one another. This arrangement can easily be derived from the doubly trimerous, /.e. 

hexamerous flowers, which often occur in the Menispermaceae and in which, owing to the alter- 

nating trimerous whorls of sepals, petals and stamens these organs are all opposite one another. 

Mrers while working on Menispermaceae placed Sabia between that family and Lardizabalaceae 

(see LINDLEY, 1853). Hooker f. & THOMSON (1855) considered the genus intermediate between 

Schizandraceae and Menispermaceae. The subsequent, and probably mistaken, inclusion of Me- 

liosma and Ophiocaryon in Sabiaceae led later authors to place Sabiaceae in the Sapindales, but 

in his recent system of family classification CRoNQuIST (1981) tentatively placed Sabiaceae in the 

Ranunculales near Menispermaceae. 

References: BLumeE, Mus. Bot. Lugd. Bat. 1 (1851) 369; CroNnaquist, An integrated system of 
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classification of flowering plants (1981) 140; DaHLGREN, Nordic J. Bot. 3 (1983) 143; HookER 

f. & THomson, Flora Indica (1855) 208; LinDLEy, Vegetable Kingdom ed. 3 (1855) 467a—467b; 

TAKHTAJAN, Bot. Review 46 (1980) 261; THORNE, Nordic J. Bot. 3 (1983) 85—117. 

Taxonomy. In his excellent monograph Diets (1910) divided the family into 8 tribes, which 

are not completely separable. In his key to the tribes DrELs was obliged to key out 2 genera and 

part of another separately, and furthermore some of his distinctions between tribes do not hold. 

Of the 8 tribes, 5 occur in Malesia, but 2 of these, Fibraureeae and Tinosporeae should probably 

be combined, as suggested by BARNEBY (1972). Previously BARNEBY and KruUKOoFF accepted DIEL’s 

tribes in their work on American genera as did TROUPIN in his monograph of African Menisper- 

maceae (1962). Although I do not consider these tribes to be altogether satisfactory, for conve- 

nience I retained them in my series of papers on the family (1956 seq.). There is a clear need for 

a complete review of the generic classification and delimitation in the family from a multidisci- 

plinary approach, but until such reassessment is carried out on a world-wide basis it does not seem 

worthwhile making partial and possibly temporary adjustments to the existing tribal framework, 

although provisionally I include Fibraureeae under Tinosporeae. For the correct names of the 8 

tribes see FORMAN (1982). 

Generic delimitation also raises problems, especially when a world-wide view is taken. The gen- 

era in one continent can be keyed out fairly readily, but when genera are compared between conti- 

nents some of the supposed distinctions break down. Thus Tinospora in the Old World is prob- 

ably not distinct from Odontocarya in America and Chasmanthera in Africa. Until the genera 

have been reviewed on a world-wide basis I prefer largely to maintain the status quo, apart from 

sinking Epinetrum (Africa) into Albertisia and Fawcettia (Australia) into Tinospora. These ad- 

justments do not affect other genera whereas further piecemeal changes although desirable would 

cause further problems. 

The tribes in Asia are characterized by the following combinations of characters. 

Coscinieae — Sepals imbricate. Petals 0. Stamens either all or only the inner 3 connate. Carpels 

3—6. Drupe with style-scar sublateral towards base or lateral. Endocarp smooth or fibrillo-pilose, 

subglobose with condyle obsolete, or subhemispherical with condyle deeply intrusive and 

2-chambered. Endosperm present, sometimes ruminate. Seed broadly ellipsoidal or cup-shaped. 

Embryo with thin foliaceous divaricate cotyledons which are sometimes much folded. 

Menispermeae — Sepals usually free in 1—few whorls or sometimes connate when in | whorl, 

the innermost whorl sometimes valvate, or sepals spiral. Petals (0O—)3—6(—9), sometimes connate. 

Female flowers with perianth sometimes reduced to 1—2 parts. Stamens free or partly connate or 

united into a peltate synandrium. Carpels 1—6. Drupe strongly curved with style near base. Endo- 

carp with + horseshoe-shaped dorsal region usually ornamented with projections or transverse 

ridges; condyle deeply intrusive, either lamelliform and + obovate with the seed-cavity curved 

around its margin or hollow with 1—2 chambers, sometimes perforate. Endosperm usually pres- 

ent, but absent in Pachygone. Seed elongate, strongly curved. Embryo elongate and curved with 

narrow contiguous cotyledons. 

Tiliacoreae — Sepals imbricate or inner whorl valvate and sometimes connate. Petals rarely ab- 

sent (Mal. spp.). Stamens free or connate. Carpels 3—10 (Mal. spp.). Drupe with style-scar near 

base or lateral. Endocarp smooth, wrinkled, rugose or coarsely reticulate; straight and condyle 

absent or curved with condyle intrusive and septiform. Endosperm usually absent, but present and 

ruminate in Tiliacora. Seed ellipsoidal, straight. Embryo with thick accumbent cotyledons or 

elongate and strongly curved with elongate contiguous cotyledons. 

Tinosporeae (incl. Fibraureeae) — Sepals imbricate, rarely connate at the base. Petals 6 or 0. 

Stamens free or united into a peltate synandrium. Carpels 3(—4). Drupe with style-scar terminal. 

Endocarp spiny, verrucose, rugose or smooth; condyle a ventral hollow or longitudinal groove 

or deeply intrusive and clavate. Endosperm present, sometimes ventrally ruminate. Seed usually 

straight and ventrally hollowed or grooved, sometimes cup-shaped. Embryo with foliaceous di- 

varicate or imbricate cotyledons. 
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References: BARNEBY, Mem. N.Y. Bot. Gard. 22 (1972) 144—148; Drets, Pfl. R. Heft 46 (1910); 

FORMAN, The Menispermaceae of Malesia and adjacent areas I— XII: Kew Bull. (1956—1984); The 

correct names for the tribes of Menispermaceae. Kew Bull. 37 (1982) 368; Troupin, Monogr. 

Menisp. afric.; Acad. R. Sc. d’Outre-Mer, Cl. Sc. & Médic., Mém., N.S. vol. 13, fasc. 2 (1962). 

Comparative phytochemistry. All members of the family seem to produce phenylala- 

nine- and tyrosine-derived isoquinoline alkaloids (HEGNAUER, 1969, 1973; THORNBER, 1970; SI- 

WON, 1982). Aporphines, bisbenzylisoquinolines, and quaternary and intensely coloured proto- 

berberines such as berberine and its allies are most typical of the family. In some genera these 

more usual types of isoquinoline alkaloids are accompanied by less common or even rare types 

of benzylisoquinoline-related alkaloids. Such types of Menispermaceous alkaloids are the hasuba- 

nans, the azafluoranthenes and related tropolo-isoquinolines, and the dibenzazonines and related 

Erythrina alkaloids. Moreover, in recent time, pavine-type and aristolactam-type alkaloids were 

detected in the family. Alkaloid chemistry clearly allocates Menispermaceae to Polycarpicae with 

the position of one of its more specialized members. Other groups of constituents which seem to 

be rather characteristic of the family are the bitter and more or less toxic principles, which are 

sesquiterpenoids like picrotoxin or diterpenoids such as columbin and tinophyllone (HEGNAUER, 

1969, 1973). It is perhaps not solely accidental that quaternary protoberberine alkaloids like ber- 

berine, columbamine, jatrorrhizine and palmatine and diterpenoid bitter principles such as tino- 

phyllone also occur in some genera of Rutaceae. A third group of phyto-constituents, the cycli- 

tols, is known to be accumulated by members of several genera of Menispermaceous plants; it 

is represented by the diastereoisomeric cyclohexanepentols (+ )-quercitol (quercitol) and 

(— )-quercitol (viburnitol); they are presently known to occur in the genera Cissampelos, Coccu- 

lus, Cyclea, Legnephora, Menispermum, Pachygone, Stephania, Tiliacora, and Triclisia. The 

phenolic constituents were studied only superficially hitherto. Leaves contain flavonols or fla- 

vones, or both, but seem to lack representatives with trihydroxylated B-ring and true tannins. All 

other classes of phyto-constituents were neglected by phytochemists. Nevertheless, some inci- 

dental observations might prove in future to be taxonomically relevant. In this respect 5-octade- 

cenoic acid is an important fatty acid of seed triglycerides of Dioscoreophyllum cumminsii (HEG- 

NAUER, 1969, 1973), and occurrence of the cyanogenic glucoside taxiphyllin in Stephania japonica 

(unpublished observation) should be mentioned. The rare cis-5-octadecenoic acid is one of the 

main fatty acids of seed oils in the Ranunculaceous genera Aquilegia and Thalictrum, and taxi- 

phyllin and biogenetically related tyrosine-derived glycosides are the usual cyanogenic compounds 

of Gymnosperms, Monocots, and Polycarpicae. A cyanide group is also present in the non-cyano- 

genic glucoside menisdaurin of Menispermum dauricum; this type of compound, however, seems 

to be rather erratically distributed in Angiosperms. 

References: HEGNAUER, Chemotaxonomie der Pflanzen 5 (1969) 73—95, 428—431, 456; ibid. 

6 (1973) 783; suppl. in prep.; Srwon, A pharmacognostic study of some Indonesian medicinal 

plants of the family Menispermaceae; Thesis Univ. Leiden (1982); THoRNBER, Phytochemistry 9 

(1970) 157—187. — R. HEGNAUER. 

Uses. From the paragraph on phytochemistry it appears that the family abounds in species 

with many different alkaloids and HEYNE (1927), BURKILL (1935) and QuIsuMBING (1951) have 

mentioned that many species are used medicinally. Japanese chemists have been very interested 

in the past; also in the neotropics much research has been performed, e.g. by KRUKOFFc.s. Notes 

on these uses, for all kinds of illnesses, external and internal, have been recorded here under the 

following species (see there): 

Anamirta cocculus (L.) W. & A. Limacia oblonga Hook. f. & TH. 

Cissampelos pareira L. Pericampylus glaucus (LAMK) MERR. 

Cocculus trilobus DC. Stephania capitata (BL.) SPRENG. 

Coscinium fenestratum (GAERTN.) COLEBR. Tinospora crispa (L.) Hook. f. & TH. 

Fibraurea tinctoria Lour. Tinospora glabra (BurRM. f.) MERR. 

Minor uses mentioned are: extracting yellow dye from the plants, use as a fish-poison, use of 
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the stems for basketry, making belts, etc. Tiliacora triandra is used as a flavouring in cooking in 

Thailand. Fruit of Anamirta cocculus was in the past century extensively used in the adulteration 

of beer. Of a few species the fruits are edible, e.g. of A/bertisia papuana, Limacia oblonga. 

References: BurKt1, Dictionary of the economic products of the Malay Peninsula (1935); 

HeEyYNE, Nuttige Planten van Nederlandsch-Indié (1927); QuisUMBING, Medicinal plants of the 

Philippines (1951). 

Possible confusion with other families has occurred occasionally when specimens are in 

the sterile state, even with Liliaceae. See under excluded names. 

Confusion could occur with Aristolochia (Aristolochiaceae), the leaves of which have similar 

venation, but they do not produce an abscission layer and wither away without leaving a leaf-scar 

(cf. Dinc Hou, Blumea 29, 1983, 22). 

According to SLEUMER (FI. Mal. I, 7, 1971, 80) the leaves of Phytocrene (Icacinaceae) are simi- 

lar in shape and venation to those of various genera of Menispermaceae; also the petiole emerges 

from a shallow cup-like thickening of the stem which also often occurs in Menispermaceae. In 

the latter, however, the petiole is generally swollen in the uppermost and maybe also in its basal 

part, which is never the case in Phytocrene. 

Confusion could occur with Passifloraceae, which have, however, tendrils; the leaves in Adenia 

possess in addition 2 large basal glands on the leaves. Cucurbitaceae have also tendrils. Confusion 

could also occur with Dioscorea, but the leaves in this genus have mostly distinctly trabeculate 

cross-venation. Sabia (Sabiaceae) has pinnate venation, which is rare in Menispermaceae. 

More difficult are Miquelia (Icacinaceae) and Erythropalum (Olacaceae); both have tripli- 

nerved-pinnate venation. Cardiopteris (Cardiopteraceae or Icacinaceae) has however very similar 

leaves. 

Hints to Collectors. Since the plants of this family are always dioecious, it is necessary 

to search for both male and female individuals, which may be quite distant from one another. 

Female inflorescences are often fewer-flowered than the male, which makes them less conspi- 

cuous. Fruits are very important, especially for the endocarp characters. 

When the inflorescences are on leafless stems, make certain that the foliage being collected real- 

ly comes from the same climber and not from another growing with it. Note any uncertainty in 

this respect. 

The colour of the wood in the stems of the bigger lianes should be noted as well as the presence 

and colour of any latex or sap. 

Attention should be given to the underground parts; presence or absence of tubers or stolons 

should be recorded. 

Spot-characters to aid identification of Malesian Menispermaceae 

I. Vegetative characters 

Erect tree or shrub: Cocculus laurifolius. 

Wood yellow: Arcangelisia, Coscinium, Fibraurea. 

Stems strongly tuberculate: Tinospora crispa. 

Bark detaching as a parchment-like layer: Tinospora spp. 

Bark pale contrasting with blackish petioles: Fibraurea (often). 

White latex present: Fibraurea, Tinomiscium (evident in herbarium specimens when any part is 

broken). 

Leaves very finely and closely striate on upper surface: Tinomiscium. 

Leaves whitish tomentellous beneath, large: Coscinium. 

Domatia (pocket or aperturate) or glandular patches in basal and/or main nerve axils, leaves lar- 

ge: Anamirta, Arcangelisia (upper surface of leaf papillose over insertion of petiole), Tinospo- 

ra spp. 

Petiole rugulose, leaves narrow: Tiliacora. 
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Nervation penninerved (base with lowermost nerves sometimes crowded but not clearly 3-nerved): 

Albertisia, Carronia, Macrococculus and Pycnarrhena. 

Il. Flowering characters 

Inflorescence a fascicle: A/bertisia, Macrococculus (on old wood), Pycnarrhena. 

Inflorescence pseudoracemose: Pachygone, Sarcopetalum, Tiliacora, Tinomiscium (red-hairy), 

Tinospora spp. 

Umbelliform cymes and peltate leaves: Stephania spp. 

Flowers sessile and crowded on a fleshy disciform head: Stephania capitata and S. dictyoneura. 

Inner sepals connate in a thick fleshy tube: A/bertisia. 

Inner sepals valvate: Carronia, Limacia, Tiliacora. 

Petals larger than sepals: Sarcopetalum. 

Stamens completely united into a peltate synandrium: Cissampelos, Cyclea, Parabaena, 

Stephania. 

Stamens with filaments + connate: A/bertisia, Anamirta, Arcangelisia, Coscinium (inner only), 

Hypserpa spp., Macrococculus (outer only), Pycnarrhena, Sarcopetalum. 

Female perianth zygomorphic: Cissampelos, Stephania spp. 

Ii. Fruit characters 

Carpophore bearing 3—9 drupes with a short branch below each drupe: Anamirta, Tiliacora. 

Carpophore clavate up to 4 cm long, bearing 3 transversely subovoid drupes over 2 cm long: Arc- 

angelisia. 

Drupe narrowed at the base into a stipe: Haematocarpus, Macrococculus, Tinomiscium. 

Drupes stalked and crowded, many arising from a disciform capitulum: Stephania capitata and 

probably S. dictyoneura (fruits unknown). 

Drupe with style-scar terminal (Tinosporeae): Chlaenandra, Coscinium, Fibraurea, Tinomis- 

cium, Tinospora. 

Drupes subglobose, pale-tomentellous, 2.8—3 cm @: Coscinium. 

Endocarp globose, c. 4 cm @, densely covered with branched spines: Chlaenandra. 

Endosperm absent: Carronia, Haematocarpus, Macrococculus, Pachygone, Tiliacora. 

Notes on using the generic keys. In addition to the strictly contrasting characters, some 

further characters are included in the male and female keys as an aid to identification. 

Fruits are necessary when using the female key. Some details of the endocarp, including the 

shape of the seed-cavity, are sometimes evident from the external appearance of the dried drupe 

when the pericarp is thin and dries close to the endocarp. In other cases it is necessary to expose 

at least part of the endocarp. 

It may be necessary to cut the drupe in half, usually transversely in relation to the base, to see 

details of the condyle, endosperm and cotyledons. 

The condyle is a ventral development of the endocarp which intrudes into the seed-cavity or 

forms a ventral cavity. 
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SCIENTIFIC KEY TO THE GENERA 

1. Seeds without endosperm. 

2. Condyle obsolete or septiform. TIIACOREAE (except Tiliacora). 

3. Condyle obsolete. Seed straight, broadly ellipsoidal. Stamens often more than 6 and + connate. 

4. Drupe with style-scar below the apparent apex. Sepals all free. 

5. Drupes not narrowed at base into a stipe, 3—6 on a + globose carpophore. Endocarp usually papyra- 

ceous to crustaceous and + smooth, sometimes thick, bony and verrucose. Stamens 6—18, usually 

connatetormostof length: connective not prolonged’ s-........c... +26. ones 1. Pycnarrhena 

5. Drupes narrowed at base into a stipe, 5—10 radiating from the margin of a disciform carpophore. 

Endocarp thick and bony, dorsally covered with a coarse open network of ridges, ventrally smooth. 

Stamens 9, 3 inner free surrounded by 6 slightly joined at base; connective prolonged into a tongue 

2. Macrococculus 

4. Drupe with style-scar near base. Inner sepals connate in a fleshy tubular calyx. Stamens c. 18—24, con- 

MALEAIMRAY COMI CalUCluS terme cg eeseyatere tee hese eo sero eo MOTORS Vo a A Ie 3. Albertisia 

3. Condyle an elongate septum around which the seed is sharply bent. Stamens 6, free. 

Galnnensepalsavalvateueavesnpenminenrvec: smersmscyecicrce clerics cus iaierscciens one hehe reine eae 4. Carronia 

GmSepalssallgimbricatesweavestniplinenveds smectic mee oem acetic ee 5. Haematocarpus 

2. Condyle hollow with a central aperture on both sides of endocarp. (MENISPERMEAE p.p.) 15. Pachygone 

1. Seeds with endosperm. 

7. Drupe with style-scar terminal. Embryo with foliaceous cotyledons. TINOSPOREAE (incl. Fibraureeae). 

8. Petals 3 or 6. 

9. Stamens free. 

10. Endocarp globose, covered with series of branched spines. Condyle clavate, 2-chambered, deeply in- 

truding into the seed cavity. Stamens with flattened elliptic filaments broader than the anthers 

7. Chlaenandra 

10. Endocarp not spiny. Stamens with + terete filaments not broader than the anthers. 

11. Endocarp knobbly, papillose or smooth with a ventral aperture or elongate depression; condyle 

sometimes forming a ventral cavity. Endosperm usually ventrally ruminate. Plant without a latici- 

heroustsy Stem eaves mot StriatetaboOves: a seas = oes necerociere siete nie ear oneees 8. Tinospora 

11. Endocarp rugose to rugulose, strongly compressed dorsiventrally without a ventral aperture or de- 

pression; condyle obsolete. Endosperm not ruminate. A laticiferous system present throughout the 

plants ceaves; finely and icloselyvstriatesabove m.1--.c-cocie cs oie cs eee ae 10. Tinomiscium 

9. Stamens united in a peltate synandrium. Endocarp spiny, the condyle forming a ventral concavity or an 

enclosedkintlatedichambengnasriacncea veri ne rion ohio econ eee 9. Parabaena 

8. Petals 0. Endocarp subellipsoidal, smooth with condyle forming a narrow ventral groove 11. Fibraurea 

7. Drupe with style-scar near base or on one side. 

12. Embryo with foliaceous, divaricate cotyledons. Seed broadly ellipsoidal or deeply cup-shaped. Petals 0. 

COSCINEAE. 

13. Condyle obsolete. Seed broadly ellipsoidal. Carpophore clavate. Anthers 9—12 in a sessile cluster 

12. Arcangelisia 

13. Condyle deeply intruding into the seed-cavity. Seed deeply cup-shaped. 

14. Condyle deeply 2-lobed, hollow. Carpophore shortly branched below the drupes. Anthers 30—35 ina 

Stalkedachusters Inflorescence alam Cle ers cua cie ae cnci nie) 21 + cucueteschs ensure euelessie ey onenere 13. Anamirta 

14. Condyle + peltate, unlobed. Carpophore globose. Stamens 6, the outer 3 free with 1-locular introrse 

anthers, the inner 3 with connate filaments and 2-locular latrorse anthers. Inflorescence a raceme of 

HeduncledavallSvonlOWeNnSmmrcartecme emus cic ie eckson esl tao st vsan she tes tperen eons 14. Coscinium 

12. Embryo elongate with narrow, semi-terete or flattened cotyledons lying close together. Seed elongate, 

strongly curved, + horseshoe-shaped. Petals present, at least in male flowers. 

15. Endosperm ruminate. Condyle septiform (TILIACOREAE P.p.) ..........0.0000e eee 6. Tiliacora 

15. Endosperm not ruminate. Condyle usually obovate in outline with the seed curved around its margin, 

sometimes hollow and 1—2-chambered. MENISPERMEAE (except Pachygone). 

16. Sepals spirally arranged, imbricate, variable in number, 7—12. Stamens 9—40, free or connate. Car- 

[Le Spin (NM isee79 795) tes ee ede ee ee a oc py Bi gered Se A ler owe be ey Se 16. Hypserpa 

16. Sepals in whorls of 3 or in one united whorl. 

17. Carpels 3—6. Stamens free or only filaments connate. 

lSslnnersepals valvates €ondyle hollow, 2-chambered\<....9-0ene esos esa se eee 17. Limacia 
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18. Inner sepals imbricate. Condyle + lamelliform. 

19. Petals thick and fleshy, much larger than the sepals. Stamens with connate filaments 

18. Sarcopetalum 

19. Petals smaller than sepals or absent in female flowers. Stamens free. 

20. Petals entire, sometimes absent in female flowers. 

21. Condyle obovate to rotund in outline. Inflorescences axillary, cymes or thyrses. 

22. Petals absent in female flowers. Anthers dehiscing with transverse + introrse slits, the cells 

separated abaxially by the thickened connective. Endocarp with an entire dorsal median wing 

or ridge and prominent lateral curved or cucullate crests bordering the condyle, the dorsal re- 

gion! smooth (Mal Fspp») has sete cette eee ere Ee eee ees 19. Legnephora 

22. Petals present in female flowers. Anthers dehiscing with longitudinal latrorse slits, the cells 

parallel and close together. Endocarp without a dorsal median wing or ridge and lateral 

crests, dorsally covered with short pointed processes ................. 20. Pericampylus 

21. Condyle elongate, very narrow with the seed sharply bent around it. Inflorescences from old 

woody stems (Mal. spp.), long racemes of cymes (Mal. spp.) ............. 21. Diploclisia 

20. Petals bifid or emarginate. Endocarp dorsally verruculose or transversely ridged, with an aper- 

ture on) both lateral facesileading; to avlateralicavityeaen ses ose eneee beers: 22. Cocculus 

17. Carpel 1. Stamens completely connate in a peltate synandrium with the anthers horizontal around 

the margin. 

23. Female inflorescences with accrescent bracts (Mal. sp.). Flowers 4-merous. Petals connate 

23. Cissampelos 

23. Female inflorescences without accrescent bracts. 

24. Inflorescences thyrsoid or pseudoracemose. Condyle hollow, 1-chambered. Flowers 4-merous. 

RetalsMireevor connatexren nce chee Sei Oe ne ee ree ne ee ee ee 24. Cyclea 

24. Inflorescences composed of umbelliform cymes or disciform capitula. Condyle lamelliform. 

HOWErSES = 4-IMehouss etalSuinceame ee aaa oer ere en aoe reer 25. Stephania 

KEY TO THE GENERA BASED ON MALE PLANTS 

1. Upper surface of leaves very finely and closely striate. Inflorescences racemose on leafless stems, usually 

HEHGU OTM ECOUS=LOMICI LOSE cassie cone yoke oresee oreo eu eae PRD eee ate eT Re ee ea 10. Tinomiscium 

1. Upper surface of leaves not striate. 

2. Leaves triplinerved, the main basal pair of nerves extending almost to the leaf-apex. 

3. Woody climber. Sepals and petals marked with reddish lines or spots. Inflorescence a panicle or raceme 

5. Haematocarpus 

3. Erect shrub or small tree. Sepals and petals not marked with lines or spots. Inflorescence a cyme or short 

RACEMTELOLAG VINES! 2a) aoe ee SN, eee ee Sens ee et at. Fees 22. Cocculus laurifolius 

2. Leaves not triplinerved. 

4. Inner 3 sepals connate in a fleshy tubular calyx, minute outer sepals free. Stamens c. 18—24, connate 

MMARCOTMICAIACIUSHS HR is Rares Wis eee eee RNS Sache SAREE, Oe ee 3. Albertisia 

4. Sepals free or if connate then calyx of one whorl only. 

5. Petals thick and fleshy, much larger than sepals. Inflorescences pseudoracemose. Leaves peltate or sub- 

Pel tater Ue AR, RIE Cg dee at on RNS Red SA nae HSS ae SEI RSE IO tee 18. Sarcopetalum 

5. Petals smaller than sepals or absent. 

6. Sepals 7—12, spirally arranged, not in distinct whorls. Stamens 9—40, free or connate. Inflorescences 

CyMOse ior thyrsoidy. He aaa ee eee Se eee Fe eee 16. Hypserpa 

6. Sepals in one or more distinct whorls. 

7. Connective prolonged into a flattened tongue. Stamens 9, the outer 6 joined at base, the inner 3 free. 

Inflorescences @asciculate:onsoldastemSi- ee ane e eee eerie 2. Macrococculus 

7. Stamens without a prolonged connective. 

8. Stamens united or at least partly connate at the base, or only the inner 3 stamens connate. 

9. Stamens completely united in a peltate or clavate synandrium, the anthers in a horizontal ring. 

10. Inflorescences composed of umbelliform cymes or disciform capitula. Leaves peltate 

25. Stephania 

10. Inflorescences cymose, thyrsoid or pseudoracemose. Leaves peltate or not. 
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11. Inflorescence a peduncled, corymbose cyme. Sepals 4. Petals connate in a cup. Leaves peltate 

23. Cissampelos 

11. Inflorescences thyrsoid or pseudoracemose, or if cymose then sepals 6 in 2 whorls and petals 6. 

12. Sepals 4(—5S), free or connate. Petals 4, free or connate. Inflorescences thyrsoid or pseudorace- 

miosesiLeaves sometimes: peltatemmaseper tere . ese eee ae eee 24. Cyclea 

12. Sepals 6, free in 2 whorls. Petals 6, free. Inflorescences thyrsoid or cymose. Leaves not 

Peltater ee set. Ae See eed. PE SE De re 9. Parabaena 

9. Stamens with the filaments + connate or only the inner stamens connate. 

13. Inflorescence a raceme of peduncled balls of flowers. Stamens 6, the outer 3 free, the inner 3 

joined. Leaves tomentellous (often whitish) below .......................-- 14. Coscinium 

13. Inflorescence a panicle, cyme or fascicle. 

14. Lower surface of leaves with domatia in axils of main nerves. Leaves palmately nerved at base. 

Inflorescence a panicle. Anthers in a globose cluster. 

15. Flowers pedicellate. Anthers 30—35 in a stalked cluster................... 13. Anamirta 

15. Flowers sessile or subsessile. Anthers 9—12 in a sessile cluster........... 12. Arcangelisia 

14. Leaves lacking domatia, penninerved or subpalmately nerved at base. Inflorescence a cyme or 

fascicle. Stamens 6—18 with the filaments + joined..................... 1. Pycnarrhena 

8. Stamens all free. 

16. Petals absent. Stamens with thick filaments, a prominent collar evident below the anther. Inflo- 

Kescelce atlaxnpanicle; WoOodtyelowi-- ce ate ee eee ee 11. Fibraurea 

16. Petals present. Stamens without a prominent collar below the anther. Wood not yellow. 

17. Inner 3 sepals valvate. 

18. Sepals glabrous or subglabrous. Inflorescence a pseudoraceme. Petiole rugulose 6. Tiliacora 

18. Sepals tomentellous to densely pilose. Petiole not rugulose. 

Loinflorescenceia cynie omlaxspseudopanicle asses. see ee ee eee eee 17. Limacia 

19. Inflorescence narrowly thyrsoid, the branches subspicate................... 4. Carronia 

17. Inner 3 sepals imbricate. 

20. Main basal nerves and their main outer lateral branches extending to the leaf-margin. 

21. Inflorescences on old leafless stems, long racemes of cymes.............. 21. Diploclisia 

21. Inflorescences axillary. 

22. Anthers dehiscing with longitudinal latrorse slits, the cells parallel and close together. Leaves 

usually broadlyzandshallowlyscrenateweeee aero cee ee eee 20. Pericampylus 

22. Anthers dehiscing with transverse + introrse slits, the cells separated abaxially by the thick- 

ened connective. Leaves usually entire or subentire ................... 19. Legnephora 

20. Main basal nerves and their main outer lateral branches breaking up or anastomosing well with- 

in the leaf-margin. 

23. Inflorescence a large panicle up to c. 50 cm long with lateral branches up to 15 cm, borne on 

old leafless stems. Stamens with flattened elliptic filaments broader than the anthers 

7. Chlaenandra 

23. Inflorescences much smaller and narrower, pseudoracemose, pseudospicate, narrowly thyr- 

soid or narrowly pseudopaniculate, axillary or on leafless stems. Stamens with filaments not 

broader than the anthers. 

24. Petals bifid. Inflorescence a cyme or a raceme of cymes....... 22. Cocculus orbiculatus 

24. Petals entire. 

25. Inflorescences yellowish tomentose to pubescent, always axillary and pseudoracemose. 

Leaf-base rounded to truncate or very obtuse (rarely subcordate)....... 15. Pachygone 

25. Inflorescences glabrous, puberulous or hispidulous, axillary or on leafless stems, various in 

fOr sweal-baserontenicordale se. pace os = oe eee eee eae a eee 8. Tinospora 

KEY TO THE GENERA BASED ON FEMALE PLANTS 

1. Upper surface of leaves very finely and closely striate. Inflorescences racemose on leafless stems, usually 

FEEL SIHEOUS-1OMIEHLOSCI eS Mee ene Ae ee eee et SAS eBes PEEL SS 10. Tinomiscium 

1. Upper surface of leaves not striate. 

2. Leaves triplinerved, the main basal pair of nerves extending almost to the leaf-apex. 



1986] MENISPERMACEAE (Forman) wal 

3. Woody climber. Drupes ellipsoidal, 40—45 mm long. Sepals and petals streaked with reddish lines or 

iC gee DON oem Ono or coos aadn ac cu do Tobe dag Duco Ome on dic 6 Cin coma 5. Haematocarpus 

3. Erect shrub or small tree. Drupes rotund in outline, c. 4 mm long. Sepals and petals not marked with 

[FeNESY OLA TO) Sy Seanad pice caaiio.o.o9s'o bb. clbloid clu bis bros a accoea colo bo Hem eocienic 22. Cocculus laurifolius 

2. Leaves not triplinerved. 

4. Inflorescences with accrescent rotund bracts becoming up to 1.5 cm long and persisting at fruiting stage, 

often obscuring the 5 mm long pubescent drupes. Leaves peltate, tomentose to puberulous. Slender 

HIMIDET =, fetes tes BO OER e ts sre ern ssa Hae ste eh. coeeenanavectscoer ayes tame 23. Cissampelos 

4. Inflorescences without accrescent bracts. 

5. Inflorescences composed of umbelliform cymes or disciform capitula. Drupe with style-scar near base, 

4—11 mm long. Endocarp compressed, + obovate in outline with a sometimes perforate lamelliform 

condyle surrounded by a horseshoe-shaped seed cavity, dorsally ornamented with projections of various 

OMI Ole WMO ASETS WWE 55 ooncanoposonva joo Dep ObCo mC DOUG OCO ODIO 0o Ue oto ac 25. Stephania 

5. Inflorescences not of umbelliform cymes or disciform capitula. 

6. Seed and seed cavity straight or broad and concave or deeply cupular. 

7. Seed and seed cavity deeply cup-shaped, surrounding the thickly clavate, sometimes 2-lobed, deeply 

intrusive condyle. Drupes subglobose. Leaves palmately nerved at base. 

8. Lower surface of leaves with domatia in axils of main nerves. Drupes 9-11 mm @ 13. Anamirta 

8. Leaves without domatia. Drupes over 25 mm @. 

9. Drupes 40—45 mm 9g, glabrous. Endocarp covered with branched spines. Leaves glabrous 

7. Chlaenandra 

9. Drupes 28—30 mm 9, tomentellous. Endocarp not spiny. Leaves tomentellous (usually whitish) on 

FO WEE*SUELAGCE. foc cree seen eee rere tee race Pte PR nT Ate a RRT ona et ee eh aeperele 14. Coscinium 

7. Seed and seed cavity either straight, + ellipsoidal and endocarp with condyle absent, inconspicuous 

or forming a longitudinal groove, or seed dorsiventrally flattened and concave and endocarp with 

condyle forming a ventral cavity, concavity or inflated chamber. 

10. Seed + ellipsoidal filled by large embryo with thick cotyledons, endosperm absent. Leaves penni- 

nerved, sometimes with some subbasal nerves. 

11. Drupes narrowed at base into a pronounced stipe, 5— 10 radiating from margin of a disciform car- 

pophore. Endocarp 3—6 cm long, bony, covered dorsally with a coarse open network of ridges, 

ventrally smooth. Inflorescences fasciculate on protuberances on old wood. Leaves densely re- 

ICI ALCLE. <A SA Be Se SEE ST Se aes herent ota enc Pore 2. Macrococculus 

11. Drupes with base not narrowed into a stipe, 3—6 on a knob-like carpophore. Endocarp either 

papyraceous to crustaceous and + smooth to wrinkled or bony and verrucose. 

12. Drupes subcompressed-ellipsoidal, tomentellous with style-scar near base, 2.5—6 cm long. Inner 

Sepalsiconnate Into) auileshiyatubem ee series retin Treat eet eee rt 3. Albertisia 

12. Drupes subglobose or broadly ellipsoidal, glabrous puberulous or tomentellous with style-scar 

below the apparent apex, 0.8—3 cm long. Sepals all free................-- 1. Pycnarrhena 

10. Seed largely filled with endosperm which surrounds the very thin embryo. Leaves palmately nerved 

at base or with basal nerves diverging from midrib slightly above the base. 

13. Lower surface of leaves with hollow domatia in axils of main nerves, leaf papillose on upper sur- 

face around insertion of petiole. Drupes 2.2—5.5 cm long with style-scar on one side, borne on 

a clavate carpophore up to 4 cm long. Endocarp covered with a fibrous layer, condyle incon- 

TMGANOUG.Or MOI oooggoccduanagoes subs buaB ono UD cODeCeOGobosUECE 12. Arcangelisia 

13. Lower surface of leaves without domatia or only present in basal nerve-axils. Drupes with termi- 

nal style-scar. 

14. Basal nerves of the leaf diverging from the mid-rib several mm above the base. Endocarp rather 

smooth, subellipsoidal, 2.0—2.5 cm long, the condyle forming a ventral narrow longitudinal 

groove. Inflorescence a lax panicle. Wood yellow ...........-----+-+---++>- 11. Fibraurea 

14. Basal nerves arising from the base of the leaf. Endocarp variously ornamented or smooth, often 

+ rotund in outline but sometimes subellipsoidal. Wood not yellow. 

15. Endocarp spiny, the condyle forming a ventral concavity or an enclosed inflated chamber. 

Endosperm! notmumitnatelayy: sce cite tee kate t= eye clei tek al h-Vavon a elie) terme 9. Parabaena 

15. Endocarp rugose, papillose or smooth with the condyle forming either a ventral cavity with a 

central external aperture, or a ventral elongate depression. Endosperm usually ventrally rumi- 

FORE eerste ise Shes aeRO a et Ri Ae Re ee IN eure inom nisin DOI iA0 0-0 0 Ox 8. Tinospora 

6. Seed and seed cavity elongate and strongly curved, semi-annular to horseshoe-shaped. 
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16. Drupes 6—7 mm long borne on a shortly branched 3—4 mm long carpophore. Carpels 8—9. Petioles 

(rUYAUU OWNED Ma mises abate Glo toe ole Couey acmmatens ome MOA Cone. cnto da umoindlo ta como. 6. Tiliacora 

16. Drupes not on a conspicuous carpophore. Carpels 1—6. Petioles not rugulose. 

17. Leaves penninerved. Drupes and narrowly thyrsoid inflorescences tomentellous ... 4. Carronia 

17. Leaves with base palmately 3—7-nerved. Drupes glabrous to pubescent. 

18. Petals fleshy, larger than the sepals. Drupes semicircular in outline, (4—)6 mm long. Endocarp 

ornamented dorsally with pointed processes and/or transverse ridges, laterally concave. Seed and 

seed cavity semi-annular. Leaves subpeltate or peltate with petiole inserted up to 3 mm from basal 

margin, fine reticulation prominent especially on lower surface. Woody stems verruculose 

18. Sarcopetalum 

18. Petals, if present, much smaller than the sepals. Seed and seed cavity mostly + horseshoe-shaped. 

19. Inflorescences from old woody stems, consisting of very long racemes of cymes, up to c. 50 cm 

long. Drupes narrowly obovate in outline, 15—30 mm long. Seed and seed cavity deeply horse- 

shoe-shaped withthe 2:anms se parallely emetic cise ro eieteto ete otnctenerete 21. Diploclisia 

19. Inflorescences axillary. Drupes obovate to rotund in outline. 

20. Endocarp with an entire dorsal median wing or ridge and laterally spreading curved or cucullate 

crests bordering the condyle, the dorsal region smooth (Mal. spp.). Petals absent 

19. Legnephora 

20. Endocarp without a dorsal median wing or prominent ridge and lateral crests, the dorsal region 

sometimes ornamented, e.g. verruculose, ridged or spinulate. Petals present. 

21. Seed without endosperm, cotyledons large and thick, collateral. Endocarp rather smooth with 

asimall centrali:perforation on’ both lateral faces: . 2 )-)-6 4: tee ae eee 15. Pachygone 

21. Seed with endosperm surrounding the narrow embryo. 

22. Drupes 14—25 mm long. Dorsal region of endocarp smooth or only slightly rugose. Condyle 

hollow=2=chamberedsImnensepalssvalvateviern. sense tects doers ee eetenee 17. Limacia 

22. Drupes less than 12 mm long. Dorsal region of endocarp often ornamented. Condyle lamelli- 

form or hollow. Inner sepals imbricate. 

23. Leaves with main basal nerves and their main outer lateral branches leading directly to the 

margin, which is usually broadly and shallowly crenate. Endocarp laterally concave, dorsal- 

ly covered with short pointed processes, condyle lamelliform, imperforate 

20. Pericampylus 

23. Leaves with main nerves breaking up well within the entire margin. Endocarp with thick, 

hollow condyle, often perforate. 

24. Condyle 1-chambered with or without a small lateral perforation on each side. Endocarp 

with a ventral perforation, dorsal surface with + papilliform processes and/or transverse 

ridges in longitudinal rows. Drupes 5—8 mm long. Carpel 1. Sepals 2 or 3. Petals entire. 

IHeaviesisometimesipeltatem mesic eraeeieaer iis oe ioe enion elntie eae rete 24. Cyclea 

24. Condyle with 2 distinct lateral chambers each with a large lateral aperture. Endocarp not 

ventrally perforate. Carpels (2—)3 or 6. Sepals 6—12. Leaves never peltate. 

25. Drupes 6—12 mm long. Dorsal surface of endocarp rugose. Carpels (2—)3. Sepals spiral, 

PHN GEUG Giltiite aoe ooo nae doc bo oon at en odio tho MUD B omeeneryo 6.0 of 0.0.0 16. Hypserpa 

25. Drupes 4—5 mm long. Dorsal surface of endocarp closely and irregularly wrinkled- 

papillose. Carpels 6. Sepals 6(—9) in 2(—3) whorls. Petals bifid 22. Cocculus orbiculatus 

1. PYCNARRHENA 

Miers [Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 44, nomen] ex Hook.f. & TH. FI. 

Ind. 1 (1855) 206; Miers, Ann. Mag. Nat. Hist. ser. 3, 20 (1867) 11; Contr. Bot. 

3 (1871) 351; Diets, Pfl. R. Heft 46 (1910) 48; FoRMAN, Kew Bull. 26 (1972) 405; 

ibid. 30 (1975) 97, 99; ibid. 33 (1979) 568. — Antitaxis Miers [Ann. Mag. Nat. 

Hist. ser. 2, 7 (1851) 44, nomen], ibid. ser. 3, 20 (1867) 12; Contr. Bot. 3 (1871) 

354, t. 142. — Batania Hatus. Mem. Fac. Agric. Kagoshima Univ. 5 (1966) 29. 

— Fig. 1. 
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Lianes or scandent shrubs. Leaves with petioles swollen at the base and usual- 

ly at apex, leaving a prominent cup-like scar on the stem; lamina usually penni- 

nerved and + elliptic, sometimes (in Mal., P. insignis) with lower nerves crowd- 

ed at base and ovate. Inflorescences axillary or ramiflorous, mostly cymose, the 

peduncles sometimes 1-flowered and fascicled. — Male flowers: sepals 6—15 in 

whorls of 3, imbricate, the outer ones minute, inner ones largest (in P. ozantha 

the innermost sometimes smaller), rotund and concave; petals 3—6, or O in P. 

ozantha, minute, mostly broadly obovate; stamens variable in number, 6—18, 

tightly clustered with the filaments usually connate for most of their length 

(shortly connate in P. /ucida). — Female flowers: sepals and petals as in male; 

staminodes 0; carpels 3—6 with recurved stigmas. Drupes + subglobose with 

style-scar on the ventral side below the apex, arising from the margin of a swol- 

len + globose carpophore; endocarp usually thin, papyraceous to crustaceous 

and smooth to wrinkled, but in P. ozantha bony and verrucose; endosperm ab- 

sent; seed broadly ellipsoidal, cotyledons large and thick, very slightly curved. 

Distr. S. China and SE. Asia throughout Malesia to Queensland; 9 spp. 

Notes. The genus Pycnarrhena has proved very difficult to revise owing to the inadequacy of the material 

available. Of the nine species recognized, the fruits of one are unknown, while the flowers (of both sexes) and 

inflorescences are unknown for another. In addition, female flowers are unknown for four species. Since 

fruits and inflorescences provide the most useful characters for separating species of this genus, the lack of 

some of this essential information is a major disadvantage in framing a taxonomic revision. Moreover, there 

is considerable variation between specimens in their foliage, and without other correlated characters, it has 

been most puzzling in certain instances to decide exactly where to draw the boundary between species. For 

these reasons I have been unable to frame a practical key which will work in general for single specimens, 

i.e. male or female, but the information incorporated in it will limit considerably the different possibilities 

when naming. 

KEY LO THE SPECIES 

lppiscavesrovate, base broadlyacordates oy. eee ie ier eee eters ices alr y ie iea 1. P. insignis 

1. Leaves + elliptic, base rounded to acute. 

2. Petals present, clearly differentiated from the sepals. Carpels 3(—4). Endocarp crustaceous, smooth to 

wrinkled. 

3. Male inflorescences fasciculate, the peduncles mostly 1-flowered. 

4. Drupes glabrous. 

5. Male flowers laxly fascicled, pedicels 3—5(—10) mm; lamina 6—9(—12) by 2.5—4(—5.5) cm, drying + 

flat, lateral nerves not markedly impressed on upper surface .................-.--- 2. P. lucida 

5. Male flowers densely clustered, pedicels up to 2 mm; lamina 10—17 by 3.5—7 cm, drying subbullate, 

main lateral nerves impressed on upper surface. Bengal, E. Himalaya, 7N Burma... P. pleniflora 

4. Drupes minutely tomentellous or puberulous. Male flowers on pedicels S—10 mm. Lamina 8—12(—18) 

oie) (tS) ING clans ee Na ieieig EO Oy Cod da Ou cmcdod coe ao as SUM MOua ei can oclona cue 3. P. longifolia 

3. Male inflorescences cymose (female peduncles sometimes 1-flowered). 

6. Drupes minutely puberulous. Leaves often markedly bullate ................... 4. P. manillensis 

6. Drupes glabrous. Leaves usually not bullate. 
7. Drupes 8—10 mmo. Infructescences branched, slender, elongate up to 7 cm long 5. P. novoguineensis 

7. Drupes 15—30 mm g, drying smooth (when ripe). Infructescences usually with rather thick peduncles, 

usually unbranched and fascicled when axillary, but branched when ramiflorous . 6. P. tumefacta 

2. Clearly differentiated petals absent (occasionally 1). Carpels 4—6. Drupes 12—20 mm 9, drying shrivelled, 

glabrous, Endocarp) thickesvenya mars VeGRU COSC) aia -(-)-peoih alee ei 7. P. ozantha 
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1. Pyenarrhena insignis (HATUS.) FORMAN, Kew Bull. 

33 (1979) 568. — Batania insignis Hatus. Mem. Fac. 

Agric. Kagoshima Univ. 5 (1966) 29, 70, f. 1. 

Scandent shrub c. 10 m. Young stems striate, glab- 

rous, 2-5 mm @, bearing raised, discoid petiole- 

scars; older stems rather smooth or obscurely wrin- 

kled. Leaves with glabrous petioles (2—)3—4 cm, 

broadened at the very base, geniculate and drying mi- 

nutely wrinkled towards the apex; lamina ovate, base 

broadly and shallowly cordate, apex shortly and ob- 

tusely acuminate, 9-14.5 by 6.5—10.5 cm, lateral 

nerves 6—8 pairs, the lowest 2—3 pairs arising close 

together near the base, the midrib, lateral nerves and 

conspicuous reticulate tertiary venation slightly 

raised on both surfaces, glabrous, thinly coriaceous. 

Flowers and inflorescences unknown. Infructescence 

axillary, subterminal or arising from the axils of fal- 

len leaves, cymose, c. 4cm long, at first minutely pu- 

berulous, peduncles slender, 5—10 mm, terminating 

in a depressed-subglobose carpophore 6—7 mm @ 

bearing around its margin c. 6 drupes or their scars. 

Drupes red, + broadly ellipsoidal, drying deeply 

wrinkled, c. 2 cm long, glabrous, exocarp thinly co- 

riaceous, mesocarp drying very thin, endocarp char- 

taceous; embryo reniform, 9—10 mm long, cotyle- 

dons very thick, slightly curved. 

Distr. Malesia: Philippines (Batan I.: Mahatao). 

Ecol. Thickets, 100 m. 

Note. CuTLer, who examined the leaf-anatomy 

in the genus (Kew Bull. 30, 1975, 41—48, pl.) exam- 

ined the leaf-anatomy of the species and found that 

it agrees in all essential characters with that of the ge- 

nus. 

2. Pycnarrhena lucida (TEvsM. & BINN.) Mia. Ann. 

Mus. Bot. Lugd.-Bat. 4 (1868) 87; Becc. Malesia 1 

(1877) 159; BoeRL. Cat. Hort. Bog. 1 (1899) 43; 

Diets, Pfl. R. Heft 46 (1910) 49; Back. Schoolfl. 

(1911) 39; Koorp. Exk. FI. Java 2 (1912) 230; YAMaA- 

moto, J. Soc. Trop. Agric. 16 (1944) 34; Back. & 

Baku. f. Fl. Java 1 (1963) 154; ForMaAN, Kew Bull. 

26 (1972) 408. — Cocculus lucidus TrEusmM. & BINN. 

Nat. Tijd. N. I. 4 (1853) 397; Ned. Kruidk. Arch. 3 

(1855) 394; Mig. Fl. Ind. Bat. 1, 2 (1858) 82. — Anti- 

taxis fasciculata Miers [Ann. Mag. Nat. Hist. ser. 3, 

20 (1867) 14, nomen], Contr. Bot. 3 (1871) 356; 

Hook. f. & Tu. Fl. Br. India 1 (1872) 106; Kine, J. 

As. Soc. Beng. 58, ii (1889) 388. — Antitaxis calocar- 

pa Kurz, J. Bot. 13 (1875) 324; Fl. Burma 1 (1877) 

57. — P. fasciculata (Miers) Dre1s, Pfl. R. Heft 46 

(1910) 50; Rip. Fl. Mal. Pen. 1 (1922) 108. — P. ca- 

locarpa (KURz) DreExs, Pfl. R. Heft 46 (1910) 51. 

Leaves with slender petioles, puberulous at first, 

later glabrescent, 0.8—1.7 cm; lamina elliptic, apex 

acuminate, base acute to obtuse, 6—9(—12) by 2.5—4 

(—5.5) cm, main lateral nerves c. 6 pairs, reticulation 

conspicuous and prominent on both surfaces, glab- 

rous (rarely puberulous along midrib and main 

nerves on lower surface). Inflorescences axillary or 

ramiflorous, fasciculate; peduncles 1- (or few-) flo- 

wered, 3—5(—10) mm, usually puberulous. — Male 

flowers: sepals 9—12, outer ones minute, puberu- 

lous, inner 3—6 larger, rotund to broadly rotund, 

1.25 by 1.25—1.75 mm, glabrous; petals 3, cunei- 

form, 0.5—0.75 mm long; stamens 6—12, 0.5 mm, 

shortly connate. — Female flowers unknown. 

Drupes red, globose, 8-15 mm g, glabrous; endo- 

carp crustaceous. 

Distr. Hainan, Cambodia, Thailand, Andaman 

& Nicobar Is.; in Malesia: Malaya (Perak, Malacca), 

Central W. Sumatra, W. Java (incl. P. Panaitan in 

Sunda Strait). 

Ecol. Forests, up to 500 m, in Casuarina equiseti- 

folia stands near the shore on P. Panaitan, on lime- 

stone in Peninsular Thailand. 

Note. A single collection from W. Java (Koor- 

DERS 26732) with flowers twice the normal size for 

this species is the type of P. montana Back. In other 

respects this collection resembles P. /ucida, but its 

taxonomic status remains in some doubt. See at the 

end of the genus. 

3. Pycnarrhena longifolia (DECNE ex MiQ.) BECC. 

Malesia 1 (1877) 160; Drets, Pfl. R. Heft 46 (1910) 

52; FoRMAN, Kew Bull. 26 (1972) 410. — Cocculus 

longifolius DECNE ex Mig. Ann. Mus. Bot. Lugd.- 

Bat. 4 (1868) 84. — Antitaxis longifolius (DECNE ex 

Mia.) Miers, Contr. Bot. 3 (1871) 357. — Antitaxis 

cauliflora Miers [Ann. Mag. Nat. Hist. ser. 3, 20 

(1867) 14, nomen], Contr. Bot. 3 (1871) 356. — P. 

cauliflora (MtERs) Diets, Pfl. R. Heft 46 (1910) 52; 

Back. Schoolfl. (1911) 40; Har. f. Meded. Rijks- 

herb. 12 (1912) 10; Koorp. Exk. Fl. Java 2 (1912) 

230; YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 33; 

Back. & BaAkH. f. Fl. Java 1 (1963) 154. 

Leaves with petioles usually puberulous, 1.8—2.5 

cm; lamina elliptic to narrowly elliptic to lanceolate- 

elliptic, apex abruptly to gradually acuminate, base 

obtuse to rounded, 8—12 (—18) by 3—6 (—8) cm, lat- 

eral nerves 6—8 pairs, midrib often puberulous be- 

low, surfaces otherwise glabrous. J/nflorescences 

ramiflorous, fasciculate, peduncles 1-flowered. — 

Male flowers with minutely puberulous pedicels, 

5—10 mm; outer sepals 2—4, minute; inner sepals yel- 

low, 3, concave, rotund, 2 mm long, thick and fleshy 

except towards margin; petals 3, oblate, 0.75—1 mm 

long; stamens 7—12, tightly clustered, c. 0.5 mm 

long. — Female flowers: outer sepals 1—2, minute, 

puberulous; inner sepals yellow, 4—6, 2.25 mm long; 

petals 3, + broadly obovate, 1.5—2 mm, glabrous, 

thick; carpels 3—4, 1 mm long, subellipsoidal, style 

short, recurved. Drupes borne on unbranched pu- 

berulous to subglabrous peduncles 7—20 mm, glo- 

bose, 12—15 mm, minutely tomentellous or puber- 
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ulous; endocarp crustaceous. 

Distr. Malesia: Central & S. Sumatra (also Sebesi 

I. and P. Panaitan in Sunda Strait), Central Java, 

Lesser Sunda Is. (Lombok, Sumba, Sumbawa, Flo- 

res, Timor). 

Ecol. Forests, up to 700 m. 

Vern. Sumba: punduk. 

4. Pycnarrhena manillensis VipAt, Rev. Pl. Vasc. Fi- 

lip. (1886) 45; Diets, Pfl. R. Heft 46 (1910) 52; in El- 

mer, Leafl. Philip. Bot. 4 (1911) 1163; MerrR. Fl. Ma- 

nila (1912) 203; W.H. Brown, Minor Prod. Philip. 

For. 3 (1921) 186; Merr. En. Philip. 2 (1923) 144; 

QUIBILAN & SANTOs, Nat. Appl. Sc. Bull. Philip. 3 

(1933) 353; Quis. Medic. Pl. Philip. (1951) 297; For- 

MAN, Kew Bull. 26 (1972) 411; PANcHo, Vasc. Fl. Mt 

Makiling 1 (1983) 275, f. 82. — P. elliptica DiELs, Pfl. 

R. Heft 46 (1910) 54; in Elmer, Leafl. Philip. Bot. 4 

(1911) 1163; Merr. En. Philip. 2 (1923) 144; Philip. 

J. Sc. 29 (1926) 367; YAamMamoro, J. Soc. Trop. Agric. 

16 (1944) 33. 

Leaves with puberulous to subglabrous petioles, 

1—3 cm; lamina + elliptic to oblong-elliptic (some- 

times narrowly oblong-elliptic in Mindanao), usually 

+ bullate, apex acuminate, base obtuse to rounded 

(or subcordate), (9—)11—18 by (2.5—)4—8 cm, lateral 

nerves, c. 6 pairs, strongly impressed above and con- 

spicuously joined near the margin, the fine reticula- 

tion raised on both surfaces, upper surface glabrous, 

beneath usually puberulous. — Male inflorescence 

axillary, cymose, well-branched, many flowered, 

2.5—4 cm long, puberulous. — Male flowers with pu- 

berulous pedicels up to 3 mm; outer sepals 2—5, min- 

ute, puberulous; inner sepals 4—7, rotund to broadly 

elliptic, 1.5—2 mm long, glabrous or lightly puberu- 

lous outside; petals 2—4, obovate, 0.75—1 mm long; 

stamens 10—15, 0.75—1 mm long. — Female flowers 

unknown. Infructescence: peduncles usually bearing 

1 to 3 fruits, axillary and very short, 0.5—1 cm, or 

ramiflorous and up to 2 cm. Drupes globose or sub- 

reniform, 1—1.5 cm long, minutely puberulous; 

endocarp crustaceous. 

Distr. Malesia: Philippines (Luzon, Panay, Sa- 

mar, Leyte, Alabat, Negros, Mindanao, Basilan, Ca- 

motes, Sulu Is.). 

Ecol. Thickets and forests, up to 1600 m. F/. 

May—Nov., fr. July—March. 

Uses. Infusions prepared from the roots and 

powdered bark are used medicinally for a variety of 

ailments. Various alkaloids have been extracted from 

this species: see QuUISUMBING (1951, /.c.), BRUCH- 

HAUSENet al. (Arch. Pharm. 293, 1960, 454, 785) and 

THORNBER (Phytochem. 9, 1970, 164, 172). 

Vern. Philippines: ambal, mamangal, Tag., ha- 

luot, C. Bis., huluot, Bis. 

Note. The anatomy of the leaves and stem have 

been described by Drpasupit (Proc. 8th Pac. Sc. 

Congr. 1957, 348—380). 

5. Pycnarrhena novoguineensis Mig. Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 87; Becc. Malesia 1 (1877) 158; 

Diets, Pfl. R. Heft 46 (1910) 54; KANEH. & Hatus. 

Bot. Mag. Tokyo 56 (1942) 472; FormMAN, Kew Bull. 

26 (1972) 412. — P. australiana F. v. M., Vict. Nat. 

3 (1886) 61; F.M. BarLey, Queensl. FI. 1 (1899) 35. — 

P. grandis K.Scu.& Laut. Fl. Deut. Schutzgeb. Sud- 

see (1900) 313; Drezs, Pfl. R. Heft 46 (1910) 54; Nova 

Guinea 14 (1923) 80. — P. sayeri DrELs, Pfl. R. Heft 

46 (1910) 55. 

Leaves with glabrous to sparsely puberulous peti- 

oles 1.5—3.5 cm; lamina elliptic or oblong-elliptic, 

apex acuminate, base obtuse to rounded, 18—28 by 

4.5—8(—9.5) cm, lateral nerves 6—9 pairs, often im- 

pressed above, venation obscure or prominent on 

both surfaces. Inflorescences axillary or ramiflorous, 

branched, 1.5—7 cm long, puberulous (the ramiflor- 

ous inflorescences are larger and more branched than 

the axillary ones). — Male flowers with pedicels up to 

3 mm, or sessile; outer sepals 1—2, minute; inner sep- 

als 3—6, + rotund, concave, 2—2.25 mm long; petals 

3—4 obovate, 1 mm long; stamens 9—16, the cluster 

c. 0.5 mm long. — Female flowers with pedicels, sep- 

als and petals + as in male flowers; carpels 3, subel- 

lipsoidal, 1 mm _ long. Jnfructescence slender, 

branched, up to 7 cm, often rather elongate. Drupes 

yellow, globose, 0.8—1 cm o, glabrous; endocarp 

crustaceous. 

Distr. Australia (Queensland); in Malesia: New 

Guinea (in West common, in East only 1 coll.), incl. 

Misool I. 

Ecol. Forests at low altitude, up to S50 m. Accord- 

ing to a field note the male flowers are heavily scent- 

ed. 

6. Pycnarrhena tumefacta Mrers [Ann. Mag. Nat. 

Hist. ser. 3, 20 (1867) 12, nomen], Contr. Bot. 3 

(1871) 353; Becc. Malesia 1 (1877) 159; Diets, Pfl. R. 

Heft 46 (1910) 53; Merr. En. Born. (1921) 248; Ya- 

MAMOTO, J. Soc. Trop. Agric. 16 (1944) 34; FORMAN, 

Kew Bull. 26 (1972) 414. — Cocculus celebicus 

Boert. Cat. Hort. Bog. (1899) 40. — P. borneensis 

Diets, Pfl. R. Heft 46 (1910) 53; Merr. En. Born. 

(1921) 248; YAMAmorTo, J. Soc. Trop. Agric. 16 (1944) 

32. — P. celebica (BoERL.) Diets, Pfl. R. Heft 46 

(1910) 53; Merr. Philip. J. Sc. 7 (1912) Bot. 266; En. 

Philip. 2 (1923) 144; Yamamoto, J. Soc. Trop. Agric. 

16 (1944) 33. — P. merrillii Drevs, Pfl. R. Heft 46 

(1910) 52; in Elmer, Leafl. Philip. Bot. 4 (1911) 1163; 

Merr. En. Philip. 2 (1923) 144. — P. membranifolia 

Me_erR. Philip. J. Sc. 20 (1922) 382; En. Philip. 2 

(1923) 144. — P. balabacensis YAMAMOTO, Trans. 

Nat. Hist. Soc. Taiwan 34 (1944) 224, t. 1. — P. bata- 

nensis YAMAMOTO, /.c. 226, t. 3. — P. castanopsidifo- 
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Fig. 1. Pycnarrhena tumefacta Miers. a. Habit, x 2/3, b. male inflorescences, x 2/3, c.. male flower, x8, 

d. inner sepal, e. petal, f. stamens, all x 10, g. female flower, front sepals and petals removed, x8, A. part 

of infructescence, i. TS of drupe, /. part of endocarp, k. seed, all nat. size. — P. ozantha Drets. /. Drupe, 

m. endocarp, n. TS of drupe, all nat. size (a—b RSNB 4633, c—f DE VoGEL 4449, g RSNB 4436, h—k SAN 

9413, /—n NGF 24162). 
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lia YAMAMOTO, /.c. t. 2 (‘castanopsisifolia’). — Fig. 

la—k. 

Leaves with glabrous to tomentellous petioles, 

1—6 cm, sometimes markedly swollen and geniculate 

at apex; lamina narrowly to broadly elliptic, oblong- 

elliptic or oblanceolate-elliptic, apex acuminate, base 

rounded, obtuse or acute, 10—32 by 3.5—14 cm, 

main lateral nerves 6—9 pairs, venation often promi- 

nent on both surfaces, glabrous apart from midrib 

on lower surface which is sometimes puberulous, es- 

pecially near the base. — Male inflorescences axillary 

or ramiflorous, cymose, few to several clustered to- 

gether, 1—3 cm long, puberulous. — Male flowers 

sessile or on puberulous pedicels up to 3 mm; sepals 

pale green to white or yellow, outer sepals 2—4, mi- 

nute, often puberulous; inner sepals 4—6, + rotund, 

concave, 1.5—2.25 mm long, glabrous; petals 3—6, 

+ broadly obovate 0.75—1.5 mm long; stamens 

6—18 in a cluster c. 0.75 mm long. — Female inflo- 

rescences similar to male but less branched, or un- 

branched (i.e. 1-flowered peduncles). — Female 

flowers (from RSNB 4436, Mt Kinabalu) on puberu- 

lous pedicels up to 15 mm long; outer sepals 3, 

broadly triangular, | mm long; inner sepals 4, + 

broadly elliptic, rather thick, 2.5—3.5 mm long; pet- 

als 3, broadly obovate, thin, 2 mm long; carpels 3—4, 

subellipsoidal, 1 mm long, stigma recurved. (One im- 

mature female flower of JAHERI 1679 had 6 inner sep- 

als, 2 petals and 4 carpels.) Infructescence when axil- 

lary usually fasciculate and peduncles unbranched, 

peduncles rather thick, 1-3 cm; when ramiflorous 

then branched and up to 7 cm. Drupes yellow to red, 

globose to broadly subellipsoidal, 1.5—3 cm long, 

glabrous; endocarp crustaceous, finely wrinkled. 

Distr. Melanesia (Solomons); in Malesia: New 

Guinea (West, ?East), S. Moluccas (Kei Is., Halma- 

hera), N. Moluccas (Obi I.), Celebes (Sangihe Is.), 

Philippines (Mindanao, Mindoro, Luzon, Palawan), 

Borneo (incl. Banguey I.), and Kangean Is. (Kaju 

Waru and Sipandjang Is.) off E. Java. 

Ecol. Forests and thickets, up to 400 m, around 

Mt Kinabalu in N. Borneo at 1200—2000 m. The sub- 

stratum in N. Borneo was defined as loam, sandstone 

and limestone. In Sarawak in peat-swamp forest. In 

Halmahera in disturbed primary forest on dry hill- 

side with loose porous clayey soil. In N. Moluccas 

(Obi I.) on transition between coral sand beach and 

red porous nickel soil. F/. Jan.—Sept., Dec., fr. 

Jan.—Dec. 

Vern. Sarawak: akah badi, aker tulang. Halma- 

hera: ogumi besi. Mindanao: dulupat. W. New Gui- 

nea: fekan. 

Notes. Some rather distinctive forms are appar- 

ent, which may later prove to be distinct species, but 

with the incomplete material so far available they are 

regarded here as all conspecific. Specimens from the 

peat-swamp forests of Sarawak have large, coarsely 
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reticulate leaves, and those from Mt Kinabalu have 

leaves with long petioles. In the Philippines, apart 

from the more typical, larger-leaved form, there is 

also a small-leaved plant exemplified by the synonym 

P. castanopsidifolia. 

The extent of branching of the inflorescences de- 

pends on their position on the plant: those on 

younger, leafy stems are less branched than those on 

stems which are old and leafless. There is therefore 

a considerable difference between simple, short, axil- 

lary infructescences and those which are branched, 

elongate and ramiflorous. Herbarium specimens 

normally only show one or the other of these types. 

The flowers are very fragrant. 

The specimens cited in FORMAN (1972) from New 

Hebrides, New Ireland and New Britain belong to P. 

ozantha. 

7. Pyenarrhena ozantha Diets, Bot. Jahrb. 52 (1915) 

187; FORMAN, Kew Bull. 26 (1972) 416. — P. papua- 

na KANEH. & Hatus. Bot. Mag. Tokyo 56 (1942) 

473. — Fig. 1l—n. 

Young stems and petioles puberulous, later gla- 

brescent. Leaves with petioles (0.8—)1.2—2.3 cm; la- 

mina mostly elliptic to oblong-elliptic, base rounded 

to cuneate, apex acuminate, 9—22 by 3—8 cm, lateral 

nerves 6—8 pairs, linking towards the margin, reticu- 

lation prominent below, glabrous apart from midrib 

below. Inflorescences axillary or ramiflorous, fasci- 

culate (or few-flowered racemes feste DIELS). — Male 

flowers on puberulous pedicels 4—7 mm: sepals yel- 

low, c. 10, glabrous, the larger inner ones rotund, 

2—2.5 mm long, sometimes the innermost smaller; 

petals absent (occasionally 1); stamens 9—15, 1 mm 

tightly clustered. — Female flowers: sepals 12—15; 

petals absent; carpels 4—6, 1 mm. Drupe yellow to 

red, on slender 7—15 mm peduncle (incl. carpo- 

phore), subglobose, 1.2—2 cm g, drying shrivelled 

with the surface forming irregular ridges, glabrous; 

endocarp bony, slightly curved, subreniform, bear- 

ing c. 5 dorsal rows of warty protuberances. 

Distr. New Hebrides (Vanuatu); in Malesia: New 

Guinea, New Britain, New Ireland. 

Ecol. Forests up to 1600 m. Among limestone 

outcrops (New Ireland), on coral limestone (New He- 

brides), on red clay-loam with occasional basic vol- 

canic boulders (New Britain). F/. March, July, Sept., 

Dec., fr. Jan., March, Aug., Oct. 

Vern. NE. New Guinea: dodadud, Bilia, aikel, 

Amele, boak, Dumpu. 

Notes. The leaves are fragrant when crushed 

(CHEw RSNH 345) and the flowers are strongly 

scented (RAYNAL& GILLISON RSNH 16425). This spe- 

cies is notable in the genus for the lack usually of 

clearly differentiated petals and for the hard, bony, 

dorsally verrucose endocarp. The fruit wrongly de- 

scribed for this species in FORMAN, Kew Bull. 30 
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(1975) 98 was part of a mixed collection and repre- 

sents Macrococculus pomiferus BECC. 

The alkaloids of this species were investigated by 

LopeR & NEARN in a study of tumour-inhibitory 

plants (Austr. J. Chem. 25, 1972, 2193). 

Uncertain 

Pycnarrhena montana Back. [Bekn. Fl. Java (em. 

(1945) 493; Back. & Baku. /f. Fl. Java 1 (1963) 154. 

The plant represented by the above type-collection 

is possibly referable to P. lucida (see there) except 

that the flowers are much larger: the larger interior 

sepals 2.5 mm long; petals 3—4 (some laterally 

joined), oblate, 1 by c. 1.5 mm. The type-collection 

(KOORDERS 26732) with male flowers made in 1897 is 

the only one known. In absence of further material 

I prefer to regard P. montana as a species of uncer- 

ed.) fam. 34 (1941) p. 7, descr. neerl.|, Blumea 5 tain status. 

2. MACROCOCCULUS 

Becc. Malesia 1 (1877) 160; Diets, Pfl. R. Heft 46 (1910) 55, f. 18; Bot. Jahrb. 

52 (1915) 187; Nova Guinea 14 (1923) 80; ForMAN, Kew Bull. 26 (1972) 418. — 

Fig. 2i—k. 

Liane. Older branchlets producing conspicuous swollen cups around the 

bases of the petioles. Leaves with petioles swollen at the base and apex, lamina 

not or only slightly peltate, + ovate, penninerved. /nflorescences cauliflorous, 

fasciculate. — Male flowers long-pedicellate; sepals in 5—6 whorls of 3 (i.e. 

15—18 all together), imbricate; the outer 3—4 whorls minute, the inner 2—3 

whorls much larger; petals 6, thick and fleshy; stamens 9 (a ring of 6 stamens 

slightly joined at the base surrounding 3 inner ones); anther-cells distinct, de- 

hiscing by lateral, longitudinal slits; connective prolonged into a flattened 

tongue, filaments flattened. — Female flowers unknown; young infructescences 

indicate 5S—10 carpels. Drupe large with style-scar lateral (adaxial) and inconspi- 

cuous, subglobose, narrowed at base into a stipe, radiating from margin of 

disciform carpophore; endocarp thinly bony, dorsally bearing a coarse network 

of ridges, ventrally smooth. Seed broadly ellipsoidal, covered with a reticulate 

membrane; endosperm absent; embryo straight, cotyledons very thick, partly 

rugulose, radicle short, thick. 

Distr. Malesia: New Guinea (incl. New Britain, New Ireland). Monotypic. 

Notes. Beccartstated that the cotyledons are fused together into a solid mass from which the radicle is 

not differentiated, and that in these respects Macrococculus differs from Pycnarrhena. In the fruit of CLEMENS 

631, however, the cotyledons are free, and when split apart the small radicle is discernible lying between the 

cotyledons at one end. Although Macrococculus appears to be very closely allied to Pycnarrhena, it is desir- 

able, I feel, to maintain it as a distinct genus which can be distinguished especially by the stamens with their 

distinctive tongue-like prolongations and well developed, flattened filaments. The large fruits with a thick and 

bony endocarp, the more or less ovate, penninerved leaves and numerous sepals are further diagnostic features 

of Macrococculus. 

1. Macrococculus pomiferus BEcc. Malesia | (1877) 

161; Bot. Jahrb. 52 (1915) 187; Nova Guinea 14 

(1923) 80; FoRMAN, Kew Bull. 26 (1972) 418. — Fig. 

2i-k. 

Branchlets glabrous becoming rather pale and 

mottled. Leaves with glabrous petioles 3—10 cm, in- 

serted at the basal margin of the lamina (or 1—2 mm 

from it); lamina ovate, lanceolate-ovate or broadly 

elliptic, base slightly cordate to obtuse, apex acumi- 

nate, 8—25 by 5—13 cm, lateral nerves 5—6 pairs, 

both surfaces usually densely reticulate and gla- 

brous, stiffly chartaceous to subcoriaceous. /nflores- 
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cences fasciculate, borne on protuberances on old 

wood. — Male flowers yellow on slender puberulous 

pedicels 1—4 cm; outermost sepals minute, scarcely 1 

mm long, puberulous, larger inner 2 (or 3) whorls + 

broadly elliptic, 2.5—3.5 mm long; petals 6, rotund 

to cuneate, 1.5 mm long, thick and fleshy; stamens 

3 mm long, the outer 6 in a ring with their flattened 

filaments slightly joined at the base surrounding the 

3 inner free stamens, the connective-appendages in- 

curved. — Female flowers unknown but young in- 

fructescences indicate 5—10 carpels, pedicel becom- 

ing thickened, 2.5—3.5 cm. Drupes red, globose, or 

smooth; endocarp 3—6 cm @, dorsally bearing 3—5 

raised longitudinal ridges which are connected by 

anastomosing ridges forming a loose network. 

Distr. Malesia: New Guinea (incl. New Britain, 

New Ireland). 

Ecol. Forests, from sea-level to 1000 m. 

Uses. BrEcCARI stated that the fruits are often 

eaten by cassowaries. 

Note. The fruits and infructescences described 

under Pycnarrhena ozantha DIELS in FORMAN, Kew 

Bull. 30 (1975) 98 belong to M. pomiferus, the speci- 

men being a mixture with leaves of Pycnarrhena. 

subpyriform, up to 10 by 8 cm (BEccarR)), glabrous, 

3. ALBERTISIA 

Becc. Malesia 1 (1877) 161; Diets, Pfl. R. Heft 46 (1910) 97, f. 35; FORMAN, 

Kew Bull. 30 (1975) 82; ibid. 39 (1984) 113. — Fig. 2a—h. 

Lianes. Branchlets bearing prominent discoid petiole-scars. Leaves with peti- 

oles conspicuously swollen at both ends; lamina + elliptic, penninerved with 

| —2 pairs of subbasal nerves (in Mal. spp.), the lateral nerves running alongside 

the midrib for some mm before departing from it. — Male inflorescences axil- 

lary or ramiflorous, cymose or fasciculate. — Male flowers with (1 or) 2 outer 

whorls of 3 minute triangular sepals, the inner 3 sepals connate into a fleshy, 

corolliform tube with a minute apical opening; petals 3 or 6 (or O in extra-Mal. 

spp.), minute, fleshy; stamens c. 18—24, connate into a conical synandrium, an- 

thers 2-celled, transversely dehiscent. — Female inflorescences mostly reduced 

to solitary flowers. — Female flowers (only known in A. papuana) with sepals 

and petals as in the male; staminodes 6; carpels 4—6(— 12 in extra-Mal. spp.), 

elongate-ovoid attenuated into a subulate style. Drupes radiating from the mar- 

gin of a swollen, tomentellous carpophore terminating the peduncle, + ellip- 

soidal, subcompressed, style-scar close to base, tomentellous; mesocarp gran- 

ular (when dry); endocarp + ellipsoidal, crustaceous or thinly woody, surface 

sublaevigate or slightly wrinkled. Seed straight or only slightly curved, + ellip- 

soidal, without endosperm; cotyledons very thick. 

Distr. 12 spp. in tropical and subtropical Africa; 5 spp. in Indo-Malesia, 3 of which in Malesia. 

Notes. By merging the African genus Epinetrum the size and range of the genus was distinctly enlarged. 

In the key to the Malesian species given below it should be noted that there were relatively few male flowers 

available for dissection; they had either 3 or 6 petals. With further material this difference may not prove to 

be constant. 

KEY TO! THE SPECTE'S 

1. Lamina drying bullate, broadly elliptic to subobovate, 24—41 by 9-18 cm. Male flowers with 6 petals. 

ISqUDLES KR MOTO sa oenon od 6 udomom bens op o nono ma on boson OgcoooduRSroasan DDO OaIO< 1. A. crassa 

1. Lamina not drying bullate, narrower in shape and smaller than above. Petals 3. 

2. Drupes 5—6 cm long. Lamina 9—13(—15) by 3.5—4.5(—6) cm. Male flowers in fascicles 2. A. megacarpa 

2. Drupes 2.5—3.8 cm long. Lamina generally 19-32 by 7—14 cm. Male flowers in axillary or ramiflorous 

IEC (sean renee ce et ARTES 5 8 Ratan ARG thomsen Olo.S CReMGIeRea PU MOLD AOE. 0" 0 0:0:0.0 3. A. papuana 
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Fig. 2. Albertisia papuana Brcc. a. Habit with infructescence, x 2/3, b. male inflorescences, x 2/3, c. male 

flower with half of inner calyx removed, x 4, d. female flower with half of inner calyx removed, x 4, e. drupe 

on carpophore, f. TS of drupe, g. endocarp, h. seed, all nat. size. — Macrococculus pomiferus Becc. i. Male 

flower, x4, j. stamens, x 12, k. dorsal view of anther, x 30 (a, e—h FORMAN 6A, b—c FoRMAN 413, d FORMAN 

6B, i—k NGF 20760). 
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1. Albertisia crassa FORMAN, Kew Bull. 30 (1975) 85. 

Liane. Branchlets at first minutely tomentellous, 

later glabrescent, smooth. Leaves with petioles 

strongly thickened and tomentellous at base and 

apex, otherwise subglabrous, 5—8(—17) cm; lamina 

broadly elliptic or subovate, base cuneate (or round- 

ed), apex abruptly and obtusely or long and very 

acutely acuminate, 24—41 by 9—18 cm, lateral nerves 

3—4 pairs with the inner subbasal pair ascending be- 

yond the middle of the lamina, nerves and reticula- 

tion prominent on both surfaces, strongly bullate, 

glabrous, thinly coriaceous. /nflorescences appar- 

ently axillary, otherwise unknown. — Male flowers 

?fascicled; sepals: outer 3(+3) to 1.5 mm, tomentel- 

lous, inner calyx yellow, 10 mm, externally tomentel- 

lous; petals 6, thick and fleshy, broadly ovate, lateral 

lobes inflexed, 1 mm; synandrium 4—5 mm bearing 

c. 20 anthers. — Female flowers unknown. Infruc- 

tescence a solitary peduncle in the axil of a leaf-scar. 

Drupe yellow, oblong-ellipsoidal, c. 4 by 2.7 cm, 

peduncle 4 mm g, 1.5 cm long (incl. carpophore); 

endocarp 2.7—3 cm long, crustaceous with wall 

scarcely 1 mm thick. 

Distr. Malesia: Malay Peninsula (Pahang, Se- 

langor), 2 coll. 

Ecol. In forests, 200 m. 

Vern. Akar cherat, Temuan. 

2. Albertisia megacarpa Die1s ex FORMAN, Kew 

Bull. 30 (1975) 85. 

Large liane. Branchlets puberulous, glabrescent, 

smooth. Leaves with petioles swollen and sometimes 

puberulous at base and apex, otherwise subglabrous, 

2.5—4.5 cm; lamina elliptic or elliptic-lanceolate, 

base cuneate, apex acuminate, 9—13(—15) by 

3.5—4.5(—6) cm, main lateral nerves 4—S pairs, 

nerves and reticulation prominent on both surfaces, 

glabrous but midrib sometimes puberulous below to- 

wards base, thinly coriaceous. — Male flowers in 

few-flowered fascicles in the axils of leaf-scars; pedi- 

cels tomentellous, 4-6 mm; sepals tomentellous, 

outer 3(? +3) triangular, 1 mm, inner calyx 5 mm; 

petals 3, unguiculate-ovate, recurved, 1 mm; synan- 

drium 4 mm bearing c. 18 anthers. — Female flowers 

unknown. Drupe ellipsoidal, 5—6 by 3.5—4 cm, ped- 

uncles 1—1.5 cm long, 2—3 mm @ in the axils of leaf- 

scars on older branches; endocarp 3.5—4.7 by 

1.8—2.3 cm, slightly rugose, with wall fibrous- 

woody, 2 mm thick. 

Distr. Malesia: Malay Peninsula (Pahang: Cam- 

eron Highlands), 2 coll. 

Ecol. Hill forest, 1500—1600 m. 
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3. Albertisia papuana Becc. Malesia | (1877) 162; 

BoERL. Cat. Hort. Bog. 1 (1899) 44, incl. var. banca- 

na BoERL. et var. buruensis BOERL.; Diets, Pfl. R. 

Heft 46 (1910) 97, f. 13c—d & 35; FoRMAN, Kew Bull. 

30 (1975) 87. — Fig. 2a—h. 

Large liane. Branchlets at first tomentellous, later 

glabrescent, rather smooth, drying blackish. Leaves: 

petioles with tomentellous swellings at both ends, 

otherwise subglabrous, 2—10 cm; lamina elliptic- 

oblong or elliptic, base cuneate to broadly rounded, 

apex acuminate, (11—)19—32 by (4—)7—14 cm, 1-2 

pairs of subbasal nerves apart from 3—4 pairs of lat- 

eral nerves, nerves and reticulation raised on both 

surfaces, glabrous, upper surface often shining, thin- 

ly coriaceous. Inflorescences axillary and on older, 

leafless stems. — Male flowers in fascicles: pedicels 

4—6 mm, tomentellous; outer sepals 3+3, 1.5 mm 

long, tomentellous; inner calyx creamy white to yel- 

low, 10 mm long, externally tomentellous; petals 3, 

fleshy, oblate, scarcely 1 mm long, lateral margins 

inflexed; synandrium 5 mm long consisting of 24 sta- 

mens in 6 vertical rows of 4. — Female flowers soli- 

tary: pedicel and outer sepals similar to male, inner 

calyx 6 mm long; petals 6, + obovate, 1 mm long, 

glabrous; staminodes subulate, 2 mm; carpels 4—6, 

elongate-ovoid, 2.5 mm long, tomentellous, attenu- 

ated into a 1 mm long, subulate, glabrous style. 

Drupes orange, oblong-ellipsoidal to obovoid-ellip- 

soidal, 2.7—3.8 by 2—2.6 cm, on peduncle c. 4 mm 

thick and 10 mm long; endocarp with a marginal 

raised ridge, 3 by 1.7 cm, smooth, crustaceous. 

Distr. Thailand (Peninsular); in Malesia: N. Su- 

matra, Banka, W. Java, Borneo (Sarawak, ?Sabah), 

S. Celebes, Moluccas (Buru), New Guinea (incl. Aru 

isa) 

Ecol. Primary rain-forest at low altitude. 

Uses. According to CHIN 2760 the plant is widely 

cultivated in Barak Distr., Sarawak for the leaves 

which are used as a flavour-enhancer in cooking; also 

the fruits are edible. 

Vern. Sarawak: bekai, Kenyah. 

Notes. Apart from complete material collected 

in New Guinea, isolated fruiting or sterile specimens 

from a wide geographical range appear to belong to 

this species. Fuller material is needed for confirma- 

tion. 
Two collections from Sabah (Ktioss 19175 & 

19179) are possibly A. papuana, but in their hairy 

stems and leaves resemble A. mecistophylla (MIERS) 

FoRMAN from Assam. 
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Fig. 3. Carronia thyrsiflora (BEcc.) Diets. a. Leaf with male inflorescence on young terminal part of shoot, 

x 2/3, b. male bud with valvate inner sepals, x 10, c. inner sepal, x 15, d. male flower with sepals removed, 

e. stamen adaxial view, f. ibid. abaxial view, all x 20, g. part of infructescence with drupes, x 2/3, h. endo- 

carp, <2, 7. LS of endocarp (white) showing curved seed (white), x 2. — Haematocarpus subpeltatus MERR. 

J. Habit, male plant, x 2/3, k. male bud, x8, /. petal with stamen, adaxial view, m. ibid. side view showing 

adaxial projection, both x20, n. drupe on carpophore, o. LS of endocarp (white) showing curved seed 

(white), both x 2/3 (a—f NGF 17701, g—i NGF 97719, j—m BS 33750, n—o K oss 18690). 
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4. CARRONIA 

F. v. M. Fragm. 9 (1875) 171; Diets, Pfl. R. Heft 46 (1910) 75, f. 26; Forman, 

Kew Bull. 30 (1975) 94. — Bania Becc. Malesia | (1877) 161. — Fig. 3a—i. 

Lianes. Branchlets often bearing prominent discoid petiole-scars. Leaves with 

lamina + elliptic, penninerved. /nflorescences axillary, terminal or rami- 

florous, pseudo-spicate or thyrsoid (composed of pseudo-spikes), the flowers in 

congested clusters. — Male flowers: sepals 9—30 in whorls of 3, the inner ones 

larger, subcoriaceous, externally densely pilose, internally glabrous, the inner- 

most whorl(s) valvate; petals 6, minute, + unguiculate; stamens 6, free, anthers 

introrse with vertical or oblique slits. — Female flowers: sepals and petals as in 

male; staminodes 0; carpels 6, densely pilose; styles erect, or recurved, subulate, 

glabrous. Drupes narrowed at base into a stipe or subsessile on gynophore, sub- 

obovoid or elongate-obovoid with style-scar near the base; endocarp with or 

without a dorsal ridge, surface knobbly, slightly rugose or almost smooth, con- 

dyle forming a longitudinal septum; seed horseshoe-shaped, endosperm absent, 

cotyledons thick, semi-cylindrical. 

Distr. 2 spp. in Australia (New South Wales, Queensland) and | sp. in Malesia: New Guinea. 

1. Carronia thyrsiflora (BEcc.) Drets, Pfl. R. Heft 

46 (1910) 76, f. 26A—H; FORMAN, Kew Bull. 30 

cream-white sepals densely pale greyish-brown pilose 

outside, c. 9; innermost sepals valvate, broadly ellip- 

(1975) 96. — Bania thyrsiflora Brcc. Malesia 1 

(1877) 161; Wars. Bot. Jahrb. 18 (1893) 193; K. Scr. 

& Laut. Fl. Deut. Schutzgeb. Siidsee (1900) 315. — 

Fig. 3a—i. 

Stems tomentellous at first, later glabrescent. 

Leaves with tomentellous to glabrous petioles 3—5 

cm; lamina elliptic to ovate-elliptic, base rounded to 

slightly cordate, apex acuminate, 14—30 by 7-14 cm, 

main lateral nerves 7—8 pairs, the lowest 1—2 pairs 

arising at the base, upper surface glabrous with 

nerves usually drying impressed, lower surface softly 

pubescent to glabrous, stiffly papyraceous. — Male 

inflorescences ramiflorous or terminal, narrowly 

thyrsoid up to 22 cm with lateral branches up to 3.5 

cm, greyish-brown tomentellous. — Male flowers: 

tic, concave 1.5 mm long; petals 6, unguiculate- 

ovate, 0.5 mm long, + equal; stamens 6, 0.75 mm 

long, anthers dehiscing vertically. — Female inflo- 

rescences similar to male, lateral branches less than 

2 cm long. — Female flowers with.c. 12 outer smaller 

sepals, inner sepals ovate, 1.5 mm long; petals as in 

male; carpels 6, gibbous-ovoid, 1 mm long, densely 

pilose; style subulate, recurved, glabrous. Drupes 

creamy grey to red borne on tomentellous stipes 2—4 

mm long, subobovoid, 13—15 mm long, drying 

smooth without a prominent dorsal ridge, tomentel- 

lous; endocarp rather smooth with only a very weak 

dorsal ridge. 

Distr. Malesia: New Guinea. 

Ecol. Forests at low altitudes. 

5. HAEMATOCARPUS 

Miers, Ann. Mag. Nat. Hist. ser. 3, 13 (1864) 124; ibid. ser. 3, 19 (1867) 194; 

Contr. Bot. 3 (1871) 323, t. 134; Dies, Pfl. R. Heft 46 (1910) 56; FoRMAN, Kew 

Bull. 26 (1972) 419; ibid. 30 (1975) 81. — Baterium Mters, Ann. Mag. Nat. Hist. 

ser. 3, 13 (1864) 124. — Fibraureopsis YAMAMOTO, J. Soc. Trop. Agric. 16 

(1944) 91, t. 1, p.p.; FoRMAN, Kew Bull. 30 (1975) 81. — Fig. 3j—o. 

Lianes. Leaves not peltate or very slightly peltate; lamina + elliptic, tripli- 

nerved. Inflorescences axillary, terminal or cauliflorous; paniculate or race- 

mose. — Male flowers: sepals and petals streaked with dark red lines and spots; 
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sepals 12—15 in whorls of 3, imbricate, composed of 2 large inner whorls and 

2—3 much smaller outer whorls; petals 6, the inner 3 auriculate at the base and 

clasping the opposite stamen; stamens 6, free, connective enlarged, projecting 

inwards (adaxially). — Female flowers: sepals and petals as in male flowers; sta- 

minodes 6, minute; carpels 6, style reflexed. Drupe large (c. 4 cm long), oblong- 

ellipsoidal, narrowed at the base into a stalk, style-scar near base; endocarp 

smooth with a thin inner longitudinal septum (/.e. condyle) around which the 

seed is bent double; endosperm absent; cotyledons long and thick, radicle short. 

Distr. SE Asia (Assam, Bangladesh, Peninsular Thailand, Andaman Is.); in Malesia: Sumatra, W. Java, 

Borneo, Celebes and the Philippines. 

Notes. The scanty material of this genus is inadequate to decide with certainty how many species should 

be recognized. It is difficult to assess the significance of some of the rather marked differences between speci- 

mens. In view of the nature of the material available I feel that the broader view of HooKER f. & THOMSON 

of species is preferable and I therefore recognize only two species in the genus. 

Baterium was first reduced by Drets (1910). 

KEY TO THE SPECIES 

IeplbeaVesmOtapellLater cee ere ter ice Paice rice 

1. Leaves peltate (petiole inserted c. 1 mm from basal margin of lamina)............. 

1. Haematocarpus validus (Miers) BAKH. /. ex For- 

MAN [nom. illegit. in BAck. & BAKH. f. Fl. Java 1 

(1963) 154], Kew Bull. 26 (1972) 420. — Fibraurea 

haematocarpus Hook.f. & TH. FI. Ind. 1 (1855) 204. 

— Baterium validum Mrers, Ann. Mag. Nat. Hist. 

ser. 3, 13 (1864) 124. — H. comptus Miers, ibid. ser. 

3, 19 (1867) 197, nom. illegit.; Contr. Bot. 3 (1871) 

326, t. 134; Diets, Pfl. R. Heft 46 (1910) 58, f. 54; 

Back. Bekn. Fl. Java (em. ed.) 3 (1941) fam. 34: p. 

8; YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 34. — 

H. thomsonii Miers, Ann. Mag. Nat. Hist. ser. 3, 19 

(1967) 197; Contr. Bot. 3 (1871) 325, t. 134; Hook. 

f. & Tu. Fl. Br. India 1 (1872) 106; Diets, Pfl. R. 

Heft 46 (1910) 58; Kansmat & Das, Fl. Assam 1 

(1934) 57. — H. incusus Miers, Contr. Bot. 3 (1871) 

327 

Branchlets slightly puberulous or glabrous. 

Leaves: petioles 1.2—3.5 cm, glabrous, attached at 

the margin of the lamina; lamina elliptic, slightly 

ovate-elliptic or slightly obovate-elliptic, rounded or 

obtuse at the base, acuminate (or rounded) at the 

apex, 7-16 by 3—8.5 cm, nervation mostly promi- 

nent, especially below. /nflorescences axillary, cauli- 

florous (or terminal) paniculate or subracemose, 

slightly puberulous or glabrous, up to 50 cm long 

with lateral branches up to 9 cm. — Male flowers on 

pedicels 2—4 mm;; sepals, the outer ones minute (less 

than 1 mm long), ciliate, the inner ones larger, ellip- 

tic, 3 mm long, glabrous; petals + broadly elliptic, 

1.5—2 mm long; stamens 1 mm long with the connec- 

tive much swollen on the adaxial side. — Female 

flowers: sepals and petals as in male flowers; stami- 

nodes rod-like, 0.5 mm; carpels ovoid-ellipsoidal, 1 

mm long, style sharply reflexed, about half the 

length of the carpel. Drupe red, obovoid-ellipsoidal, 

glabrous, 4.5 by 2.5 cm; embryo 3.5 cm long (mea- 

surements from material in alcohol). 

Distr. SE. Asia; in Malesia: Sumatra (Atjeh, 1 

coll.; Simalur I., 2 coll.; S. Palembang), W. Java 

(Priangan: Tjadasmalang, 1 coll.). 

Ecol. In forests, 400—1200 m. 

Vern. W. Java: areuy katyamang, S; Simalur I.: 

olor palinggam dotan, olor sigalinggam, M. 

Note. The very few known specimens of this spe- 

cies show a considerable range of characters, espe- 

cially amongst the Assam specimens, three of which 

Miers regarded as three distinct species. 

2. Haematocarpus subpeltatus Merr. Philip. J. Sc. 

14 (1919) 383; En. Philip. 2 (1923) 145; FoRMAN, Kew 

Bull. 26 (1972) 421. — Fibraurea chloroleuca (non 

Miers) Merr. Un. Cal. Publ. Bot. 15 (1929) 59. — 

Fibraureopsis smilacifolia YAMAMOTO, J. Soc. Trop. 

Agric. 16 (1944) 91, t. 1, p.p. — Fibraurea elliptica 

YAMAMOTO, Trans. Nat. Hist. Soc. Taiwan 34 (1944) 

229, f. 4. — Fig. 3j-o. 

Branchlets sparsely puberulous, glabrescent. Lea- 

ves: petioles 1.2—3 cm, glabrous or subglabrous, at- 

tached at c. 1 mm from the base of the lamina; lami- 

na elliptic, subobovate-elliptic or ovate-lanceolate, 

base rounded to cordate, acuminate at the apex, 

8—16 by 4—7 cm, nervation prominent on both sur- 
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faces. Inflorescences axillary or cauliflorous, 4—20 

cm, either laxly paniculate with flowers mostly sub- 

sessile or racemose and few-flowered with pedicels 

5—11 mm, sparsely puberulous or glabrous. — Male 

flowers mostly subsessile; sepals ciliate, especially 

the outermost minute ones, inner larger sepals ellip- 

tic, 3.5—4.5 mm; petals + broadly elliptic, 3—3.5 

mm; stamens | mm, connective produced on adaxial 

known. Drupe red, oblong-ellipsoidal, glabrous, 4 

by 1.5 cm; seed 2.7 cm long (measurements from 

dried specimen). 

Distr. Malesia: Sarawak (Kuching, | coll.), E. 

Borneo (W. Kutai: Belajan R., 1 coll.), N. Borneo 

(Tawao, Sandakan, 2 coll.), Celebes (NE. 1 coll., SE. 

1 coll.), Philippines (Luzon, 2 coll.). 

Ecol. Forests, from sea-level to 100 m. 

side into a thin vertical wing. — Female flowers un- 

6. TILIACORA 

CoLesR. Trans. Linn. Soc. 13 (1821) 53; Miers, Ann. Mag. Nat. Hist. ser. 3, 

14 (1864) 252; Contr. Bot. 3 (1871) 75, t. 104; Hoox. f. & Tu. Fl. Ind. (1855) 

186; Fl. Br. India 1 (1872) 99; Diets, Pfl. R. Heft 46 (1910) 59, f. 20—22; Trov- 

PIN, Monogr. Menisp. afric. (1962) 47; FORMAN, Kew Bull. 30 (1975) 89; ibid. 

37 (1982) 369. — Fig. 9i—m. 

Lianes. Branchlets bearing prominent discoid petiole-scars. Leaves petiolate; 

lamina pinnately nerved, often with steeply ascending basal nerves, thus subpal- 

mately nerved at base. Inflorescences axillary or cauliflorous, pseudo-racemose, 

composed of few-flowered, peduncled cymes or solitary flowers especially in fe- 

male inflorescences. — Male flowers: sepals 6—12, the outermost smallest, the 

3 innermost much larger and valvate (or subimbricate in Australian sp.); petals 

3 or 6, minute; stamens 3—9, free (in Asia), anthers dehiscing with oblique or 

longitudinal slits, introrse. — Female flowers: sepals and petals as in male; 

staminodes absent; carpels (3—)8—12(—30 in Africa) inserted on a gynophore; 

style recurved or stigma sessile. Drupes subobovoid, stipitate (borne on 

branches of carpophore), remains of style near base; endocarp subobovoid with 

a straight groove running up the middle of each side, condyle forming a longitu- 

dinal septum, ornamented dorsally with transverse, branched ridges or almost 

smooth; seed horseshoe-shaped, endosperm deeply ruminate (in Asia); cotyle- 

dons elongate, flattened. 

Distr. 19 species in tropical Africa and 2 in SE. Asia of which 1 in Malesia (Malaya), and 1 endemic in 

N. Australia. 

1. Tiliacora triandra (CoLEBR.) Diets, Pfl. R. Heft 46 

(1910) 62; Ripi. Fl. Mal. Pen. 1 (1922) 110; Burk. 

Dict. (1935) 2161; GaGNnep. Suppl. Fl. Gén. I.-C. 

(1938) 130; Martin, Introd. Ethnobot. Cambodge 

(1971) 62; FoRMAN, Kew Bull. 30 (1975) 92. — Coc- 

culus triandrus COoLEBR. Trans. Linn. Soc. 13 (1821) 

64. — Menispermum triandrum Roxs. [Hort. Beng. 

(1814) 72, nomen], Fl. Ind. ed. Carey 3 (1832) 816. 

— Limacia triandra (COLEBR.) Hook. f. & Tu. FI. 

Ind. (1855) 188; Fl. Br. India 1 (1872) 100; Miers, 

= Contr, Bot 3.(187.1) 112-sMiombiainds Baizals, 2 

(1858) 80; Kurz, Fl. Burma (1877) 55; Kina, J. As. 

Soc. Beng. 58, ii (1889) 382; GaGnep. FI. Gén. I.-C. 

1 (1908) 146. — Fig. 9i—m. 

Stems puberulous to glabrous, striate. Leaves with 

puberulous to glabrous, rugulose petioles 0.5—2 cm; 

lamina elliptic, lanceolate or sometimes subovate, 

base cuneate to rounded (to subcordate), apex acute 

to obtuse, often acuminate, 6.5—11(—17) by 

2—4(—8.5) cm, with 3—5 subpalmate basal nerves 

apart from 2—6 pairs of lateral nerves, main nerves 

tending to link up towards the margin, midrib on 

lower surface rugulose near the base, glabrous, stiff- 

ly papyraceous. Inflorescences axillary or cauliflor- 

ous, pubescent, 2—8 (—17) cm long bearing 1—few- 

flowered peduncled cymes c. 0.5 cm long. — Male 

flowers yellow; inner sepals broadly elliptic 2 mm 

long, subglabrous; petals 3 or 6, cuneate, emar- 
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Fig. 4. Chlaenandra ovata Mia. a. Leaf, x 1/2, b. male inflorescence, x 1/2, c. male flower, x6, d. petal, 

x 12, e. stamen, x 12. — Tinospora glabra (BuRM. f.) MERR. f. Leaf, x 1/2, g. domatia at leaf base, x4, 

h. young male inflorescence arising from old stem, x 1/2, i. male inflorescence, x 1/2, 7. male flower, k. pet- 

al, /. stamen, all x 6. — Parabaena megalocarpa MeErRR. m. Unlobed leaf with male inflorescence, x 1/2, n. 

lobed leaf, x 1/2, o. male flower with 2 large sepals removed, x6, p. petal, side view, x 12 (a NGF 47855, 

b—e SCHODDE 4443, f—g, i—/ FORMAN 418, h Jacoss 4769, m SAN 1428, n—p S 36012). 
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ginate, | mm long, glabrous; stamens 3, clavate, 

1.5—2 mm long. — Female flowers: inner sepals orbi- 

cular, 2 mm long, externally puberulous; petals 6, 

oblong-elliptic, 1 mm long; carpels c. 8—9, less than 

1 mm long, borne on short branches of a glabrous gy- 

nophore; stigma sessile. Drupes red, borne on a car- 

pophore 3—4 mm long with branches 2—3 mm long, 

subcompressed, obovoid, 7-10 by 6—7 mm, gla- 

brous; endocarp transversely and irregularly ridged. 

Distr. S. Burma (once), Assam (Khasya), Thai- 

land, Cambodia, Laos, Vietnam; in Malesia: Malaya 

(Kedah, Trengganu; also in Penang & Langkawi Is.), 

4 coll. 

Ecol. In Thailand: limestone hills, evergreen for- 

est near sea and also by the side of streams in scrub 
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jungle at low altitudes up to 200 m; in Vietnam: on 

rocky and clayey soils up to 800 m; in Malaya: Kedah 

Peak at 1300 m alt. 

Uses. Leafy shoots mixed with other plants are 

used in Cambodia for the preparation of a medicine 

for dysentery (MARTIN, 1971). Used for cordage in 

Vietnam. Widely used in Thailand as a flavouring in 

cooking. 

Note. Tiliacora triandra was recorded from 

Fraser Hill (BuRKiLL & Hoitrum 8620) and Bukit 

Kutu (RIDLEY s.n.) in Malaya by BurkiLt & HoLt- 

TuM (Gard. Bull. S. S. 3, 1923, 34). These records 

were based, however, on misidentified specimens of 

Cyclea elegans KiNG in the Singapore Herbarium. 

7. CHLAENANDRA 

Mia. Ann. Mus. Bot. Lugd.-Bat. 4 (1863) 83; BEcc. Malesia | (1877) 144; DIELs, 

Pfl. R. Heft 46 (1910) 131; FormMaANn, Kew Bull. 39 (1984) 114, f. IM—N. — Po- 

rotheca K. Scu.in K. Sch. & Laut., Nachtr. Fl. Deut. Schutzgeb. Sudsee (1905) 

263. — Fig. 4a—e, 5m—n. 

Large woody climber. Leaves with petiole swollen and geniculate at base, 

swollen at apex; lamina + ovate, entire, palmatinerved at base. Inflorescences 

borne on old, leafless stems, paniculate. — Male flowers: sepals 12 in 4 whorls 

of 3, the outermost whorls minute, the inner 2 whorls much larger and subequal; 

petals 6; stamens 6 with broad flattened filaments much broader than the small 

anthers. — Female inflorescences and flowers unknown. /nfructescences pani- 

culate, borne on old leafless stems, carpophores very short. Drupes large; endo- 

carp bony, densely covered with branched spines partly joined in longitudinal 

rows; condyle deeply intrusive into the seed-cavity and containing a hollow 

chamber subdivided by a thin median wall; seed deeply concave, curved around 

the intrusive condyle, with abundant endosperm, cotyledons very broad, radicle 

very short. 

Distr. Malesia: New Guinea. Monotypic. 

1. Chlaenandra ovata Mig. Ann. Mus. Bot. Lugd.- 

Bat. 4 (1863) 84; Becc. Malesia 1 (1877) 144; DIELs, 

Pfl. R. Heft 46 (1910) 131, f. 48; RENDLE, J. Bot. 61, 

Suppl. (1923) 4; ForMAN, Kew Bull. 39 (1984) 115, f. 

IM—N. — Tinospora megalobotrys Laut. & K.ScH. 

Fl. Deut. Schutzgeb. Stidsee (1900) 311. — Porothe- 

ca petiolata K. Scu. in K. Sch. & Laut., Nachtr. Fl. 

Deut. Schutzgeb. Stidsee (1905) 263. — Fig. 4a—e, 

5m—n. 

Large woody climber, entirely glabrous. Young 

stems finely striate, bearing prominent discoid 

petiole-scars; old stems covered with rough, ridged 

bark. Leaves with petioles S—9 cm, strongly thick- 

ened and geniculate in basal 1—1.5 cm, also shortly 

thickened at apex; lamina ovate, 12—19 by 7-12 cm, 

base rounded or slightly cordate, apex acuminate, 

palmately 3—5-nerved at base with 3—4 pairs of distal 

lateral nerves which run alongside midrib for several 

mm before departing from it, reticulation fine and 

prominent on both surfaces, thinly coriaceous. — 

Male inflorescences borne on old, leafless stems, 

paniculate, up to c. 50 cm long with spreading lateral 

branches up to 15 cm. — Male flowers on pedicels up 

to 5 mm: sepals yellowish, 6 minute outermost sepals 

less than 1 mm long, 6 main sepals broadly obovate 

to oblate, concave, 2—2.5 mm long; petals 6, broadly 
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elliptic, 1.25 mm long; stamens 6, 2 mm long, fila- 

ments flattened, elliptic, much broader than the an- 

thers. — Female inflorescences and flowers un- 

known. Jnfructescences c. 50—60 cm long, lateral 

branches up to 20 cm, fruit-peduncles 2—3 cm, 

carpophores subdiscoid, 1—2 mm long. Drupes red- 

dish with glaucous bloom, ovoid to globose, 5—6 cm 

@ when fresh, 4—4.5 cm @ when dry; endocarp sub- 

globose, c. 4 cm @, densely covered with branched 

spines c. 5 mm long partly joined in longitudinal 

rows, the hollow intrusive condyle with a ventral ex- 

ternal opening bordered with spines, the seed-cavity 

forming to the seed-cavity, ventrally deeply concave, 

(according to BEccArR)) the dorsal surface irregular, 

with copious uniform endosperm. 

Distr. Malesia: New Guinea. 

Ecol. Lowland swamp- and rain-forest, and 

periodically flooded riverine forest, on sandy clay or 

clay, up to 1200 m. BeEccari stated that the fruits, 

like the large fruits of Macrococculus pomiferus 

Becc., are avidly eaten by cassowaries. F/. March— 

April, Sept.; fr. July—Jan. 

Vern. W. New Guinea: jebwoneer, Kebar; SE. 

New Guinea: pfagabuba, Kutubu. 

a hollow subhemisphere (i.e. cupular). Seed con- 

8. TINOSPORA 

Miers, Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 35; Hoox./. & TH. Fl. ineaGisss) 

182; Miers, Ann. Mag. Nat. Hist. ser. 3, 13 (1864) 315; Contr. Bot. 3 (1871) 

30; Hook. f. & Tu. Fl. Br. India 1 (1872) 96; Diets, Pfl. R. Heft 46 (1910) 133, 

f. 49; Troupin, Monogr. Menisp. afric. (1962) 191; Back. & BAKH. f. Fl. Java 

1 (1963) 157; ForMAN, Kew Bull. 36 (1981) 379; ibid. 39 (1984) 112. — Hypsipo- 

des Mig. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 82. — Fawcettia F. v. M. Fragm. 

10 (1877) 93; F.M. Batey, Queensl. FI. 1 (1899) 29; Diets, Pfl. R. Heft 46 

(1910) 133. — Fig. 4f-l, 6, 7. 

Woody climbers. Stems with bark often becoming detached on drying, some- 

times pergamentaceous. Leaves with petiole swollen and geniculate at base, la- 

mina often + cordate, margin usually entire, occasionally dentate, rarely 

3-lobed, palmatinerved mostly with 3—5 basal nerves and 1 —3 pairs of distal lat- 

eral nerves, sometimes with domatia or glandular patches present in the basal 

nerve-axils. Inflorescences thyrsoid, pseudopaniculate, pseudoracemose or 

pseudospicate, in some species not coetaneous with the leaves. — Male flowers: 

sepals usually free, rarely joined at base, 6 (occasionally |—3 additional minute 

outer ones present), outer 3 usually smaller, sometimes subequal, sepals + ellip- 

tic, often membranous; petals 6, occasionally 3, often broadly cuneate-ovate 

with the lateral edges inrolled, usually fleshy and often glandular-papillose ex- 

ternally towards the unguiculate base; stamens 6 and free (in Asia). — Female 

flowers: sepals and petals similar to male except petals often narrower; stami- 

nodes 6, subulate; carpels 3, curved-ellipsoidal, stigma reflexed with short, 

pointed lobes. Drupes borne ona short or columnar carpophore, style-scar ter- 

minal; endocarp bony, dorsally convex and often verrucose or tuberculate, ven- 

trally with central aperture leading to a cavity (the condyle) or with shallow 

longitudinal groove; seed with endosperm usually ruminate. 

Distr. An Old World genus of 32 species: 7 in tropical Africa, 2 in Madagascar, 23 in Asia to Australia 

and the Pacific, throughout Malesia. 

Ecol. An important study by Dr. H. BANzIGER on fruit-piercing moths in Thailand (Mitt. Schweiz. Ento- 

mol. Ges. 55, 1982, 213—240) has demonstrated the important role played by species of Tinospora in the bio- 
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Fig. 5. Endocarps of Tinosporeae. a—b. Aspidocarya uvifera Hoox. f. & Tu. a. dorsal and ventral views, b. 

in CS; c—e. Parabaena megalocarpa MeERR. c. ventral view, d. lateral view, e. in CS; f. P. sagittata MiERs 

ex Hook.f. & Tu. dorsal and ventral views; g. P. elmeri Diets, dorsal and ventral views; h. P. denudata DIELs, 

dorsal and ventral views; j—k. P. tuberculata Becc. j. dorsal and ventral views, k. in CS; /. P. echinocarpa 

Deets, dorsal and ventral views; m—n. Chlaenandra ovata Miq. m. lateral abaxial view, n. in CS. All x3 (a—b 

GAMBLE 9682, c—e CLEMENS 26222, f GAMBLE 9712, g LoHER 1975, h BS 43053, j-k NGBF 1065, / ELMER 

14224, m—n ScHODDE 2428). Drawn by Mrs. M. Church. Courtesy Kew Bulletin. 



190 FLORA MALESIANA [ser. I, vol. 102 

logical chain which leads to extensive damage to certain fruit crops in Thailand. Longan (Dimocarpus longan 

Lour.) and citrus including mandarin are the main crops damaged by noctuid Lepidoptera which feed on the 

sap by piercing the skin of the fruits. In Thailand the moth mainly responsible is Othreis fullonia. Dr. BANZI- 

GER has demonstrated that the chief host plants for the larval stage are 7. sinensis and T. crispa throughout 

Thailand and 7. baenzigeri in Central, S. and NE. Thailand. Other species of Menispermaceae also act as 

hosts for the larvae, especially in periods when these species of Tinospora are leafless during the dry season, 

which is more prolonged in the north. These three species of Tinospora in Thailand are typical components 

of secondary vegetation, where forest has been destroyed or disturbed. The exceptional capacity of these 

climbers to survive damage and to regenerate from detached lengths of stem encourages their spread in these 

disturbed habitats. It is therefore apparent that destruction of forests in Thailand leads to the spread of Tino- 

spora, which in turn promotes the increase of noctuid moths, which damage the fruit crops. 

Morph. There are various types of inflorescence in the genus and the flowers also vary appreciably. The 

flowers are basically arranged in cymes, but these are sometimes reduced to single flowers, which can be ses- 

sile. The inflorescences can be apparently paniculate, racemose or spiciform. A thyrse, consisting of a raceme 

of lax cymes, occurs in T. trilobata. A pseudopaniculate inflorescence occurs in 7. dentata and T. dissitiflora, 

and apparently also in 7. arfakiana and T. hirsuta, where only infructescences are known. 

The sepals of 7. ¢rilobata are unusual in being connate at the base, while in the other species they are com- 

pletely free. Most species have unequal sepals, the outer whorl of three being smaller, but in 7. dentata, T. 

homosepala, T. sumatrana, T. trilobata and sometimes in T. sagittata they are subequal. In T. tinosporoides, 

T. trilobata (and occasionally in T. cordifolia and T. merrilliana) there are up to three minute sepals in an 

additional outer whorl. The petals are generally 6 in number, opposite to the equal number of stamens, but 

in T. crispa only the outer whorl of three petals usually develops. Although minute in size, the petals do vary 

in form between species but fortunately we do not have to rely on them in order to distinguish the species. 

Phytochemistry. Bisset (Kew Bull. 36, 1981, 377; ibid. 39, 1984, 100) discussed the fairly numerous 

researches on alkaloids and bitter substances found in the species, and provided a bibliography. 

Uses. Various species are used for medicinal purpose; see for example under 7. crispa. 

Notes. Tinospora has proved particularly difficult to revise owing to the incompleteness of the material 

of several species and the fact that some species flower when the plants are leafless. 

If complete material were known for all the species, it should not be difficult to provide separate keys for 

male flowering, female flowering and fruiting plants. Male flowers, female flowers or fruits are unknown for 

some species, and it is therefore impossible at present to provide a key using only morphological characters 

which would work for every single specimen, whether flowering or fruiting. 

KEY TO THE SPECTES 

leelFeav esedeeplyas=lolbecleyeria weryerctee oe citer cert a leer elisa, + ee Nr set ee: tue) cucieyo uote oye eictate 1. T. trilobata 

1. Leaves not deeply lobed, margin entire, toothed or only slightly lobed. 

Palteat-manecinwimnerWlanrly ito opmecda(Maiwatn) Poey ey ackeisrsierusi= »\crstest<ousie) suo sh ekeuarkeleueeerel Sener T. dentata 

2. Leaf-margin entire or slightly lobed. 

Bealveaves very mannow,. 0Y4—2cmubroadu(Australia)) sac sects re -e- ss ere lectere ele rsleiaets T. angusta 

3. Leaves broader. 

4. Leaves hairy (sometimes sparsely) beneath. 

Sy Weaviesssavitiatetouhnastates(Ghinak-Vietiatn) tee cr tie siete ete es yin le tenor aetetene T. sagittata 

5. Leaves + ovate. 

6. Leaves puberulous above, tomentellous or rather densely puberulous beneath (SE. Asia, S. China, 

Elon kon eam ain) peeereeeaer tonite eile vale ie cher toncic rier asters eel sk ieee T. sinensis 

6. Leaves glabrous above. 

7. Fine reticulation not or scarcely visible on both surfaces, which dry minutely wrinkled; uncinate 

hainswbsentetronmmpmaimenenvesibeheathiemrerer len ol) 14 och cr terete strep tea 2. T. merrilliana 

7. Fine reticulation raised on both surfaces; some uncinate hairs present on main nerves beneath 

3. T. hirsuta 

4. Leaves glabrous beneath. 

8. Leaves narrowly elliptic to elliptic. 
Smivcatebascssacittate semesters sera dat einer eka its: haere erate 4. T. celebica 

9. Leaf-base rounded or subtruncate .........-2.- 22. ce seen cece eee eee e eens 5. T. glandulosa 

8. Leaves + ovate, rotund or triangular. 
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10. Inflorescences appearing when plant is leafless. 

11. Stems strongly tuberculate (tubercles may be little-developed on young stems). Leaves lacking hol- 

low domatia in basal nerve-axils. Petals usually 3. Endocarp 11—13 mm long..... 6. T. crispa 

11. Stems not tuberculate; petals 6. 

12. Leaves with a pair of hollow domatia on lower surface in basal nerve-axils. Petals usually 6. Endo- 

Cap) /—S mm lONS nee eee oe hte 
112 

See ee ches Alege oan es eneae 7. T. baenzigeri 

2. Leaves with glandular patches on lower surface in basal nerve-axils, + triangular with sides 

straight or sometimes concave towards base. Endocarp shortly pointed at both ends (Australia) 

T. smilacina 

10. Inflorescences appearing together with leaves. 

13. Leaves 18—28 by 11—23 cm, thinly coriaceous, lacking domatia or glandular patches in basal nerve- 

axils. Endocarp 1.7—2.4 cm long, surface very smooth, whitish.............. 8. T. arfakiana 

13. Leaves smaller and thinner, sometimes with domatia or glandular patches in basal nerve-axils. 

Endocarps not as above. 

14. Leaves drying matt and minutely wrinkled, fine reticulation not or scarcely visible on either sur- 

face, main nerves usually impressed on upper surface. Petals unguiculate, apically subreniform 

and markedly thickened. Endocarp thinly crustaceous, broadly elliptic in outline, 7-8 mm long, 

surface smooth or obscurely tuberculate 

14. Characters not combined as above. 

sn te Nc oe TR Se a ee oe 2. T. merrilliana 

15. Inflorescences with lateral branches, at least towards base. Leaves with very fine, raised reticula- 

tion, glandular patches present in basal nerve-axils. Flower-pedicels 5-10 mm. Endocarps 10—12 

mm long, strongly tuberculate......... 

15. Inflorescences unbranched. 

Aree Rn) Se a tants RR nt nhtaab es ois Airs 4 9. T. dissitiflora 

16. Flowers in sessile clusters; inflorescences sometimes zigzag. Endocarps 3.5—4.5 cm long. 

leasepalsssubequallm ssc. serra ari 10. T. sumatrana 

17. Sepals unequal, the outer 3 much smaller than the inner3........... 11. T. macrocarpa 

16. Flowers pedicellate; inflorescences always straight. Endocarps up to 2.5 cm long. 

18. Leaves with a pair of domatia in basal nerve-axils. Endocarp 2—2.5 cm long, the surface 

bearing scattered spinules .......... 12. T. teijsmannii 

18. Leaves with glandular patches or domatia (rarely neither) in basal nerve-axils. Endocarp 6—8 

mm long, pointed at both ends. 

19. Leaves with domatia usually present in basal nerve-axils (replaced by glandular patches in 

New Guinea). Flower-pedicels 8-12 mm. Outer sepals much smaller than inner sepals 

13. T. glabra 

19. Leaves with glandular patches in basal nerve-axils. Flower-pedicels 1-5 mm. 

20. Male inflorescences 4—7 cm long; male flower-pedicels 1—2.5 mm. Drupes borne on a + 

subglobose «1 shortly 3-branched carpophore, 1.5—2 mm long (Australia) . T. smilacina 

20. Male inflorescences (5—)7—15 cm long; male flower-pedicels 4—5 mm. Drupes borne on a 

columnar carpophore, 4—5 mm long 

1. Tinospora trilobata Diets, Pfl. R. Heft 46 (1910) 

144; WINKLER, Bot. Jahrb. 49 (1913) 369; MERR. En. 

Born. (1921) 249; Yamamoto, J. Soc. Trop. Agric. 

16 (1944) 96; ForMAN, Kew Bull. 36 (1981) 381, f. 

1A. 

Slender climber. Stems drying striate, bearing 

short to long rigid hairs. Leaves: petioles 3—12 cm, 

hispid to hispidulous; lamina deeply 3-lobed, lobes 

subelliptic to subtriangular and acuminate at the 

apex, base deeply cordate, 9—18 by 10—16 cm, both 

surfaces hispid or hispidulous, papyraceous. — Male 

inflorescences supra-axillary, thyrsoid consisting of 

a raceme of lax cymes, hispidulous, 15—22 cm long, 

lateral branches 3—4.5 cm. — Male flowers on slen- 

der pedicels c. 5 mm; sepals yellow, joined at the 

base, glabrous or sparsely hispidulous, 1—2 addition- 

al minute outermost sepals present, outer 3 narrowly 

14. T. subcordata 

elliptic, 2.5—3 mm long, inner 3 broadly elliptic, 

2—2.5 mm long; petals 6, cuneate, fleshy with lateral 

edges incurved, 1 mm long and broad; stamens 6, 

very short and thick, 1—1.5 mm long, filaments 

thickened apically and adaxially with the anthers 

horizontal and extrorse. — Female flowers and fruits 

unknown. 

Distr. Malesia: Borneo; 6 coll. 

Ecol. Primary forest, 100—1000 m, in Sarawak 

recorded on limestone. 

Note. A very distinctive species in the genus on 

account of its deeply lobed leaves, sepals joined at 

the base and form of the stamens. It is unfortunate 

that the fruits have not yet been collected; they are 

needed to confirm the generic position of the species. 

2. Tinospora merrilliana Drets, Pfl. R. Heft 46 
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Fig. 6. Tinospora dissitiflora (LauT. & K. ScH.) Diets. a. Endocarp, dorsal and ventral views, x 2. — T. tino- 

sporoides (F. v. M.) Forman. b. Leaf, x 2/3, c. endocarp, dorsal and ventral views, d. in TS, all x2. — T. 

macrocarpa Diets. e. Endocarp, dorsal and ventral views, f. in TS, all x 2. — T. teijsmannii BoERL. g. Endo- 

carp, dorsal and ventral views, A. in TS, all x2. — T. glabra (BuRM. f.) MeERR. j. Leaf, 2/3, k. leaf base 

with domatia, x4, /—m. endocarp, dorsal and ventral views, x2. — T. subcordata (Miq.) Diets. n. Leaf, 

x 2/3, p. endocarp, dorsal and ventral views, x 2 (a NGF 44584, b NSW 90151, c—d FawcetrTs.n., e—f KL 

2190, g—h Hort. Bogor., j-k FoRMAN 418, /—m Jacoss 4758, n ZIPPELIUSS.n., p. KoCHs.n.). Drawn by Mrs. 

M. Church. Courtesy Kew Bulletin. 
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(1910) 137; in Elmer, Leafl. Philip. Bot. 4 (1911) 

1164; Merr. En. Philip. 2 (1923) 146; ForMAN, Kew 

Bull. 36 (1981) 389, f. IH—K. — T. negrotica DiELs, 

Pfl. R. Heft 46 (1910) 137; in Elmer, Leafl. Philip. 

Bot. 4 (1911) 1164; Merr. En. Philip. 2 (1923) 146; 

YAMAMOTO, Trans. Nat. Hist. Soc. Taiwan 34 (1944) 

307, incl. var. monticola YAMAMOTO. — T. havilan- 

dii Diets, Pfl. R. Heft 46 (1910) 138; Merr. En. 

Born. (1921) 249; Yamamoto, J. Soc. Trop. Agric. 

16 (1944) 217. — Parabaena amplifolia Diets, Pfl. 

R. Heft 46 (1910) 146; Merr. En. Born. (1921) 249; 

YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 96. — T. 

hastata Eimer, Leafl. Philip. Bot. 10 (1939) 3760. — 

Fawcettia merrilliana (Diets) YAMAMOTO, J. Soc. 

Trop. Agric. 16 (1944) 230. 

Slender woody climber. Stems up to 1 cm g; young 

stems 2—3 mm @ drying striate, puberulous or gla- 

brous; older stems covered with raised corky lenti- 

cels. Leaves: petioles 2—9 cm, puberulous (some- 

times hispidulous) or glabrous, geniculate and slight- 

ly swollen at base; lamina narrowly ovate to ovate (or 

broadly ovate) or triangular, base truncate to deeply 

cordate or hastate with acute basal lobes, apex acu- 

minate, 7—22 by 3—16.5 cm, palmately 5—7-nerved 

at base, main nerves usually impressed on upper sur- 

face and prominent below, both surfaces glabrous or 

sometimes puberulous (or hispidulous) along nerves 

especially below, both surfaces drying matt and mi- 

nutely wrinkled, texture stiffly papyraceous, doma- 

tia absent. — Male inflorescences axillary or arising 

from older leafless stems, pseudo-racemose (or nar- 

rowly ‘paniculate’), solitary or several arising togeth- 

er, 5—16 cm long, very slender, puberulous, mostly 

without flowers in lower half. — Male flowers on 

pedicels 1—5 mm; sepals pale green, very thin, gla- 

brous or sparsely puberulous, (sometimes with 1—2 

additional outermost oblong sepals 0.5 mm long), 

outer 3 + ovate, 0.5—1.5 mm long, inner 3 obovate 

to spathulate, 1.5—2.5 mm long; petals 6, unguicu- 

late with subreniform limb, 1.5 mm long, apically 

fleshy; stamens 6, narrowly clavate, 2 mm long. — 

Female flowers and inflorescences unknown. Infruc- 

tescences narrowly pseudo-paniculate, up to 40 cm, 

pendent with long slender peduncle up to 23 cm, pu- 

berulous. Drupes pinkish white or white, radiating 

from a subglobose carpophore 1—2 mm @ on a ped- 

uncle 4—6 mm; pericarp glabrous, drying close to 

endocarp, the endocarp thinly crustaceous, usually 

pale, broadly elliptic in outline, 7-8 mm long, dor- 

sally with an obscure medium ridge, surface smooth 

or obscurely tuberculate, ventrally flattish with ellip- 

tic aperture leading to deeply intrusive condyle. 

Distr. Malesia: Borneo, Philippines (Palawan, 

Luzon, Catanduanes, Panay, Mindanao) and NE. 

Celebes (Minahassa). 

Ecol. Forests up to 1800 mand in Luzon in thick- 

ets on limestone cliffs, in Palawan on limestone hill. 
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Fl. Nov.—May, fr. Febr.—Oct. 

Vern. Philippines: cangogang, pisok, Luzon; 

balang-batang, Negros; columpangi, kari, laganat, 

Mindanao. 

Note. This species varies considerably in leaf- 

shape. Most specimens from Mt Kinabalu have small 

ovate leaves which are truncate or only moderately 

cordate at the base. From central and eastern Borneo 

the leaves may be large and deeply cordate. Some 

specimens from the Philippines and Celebes are 

hastate with acute basal lobes, as exemplified by the 

synonym 7. hastata ELMER. 

3. Tinospora hirsuta (BECC.) FORMAN, Kew Bull. 36 

(1981) 391, f. 2A—D. — Aspidocarya hirsuta BEcc. 

Malesia | (1877) 136. — Parabaena hirsuta (BEcC.) 

Drs, Pfl. R. Heft 46 (1910) 147, p.p. quoad typum. 

Woody climber. Stems puberulous, sometimes 

soon glabrescent, drying striate and developing a 

subnitidous bark with scattered small lenticels. 

Leaves: petioles 8—10 cm, puberulous; lamina ovate 

to broadly ovate, base cordate, apex long-acuminate, 

14—18 by 8.5—12 cm, main nerves impressed above, 

prominent below, reticulation very fine and promi- 

nent on both surfaces, upper surface glabrous, on 

lower surface main nerves hispidulous with some 

hairs uncinate at the tip, puberulous along finer 

nerves, papyraceous, domatia absent. — Male 

flowers and inflorescences unknown. — Female 

flowers unknown. Infructescence arising from older 

leafless stems, narrowly paniculate, 18—25 cm, pu- 

berulous, lateral branches c. 1—1.5 cm, upper 

branches reduced to single pedicel 0.5 cm. Drupes 

white, borne on a subglobose carpophore 2 mm g; 

endocarp cream-whitish, crustaceous, subrotund or 

broadly elliptic in outline, slightly keeled at the apical 

end, 8—11 by 8 mm, the surface covered with moder- 

ately scattered very small pointed tubercles, ventrally 

flattish with elliptic aperture leading to a globose 

condyle deeply intrusive in the seed-cavity. 

Distr. Malesia: Borneo (Sarawak; G. Kenepai); 3 

coll. 

Ecol. Alluvial forest in valley floor at c. 60 m. 

4. Tinospora celebica Diets, Pfl. R. Heft 46 (1910) 

143; ForMAN, Kew Bull. 36 (1981) 392, f. 2E—F. 

Slender woody climber, entirely glabrous. Stems 

drying substriate. Leaves: petioles 4.5(—7, teste 

DIELs) cm, geniculate near base; lamina narrowly el- 

liptic, base sagittate with small acute lobes, apex acu- 

minate, 10-12 by 3.5—4.5 cm; reticulation fine, 

raised on both surfaces, stiffly papyraceous, domatia 

present beneath in basal nerve axils. — Male and fe- 

male flowers and inflorescences unknown. Drupes 

(pericarp unknown) with endocarp bony, rather 

oblong in outline with squarish corners but shortly 

pointed at base and apex, 7 by 5 mm, whole surface 
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granular-rugulose, dorsal side also slightly and irre- 

gularly tuberculate, ventrally with shallow, small 

central depression, condyle only slightly intrusive in- 

to seed-cavity. 

Distr. Malesia: N. Celebes (Gorontalo); 1 coll. 

Notes. A unicate from Sarawak may belong to 

this species (S 36766), at c. 530 m in poor forest with 

mostly small trees and numerous climbers on igneous 

derived brownish-yellow sandy soil. Its leaves have 

the very characteristic shape of those of 7. celebica 

except that the short lobes of the hastate base are 

bluntly pointed and not acute; the petioles are short- 

er, being about 3 cm. The single detached pseudo- 

racemose infructescence (unknown in 7. celebica) is 

19 cm long; the fruits are borne on slender pedicels 

5—8 cm, each terminating in a narrow clavate carpo- 

phore 4 mm long. The drupes have slightly larger en- 

docarps, 10 by 6 mm, and are more prominently or- 

namented with thin ridges irregularly interrupted and 

sometimes divided into sharp points; the surface of 

the endocarp is generally rough. 

With so very little material known of both the Ce- 

lebes and Sarawak plants, it is not possible to be sure 

of the significance of the differences and whether or 

not these two specimens are conspecific. 

5. Tinospora glandulosa Merr. J. Str. Br. R. As. 

Soc. n. 85 (1922) 171; Yamamoto, J. Soc. Trop. 

Agric. 16 (1944) 96; ForMAN, Kew Bull. 36 (1981) 

394, f. 2G—-H. 

Woody climber, entirely glabrous. Stems drying 

striate when young, with scattered raised lenticels, 

developing a papery later subcoriaceous bark. 

Leaves: petioles 4—5 cm; lamina elliptic, base round- 

ed or subtruncate, apex long-acuminate, 10—13 by 

4—6 cm, 3(—5)-nerved at the base and with 4—6 pairs 

of distal lateral nerves, reticulation raised on both 

surfaces, stiffly papyraceous, domatia with distinct 

apertures present beneath in the main nerve-axils. — 

Flowers unknown. Infructescence arising from 

older, leafless region of stem, 25 to over 60 cm, sub- 

racemose with one or two pedicels 7—10 mm arising 

together in the axil of a 1—2 mm long bract, some- 

times short lateral branches 2—4 cm long present to- 

wards the base. Drupes 10 mm long, drying irregular- 

ly very wrinkled and angled borne on columnar car- 

pophores 3—4 mm long; endocarp + broadly elliptic 

in Outline, abruptly pointed at base and apex, 9 by 6 

mm, surface granular with irregular scattered point- 

ed protuberances, ventrally flattish with a central el- 

liptic aperture. 

Distr. Malesia: N. Borneo (Sabah: Sandakan) 

and NE. Celebes (Minahassa); 3 coll. 

Ecol. Climbing bamboo forest at low altitude. 

Note. This species is distinctive in its elliptic 

leaves and long infructescences sometimes with short 

lateral branches in the lower part. The reticulate 
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venation of the leaves and the domatia each with a 

distinct aperture are very much as in T. glabra and T. 

celebica, to which T. glandulosa appears closely al- 

lied. 

6. Tinospora crispa (L.) Hook. f. & Tu. Fl. Ind. 1 

(1855) 183; Miers, Contr. Bot. 3 (1871) 34; GaGNEpP. 

Fl. Gén. I.-C. 1 (1908) 132; KirtTIKAR & Basu, Indian 

Medic. Pl. 1 (1918) 48, t. 34; Crevost & PETELOT, 

Bull. Econ. Indoch. n.s. I-1929, n. 199 (1929) 30 with 
accompanying plate and figure; Merr. J. Arn. Arb. 

19 (1938) 341; Back. & Baku. f. Fl. Java 1 (1963) 

158; Lien, Acta Phytotax. Sin. 13 (1975) 37; For- 

MAN, Kew Bull. 36 (1981) 394, f. 3A—C; ibid. 39 

(1984) 113. — Funis felleus RumpH. Herb. Amb. 5 

(1747) 44, f. 1. — Menispermum crispum LINN, Sp. 

Pl. ed. 2 (1763) 1468. — Menispermum tuberculatum 

LaAMK, Encycl. Meth. 4 (1797) 96. — T. rumphii 

BoerL. Cat. Hort. Bog. (1901) 116, nom. illegit.; 

Diets, Pfl. R. Heft 46 (1910) 135; Merr. Int. 

Rumph. (1917) 220; Sp. Blanc. (1918) 145; En. Phi- 

lip. 2 (1923) 146; Santos, Philip. J. Sc. 35 (1928) 187, 

t. 1; Quis. Medic. Pl. Philip. (1951) 300, p.p. — T. 

tuberculata (LAMK) BEUMEE ex HEyYNE, Nutt. Pl. 1 

(1927) 69; Burk. Dict. (1935) 2164. — Fig. 7a—c. 

For a complete synonymy, see FORMAN (1981). 

Woody climber up to c. 15 m, entirely glabrous. 

Stems drying striate when young but later becoming 

very prominently tuberculate, containing an exceed- 

ingly bitter milky sap, producing very long filiform 

aerial roots. Leaves: petioles S—15(—30) cm; lamina 

broadly ovate to orbicular, base deeply to shallowly 

cordate, apex usually long-acuminate, 7—14(—25) by 

6—12(—24) cm, palmately 5—7-nerved at the base, 

very thinly papyraceous, domatia usually absent al- 

though a flat pocket sometimes present in axil of ba- 

sal nerves beneath. Inflorescences not coetaneous 

with the leaves. — Male inflorescences arising from 

the older, leafless stems, often a few together, 

pseudo-racemose, very slender, (S—)9—20 cm long, 

flowers in 1—3-flowered fascicles. — Male flowers 

on filiform pedicels 2—4 mm; sepals pale green, outer 

3 + ovate, thickened at base, 1—1.5 mm long, inner 

3 obovate, unguiculate or acute at base, 3—4 mm 

long; petals 3, only the outer whorl usually developed 

(sometimes 1—3 reduced inner petals present), nar- 

rowly oblanceolate, flat, lacking papillae, 2 mm 

long; stamens 6, 2 mm long. — Female inflores- 

cences similar to male but shorter, 2—6 cm, with 

flowers mostly arising singly along the axis. — Fe- 

male flowers: sepals and petals as in male; stami- 

nodes 6, subulate, scarcely 1 mm long; carpels 3, el- 

lipsoidal, 2 mm long, stigma very shortly lobed. Jn- 

fructescences (from Assam and Burma specimens) 

bearing lateral peduncles 1.5—2 cm terminating in a 

subpyramidal 2—3 mm long carpophore below which 

usually persist reflexed ovate sepals 2 mm long. 
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Drupes orange, ellipsoidal, 2 cm long (when fresh), 

with whitish endocarp, + ellipsoidal, 11—13 by 7—9 

mm, surface obscurely rugulose or almost smooth, 

with a conspicuous dorsal ridge and with a small el- 

liptic ventral aperture, condyle deeply intrusive into 

seed-cavity. 

Distr. Bengal, Assam, Burma, Cambodia, Yun- 

nan; in Malesia: Malaya (incl. Singapore I.), W. Java 

(incl. Christmas I.), Lesser Sunda Is. (Sumbawa), 

and the Philippines (Luzon, Mindoro, Mindanao). 

In Christmas I. (Indian Ocean) it may have well 

been introduced in the past by immigrant workers. 

Ecol. In Thailand in mixed deciduous forest and 

village hedgerows up to 900 m, also cultivated. In the 

Philippines recorded from primary forest (Minda- 

nao) and at 1000 m (Mindoro: Mt Yagaw). Also cul- 

tivated as a medicinal plant in Ceylon and India. 

Uses. BurkiLt (1935, under 7. tuberculata) lists 

the many medicinal uses of this plant. The Malays 

drink an infusion of the stem as a vermifuge and of 

the whole plant to treat cholera. 

According to Crevost & PETELOT (1929, /.c.) the 

species was introduced into northern Vietnam (Ton- 

kin) by the Sisters of St. Vincent de Paul under the 

name of liane-quinine (= day ki nin) and it was culti- 

vated by various Christian communities; but it was 

also known elsewhere in the region. It is used by local 

people to treat fevers and jaundice. The stem is cut 

into small pieces and scraped, then it is infused in 

boiling water, which after cooling is drunk. The 

stems can also be dried and pounded into a powder, 

which is used as quinine. This powder mixed with 

fodder is used to fatten horses and cattle by stimulat- 

ing their appetite; a similar use is reported from N. 

Thailand by BANZIGER. 

MERRILL (1918, under 7. rumphii) stated that this 

is perhaps the most generally used medicinal plant in 

the Philippines. It contains an extremely bitter prin- 

ciple and it is known in the Philippines together with 

the more common 7. glabra as makabuhay, but T. 

crispa is more effective in use. The bitter principle of 

makabuhay has been investigated by MARANON (Phi- 

lip. J. Sc. 33, 1927, 357), who found it to be glucosi- 

dal. QuisUMBING’s account of the species (as T. 

rumphii) and its uses in his Medic. Pl. Philip. (1951) 

300 deals in part with 7. glabra. 

According to THORNBER (Phytochem. 9, 1970, 

167), berberine has been reported in 7. crispa, but 

this could be based on misidentified material of 7. 

glabra. 

The anatomy of the stem and leaf has been de- 

scribed by SanTos (Philip. J. Sc. 35, 1928, 187). 

Vern. Java: akar pahat, andawali, brotowali, pu- 

trowali; Sarawak: daun akar wali; Philippines: ma- 

kabuhay, meliburigan, Mindanao. 

Notes. Female flowers and fruit were described 

from extra-Mal. specimens as they are as yet un- 

known from Malesia. Even in continental Asia fruits 

are rare, at least rarely collected. 

Writing at the end of the 17th century, RUMPHTUsS 

gave a long and detailed account of this species ac- 

companied by an illustration showing the charac- 

teristic broad, deeply cordate and long-acuminate 

leaves, together with the stem densely covered in 

raised tubercles, which the artist had incorrectly ar- 

ranged in longitudinal lines. RUMputus stated that 

this climber was brought to Amboina around 1690 

and it flowered, when leafless, in Nov. 1691. He 

mentioned its bitter sap and explained that the Ja- 

vanese and Balinese names meant ‘bitter rope’, and 

therefore he gave it the Latin name Funis felleus. He 

also described the medicinal uses of the plant in Java 

and Bali. 

The confusion about the application of the name 

Menispermum crispum L., lasting for two centuries, 

originated from LINNg, who cited the correct plate in 

Rumpuius, but the wrong name, ‘unis quadrangu- 

laris’, which is a Cissus (Vitaceae). 

As a result of intensive searches in Thailand, Dr. 

BANZIGER finally succeeded in collecting the fruits of 

T. crispa, which proved to be clearly different from 

those of 7. baenzigeri. 

The stems have a remarkable capacity when cut in- 

to pieces to remain succulent and alive for a long pe- 

riod: the dried sap effectively seals the cut ends. 

RumMPpHIUS stated that when originally brought to 

Amboina about 1690, the coiled stems had been ina 

closed box for some months, and when planted they 

soon produced shoots. In confirmation of this prop- 

erty, several portions of stem some 15 cm long were 

received at Kew in Oct. 1977, collected by Dr. BANz1- 

GER in Thailand some 10 to 12 months previously, yet 

some were still green and succulent, the tissue appar- 

ently still living. 

In Thailand, according to BANzIGER, leaves are 

present during the rainy season April-May to 

Nov.—Dec. or later if growing in a humid place. 

Plants flower late Jan.—March; the flowers are 

scented. Fruits were collected in April and May. 

The typical number of petals in this species is 3, 

only the outer whorl developing, contrasting with 6 

in the closely allied 7. baenzigeri. There are, how- 

ever, specimens which have in addition | to 3 petals 

of the inner whorl (usually reduced) together with the 

warty stems characteristic of 7. crispa. It could be 

that there has been some hybridisation between the 

two species, whose areas of distribution overlap in 

Central Thailand. 

7. Tinospora baenzigert ForMAN, Kew Bull. 36 

(1981) 399, f. 3D—G; ibid. 39 (1984) 113. — Fig. 

7Td—g. 
Allied to 7. crispa, but differing by: Old stems up 

to 6 cm @, bearing scattered pustular lenticels but 
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Fig. 7. Tinospora crispa (L.) Hoox.f. & TH.a. Leaf, x 2/3, b. stem, nat. size, c. endocarp, dorsal and ventral 

views, x 2. — T. baenzigeri FORMAN. d. Leaf, x 2/3, e. leaf base showing pocket-domatia, x4, f. stem, nat. 

size, g. endocarp, dorsal and ventral views, x 2. — T. smilacina BtH.h—j. Leaves, x 2/3, k. leaf base showing 

glandular patches, x4, /. endocarp, dorsal and ventral views, x 2 (a BANZIGER 71-6, b BANZIGER 71-21, c BAN- 

ZIGER 86, d—e BANZIGER 30-10, f BANZIGER 30-14, g BANZIGER 30-17, A SCHULTZ711, 7 PARKER477, k LAZARI- 

DES 6531, / Must 1289). Drawn by Mrs. M. Church. Courtesy Kew Bulletin. 



1986] MENISPERMACEAE (Forman) 197 

lacking prominent tubercles. Leaves with a pair of 

hollow domatia present in axils of basal nerves on 

lower surface. Flowers with 6 petals. Drupes yellow, 

radiating from a subglobose carpophore | mm long 

on peduncle 5—7 mm; pericarp drying very thin; 

endocarp thinly bony, blackish grey, 7-9 by 5S—6 

mm, broadly elliptic in outline, rounded at base, 

slightly keeled at apex, with a weak dorsal ridge, sur- 

face papillose or almost smooth. 

Distr. Thailand, S. Vietnam; in Malesia: SW. Ja- 

va (Christmas I., Indian Ocean). 

Ecol. In Thailand, according to Dr. Banziger, 

leaves form at the beginning of the rainy season 

(April—May) and persist until the end of the rainy 

season (Oct.—Nov.). Flowering begins mid-Dec. and 

lasts until mid-Febr., the individual plants remaining 

in flower for about one month. The flowers have a 

strong but pleasantly fragrant scent. Fruits appear 

from mid-Jan. 

In Christmas I. (see below) male flowers and leaves 

were collected in Dec. 1980 and between June and 

Sept. 1981. 

According to Dr. BANZIGER it is most common in 

Central Thailand in areas with a prolonged dry sea- 

son of 4—6 months, although it also occurs in parts 

of S. Thailand with a rather wet climate; it often oc- 

curs in open areas, sometimes on an isolated tree, at 

altitudes up to about 400 m. The species is apparently 

absent from the northern parts of Thailand where 

low temperatures occur. KERR collected specimens 

from scrub-land, scrambling over bushes, and from 

wasteland around Bangkok. 

Vern. A few specimens from Thailand collected 

by Kerr and Marcan bear the same vernacular 

names ching cha li and chincha chali as are used for 

T. crispa, but T. baenzigeri does not appear to be in 

general use for medicinal purposes. This may be con- 

nected with the fact that the bitter substances present 

in the stems of 7. baenzigeri are different from those 

in 7. crispa. 

Notes. Stem material was phytochemically anal- 

ysed by LacHaty & SCHNEIDER (Arch. Pharm., 

Weinheim, 314, 1981, 251—256) under the erroneous 

identification T. cordifolia. 

A most surprising extension of the range is the oc- 

currence in Christmas I. (Indian Ocean), where it was 

found in 3 localities (1980) and where it grows as a 

climber enveloping small trees on the shore terraces, 

and covering limestone pinnacles, in one place to- 

gether with 7. crispa. This raises the possibility that 

it may have been introduced together with that spe- 

cies. On the other hand, 7. baenzigeri may in the fu- 

ture be found to occur in other localities, e.g. Java, 

Sumatra, and thus prove to have a wider distribution 

than is now realized. Tinospora baenzigeri, with its 

inconspicuous flowers appearing when the plant is 

leafless, may yet be eluding collection in unsuspected 

territory. 

A noticeable feature of the Christmas I. material 

is that the flower pedicels can be as long as 13 mm 

compared with a maximum of c. 4 mm in specimens 

from Thailand. Otherwise all the distinctive charac- 

ters of 7. baenzigeri are present in the Christmas I. 

specimens. 

8. Tinospora arfakiana Becc. Malesia | (1877) 140, 

excl. infloresc.; FORMAN, Kew Bull. 36 (1981) 407, f. 

4F—H; ibid. 89 (1984) 114. — Tinomiscium arfakia- 

num (Becc.) Drets, Pfl. R. Heft 46 (1910) 116, excel. 

infloresc. — Parabaena scytophylla Dte.s, Bot. 

Jahrb. 52 (1915) 189. 

Woody climber, entirely glabrous. Stems rather 

smooth without conspicuous lenticels when young, 

bark on old stems with raised elongate lenticels, c. 

5—10 mm. Leaves: petioles 10—15 cm; lamina ovate, 

cordate or slightly so at the base, acuminate to 

broadly acuminate at the apex, 18—28 by 11—23 cm, 

palmately 5—7-nerved at the base, with a series of 

short tertiary nerves running at right angles to the 

midrib, nervation very prominent below, less so abo- 

ve, thinly coriaceous. — Male and female flowers un- 

known. Jnfructescences cauliflorous, paniculate to- 

wards the base with lateral branches up to 12 cm, 

pseudo-racemose towards apex, 18—70 cm. Drupes 

red, 1(—3) on peduncles 8—15 mm, drying smooth, 

broadly ellipsoidal, ventrally flattened and slightly 

concave, 17—24 by 14—18 mm, pericarp drying very 

thin; endocarp very smooth and whitish, wall 1 mm 

thick with ventral elongate groove divided by a longi- 

tudinal septum, condyle intruding into the seed- 

cavity. Seed ellipsoidal, ventrally concave; embryo 

with the broad flat, slightly overlapping cotyledons 

enclosed in entire endosperm, radicle median, cylin- 

drical. 

Distr. Malesia: New Guinea; 4 coll. 

Ecol. Primary forest, in the Vogelkop at only 30 

m, in E. New Guinea at 600—700 m and in montane 

rain-forest at 1500 m. 

9. Tinospora dissitiflora (LauT. & K. ScH.) DIELs, 

Pfl. R. Heft 46 (1910) 144; Forman, Kew Bull. 36 

(1981) 408. — Aspidocarya dissitiflora Laut. & K. 

Scu. Fl. Deut. Schutzgeb. Siidsee (1900) 312. — As- 

pidocarya stenothyrsus K. Scu. Nachtr. Fl. Deut. 

Schutzgeb. Siidsee (1905) 264. — T. peekelii DIELs, 

Bot. Jahrb. 52 (1915) 188. — Fig. 6a. 

Slender woody climber, entirely glabrous. Stems 

striate when young, lenticellate, later developing a 

pergamentaceous subnitidous bark, drying wrinkled. 

Leaves: petioles 6—13 cm; lamina ovate to broadly 

ovate, base slightly cordate or truncate, apex abrupt- 

ly acuminate, 11—16 by 7.5—12 cm, reticulation very 

fine and raised on both surfaces, stiffly papyraceous, 

glandular patches present in basal nerve axils be- 

neath. — Male inflorescences axillary or arising from 
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older, leafless stems, pseudo-paniculate, 13—20 cm 

long, the lower lateral branches up to 3.5 cm. — 

Male flowers on very slender pedicels 5— 10 mm; sep- 

als pale green, outer 3 ovate, 1.5—1.8 mm long, inner 

3 broadly elliptic, 4.5—5.5 mm long; petals 6, broad- 

ly spathulate to obovate-cuneate, externally papil- 

lose in basal region, 2.5—3 mm long; stamens 6, nar- 

rowly clavate, 3—5 mm long. — Female inflores- 

cences pseudo-paniculate towards the base, pseudo- 

racemose towards the apex with the flowers in fasci- 

cles, c. 30—40 cm long. — Female flowers (known 

only from buds): sepals and petals similar to male; 

staminodes 6, subulate, 0.7 mm long; carpels 3, ellip- 

soidal, 1.3 mm long including spreading slightly 

lobed stigma. Drupes red, usually only one develop- 

ing on each 3 mm long columnar carpophore, on 

peduncles 1.3—2.5 cm, very knobbly when dry with 

pericarp drying close to endocarp; endocarp bony, 

strongly and irregularly tuberculate, rather oblong in 

outline with squarish corners but pointed at base and 

apex, 10—12 by 7—8 mm, ventrally flattish with a 

large elliptic cavity (7.e. the condyle). 

Distr. Malesia: New Guinea (incl. New Britain 

and New Ireland; rare in W.). 

Ecol. Lowland rain-forest and swamp-forest at 

low altitudes up to 300 m, also on coral shores. 

Note. This species is easily recognizable by its 

drupes and inflorescences and also by its leaves 

which show (when dried) a very fine raised reticula- 

tion on both surfaces. 

10. Tinospora sumatrana (SCHEFF.) BEcc. Malesia 1 

(1877) 139; BoerRL. Cat. Hort. Bog. 1 (1899) 36, p.p.; 

ibid. 2 (1901) 118; Diets, Pfl. R. Heft 46 (1910) 144; 

FORMAN, Kew Bull. 36 (1981) 411, 421. — Limacia 

sumatrana SCHEFF. Obs. Phytogr. pt 3 (1872) 76, t. 

9; Nat. Tijd. N. I. 32 (1873) 398. 

Woody climber, entirely glabrous. Stems striate 

with pustular lenticels, later covered with a smooth 

pergamentaceous bark. Leaves: petioles 3.5—8 cm; 

lamina broadly ovate to ovate, base cordate to trun- 

cate, apex acuminate, 8—12 by 4.5—8 cm, papillose 

patches sometimes (esp. in young leaves) obscurely 

visible in basal nerve-axils on lower surface, surfaces 

drying matt with reticulation obscure, papyraceous. 

— Male inflorescences: a few arising together from 

the older, leafless stems, unbranched, very slender, 

zigzag or not, 7—15 cm long, flowers in spaced re- 

trorse fascicles of c. 3, each fascicle subtended by a 

retrorse bract | mm long. — Male flowers: minute, 

sessile; outer 3 sepals elliptic, 2 mm long, inner 3 sep- 

als elliptic, concave, 1.5 mm long; petals 6, oblong 

with lateral edges incurved, | mm long; stamens 6, 1 

mm long. — Female inflorescences and flowers un- 

known. Jnfructescences unbranched, 20 cm. Drupes 

3 on stout peduncles 1.5 cm, subnavicular-ellipsoid, 

4.5 by 1.5—2 cm, pericarp (dried) very thin, endocarp 

thinly bony, 1 mm or less thick, slightly verrucose 

with a prominent apical carina and a shallow ventral 

groove scarcely intruding into the large seed-cavity; 

seed subhemicylindrical, ventrally flattened and with 

a median groove, endosperm ventrally transversely 

ruminate; embryo (BECCARI) with divaricate broad 

thinly foliaceous cotyledons, radicle terete, superior. 

Distr. Malesia: S. Sumatra (Lampong Distr.), 

Billiton I.; 2 coll. 

Notes. This species is very closely related to T. 

macrocarpa from Malaya, with which it shares its 

major distinctive features. The inner and outer sep- 

als, however, are subequal in 7. sumatrana, and on 

this basis the two species are regarded as distinct. 

T. sumatrana var. hanadae YAMAMOTO, J. Soc. 

Trop. Agric. 16 (1944) 94. The type (Sarawak, Ku- 

ching, HANADA BO15) has not been traced: the status 

of this varietal name based on a sterile specimen must 

remain uncertain. 

11. Tinospora macrocarpa Drets, Pfl. R. Heft 46 

(1910) 141; Rimi. Fl. Mal. Pen. 1 (1922) 103; For- 

MAN, Kew Bull. 36 (1981) 412, f. SE—F. — T. uligino- 

sa (non Miers) Hook.f. & TH. FI. Br. India i (1872) 

97. — Fig. 6e-f. 

Scandent shrub, entirely glabrous. Stems striate 

with pustular lenticels, later covered with a smooth 

pergamentaceous bark. Leaves: petioles (2—)5—10 

(—16) cm; lamina broadly ovate to ovate (or elliptic- 

ovate), base cordate to truncate (or rounded), apex 

acuminate, 6—13(—21) by (3.5—)6—10(—17) cm, sur- 

face drying matt with reticulation rather obscure, pa- 

pillose patches sometimes present in basal nerve-axils 

beneath, very thinly to stiffly papyraceous. — Male 

inflorescences: a few arising together from the older, 

leafless stems, unbranched, very slender, sometimes 

slightly zigzag, 7—20 cm long; flowers in spaced 

fascicles (sometimes retrorse) of c. 3 flowers; each 

fascicle subtended by a retrorse bract 0.5—1 mm 

long. — Male flowers: minute, subsessile (pedicels 

up to 0.5 mm); outer 3 sepals triangular-ovate, 0.8 

mm long, inner 3 sepals broadly elliptic, concave, 

1.5—2 mm long; petals 6, oblong with lateral edges 

incurved, 1 mm long; stamens 6, 0.8 mm long. — Fe- 

male inflorescences and flowers unknown. /nfructes- 

cences rather slender and unbranched, 19—27 cm 

long, bearing very prominent discoid scars. Drupes 3 

on stout peduncles 1—2 cm, orange-yellow, ellipsoid- 

al, 3.5—4.5 by 1.5—2 cm, style subterminal; pericarp 

(dried) very thin; endocarp thinly bony, mostly less 

than 1 mm thick, papillose-tuberculate or almost 

smooth with a dorsal carina more pronounced to- 

wards the apex, and with an elongate ventral groove 

which only slightly intrudes into the large seed- 

cavity. Seed ellipsoidal, ventrally grooved, contain- 

ing copious, ventrally ruminate endosperm; embryo 

with divergent, thin, foliaceous cotyledons with fine- 
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ly lobed margins, radicle cylindrical, superior. 

Distr. Malesia: Malaya (Wellesley, Selangor, 

Malacca, also in Penang and Singapore Is.), ?7Borneo 

(Sabah); 7 coll. 

Ecol. Presumably in forest, in Wellesley at 150 

m. 

Vern. Akar kepayang, buah pelay tedong, Te- 

muan. 

Notes. Very closely related to 7. swmatrana; the 

latter has subequal sepals, while in 7. macrocarpa 

the outer sepals are much smaller than the inner ones. 

I gave a lengthy discussion on the very limited and 

incomplete specimens, which presented certain prob- 

lems (FORMAN, 1981). 

One collection in fruit from Sabah is probably 7. 

macrocarpa (or T. sumatrana). 

12. Tinospora teijsmannii BoreRL. Cat. Hort. Bog. 

(190i) 117; Drets, Pfl. R. Heft 46 (1910) 141; Merr. 

En. Born. (1921) 249; Yamamoto, J. Soc. Trop. 

Agric. 16 (1944) 96; ForMAN, Kew Bull. 36 (1981) 

414, f. SG—H;; ibid. 39 (1984) 114. — Fig. 6g—h. 

Slender woody climber, entirely glabrous. Stems 

drying striate, later developing scattered raised lenti- 

cels. Leaves: petioles 4—10 cm; lamina broadly cor- 

date, often obtuse at insertion of petiole within the 

broad basal sinus, apex acuminate, 10—13 by 9—12 

cm, one pair of domatia present in basal nerve-axils 

beneath, very thinly papyraceous. — Male inflores- 

cences and flowers unknown. — Female inflorescen- 

ces a few arising together from older leafless stems, 

pseudo-racemose, lax, 25—30 cm long, the flowers 

arising 1—2(—3) together. — Female flowers with 

pedicels 9—12 mm; outer 3 sepals ovate, 2 mm long, 

inner 3 sepals elliptic, 3 mm long; petals 6, narrowly 

obovate, 0.8 mm long; staminodes 6, subulate, 1 mm 

long; carpels 3, 1.5 mm long including shortly divid- 

ed stigma, borne on a pyramido-globose gynophore. 

Drupes 1—3 on peduncles 12—20 mm, arising from 

main axis of infructescence, ellipsoidal, 20—25 by c. 

15 mm, pericarp drying thin in loose folds around 

endocarp; endocarp thinly bony, 16—18 by 9-10 

mm, surface bearing sparsely scattered very short 

pointed tubercles, otherwise smooth, with a dorsal 

carina more pronounced towards the apex, and with 

an elongate ventral groove intruding about 1/3 way 

into seed-cavity. Seed ellipsoidal, ventrally grooved. 

Distr. Malesia: Borneo, only known from the 

type, cultivated in Hortus Bogoriensis, collected by 

TEUSMANN. 

13. Tinospora glabra (BuRM.f.) MERR. J. Arn. Arb. 

19 (1938) 340; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 95; Back. & Baku. f. Fl. Java 1 (1963) 157; 

FORMAN, Kew Bull. 36 (1981) 414, f. SJ—M. — Meni- 

spermum glabrum Burm. f. Fl. Ind. (1768) 216 

(‘316’), excl. syn. RHEEDE. — Cocculus coriaceus BL. 
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Bijdr. (1825) 25. — Cocculus bantamensis BL. I.c. 

26. — Dioscorea spiculata Bi. En. Pl. Jav. 1 

(1827/28) 22, excl. syn. RuMPH.; HALL. f. Meded. 

Rijksherb. 1 (1911) 41. — Dioscorea aculeata (non 

L.) Zoi. & Mor. Syst. Verz. (1845/46) 92. — Coc- 

culus crispus [non (L.) Dce.] Hassk. Pl. Jav. Rar. 

(1848) 166. — 7. uliginosa Miers, Ann. Mag. Nat. 

Hist. ser. 3, 13 (1864) 321; Contr. Bot. 3 (1871) 35; 

Hook.f. & Tu. Fl. Br. India 1 (1872) 97; Becc. Ma- 

lesia 1 (1877) 139; Kina, J. As. Soc. Beng. 58, ii 

(1889) 378; Back. Fl. Bat. 1 (1907) 34; Voorl. (1908) 

8. — T. reticulata Miers, Ann. Mag. Nat. Hist. ser. 

3, 13 (1864) 321; Contr. Bot. 3 (1871) 36; Drets, Pfl. 

R. Heft 46 (1910) 143; in Elmer, Leafl. Philip. Bot. 

4 (1911) 1164; Merr. Fl. Manila (1912) 204; En. Phi- 

lip. 2 (1923) 146; Philip. J. Sc. 29 (1926) 368; SANTos, 

ibid. 35 (1928) 198, t. 5; YAMAMoTO, J. Soc. Trop. 

Agric. 16 (1944) 95; Hatus. Mem. Fac. Agric. Kago- 

shima Un. 5 (1966) 30; PANcHo, Vasc. Fl. Mt Maki- 

ling 1 (1983) 279, f. 83. — T. pseudo-crispa BOERL. 

ex BACK. Fl. Bat. 1 (1907) 35, nomen in syn. — T. 

crispa [non (L.) Hoox. f. & TH], saepe p.p., incl. 

Diets, Pfl. R. Heft 46 (1910) 143, pro maj. parte, t. 

49D—O. — T. andamanica Diets, Pfl. R. Heft 46 

(1910) 141. — T. coriacea (BL.) BEUMEE ex HEYNE, 

Nutt. Pl. 1 (1927) 619; Back. Onkr. Suiker. (1930) 

248, t. 259 (1936). — Fig. 4f-1, 6j—m. 

Woody climber, entirely glabrous. Stems striate 

when young, becoming warty (with raised lenticels) 

and later developing a smooth thin papery bark 

which often becomes detached on drying. Leaves: 

petioles 4—8(—12) cm; lamina oblong-ovate or nar- 

rowly to broadly ovate, base cordate to truncate, 

with basal lobes rounded or obtusely pointed, apex 

acuminate, 7—12(—15) by 5—9(—13) cm reticulation 

raised on both surfaces, papyraceous, domatia with 

distinct apertures usually present beneath in basal 

nerve-axils, the floor of the domatia carpeted with 

glands, occasionally domatia absent but glandular 

patches present (e.g. in New Guinea). — Male inflo- 

rescences axillary or arising from older, leafless 

stems, pseudo-racemose, slender, lax, 10—20 cm, not 

or sparsely flowered in the lower 1/3 to 1/2, flowers 

solitary or in fascicles of 2—S in the axil of a subulate 

bract 1 mm long. — Male flowers on very slender 

pedicles 8—12 mm; sepals yellow, greenish (or white), 

outer 3 narrowly ovate 1 mm long, inner 3 broadly el- 

liptic, concave 4-5 mm long; petals 6, broadly 

cuneate-obovate with lateral edges incurved, exter- 

nally papillose at base, 2-3 mm long; stamens 6, cla- 

vate, 3—5 mm long. — Female inflorescences similar 

to male but up to 35 cm. — Female flowers: sepals 

and petals as in male but inner sepals 3 mm long; sta- 

minodes 6, subulate, 0.5—1 mm; carpels 3, ellipsoid- 

al, 1.5 mm, including reflexed lobed stigma, borne 

on a subglobose gynophore 1—1.5 mm long. Drupes 

red, radiating from unbranched short to columnar 
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carpophore 2—4 mm long on peduncle 4-10 mm 

arising from main axis of infructescence; pericarp 

drying thin and close to endocarp; endocarp thinly 

bony, 6—8 by 4—5 mm, subrotund or subelliptic in 

outline, pointed at base, keeled at apex, dorsally con- 

vex with a median ridge and irregularly tuberculate, 

ventrally flattish with a small elliptic aperture to con- 

dyle. 

Distr. From Hainan and S. Andaman to the So- 

lomon Is. (Reef and Rennell Is.); in Malesia: Malaya, 

Sumatra (incl. Krakatoa in Sunda Strait), Java (incl. 

Nusa Barung and Madura Is.), Lesser Sunda Is. (all), 

Borneo, Philippines (all islands), S. Moluccas (Te- 

nimber Is.), E. New Guinea (incl. Normanby I. and 

New Britain). 

Ecol. In a great number of situations in littoral 

rain-forest and Casuarina equisetifolia forest, man- 

grove and on sandy beaches, often inland in dis- 

turbed forest and shrubberies, secondary growths, 

very frequently on limestone (Java, Sumba, Timor) 

and on black soils under seasonal conditions; up to 

500 m. 

Morph. The anatomical structure of the stem 

and leaf of 7. glabra was investigated by SANTOs 

(1928, /.c.). 

As a rule the outer sepals are much smaller than 

the inner ones, but exceptionally (PNH 17161) the 

sepals vary from subequal in some flowers to very 

unequal in others. This approaches the closely allied 

species T. homosepala Diets, where the sepals are 

equal. 

The inflorescences of the species are characteristi- 

cally unbranched, but in the anomalous PNH 9142 

the infructescences have a few lateral branches up to 

4 cm, rather similar to those of T. glandulosa MERR. 

Specimens from New Guinea differ in certain re- 

spects from the rest of the material. Domatia are 

lacking on the lower surface of the leaves, where they 

are normally present in the basal nerve-axils. There 

occur instead, in these positions, flat glandular- 

papillose patches similar to the glandular areas that 

are found within domatia. The female inflorescences 

are only 8—10(—15) cm, which is shorter than in ma- 

terial from west of New Guinea. In Lar 52539 and 

CLEMENS 11066 the endocarps have a larger ventral 

aperture than is usual; the carpophore of Lar 52539 

is shortly and divaricately branched, one branch be- 

low each fruit. 

Uses. In the Philippines this species is used for a 

variety of medicinal purposes, e.g. burnt leaves used 

to treat pinworms; ground bark is applied to sore 

breasts of nursing mothers. Together with 7. crispa 

this species is known in the Philippines as makabu- 

hay, but apparently T. crispa is medicinally more ef- 

fective. The account of makabuhay in QUISUMBING 

(Medic. Pl. Philip. 1951, 300) is given under the 

name 7. rumphii BoERL., a synonym of T. crispa, 

but the description in part refers to T. glabra. Qut- 

SUMBING mentions a number of medicinal uses as well 

as reports of alkaloids: some of these may refer to T. 

glabra. The species is also used in the Philippines for 

baiting wild pigs by mixing sliced roots with Ipomoea 

batatas. 

The alkaloid berberine has been reported in T. 

crispa (THORNBER, Phytochem. 9, 1970, 167). The 

material tested, however, may well have been T. g/a- 

bra since the correctness of its identification is uncer- 

tain. 

Vern. Flores: wasé wages; Philippines: papaitan, 

Palawan, makabuhay, tabin tabin, Mindoro, maka- 

buhay, Luzon, manongal, Panay, agmamali, ca- 

sopo, glingu melibutigan, sangawnaw, Mindanao; 

nono, New Britain. 

Notes. In his original description of Menisper- 

mum glabrum, BURMAN incorrectly cited as a syno- 

nym ‘Cit-amerdu’ of RHEEDE, Hort. Malab. 7 (1688) 

39, t. 21. RHEEDE’s description, however, clearly im- 

plies that his plant had hairy stems and leaves; it is, 

in fact, part of the basis of the later name Menisper- 

mum malabaricum LAMK, which is now a synonym 

of Tinospora sinensis (LOUR.) MERR. 

The type of Menispermum glabrum Burm.f. is a 

specimen in the DELEssERT Herbarium at Geneva, 

which was acquired by BURMAN from the herbarium 

of PRYON. 

14. Tinospora subcordata (Miq.) Diets, Pfl. R. Heft 

46 (1910) 136; FoRMAN, Kew Bull. 36 (1981) 419. — 

Hypsipodes subcordatus Mig. Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 82; Vater. Bull. Dép. Agric. 

Ind. Néerl. 10 (1907) 11. — T. polygonoides Diets, 

Pfl. R. Heft 46 (1910) 136; J. Arn. Arb. 20 (1939) 73. 

— Fig. 6n, p. 

Small woody climber, entirely glabrous. Stems 

drying striate when young, later becoming minutely 

verruculose and bearing scattered raised lenticels. 

Leaves: petioles 2.5—9 cm; lamina triangular to 

broadly triangular, base broadly cordate to truncate 

with rounded, sometimes subhastate, basal lobes, 

apex acute, 6—10 by 4—9 cm, reticulation raised on 

both surfaces, papyraceous, glandular patches pres- 

ent on lower surface in axils of main nerves. — Male 

inflorescences axillary, pseudo-racemose, (S—)7—15 

cm long, the lower half without flowers, arising sing- 

ly or 2—3 directly from the leaf-axils, or sometimes 

2-3 arising from very short 1—1.6 cm long axillary 

shoot, flowers mostly in fascicles of 3—4. — Male 

flowers on slender pedicels 4—5 mm; sepals white, 

outer 3 + ovate, 1—1.5 mm long, inner 3 elliptic, 4 

mm long; petals 6, obovate-cuneate, 1.5 mm long, 

fleshy, externally minutely papillose-glandular near 

base; stamens 6, narrowly clavate with filament 

broadened apically, 3.5—4.5 mm long. — Female in- 

florescences pseudo-racemose, the flowers arising 
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singly. — Female flowers on pedicels 4-6 mm; sepals _—_ outline pointed) at apex, 7 by 4 mm, dorsally with a 

and petals similar to male but slightly smaller and median ridge, surface coarsely and irregularly tuber- 

petals thin; staminodes 6, oblong, 0.5 mm long; culate and also minutely rugulose, ventrally with el- 

gynophore columnar, | mm long; carpels 3, gibbose- _liptic aperture to shallow ventral cavity. 

ellipsoidal, 1 mm long, stigma flat and expanded Distr. Malesia: Lesser Sunda Is. (Timor), S. Mo- 

with margin minutely lobed. /nfructescences race- luccas (Tenimber Is., Selaru I.), S. New Guinea (Me- 

mose, 7—9 cm. Drupes red, radiating from columnar rauke, Mabaduan, Wassi Kussa: Tarara). 

gynophore 4—5 mm long on peduncles 5—8 mm; Ecol. Largely in lowland vegetation subject to a 

pericarp drying thin; endocarp bony, + elliptic in distinct dry season. 

outline, shortly pointed at base, strongly keeled (in 

9. PARABAENA 

Miers, Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 35, 39; Hook. f. & Tu. Fl. Ind. 

(1855) 181; BENTH. in B. & H. Gen. Pl. 1 (1862) 34; Miers, Ann. Mag. Nat. 

Hist. ser. 3, 14 (1864) 51; Contr. Bot. 3 (1871) 57; Hoox. f. & Tu. FI. Br. India 

1 (1872) 95; DrELs, Pfl. R. Heft 46 (1910) 145; Forman, Kew Bull. 39 (1984) 103. 

— Fig. 4m—p, 5c-l. 

Slender woody climbers. Leaves with petiole swollen and geniculate at base, 

lamina often cordiform or hastate, rarely deeply 3—5-lobed, margin entire or 

repand-dentate, palmatinerved at base, papyraceous. /nflorescences axillary, 

cymose or thyrsoid (a raceme or panicle of cymes). — Male flowers: sepals 6, 

free, equal or the inner 3 broader; petals 6, often minute, sometimes with a pair 

of thickenings or projecting lobes on basal inner surface; synandrium usually 

peltate with the anthers situated around the margin usually dehiscing transver- 

sally. — Female flowers occasionally functionally hermaphrodite: sepals and 

petals as in male; staminodes 6, minute but these occasionally developing into 

claviform polliniferous stamens; carpels 3, stigma reflexed, lobed or laciniate. 

Drupes 3, borne on subglobose carpophore; endocarp bony, dorsal and lateral 

surfaces variously ridged or spiny, sometimes with prominent dorsal ridge as 

well as basal and apical keels, condyle represented by a ventral concavity some- 

times bordered by incurved spines or developed into an inflated ventral cham- 

ber, seed-cavity flattened. Seed with copious endosperm; embryo with very thin 

divaricate broad cotyledons and prominent radicle. 

Distr. Continental SE. Asia (1); Malesia: N. Borneo (1), Philippines (3) and New Guinea & Solomons (1), 

in all 6 spp. 

KEY TO THE SPECIES 

Based on male flowering material 

N.B.: female inflorescences usually shorter and less branched 

1. Inflorescences usually repeatedly dichotomously branched; leaves often sagittate with pointed basal lobes 

and margin often repand-dentate (Nepal to Yunnan, NE. India, Andaman Is., Indochina) P. sagittata 

1. Inflorescences with a distinct main axis bearing lateral branches; leaves mostly ovate or cordiform with 

entire or subentire margins (rarely 3—5-lobed). 

2. Inflorescences glabrous, 5—18 cm long; synandrium with apical conical appendage. Leaves cordiform to 

broadly cordiform, glabrous (or sparsely hispidulous below) ..............-.--.-- 5. P. echinocarpa 
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2. Inflorescences pubescent or, if subglabrous, then 18—35 cm long; synandrium flat or domed at apex. 

3. Inflorescences elongate, mostly 23—36 cm long, narrow with + equal lateral branches 2—6 cm long; an- 

LILETSMWALLIAV.ChEICAIESITS eae eerie ie eet: 1. P. megalocarpa 

3. Inflorescences shorter or, if over 20 cm long, then with lowermost lateral branches longest and decreasing 

upwards; anthers with transverse slits. 

4. Lamina ovate to narrowly ovate, rather sparsely pubescent below; sepals equal .... 3. P. denudata 

4. Lamina cordiform to broadly cordiform or broadly ovate, usually very pubescent below, inner sepals 

broader. 

5. Inflorescences 7-15 cm long, narrow, rather densely pubescent.................... 2. P. elmeri 

5. Inflorescences 18—35 cm long with spreading lateral branches up to 12 cm long, patent-hispidulous 

TORSUD 1A DTOUSHeersecseere echelon ea FAS 5 eas Se eI nce pRB RIE Re, oc 4. P. tuberculata 

KEY TO THE SPECIES 

Based on fruiting material (dried fruits) 

1. Fruits subellipsoid, 2.2—2.8 cm long, hispid...... 1. P. megalocarpa 

1. Fruits irregular in shape and much smaller, glabrous. 

2. Infructescences usually repeatedly dichotomously branched; fruits 5—6 mm long with conspicuous apical 

keel and dorsal ridge of endocarp visible; leaves often sagittate with pointed basal lobes and margin often 

repand-dentate (Nepal to Yunnan, NE. India, Andaman Is., Indochina) ............... P. sagittata 

2. Infructescences with a distinct main axis bearing lateral branches; fruits 7-11 mm long; leaves mostly 

ovate or cordiform with entire or subentire margins. 

3. Infructescences rather densely pubescent. Leaves pubescent below ................... 2. P. elmeri 

3. Infructescences with scattered hairs or glabrous. 

4. Lamina ovate to narrowly ovate ............. 

4. Lamina cordiform to broadly cordiform. 

3. P. denudata 

5. Fruits strongly ridged, the endocarp bearing a prominent dorsal ridge produced at the ends into basal 

and apical keels and also bearing prominent thin lateral wings; leaves usually pubescent below 

4. P. tuberculata 

5. Fruits lacking clear dorsal and lateral ridges, not or scarcely pointed at the ends, dorsal surface of 

endocarp densely covered with slender patent spines; leaves glabrous (or sparsely hispidulous below) 

1. Parabaena megalocarpa Merr. Un. Calif. Publ. 

Bot. 15 (1929) 59; Yamamoto, J. Soc. Trop. Agric. 

16 (1944) 97; Forman, Kew Bull. 36 (1981) 392; ibid. 

39 (1984) 105, f. IC—E. — P. hirsuta (non BEcc.) 

Dr ts, Pfl. R. Heft 46 (1910) 147, p.p. quoad Havri- 

LAND 2833. — Fig. 4m—p, 5c—e. 

Young stems hispid to hispidulous or puberulous. 

Leaves with hispid to shortly pubescent petioles 5— 14 

cm; lamina ovate to broadly ovate or deeply 

3—S-lobed with narrow sinuses, base cordate, apex 

acuminate, 12—25 by 8—18.5 cm, margin entire, both 

surfaces hispid to hispidulous. — Male inflorescen- 

ces supra-axillary (or terminal), elongate, a raceme 

of cymes, (12—)23—36 cm, the lateral branches 2—6 

cm, puberulous. — Male flowers on pedicels 1—1.5 

mm: sepals yellow or cream, papillose or puberu- 

lous, main outer sepals narrowly elliptic, 2—2.5 mm 

long, inner sepals broader, 2—2.5 mm long; petals ro- 

tund, 0.5—0.75 mm long with 2 basal inwardly pro- 

jecting lobes, or these joined together; synandrium 

cylindrical, thick, 1.25 mm long; anthers with verti- 

cal slits. — Female inflorescences pseudo-racemose 

or with lateral branches cymose or racemose, 9—15 

5. P. echinocarpa 

cm. — Female flowers: sepals and petals similar to 

male; staminodes 1 mm; carpels 1.5 mm. Drupes yel- 

low turning red, subellipsoidal, hispid with fine 

spines of endocarp projecting through pericarp when 

dry, 2.2—2.8 cm long, peduncles c. 5 mm; endocarp 

resembling a hedgehog, densely covered with long 

thin patent spines, apart from the closed inflated 

ventral chamber, c. 2 cm long, seed-chamber dorsi- 

ventrally very compressed. 

Distr. Malesia: Borneo (Sarawak, Sabah). 

Ecol. Forests, including riparian forests, up to 

900 m= Fl; fr Jan-—Dec: 

Uses. The fruit is stated to be edible and sour. 

Vern. Sabah: paruka-paruka; Sarawak: akar 

pelir-udok, Iban. 

Note. This species shows a number of strong re- 

semblances to Tinospora trilobata DIELs, especially 

when the leaves are deeply lobed and hispid. Both 

species have similar supra-axillary, very long thyr- 

soid inflorescences. 

2. Parabaena elmeri Drets, Pfl. R. Heft 46 (1910) 

147; in Elmer, Leafl. Philip. Bot. 4 (1911) 1164; 
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Merr. En Philip. 2 (1923) 147; YAMAmorTo, Trans. 

Nat. Hist. Soc. Taiwan 34 (1944) 308, incl. var. phi- 

lippinensis (MERR.) YAMAMOTO; PANCHO, Vasc. FI. 

Mt Makiling 1 (1983) 277; ForMAN, Kew Bull. 39 

(1984) 107, f. 1G. — P. philippinensis MERR. ex 

Deets, Pfl. R. Heft 46 (1910) 148; in Elmer, Leafl. 

Philip. Bot. 4 (1911) 1164; Merr. En. Philip. 2 

(1923) 147. — Fig. 5g. 

Stems moderately to lightly pubescent, glabres- 

cent. Leaves with pubescent petioles S—11 cm; lami- 

na broadly ovate or deltoid-ovate, base cordate or 

sagittate-cordate (or subtruncate), apex acuminate, 

10—16(—23) by 8—12(—23) cm, margin entire or re- 

motely dentate, both surfaces pubescent, usually 

more densely beneath. /nflorescences axillary, com- 

posed of a raceme or narrow panicle of cymes, slen- 

der, 7—15 cm long, usually densely pubescent. — 

Male flowers on pedicels 1—2 mm: sepals 2 mm long, 

glabrous, outer ones + elliptic, inner ones broadly 

elliptic; petals oblong, 0.75 mm long, flat; synan- 

drium 1 mm long, anthers with transverse slits. — Fe- 

male flowers: sepals subequal, 2 mm long; petals lan- 

ceolate, 0.75 mm long; staminodes oblong, 0.5 mm 

long; carpels ovoid-ellipsoidal, 1.25 mm long with 

recurved, lobed stigma. Drupes drying irregularly 

ridged, 8—10 mm long, on pubescent pedicels c. 2 

mm, glabrous; endocarp broadly elliptic in outline 

with conspicuous apical keel, dorsally bearing subad- 

pressed spinules and fimbriate or toothed diagonal 

ridges with the margin encircled by a skirt-like 

toothed ridge, the large ventral cavity bordered by a 

thin incurved toothed margin. 

Distr. Malesia: Philippines (Mindoro, Luzon). 

Ecol. Thickets and forests at low to medium alti- 

tudes. Fi. Febr., May—July, fr. Febr., July—Oct. 

Vern. Mindoro: bugbog-puro. 

3. Parabaena denudata Drets, Pfl. R. Heft 46 (1910) 

147; in Elmer, Leafl. Philip. Bot. 4 (1911) 1164; 

Merr. En. Philip. 2 (1923) 147; ForMAN, Kew Bull. 

39 (1984) 108, f. 1H. — Fig. 5h. 

Stems up to c. 1.3 cm g, sparsely pubescent when 

young. Leaves with petioles pubescent to subgla- 

brous, 4—10 cm; lamina ovate to narrowly ovate with 

base truncate to cordate, or sagittate, apex mostly 

long-acuminate, 8—15 by 3—9 cm, margin entire or 

repand-denticulate, upper surface subglabrous, 

lower surface lightly pubescent with prominent fine 

reticulation. Inflorescences axillary, a raceme or 

panicle of cymes, very slender with delicate ultimate 

branching, 9—20 cm long, shortly pubescent. — 

Male flowers on pedicels c. 1 mm: sepals greenish 

white, equal, elliptic to obovate, 2 mm long, gla- 

brous; petals broadly obovate-cuneate, 0.5 mm long; 

synandrium 1 mm long, anthers with transverse slits. 

— Female flowers not seen. Drupes drying spinulate- 

muricate with conspicuous apical keel, 7-8 mm 
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long, glabrous on puberulous pedicels c. 5 mm; 

endocarp 7 by 6 mm, rotund in outline (excluding 

apical keel), dorsally bearing a median double row of 

short spines which lead into a prominent apical keel, 

rest of dorsal surface bearing short spines with the 

surface between them rather rough, ventral cavity 

bordered by radial incurved spines surrounding a 

central aperture. 

Distr. Malesia: Philippines (Luzon, Samar, Ne- 

gros, Bohol, Mindanao, Basilan). 

Ecol. In Negros along rivers and in thickets in 

damp ravines at 700—750 m. Fi. Febr.—May, /r. 

Aug. 

4. Parabaena tuberculata Becc. Malesia 1 (1877) 

137, p.p. excl. fruct.; Diets, Pfl. R. Heft 46 (1910) 

148; p.p.; C.T. Wuite, J. Arn. Arb. 10 (1929) 208, 

212; FoRMAN, Kew Bull. 39 (1984) 108, f. 1J-—K. — 

Stephania cincinnans K. Scu.in K. Sch. & Hollr., Fl. 

Kaiser Wilh. Land (1889) 44. — P. myriantha K. 

Scu. in K. Sch. & Laut., Nachtr. Fl. Deut. Schutz- 

geb. Stidsee (1905) 264 (‘myriaditha’, sphalm.); 

De ts, Pfl. R. Heft 46 (1910) 149; RENDLE, J. Bot. 61 

Suppl. (1923) 4. — P. cincinnans (K. ScH.) DIELs, 

Pfl. R. Heft 46 (1910) 149. — P. psilophylla Diets, 

l.c. 148; KANEH. & Hatus. Bot. Mag. Tokyo 56 

(1942) 472. — Fig. 5j—k. 

Young stems pubescent, sometimes sparsely so. 

Leaves with pubescent (or subglabrous) petioles 

5—13 cm; lamina broadly cordiform to rotund, base 

cordate with rounded or sometimes obtusely angled 

basal lobes or truncate, apex abruptly acuminate, 

10—22 by 9-22 cm, margin entire or sometimes 

repand-denticulate, both surfaces pubescent (or sub- 

glabrous), fine reticulation prominent on lower sur- 

face. Inflorescences axillary, apparently paniculate, 

18—35 cm long with spreading to retrorse lateral 

branches, the lower ones up to 12 cm, patent-hispid- 

ulous to subglabrous. — Male flowers on pedicels 

1—2 mm: sepals white or yellow, 2.5 mm, externally 

sparsely pubescent to glabrous, the outer 3 + ellip- 

tic, the inner 3 broader and concave; petals + rhom- 

boid, 1 mm long, fleshy with lateral thickenings; syn- 

andrium c. 1 mm long, sometimes domed at apex, 

anthers with transverse slits. — Female flowers on 

pedicels 3—4 mm: sepals and petals similar to male; 

staminodes minute, peg-like c. 0.25 mm long but 

sometimes (as in lectotype) stamen-like, c. 0.75 mm 

long; carpels 1 mm long, stigma laciniate with 3—6 

reflexed lobes. Plants with all flowers hermaphrodite 

sometimes occurring, these with 6, free stamens c. 

0.75 mm long. Drupes white (or red) radiating from 

subglobose carpophore 1—1.5 mm @ terminating a 

glabrous pedicel 3—4 mm, drying strongly ridged, + 

broadly elliptic in outline and abruptly pointed at 

both ends, 9-11 mm long, glabrous; endocarp 

broadly elliptic in outline, with a prominent median 
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dorsal ridge (composed of a double row of closely set 

spines) produced at both ends into basal and apical 

keels, and two thin prominent lateral wings which are 

continuous or composed of separate spines, with fur- 

ther small spines present over dorsal surface, ventral 

surface with a ring of radially incurved spines bor- 

dering a ventral chamber and leaving a central oval 

aperture. 
Distr. Solomon Is.; in Malesia: New Guinea. 

Ecol. Secondary rain-forest, Pometia-Intsia for- 

est with much regrowth, river-side and cane-brakes 

in floodbed, up to 1000 m. Fi. fr. Jan.—Dec. 

Vern. W. New Guinea: kakoep, Biak; NE. New 

Guinea: simuganbang, Waskuk, jehmu, Wagu. 

Note. For a full discussion of this species see 

FoRMAN (1984). Some elements must be discarded 

from the original material; a lectotype was selected; 

it does not occur in the Aru Is. and in Timor; the bi- 

sexual flowers BECCARI mentioned are anomalous in 

his specimen. 

5. Parabaena echinocarpa Dre.s, Philip. J. Sc. 8 

(1913) Bot. 157; Merr. En. Philip. 2 (1923) 147; Ya- 

MAMOTO, Trans. Nat. Hist. Soc. Taiwan 34 (1944) 

307, incl. var. pubescens YAMAMOTO; FORMAN, Kew 

Bull. 39 (1984) 110, f. 1L. — Fig. 5 1. 

Stems glabrous. Leaves with glabrous (or subgla- 

brous) petioles 5—18 cm; lamina cordiform to broad- 

ly cordiform or broadly triangular-ovate, base deep- 

ly to shallowly cordate or truncate, apex acuminate, 

9—15(—25) by 7—13(—20) cm, margin entire, both 

surfaces glabrous (or sparsely hispidulous below). 

Inflorescence axillary, a panicle of cymes, slender, 

5—18 cm, glabrous. — Male flowers on pedicels 1—2 

mm: sepals subequal, elliptic to oblanceolate, 

2.25—3 mm long, glabrous, petals elliptic, 1 mm 

long; synandrium 1.5 mm long with apical conical 

appendage, anthers with transverse slits. — Female 

flowers not seen. Drupes whitish, drying irregularly 

rugose, 8-9 mm long, glabrous, on glabrous pedicels 

4—5 mm; endocarp broadly elliptic to subrotund in 

outline, dorsally densely covered with slender patent 

spines, apical keel moderately or little developed, 

ventral cavity covered by a thin wall with the central 

aperture bordered by a radially fimbriate incurved 

margin or by flattened incurved spines. 

Distr. Malesia: Philippines (Luzon, 

Leyte, Mindanao, Camiguin de Misamis). 

Ecol. Thickets and forests at altitudes up to c. 

500 m. Fl. April-June, Nov., fr. April, Nov.—Dec. 

Vern. Polillo I.: baya-bayatian, Dum. 

Polillo, 

10. TINOMISCIUM 

Miers [Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 44, nomen] ex Hook.f. & Tu. FI. 

Ind. (1855) 205; Miers, Ann. Mag. Nat. Hist. ser. 3, 13 (1864) 489; Contr. Bot. 

3 (1871) 44; Diets, Pfl. R. Heft 46 (1910) 115; FoRMAN, Kew Bull. 40 (1985) 542, 

f. 1. — Fig. 8. 

Woody climbers containing white latex in a laticiferous system which extends 

throughout the plant. Stems ferrugineous-pubescent when young. Leaves + 

ovate to elliptic, base 3—5-nerved, petioles usually long, bent and swollen at 

base and sometimes at apex, upper surface when dry revealing the laticiferous 

system as a fine, dense network of + parallel ridges. Inflorescences racemose 

arising from old, leafless stems, usually ferrugineous-tomentose. — Male 

flowers: sepals 9 in 3 whorls of 3, the outermost whorl much smaller than the 

inner ones; petals 6 with the lateral edges incurved; stamens 6, variable, some- 

times apiculate, the anthers sometimes immersed in the thickened connective, 

dehiscence longitudinal to transverse. — Female flowers: sepals and petals as in 

male; staminodes 6, very narrow; carpels 3, stigma lobed. Drupes 3, radiating 

from discoid carpophore, style-scar terminal; endocarp compressed, elliptic to 

subovate in outline; seed flat, endosperm present, cotyledons thin, flat, imbri- 

cate, radicle small. 

Distr. Assam, Burma, Nicobar Is., Thailand, Yunnan, Indochina; almost throughout Malesia, except the 

Lesser Sunda Is. Monotypic. 
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1. Tinomiscium petiolare Hook. /. & Tu. Fl. Ind. 

(1855) 205; Mia. Fl. Ind. Bat. 1, 2 (1858) 87; Miers, 

Contr. Bot. 3 (1871) 45, t. 94; Hook.f. & Tu. FI. Br. 

India 1 (1872) 97; Kinc, J. As. Soc. Beng. 58, ii 

(1889) 379; Rip. J. Str. Br. R. As. Soc. n. 33 (1900) 

42; GAGNEP, FI. Gén. I.—C. 1 (1908) 127, t. 14/1— 

10; Drets, Pfl. R. Heft 46 (1910) 33, f. 16A & B, 118; 

Riwi. J. Str. Br. R. As. Soc. n. 54 (1910) 14; MERR. 

En. Born. (1921) 248; Rit. Fl. Mal. Pen. 1 (1922) 

105, t. 9; NoRMAN, J. Bot. 62, Suppl. (1924) 5; Burk. 

& HeENpD. Gard. Bull. S. S. 3 (1925) 344; HEyYNE, 

Nutt. Pl. (1927) 618; Henp. Gard. Bull. S. S. 4 

(1928) 219; Burk. Dict. (1935) 2163; YAMaAmorTo, J. 

Soc. Trop. Agric. 16 (1944) 41; Back. & Baku. /f. FI. 

Java | (1963) 157; THOTHATHRI ef a/. Bull. Bot. Surv. 

India 15 (1976) 15; FoRMAN, Kew Bull. 40 (1985) 542, 

f. 1. — T. phytocrenoides Kurz ex TEUSM. & BINN. 

Nat. Tijd. N. I. 27 (1864) 36; ScHEFF. ibid. 32 (1873) 

394, t. 3; BoERL. Cat. Hort. Bog. 1 (1899) 37; DIELs, 

Pfl. R. Heft 46 (1910) 117, f. 42; Back. Schoolfl. 

(1911) 42; Koorp. Exk. Fl. Java 2 (1912) 233; Hey- 

NE, Nutt. Pl. (1927) 618; Burk. Dict. (1935) 2136; 

YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 40; 

STEENIS-KRUSEMAN, Bull. Org. Sc. Res. Indon. 18 

(1953) 35; Back. & Baku. f. Fl. Java 1 (1963) 157. 

— T. pyrrhobotryum Mig. Ann. Mus. Bot. Lugd.- 

Bat. 4 (1868) 81. — 7. javanicum Miers [Ann. Mag. 

Nat. Hist. ser. 3, 13 (1864) 490, nomen], Contr. Bot. 

3 (1871) 45. — T. elasticum Becc. Malesia 1 (1877) 

141; Drets, Pfl. R. Heft 46 (1910) 116; KANEH. & Ha- 

Tus. Bot. Mag. Tokyo 56 (1942) 474. — T. philippi- 

nense Diets, Pfl. R. Heft 46 (1910) 116; in Elmer, 

Leafl. Philip. Bot. 4 (1911) 1164; W.H. Brown, Mi- 

nor Prod. Philip. For. 3 (1921) 186; Merr. En. Phi- 

lip. 2 (1923) 146; Burk. Dict. (1935) 2163; Quis. 

Medic. Pl. Philip. (1951) 299; PANcHo, Vasc. Fl. Mt 

Makiling 1 (1983) 279, f. 83. — 7. molle Diets, Phi- 

lip. J. Sc. 8 (1913) Bot. 157; Merr. En. Philip. 2 

(1923) 146. — Fig. 8. 

Large woody climber to 30 m, exuding white latex 

when cut. Old stems coarsely striate, glabrous, up to 

c. 2.5 cm 9; young leafy stems conspicuously striate, 

ferrugineous-pubescent at first, later glabrescent. 

Leaves: petioles 6—21 cm, often rather slender, pu- 

berulous to glabrous, bent and slightly swollen at 

base and sometimes also at apex; lamina ovate to 

broadly ovate or elliptic, base truncate to cordate or 

obtuse, apex acuminate, 11—25(—29) by 4.5—20 cm, 

base 3—S-nerved with 2—3(—4) pairs of distal lateral 

nerves, nervation prominent on lower surface, upper 

surface (when dry) covered with a dense network of 

+ parallel hair-like ridges, glabrous, lower surface 

puberulous to glabrous, stiffly papyraceous. Inflo- 

rescences arising several together from protuber- 

ances on old stems, racemose, (S—)8—28(—35) cm, 

ferrugineous-tomentose, rarely glabrous. — Male 

flowers on puberulous pedicels 2.5—5 mm; 3 outer 
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sepals triangular-ovate to narrowly triangular, 1—2 

mm long, lightly puberulous to glabrous; 6 main in- 

ner sepals white to yellow, elliptic, 4-5 mm long, re- 

flexed at anthesis, glabrous or externally lightly pu- 

berulous (rarely tomentellous); petals broadly ellip- 

tic, 2.5—3.5 mm long, erect and contiguous at anthe- 

sis, concave with lateral edges incurved, glabrous; 

stamens with or without apiculus, 2—2.5 mm, an- 

thers either immersed in the thickened connective or 

rather prominent, dehiscence longitudinal to trans- 

verse. — Female flowers: sepals and petals as in 

male; staminodes linear-oblong, acute, 3 mm; car- 

pels curved-ellipsoidal, 2 mm long, stigma shortly 

multi-lobed. Drupes at first green with white spots, 

later white to yellow (or orange), containing white la- 

tex, radiating from discoid carpophore terminating 

pedicels 1—2 cm, drying + compressed-ellipsoidal, 

glabrous, base narrowed into a short stalk; endocarp 

compressed, narrowly to broadly elliptic or subovate 

in outline, 2—3.5 by 1—2 cm, base rounded to obtuse, 

apex obtuse to sharply acute, surface obscurely to 

strongly rugose or rugulose. 

Distr. India (incl. Nicobar Is.), Burma, Thai- 

land, Yunnan, Vietnam; in Malesia: Sumatra, Ma- 

laya, W. Java, Borneo (incl. Natuna Is.), Philippines 

(Luzon, Mindanao), New Guinea. 

Ecol. In forests up to 1400 m, but most collec- 

tions from below 500 m, on a variety of soils includ- 

ing limestone (Java). F/. fr. Jan.—Dec. The flowers 

are fragrant; POILANE 29891 (Vietnam) indicates that 

the odour is like that of methyl-salicylate (oil of win- 

tergreen). 

Uses. The milky exudate is used against dental 

caries (Vietnam), to alleviate sprue and fever (VAN 

STEENIS-KRUSEMAN, /.c.), and diluted it is used as an 

eyewash (Philippines; see BRown, /.c., under T. phi- 

lippinense). The fruits are used as fish-poison (Phi- 

lippines; BurKILL, /.c., under 7. philippinense), yet 

Wuitmore in his field-notes for Fr13381 stated that 

the seeds are edible and sweet. The plant (? fruits) is 

used as a rat-poison in S. Sumatra (BURKILL, /.c., un- 

der T. phytocrenoides), while the roots and stems are 

used medicinally in Java. 

Vern. Thailand: parai hortawng; Malaya: akar 

mumbulu, akar pelis kura, lumpaung; Java: (akar) 

ki konéng, S, kuniran, ojod konéng, ojod tjatjing, 

seriawan susun, susun, susun sapi, J; W. Borneo: 

kunyet utan, Natuna Is.; SW. Borneo: hujan panas, 

Karimata Arch.; Philippines: /agtang, maglabtang, 

Luzon, calumpangi, Mindanao. 

Note. In his monograph Drets (1910) recognized 

7 species although he commented that these were 

very close and that their number should perhaps be 

reduced. The characters used by Diets to distinguish 

the species were: shape and indumentum of leaves, 

and sizes of inflorescences, flower-pedicels and sep- 

als. With the abundant material of the genus now 
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Fig. 8. Tinomiscium petiolare Hoox. f. & TH.a. Habit, x 2/3, b. detail of lower leaf surface, x20, c. male 

inflorescences, x 2/3, d. male flower, front petals removed, x4, e—f. varying stamens, x15, g. female 

flower, all petals and front staminodes removed, x 4, A. drupes, ventral view, nat. size, 7. TS of drupe contain- 

ing compressed seed, x 1 1/2, j—/. varying endocarps, dorsal views, nat. size (a—b, h—j S 36494, c—d KosTER- 

MANS 19354, e—f UNEsco 238, g FRI 3381, & PNH 4850, / bE WILDE 16507). 
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available, it is clear that there is much variation in the 

characters and that they can no longer be used to 

draw taxonomic distinctions. The stamens and endo- 

carps have also proved to be very variable. The sta- 

mens can be conspicuously apiculate or the apiculus 

can be completely lacking; both conditions can occur 
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prominent, /.e. projecting from the connective, with 

vertical slits to being immersed in the connective with 

horizontal slits; intermediate examples also occur. 

The endocarps are very variable in shape and surface 

ornamentation and also vary in the degree of flatten- 

ing. 

in the same flower. The anthers vary from being 

11. FIBRAUREA 

Lour. Fl. Coch. (1790) 626; Miers, Ann. Mag. Nat. Hist. ser. 3, 13 (1864) 487; 

Contr. Bot. 3 (1871) 41; Diets, Pfl. R. Heft 46 (1910) 119; FoRMaN, Kew Bull. 

40 (1985) 546. — Fig. 9a—h. 

Woody climbers with yellow wood, entirely glabrous. Older stems with grey- 

ish buff bark, irregularly and coarsely striate; young stems smoothly and finely 

striate. Leaves + elliptic to ovate, base 3(—5)-nerved with the main basal later- 

als running alongside the midrib for several (—15) mm before curving outwards, 

with 2—4 pairs of distal lateral nerves. Inflorescences: lax panicles, often rami- 

florous. — Male flowers: 6 main sepals with 2—3 minute outer ones; petals 0; 

stamens 3 or 6, the filament thick with a prominent collar around the base of 

the anthers, dehiscence longitudinal to oblique. — Female flowers: sepals as in 

male; petals 0; staminodes 6, subulate; carpels 3, stigma cleft-like. Drupes ra- 

diating from a small knob-like carpophore, drying coarsely wrinkled; endocarp 

subellipsoidal with ventral narrow longitudinal groove; seed subellipsoidal, with 

narrow longitudinal groove, endosperm abundant around the embryo, cotyle- 

dons thin, foliaceous. 

Distr. Two species, one wide-spread in the Nicobar Is., Burma, Indochina, S. China, and Malesia: Suma- 

tra and Malaya to Celebes and the Philippines, the other one endemic in S. China and Indochina. 

Ecol. Both species have yellow wood but field-notes of F. tinctoria also mention the presence of a white 

latex or sticky sap. Although not mentioned in the field-notes for F. recisa, it may well occur in that species 

also. 

Note. There has been some confusion about the identity of LouREIRO’s type species, a matter discussed 

by ForMAN, /.c. 

KEY TO THE SPECIES 

1. Stamens 3. Wall of endocarp very thin, firmly crustaceous, less than 0.5 mm thick. S. China, Indochina 
F. recisa 

1. Stamens 6. Wall of endocarp much thicker, hard and rigid, c. 1 mm thick ............ 1. F. tinctoria 

1. Fibraurea tinctoria Lour. Fl. Coch. (1790) 626; 

Hook. f. & Tu. Fl. Ind. (1855) 204; Mia. Fl. Ind. 

Bat. 1, 2 (1858) 87; Ann. Mus. Bot. Lugd.-Bat. 4 

(1868) 81; Miers, Contr. Bot. 3 (1871) 41; Hook. f. 

Fl. Br. India 1 (1872) 98; ScHEFF. Obs. Phyt. 3 (1872) 

73, t. 4; Kurz, J. As. Soc. Beng. 43, 11 (1874) 60; For. 

Fl. Burma 1 (1877) 53; Becc. Malesia 1 (1877) 142; 

GaGneP. Fl. Gén. I.-C. 1 (1908) 135; Merr. Trans. 

Am. Phil. Soc. n.s. 24 (1935) 157; FoRMAN, Kew 

Bull. 40 (1985) 549. — Cocculus rimosus Bt. Bijdr. 

(1825) 24. — F. chloroleuca Miers [Ann. Mag. Nat. 

Hist. ser. 3, 13 (1864) 489, nomen], Contr. Bot. 3 

(1871) 42, t. 93; Kina, J. As. Soc. Beng. 58, ii (1889) 

380; Rit. Trans. Linn. Soc. Bot. II, 3 (1893) 274; 

Boer. Cat. Hort. Bog. 1 (1899) 37; Riwt. J. Str. Br. 

R. As. Soc. n. 33 (1900) 42; Diets, Pfl. R. Heft 46 
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Fig. 9. Fibraurea tinctoria Lour.a. Leaf, b. male inflorescence, both x 2/3, c. male flower, front sepals re- 

moved, d. stamen, side view, both x 10, e. female flower, front sepals and staminode removed, x6 (from 

spirit material), f. drupe, g. endocarp, both x 2/3, h. TS of endocarp showing section of seed, mainly endo- 

sperm, with 2 separated thin cotyledons, x 1 1/2. — Tiliacora triandra (CoLEBR.) Diets. i. Habit, male plant, 

x 2/3, j. male flower with valvate inner sepals, x 10, k. male flower with front inner sepal removed, x 15, 

|. drupes on branched carpophore, x2, m. endocarp, x3 (a, e FoRMAN 76, b—d FORMAN 77, f—h SAN 26487, 

i-k Curtis 447, /—m Co.uins 119). 
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(1910) 120; Back. Schoolfl. (1911) 42; Koorp. Exk. 

Fl. Java 2 (1912) 233; Merr. En. Born. (1921) 248; 

Row . Fl. Mal. Pen. 1 (1922) 105; Merr. En. Philip. 

2 (1923) 146; Burk. & HEND. Gard. Bull. S. S. 3 

(1925) 344; NorMan, J. Bot. 64, Suppl. (1926) 142; 

Drets & HACKENB. Bot. Jahrb. 60 (1926) 307; HEy- 

NE, Nutt. Pl. (1927) 619; Burk. Dict. (1935) 1000; 

YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 41; BAcK. 

& Baku. f. Fl. Java 1 (1963) 157. — F. fasciculata 

Miers, Contr. Bot. 3 (1871) 43. — F. laxa MIERsS, 

Contr. Bot. 3 (1871) 43; Diets, Pfl. R. Heft 46 (1910) 

120; Merr. En. Born. (1921) 249; Yamamoto, J. 

Soc. Trop. Agric. 16 (1944) 42. — Fig. 9a—h. 

Large woody climber up to c. 40 m. Stem up to 5 

cm @, containing white latex, young shoot-tips ten- 

drilliform. Leaves: petioles (2—)4—13 cm, often dry- 

ing blackish at least at the swollen base; lamina ellip- 

tic, elliptic-ovate to ovate or oblong-elliptic, base 

sometimes subpeltate, usually rounded, apex acumi- 

nate, often shortly so, (9—)11—21(—28) by (3.5—) 

5—14 cm, upper surface often drying greyish and 

smooth with reticulation obscure, thinly coriaceous. 

Inflorescences axillary or ramiflorous, c. 10—38 cm 

with lateral branches up to 12 cm. — Male flowers 

sweetly scented, on pedicels up to 5 mm or sessile; 

main sepals white or yellow, broadly elliptic, con- 

cave, 2.5—4 mm long; stamens 6, 2—2.5 mm long, fil- 

ament thickly columnar, incurved, anthers rather 

elongate and narrowly rounded at apex with lateral 

longitudinal slits. — Female flowers: sepals and pet- 

als as in male; staminodes subulate, 2 mm; carpels el- 

lipsoidal, 1.75 mm long, stigma cleft-like, small. Jn- 

fructescences often ramiflorous up to c. 55 cm. Dru- 

pes yellow to orange on pedicels 6—15 mm; endocarp 

2—2.5 cm long, wall c. 1 mm thick, hard and rigid. 

Distr. NE. India (Manipur, Nicobar Is.), Bur- 

ma, Thailand, Indochina; in Malesia: Malaya, Su- 
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matra (incl. Enggano I.), Java, Borneo, NE. Cele- 

bes, Philippines (Dinagat I., N. of Mindanao). 

Ecol. In Thailand recorded up to c. 100 m, local- 

ly common in dry evergreen forest, also in bamboo 

forest and scrub; in Vietnam at c. 1200 m on clayey 

soil in forest with undergrowth of tea bushes. In Ma- 

laya at low altitudes in primary forest, dense bamboo 

forest, lowland secondary and disturbed forest, 

along riverside and on rocky coast. In Sumatra at 

1000 m. In Sarawak locally abundant in peat swamp 

forest, also in primary lowland forest and in second- 

ary forest at 1000 m. In Brunei on yellow sandy loam 

in secondary forest and in mixed peat swamp forest. 

In Sabah up to 900 m in primary and secondary for- 

est on ultrabasic, sandstone and stony blackish soil, 

in logged forest and along river banks. Fi/. Jan.— 

Oct., fr. Jan.—Dec. 

Uses. The stems are used medicinally in Malaya, 

as a stomach medicine in Sarawak, also for dyeing 

and for cordage. HEYNE (1927) and Burkixt (1935) 

recorded various uses, against dysentery, diabetes 

and headache; alkaloids occur; the yellow dye is pos- 

sibly berberine, but see BIssET in FORMAN, /.c. 540. 

Vern. Peninsular Thailand: kamin krua, kumin 

kua, man miet; Malaya: sekunyit, Johore; Sumatra: 

akar kunyit, akar stupai, olor labai, Simalur 1.; Ban- 

ka: akar mangkédun, M; Java: areuj gember, areuj 

ki konéng, S, peron, J; Sarawak: akar badi, akar 

kunyit, akar penawar, \ban, war birar, Murut. 

Notes. Inhis key, Drets (/.c. 1910) distinguished 

F. laxa by its tricomposite male inflorescences up to 

50 cm compared with F. chloroleuca with bicompo- 

site male inflorescences up to 20 cm. This distinction 

is not valid when all the material now available is 

considered: indeed, the type of F. /axa, the only 

specimen of that species cited by Diets, has a single 

inflorescence no longer than c. 38 cm. 

12. ARCANGELISIA 

Becc. Malesia 1 (1877) 145; Diets, Pfl. R. Heft 46 (1910) 103; FoRMAN, Kew 

Bull. 32 (1978) 333; FerRGusOoN, /.c. 341; WILKINSON, /.c. 350. 

Lianes. Leaves palmately nerved at base with small papillose region on upper 

surface above insertion of petiole; hollow domatia with the aperture sometimes 

fringed with hairs present in the axils of the nerves and main veins, lamina other- 

wise glabrous. /nflorescences axillary or cauliflorous, paniculate with lateral 

branches spicate or subspicate. — Male flowers sessile or subsessile; sepals 

9—10, glabrous, the outermost 3—4 minute, larger inner sepals 3 + 3; petals 0; 

synandrium a sessile, globose cluster of 9—12 anthers. — Female flowers (DIELS, 

/.c.) with sepals + as in male; petals 0; staminodes present (? number); carpels 

3, stigma broad. Infructescence with club-shaped unbranched carpophores. 

Drupes transversely subovoid or subglobose with style-scar lateral, large; endo- 
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carp not sculptured but bearing a layer (continuous or broken) of radially ar- 

ranged fibres; condyle inconspicuous or absent; seed broadly ellipsoidal; endo- 

sperm deeply ruminate; cotyledons apparently divergent and much folded (ac- 

cording to BEccARI and MAINGAY). 

Distr. Two species in Hainan, S. Thailand, Indochina; in Malesia: Malaya to New Guinea. 

Palyn. Pollen of Arcangelisia was described by FERGUSON (Kew Bull. 32, 1978, 341). 

Notes. There are clearly two species: the wide-spread, small-fruited A. flava and the large-fruited New 

Guinea endemic A. tympanopoda, which can unfortunately only be identified in fruiting condition. Miss W1- 

KINSON (/.c.) found that there are stomatal-anatomical differences in the leaf; FERGUSON (/.c.) found no differ- 

ence in the pollen. 

There is no indication that A. tympanopoda occurs outside New Guinea. 

KEY, TOS THE SiPEC DES 

1. Fruits transversely subovoid, 2.2—3 cm long, 2.5—3.3 cm broad (long axis); endocarp covered with a dense 

mat Of radially:arranged fibresisaeaan-- 5. see - SAS ets eee Ree eco aA) ee 1. A. flava 

1. Fruits subglobose, 4.5—5.5 cm @; endocarp bearing an interrupted layer of radially arranged fibres, which 

form a dense dorsal ridge as well as thin lateral transverse plates ............... 

1. Arcangelisia flava (L.) MerRR. Int. Rumph. (1917) 

222; W.H. Brown, Minor Prod. Philip. For. 2 

(1921) 388; ibid. 3 (1921) 67, 185; Merr. En. Born. 

(1921) 248; En. Philip. 2 (1923) 145; HryNne, Nutt. 

Pl. (1927) 621; HottH. & Lam, Blumea 5 (1942) 180; 

YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 36; HEINE 

in Fedde, Rep. 54 (1951) 226; Back. & Baku. /f. FI. 

Java 1 (1963) 155; FORMAN, Kew Bull. 32 (1978) 334; 

Pancuo, Vasc. Fl. Mt Makiling 1 (1983) 281, f. 85. 

— Tuba flava RumpH. Herb. Amb. 5 (1747) 38, t. 24. 

— Menispermum flavum LINNE, Herb. Amb. (subm. 

Stickman) (1754) 18; Syst. ed. 10 (1759) 992. — Me- 

nispermum flavescens LAMK, Encycl. Meth. 4 (1797) 

98. — Cocculus flavescens (LAMK) DC. Syst. 1 (1817) 

520; Prod. 1 (1824) 97. — Anamirta flavescens 

(Lamk) Mia. FI. Ind. Bat. 1, 2 (1858) 79. — Anamir- 

ta lemniscata Miers [Ann. Mag. Nat. Hist. ser. 3, 14 

(1864) 51, nomen], Contr. Bot. 3 (1871) 54, t. 

97/1—6. — Anamirta luctuosa Miers, Contr. Bot. 3 

(1871) 55. — A. lemniscata (Miers) BeEcc. Malesia 1 

(1877) 147; Borer. Cat. Hort. Bog. 1 (1899) 38; 

Diets, Pfl. R. Heft 46 (1910) 106, f. 38; Back. 

Schoolfl. (1911) 40; Drets in Elmer, Leafl. Philip. 

Bot. 4 (1911) 1163; Nova Guinea 8 (1912) 869; 

Koorp. Exk. Fl. Java 2 (1912) 232. — A. inclyta 

Becc. Malesia 1 (1877) 147. — Anamirta loureiri 

PIERRE, For. Fl. Coch. (1885) t. 110; Kina, J. As. 

Soc. Beng. 58, ii (1889) 379. — Mirtana loureiri 

(PIERRE) PIERRE, Bull. Soc. Bot. Fr. 52 (1905) 490. 

— A. loureiri (PIERRE) Diets, Pfl. R. Heft 46 (1910) 

104; Ripx. Fl. Mal. Pen. 1 (1922) 107; Burk. & 

HEND. Gard. Bull. S. S. 3 (1925) 344. — Tinospora 

havilandii Drets, Pfl. R. Heft 46 (1910) 138, p.p., 

quoad folia. 

2. A. tympanopoda 

Plant glabrous apart from leaf-domatia. Stems 

with yellow wood and exuding yellow sap when cut, 

bearing prominent cup-like petiole-scars. Leaves: 

petioles (4—)7—15(—20) cm, swollen at both ends, 

geniculate at base; lamina usually ovate, elliptic- 

ovate or broadly ovate, base usually rounded, trun- 

cate or slightly cordate, apex abruptly acuminate, 

(10—)12—25 by (5.5—)8—19 cm, palmately S-nerved 

at the base and with 1—3 pairs of lateral nerves usual- 

ly arising from above halfway along the midrib, main 

nerves prominent, especially below, both surfaces 

usually drying matt with a rather obscure reticulum, 

coriaceous; hollow domatia present on lower surface 

in the axils of main nerves, with the aperture fre- 

quently puberulous. /nflorescences axillary or cauli- 

florous, paniculate, slender, 10—50 cm, lateral 

branches spicate or subspicate, 1-5 cm. — Male 

flowers sessile or subsessile subtended by an ovate 

bracteole c. 1 mm long which is strongly thickened at 

the base; 3—4 minute outer sepals less than | mm 

long, 3+3 larger inner sepals elliptic, ovate or nar- 

rowly obovate, 1.5—2.5 mm long; synandrium 0.5—1 

mm long. — Female flowers (DIELs) with 6 main sep- 

als narrowly oblong with the apex becoming re- 

flexed, 2.5—4 mm long; staminodes minute, scale- 

like; carpels 3, 1.5 mm long, stigma broad, sessile, 

papillose. Infructescences cauliflorous, usually 

branched, (5—)7—30(—45) cm, with thickened axis 

and branches, 3—6 mm g, the fruits plus carpophores 

borne on the lateral branches; 1—3 borne together on 

a club-shaped, unbranched carpophore swollen at 

the apex, up to 4 cm. Drupes yellow, slightly laterally 

compressed, transversely subovoid, 2.2—3 by 

2.5—3.3 cm (long axis), 2—2.5 cm thick, drying finely 



1986] MENISPERMACEAE (Forman) 211 

rugulose, glabrous; endocarp woody, surface cov- 

ered with a dense mat of radially arranged fibres. 

Distr. Hainan, Indochina, S. Peninsular Thai- 

land; in Malesia: N. & Central Sumatra, Malaya (in- 

cl. Langkawi), Central Java, throughout Borneo and 

Philippines, Central & N. Celebes, N. Moluccas (Ta- 

laud Is., Halmahera), New Guinea. 

Ecol. Forests at altitudes up to 1000 m, some- 

times near river banks. On limestone hill, low alti- 

tudes in N. Celebes. 

Vern. Thailand: hap; Sabah: takop. 

Notes. Alkaloids found in this species are ber- 

berine, columbamine, jatrorrhizine and palmatine, 

according to THORNBER (Phytochem. 9, 1970, 160). 

Jewers et al. (/.c. 663) reported the same alkaloids, 

but not columbamine, from extracts of stems and 

roots. 

Details of the primary xylem elements were given 

by ZAmoRA (Philip. Agric. 50, 1966, 439, f. 

899-912). 

The fruits are eaten and dispersed by orang-utans, 

gibbons and macaques in E. Borneo (information 

from Dr. M. LEIGHTON, Harvard Univ.). 

2. Arcangelisia tympanopoda (Laut. & K. ScH.) 

Diets, Pfl. R. Heft 46 (1910) 106, f. 39; Forman, 

Kew Bull. 32 (1978) 337. — Macrococculus tympa- 

flowers 

nopodus Laut. & K. Scu. Fl. Deut. Schutzgeb. Siid- 

see (1900) 314. 

Incompletely known. Leaves apparently indistin- 

guishable from those of A. flava, except for stomata 

(see notes under the genus). — Male inflorescences 

and flowers apparently as in A. flava. — Female 

unknown. Infructescence  cauliflorous, 

23—60 cm, either slender, 2—3 cm @, unbranched, 

terminating in a carpophore, or branched with main 

axis to 5 mm @; carpophore thick, claviform, to 4 cm 

long, 2 cm @ at apex. Drupes yellow, subglobose, 

slightly laterally compressed with a faint longitudinal 

dorsal ridge running all round, 4.5—5.5 cma, surface 

drying finely granular, glabrous; endocarp woody, 

surface bearing an interrupted layer of radially ar- 

ranged fibres, these forming a dense dorsal ridge as 

well as thin lateral, transverse plates. 

Distr. Malesia: New Guinea. 

Ecol. Secondary forest on clay soil, well drained 

alluvial soil, from forest edge overhanging water, up 

to 350 m. 

Note. The difference between the two forms of 

infructescence is remarkable. Since they both bear 

similar large-sized fruits, it must be concluded that 

they both belong to this species. The position on the 

plant, e.g. whether on older or younger stems, may 

determine the form of the infructescence. 

13. ANAMIRTA 

CoLesr. Trans. Linn. Soc. 13 (1821) 52; BENTH. in B. & H., Gen. Pl. 1 (1862) 

35; Miers, Ann. Mag. Nat. Hist. ser. 3, 14 (1864) 49, t. 97; Contr. Bot. 3 (1871) 

49; Hook. f. Fl. Br. India 1 (1872) 98; Diets, Pfl. R. Heft 46 (1910) 108, f. 10, 

40; FoRMAN, Kew Bull. 32 (1978) 329. — Fig. 10h—j, 11. 

Large lianes, almost entirely glabrous. Leaves palmately nerved at the base, 

hairy domatia present in the axils of the nerves and main veins. /nflorescences 

usually cauliflorous (male sometimes axillary), paniculate. — Male flowers 

pedicellate: usually 2 minute outer sepals with 3 + 3 concave, imbricate larger in- 

ner sepals, becoming reflexed; petals 0; synandrium consisting of a shortly 

stalked globular cluster of c. 30—35 transversely dehiscing anthers. — Female 

flowers: sepals as in male; petals 0; staminodes 6, minute; carpels 3(—4) arising 

laterally from a central conical gynophore which greatly lengthens in fruit, stig- 

ma recurved. Drupes subreniform-globose, style-scar sublateral, borne on short 

terminal divergent branches of a thickened columnar carpophore continuous 

with peduncle (i.e. flower-pedicel); pericarp very thin; endocarp woody with re- 

ticulate surface, bearing 2 small sublateral perforations on the ventral (concave) 

side, with a deeply intrusive bilobed condyle around which the subhemispherical 

seed lies, each lobe of the condyle being hollow and leading to one of the exter- 

nal perforations; endosperm copious; embryo with divaricate, thin, foliaceous 

cotyledons much larger than the radicle. 
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Fig. 10. Coscinium fenestratum (GAERTN.) CoLEBR. a. Habit, male plant, x 2/3, b. male flower, x 8, c. inner 

sepal, inner view, X10, d. stamens, xX 20, e. infructescence, x 2/3, f. LS of drupe, x 2/3. — C. blumeanum 

Miers ex Hook. f. & Tu. g. Female flower, front sepals removed, x6. — Anamirta cocculus (L.) WIGHT & 

Arn. /A. Part of infructescence with branched carpophore, nat. size, 7. LS of drupe, x 1 1/2,/. half of drupe 

without seed showing one lobe of bilobed hollow condyle, x 1 1/2 (a@ VAN BaLGooy 2426, b—d DE WILDE 

12588, e—f KOSTERMANS 13932, g MatnGay 118/2, h—j ForBEs 3391). 
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Distr. Ceylon and India to Indochina; throughout Malesia. Monotypic. 

Palyn. Pollen of Anamirta (cocculus) was described by FERGUSON (Kew Bull. 32, 1978, 340). 

1. Anamirta cocculus (L.) Wicut & Arn. Prod. | 

(1834) 446; Arn. Ann. Sci. Nat. ii, 2 (1834) 65, t. 3; 

in Hook. f. & Th., Fl. Ind. (1855) 185; Mia. Fl. Ind. 

Bat. 1, 2 (1858) 78; Ann. Mus. Bot. Lugd.-Bat. 4 

(1868) 80; Hook.f. Fl. Br. India 1 (1872) 98; SCHEFF. 

Nat. Tijd. N. I. 32 (1873) 395; Becc. Malesia 1 (1877) 

143; Hemsv. Rep. Chall. Bot. 1 (1885) 118; ENGL. 

Bot. Jahrb. 7 (1886) 455; K. Sco. & HoLtr. FI. Kai- 

ser Wilh. Land (1889) 44; K. Scu. Notizbl. Berl.- 

Dahl. 2 (1898) 116; BorRL. Cat. Hort. Bog. 1 (1899) 

37; Drets, Pfl. R. Heft 46 (1910) 108, f. 10, 40; BAck. 

Schoolfl. (1911) 41; Diets in Elmer, Leafl. Philip. 

Bot. 4 (1911) 1165; Koorp. Exk. Fl. Java 2 (1912) 

232; Mere. Int. Rumph. (1917) 221; Sp. Blanc. 

(1918) 145; W.H. Brown, Minor Prod. Philip. For. 

1 (1920) 375; ibid. 3 (1921) 79, 185; MerR. En. Phi- 

lip. 2 (1923) 145; Hryng, Nutt. Pl. (1927) 620; Ka- 

NEH. & Hatus. Bot. Mag. Tokyo 56 (1942) 471; Ya- 

MAmMoTO, J. Soc. Trop. Agric. 16 (1944) 37; Back. & 

Baku. f. Fl. Java 1 (1963) 156; FoRMAN, Kew Bull. 

32 (1978) 329; PancHo, Vasc. Fl. Mt Makiling 1 

(1983) 281. — Natsiatum RHEEDE, Hort. Mal. 7 

(1688) t. 1. — Tuba baccifera RumpH. Herb. Amb. 

5 (1747) 35, t. 22. — Menispermum cocculus LINNE, 

Sp. Pl. (1753) 340; Gaertn. Fruct. 1 (1788) 219, t. 

70; Roxs. Fl. Ind. ed. Carey 3 (1832) 807; BLANCO, 

Fl. Filip. ed. 1 (1837) 809. — Menispermum lacuno- 

sum LAMK, Encycl. Méth. 4 (1797) 98. — Cocculus 

populifolius Dc. Syst. 1 (1817) 519; Prod. 1 (1824) 

97; Decne, Nouv. Ann. Mus. Paris 3 (1834) 423; 

SPAN. Linnaea 15 (1841) 163. — A. jucunda MIERs, 

Contr. Bot. (1871) 55. — Fig. 10h—j, 11. 

For complete synonymy, see FORMAN (1978). 

Young stems and petioles usually drying pale grey- 

ish straw-coloured, striate, glabrous. Leaves with 

glabrous petioles 6—18(—26) cm, swollen at both 

ends, geniculate at the base; lamina ovate to broadly 

ovate, base cordate to truncate (or broadly obtuse), 

apex usually acuminate, 16—28 by 10—24 cm, pal- 

mately 3—5(—7)-nerved at base and with 4—5S pairs of 

lateral nerves running + parallel with the main, i.e. 

distal, pair of basal nerves, the lateral nerves linked 

together with scalariform veins; lower surface with 

reticulum clearly visible and slightly raised, drying 

pale straw-coloured against a pale grey-brown back- 

ground, midrib and nerves very prominent; upper 

surface drying slightly darker, subnitidous, midrib 

prominent; glabrous on both surfaces apart from 

pockets of hairs in the axils of the nerves and main 

veins, thinly coriaceous. Inflorescences 16—40 cm 

with lateral branches 2—5 cm, glabrous, bracteoles c. 

0.5 mm long. — Male flowers with glabrous pedicels 

becoming up to 2—3 mm; sepals white, yellow or pale 

green, outer sepals 2, scarcely 1 mm long, inner sep- 

als 6, broadly elliptic, 2.5—3 by 2 mm, glabrous, 

apart from often minutely papillose margin; synan- 

drium 1.5—2 mm long. — Female flowers: pedicels 

and sepals as in male; staminodes 6, minute, scarcely 

0.25 mm; carpels 3(—4), curved-ellipsoidal, 1.5—2 

mm; stigma thick, recurved. Jnfructescences wholly 

glabrous, lateral branches up to 15 cm; carpophore 

(3—)6—16 mm, continuous with pedicel 8—20 mm. 

Drupes white, 9-11 mm long, glabrous; endocarp 

subreniform-globose, surface  reticulate-rugulose 

with a weak dorsal groove; cotyledons + narrowly 

elliptic 5-7 mm long, 2 mm broad. 

Distr. Ceylon, India, Thailand, Indochina; in 

Malesia: N. Sumatra (once), E. Java (twice), Lesser 

Sunda Is. (Sumba, Flores, Alor, Timor, Wetar, Da- 

mar, Babar), Moluccas (Tenimber, Kei, Ceram, Sula 

Is., Halmahera), Philippines (Luzon, Mindoro, Ba- 

silan, Mindanao), New Guinea (incl. Aru Is.). 

Ecol. Lowland, in a variety of conditions, on 

banks of rivers and streams, coastal forest, savan- 

nahs, on basalt, limestone and sandy soil, both in 

rain-forest conditions and in seasonal climates, but 

judging from the scanty occurrence in Java and Su- 

matra and absence in Malaya and Borneo, with a dis- 

tinct preference for seasonal conditions, it accounts 

for the high frequency in the Lesser Sunda Is. 

Uses. The stem produces bast-fibres. The fruits 

are used as a fish-poison and are also used to kill lice 

in the hair. They are a source of picrotoxin, which 

has proved to be a mixed crystallizate of picrotoxi- 

nin, which is a violent convulsant poison, and picro- 

tin, which is very much less toxic. Picrotoxin has 

been used in the treatment of schizophrenia and is an 

effective antidote for barbiturate and morphine pois- 

oning. A review of the chemical constituents and 

pharmacological properties is given by QUISUMBING 

(Medic. PI. Philip. 1951, 290, 1030) and in Wealth of 

India, Raw Materials 1 (1948) 75. 

According to FLUCKIGER & HANBuRY (Pharmaco- 

graphia ed. 2, 1879, 31—33) the fruits have been 

known in Europe at least since the 16th century when 

they were being imported via Alexandria and other 

centres in the Middle East. They are well figured in 

GERARDE’S Herbal of 1597. In the 1633 edition, p. 

1548 he stated that they were ‘well known in shoppes 

by the name of Cocculus Indicus, some call them 

Cocci Orientales . . . They are used with good suc- 

cess to kill lice in children’s heads. . . . In England 

we use the fruit called Cocculus Indi in pouder mixed 

with flower, hony, and crummes of bread to catch 

fish with, it being a numming, soporiferous, or sleep- 

ing medicine, causeth the fish to turn up their bellies, 

as being senceless for a time.’ In 1635 the fruits were 

subject in England to an import duty of 2s. per 
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11. Anamirta cocculus (L.) WicHT & ARN. in flower (male). Central Thailand, Saraburi (Photogr. H. Fig. 

BANZIGER). 
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pound. Hooxer/. & THOMSON (1855) reported of the 

fruits that ‘in England they are extensively used in the 

adulteration of beer.’ 

Vern. Sumatra: waran pisang, Alas; Lesser Sun- 

da Is.: kKruppe, Sumba; Philippines: array, Minda- 

nao, /agtang, ligtang, Luzon. 

Notes. The anomalous stem-structure was de- 
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scribed by SANTos (Philip. J. Sc. 44, 1931, 385—407). 

Details of the primary xylem elements were given by 

ZAMORA (Philip. Agric. 50, 1966, 437—440, f. 

961—973). 

According to Brown (1920, /.c.) the flowers are 

fragrant; the field notes on some Philippine speci- 

mens describe the odour as unpleasant. 

14. COSCINIUM 

Gorepr. Trans. Linn. Soc. 13.(1821) 51; Hook.f. & Tu. Fl. Ind.-1 (1855) 177; 

BENTH. in B. & H. Gen. PI. 1 (1862) 35; Miers, Contr. Bot. 3 (1871) 19; Hook. 

f. Fl. Br. India 1 (1872) 98; DreExs, Pfl. R. Heft 46 (1910) 110; FoRMAN, Kew 

Bull. 32 (1978) 324. — Fig. 10a—g. 

Large lianes. Leaves often peltate, palmately nerved, lamina tomentellous, 

often whitish below. /nflorescence supra-axillary or ramiflorous, composed of 

a raceme of peduncled + globose heads of flowers. — Male flowers: sepals 9, 

imbricate in 3 whorls, externally sericeous; petals 0; stamens 6, the outer 3 free 

with 1-locular introrse anthers, the inner 3 with connate filaments and with 

2-locular latrorse anthers. — Female flowers: sepals as in male; petals 0; stami- 

nodes 6; carpels 3; densely pilose, style filiform recurved. /nfructescence with 

globose carpophore. Drupes (only known in C. fenestratum) subglobose, to- 

mentellous, style-scar sublateral, endocarp covered with anastomosing fibrous 

ridges, condyle deeply intrusive, thickly clavate and containing 2 ducts, each 

linking the seed-cavity with a pore on the basal surface of the endocarp; seed 

subglobose, hollow, enveloping the condyle, endosperm surrounding the divari- 

cate, folded and divided cotyledons. 

Distr. Two species: Ceylon, India, Thailand, Indochina; in W. Malesia: Malaya, Sumatra, W. Java, 

Borneo. 

Palyn. Pollen of Coscinium was described by FERGUSON (Kew Bull. 32, 1978, 342). 

KEY TO THE SPECIES 

1. Lamina + broadly ovate, less than 1 1/2 times as long as broad, peltate or not; upper surface drying fairly 

smooth. Male flowers in several-flowered heads c. 7 mM@ ..........-.-.--+-+-+-- 1. C. fenestratum 

1. Lamina elongate, more than 1 1/2 times as long as broad, peltate with petiole inserted 1.5 to 5 cm from 

margin; upper surface often drying rugose with main nerves markedly impressed. Male flowers in many- 

Hlomeredsheadste #13 aim oro sae ee, Se Tee ees. . sete oe ee eee 2. C. blumeanum 

1. Coscinium fenestratum (GAERTN.) COoLEBR. 42; Diets, Pfl. R. Heft 46 (1910) 113, f. 41H—N; 

Trans. Linn. Soc. 13 (1821) 65; Hoox. Bot. Mag. 

(1852) t. 4658; Hook. f. & Tu. Fl. Ind. (1855) 178; 

Mig. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 80; Miers, 

Contr. Bot. 3 (1871) 22, t. 88; Hook.f. & Tu. Fl. Br. 

India 1 (1872) 99; Scuerr. Nat. Tijd. N. I. 32 (1873) 

395, t. 5; Becc. Malesia 1 (1877) 144; Kina, J. As. 

Soc. Beng. 58, ii (1889) 381; Boeri. Cat. Hort. Bog. 

1 (1899) 38; Ri. J. Str. Br. R. As. Soc. n. 33 (1900) 

Back. Schoolfl. (1911) 41; Merr. En. Born. (1921) 

248; Philip. J. Sc. 29 (1926) 367; YamamoTo, J. Soc. 

Trop. Agric. 16 (1944) 38, incl. var. macrophyllum 

YAMAMOTO ef var. ovalifolium YAMAMOTO, l.c. 39; 

Back. & Baku. f. Fl. Java 1 (1963) 156; FORMAN, 

Kew Bull. 32 (1978) 325. — Menispermum fenestra- 

tum GAERTN. Fruct. 1 (1788) 219, t. 45, f. 5. — C. 

wallichianum Miers [Ann. Mag. Nat. Hist. ser. 2, 7 
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(1851) 37, nomen], Contr. Bot. 3 (1871) 23; DIELs, 

Pfl. R. Heft 46 (1910) 112; Rip. Fl. Mal. Pen. 1 

(1922) 106; Burk. Dict. (1935) 669. — C. blumea- 

num (non Miers ex Hook. f. & TH.) Mia. FI. Ind. 

Bat. 1, 2 (1858) 77, p.p.; Hook.f. & Tu. FI. Br. India 

1 (1872) 99, p.p.; SCHEFF. Nat. Tijd. N. I. 32 (1873) 

396, t. 6; BEcc. Malesia 1 (1877) 144; Kina, J. As. 

Soc. Beng. 58, ii (1889) 381, p.p.; BoERL. Cat. Hort. 

Bog. 1 (1899) 38, incl. var. epeltatum BOERL.; RIDL. 

Fl. Mal. Pen. 1 (1922) 106, p.p.; HEYNE, Nutt. PI. 

(1927) 621; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 38. — C. maingayi PrERRE, Fl. Coch. (1885) 

sub t. 112 (‘mangayi’, sphalm.). — C. miosepalum 

Diets, Pfl. R. Heft 46 (1910) 113; Back. Schoolfl. 

(1911) 41; Koorp. Exk. Fl. Java (1912) 232; Back. 

& Baku. f. Fl. Java 1 (1963) 156. — C. peltatum 

Merr. Un. Cal. Publ. Bot. 51 (1929) 59. — Fig. 

10a-f. 

Large liane with yellow wood and sap. Branchlets 

terete, obscurely ridged or smooth, brownish tomen- 

tose at first, later glabrescent, becoming whitish, 

bearing prominent disciform petiole-scars. Leaves: 

petioles at first brownish tomentose, 3—16 cm, often 

conspicuously swollen at both ends, geniculate at 

base, inserted up to 0.8(—2.7) cm from basal margin 

of lamina; lamina usually broadly ovate or ovate, 

rarely subpanduriform with basal, lateral lobes, base 

broadly rounded, truncate or shallowly cordate, 

rarely broadly obtuse, apex acuminate, 11—33 by 

8—23 cm; upper surface glabrescent, usually drying 

smooth, midrib and other main nerves sunken, lower 

surface often whitish tomentellous with fine reticula- 

tion visible, palmately 5—7-nerved at base and also 

usually two pairs of distal lateral nerves, thinly coria- 

ceous. Inflorescences: flowers in several-flowered 

globose heads 6—7 mm @ on peduncles 10—30 mm, 

arranged in a raceme S5S—11 cm, supra-axillary or 

from older, leafless stems; inflorescences arising 

singly or a few together, axis and branches slender, 

brown tomentose or tomentellous, bracts subulate, 

4—5 mm long. — Male flowers sessile or with pedi- 

cels up to 1 mm; sepals densely sericeous-pilose exter- 

nally, glabrous within, broadly elliptic to obovate, 

the inner 3—6 spreading, yellow, 1.5—2 mm long; 

outermost sepals smaller, 1—1.5 mm long, inserted 

lower; stamens 6, 1 mm long. — Female flowers: sep- 

als as in male flowers; staminodes 6, claviform, 1 mm 

long; carpels 3, curved-ellipsoidal, 2 mm long, dense- 

ly pilose; style filiform, recurved. Infructescence 

with carpophore globose, tomentellous, 7—8 mm @, 

bearing 1—3 drupes. Drupes subglobose, tomentel- 

lous, brown to orange or yellowish, 2.8—3 cm 9; peri- 

carp drying woody, c. 1 mm thick; endocarp bony, 

2.2—2.5 cm @; wall 3 mm thick covered with anasto- 

mosing fibrous ridges; condyle deeply intrusive, 

thickly clavate. Seed whitish, subglobose, enveloping 

the condyle; endosperm present and within this are 

immersed the divaricate, much folded and divided 

cotyledons. 

Distr. Ceylon, S. India, Cambodia, Vietnam; in 

Malesia: Malaya, Sumatra (incl. Banka), W. Java, 

Borneo. 

Ecol. Primary lowland forest; soils include gra- 

nitic sand (Banka) and sandstone (Sabah). 

Uses. The wood produces a yellow dye (used to- 

gether with Curcuma in Cambodia). A decoction of 

the stem and leaves is used medicinally. It has been 

known in Europe as False calumba, being a substi- 

tute for Calumba (Jateorhiza). The plant has alleged 

antiseptic properties and is used in Malaya to dress 

wounds and ulcers. The species is used as an ingre- 

dient for arrow poisons in Malaya (Bisset & Woops, 

Lloydia 29, 1966, 194). According to the notes on S 

32149 and 33332 from Sarawak, the effects of intoxi- 

cation can be avoided if the roots are chewed and the 

juices swallowed before drinking. 

GRESHOFF (Meded. Lands PI. Tuin 25, 1898, 22) 

recorded that the leaves contain picrotoxin-like bitter 

substances. Like most previous authors, GRESHOFF 

wrongly applied the name C. b/umeanum to the pres- 

ent species. Alkaloids found by JEwerset al. (Phyto- 

chem. 9, 1970, 663) were: palmatine, berberine and 

jatrorrhizine. The record of the same three alkaloids 

by THORNBER (Phytochem. 9, 1970, 163) under C. 

blumeanum probably refers to this species. Further 

alkaloids were reported by Stwon ef al. (Planta Me- 

dica 38, 1980, 24). 

Vern. Malaya: akar kuning, (kunyit-kunyit) ba- 

bi, kopak, kupak, tol; Banka: akar kunyit; Java: 

akar kuning; Borneo: abang asuh, Sabah, binap ko- 

kop, upak-upak, E. Borneo, perawan, dipang, Sara- 

wak. 

Note. The fruits are eaten and dispersed by 

Orang-utans, gibbons and macaques in E. Borneo 

(information from Dr. M. LeIGHTon, Harvard 

Univ.). 

2. Coscinium blumeanum Mrers [Ann. Mag. Nat. 

Hist. ser. 2, 7 (1851) 37, nomen] ex Hook. f. & TH. 

Fl. Ind. (1855) 179; Mig. Fl. Ind. Bat. 1, 2 (1858) 77, 

p.p.; Miers, Contr. Bot. 3 (1871) 23; Hook.f. & TH. 

Fl. Br. India 1 (1872) 99, p.p.; Kine, J. As. Soc. 

Beng. 58, ii (1889) 381, p.p.; Diets, Pfl. R. Heft 46 

(1910) 113, f. 41A—G; Rip. FI. Mal. Pen. 1 (1922) 

106, p.p.; FORMAN, Kew Bull. 32 (1978) 328. — Fig. 

10g. 

Large liane. Branchlets terete, obscurely ridged or 

smooth, pale fawn to brownish at first, later glabres- 

cent and whitish, bearing prominent disciform 

petiole-scars. Leaves: petioles whitish tomentose, 

6—20 cm, conspicuously swollen at both ends, insert- 

ed 1.5—5 cm from basal margin of lamina; lamina 

oblong, lanceolate-oblong or narrowly ovate, occa- 

sionally subpanduriform, base broadly rounded or 
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truncate, apex acuminate, 15S—35 by 6—20 cm, above 

glabrous, often drying + bullate, beneath whitish to- 

mentellous with fine reticulation visible, palmately 

7—11-nerved at base with 2—3 pairs of distal lateral 

nerves, thinly coriaceous. /nflorescences: flowers in 

globose (or slightly elongate) densely and ~-flowered 

heads 10-13 mm @ on peduncles 10—25 mm ar- 

ranged in araceme 12—14 mm, supra-axillary or aris- 

ing from older leafless stems, axis and branches of in- 

florescence stout and brown tomentose, bracts in- 

conspicuous, scale-like, 1—2 mm long. — Male flow- 

ers with pedicels !.5—2 mm; sepals densely sericeous- 

pilose externally, glabrous within, inner 3—6 spread- 

ing at anthesis, broadly elliptic to spathulate- 

obovate, 2.5—3 mm long, the outermost 3 elliptic, 

1.5—2 mm long, inserted lower; stamens 6, 1 mm 

long. — Female flowers: 6 larger inner sepals oblong 

to oblanceolate, 4—4.5 mm long, staminodes 6, car- 

pels 3 as in C. fenestratum. Drupes unknown. 

Distr. Peninsular Thailand; in Malesia: Malaya 

(Penang and Pangkor I.). 

Ecol. In Peninsular Thailand recorded from 

evergreen forest at c. 300 m, and on Terutao I. at 15 

m. 

Notes. This distinctive species has a restricted 

distribution. The name C. blumeanum has often 

been wrongly applied to specimens of the more wide- 

ly distributed C. fenestratum, thus resulting in a 

long-standing confusion between the two species. 

There is no indication in the available field-notes 

that the wood is yellow as in C. fenestratum. 

Mature fruits have apparently never been collect- 

ed. It would be most interesting to know how they 

compared with those of the other species. 

15. PACHYGONE 

Miers, Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 37; Hook.f. & Tu. Fl. Ind. 1 (1855) 

202; Miers, Contr. Bot. 3 (1871) 328; Diets, Pfl. R. Heft 46 (1910) 241, f. 80; 

FORMAN, Kew Bull. 12 (1958) 457; ibid. 22 (1968) 374. — Tristichocalyx F. v. 

M. Fragm. 4 (1863) 27. — Fig. 12g—i. 

Woody climbers. Leaves + ovate, base 3- to 5-nerved. /nflorescences axil- 

lary, pseudo-racemose. — Male flowers: sepals 6(— 12), inner ones larger, imbri- 

cate; petals 6, auriculate towards base; stamens 6. — Female flowers: sepals and 

petals similar to male, staminodes 6, carpels 3, glabrous, style reflexed, stigma 

entire. Drupe curved with style-scar near base, subcompressed-obovoid; endo- 

carp rather smooth, with a dorsal median groove and on each lateral face a small 

central sublunate perforation leading to the central hollow condyle. Seed 

strongly curved; endosperm absent; cotyledons large, thick. 

Distr. China, SE. Asia, Malesia, Australia and Polynesia. In Malesia 1 sp.; 11 more have been described 

from surrounding regions, but this number will probably have to be reduced. 

1. Pachygone ovata (Porr.) Hook. f. & Tu. Fl. Ind. 

1 (1855) 203; Mia. Fl. Ind. Bat. 1, 2 (1858) 86; Mgrs, 

Ann. Mag. Nat. Hist. ser. 3, 19 (1867) 321; Mia. 

Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 87, incl. var. ro- 

tundifolia Mig. et var. dasyphylla Miq.; MIsERs, 

Contr. Bot. 3 (1871) 331, t. 135; Hook. f. & Tu. FI. 

Br. India 1 (1872) 105; Becc. Malesia 1 (1887) 158; 

BoerL. Cat. Hort. Bog. 1 (1899) 43; K. Sco. & Laut. 

Fl. Deut. Schutzgeb. Stidsee (1901) 315; VALETON, 

Bull. Dép. Agr. Ind. Néerl. 10 (1907) 12; Drets, Pfl. 

R. Heft 46 (1910) 243, f. 80; FoRMAN, Kew Bull. 12 

(1958) 457; ibid. 22 (1968) 374, with a full synonymy. 

— Cissampelos ovata Por. Encycl. Meth. Bot. 5 

(1804) 10; De. Syst. 1 (1817) 537; Prod. 1 (1824) 102. 

— Cocculus brachystachyus De. Syst. 1 (1817) 528; 

Prod. 1 (1824) 99; Decne, Ann. Nouv. Mus. Paris 3 

(1834) 424; Span. Linnaea 15 (1841) 163. — Coccu- 

lus leptostachyus De. Syst. 1 (1817) 528; Prod. 1 

(1824) 99; Decne, Ann. Nouv. Mus. Paris 3 (1834) 

424: Span. Linnaea 15 (1841) 163. — P. pubescens 

BenTH. FI. Austr. 1 (1863) 58; Diets, Nova Guinea 

8 (1910) 283; Pfl. R. Heft 46 (1910) 245; WINKLER, 

Bot. Jahrb. 49 (1913) 369; Merr. En. Born. (1921) 

250; YaAMAmoTO, J. Soc. Trop. Agric. 16 (1944) 103. 

— P. brachystachyua (Dc.) Miers, Ann. Mag. Nat. 

Hist. ser. 3, 19 (1867) 321; Contr. Bot. 3 (1871) 334. 

— P. leptostachya (Dc.) Miers, Ann. Mag. Nat. 

Hist. ser. 3, 19 (1867) 321; Contr. Bot. 3 (1871) 335; 

Drts, Pfl. R. Heft 46 (1910) 244. — P. hebephylla 

Miers [Ann. Mag. Nat. Hist. ser. 3, 19 (1867) 321, 

nomen], Contr. Bot. 3 (1871) 333; Drets, Pfl. R. 

Heft 46 (1910) 245; Back. Schoolfl. (1911) 45; 
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Koorp. Exk. Fl. Java 2 (1912) 235; YAmMamorTo, J. 

Soc. Trop. Agric. 16 (1944) 103; Back. & Baku. /f. 

Fl. Java 1 (1963) 159. — Limacia nativitatis RL. J. 

Str. Br. R. As. Soc. n. 45 (1906) 170. — P. zeylanica 

Sant. & WaGH, Bull. Bot. Surv. India 5 (1963) 107, 

nom. illeg., cf. FORMAN, Kew Bull. 22 (1968) 374. — 

Fig. 12g—-i. 

For complete synonymy, see FORMAN (1958, 1968). 

Woody climber up to 15 m or more high. Branch- 

lets puberulous to pubescent with yellowish hairs, la- 

ter glabrescent. Leaves: petioles 2.5—4 cm, yellowish 

pubescent to glabrous; lamina ovate to ovate-lanceo- 

late or broadly ovate, (5—)7—11 by 3—7.5(—12) cm, 

apex obtuse to acutely acuminate, mucronate, base 

truncate, rounded or very obtuse (rarely subcordate), 

3—S5-nerved; lateral nerves 1—2 pairs; both surfaces 

softly pubescent to glabrous; papyraceous. /nflores- 

cences axillary, solitary or 2—3 arising together, 

pseudo-racemose with flowers often in small clusters 

of about 3—5 along main axis, 4—17 cm long, yellow- 

ish tomentose to pubescent. — Male flowers yellow 

on pedicels 1—3(—7) mm; sepals 6(—12), outer 3(—6) 

bracteoliform, + elliptic, 1—2 mm long, puberulous 

outside, inner 3(—6) elliptic to rotund, 1.5—2.5 by 

1.25—1.5 mm, glabrous or sparsely hairy outside; 

petals 6, + oblong, with basal auricles clasping op- 

posite stamen, 1—1.5 mm long, glabrous; stamens 6, 

filaments slender, 1.25—1.5 mm. — Female flowers: 

sepals and petals similar to male, carpels 3, + ovoid, 

0.75 mm long, style flattened, staminodes 6, minute. 

Drupes on pedicels c. 3—5 mm long, subcompressed, 

+ obovoid, 7—8 by 6 mm, 5 mm thick, glabrous, 

rather smooth. 

Distr. Ceylon, India, through Malesia to NE. 

Australia; in Malesia: N. Borneo, Java (incl. Christ- 

mas I.), Lesser Sunda Is. (Timor), S. Celebes, Mo- 

luccas (Sula Is.: Mangoli), New Guinea. 

Ecol. On seashores and in lowland forests, up to 

100 m, also in seasonal regions. 

Vern. Java: geureung ikan; N. Borneo: luod, Ba- 

jau dial. 

Notes. Dre.s maintained as distinct 4 of the spe- 

cies listed above, viz. P. ovata, P. pubescens, P. 

leptostachya and P. hebephylla. 

It appears that there is, in fact, only one species of 

Pachygone in Malesia with a variable leaf shape, be- 

coming broader eastwards, and with considerable 

variation in the degree of hairiness on the leaves. The 

inflorescence, floral and fruit characters are rather 

constant. 

16. HYPSERPA 

Miers [Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 40, nomen], ibid. ser. 3, 14 (1864) 

363; Contr. Bot. 3 (1871) 100; Drezs, Pfl. R. Heft 46 (1910) 205; FORMAN, Kew 

Bull. 12 (1958) 451. — Selwynia F. v. M. Fragm. 4 (1864) 153. — Fig. 12a—f. 

Scandent shrubs or woody climbers. Stems with young growing tips some- 

times tendrilliform. Leaves + ovate to elliptic, base 3—7-nerved with the side 

nerves sometimes supra-basal. /nflorescence axillary or supra-axillary, cymose 

or thyrsoid. — Male flowers: sepals 7—12, spirally arranged, glabrous or sub- 

glabrous, outer ones minute and bracteoliform, inner ones larger, imbricate; 

petals 5—9, fleshy; stamens 9—40, free or connate. — Female flowers: sepals 

and petals similar to male; staminodes 0—several; carpels 2—3, stigma entire, re- 

flexed. Drupes curved, subcompressed-obovoid to -globose with style-scar near 

base; endocarp laterally convex with 2 lateral cavities each with an external aper- 

ture, dorsally rugose to rugulose. Seed horseshoe-shaped, narrow, embedded in 

endosperm. 

Distr. From China and tropical SE. Asia (incl. Ceylon) to Australia and Polynesia; throughout Malesia. 

In all 6 spp. 

KEY TO THE SPECIES 

Haaiuhtorescencesyelabrouss Fase ersaS eIc. Se oa sie enya ete hee ree 1. H. laurina 

1. Inflorescences hairy. 
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2. Leaf-base mostly 3-nerved. Inflorescences 0.5—1.5(—2.5) cm broad. Stamens 9—10(—14), free for most of 

BROT CEES EL ees ons Sic id aie slalecelen Petes toler 2. H. nitida 

2. Leaf-base mostly 5—7-nerved. Inflorescences 1.5—5 cm broad. Stamens about 20—40, connate 

1. Hypserpa laurina (F. v. M.) Diets, Pfl. R. Heft 46 

(1910) 209, f. 72; ForMAN, Kew Bull. 12 (1958) 452. 

— Selwynia laurina F. v. M. Fragm. 4 (1864) 153. — 

H. selwynii F. v. M. Fragm. 9 (1875) 82. — Limacia 

selwynii (F. v. M.) BatLey, Queensl. FI. 1 (1899) 30. 

— H. parvifolia KANEH. & Hatus. Bot. Mag. Tokyo 

56 (1942) 471. 

Woody climbers, entirely glabrous (bracts and 

axillary buds sometimes puberulous). Leaves: peti- 

oles 1—1.5(—3) cm; lamina elliptic to oblong-elliptic, 

7-12 by 3—4.5 cm, apex obtuse, often minutely 

emarginate, base broadly cuneate to rounded, + 

5-nerved; lateral nerves 2—3 pairs; stiffly papyra- 

ceous. — Male inflorescences thyrsoid, very lax, 

4—15(—20) by 1—4(—9) cm. — Male flowers green or 

white on pedicels 1—S5 mm long; sepals 7—9, outer 

2-3 about 1 mm long, inner, S—6 + rotund, 1.5—2 

mm g; petals (rarely S—)7—9, + obtriangular 0.75—1 

mm long; stamens 11—15, free (but with occasional 

connate pairs). — Female inflorescences and flowers 

unknown. [/nfructescence 6—8 cm long, teste DIELs.] 

Drupes red on pedicels about 5 mm, broadly obovate 

in outline, 12 by 9 mm, 8 mm thick. Endocarp dor- 

sally obscurely rugose, laterally convex and smooth. 

Distr. Queensland and E. Malesia (SW. Papua). 

Ecol. Rain-forest and /mperata fields. 

2. Hypserpa nitida Miers in Hook., Kew J. Bot. 3 

(1851) 258; Contr. Bot. 3 (1871) 102; Drets, Pfl. R. 

Heft 46 (1910) 210; ForMAN, Kew Bull. 12 (1958) 

453; ibid. 22 (1968) 361. — [Cocculus cuspidatus 

WALL. Cat. n. 4960 (1831/32), nomen.] — Limacia 

cuspidata Hook. f. & Tu. Fl. Ind. 1 (1855) 189; Fl. 

Br. India 1 (1872) 100; ScHEFF. Nat. Tijd. N. I. 32 

(1873) 397, t. 8. — Limacia microphylla Mia. F1. 

Ind. Bat., Suppl. 1 (1861) 386. — H. cuspidata 

(Hook. f. & TH.) Miers, Ann. Mag. Nat. Hist. ser. 

3, 14 (1864) 365; Contr. Bot. 3 (1871) 102, t. 108; 

Becc. Malesia | (1877) 149; BorERL. Cat. Hort. Bog. 

(1899) 39, incl. var. microphylla (MiQ.) BOERL.; 

Drets, Pfl. R. Heft 46 (1910) 207; in Elmer, Leafl. 

Philip. Bot. 4 (1911) 1165; Merr. En. Born. (1921) 

249; Rip. Fl. Mal. Pen. 1 (1922) 111; Merr. En. 

Philip. 2 (1923) 147; Burk. Dict. (1935) 1219; YAMa- 

MOTO, J. Soc. Trop. Agric. 16 (1944) 97. — Limacia 

borneensis Miq. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 

83. — H. heteromera Miers [Ann. Mag. Nat. Hist. 

ser. 3, 14 (1864) 365, nomen], Contr. Bot. 3 (1871) 

104; Drets, Pfl. R. Heft 46 (1910) 210; Merr. En. 

Born. (1921) 249; Yamamoto, J. Soc. Trop. Agric. 

16 (1944) 98. — H. praevaricata Miers [Ann. Mag. 

Nat. Hist. ser. 3, 14 (1864) 365, nomen], Contr. Bot. 

3. H. polyandra 

3 (1871) 103. — H. propensa Miers [I.c. 365, no- 

men], l.c. 105; BEcc. Malesia 1 (1877) 149. — [H. tri- 

flora (non (Dc.) Miers) Miers, Ann. Mag. Nat. 

Hist. ser. 3, 14 (1864) 365; Contr. Bot. 3 (1871) 106, 

p.p. non quoad Cocculus triflorus Dc.; KinG, J. As. 

Soc. Beng. 58, ii (1889) 384; Ript. J. Str. Br. R. As. 

Soc. n. 33 (1900) 42.] — H. borneensis (Miq.) BEcc. 

Malesia 1 (1877) 149. — H. jagorii Diets, Pfl. R. 

Heft 46 (1910) 211; in Elmer, Leafl. Philip. Bot. 4 

(1911) 1165; Merr. En. Philip. 2 (1923) 148. — Phy- 

tocrene loheri MERR. Philip. J. Sc. 7 (1912) Bot. 293; 

En. Philip. 2 (1923) 492, p.p., leaves only. — H. nan- 

dinifolia YAMAMOTO, Trans. Nat. Hist. Soc. Taiwan 

34 (1944) 310, f. 5. — Fig. 12a-f. 

Scandent shrub. Branchlets sparsely to densely pu- 

bescent with yellowish hairs when young, later gla- 

brescent. Leaves: petioles 0.8—2 cm, sparsely to 

densely pubescent; lamina very variable in shape, 

lanceolate, lanceolate-elliptic, broadly elliptic or 

ovate (rarely narrowly oblong-elliptic), 4—12 by 

1.5—7 cm, apex obtusely (rarely acutely) acuminate 

or obtuse, usually mucronulate, base obtuse to 

rounded or truncate (rarely acute), usually 3-nerved 

with the side nerves supra-basal; main lateral nerves 

c. 2 pairs, often indistinct; both surfaces usually gla- 

brous, sometimes pubescent (especially in Celebes 

and the Philippines); papyraceous to subcoriaceous. 

Inflorescences cymose to paniculate, 1—4(—12) by 

0.5—1.5(—2.5) cm, yellowish pubescent. — Male 

flowers yellow on pubescent pedicels 1—2 mm; sepals 

7—11, outer ones minute and bracteoliform, subtri- 

angular, scarcely 1 mm long, puberulous outside, in- 

ner 4—5 + ovate-rotund, 2.5 by 1—1.75 mm, gla- 

brous; petals 5, obovate, c. 1 mm long; stamens 9—10 

(—14), connate at the base only, free above, 1—1.75 

mm long. — Female flowers: sepals and petals as in 

male; carpels 2, + ellipsoid, scarcely 1 mm long; stig- 

ma plate-like. Drupes yellow to red on pedicels, 1—4 

mm, subglobose, (5—)6—8 mm g. Endocarp rugu- 

lose, sometimes perforate. 

Distr. Ceylon, India, Assam, Lower Burma, 

Thailand, Indochina; in Malesia: S. Sumatra (incl. 

Banka and Riouw), Malaya (incl. Langkawi, Penang 

and Singapore), Borneo, Philippines (throughout) 

and Celebes. 

Ecol. Forest, from sea-level to 2000 m. 

Vern. Banka: akar sentjaw; Malaya: akar min- 

jak; N. Borneo: akar suganda; Philippines: /a/apau, 

mamana, Sub. 

Note. The size, shape and degree of hairiness of 

the leaves of this species vary considerably. In gener- 

al the leaves tend to be more hairy in Celebes and 
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Fig. 12. Hypserpa nitida Miers. a. Habit, male plant, x 2/3, b. male flower, x 8, c. female flower, front sep- 

als and petal removed, x 8, d. drupe, e. endocarp, f. CS of endocarp showing the central 2-chambered condyle 

and the seed (white) cut through twice, all x 3. — Pachygone ovata (Porr.) Hook.f. & TH. g. Drupe, A. endo- 

carp, i. LS of endocarp showing the seed curved around the hollow condyle, all x 3. — Limacia scandens 

Lour.j. Habit, male plant, x 2/3, k. leaf, x 2/3, /. bud, x8, m. male flower, x8, n. petal, x 15, o. stamen, 

x 15, p. drupe, g. endocarp, lateral and median views, r. LS of endocarp, all nat. size (a SAN A492, b SAN 

32243, c CLEMENS 40880, d—f SAN 22153, g—i BRANDERHORST 136, j, /-o RipLEy 10182, k SF F732, p—r 

CHEW WEE LEK 246). 



1986] 

Philippines, while further west they are usually gla- 

brous. The inflorescences are usually short (1—4 cm) 

but they can become very long (up to 12 cm) in Phi- 

lippine specimens and in those from Celebes. There 

are all kinds of intermediates between the small, gla- 

brous leaved form with short inflorescences and the 

larger, glabrous or hairy leaved form with long inflo- 

rescences. It has therefore not been possible to main- 

tain more than one species, nor has it been possible 

to recognise distinct infraspecific taxa. 

3. Hypserpa polyandra Becc. Malesia | (1877) 148; 

Ware. Bot. Jahrb. 13 (1891) 315; K. Sco. & Laut. 

Fl. Deut. Schutzgeb. Siidsee (1901) 315; Diets, Pfl. 

R. Heft 46 (1910) 213; Waite, J. Arn. Arb. 10 (1929) 

212; FoRMAN, Kew Bull. 12 (1958) 455; ibid. 22 

(1968) 360. — H. selebica Becc. Malesia 1 (1877) 

148; Diets, Pfl. R. Heft 46 (1910) 212. — Limacia 

monilifera Burx. in Hook., Ic. Pl. (1899) 2585. — 

H. monilifera (BuRK.) Diets, Pfl. R. Heft 46 (1910) 

209. — H. raapii DrE1s, |.c. 212; Yamamoto, J. Soc. 

Trop. Agric. 16 (1944) 98. — H. latifolia Mia. ex 

Diets, Pfl. R. Heft 46 (1910) 213. 

Scandent shrub or woody climber up to c. 40 m. 

Branchlets minutely yellowish puberulous to glabres- 

cent or tomentose. Leaves: petioles 2—4.5(—6) cm, 

puberulous or tomentose; lamina ovate to ovate-el- 

liptic, 6—17 by 4—11 cm, apex shortly and often ab- 

ruptly acuminate, or obtuse, sometimes mucronu- 

late, base obtuse to rounded and sometimes abruptly 

cuneate, 5—7-nerved; lateral nerves 1—3 pairs; both 

surfaces sparsely puberulous to glabrous or tomen- 

tose; stiffly papyraceous to coriaceous. Jnflores- 

cences pseudo-paniculate, 2.5—11 by 1.5—5 cm, + 

triangular in outline, yellowish puberulous or tomen- 

tose. — Male flowers yellow, subsessile or with pedi- 

cels up to 1 mm; sepals 7—12, outer 2—5 + triangular 

to rotund, 0.5—1 mm long, puberulous outside, inner 

(4—)5—7 + rotund, 2—3 mm g, margin sometimes 

minutely ciliolate; petals (S—)7—8, very variable in 

MENISPERMACEAE (Forman) 221 

shape, 0.75—1 mm long, margin often undulate; sta- 

mens c. 20—40, connate, 1.5—2 mm long. — Female 

flowers: sepals and petals similar to male; carpels 3, 

+ ellipsoid, 0.75 mm long. Drupes white or red on 

pedicels up to 2 mm long or subsessile, subrotund to 

obovate in outline, 7-8 mm long and broad, 4—6 

mm thick. Endocarp rugulose, perforate. 

Distr. Australia (Queensland), New Hebrides, 

Solomons, Carolines; in Malesia: New Guinea (incl. 

Aru Is.), Moluccas (Ternate), SE. Celebes, Lesser 

Sunda Is. (Flores, Timor), W. Sumatra (Batu Is.). 

Ecol. Mangrove swamps and lowland mixed 

rain-forest, up to 1200 m. Fr. July, Nov., f/. March, 

May, July, Nov. 

Uses. Bark after being pounded and powdered is 

applied to the head as a treatment for headaches in 

Bougainville I. 

Notes. Hypserpa raapii was distinguished by 

Diets from H. polyandra by the number of inner sep- 

als being 4 in the former and 6 in the latter. H. raapii 

is still only represented by the solitary, male type spe- 

cimen (RAAP 607) which does indeed usually have 4 

inner sepals, but 5 also occur. Since (4—)5—7 inner 

sepals are found in H. polyandra, and RaAap 607 

agrees in all other respects with that species it is not 

possible to maintain H. raapii as a distinct species. 

This results in a rather curious distribution for H. 

polyandra, since RAAP 607 was collected in the Batu 

Is. west off Sumatra while H. polyandra is only 

known otherwise in S. and E. Malesia. 

var. tomentosa FORMAN, Kew Bull. 22 (1968) 360. 

Differs from the type variety in having tomentose 

branches, leaves (mainly beneath) and inflorescen- 

ces, these being in the type variety glabrescent or mi- 

nutely puberulous. 

Distr. East New Guinea (Morobe Distr.). 

Ecol. Regrowths and near rivers and lakes, 

70—1200 m. 

Vern. Brewa, Herzog Ra., Buang dial. 

17. LIMACIA 

Lour. Fl. Cochinch. (1790) 620; Hook. f. & Tu. Fl. Ind. 1 (1855) 187, p.p.; 

Miers, Contr. Bot. 3 (1871) 108; Diets, Pfl. R. Heft 46 (1910) 213; Forman, 

Kew Bull. 12 (1958) 447. — Fig. 12j—r, 13. 

Woody climbers. Stems with young growing tips sometimes tendrilliform. 

Leaves with base 3- or S5-nerved. Inflorescences axillary or supra-axillary, cy- 

mose or pseudo-paniculate. — Male flowers: sepals 6 (or 9), in whorls of 3, to- 

mentose, inner whorl valvate and larger than outer whorl(s); petals 6, concave; 

stamens 6, free; rudimentary carpels 3 or 0. — Female flowers: sepals and petals 

similar to male; staminodes 6 or 0; carpels 3, tomentose, style reflexed, stigma 

entire. Drupes with style-scar near base, subcompressed-obovoid, abruptly nar- 
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FORMAN). 

rowed at base into a short stipe; endocarp laterally convex containing 2 large lat- 

eral cavities each with a large external aperture and separated internally by a sep- 

tum with a small central hole, dorsally bearing a raised longitudinal band, sur- 

face smooth or slightly rugose. Seed horseshoe-shaped, narrow, embedded in 

endosperm. 

Distr. Tropical SE. Asia (Lower Burma, Thailand, Indochina); in Malesia: Sumatra, Malaya, Borneo 

(W., Sarawak, Sabah), Java, Lesser Sunda Is. (Sumba, Timor), SE. Celebes (Buton I.), Philippines (Minda- 

nao); 3 spp. 

Note. Hooker f. & THOMSON considered Hypserpa as a synonym of Limacia, but nearly all subsequent 

authors have retained the two genera as distinct. Limacia differs from Hypserpa in having the sepals in distinct 

whorls of three, those of the inner whorl being valvate. In Hypserpa the sepals are all imbricate, irregular in 

number and not arranged in whorls. 
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KEY TO THE SPECIES 

1. Leaf-base S-nerved, petals tomentose ............ 

1. Leaf-base 3-nerved, petals glabrous. 

1. L. blumei 

2. Young stems velvety tomentellous. Inflorescence a lax pseudo-panicle, male up to 16 cm long. Drupes 

[4S 20imnMlong eeahs Ae ee eee Foe read ace ea one oe ee 2. L. oblonga 

2. Young stems tomentose. Inflorescence a peduncled congested cyme, less than 3 cm long. Drupes 20—25 

TON Pe a as Ae So SO oe pn ee eee 

1. Limacia blumei (BoERL.) Diets, Pfl. R. Heft 46 

(1910) 215; Back. Schoolfl. (1911) 43; MerrR. Philip. 

J. Sc. 7 (1912) Bot. 266; En. Philip. 2 (1923) 148; Ya- 

MAMOTO, J. Soc. Trop. Agric. 16 (1944) 99; ForMAN, 

Kew Bull. 12 (1958) 448; ibid. 22 (1968) 362. — Coc- 

culus blumei BoERL. Cat. Hort. Bog. 1 (1899) 40. — 

Fig. 13. 

Woody climber up to 15 m or more high. Branch- 

lets densely puberulous at first, later glabrescent. 

Leaves: petioles 2—5 cm, puberulous; lamina ovate 

to elliptic-ovate, 10—26 by 5—16 cm, apex acute with 

long mucronate acumen, base cunate to rounded, 

5-nerved; lateral nerves 2—3 pairs, sparsely to moder- 

ately puberulous and very finely reticulate on both 

surfaces; papyraceous. Jnflorescences cymose, few 

flowered, 0.75—1.5 cm long, puberulous. — Male 

flowers cream on pedicels 1—2 mm; sepals 6 or 9, to- 

mentose, outer 3 or 6 minute up to 0.75 mm long, in- 

ner 3 elliptic, 2 by 1.25 mm; petals 6, tomentose, 

broadly elliptic, 1 mm long; stamens 6, sublinear, 

glabrous, 1.5 mm; rudimentary carpels 3. — Female 

flowers (from RAMos & EDANO 49144): sepals and 

petals larger than in male; carpels 3, obliquely subel- 

lipsoid, 2 mm long, style elongate, grooved, stami- 

nodes 6, linear, 1 mm. Drupes unknown. 

Distr. Thailand (Lower) and Malesia: Borneo 

(Sabah), Java, Lesser Sunda Is. (Sumba, Timor), 

SE. Celebes (Buton I.), Philippines (Mindanao: Da- 

vaO). 

Ecol. Thickets and forests at low altitude. 

Note. This rare species was described in 1899 

from plants cultivated in the Botanic Gardens at Bo- 

gor, all said to have come from Java. One of these 

plants, n. XVI.D.7, was still alive and strongly grow- 

ing in 1956, when in May I collected male flowering 

material from it. No other collections are known 

from Java. The records from Thailand, Borneo, 

Sumba and Celebes are based on single sterile collec- 

tions. 

2. Limacia oblonga Hook. f. & Tu. Fl. Ind. 1 (1855) 

189; Mia. Fl. Ind. Bat. 1, 2 (1858) 80; Miers, Contr. 

Bot. 3 (1871) 109; Hook. f. & Tu. FI. Br. India 1 

(1872) 100; Kina, J. As. Soc. Beng. 58, ii (1889) 382; 

Drets, Pfl. R. Heft 46 (1910) 214; Rm . Fl. Mal. 

Pen. 1 (1922) 109; Burk. & HEND. Gard. Bull. S.S. 

3 (1925) 344; HEND. ibid. 4 (1928) 220; Burk. Dict. 

2 (1935) 1343; FoRMAN, Kew Bull. 12 (1958) 448. — 

Pea in yt Ae ae eee fn eee Be 3. L. scandens 

L. distincta Miers, Contr. Bot. 3 (1871) 111, t. 109. 

— L. inornata Miers, /.c. — L. velutina Hook. f. & 

Tu. var. glabrescens KiNG, J. As. Soc. Beng. 58, ii 

(1889) 383. 

Woody climber up to about 10 m. Branchlets, peti- 

oles and inflorescences covered with a very short, 

velvety, + yellow-brown indumentum. Leaves: peti- 

oles 1.5—4 cm; lamina elliptic, oblong-elliptic, 

broadly elliptic or elliptic-obovate, 9-25 by 3—10 

cm, apex usually acutely acuminate, mucronulate, 

base acute to rounded, 3-nerved; lateral nerves 4 

pairs, prominent on lower surface; both surfaces gla- 

brous apart from puberulous midrib; papyraceous. 

— Male inflorescences pseudo-paniculate, often 

about 3 arising together, S—16 cm long, with very 

slender branches. — Male flowers greenish yellow, 

subsessile: sepals 9, + ovate, tomentose, outer 3 

minute, 0.5 mm long, middle 3, 0.75 mm long, inner 

3, 1.5 mm long and broad; petals 6, obovate, 0.75 

mm long, glabrous; stamens 6, claviform, 0.75 mm. 

— Female inflorescences similar to male but shorter, 

1—4 cm long, branches thickening when in fruit. — 

Female flowers: sepals and petals + as in male; car- 

pels 3, obliquely ellipsoidal, 1 mm long, stigma auri- 

culate; staminodes linear. Drupes yellow, obliquely 

obovate in outline, 14—20 by 12—16 mm, puberulous 

to glabrescent. 

Distr. Lower Thailand; in Malesia: W. Malaya 

(from Penang and Perak to Singapore), Sumatra (E. 

Coast), Borneo (Sarawak). 

Ecol. Primary and secondary forests up to about 

350 m, on deep brown sandy loam in Sarawak. Fi. 

Sept., Nov., fr. June, Aug., Oct. 

Uses. Root extract applied to sore eyes; possibly 

contains berberine (BURKILL, 1935). Fruits edible, 

sweet (VAN BaALGooy 2155, Malaya). 

Vern. Malaya: akar china, akar kuning, akar 

kunyit-kunyit. 

3. Limacia scandens Lour. Fl. Cochinch. (1790) 620; 

Hook. f. & Tu. FI. Ind. (1855) 189; Miers, Contr. 

Bot. 3 (1871) 109; Drets, Pfl. R. Heft 46 (1910) 214; 

Merr. Trans. Am. Phil. Soc. n.s. 24 (1935) 157; 

ForMAN, Kew Bull. 12 (1958) 449. — Cocculus lima- 

cia De. Syst. 1 (1817) 526. — Menispermum limacia 

(Dc.) SPRENG. Syst. 2 (1825) 155. — [Cocculus velu- 

tinus WALL. Cat. n. 4970 (1831/32), nomen.|] — L. 

velutina Hook. f. & Tu. Fl. Ind. 1 (1855) 189; Mia. 
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Fl. Ind. Bat. 1, 2 (1858) 80; Mrers, Contr. Bot. 3 

(1871) 110; Hook. f. & Tu. FI. Br. India 1 (1872) 100; 

Becc. Malesia 1 (1877) 151; Kurz, For. Fl. Burma 1 

(1877) 55; Riot. J. Str. Br. R. As. Soc. n. 33 (1900) 

42; Gacnep. Fl. Gén. I.-C. 1 (1908) 144; Diets, Pfl. 

R. Heft 46 (1910) 215; in Elmer, Leafl. Philip. Bot. 

4 (1911) 1165; Koorp. Exk. Fl. Java 2 (1912) 234; 

Rw. Fl. Mal. Pen. 1 (1922) 109; Merr. En. Philip. 

2 (1923) 148; Norman, J. Bot. 62 (1928) Suppl. 5; 

HEND. Gard. Bull. S. S. 4 (1928) 220; YAMAmoTO, J. 

Soc. Trop. Agric. 16 (1944) 98; HeNb. Mal. Nat. J. 

6 (1951) 417, t. 378. — L. cerasifera Becc. Malesia 

1 (877) 150-5 Driers, Pf: Re Heft 46) (910) 215; 

Merr. En. Born. (1921) 249 (‘cerasifolia’); YAMA- 

moto, J. Soc. Trop. Agric. 16 (1944) 98. — Fig. 

12j-r. 

Woody climber. Young branchlets, petioles and 

inflorescences yellowish to golden-brown (or rusty) 

tomentose, branchlets later glabrescent, young 

shoots sometimes tendrilliform. Leaves: petioles 1—3 

cm; lamina ovate-elliptic, elliptic or obovate-elliptic, 

7-17 by 3—8 cm, apex usually broad and abruptly 

cuspidate, or obtusely apiculate (occasionally long 

acuminate), base cuneate to rounded, 3-nerved; lat- 

eral nerves 4—6 pairs; both surfaces at first yellowish 

to golden-brown pubescent or tomentose, especially 

on lower surface along the nerves, later glabrescent; 

stiffly papyraceous. /nflorescences up to 2.5 cm, 

composed of about 2—6 densely flowered cymes, 4—5 

mm across with peduncles (3—)10—20 mm. — Male 

flowers green to white, subsessile; sepals 9, ovate, to- 

mentose, outer 3 1 by 0.75 mm, middle 3 1.25 by 1 

mm, inner 3 2.5—3.25 by 1.75—2.5 mm, thick; petals 

6, obovate, unguiculate, | by 0.75—1 mm, glabrous; 

stamens 6, claviform, 1 mm, filaments usually 

sparsely pilose adaxially. — Female flowers: sepals 

and petals + as in male, petals clasping linear stami- 

nodes; carpels 3, + obliquely ellipsoidal, 1.5 by 1.25 

mm, stigma auriculate. Drupes obliquely obovate in 

outline, 20—25 by 16—20 mm, pubescent to glabres- 

cent. 

Distr. SE. continental Asia (Lower Burma, 

Lower Thailand, Annam, S. Indochina); in Malesia: 

Central & S. SUMATRA (INCL. LINGGA), W. MALAYA 

(PENANG TO SINGAPORE), W. BORNEO (SW. SARA- 

WAK, BRUNEI), ?JAVA, PHILIPPINES (DIELS, /.c.). 

Ecol. Secondary growths and open habitats, at 

low altitude; common in Singapore and parts of Ma- 

laya; in Sumatra also in primary swamp forest. 

Note. For discussion concerning the identity of 

LOUREIRO’S type see FORMAN (1958). 

18. SARCOPETALUM 

F. v. M. PI. Vict. 1 (1860) 26, t. suppl. 3; Diets, Pfl. R. Heft 46 (1910) 252, f. 

85; FORMAN, Kew Bull. 22 (1968) 361. — Fig. 15m—p. 

Woody climbers. Leaves subpeltate or peltate. Inflorescences axillary or aris- 

ing from old, leafless stems, pseudoracemes. — Male flowers: sepals (2—)3—5, 

minute; petals 3—5, thick and fleshy, larger than sepals; stamens with the fila- 

ments connate in a column; anthers 3—4, free, arising horizontally from the top 

of column. — Female flowers: sepals and petals as in male; staminodes equal 

in number to the petals, free; carpels 3—6, stigma recurved, divided at apex into 

2—3 subulate points. Drupe curved with style-scar near base; endocarp subsemi- 

circular in outline with the base and apex separated by a short, + straight edge, 

dorsally spinulose and/or ridged, laterally concave. Seed semi-annular. Embryo 

subterete embedded in endosperm; cotyledons elongate, flattened. 

Distr. Monotypic. E. Australia (Victoria, New South Wales, Queensland); in Malesia: S. New Guinea. 

1. Sarcopetalum harveyanum F. v. M. Pl. Vict. 1 

(1860) 27, t. suppl. 3; Moore, Handb. Fl. N.S.W. 

(1893) 20; BatLey, Queensl. Fl. 1 (1899) 32; DreLs, 

Pfl. R. Heft 46 (1910) 252, f. 85; J. Arn. Arb. 20 

(1939) 73; BEADLE et al. Handb. Vasc. Pl. Sydney 

(1962) 137, f. 29/B; ForMAN, Kew Bull. 22 (1968) 

361. — Fig. 15m—p. 

Leaves with petioles 4—10 cm long inserted almost 

at or up to 3 mm from the basal margin of the la- 

mina; lamina broadly ovate or deltoid-ovate, base 

deeply or shallowly cordate, apex acuminate or ob- 

tuse, apiculate at the tip, 9-15 by 7—12 cm, reticula- 

tion prominent on both surfaces, glabrous, papyra- 

ceous. — Male inflorescences c. 4 cm long, minutely 

puberulous, bearing minute, narrowly lanceolate 

bracteoles, 2mm long. — Male flowers with pedicels 
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2—3 mm long; sepals + triangular, c. 1 mm long, 

margin irregularly dentate; petals very fleshy, + 

broadly cuneate, 2 mm long, 1.5 mm thick; synan- 

drium 1.5 mm long. — Female inflorescences 4—16 

cm long. — Female flowers: sepals and petals as in 

male; staminodes minute, 0.5 mm long; carpels semi- 

ovoid, 1.5 mm long. Drupe red, glabrous; endocarp 

6 by 5 mm, dorsally covered with numerous, + scat- 

tered sharp points, these sometimes partly arranged 

in transverse rows. 

Distr. E. Australia; in Malesia: S. New Guinea 

(Lake Daviumbu, Middle Fly; Wassi Kussa), 2 col- 

lections. 

Ecol. Whereas the Papuan collections have been 

found at low altitude, the Queensland ones are found 

montane (1000—1200 m). All are recorded from 

‘rain-forest’, but the Papuan localities are subject to 

a seasonal climate. Fr. Sept., Jan. 

Notes. The endocarps from Papua differ slightly 

in ornamentation from the Australian specimens but 

seem to represent merely a regional variation. 

Although suspected to be toxic to livestock in Aus- 

tralia, feeding tests have proved negative (EVERIST, 

Poison. Pl. Austr. rev. ed. 1981, 527). 

19. LEGNEPHORA 

Miers, Ann. Mag. Nat. Hist. ser. 3, 19 (1867) 89; Contr. Bot. 3 (1871) 287; 

Dr Ls, Pfl. R. Heft 46 (1910) 222, f. 76; FORMAN, Kew Bull. 22 (1968) 369; ibid. 

27 (1972) 275, f. 1. — Fig. 14, 15g—h. 

Woody climbers. Leaves palmately 3—7-nerved at the base, + broadly ovate. 

Inflorescences: pedunculate cymes, one to few supra-axillary or racemosely ar- 

ranged. — Male flowers: sepals 6, outer 3 usually narrower than inner 3; petals 

6 with sides folded inwards around the opposite stamen, glabrous; stamens 6, 

free; anthers dehiscing transversely, + introrse, the cells separated abaxially by 

the thickened connective. — Female flowers: sepals 6—9; petals 0; staminodes 

6, claviform; carpels 3; stigmas recurved, flattened. Drupe curved with style- 

scar near base; endocarp rotund to obovate in outline with entire dorsal wing 

and prominent lateral horseshoe-shaped or cucullate crests. Seed curved; em- 

bryo imbedded in endosperm, narrow with radicle slightly longer than cotyle- 

dons. 

Distr. E. Australia, Solomon Is.; in Malesia: New Guinea, Lesser Sunda Is. (Timor), Moluccas, Philip- 

pines. In all 5 spp. 

Note. Single collections confirm the genus in the Lesser Sunda Is. (Timor) and Solomons (Santa Cruz), 

but in the absence of fruits the species are uncertain. 

KEY TLOOTHE SP ECTES 

1. Leaves long and finely acute at the apex, entirely glabrous. Endocarp 8—9 mm long with a dorsal wing 1 

mmbroad andilateralucucullateicrestsi2—simima broad meri eect eee t serie ctr tater 1. L. acuta 

1. Leaves rounded or broadly pointed at the apex, hairy, at least on the petioles. 

2. Lateral crests on endocarp with fimbriate margins. Endocarps 9—11 by 10-11 mm. Australia L. moorei 

2. Lateral crests on endocarp with margins entire or bearing a few teeth. 

3. Endocarps up to 6 mm long. 

4. Endocarps 4—5 mm long with lateral crests scarcely 1 mm broad, bearing a few teeth along the margins. 

Sepals) tomentellousea-eyrsetaer tetera eaater= ta oer ehe tere teed eter eT aeer Mcten etic 2. L. philippinensis 

4. Endocarps 6 mm long with lateral cucullate crests 3 mm broad, entire at the margins. Sepals sparsely 

JOO UOUSM Aine RN eGo cn op Ae Gea OUEUIIAaSD wind clo Dorleaoudd tage mc 3. L. microcarpa 

3. Endocarps 10—18 mm long, with a dorsal 3—4 mm broad wing, and lateral 4-5 mm broad cucullate crests 

4. L. minutiflora 
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Fig. 14. Endocarps of Legnephora Miers. — L. acuta FORMAN, a. side view, a’. top view. — L. moorei (F. 

v.M.) Miers, b. side view, b’. top view. — L. philippinensis FORMAN, c. side view, c'. top view. — L. micro- 

carpa FORMAN, d. side view, d’. top view. — L. minutiflora (K. ScH.) DIELs, e. side view, e’. top view. All 

x5 (a MANNER & STREET 344, b CLEMENS 43871, c. PNH 10020, d NGF 21169, e CLEMENS 8682). Courtesy 

Kew Bulletin. 

1. Legnephora acuta FoRMAN, Kew Bull. 27 (1972) 

276, f. 1A. — Fig. 14a. 

Stems glabrous apart from pubescent leaf-axils. 

Leaves: petioles glabrous, 3—4.5 cm; lamina elliptic- 

ovate, apex long and finely acute, base broadly ob- 

tuse, 7.5—10 by 3.5—5.5 cm, glabrous, reticulation 

prominent on both surfaces, 3-nerved at the base, 

thinly coriaceous. — Male flowers unknown. — Fe- 

male inflorescences composed of a few cymes ar- 

ranged in a raceme, 1—2 per axil, 4.5—6 cm, subgla- 

brous. — Female flowers pedicellate; outermost sep- 

als 1—2, less than 1 mm, slightly puberulous, main 

sepals 6, elliptic, 2.5 mm, glabrous; staminodes 5—6 

less than 1 mm, apex bilobed; carpels 1 mm, stigma 

reflexed. Drupe obovoid, 8—9 mm, glabrous; endo- 

carp 8 mm, bearing a narrow dorsal wing 1 mm 

broad and lateral cucullate wings 2—3 mm long, sur- 

face smooth. 

Distr. Malesia: E. New Guinea (Western High- 

lands); 1 coll. 

Ecol. Primary and old secondary forests on 

shale, 1750 m. 

Vern. Gawa kun, Maring. 

2. Legnephora philippinensis FORMAN, Kew Bull. 27 

(1972) 278, f. 1C. — Fig. 14¢c. 

Young stems both yellowish-hispid and yellowish- 

puberulous (indumentum mixed). Leaves: petioles 

hispid, sometimes also puberulous, 7—16 cm; lamina 

broadly ovate, apex acute with a pubescent mucro, 

base slightly cordate or truncate, 8—17 by 6.5—14.5 

cm, both surfaces sparsely to moderately pubescent, 

7-nerved at the base, stiffly papyraceous. — Male 

flowers unknown. — Female inflorescences supra- 

axillary, cymose, 3—8 cm on peduncles 1.2—5.5 cm, 

branches tomentellous. — Female flowers shortly 
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pedicellate; sepals 9 in 3 whorls, tomentellous, outer- 

most 3 very narrowly oblong, 1.5 mm, middle 3 nar- 

rowly elliptic, 2.5 mm, inner 3 broadly elliptic, 2.5 

mm; staminodes 6, 1.25 mm, narrowly obtriangular, 

puberulous; carpels 1 mm, densely pilose, stigma 

broadly infundibular and recurved. Drupe (? young) 

pubescent; endocarp subrotund in outline, 4-5 mm 

6, c. 2mm thick, dorsal wing c. 1 mm broad, lateral 

crests scarcely 1 mm broad with toothed margins. 

Distr. Malesia: Philippines (Mindanao, Mt Ka- 

tanglad), 1 coll. 

3. Legnephora microcarpa FoRMAN, Kew Bull. 27 

(1972) 278, f. 1D. — Fig. 14d. 

Young stems yellow-puberulous. Leaves: petioles 

yellow-tomentellous to -puberulous, 2—6 cm; lamina 

broadly ovate to broadly elliptic, apex rounded or 

obtuse sometimes with a fine mucro, base cordate, 

truncate or rotund, (6—)8—11.5 by (4.5—)6—11 cm, 

yellow-tomentellous below, sparsely puberulous or 

subglabrous above, reticulation prominent and 

dense above, 3—5-nerved at the base, stiffly papyra- 

ceous. — Male inflorescences: cymes 2—3.5 cm, ped- 

uncles 1—2 cm, puberulous. — Male flowers shortly 

pedicellate; sepals + equal, elliptic, 1.5 mm, sparsely 

puberulous outside; petals broadly rhomboid, 0.75 

mm, glabrous; stamens 0.75—1 mm. — Female 

flowers unknown. Infructescence c. 6 cm long with 

peduncle c. 3 cm, puberulous. Drupe 6 mm g, gla- 

brous; endocarp 5—6 mm with a narrow dorsal ridge 

less than 1 mm high, bearing extended lateral cucul- 

late crests 3 mm long, surface smooth. 

Distr. Malesia: E. New Guinea (Morobe Distr.: 

Bulolo), 2 coll. 

Ecol. Forests, 800—1200 m. 

4. Legnephora minutiflora (K. ScH.) Diets, Pfl. R. 

Heft 46 (1910) 222; Forman, Kew Bull. 27 (1972) 

279, f. 1E. — Tinospora minutiflora K. Scu. & 

Laut. Nachtr. Fl. Deut. Schutzgeb. Stidsee (1905) 

262. — L. nyctericarpa Diets, Bot. Jahrb. 52 (1915) 

189. — Phytocrene malacothrix SLEUMER, Notizbl. 

Berl.-Dahl. 15 (1941) 361; Blumea 17 (1969) 237; FI. 

Mal. I, 7 (1971) 80, 83. — Fig. 14e, 15g—h. 

Stems and petioles covered with a fulvous indu- 

mentum of either short hairs or long, straight hairs, 

or both mixed together. Leaves: petioles (2.5—)4.5—8 

cm; lamina broadly ovate, suborbicular or broadly 

elliptic, apex broadly pointed to rounded, often with 

a puberulous mucro, base cordate, truncate or 

rounded, sometimes subpeltate, (6—)8—20 by 

(5—)7—20 cm; beneath usually puberulous (some- 

times subtomentose or subglabrous), above glabres- 

cent, 3—S-nerved at the base, stiffly papyraceous. — 

Male inflorescences subumbelliform, 2.5—6 cm long 

with peduncles 1—4 cm, puberulous. — Male flowers 

green or white on slender pedicels up to 4 mm; sepals 

6, outer 3 narrowly elliptic, 2 mm long, inner 3 

broadly elliptic, 2 mm long, tomentellous; petals 6, 

0.5 mm long; stamens 6, 0.75 mm long, anthers 

dehiscing transversely. — Female inflorescences sim- 

ilar to male. — Female flowers: sepals as in male 

flowers; staminodes 6, narrowly oblong 1 mm long, 

glabrous; carpels 1 mm Jong, densely pilose, stigma 

recurved. Drupe when dry similar to endocarp in size 

and shape, densely fulvous-pilose when young, indu- 

mentum becoming sparser; endocarp rotund in out- 

line, 1—1.8 cm @, dorsally bearing a very thin wing, 

3—4 mm broad, laterally bearing cuculliform crests 

projecting 4—5 mm and with entire margins. 

Distr. Malesia: S. Moluccas (Tenimber Is.: Jam- 

dena) and New Guinea (incl. New Ireland). 

Ecol. Rain-forest, from sea-level to 1800 m. 

20. PERICAMPYLUS 

Miers Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 36; ibid. ser. 3, 14 (1864) 369; 

Contr. Bot. 3 (1871) 116; Drezs, Pfl. R. Heft 46 (1910) 216, f. 74 & 75; FORMAN, 

Kew Bull. 22 (1968) 365. — Fig. 15a—f. 
Woody climbers. Leaves not peltate (in Malesia), palmately nerved. /nflores- 

cences axillary, cymose and subumbelliform, pedunculate, cymes solitary or 

fasciculate. Flowers: sepals 9, the outermost 3 narrow and minute, the inner 6 

imbricate and concave, the innermost 3 broader than the others; petals 6, cu- 

neate. — Male flowers with stamens 6, free (in Malesia); anthers dehiscing 

longitudinally. — Female flowers with 6 filamentose staminodes; carpels 3; stig- 

ma deeply bifid, recurved. Drupe curved with style-scar near base; endocarp ro- 

tund in outline, dorsally covered with short pointed processes, laterally concave, 

condyle septiform, imperforate; seed horseshoe-shaped; embryo enclosed in 



228 FLoRA MALESIANA [ser. I, vol. 102 

Fig. 15. Pericampylus glaucus (LAMK) Merk. a. Habit, male plant, x2/3, b. male flower, one sepal removed, 

14, c. stamen with petal, x30, d. female flower, front sepal, petal and staminode removed, x12, e. drupe, 

x4, f. endocarp, x4. — Legnephora minutiflora (K. ScH.) Diets. g. Stamen with petal, adaxial view, /. sta- 

men, abaxial view, both x36. — Diploclisia kunstleri (KiNG) Diets. i. Male inflorescence, x1/2, j. male 

flower, one inner sepal removed, x9, k. drupes on carpophore, 2/3, /. endocarp, nat. size. — Sarcopetalum 

harveyanum F. v. M. m. Male flower, <9, n. stamens, X15, 0. drupe, 3, p. endocarp, x3 (a—c BACKER 

17053, d DE VoGEL 3736, e—f CLEMENS 27416, g—h PLEYTE 71, i—j HAVILAND 1814, kK—/ STONE FSC 330, m—n 

FLETCHER 19042, o—p Brass 7714). 
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endosperm, elongate and narrow, terete, radicle much longer than the subterete 
cotyledons. 

Distr. About 2—3 spp. in tropical and subtropical Asia; one throughout Malesia. 

1. Pericampylus glaucus (LAMK) Merr. Int. Rumph. 

(1917) 219; W.H. Brown, Minor Prod. Philip. For. 

1 (1920) 375; Merr. En. Born. (1921) 250; En. Phi- 

lip. 2 (1923) 148; Philip. J. Sc. 29 (1926) 368; Burk. 

Dict. 2 (1935) 1693; HoLttH. & LAM, Blumea 5 (1942) 

180; YAMAmoTO, J. Soc. Trop. Agric. 16 (1944) 99; 

HEND. Mal. Nat. J. 6 (1951) 416, t. 376; Back. & 

BakH. f. Fl. Java 1 (1963) 158; FoRMAN, Kew Bull. 

22 (1968) 366; PANcHo, Vasc. Fl. Mt Makiling 1 

(1983) 283, f. 86. — Menispermum glaucum LamMK, 

Encycl. Méth. 4 (1797) 100, based on ‘Folium luna- 

tum minus’ RumMpH. Herb. Amb. 5 (1747) 40, t. 25, 

f. 1. — Cocculus glaucus (LAMK) De. Syst. 1 (1817) 

521; Mia. FI. Ind. Bat. 1, 2 (1858) 82. — Cocculus in- 

canus COLEBR. Trans. Linn. Soc. Lond. 13 (1822) 57; 

ScHEFF. Nat. Tijd. N. I. 32 (1873) 398, t. 10. — Coc- 

culus corymbosus BL. Bijdr. (1825) 24. — Cocculus 

lanuginosus BL. |.c. — Clypea tomentosa Bt. |.c. 27. 

— Stephania tomentosa (BL.) SPRENG. Syst. Veg. ed. 

16, 4 (Cur. Post.) (1827) 316; Hassk. Pl. Jav. Rar. 

(1848) 170. — Cocculus cinereus ZOLL. & Mor. Syst. 

Verz. (1846) 38. — P. incanus (COLEBR.) Hook. f. & 

TH. Fl. Ind. (1855) 194; Mig. FI. Ind. Bat. 1, 2 (1858) 

83; Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 85; Miers, 

Contr. Bot. 3 (1871) 118; Hook. f. & Tu. Fl. Br. In- 

dia 1 (1872) 102; Becc. Malesia 1 (1877) 151; KiNG, 

J. As. Soc. Beng. 58 (1889) 385; K. Sco. & HOLir. 

Fl. Kais. Wilh. Land (1889) 44; BoerRL. Cat. Hort. 

Bog. 1 (1899) 41; K. ScH. & Laur. Fl. Deut. 

Schutzgeb. Stidsee (1901) 311; Back. Fl. Bat. 1 

(1907) 37; Voorl. Schoolfl. (1908) 9; Diets, Pfl. R. 

Heft 46 (1910) 217, f. 74; Back. Schoolfl. Java 

(1911) 43; Diets in Elmer, Leafl. Philip. Bot. 4 (1911) 

1165; Koorp. Exk. Fl. Java 2 (1912) 234; KirTIKAR 

& Basu, Ind. Medic. Pl. 1 (1918) 58; Rit. Fl. Mal. 

Pen. 1 (1922) 112; Burk. & HEND. Gard. Bull. S. S. 

3 (1925) 344; HEND. ibid. 4 (1928) 220. — P. lanugi- 

nosus (Bu.) Mia. Fl. Ind. Bat. 1, 2 (1858) 83. — P. 

membranaceus MieRS, Contr. Bot. 3 (1871) 122; 

Diets, Pfl. R. Heft 46 (1910) 220; Rpt. Fl. Mal. 

Pen. 1 (1922) 112; Yamamoto, J. Soc. Trop. Agr. 16 

(1944) 100. — Cissampelos pareira (non L.) RL. FI. 

Mal. Pen. 1 (1922) 114; HENb. Gard. Bull. S. S. 4 

(1928) 220. — Fig. 15a—f. 

Woody climber. Young stems yellowish-tomen- 

tose, older stems glabrescent, longitudinally ridged. 

Leaves with yellowish-tomentose petioles 3—7 cm; 

lamina broadly triangular-ovate, margin usually 

broadly and shallowly crenate, apex apiculate, usual- 

ly broadly rounded, or obtuse, sometimes acute, 

base shallowly cordate or truncate, sometimes ob- 

tuse, S—10 cm long and broad; palmately 5-nerved, 

lower surface tomentose or softly pubescent, upper 

surface sparsely pubescent; margin shallowly cren- 

ate; papyraceous. /nflorescences yellowish-tomen- 

tose, 2—4 cm long. — Male flowers white or yellow 

with pedicels c. 1 mm; sepals 9, hairy outside, outer 

3 narrow, minute c. 0.5 mm long, middle 3 oblanceo- 

late, inner 3 obovate, all 1 mm long; petals 6, obcu- 

neate, 0.5 mm long, glabrous; stamens 6, 0.75 mm 

long. — Female flowers: sepals and petals as in male 

flowers; staminodes 6, filamentose; carpels 0.5 mm 

long; stigma bifid recurved. Drupe purple to black, 

glabrous; endocarp rotund in outline, 5 mm g, dor- 

sally bearing 2 rows of c. 15 pointed projections, 

each of which is linked by a ridge to a laterally point- 

ing projection, the latter being arranged in 2 lateral 

TOWS. 

Distr. Throughout 

throughout Malesia. 

Ecol. Primary and secondary forests and thick- 

ets, up to 1700 m. 

Uses. Stems used for tying and basketry. Sap 

used as an eye medicine. 

Vern. (Only names taken from specimens ex- 

amined are listed). Malaya: akar mumpanang, akar 

tali gasing; Java: areuj geureung, S.; Sumbawa: se- 

kompalai; Talaud 1.: talimba-as; Halmahera: gou- 

male, Tidorese; Ternate: ginato; Philippines: bug- 

bug, Mindoro, malabawugan, silong-pugo, Luzon; 

maripari, Biliran; gapus nibid, Mindanao; further 

sec. MERRILL (1923): botang-botang, C. Bis., gapisi- 

lid, Sub., hah-uin, Yak., Sul., lagauat, Bag., pama- 

go, Bik., pisok, Ig., silong-pugo, tugian-tugian, Tag. 

Note. The field-notes for RSNB 2615 from Mt 

Kinabalu record a tuber 30 cm broad. 

the generic range and 

21. DIPLOCLISIA 

Miers, Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 37; Contr. Bot. 3 (1871) 280; Diets, 

Pfl. R. Heft 46 (1910) 224, f. 77; FoRMAN, Kew Bull. 22 (1968) 362. — Fig. 

isl: 
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Woody climbers. Leaves sometimes peltate. Inflorescences supra-axillary and 

cymose (but not in Malesia), or cauliflorous and composed of a raceme of 

cymes. — Male flowers: sepals 6, outer 3 narrower than inner 3; petals 6 with 

sides folded inwards around the opposite stamen; stamens 6, free; anthers de- 

hiscing with a transverse slit. — Female flowers: sepals and petals as in male 

flowers; staminodes 6, filamentose with rudimentary anthers; carpels 3; stigmas 

recurved, flattened with margins dentate. Drupe laterally compressed, obovate 

(extra-Mal.) or narrowly obovate and curved in outline with style-scar close to 

base; endocarp dorsally bearing many transverse ridges, with an elongate curved 

depression on each lateral face (Mal. spp.). Seed (Mal. spp.) narrowly horse- 

shoe-shaped, sharply curved around the deeply intrusive narrow condyle; em- 

bryo narrow, radicle much shorter than the flat cotyledons; endosperm scanty. 

Distr. 3 spp. in tropical continental SE. Asia and throughout Malesia as far as W. New Guinea, not yet 

recorded from the Lesser Sunda Is. The third species in S. China. 

Note. The only constant difference between the two Malesian species is in the fruits. No floral or inflor- 

escence differences were found. 

KEY TO DHE SP ECTES 

1. Endocarp 14—20 by 8—11 mm, lacking a median dorsal ridge. Leaves usually not peltate 1. D. glaucescens 

1. Endocarp (19—)25—30 by 16—17 mm with a pronounced median dorsal ridge. Leaves peltate 

1. Diploclisia glaucescens (BL.) Dies, Pfl. R. Heft 46 

(1910) 225, f. 77A—L; Back. Schoolfl. Java (1911) 

44; DieELs in Elmer, Leafl. Philip. Bot. 4 (1911) 1166; 

Koorp. Exk. Fl. Java 2 (1912) 235; MeErRR. En. Phi- 

lip. 2 (1923) 148; Back. & BAKH. f. Fl. Java 1 (1963) 

158; FORMAN, Kew Bull. 22 (1968) 363, p.p. (excl. D. 

kunstleri), with full discussion and synonymy. — 

Cocculus glaucescens Bu. Bijdr. (1825) 25; Mia. FI. 

Ind. Bat. 1, 2 (1858) 82; Ann. Mus. Bot. Lugd.-Bat. 

4 (1868) 84; ScHeFF. Nat. Tijd. N.I. 32 (1873) 399. — 

Cocculus macrocarpus W. & A. Prod. (1834) 13. — 

D. macrocarpa (W. & A.) Mrers, Contr. Bot. 3 

(1871) 280, t. 127/20—28; Becc. Malesia 1 (1877) 

152; BoerL. Cat. Hort. Bog. | (1899) 41. 

Woody climber recorded up to 30 m long, totally 

glabrous. Stem up to 5 cm @, finely striate when 

young. Leaves usually not peltate with petioles 5—12 

cm long; lamina broadly ovate to suborbicular, apex 

rounded to acute, base rounded to cordate, 6—11 by 

6—11 cm; fine reticulation more obvious on the 

sometimes glaucous lower surface, margin some- 

times broadly and shallowly crenate, chartaceous. 

Inflorescences cauliflorous, up to 52 cm long and 7 

cm wide. — Male flowers pale yellow with pedicels 

2—4 mm long; sepals 6, strongly marked (in sicco) by 

a dark brown reticulum, outer 3 elliptic, 2.5 mm 

long, inner 3 broadly elliptic, 2.5 mm long; petals 6, 

ovate-rhombic, 1 mm long, apex acute or emargi- 

2. D. kunstleri 

nate; stamens 6, 2 mm long, anthers dehiscing with 

a transverse slit. — Female flowers: sepals and petals 

as in male flowers; staminodes 6, filamentose; car- 

pels 2 mm long. Drupe yellow to orange; endocarp 

elongate, + narrowly obovate in outline, slightly 

curved, 14—20 mm long, 8—11 mm broad, dorsally 

ornamented with many transverse ridges, lacking a 

median dorsal ridge. 

Distr. S. China, India, Ceylon, Burma, Thai- 

land, Indochina; in Malesia: Sumatra, Java, Cele- 

bes, Philippines, ?7Moluccas (Halmahera, Sula Is., 

Ceram), ?W. Guinea. 

Ecol. In forests, up to 600 m. Fi. Feb., June, 

Oct ire % 

Vern. Java: areuj geureung, geureung, S, sluru- 

rut, tjlurutan, J. 

Notes. The leaves are occasionally peltate. Col- 

lections from the Moluccas with peltate leaves and 

from W. Guinea with both peltate and non-peltate 

leaves are possibly D. glaucescens, but fruits are 

needed from these regions for confirmation. 

The only fruiting collections known from Malesia 

are two from the Philippines: from Mindanao with 

peltate leaves (teste Diets) and from Sulu Is. with 

non-peltate leaves. 

2. Diploclisia kunstleri (KING) Diets, Pfl. R. Heft 46 

(1910) 227, f. 77M—N; Merr. En. Born. (1921) 250; 
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Rip. Fl. Mal. Pen. 1 (1922) 107; MASAMUNE, En. 

Phan. Born. (1942) 274. — Cocculus kunstleri KING, 

J. As. Soc. Beng. 58, ii (1889) 384. — D. glaucescens 

(non (KING) DIELs) sensu FORMAN, Kew Bull. 22 

(1968) 363, p.p. — Fig. 15i-I. 

Characters as for D. glaucescens except: Leaves 

peltate with petioles inserted (1—)10—28 mm from 

basal margin. Drupe glaucous: endocarp (19—) 

25—30 by 16—17 mm with a pronounced median dor- 
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sal ridge. 

Distr. Malesia: Malaya, Borneo. 

Ecol. In primary and secondary forests, some- 

times by streams, up to 1500 m. Fil. April—Oct.; /r. 

May—Nov. 

Vern. Sabah: bakauk, takob; Sarawak: akar tu- 

ak, Kenyah. 

Note. According to S 34725, the stem produces a 

yellowish exudate and the flowers are fragrant. 

22. COCCULUS 

me Syste Ver. 1 (1817) SIS; nom: cons.> Miers, Contr Bot) 3°(187 1/253; 

DrELs, Pfl. R. Heft 46 (1910) 227, f. 78 & 79; FORMAN, Kew Bull. 15 (1962) 479; 

ibid. 22 (1968) 372; ibid. 29 (1974) 477, t. 14 & 15. — Nephroia Lour. Fl. Co- 

chinch. (1790) 565. — Holopeira Miers, Ann. Mag. Nat. Hist. ser. 2, 7 (1851) 

42, nomen; ibid. ser. 3, 19 (1867) 27; Contr. Bot. 3 (1871) 270, t. 126. — Fig. 16. 

See for a complete synonymy FORMAN (1962). 

Slender woody climbers, erect shrubs or small trees. Leaves not peltate, rarely 

lobed (in Mal. spp.). Inflorescences cymose or thyrsoid. — Male flowers: sepals 

6—9 in 2—3 whorls, the outer sepals smallest; petals 6, bifid or emarginate at 

apex, with basal inflexed auricles clasping the opposite stamen; stamens 6, free. 

— Female flowers: sepals and petals as in male; staminodes 6 (in Mal. spp.); car- 

pels 3 or 6, styles subulate, reflexed. Drupes curved with style-scar near base, 

obovate or rotund in outline; endocarp dorsally verruculose or ridged and with 

a curved aperture on both lateral faces. Seed curved almost into a ring, broad, 

dorsiventrally flattened; endosperm very thin; embryo with liguliform cotyle- 

dons. 

Distr. Central & North America, Africa, SE.—E. Asia, Malesia (Malaya, Sumatra, Java, Philippines) to 

Polynesia. In all 8 spp. 

Notes. I made a special study (1974) of the ornamentation patterns of the endocarp of 7 species which 

show a remarkable variety, even allowing them to be identified by a key and from Sem photographs. 

The leaf-epidermal characters of the genus were investigated by D.K. Ferguson in Kew Bull. 29 (1974) 

483—492, tt. 16-21. 

KEY TO THE SPECIES. IN MALESIA 

1. Slender climber. Lamina usually broadest below the middle, not acute at both apex and base; basal pair 

of nerves about equally prominent as the main lateral nerves, usually not running parallel to the margin 

and usually becoming indistinct at or below the middle of the lamina. Carpels 6 .... 1. C. orbiculatus 

1. Erect shrub or small tree. Lamina broadest at or slightly above the middle, both apex and base acute; basal 

pair of nerves much stronger than the lateral nerves, running + parallel to margin and continuing promi- 

nenthy,sbeyondithesmiddle oftheslaminasGarnpels Sierras ane elec oleae 2. C. laurifolius 

1. Cocculus orbiculatus (L.) DC. Syst. 1 (1817) 523; trilobum Tuuns. FI. Jap. (1784) 194. — C. trilobus 

Prod. 1 (1824) 98; FoRMAN, Kew Bull. 22 (1968) 374; 

ibid. 29 (1974) 479, t. 1ISA—G. — Menispermum 

orbiculatum L. Sp. Pl. (1753) 341. — Menispermum 

(THuNB.) Dc. Syst. 1 (1817) 522; Drets, Pfl. R. Heft 

46 (1910) 232, f. 73A—L; in Elmer, Leafl. Philip. 

Bot. 4 (1911) 1166; SpraGuE, Bot. Mag. 139 (1913) 
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Fig. 16. Cocculus orbiculatus (L.) DC. a. Habit, male plant from Malaya, x2/3, b. leaf shape occurring in 

Java, 2/3, c. bud showing the sepals, d. male flower, e. petal with stamen, f. female flower, g. petal with 

staminode, all x10, h. 4 of 6 drupes (dried) from one flower, x2, i. drupe (dried), x2, j. endocarp, x6. 

— C. laurifolius DC. k. Habit, male plant, «2/3, /. male flower, m. petal with stamen, 1. female flower, 

all x10, 0. 2 of 3 drupes (dried) from one flower, x2, p. endocarp, x6 (a, c—e FRI 5038, b CoMMERSON 

s.n., f—g BS 27231, h—j Poors 1140, k—m Wintr 97 (Thailand), n FORMAN 36, o—p EvRaRD 535 (Vietnam)). 
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t. 8489; Merr. En. Philip. 2 (1923) 149; ForMAN, 

Kew Bull. 15 (1962) 480, f. 1; Back. & Baku. f. FI. 

Java 1 (1963) 159. — Nephroia sarmentosa Lovr. Fl. 

Coch. 2 (1790) 565. — Menispermum ovalifolium 

VAHL ex Pers. Syn. Pl. Ench. Bot. 2 (1807) 628. — 

C. ovalifolius (V AHL ex PERS.) De. Syst. 1 (1817) 526; 

BL. Bijdr. (1825) 25; Hassk. Tijd. Nat. Gesch. Phy- 

siol. 10 (1843) 132; Mater, Nat. Tijd. N. I. 3 (1852) 

465; Mig. Fl. Ind. Bat. 1, 2 (1858) 81; Ann. Mus. 

Bot. Lugd.-Bat. 4 (1868) 84; ScHErr. Nat. Tijd. N. 

I. 32 (1873) 399, t. 11; BEcc. Malesia 1 (1877) 151; 

BoeRL. Cat. Hort. Bog. 1 (1899) 39; Back. FI. Bat. 

1 (1907) 36; Voorl. Schoolfl. (1908) 8; Rpt. Fl. Mal. 

Pen. 1 (1922) 110. — C. triflorus Dc. Syst. 1 (1817) 

529. — C. cynanchoides PRESL, Rel. Haenk. 2 (1830) 

79. — Limacia kunstleri KiNG, J. As. Soc. Beng. 58, 

ii (1889) 383; Ripi. Trans. Linn. Soc. II, Bot. 3 

(1893) 274; J. Str. Br. R. As. Soc. n. 33 (1900) 42. — 

C. sarmentosus (Lour.) Diets, Pfl. R. Heft 46 (1910) 

233; Back. Schoolfl. Java (1911) 44; Drexs in Elmer, 

Leafl. Philip. Bot. 4 (1911) 1166; Koorp. Exk. FI. 

Java 2 (1912) 231; Merr. Philip. J. Sc. 13 (1918) Bot. 

10, incl. var. stenophyllus MerR.; En. Philip. 2 

(1923) 149; BEUMEE, Hand. N. I. Nat. Congr. (1925) 

175; Merr. Trans. Amer. Phil. Soc. n.s. 24 (1935) 

156; YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 102; 

HEND. Mal. Nat. J. 6 (1951) 417, t. 377. — Nephroia 

elegans Ripv. J. Str. Br. R. As. Soc. n. 54 (1910) 15. 

— C. elegans (Rwwt.) Ript. Fl. Mal. Pen. 1 (1922) 

111. — Fig. 16a—j. 

For the full synonymy of this species see FORMAN 

(1962). 

Slender climber. Stems herbaceous or slightly 

woody, 1—1.5 mm g, in leaf-bearing parts, puberu- 

lous to subglabrous. Leaves with puberulous petioles 

5—10(—20) mm; lamina variable in shape, in Malaya 

and Sumatra usually elliptic to ovate-elliptic, in Java 

usually ovate to triangular-ovate, in the Philippines 

+ narrowly elliptic to very broadly elliptic, apex 

usually rounded, sometimes acute or emarginate, 

with a mucronate tip, base obtuse to truncate, rarely 

acute, 3—10 by 1—5.5 cm; base 3- (or 5-)nerved; both 

surfaces thinly puberulous to glabrous; papyraceous. 

— Male inflorescences axillary and terminal, the 

flowers in peduncled cymes 0.8—1.5 cm long which 

are often solitary when axillary, or arranged in a nar- 

row thyrse up to 7 cm, puberulous throughout with 

yellowish hairs. — Male flowers white, glabrous 

throughout, borne on pedicels 1—2 mm; sepals in 3 

whorls of 3, outermost whorl minute, often with one 

or more parts lacking, middle whorl up to | mm 

long, inner whorl with sepals obovate to rotund 

1—2.5 mm long; petals 6, + oblong with the apex di- 

vided into 2 acute lobes, with 2 incurved lobes shortly 

above the base clasping the filament of the stamen 

opposite, 1—1.5 mm long; stamens 6, | mm long. — 

Female inflorescences axillary and terminal, much 

fewer-flowered than in the male, appearing race- 

mose, up to 5cm long. — Female flowers on bracteo- 

late ‘pedicels’ c. 5 mm long (i.e. glabrous pedicel + 

puberulous inflorescence-branch); sepals and petals 

as in male; staminodes 6, minute, 0.3 mm long, gla- 

brous; carpels 6, glabrous, 0.75 mm long; style slen- 

der, curved outwards. Drupes dark blue, rotund in 

outline, 4.—5 mm g, glabrous; endocarp with a small 

curved aperture on both sides, dorsally ornamented 

with branched ridges. 

Distr. Eastern Himalayas, east to China, Japan, 

Taiwan and Hawaii; in Malesia: NE. Sumatra, Ma- 

laya (also Penang & Singapore), W.—Central Java, 

Philippines (Luzon, Mindanao, Batan Is.). In Réu- 

nion and Mauritius possibly as an introduction. 

Ecol. Often climbing over trees and shrubs by the 

sea-shore, inland sometimes on limestone terraces 

and found associated with other coastal plants (cf. 

BEUMEE, 1925). 

Notes. The extensive synonymy of this species is 

largely the result of combining four species which 

have previously been recognized as distinct, viz., C. 

trilobus (THUNB.) DC., C. sarmentosus (LOUR.) 

Drts, C. mollis Hook. f. & TH., and C. ferrandia- 

nus GAUDICH. 

The material now available is considerably more 

than that available to Drets (1910). The specimens I 

have examined display great variability in the leaves 

with regard to shape and degree of hairiness, which 

completely obscures the distinctions set out by DIELS 

in that part of his key which separates the above- 

mentioned four species. It now seems apparent that 

the epithets ‘trilobus’, ‘sarmentosus’, ‘mollis’ and 

‘ferrandianus’ are applicable only to forms each of 

which is more dominant in a different part of the to- 

tal area of the species, but which are linked together 

by so many intermediates that the recognition of 

infraspecific taxa is impracticable. 

I have discussed in detail (1962, under C. trilobus) 

the great variation in shape and indumentum of the 

leaves in relation to the geographical distribution of 

the species. This variation has resulted in the exten- 

sive synonymy which I gave in full (/.c.). 

Rw iey has twice recorded the stems as being latici- 

ferous, under Limacia kunstleri KiNG, Trans. Linn. 

Soc. II, Bot. 3 (1893) 274, and under C. elegans 

(Rw1i.) Rw. Fl. Mal. Pen. 1 (1922) 111. 

2. Cocculus laurifolius DC. Syst. 1 (1817) 530; DE- 

LEss. Ic. Pl. 1 (1820) 25, t. 97; CoLEeBR. Trans. Linn. 

Soc. 13 (1822) 65; Hook. f. & Tu. Fl. Ind. (1855) 191; 

Mia. Fl. Ind. Bat. 1, 2 (1858) 81; Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 84; Hook. f. & Tu. Fl. Br. India 

1 (1872) 101; ScHEFF. Nat. Tijd. N. I. 32 (1873) 393, 

t. 12; Boer. Cat. Hort. Bog. 1 (1899) 39, incl. var. 

angustifolius (Hassk.) BOERL. et var. triplinervis 

Boer. /.c. 40; K. & V. Bijdr. 9 (1903) 95; Diets, Pf. 
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R. Heft 46 (1910) 239, f. 79; Back. Schoolfl. Java 

(1911) 45; Koorp. Exk. FI. Java 2 (1912) 231; MERR. 

En. Philip. 2 (1923) 149; Burk. Dict. 1 (1935) 594; 

YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 102; For- 

MAN, Kew Bull. 15 (1962) 485; Back. & BakH. /. FI. 

Java 1 (1963) 159; ForMAN, Kew Bull. 29 (1974) 479, 

t. ISA—G. — C. angustifolius Hassk. Cat. Hort. 

Bog. (1844) 172; Wap. Rep. 5 (1846) 17; Hassk. PI. 

Jav. Rar. (1848) 167. — Holopeira laurifolia (Dc.) 

Miers, Ann. Mag. Nat. Hist. ser. 3, 19 (1867) 29; 

Miers, Contr. Bot. 3 (1871) 276. — Holopeira 

australis Miers [Ann. Mag. Nat. Hist. ser. 3, 19 

(1867) 29, nomen], Contr. Bot. 3 (1871) 277. — Fig. 

16k—p. 

Erect shrub or tree up to 6 m, with main stem up 

to 12 cm g. Branchlets glabrous. Leaves: petioles 

3—6(—10) mm; lamina elliptic or oblanceolate- 

elliptic, apex acute, often rather attenuate, base usu- 

ally acute, occasionally cuneate, 7—11(—15) by 3—5.5 

cm, base strongly 3-nerved with the basal nerves run- 

ning almost parallel to the margin beyond the middle 

of the lamina; both surfaces glabrous, stiffly papyra- 

ceous. — Male inflorescences axillary, composed of 

cymes arranged in a thyrse, or sometimes consisting 

of a single cyme, 0.5—4 cm long, glabrous or sparsely 

puberulous; bracts subulate, | mm long, frequently 

puberulous. — Male flowers yellow, glabrous 

throughout, borne on pedicels up to 1 mm; sepals in 

2 whorls of 3, all + broadly elliptic, outer sepals 

0.5—0.75 mm long, inner sepals 1—1.25 mm long; 

petals 6, cuneate, apex emarginate or divided into 2 

rounded lobes, also with 2 incurved lateral lobes 

clasping the stamen opposite, 0.5 mm long; stamens 

6, 0.75 mm long. — Female inflorescences similar to 

male but fewer-flowered thus appearing subrace- 

mose. — Female flowers on pedicels up to 5 mm, sep- 

als and petals as in male flowers; staminodes 6, mi- 

nute; carpels 3, each with slender reflexed style. 

Drupes rotund in outline, c. 4 mm g, glabrous; endo- 

carp with a small curved aperture on both sides, fine- 

ly ridged over the dorsal surface. 

Distr. India to Nepal, Burma, S. China, Japan, 

Taiwan, Indochina and Thailand; in Malesia: Suma- 

tra, throughout Java, Philippines (Palawan, Luzon, 

Mindoro). 

Ecol. Open woodland, thickets, grassland, river- 

banks, teak and banana plantations up to 1500 m. 

Uses. BurKILL (1935) records the presence of an 

alkaloid in the bark which has an action similar to 

that of curare, and is known as cocculine or coclau- 

rine. 

Vern. Java: ki patjar, tedjan, S. 

Notes. In contrast to C. trilobus, C. laurifolius 

displays remarkably little variation in its leaf-shape. 

This may be connected with the fact that this species 

is not a climber, but an erect shrub or small tree, one 

of the rare examples of this life-form in the family. 

Judging from dried material, the fruits appear to be 

much less fleshy than those of C. trilobus, but notes 

on their size and colour in the fresh state are lacking. 

Although the species occurs in Thailand and Indo- 

china and again in Sumatra and Java, it apparently 

does not occur in the Malay Peninsula. 

Cultivated as an ornamental in milder parts of 

Europe and North America. 

23. CISSAMPELOS 

EINNE, op. Pl. (1753).1031; DC. Syst. 1 (1817) 531, p.p.; Prod. 1. @824) A100: 

p.p.; WALP. Rep. 1 (1842) 96, p.p.; MrERS, Contr. Bot. 3 (1871) 127; Diets, Pfl. 

R. Heft 46 (1910) 283, f. 91; FoRMAN, Kew Bull. 22 (1968) 355. — Fig. 17. 

Scandent shrubs or lianes. Leaves peltate or not peltate. — Male inflorescen- 

ces: flowers in axillary, peduncled, corymbose cymes, these solitary or fascicled 

(and sometimes borne along an axillary shoot bearing reduced leaves, but not 

normally so in Malesia). — Male flowers: sepals 4, obovate; petals connate into 

a cupuliform corolla (rarely free in extra-Malesian spp.); stamens connate into 

a peltate synandrium, anther-cells 4 (in Malesian sp.). — Female inflorescences 

axillary, thyrsoid, elongate, composed of fascicles arising in the axils of ac- 

crescent + orbicular bracts (these not accrescent in some American spp.). — Fe- 

male flowers: sepal 1; petal 1 (rarely 2—3 in extra-Malesian spp.); staminodes 

0; carpel 1. Drupe curved with style-scar near base, pubescent; endocarp bearing 

dorsally 2 rows of transverse ridges; seed horseshoe-shaped; embryo embedded 

in endosperm, elongate, narrow, terete, cotyledons flattened, radicle as long as 

or longer than the cotyledons. 
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Fig. 17. Cissampelos pareira L. var. hirsuta (DC.) FoRMAN. a. Habit, male plant, «2/3, b. male flower, c. 

sepal, d. male flower with 2 front sepals and front half of corolla removed, e. corolla and stamens, all x13, 

f. habit, female plant, x2/3, g. part of female inflorescence, cymule and bracts, x7, 4. female flower, x13, 

i. LS of carpel, x13, 7. endocarp, x3. Courtesy Flora of Tropical East Africa. 
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Distr. Pantropical, with 20—25 species. Only one species with one variety in Malesia. 

1. Cissampelos pareira LINNE var. hirsuta (BUCH. ex 

DC.) Forman, Kew Bull. 22 (1968) 356; PANCHO, 

Vasc. Fl. Mt. Makiling 1 (1968) 286, f. 87. — C. pa- 

reira LINNE, Sp. Pl. (1753) 1031, p.p. quoad ‘Bp’; 

Hook. f. & Tu. FI. Ind. (1855) 199; Mig. Ann. Mus. 

Bot. Lugd.-Bat. 4 (1868) 85, incl. var. orbiculata 

(Dc.) Miq.; Hoox. f. & Tu. Fl. Br. India 1 (1872) 

103; Scuerr. Nat. Tijd. N. I. 32 (1873) 401, incl. var. 

peltata ScHEFF.; BEcc. Malesia 1 (1877) 156; KING, 

J. As. Soc. Beng. 58, ii (1889) 386; BoERL. Cat. Hort. 

Bog. 1 (1899) 43; Gacnep. Fl. Gén. I.-C. 1 (1908) 

149: Diets, Pfl. R. Heft 46 (1910) 286, f. 91, incl. 

var. typica Diets; in Elmer, Leafl. Philip. Bot. 4 

(1911) 1167; Merr. Fl. Manila (1912) 204; Sp. Blanc. 

(1918) 144; W.H. Brown, Minor Prod. Philip. For. 

3 (1921) 186; Merr. En. Born. (1921) 251; En. Phi- 

lip. 2 (1923) 149; Burk. Dict. 1 (1935) 559; KANEH. 

& Hatus. Bot. Mag. Tokyo 56 (1942) 471; YAMa- 

moto, J. Soc. Trop. Agric. 16 (1944) 144; TROUPIN, 

Bull. Jard. Bot. Brux. 25 (1955) 140; Monogr. Me- 

nisp. Afric. (1962) 274. — C. convolvulacea WILLD. 

Sp. Pl. 4 (1805) 862; Dc. Syst. 1 (1817) 536; Prod. 1 

(1824) 101; Mrers, Contr. Bot. 3 (1871) 196; Hassk. 

Pl. Jav. Rar. (1848) 171, incl. var. hirsuta (Dc.) 

Hassk. — C. discolor De. Syst. 1 (1817) 534; Prod. 

1 (1824) 101; A. Gray, Bot. U:S. Expl. Exped. 

(1854) 38, incl. var. cardiophylla A. GRAY. — A. cu- 

mingiana TuRCZ. Bull. Soc. Imp. Nat. Moscou 27 (2) 

(1855) 283. — Fig. 17. 

For further synonyms see Diets (1910: 288), TRovu- 

PIN (1962: 274) and FORMAN (1968: 356). 

Scandent shrub. Old stems woody. Leafy stems 

slender, densely to sparsely pubescent (or puberu- 

lous) to glabrous. Leaves with densely to sparsely pu- 

bescent or puberulous petioles, 2—9 cm, inserted 

1—18 mm from basal margin of lamina; lamina + 

broadly ovate, base rounded, truncate or cordate, 

apex mostly acuminate (in Mal.), sometimes very ob- 

tuse, mucronate at the tip, 4.5—11 by 4.5—12 cm, 

lower surface tomentose to pubescent or puberulous, 

upper surface sparsely pubescent or puberulous, so- 

metimes tomentose; palmately 5—7-nerved, charta- 

ceous. — Male inflorescences: flowers in subcorym- 

bose, peduncled cymes, 2—4 cm long, pubescent, sol- 

itary or a few arising in a fascicle. — Male flowers 

green to yellowish on pedicels 1—2 mm; sepals 4, 

obovate, 1.25—1.5 mm long, pilose outside; corolla 

cupuliform, c. 0.5 mm long, puberulous outside; 

synandrium c. 0.75 mm long. — Female inflo- 

rescences thyrsoid, narrow, up to 18 cm, composed 

of a pseudoraceme of fascicles, each fascicle in the 

axil of an accrescent, + suborbicular bract, up to 1.5 

cm long, puberulous to tomentose. — Female flo- 

wers on pedicels 1—1.5 mm; sepal 1, broadly obo- 

vate, 1.5 mm long; petal 1, broadly cuneate-obovate, 

0.75 mm; long; ovary scarcely 0.5 mm long, pilose, 

about equal in length to the thick, glabrous style; 

stigma divaricately 3-lobed. Drupe orange or red, 

pubescent, with endocarp obovate in outline, 5 mm 

long, dorsally bearing 2 rows of 9—11 very promi- 

nent, transverse ridges, lateral faces of condyle bor- 

dered by a horseshoe-shaped ridge. 

Distr. Pantropical, through continental South- 

east Asia, Australia (Queensland); in Malesia: N. 

Borneo, Philippines (throughout), Celebes (incl. Ka- 

baena I.), Lesser Sunda Is. (Lombok, Sumbawa, 

Flores, Wetar, Timor), Moluccas (Halmahera, Ce- 

ram, Tenimber Is.), New Guinea (incl. Aru Is.). Not 

known from Sumatra, Malaya, and Java. 

Ecol. Recorded from primary and secondary for- 

ests and thickets, climbing over trees or river-banks, 

up to 1300 m. 

Uses. According to W.H. Brown (1921) the root 

when brewed is considered diuretic, lithotriptic, pec- 

toral and febrifugal; pounded leaves are used for 

snake-bites and as an antiscabious remedy. 

Vern. Philippines: abobo, C. Bis., bangbdngau, 

kaldad, kalkaldad, kuskusipa, Uk., batang-bdtang, 

gulagulamdnan, kalakalamdayan, makabo-o, sansdu, 

sinchdo-sinchduan, sinsau-sinsauan, Tag., hampa- 

padre, himpapadra, sampare, Bis., kauas, Sub., mala- 

ruto, Ibn., samang, Bon.; Moluccas: mangaloke, 

Ceram. 

Notes. Cissampelos pareira L. has been erro- 

neously recorded from Malaya and Java in several 

publications. Records for Malaya were given by Rip- 

LEY (Fl. Mal. Pen. 1, 1922, 114) and by HENDERSON 

(Gard. Bull. S. S. 4, 1928, 220). From an examina- 

tion of the relevant specimens in the Singapore Her- 

barium, it is clear that these records are based on mis- 

identified specimens of Pericampylus  glaucus 

(LAMK) MERR. 

The origin of the erroneous records for Java was 

MiQueEt (FI. Ind. Bat. 1, 2, 1859, 85), where, under 

C. pareira, MIQUEL listed as a synonym Stephania ca- 

pitata (BL.) SPRENGEL together with the synonyms of 

the latter species.. Clearly, therefore, MIQUEL was 

misidentifying Stephania capitata with C. pareira, as 

indeed he later admitted (Ann. Mus. Bot. Lugd.-Bat. 

4, 1868, 86). The Sundanese vernacular name ‘ojat 

tjam-tjoear’ given by MIQUEL resembles ‘tjamtjau’, 

which commonly refers to Stephania capitata and 

also to Cyclea barbata Miers. As a result of MI- 

QUEL’s misidentification, the name C. pareira still 

persists in publications on the flora of Java, although 

the occurrence there of the species is sometimes men- 

tioned as being doubtful. The following works on 

Javanese plants record C. pareira: BACKER, 

Schoolfl. Java (1908) 47; Koorpers, Exk. Fl. Java 2 

(1912) 237; Backer, Bekn. Fl. Java (em. ed.) 3 (fam. 

34) (1941) 19; BackER & Baku. f. Fl. Java 1 (1963) 

160, with doubt. 
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24. CYCLEA 

ARNOTT ex WIGHT, Ill. Ind. Bot. 1 (1840) 22; Miers, Contr. Bot. 3 (1871) 234; 

DiELs, Pfl. R. Heft 46 (1910) 309, f. 93; FoRMAN, Kew Bull. 14 (1960) 68; ibid. 

34 (1980) 565. — Fig. 18. 

Slender woody climbers. Leaves often peltate, palmately nerved. Inflorescen- 

ces axillary, terminal or cauliflorous, pseudoracemose or thyrsoid. — Male 

flowers: sepals 4(—5), free or connate into a 4(—5)-lobed calyx; petals 4, free or 

connate into a + cup-shaped corolla or rarely 0; stamens connate into a peltate 

synandrium, anthers 4—S dehiscing transversely. — Female flowers: sepals and 

petals 1 (extra-Mal.), 2—3, rarely petals 0; staminodes 0; carpel 1, stigma 

3—5-fid. Drupes curved with style-scar near base, obovate to rotund in outline, 

sometimes pubescent; endocarp bony with the condyle a central cavity around 

which the seed is curved, perforate ventrally between style-scar and base, often 

perforate laterally, dorsally ornamented with 3—6 rows of tubercles. Seed horse- 

shoe-shaped; embryo narrow, terete, embedded in endosperm. 

Distr. India to Central and S. China, Thailand, Indochina; in Malesia: Sumatra, Malaya, Java, Borneo, 

Philippines. About 29 spp., of which 9 in Malesia. 

Note. Species with free sepals are now included in Cyc/ea; the calyx of the male flowers is distinguished 

from that of Stephania by the single whorl of sepals in contrast to the two whorls in Stephania. The inflores- 

cences of Cyclea and Stephania can easily be distinguished. Cyclea has thyrses (in some species the lateral 

branches are reduced to sessile clusters along the main axis), whereas in all Asiatic species of Stephania the 

inflorescence is umbelliform or composed of umbelliform parts, which are sometimes reduced to peduncled, 

disciform capitula. It is noteworthy that the fruits of Stephania are always glabrous although they are some- 

times hairy in Cyclea. 

KEY TO) THE SPECIES 

1. Inflorescences unbranched; flowers densely crowded in spaced, sessile clusters .... 1. C. kinabaluensis 

1. Inflorescences thyrsoid. 

2. Lamina lanceolate to ovate-lanceolate, usually glabrous below ...................... 2. C. elegans 

2. Lamina broader, mostly broadly ovate, pubescent below. 

3. Young stems bearing short hairs interspersed or not with long, straight spreading hairs; sepals of male 

flowers only shortly connate. 

Ambaminamotpeltate s: Asc ied... eee mee) Sete eee ee Ce err an 3. C. atjehensis 

4. Lamina peltate. 

5. Petiole inserted 1—5 mm from basal margin of lamina. 

6. Lower surface of leaves tomentose; upper surface with a very dense, raised reticulation 4. C. merrillii 

6. Lower surface sparsely hairy; upper surface with a very lax, scarcely raised reticulation 5. C. insularis 

5. Petiole inserted more than 6 mm from basal margin of lamina. 

7. Lamina 15—21 cm long. Male inflorescence with rhachis and branches stiff and straight, the flowers 

in congested peduncled cymes. Endocarp bearing 2 rows of c. 8 transverse ridges. 6. C. robusta 

7. Lamina 7.5—12.5 cm long. Male inflorescence very slender and flexuose, the flowers in lax cymose 

clusters without obvious peduncles. Endocarp bearing 4 rows of c. 14 papilliform tubercles 

7. C. cauliflora 

3. Young stems bearing only long, straight, spreading hairs; sepals of male flowers united for at least half 

their length. 

8. Flowers male. g 

OM Calyxeclabrous on subglabrous; petalsiiree yo. eee ee ee ee ee oe eee 8. C. laxiflora 

9. Calyx puberulous. 

LO. Petals free =. 2.x Se ek ee ee eee 9. C. peregrina 



238 FLORA MALESIANA [ser. I, vol. 102 

Fig. 18. Cyclea atjehensis FORMAN. a. Habit with female inflorescences, x1/2, b. portion of stem, x4, c. 

male inflorescence, X2/3, d. male flower (in spirit), x10, e. corolla and synandrium of male flower, x10, 

f. female flower, abaxial view, x16, g. sepal and petal of female flower, x20, h. fruit (in spirit), x2 2/3, 

j. endocarp, x4 (a—b BANZIGER 65-11, c—e BANZIGER 65-15, f—g BANZIGER 65-10, h—j BANZIGER 65-8). 

Drawn by Mrs. A. Davies. Courtesy Kew Bulletin. 
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lOPRetalskconnaieae. saree eee 

8. Flowers female. 

11. Flowers clearly spaced in lax clusters. 

12. Young carpels glabrous or subglabrous... . 

[Pee vounsicanpelsspuberulousmacn.mane ae - 

11. Flowers tightly crowded in subglobose heads; carpels tomentose ............... 

1. Cyclea kinabaluensis FORMAN, Kew Bull. 14 (1960) 

69. 

Slender woody climber. Leaves with petioles 3—6 

cm long inserted c. 1 mm above basal margin; lamina 

deltoid-ovate to triangular-ovate, apex long and fine- 

ly acuminate, base very obtuse, truncate or cordate, 

palmately 5—7-nerved, 7—12.5 by 4.5—10 cm, both 

surfaces sparsely puberulous or glabrous with a fine 

and prominent reticulation, stiffly papyraceous. — 

Male inflorescences axillary, unbranched, 4—7 cm 

long with the flowers in sessile clusters 0.5—1 cm 

apart. — Male flowers green, sessile; sepals 4, basally 

connate or almost free, broadly obovate 1.5—2 mm 

long; synandrium subdiscoid, slightly lobed at the 

margin, 0.5—1 mm long, fleshy, glabrous. — Female 

inflorescences similar to male, up to 13 cm long. — 

Female flowers: sepals 2 or 3, free, obovate or subre- 

niform, 1 mm long, externally puberulous; petals 2 

or 3, free or basally connate, + cuneate to reniform, 

0.75 mm long, glabrous; carpel subellipsoidal, 1 mm 

long, stigma 3—S-lobed. Drupes sessile, rotund in 

outline, 7 mm g, glabrous or subglabrous. Endocarp 

bearing 4 dorsal rows of tubercles. 

Distr. Malesia: North Borneo (Mt Kinabalu). 

Ecol. In forest, 1700—2800 m. 

var. hispida FORMAN, Kew Bull. 14 (1960) 70. 

Differs from var. kinabaluensis in its glabrous in- 

florescences and flowers, and hispid branchlets. In 

the type variety inflorescences, stems and petioles are 

golden-brown puberulous. 

Known only from one specimen. 

2. Cyclea elegans Kinc, J. As. Soc. Beng. 58, ii 

(1889) 387; Diets, Pfl. R. Heft 46 (1910) 311; Rt. 

Fl. Mal. Pen. 1 (1922) 115; Burk. & HEND. Gard. 

Bull. S. S. 3 (1925) 344; Airy SHaw, Kew Bull. 1939 

(1940) 538; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 145; ForMAN, Kew Bull. 14 (1960) 71. — C. 

caudata MeErRR. J. Str. Br. As. Soc. n. 85 (1922) 172; 

YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 145. — C. 

acuminatissima MERR. Pap. Mich. Ac. Sc. 24 (1939) 

68. — [C. tonkinensis (non GAGNEP.): YAMAMOTO, 

J. Soc. Trop. Agric. 16 (1944) 145.] — C. scyphigera 

SUESSENG. & HEINE, Mitt. Bot. Staatssamml. 

Munch. 2 (1950) 59, incl. f. angustifolia SUESSENG. & 

HEINE; HEINE in Fedde, Rep. 54 (1951) 227. 

Slender climber, up to c. 4m. Stems woody, 1.5—4 

mm @, puberulous to glabrous. Leaves: petioles 2—3 

cm, minutely puberulous to glabrous, inserted at, or 

10. C. barbata 

ag Nees ante Sy REE SF ee’, 8. C. laxiflora 

9. C. peregrina 

10. C. barbata 

up to 5(—12) mm from, basal margin; lamina lanceo- 

late or ovate-lanceolate, apex usually attenuately 

acuminate to caudate, sometimes abruptly acumi- 

nate, base rounded, truncate or cordate, 6—15 by 

(2—) 3—4(—5.5) cm; palmately 3—5-nerved; both sur- 

faces usually glabrous but sometimes lightly pube- 

scent below, papyraceous. /nflorescences axillary, 

narrowly thyrsoid, 7-17 cm, puberulous, female 

sometimes a compound thyrse up to c. 40 cm termi- 

nating a lateral shoot. — Male flowers yellow, borne 

on puberulous pedicels up to 1.5 mm; calyx subcam- 

panulate, shortly 4-lobed, 1 mm long, 1.25 mm 

broad, glabrous; corolla entire, broadly cyathiform, 

0.75 by 1 mm, glabrous; synandrium not exserted, 1 

mm long. — Female flowers greenish borne on pube- 

rulous pedicels at first 0.5 mm and later up to 1.5 

mm; petals and sepals early caducous; sepals 2, + 

broadly elliptic, 1 by 0.5 mm, minutely puberulous 

outside; petals 2, subrotund, 0.5 mm long, glabrous; 

carpel obliquely ovoid 0.75 mm long, glabrous, stig- 

ma obscurely and bluntly lobed. Drupes on pedicels 

1—2 mm, obliquely obovate in outline, 6—7 by 5—6 

mm, 3 mm thick, glabrous; endocarp bearing 3 rows 

of papilliform tubercles on both faces. 

Distr. Malesia: Sumatra, Malaya, Borneo. 

Ecol. Forests at 300—1800 m. 

3. Cyclea atjehensis FORMAN, Kew Bull. 14 (1960) 72; 

ibid. 34 (1980) 565, f. 3. — C. barbata (non Miers): 

Crals, Fl. Siam. En. 1 (1925) 71. — Fig. 18. 

Slender woody climber, 2—5 m. Stems densely coy- 

ered with a mixture of yellow hairs c. 2 mm long to- 

gether with much shorter hairs, eventually glabres- 

cent. Leaves with petioles 6—8.5 cm long covered with 

both long and short hairs; lamina not peltate, deltoid 

ovate, apex acuminate, base + truncate (in Mal.) and 

laterally sublobed, palmately 5-nerved, 11—14 by 

9—10 cm, upper surface softly pubescent especially 

along the nerves, lower surface subtomentose, thinly 

papyraceous. — Male inflorescences axillary or on 

older, leafless stems, narrowly thyrsoid, 4.5 cm long, 

0.8 cm broad, yellowish pubescent, flowers in short 

lateral cymes. — Male flowers on 1—2 mm pedicels; 

sepals 4, shortly connate at the base, oblong, 2 mm 

long, externally pilose; corolla reduced to a fleshy 

disc 0.25 mm long; synandrium | mm long. — Female 

inflorescences similar to male, but larger. — Female 

flowers on pedicels 0.5 mm long; sepals 2, suboppo- 

site, elliptic, 1 mm long, externally pilose; petals 2, 

episepalous, broadly obovate, 0.25 mm long, fleshy. 
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Carpel subellipsoidal, 1 mm long, puberulous be- 

coming hispid, stigma with 4—5 spreading, subulate 

lobes. Infructescences on older, leafless stems up to 

19 cm by 2.5 cm, with the drupes crowded on short 

lateral branches. Drupes very shortly pedicellate or 

sessile, covered with both long and short hairs, ro- 

tund in outline, 5 mm g. Endocarp bearing 6 dorsal 

rows of tubercles. 

Distr. Thailand; in Malesia: N. Sumatra (Atjeh). 

Ecol. Young secondary growth in newly felled 

forests at 700—1260 m. 

Note. The female flowers are described from 

specimens from Thailand. 

4. Cyclea merrillii Diets, Pfl. R. Heft 46 (1910) 312, 

f. 93F; in Elmer, Leafl. Philip. Bot. 4 (1911) 1167; 

Mere. En. Philip. 2 (1923) 151, p.p.; FORMAN, Kew 

Bull. 14 (1960) 72; PaNcHo, Vasc. Fl. Mt. Makiling 

1 (1968) 286. 

Slender climber. Stems herbaceous or slightly 

woody, 1—2 mm g, puberulous and also bearing 

long, spreading hairs. Leaves with tomentose or gla- 

brescent petioles 2—5 cm, inserted 1—5 mm above the 

basal margin; lamina broadly ovate to triangular- 

ovate, apex acuminate, terminating in a long, fine 

mucro, base rounded, truncate or subcordate, 7—14 

by 5—12 cm, palmately nerved with 5 main ascending 

nerves; upper surface pubescent at first, later gla- 

brescent, very finely reticulate; lower surface tomen- 

tose; papyraceous. — Male inflorescences axillary (? 

also cauliflorous), thyrsoid, 6—12(—23) cm long, yel- 

lowish pubescent to tomentose; flowers borne in 

small cymose clusters on lateral branches up to 1(—4) 

cm. — Male flowers with pedicels c. 1 mm; sepals 4, 

free, + oblanceolate-elliptic, 1.5 by 0.75 mm, pu- 

bescent outside; corolla campanulate, margin suben- 

tire, 1 mm long, glabrous; synandrium c. | mm long. 

— Female inflorescences similar to male but also ter- 

minal. — Female flowers on pedicels 1—2 mm; sepals 

2, obovate, 1—1.25 by 0.75 mm, densely pilose out- 

side; petals 2, obovate, 1 by 0.5 mm, sparsely pilose 

outside; carpel + ellipsoidal, very densely pilose, | 

mm long, style short, glabrous, stigma laciniately 

4—5-lobed. Drupes unknown. 

Distr. Malesia: Philippines (Luzon, Panay). 

Ecol. Thickets and forests at low and medium al- 

titudes. 

Vern. 

Negr. 

Philippines: abiab, P. Bis., malatugi, 

5. Cyclea insularis (MAKINO) Hatus. Mem. Fac. 

Agric. Kagoshima Un. 5, 3 (1966) 29, incl. var. luxu- 

rians Hatus. — Cissampelos insularis MAKINO, Bot. 

Mag. Tokyo 24 (1910) 227. 

Slender climber. Stems sparingly long-pubescent 

with short hairs also present, at least on young parts. 

Leaves with petioles 3—11 cm inserted 1—2 mm from 

basal margin; lamina deltoid-ovate to reniform, 

6.5—10 by 6—12 cm, palmately 7—8-nerved, base 

broadly to deeply cordate, apex broadly acuminate 

to broadly obtuse, upper surface sparsely hairy with 

lax reticulation, lower surface rather sparsely long- 

pubescent, hairs more dense along the nerves, thinly 

papyraceous. Inflorescences axillary, narrowly thyr- 

soid up to 18 cm long (female shorter) with lower lat- 

eral branches up to 2 cm long, puberulous. — Male 

flowers with pedicels 0.5 mm long; sepals 4—S, 

joined at base, ovate, 2mm long, sparsely pubescent; 

petals united into a cup-shaped corolla 1 mm long; 

synandrium 1.5 mm long. — Female flowers: sepals 

2, elliptic, 0.5 mm long; petals 2, rotund, 0.25 mm 

long; carpel glabrous or sparsely hispid, scarcely 1 

mm long, short style with divaricately 3-lobed stig- 

ma. Drupes pink, subrotund in outline, 5 mm diam., 

sparsely hispid; endocarp dorsally and laterally set 

with 6 rows of short blunt angular points, c. 18—20 

per row, with a small slit-like aperture on both lateral 

faces. 

Distr. Japan; in Malesia: Philippines (Batan L., 

Mt Iraya). 

Ecol. In thickets and forest slopes at 100—300 m. 

Fl. May, Nov.; fr. May. 

6. Cyclea robusta BEcc. Malesia 1 (1877) 157; DIELs, 

Pfl. R. Heft 46 (1910) 316; Merr. En. Born. (1921) 

251; YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 145; 

FoRMAN, Kew Bull. 14 (1960) 73; ibid. 22 (1968) 360. 

limber. Stems 2—6 mm g, puberulous and pat- 

ently hispid when young, later glabrescent and woo- 

dy. Leaves with puberulous (later glabrescent) peti- 

oles 6—11 cm, inserted 2—4 cm from the base of lami- 

na; lamina triangular-ovate to broadly ovate, apex 

gradually acuminate and terminating in a mucro, 

base truncate (or slightly emarginate), 15—21 by 

9—17 cm; palmately 11—14-nerved; above glabrous, 

subnitidous, beneath subtomentose, very prominent- 

ly and finely reticulate, stiffly papyraceous. — Male 

inflorescences cauliflorous, thyrsoid, 30—35(—S55) 

cm long, yellowish pubescent, lower branches up to 

8 cm, flowers borne in peduncled congested cymose 

clusters. — Male flowers with pedicels about 1 mm; 

sepals 4, almost free, elliptic to oblanceolate, 

puberulous outside, 1.5 by 0.5—0.75 mm; corolla 

turbinate, margin crenulate, glabrous, scarcely 1 mm 

long; synandrium 1.5 mm long. — Female flowers 

unknown. /nfructescence cauliflorous and thyrsoid, 

similar to the male inflorescence, and 25 cm long. 

Drupes on pedicels 4.5 mm, rotund in outline, 6—7 

mm @, sparingly puberulous; endocarp bearing 2 

rows of c. 8 transverse + bilobed ridges, condyle 

slightly inflated. 

Distr. Malesia: Borneo (West, Sarawak, and Sa- 

bah); 5 coll. 

Ecol. Once recorded from forests at 300 m. 
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7. Cyclea cauliflora Merr. Philip. J. Sc. 26 (1925) 

452; En. Philip. 4 (1926) 248; ForMAN, Kew Bull. 14 

(1960) 74. 

Slender climber. Stems 1—6 mm @, woody, puber- 

ulous or sparsely hispid when young, later glabres- 

cent. Leaves: petioles puberulous, 3—7 cm, inserted 

11—22 mm above the basal margin; lamina broadly 

ovate to suborbicular, apex abruptly acuminate to 

subcaudate, acumen finely mucronate, base truncate 

to cordate, 7.5—12.5 by 6.5—11 cm; palmately 

11—13-nerved; glabrous or subglabrous above, sub- 

tomentose below; submembranous. — Male 

inflorescences axillary or cauliflorous (sometimes 

having the appearance of a terminal or cauliflorous 

flowering stem from which the leaves have fallen), 

15—120 cm, laxly and repeatedly branched, puberu- 

lous, flowers in cymose clusters, bracts linear, to- 

mentose, up to 5 mm. — Male flowers white, borne 

on pedicels 1—1.5 mm; sepals 4, free, elliptic, 1.5—2 

by 0.5 mm, pubescent outside; corolla campanulate, 

margin entire, 1 mm long, glabrous, synandrium 1 

mm long. — Female inflorescences ?cauliflorous, c. 

30 cm, with lower lateral branches up to 3(—5) cm, 

puberulous; flowers in rather dense clusters arranged 

along lateral branches, bracts as in male inflorescen- 

ces. — Female flowers borne on pedicels 1—1.25 mm; 

sepals 2, variable in shape, + rotund, 0.75 mm long, 

pilose outside; petals ?none; carpel obliquely ellip- 

soidal, 1 mm long, densely pilose; style 0.25 mm, gla- 

brous, lacinately 4- or 5-lobed, lobes 0.75 mm. Dru- 

pes on pedicels 3—5 mm, rotund in outline, 5 mm @, 

sparsely puberulous; endocarp bearing 4 longitudi- 

nal rows of c. 14 papilliform tubercles, both faces 

smooth with slight depression at centre and bordered 

by prominent ridge. 

Distr. Malesia: Philippines (Luzon, Mindoro, 

Catenduanes, Leyte, Negros). 

Ecol. Once recorded from a forested ridge at 460 

m. 

Notes. In the specimens of RAMos & EDANO 

28836 and 75112 which I have examined, the long 

male inflorescences have been coiled round with 

leafy stems in such a manner that it is extremely diffi- 

cult to follow the course of the inflorescences and 

their branches. It seems probable that the apparently 

long (up to 120 cm) flowering shoots really represent 

a succession of axillary panicles from which the sub- 

tending leaves have fallen. There are several un- 

doubtedly axillary inflorescences about 15 cm long. 

In the two specimens of RAMos 41103 which I have 

seen, the female inflorescences are completely de- 

tached, and their position on the plant is uncertain. 

Cyclea apoensis YAMAMOTO, Trans. Nat. Hist. 

Soc. Taiwan 34 (1944) 312 is probably a synonym of 

this species. The type (ELMER 11272, Mindanao) with 

very young fruits has narrower leaves. 
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8. Cyclea laxiflora Mters [Ann. Mag. Nat. Hist. ser. 

3, 18 (1866) 19, nomen], Contr. Bot. 3 (1871) 241; 

Diets, Pfl. R. Heft 46 (1910) 317; Rmx. Fl. Mal. 

Pen. 1 (1922) 114; Burk. & HEND. Gard. Bull. S.S. 

3 (1925) 344; Burk. & Hanter, ibid. 6 (1930) 171; 

Burk. Dict. 1 (1935) 722; HEND. Mal. Nat. J. 6 

(1951) 415, t. 375; ForMAN, Kew Bull. 14 (1960) 75. 

— C. peltata [non (LAMK) Hook. f. & TH.]: BEcc. 

Malesia 1 (1877) 157, p.p.; Ri. J. Str. Br. R. As. 

Soc. n. 33 (1900) 43, ‘var. arnotti MiERs’. — C. kort- 

halsii Diets ex NORMAN, J. Bot. 62 (1924) Suppl. 5, 

nomen. 

Slender climber up to c. 15 m. Stems hispid to gla- 

brous, herbaceous or slightly woody. Leaves with 

pubescent, usually hispid, petioles (1.3—)4—6.2 cm, 

inserted 8—22 mm above the basal margin; lamina 

triangular-ovate, deltoid-ovate or broadly ovate, 

apex acutely acuminate with acumen finely mucro- 

nate, base truncate to slightly emarginate, 9-16 by 

5—13.5 cm, margin usually hispid; palmately 

9—11-nerved; sparsely hispid to glabrescent above, 

fairly densely hispid to puberulous or subtomentose 

below; papyraceous. — Male inflorescences axillary, 

flowers borne in clusters on a lax thyrse 15—55 by 

10—20 cm, puberulous. — Male flowers with pedicels 

1—2 mm; calyx white or cream, turbinate, glabrous 

or subglabrous, 1—1.5 mm long, lobes 4, broadly tri- 

angular, about half the length of tube; petals 4, free, 

0.5 mm long, glabrous; synandrium c. | mm long, 

shortly exserted. — Female inflorescences cauliflo- 

rous (? always), similar to male, 10—35 by 2.5—10 

cm. — Female flowers on pedicels c. 0.5 mm; petals 

and sepals unknown (? early caducous); carpel 

curved-ellipsoidal, 1 mm long, pilose or glabrous, 

stigma with 3 filiform, divaricate lobes. Drupes 

white, obliquely obovate to rotund in outline, 5—8 by 

4—6 mm, sparsely pubescent; endocarp bearing 3 

rows of papilliform tubercles on both faces. 

Distr. Extreme Lower Thailand (Pattani); in 

Malesia: Sumatra (incl. Banka), Malay Peninsula 

(common) and Anambas Is. (Siantan). 

Ecol. Hedges, cultivated land, scrub, coastal and 

secondary forest; 0—1200 m. 

Uses. According to BurRKILL a decoction made 

from the roots is used medicinally for fever, piles, 

following childbirth and as a vermifuge for children. 

Vern. Malaya: akar gasing bukit, a. pahit, a. 

rempenang, a. terong kemang (kemar), chawan, me- 

timum tikus. 

Note. Although Diets described the inflores- 

cences as cauliflorous, the male inflorescences are 

clearly axillary, as can be seen even in some of the 

specimens he cited. In a few examples, the leaf sub- 

tending the inflorescence has fallen. 

9. Cyclea peregrina Miers [Ann. Mag. Nat. Hist. 

ser. 3, 18 (1866) 20, nomen], Contr. Bot. 3 (1871) 
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242; Diets, Pfl. R. Heft 46 (1910) 316; Merr. En. 

Born. (1921) 251; Yamamoto, J. Soc. Trop. Agric. 

16 (1944) 145; ForMAN, Kew Bull. 14 (1960) 76. 

Slender climber. Stem 1.5—4 mm g, hispid when 

young, later glabrescent and woody. Leaves with pu- 

berulous to glabrescent petioles 2—3 cm inserted 

9—16 mm above the basal margin; lamina broadly 

ovate, apex acutely acuminate with acumen finely 

mucronate, base slightly emarginate, 7.5—10.5 by 

5.5—9 cm; palmately 11—12-nerved; subglabrous 

above, puberulous below; papyraceous. — Male in- 

florescences cauliflorous, 14 by 5 cm, puberulous, 

flowers crowded in dense clusters on lateral bran- 

ches. — Male flowers subsessile or with puberulous 

pedicels up to 0.5 mm; calyx turbinate, sparsely pu- 

berulous, 1.25 mm long, lobes 4, broadly triangular, 

almost equal to length of tube; petals 4, free, 0.25 

mm long, glabrous; synandrium | mm long, scarcely 

exserted. — Female inflorescences similar to male. 

— Female flowers sessile; sepals and petals un- 

known; carpel curved-ellipsoidal, | mm long, puber- 

ulous, stigma 3-laciniate. Drupes subrotund in out- 

line, 5 by 5 mm, puberulous; endocarp bearing 3 

rows of papilliform tubercles on both faces. 

Distr. Malesia: SE. Borneo. 

Note. This species, known only from two speci- 

mens collected by MoTLey at Bandjarmasin about a 

century ago, is intermediate between C. barbata and 

C. laxiflora, having the hairy calyx and dense inflo- 

rescence of the former together with the minute, free 

petals of the latter. It is significant that these two spe- 

cies are not known from Borneo. If more material of 

C. peregrina becomes available it may prove to be 

conspecific with C. Jaxiflora. The dense inflo- 

rescence of MorTLey 684, although bearing open 

flowers, may possibly be immature with the buds 

having opened on drying. Furthermore, sparsely 

hairy calyces do occasionally occur in C. laxiflora. 

10. Cyclea barbata Miers [Ann. Mag. Nat. Hist. ser. 

3, 18 (1866) 19, nomen], Contr. Bot. 3 (1871) 237; 

Diets, Pfl. R. Heft 46 (1910) 314; Back. Schoolfl. 

(1911) 47; Koorp. Exk. Fl. Java (1912) 237; Crais, 

Fl. Siam. En. 1 (1925) 70; HEYNE, Nutt. Pl. (1927) 

618; Burk. Dict. 1 (1935) 721; GaGNep. Suppl. FI. 

Gén. I.-C. 1 (1938) 139, p.p.; Yamamoto, J. Soc. 

Trop. Agric. 16 (1944) 144; ForMAN, Kew Bull. 14 

(1960) 77; Back. & Baku. f. Fl. Java 1 (1963) 161. 

— C. peltata {non (LAMK) Hook. f. & TH.]: Mia. Fl. 

Ind. Bat. 1, 2 (1858) 86, p.p.; SCHEFF. Nat. Tijd. N. 

I. 32 (1873) 393, t. 15; BoERL. Cat. Hort. Bog. 1 

(1899) 43; BoorsMA, Teysmannia 11 (1900) 515; 

Back. FI. Bat. 1 (1907) 40; Voorl. Schoolfl. (1908) 9. 

— C. wallichii Dre1s, Pfl. R. Heft 46 (1910) 315. — 

C. ciliata CraiB, Kew Bull. 1922 (1922) 230; Fl. Si- 

am. En. 1 (1925) 71. 

Slender climber, up to c. 5 m. Roots tuberous. 

Stems herbaceous or woody, hispid when young, lat- 

er glabrescent. Leaves with hispid petioles 3—6.5 cm, 

inserted 6—25 mm above the basal margin; lamina 

ovate, deltoid-ovate or broadly ovate, apex acutely 

acuminate to obtuse with a finely mucronate acu- 

men, base slightly emarginate, truncate or rounded, 

6—17.5 by 4—12.5 cm, margin often hispid; palmate- 

ly 9—12-nerved; hispid to subglabrous above, puber- 

ulous to tomentose below, occasionally hispid along 

nerves; papyraceous. — Male inflorescences axillary 

or cauliflorous, 7—12(—30) by 0.5—4(—12) cm, pu- 

berulous; flowers in dense, subcapitate, hairy 

clusters interruptedly borne on short lateral branches 

1—4(—7) cm. — Male flowers with pedicels 1—2 mm, 

calyx greenish, turbinate, puberulous, 1.5—2 mm 

long, lobes 4 (or 5), triangular, about half the length 

of tube; corolla gamopetalous, turbinate, margin 

truncate or obtusely lobed, 0.75 mm long, glabrous; 

synandrium 1.5—2 mm long, usually exserted. — Fe- 

male inflorescences similar to male but usually broa- 

der, 11—19 by 3—7 cm. — Female flowers sessile in 

dense heads; sepals 2, rhomboid to obovate, 0.5 mm 

long and broad, pilose on outer surface; petals 2, + 

reniform, opposite to and much broader than sepals, 

0.5 by 0.75-1 mm, glabrous; ovary curved- 

ellipsoidal, 1 mm long, densely pilose, stigma 3-la- 

ciniate. Drupes obliquely obovate to rotund in out- 

line, 5-7 mm long, 4—5.5 mm broad, puberulous; 

endocarp bearing 3 rows of papilliform tubercles on 

both faces. 

Distr. Assam, Burma, Thailand, Cochinchina; 

in Malesia: NW. Sumatra (Simalur I.), P. Sebesi and 

Krakatoa Is. in Sunda Strait, W.—E. Java. 

Ecol. In forests (including teak and bamboo for- 

est) and in alang? fields, O—1000 m. 

Uses. The leaves are commonly used in Java to 

prepare a refreshment in the form of a jelly called 

‘tiintjau’. This is usually eaten together with a sweet 

syrup. The leaves are crushed in water and the mix- 

ture left to set. The jelly is also regarded as a stom- 

ach-medicine. According to HEYNE, the roots attain 

considerable size and when dried are used medicinal- 

ly: a brew prepared from them is used as a prophylac- 

tic against fever. The very bitter taste is due to the al- 

kaloid ‘cycleine’. The starch content of the roots is 

high, and there is about 10% fat content. 

Vern. Simalur I.: olor kalimenang, o. labana 

uding; Java: areuj tarawulu, tjamtjau, S, djudju, 

kepleng, krotok, J, kelemaju telor, terung kemau, 

tjintjau, Md. 

Notes. Three collections by Koorpers differ in. 

some respects from the rest of the material. These are 

Koorpers 27853, 34037 (both from Central Java) 

and 38535 (E. Java). Dimes annotated the Bogor spe- 

cimens of these numbers as ‘Cyclea korthalsii DiELs’, 

a name later published as a nomen nudum by Nor- 

MAN (/.c.), where it was applied to ForBEs 2622a 
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from Sumatra, which belongs to C. /axiflora MIERs. 

In the index to collectors’ numbers in DIELs’ mono- 

graph these three KOoORDERS numbers are all referred 

to ‘Cyclea tomentosa’, a name which I have not been 

able to find elsewhere. However, Diets cited the 

same numbers under his general treatment of C. 

barbata. 

In these specimens the lamina is smaller and nar- 

rower (S—8 cm long, 2.5—5 cm broad) than typical C. 

barbata and the petiole is inserted only 1—2 mm from 

the basal margin of the lamina. The stems differ in 

being puberulous and not hispid. The numbers 34037 

and 38535 are in fruit. Number 27853 bears young 

male buds and very few open flowers, of which two 

were dissected and were both found to have one petal 

completely free from the rest of the gamopetalous 

corolla. I am uncertain of the taxonomic value of the 

above differences. These collections may be provi- 

sionally regarded as representing aberrant forms of 

C. barbata. 

Drets placed C. barbata in his key under ‘Synan- 

drium inclusum’, although the synandrium is usually 

exserted. Cyclea wallichii, which Diets originally de- 

scribed and placed under ‘Synandrium exsertum’ in 

his key cannot be distinguished from it and is accord- 

ingly reduced. 

25. STEPHANIA 

Lour. Fl. Coch. 2 (1790) 608; Miers, Contr. Bot. 3 (1871) 210; Drets, Pfl. R. 

Heft 46 (1910) 259; ForMAN, Kew Bull. 11 (1956) 43; ibid. 22 (1968) 352. — Cly- 

pea Bt. Bijdr. (1825) 26; Miers, Contr. Bot. 3 (1871) 205. — Fig. 19, 20. 

Climbers, mostly slender. Stems woody or herbaceous. Roots sometimes tu- 

berous. Leaves with petioles usually geniculate at base; lamina peltate, usually 

+ ovate to suborbicular, palmately 8—13-nerved. Jnflorescences axillary or 

arising from old, leafless stems, usually composed of peduncled umbelliform 

cymes which are solitary or racemosely arranged, at least the 1st(—2nd) orders 

of branching umbellate (in Mal. spp.), the ultimate branching sometimes irregu- 

lar, or sometimes the cymes condensed to disciform capitula. — Male flowers 

symmetrical: sepals free, imbricate, 6 or 8 in two equal or unequal whorls, or 

only 2—3 in S. capitata, usually + obovate; petals free, 3 or 4 or 2—3 in S. capi- 

tata, usually + broadly obovate with lateral margins often involute; stamens 

connate into a peltate synandrium, anther-cells 4—8 dehiscing transversely. — 

Female flowers symmetrical or asymmetrical: sepals 1—8, petals 2—4, both simi- 

lar to male; carpel 1, style very short or absent, stigma shortly lobed or divari- 

cately laciniate. Drupes obovoid with style-scar near base, glabrous; endocarp 

bony, dorsally bearing a horseshoe-shaped band of 2 or 4 longitudinal rows of 

processes or transverse ridges, condyle often perforate. Seed horseshoe-shaped. 

Embryo with cotyledons + equalling the radicle, surrounded by endosperm. 

Distr. About 35 spp. in the warmer parts, mostly tropics, of the three continents in the Old World; 

throughout Malesia. 

Notes. The Malesian species of Stephania fall into Diets’ sections Thamnothyrsa and Eustephania. These 

sections are not maintained in the following account since the distinctions between them, which were based 

on the position and form of the inflorescence, are unreliable. 

As to life-form, the species differ: S. japonica, S. psilophylla and S. venosa seem to have annual or seasonal 

stems, while S. corymbosa and S. zippeliana have perennial woody stems. 

The form of the inflorescence is specifically important in Stephania; in all the Malesian species its organisa- 

tion is based on one or more peduncled, umbelliform cymes, which show varying degrees of condensation 

in different species. In S. montana and S. corymbosa the cymes are lax and bear pedicellate flowers. In S. 

Japonica the flowers are sessile in subcapitate globose clusters. Extreme condensation of the cyme-branches 

occurs in S. capitata and S. dictyoneura resulting in a solid, disciform receptacle on which the flowers are 
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very densely crowded. The composition of the inflorescence is usually either a solitary umbelliform cyme as 

in S. japonica and S. venosa or a racemose arrangement of umbelliform cymes as in the other species. The 

former composition is a character used by Drets for his section Eustephania and the latter for his section 

Thamnothyrsa. In S. psilophylla, however, a racemose arrangement of cymes is usual but solitary cymes also 

occur. 
Externally, the fruits of different species are similar; the differences are to be found internally. The remark- 

able ornamentation of the endocarp is usually distinct for each species. There are 2 or 4 rows of processes 

in the form of ridges, hooks, rods or plates, the rows running longitudinally along the dorsal surface of the 

endocarp. Each species has a characteristic range in the number and form of these processes. 

KEY TO MALE PLANTS 

(Note: The male of S. dictyoneura is not known but from female inflorescences it is clear that the species be- 

longs next to S. capitata in this key.) 

1. Inflorescences composed of umbelliform cymes. 

Dmilowers sessile.on subsessile mmdenseiclustersyer ry. sae ae cies certo teeta) avs haven tet 1. S. japonica 

2. Flowers pedicellate. 

3. Inflorescences verruculose; peduncles of cymes arising retrorsely from main axis. Leaf-margin with wide, 

shallow crenations; petiole inserted 2—3 mm from base .....................-.. 2. S. grandiflora 

3. Inflorescences glabrous, papillose or puberulous; peduncles of cymes not retrorse along main axis. Leaf- 

margin not widely crenate; petiole inserted more than (6—)10 mm from base. 

4. Leaves submembranous, margin often slightly lobed, reticulation scarcely raised and usually drying red- 

dish brown. Inflorescence usually a solitary axillary subumbel ..................... 3. S. venosa 

4. Leaves papyraceous to coriaceous. 

5. Inflorescences less than 1.5 cm long. Reticulation on lower surface of leaf very fine and raised 

4. S. reticulata 

5. Inflorescences 3 cm or more long. 

6. Sepals unequal. Petals papillose-puberulous within. Upper surface of leaf often minutely subpapil- 

losei(axeefepidermalicells) ein tance tree ene oe eee rie ee eee 5. S. corymbosa 

6. Sepals + equal. Petals glabrous. Upper surface of leaf not subpapillose. 

7. Leaves with lax reticulation. 

8. Leaves triangular-orbicular to orbicular, apex rounded to very broadly obtuse 6. S. salomonum 

8. Leaves triangular to ovate, apex acute to obtuse. 

9. Umbelliform cymes 2—5 cm with primary rays less than 1 cm. Leaves ovate to ovate-triangular, 

FDA OOUNG . atic cant an udndle coon ee OOOO E RoE DES DopeDEaaaa ude pe aac 7. S. moluccana 

9. Umbelliform cymes 4—14 cm with primary rays more than | cm. Leaves triangular to narrowly 

Hitenrilkin, GloOcVean/egMie scaoauscnaamdod soos ubcbosuovoonpuscossdagods- 8. S. montana 

7. Leaves with very fine reticulation. 

10. Leaves 5S—9 by 4~8 cm. Inflorescences axillary, composed of very slender umbelliform cymes 

DaSa~ CICINMION GA Mes ARNE Reels clean slate cho d cree ce Pb Ge aes snpelieutin Meee 9. S. psilophylla 

10. Leaves usually more than 16 by 10 cm. Inflorescences very large (over 30 cm long) usually on old, 

leafless stems, composed of stout umbelliform cymes over 10 cm long ..... 10. S. zippeliana 

1. Inflorescences composed of peduncled disciform capitula. 

11. Leaves with a lax and rather obscure reticulation, apex often caudate; petiole inserted more than 10 mm 

PEED ASC See te ee EE olin ccs cinerea odio sale whee eee 11. S. capitata 

11. Leaves with a close, raised reticulation, apex shortly acuminate; petiole inserted 3—7 mm from base 
12. S. dictyoneura 

KEY TO FEMALE PLANTS 

1. Inflorescences composed of umbelliform cymes. 
2. Inflorescences verruculose. Leaf-margin with wide, shallow crenations; petiole inserted 2-3 mm from 

BASCe) ee ee tes NTE rans GENEID OHNE Le. GARE. MEISE SS Se OE I 2. S. grandiflora 
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2. Inflorescences glabrous, papillose or puberulous. Leaf-margin not widely crenate; petiole inserted more 

than (6—)10 mm from base. 

3. Leaves submembranous, margin often slightly lobed, reticulation scarcely raised and usually drying red- 

dish brown. Inflorescence usually a solitary axillary cyme. Flowers asymmetrical: sepal 1, petals 2 

3. Leaves papyraceous to coriaceous. 

3. S. venosa 

4. Drupes sessile or subsessile (excluding ultimate infructescence branchlets). 

5. Leaves with a rather lax reticulation, often obscure on upper surface which is often minutely papillose. 

Endocarp generally suborbicular in outline with 4 dorsal rows of (10—)12—19 hooks. Female flowers 

ASV EthiCal +. 2... He Ae ee ee eee: PIG ALORA. MAO eras aot 5. S. corymbosa 

5. Leaves with a fine reticulation usually visible on both surfaces. Endocarp obovate in outline with 2 

or 4 dorsal rows of ridges or lamelliform projections. Female flowers symmetrical. 1. S. japonica 

4. Drupes pedicellate, apart from occasional sessile ones. 

6. Leaves with very fine reticulation visible on one or both surfaces. 

7. Drupes 4—5 mm long. Leaves 5—9 by 4—8 cm. Endocarp with 2 or 4 dorsal rows of 7—9 ridges or pa- 

pilliform processes. Inflorescences axillary 8 tae, Aen cima tid ees cen Cigna ses ce 9. S. psilophylla 

7. Drupes 7-10 mm long. Inflorescences usually on old, leafless stems. 

8. Leaves 7-13 by 5—10 cm. Endocarp with 4 dorsal rows of 9—11 very prominent projections, the 

outer 2 rows lamellifonn, dorsalsunface very scabrid!ss. 25... sees eee ee eee 4. S. reticulata 

8. Leaves usually more than 16 by 10 cm. Endocarp with 4 dorsal rows of 9—14 short papilliform pro- 

cesses or low ridges (Sometimes T-shaped), dorsal surface slightly rough or smooth 10. S. zippeliana 

6. Leaves with a lax reticulation visible on both surfaces. 

9. Leaves triangular-orbicular to orbicular, apex rounded to very broadly obtuse . 6. S. salomonum 

9. Leaves triangular to ovate, apex acute to obtuse. 

LOM Beavestovate to ovate-tnancularyapexiObtuses-nee ne aera eee ee eee 7. S. moluccana 

10. Leaves triangular to narrowly triangular, apex very acute.................... 8. S. montana 

1. Inflorescences composed of peduncled, disciform capitula. 

11. Leaves with a lax and rather obscure reticulation, apex often caudate; petiole inserted more than 10 mm 

ETO MAMET ASCH eee. Ak het Ss eh hus Or eve is eee 11. S. capitata 

11. Leaves with a close, raised reticulation, apex shortly acuminate; petiole inserted 3—7 mm from base 

1. Stephania japonica (THUNB.) Miers, Ann. Mag. 

Nat. Hist. ser. 3, 18 (1866) 14, p.p., excl. CUMING 

1160; Contr. Bot. 3 (1871) 213, p.p., excl. CUMING 

1160; Drets, Pfl. R. Heft 46 (1910) 277; in Elmer, 

Leafl. Philip. Bot. 4 (1911) 1166; JuEL, Pl. Thunb. 

(1918) 245; W.H. Brown, Minor Prod. Philip. For. 

3 (1921) 186; GaGnep. Suppl. Fl. Gén. I.-C. 1 (1938) 

134; YAMAMOTO, Taiwania 1 (1948) 46; FoRMAN, 

Kew Bull. 11 (1956) 49. — Menispermum japonicum 

THUNB. FI. Jap. (1784) 193; Lamx, Encycl. Méth. 4 

(1797) 96; WILLD. Sp. PI. 4 (1806) 827. — Cissampe- 

los hernandiifolia WILLD. Sp. Pl. 4 (1806) 861 (‘her- 

nandifolia’); Dc. Syst. 1 (1817) 533; Prod. 1 (1824) 

100; Roxs. FI. Ind. ed. Carey 3 (1832) 842. — Coccu- 

lus japonicus (THUNB.) Dc. Syst. 1 (1817) 516; Prod. 

1 (1824) 96, incl. var. timoriensis Dc. — Cocculus 

forsteri Dc. Syst. 1 (1817) 517; Prod. 1 (1824) 96; 

GUILLEMIN, Ann. Sci. Nat. II, 7 (1837) 370. — Cly- 

pea discolor BL. Bijdr. (1825) 26. — S. discolor (BL.) 

SPRENG. Syst. Veg. 4 (1827) 316; Hassk. Pl. Jav. 

Rar. (1848) 168; Miers, Contr. Bot. 3 (1871) 224; 

Boer. Cat. Hort. Bog. 1 (1899) 42, incl. var. her- 

nandiifolia (WILLD.) BOERL.; BACK. FI. Bat. 1 (1907) 

39; Voorl. Schoolfl. (1908) 9; Rip. J. Str. Br. R. As. 

Soc. n. 87 (1923) 52. — Clypea glaucescens DECNE, 

12. S. dictyoneura 

Nouv. Ann. Mus. Paris 3 (1834) 423, t. 18; SPAN. 

Linnaea 15 (1841) 164. — S. glaucescens (DECNE) 

Wa p. Rep. | (1842) 96; Miers, Contr. Bot. 3 (1871) 

214. — S. hernandiifolia (WiLLD.) WALP. Rep. 1 

(1842) 96; Hook. f. & Tu. FI. Ind. 1 (1855) 196, p.p.; 

Mia. FI. Ind. Bat. 1, 2 (1858) 83; BENTH. FI. Austr. 

1 (1863) 57, p.p.; Kurz, Nat. Tijd. N. I. 27 (1864) 

177; Miers, Contr. Bot. 3 (1871) 222; Mig. Ann. 

Mus. Bot. Lugd.-Bat. 4 (1868) 85, incl. var. genuina 

seu glabra et var. discolor (BL.) M1q.; HooK. f. & TH. 

Fl. Br. India 1 (1872) 103; ScHEFF. Nat. Tijd. N. I. 

32 (1873) 401; Kurz, J. As. Soc. Beng. 43, ii (1874) 

61; Becc. Malesia 1 (1877) 154; Kine, J. As. Soc. 

Beng. 58, ii (1889) 385; Wars. Bot. Jahrb. 13 (1891) 

314; Rw i. Trans. Linn. Soc. II, 3 (1893) 274; K. Scu. 

Notizbl. Berl.-Dahl. 2 (1898) 116; Bamey, Queensl. 

FILL (1899) 33 pipss Ke ScHe& aur SEE Deut 

Schutzgeb. Siidsee (1901) 311; BRANDis, Indian Trees 

(1906) 23; GaGnep. Fl. Gén. I.-C. 1 (1908) 147; 

Drts, Pfl. R. Heft 46 (1910) 279; Back. Schoolfl. 

Java (1911) 46; Koorp. Exk. Fl. Java 2 (1912) 335; 

Merr. En. Born. (1921) 250; Ript. Fl. Mal. Pen. 1 

(1922) 113; BurK. & HEND. Gard. Bull. S. S. 3 (1925) 

344; Cram, Fl. Siam. En. 1 (1925) 69; HEyNeE, Nutt. 

Pl. 1 (1927) 617; Back. Onkr. Suiker. 2 (1930) 247; 
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Fig. 19. Stephania japonica (THUNB.) Miers. a—d, f—h. var. timoriensis (DC.) FORMAN, e. var. discolor (BL.) 

FORMAN, g—i. var. japonica. a. Habit, «2/3, b. male flower, x20, c. sepal, x15, d. petal, inner view, x15, 

e. female flower, x20, f. drupe, x2, g. endocarp, x4 with A. detail of ornamentation viewed along the me- 

dian dorsal line, x10, i. variant of ornamentation, x10. — S. venosa (BL.) SPRENG. j. Female flower with 

1 sepal and 2 petals, x20. — S. corymbosa (BL.) Wap. k. Male flower, X10, /. petal, glandular inner face, 

«15, m. drupe, <2, n. detail of ornamentation on endocarp, x10 (a—d ELBERT 3998, e S 40966, f—h RoBINn- 

SON 487, 7 BS 80201, 7 Koorpers 25871, kK—/ BS 80080, m—n Ktoss 19126). 
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Atlas (1936) t. 258; Burk. Dict. 2 (1935) 2076; MERR. 

J. Arn. Arb. 19 (1938) 340; Masam. En. Phan. Born. 

(1942) 276; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 138; Taiwania | (1948) 48. — S. forsteri (Dc.) 

A. Gray, Bot. U.S. Expl. Exped. 1 (1854) 36; DIELs, 

Pfl. R. Heft 46 (1910) 278; Nova Guinea 8 (1910) 

283; Back. Schoolfl. Java (1911) 46; Koorp. Exk. 

Fl. Java 2 (1912) 336. — S. concinna Miers [Ann. 

Mag. Nat. Hist. ser. 3, 18 (1866), 15, nomen] Contr. 

Bot. 3 (1871) 226. — S. exigua Miers [Ann. Mag. 

Nat. Hist. ser. 3, 18 (1866) 16, nomen] Contr. Bot. 

3 (1871) 228. — S. hallieri Deis, Pfl. R. Heft 46 

(1910) 281; Merr. En. Born. (1921) 250; Masa. En. 

Phan. Born. (1942) 276; Yamamoto, J. Soc. Trop. 

Agric. 16 (1944) 140. — Fig. 19a—i. 

For further names based on extra-Malesian types, 

see FORMAN (1965: 55). 

Slender climber, 2—10 m. Root tuberous. Stem 

herbaceous or thinly woody, glabrous or crispately 

puberulous. Leaves with glabrous or crispately pu- 

berulous petioles 3-12 cm; lamina _ broadly 

triangular-ovate to ovate, (4—)6—12(—17) by 

4—10(—14) cm, apex usually + acuminate with the 

acumen usually obtuse and mucronulate but some- 

times very acute or very obtuse, base broadly round- 

ed to slightly cordate; fine reticulation usually visible 

on both surfaces, upper surface glabrous; lower sur- 

face glabrous or crispately puberulous and also 

sometimes glaucous (due to very minute whitish pa- 

pillae); + papyraceous. — Male inflorescence an 

axillary compound umbelliform cyme 4—9 cm, bear- 

ing flowers in dense, subcapitate, cymose clusters, 

glabrous or puberulous, usually solitary, but occa- 

sionally paired or a few borne on an axillary shoot. 

— Male flowers green, white or yellow, sessile or sub- 

sessile: sepals 6 or 8, glabrous or puberulous outside, 

oblanceolate to spathulate, 0.75—1.25 mm; petals 3 

or 4, glabrous, + obdeltoid to suborbicular, 0.5—1 

mm; synandrium 0.5—1 mm long, exsert or not. — 

Female inflorescence similar to male. — Female 

flowers with petals and sepals as in male but number 

of sepals often reduced; carpel + ovoid, 0.75—1 mm. 

Drupe red, sessile or subsessile (occasionally with 

pedicels up to 2 mm long), + obovate to suborbicu- 

lar in outline, 4—8 by 4—6 mm. Endocarp usually 

perforate, dorsally bearing 2 longitudinal rows of 

about 8—10 transverse ridges which are often + 

2-lobed thus forming 4 distinct rows of processes, + 

papilliform in the 2 inner rows and broader and often 

hooked in the 2 outer rows; surface between and 

around tubercles usually smooth, rarely rough. 

Distr. Japan, S. China, Indochina, Thailand, In- 

dia, throughout Malesia, N. & E. Australia, 

Polynesia. 

Ecol. In hedges, thickets, river-banks, secondary 

growth and forests, from sea-level to 2000 m. Fi. fr. 

Jan.—Dec. (at least, in Java). 
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Uses. In var. discolor the tuberous root is bitter 

and very poisonous due to its picrotoxin content. It 

is used medicinally for fever, diarrhoea, urinary dis- 

eases and stomach-ache. Crushed leaves in water 

form a slightly gelatinous mass which is applied to 

breast infections. Although reported to be poisonous 

to livestock in Australia (WHITE, Queensl. Agric. J. 

n.s. 8, 1917, 230), feeding tests have proved negative 

(EverisT, Pois. Pl. Austr. rev. ed., 1981, 528). 

Vern. Java: areuj gurrung, djadjo, djundju lala- 

keh, kepleng, ojod minjak, ondjo ondjo, seloro, slu- 

ru, tjiluru, tiimtjau minjak; Moluccas: ginato bobu- 

do, gurnali babudo, Ternate; New Guinea: bidililim, 

West; worarugan, East, Hagen-Chimbu. 

Notes. The very extensive synonymy of this spe- 

cies is the result of combining the synonyms quoted 

by Drets for three species, which he recognized as 

distinct, viz. S. forsteri(DC.) A. Gray, S. hernandii- 

folia (WiLLD.) Wap. and S. japonica (THUNB.) 

Miers. The only differences between these taxa con- 

cern the presence or absence of a puberulous indu- 

mentum on the lower surfaces of the leaves and on 

the inflorescences, as indicated in the key below. The 

degree of hairiness varies considerably but the great 

majority of the specimens I have examined can be 

placed in one of these three taxa, which occupy dif- 

ferent but overlapping geographical areas. I there- 

fore consider S. forsteri, S. hernandiifolia and S. ja- 

ponica to be no more than varieties of one wide- 

spread species. 

For a detailed discussion on the types see FORMAN 

(1956). 

The endocarp of S. japonica was described by 

DrELs as imperforate. It is, however, usually per- 

forate in all three varieties of this species. 

KEY TO THE VARIETIES 

1. Leaves glabrous below (region around insertion of 

petiole sometimes puberulous). 

2. Inflorescences glabrous ...... a. var. japonica 

2. Inflorescences puberulous.. b. var. timoriensis 

1. Leaves puberulous below (apart from region 

around insertion of petiole .... ¢. var. discolor 

a. var. japonica 

For synonymy, see FORMAN (1956: 49). 

Plant entirely glabrous; the bracts and sepals 

(outer surface) sometimes papillose. 

Distr. Ceylon, SW. Deccan, E. China, Korea, 

Japan, Taiwan, Tonga & Society Is.; in Malesia: Les- 

ser Sunda Is. (Timor), Moluccas (Ceram), Philip- 

pines (Batan Is., Luzon, Mindoro, Negros, Pala- 

wan). 

b. var. timoriensis (DC.) FoRMAN, Kew Bull. 11 
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(1956) 49. — Fig. 19a—d, f—h. 

For synonymy, see FORMAN (/.c.). 

Leaves glabrous (sometimes sparsely puberulous 

on the lower surface around the insertion of the pet- 

iole). Inflorescences crispately puberulous. 

Distr. E. Bengal to N. Australia and Polynesia 

(New Caledonia, Samoa, Tahiti); in Malesia: Central 

& E. Java, Lesser Sunda Is., SW. Celebes, Moluccas 

(Ceram, Ambon, Kei Is.), Papua New Guinea. 

c. var. discolor (BL.) FoRMAN, Kew Bull. 11 (1956) 

49. — Fig. 19e. 

For synonymy, see FORMAN (/.c.). 

Leaves crispately puberulous below. Inflorescen- 

ces crispately puberulous. 

Distr. Tropical SE. Asia: S. China (Yunnan), In- 

dia, Nepal, Burma, Thailand, Indochina to E. Aus- 

tralia; in Malesia: throughout, except the Philip- 

pines. 

2. Stephania grandiflora FoRMAN, Kew Bull. 22 

(1968) 354. 

Woody climber. Young stems, petioles and inflo- 

rescences verruculose. Leaves with petioles 3—5 cm 

inserted 2—3 mm from the basal margin; lamina 

triangular-ovate, 6—12 by 4.5—9 cm, base truncate, 

apex acute or obtuse, margin broadly and slightly 

crenate, reticulation dense, raised and very conspicu- 

ous on both surfaces, glabrous, thinly coriaceous. — 

Male inflorescences axillary, c. 22—35 cm long, com- 

posed of umbelliform cymes 10—12 cm long with 

peduncles 5—7 cm, arising retrorsely from the main 

axis. — Male flowers on slender pedicels, c. 2 mm; 

sepals 6 or 8, elliptic or broadly elliptic, 3—4 mm, gla- 

brous; petals 3 or 4, cuneate-oblong, 3 mm with the 

lateral margins inflexed, apex truncate, glabrous; 

synandrium 3 mm long. — Female flowers un- 

known. Drupe yellow on pedicel up to 2 mm long, 

obovate in outline, 6 mm long. Endocarp imperfor- 

ate with 4 dorsal rows of c. 13 processes, papilliform 

in the median rows, but consisting of transverse rid- 

ges, hooked on the outer margins in the lateral rows. 

Distr. Malesia: East New Guinea (E., W.& S. 

Highlands). 

Ecol. Primary and seondary forest by streams 

and in regrowth in logged areas, on peaty humic soil 

and humic soil over orange-brown clay at 2300—2700 

m. Fi. June, July; fr. Feb., June, Sept., Oct. 

Uses. Local people make abdominal belts from 

the stems. 

Vern. Kepilam, kwik, Enga dial., kuip, Wabag, 

kuru ponde, Hagen Distr. 

Note. This is a most distinctive species of Stepha- 

nia in several respects. The leaves differ from those 

of other species in the wide and shallow crenations at 

the margin of the lamina, which is densely reticulate 

and comparatively thick in texture. The flowers are 

the largest known in the genus. The inflorescences 

are remarkable in that the main branches, i.e. the 

peduncles of the umbelliform cymes, are directed 

backwards towards the base of the inflorescence, 

suggesting that the inflorescences are pendulous with 

the retrorse branches directed upwards. 

3. Stephania venosa (BL.) SPRENG. Syst. Veg. 4 

(1827) 316; Wap. Rep. 1 (1842) 96; Drets, Pfl. R. 

Heft 46 (1910) 271; Koorp. Exk. Fl. Java 2 (1912) 

336; Masam. En. Phan. Born. (1942) 276; YAma- 

mMoTO, J. Soc. Trop. Agric. 16 (1944) 141; FoRMAN, 

Kew Bull. 11 (1956) 58; Back. & Baku. f. Fl. Java 

1 (1963) 160 (‘venenosa’); FORMAN, Kew Bull. 22 

(1968) 352. — Clypea venosa BL. Bijdr. (1825) 27. — 

S. prapatensis YAMAMOTO, J. Soc. Trop. Agric. 16 

(1944) 143. — S. rotunda (non Lowur.) Mig. Ann. 

Mus. Bot. Lugd.-Bat. 4 (1868) 86; SCHEFF. Nat. Tijd. 

N. I. 32 (1873) 401, t. 14; BEcc. Malesia 1 (1877) 155; 

Rot. J. Str. Br. R. As. Soc. n. 54 (1910) 15; ibid. n. 

59 (1911) 67 (‘rotundifolia’); F\. Mal. Pen. 1 (1922) 

113. — S. hernandiifolia {non (WILLD.) WALP.] 

Rw. J. Str. Br. R. As. Soc. n. 59 (1911) 67. — Fig. 

19j. 

Slender climber up to c. 20 m, containing red sap. 

Root tuberous. Stem herbaceous, glabrous. Leaves 

with glabrous petioles (3—)6—22 cm; lamina broadly 

triangular-ovate, margin often slightly lobed, 6—20 

by 6—20 cm, apex obtusely mucronulate, base slight- 

ly cordate; lower surface rather pale with a darker ve- 

nation (in sicco usually reddish brown) very minutely 

papillose, otherwise glabrous; upper surface usually 

darker, glabrous; submembranous. — Male inflores- 

cences an axillary, peduncled, umbelliform cyme, 

6—15 cm, papillose (occasionally glabrous), usually 

solitary. — Male flowers yellow to orange with pedi- 

cels 1-2 mm; sepals 6, papillose outside, outer 3 ob- 

lanceolate, 2—2.5 mm long; inner 3 obovate, ungui- 

culate, 2—2.5 mm long; petals 3, obdeltoid-obovate, 

1.25—1.5 mm long, glabrous; synandrium 1—1.75 

mm long. — Female inflorescence similar to male. — 

Female flowers with pedicels about 1 mm, asymmet- 

rical; sepal 1, elliptic-oblong to obovate, 1—1.25 by 

0.5 mm, papillose or glabrous outside; petals 2, + 

suborbicular to obdeltoid, 0.5—0.75 mm g, glabrous. 

Sepal and petals on one side of the flower; carpel + 

ellipsoidal, 1—1.5 by 0.5—0.75 mm. Drupe red with 

pedicels up to 7 mm, obovate in outline, 6—9 by 5—6 

mm. Endocarp perforate, dorsally bearing 4 longitu- 

dinal rows of 12—16 papilliform processes. 

Distr. Andaman Is., Thailand, Vietnam, S. Chi- 

na (Yunnan); in Malesia: N. Sumatra, N. Malaya 

(Perlis, Langkawi Is.), Java, N. Borneo (Mt Kinaba- 

lu), Philippines (Luzon), and SW. Celebes. 

Ecol. On hillsides, plains and mountains, scat- 

tered in forests up to 1600 m. On limestone in Ma- 

laya. 
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Vern. Java: gorong bodas. 

Note. Some male specimens from Langkawi Is. 

have a fleshy scale on the inside of each petal which 

may indicate a distinct taxon. 

4. Stephania reticulata Forman, Kew Bull. 11 (1956) 

65; ibid. 22 (1968) 352; ibid. 39 (1984) 113. 

Woody climber. Leaves with petioles 4—12 cm, 

glabrous or puberulous towards the apex; lamina tri- 

angular-ovate, 7—13 by 5—10 cm, apex usually atten- 

uately acuminate, base truncate or broadly rounded, 

lower surface with reticulation very fine and raised, 

glabrous or sparsely puberulous towards the base of 

the nerves, upper surface with laxer reticulation, 

glabrous, papyraceous. — Male inflorescences axil- 

lary, less than 1.5 cm long, a solitary umbelliform 

cyme or a few cymes arising from a very short axis, 

glabrous. — Male flowers on pedicels 1.25—1.5 mm 

in dense subglobose clusters; sepals 6, elliptic or ob- 

lanceolate, 1—1.25 mm long; petals 3, broadly ob- 

ovate, the lateral margins inflexed, 0.5 mm long; syn- 

andrium 0.75—1 mm long. — Female inflorescences 

similar to male but much larger. Infructescence axil- 

lary or on older, leafless stems, 4—14 cm long, sub- 

glabrous or puberulous. — Female flowers subsessile 

or on pedicels c. 0.5 mm long; sepals and petals simi- 

lar to male; carpel 1 mm long. Drupe yellow to red 

on pedicel 3—5 mm, sometimes sessile, obovate to 

suborbicular in outline, 7—9 by 7—8 mm. Endocarp 

perforate with 4 dorsal rows of 9—11 projections irre- 

gularly divided at the apices, the 2 median rows + 

rod-like, the 2 outer rows lamelliform with the outer 

margins hooked, the whole dorsal surface very sca- 

brid. 

Distr. Tenasserim and Peninsular Thailand (Pa- 

talung; Pattani); in Malesia: W. Java and N. Borneo 

(Sarawak; Mt Kinabalu & Crocker Range). 

Ecol. In forests, in continental Asia at c. 

300—400 m, in W. Java 500—1000 m, in Sabah 

1000—1700 m. 

Notes. This species is clearly distinguished by its 

very small, axillary, male inflorescences bearing 

shortly pedicellate flowers, and also by the pedicel- 

late fruits containing remarkable endocarps which 

dorsally bear 2 inner rows of = rod-like projections 

and 2 outer rows of thin, transverse, plate-like pro- 

jections, which are hooked on the outer margin. The 

projections are irregularly divided at their tips and 

the whole dorsal surface of the endocarp between the 

projections is very rough. 

BACKER & Baku. f. (Fl. Java 1, 1963, 157) exclude 

this species from W. Java, but I disagree (/.c. 1968). 

5. Stephania corymbosa (BL.) Wap. Rep. 1 (1842) 

96; Mia. FI. Ind. Bat. 1, 2 (1858) 84; Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 86; Becc. Malesia 1 (1877) 155; 

Drets, Pfl. R. Heft 46 (1910) 267; Bacx. Schoolfl. 

Java (1911) 46; Koorp. Exk. Fl. Java 2 (1912) 336; 

Back. Bull. Jard. Bot. Btzg II, 12 (1913) 31; Rw. J. 

Fed. Mal. Stat. Mus. 8 (1917) 14; Fl. Mal. Pen. 1 

(1922) 113; Merr. En. Born. (1921) 250; Burk. & 

HEND. Gard. Bull. S. S. 3 (1925) 344; Norman, J. 

Bot. 64 (1926) Suppl. 142; Masam. En. Phan. Born. 

(1942) 276; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 137; ForMAN, Kew Bull. 11 (1956) 60, f. 4; 

Back. & BAKH. f. Fl. Java 1 (1963) 160; Pancuo, 

Vasc. Fl. Mt. Makiling 1 (1983) 285. — Clypea co- 

rymbosa Bu. Bijdr. (1825) 27. — S. ramuliflora 

Mrers [Ann. Mag. Nat. Hist. ser. 3, 18 (1866) 16, 

nomen], Contr. Bot. 3 (1871) 232. — ? S. cauliflora 

Becc. Malesia 1 (1877) 155; Diets, Pfl. R. Heft 46 

(1910) 267; HottH. & Lam, Blumea 5 (1942) 180. — 

S. hernandiifolia [non (WILLD.) WaLp.] Koorp. 

Meded. Lands PI. Tuin 19 (1898) 340. — S. catose- 

pala Diets, Pfl. R. Heft 46 (1910) 268; in Elmer, 

Leafl. Philip. Bot. 4 (1911) 1166; Merr. En. Philip. 

2 (1923) 149, p.p., excl. MERRILL 828, 9705 et SANTOS 

31806. — S. merrillii Diets, Pfl. R. Heft 46 (1910) 

268; in Elmer, Leafl. Philip. Bot. 4 (1911) 1166; 

Merr. En. Philip. 2 (1923) 150; Yamamoro, J. Soc. 

Trop. Agric. 16 (1944) 137. — S. ramosii Diets, Phi- 

lip. J. Sc. 7 (1912) Bot. 265; Merr. En. Philip. 2 

(1923) 150. — S. menadonensis Diets ex Koorp.- 

ScHum. Syst. Verz. (1914) 41, nomen. — ? S. bor- 

neensis YAMAMOTO, J. Soc. Trop. Agric. 16 (1944) 

137. — Fig. 19k—n. 

Woody climber, about 5—12 m, main stem about 

1—2 cm go. Leaves with glabrous petioles 3—19 cm; la- 

mina broadly triangular-ovate to suborbicular (often 

narrowly triangular-ovate in Luzon), 3.5—13(—19) 

by 3—11(—17) cm, apex acute and usually abruptly 

acuminate, sometimes gradually narrowing or ob- 

tuse, base broadly rounded to truncate; margin 

sometimes revolute; reticulation rather lax, often ob- 

scure on upper surface, which is often minutely sub- 

papillose (large convex epidermal cells), both sur- 

faces glabrous; papyraceous to subcoriaceous. — 

Male inflorescence often borne on the older, leafless 

parts of the stem, but axillary on young shoots, 

3—10(—15) cm long, composed of peduncled umbel- 

liform cymes 1.5—9 cm long, racemosely arranged, 

papillose-puberulous to glabrous. — Male flowers 

white, yellowish or orange with pedicels up to 3(—4) 

mm long; sepals 6, glabrous or subglabrous outside, 

outer 3 + narrowly oblong, 1.25—1.75 mm, apex ob- 

tusely pointed, inner 3 obovate, 1.25—1.5 mm, apex 

broadly rounded; petals 3, + broadly obtriangular, 

c. 0.75 mm long, apical margin membranous, lateral 

margins sometimes involute, papillose-puberulous 

inside towards base; synandrium 0.75—1 mm long. 

— Female inflorescence similar to male. Infructes- 

cence up to 20 cm or more. — Female flowers sessile, 

asymmetrical; sepals 3, = elliptic, 0.5 mm long; pet- 

als 1—2, broadly obtriangular, scarcely 0.5 mm long, 
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papillose or glabrous within; carpel + ellipsoidal, 

0.75 by 0.5 mm. Drupes red, sessile or subsessile (but 

ultimate branchlets of inflorescence sometimes look 

like pedicels), suborbicular to obovate in outline, 

6-10 by 6—8 mm. Endocarp perforate, dorsally 

bearing 4 longitudinal rows of (10—)12—19 trans- 

versely hooked projections, the 2 inner rows directed 

inwards and those of the 2 outer rows directed out- 

wards (rarely the hooks scarcely or not developed). 

Distr. Malesia: Sumatra (incl. Simalur I.), Ma- 

laya (Maxwell’s Hill, Perak), W. Java, Borneo, Phi- 

lippines, S., Central & NE. Celebes. 

Ecol. Occurring in thickets and forests up to 1800 

m. Fl. fr. Jan.—Dec. 

Uses. Stems used for tying in Sabah. 

Vern. Java: areuj geureung, geureng arent; Sa- 

bah: penaki, puruut, Murut; Celebes: karokas sela. 

Notes. In my revision (/.c. 1956: 62) I comment- 

ed on the types of the synonyms, and discussed the 

variability. 

Drs (1910) distinguished between S. corymbosa 

(Bt.) Wacp., S. cauliflora BEcc., S. catosepala DIELS 

and S. merrillii Diets by using the following charac- 

ters in his key: relative length of lamina and petiole, 

shape of sepals, leaf-texture, and thickness of synan- 

drium-column. In the material I have examined, the 

distinctions made by Drets are not reliable, nor do 

there seem to be any other characters which could be 

used to distinguish more than one species in this 

group. 

The endocarp of S. corymbosa is characterized by 

the 4 dorsal longitudinal rows of transversely direct- 

ed hooks, which are developed to various degrees of 

prominence in specimens from different localities. 

Only at the extreme eastern and western limits of the 

geographical range of the species are the hooks not, 

or only scarcely, developed, /.e. in Simalur I. and in 

Celebes. 

6. Stephania salomonum DiecLs in Rech., Bot. Zool. 

Ergebn. Samoa-Salomons 5 (1913) 110, f. 21. 

Woody climber, entirely glabrous. Leaves with 

glabrous petioles (4—)7—10 cm inserted 2.5—6 cm 

from the basal margin; lamina triangular-orbicular 

to orbicular, apex rounded to very broadly obtuse, 

mucronate, 9-19 by 9-19 cm, reticulation lax, 

raised on both surfaces, glaucous below, margin 

slightly crenate-undulate, papyraceous. — Male in- 

florescences axillary or arising from leafless stems, 

slender, lax, c. 20—23 cm long, composed of a ra- 

zeme of umbelliform cymes 4—9 cm long on ped- 

uncles 3—4 cm. — Male flowers on pedicels 1—2.5 

mm; sepals 6, + equal, oblanceolate to obovate, 2 

mm long, membranous; petals 3, broadly obdeltoid, 

0.5—0.75 mm long, fleshy; synandrium 1 mm long. 

— Female inflorescences and flowers not seen (ac- 

cording to Diets: long-pedunculate, 40—45 cm long). 

Infructescences 12(—?) cm long. Drupe red, on pedi- 

cels 2—4 mm, obovate, pointed at style-scar which 

projects below the base, 8—9 by 7 mm. Endocarp 

perforate with 2 dorsal median rows of c. 12 erect 

teeth with an equal number of short laterally directed 

projections on both sides, the whole dorsal surface 

papillose-rugulose. 

Distr. Solomon Is. (Bougainville) and Malesia: 

New Guinea (East: Long I.; Admiralty Is.: Manus). 

Ecol. Open disturbed area in forest and regrowth 

in deep gorge, up to 600 m. Fi. May; fr. Oct. 

Note. Kore & SAND.-OLSEN 1555 from Mussau I. 

has similar leaves and infructescences but the endo- 

carps are different, suggesting a distinct species. 

7. Stephania moluccana FORMAN, Kew Bull. 11 

(1956) 68. 

Woody climber c. 6—8 m high, entirely glabrous. 

Leaves with petioles 3—5 cm; lamina ovate or trian- 

gular-ovate, 6—13 by 4.5—8 cm, apex shortly obtuse 

or gradually narrowed to an obtuse tip, reticulation 

lax on both surfaces, papyraceous. — Male inflores- 

cences on leafless woody stems, composed of umbel- 

liform cymes 2—5 cm long with primary rays less 

than 1 cm and peduncle 1—4 cm arising from a slen- 

der axis 10—20 cm long. — Male flowers on filiform 

pedicels c. 2 mm; sepals 6, broadly oblanceolate or 

spathulate, 1.5—2 mm long; petals 3, obdeltoid, 0.75 

mm long, fleshy; synandrium | mm long. — Female 

flowers unknown. Infructescences slender, c. 7—13 

cm long. Drupe usually pedicellate up to 2 mm or ses- 

sile, orbicular-obovate in outline, 5 mm long. Endo- 

carp imperforate with 4 dorsal series of 10—13 papil- 

liform processes. 

Distr. Malesia: Moluccas (Morotai, Ternate). 

Ecol. In forests, in Morotai at 30 m, in Ternate 

at 1000 m. 

Note. JAcoss 8682 (in fruit) from SE. New Gui- 

nea may belong to this species. 

8. Stephania montana Drets, Bot. Jahrb. 52 (1915) 

189; FORMAN, Kew Bull. 11 (1956) 69. — ? S. forma- 

nii KuNDu & GuHa, Bot. Notis. 129 (1976) 259. 

Slender climber. Stem glabrous. Leaves with gla- 

brous petioles 3—6 cm; lamina triangular, narrowly 

triangular or subtriangular, (6—)9—14 by 5—9 cm; 

apex very acute, finely apiculate; base truncate to 

rounded, sometimes apiculate at the basal corners; 

reticulation lax, both surfaces glabrous, lower sur- 

face sometimes strigulose along the nerves; papyra- 

ceous. — Male inflorescences arising from leafless 

parts of the stem, very lax and slender, glabrous or 

papillose, composed of umbelliform cymes 4—14 cm 

long with primary rays mostly more than | cm, ped- 

uncles 3.5—8 cm, borne along a slender axis c. 40—S0 

cm. — Male flowers white or cream on pedicels up to 

c. 3 mm; sepals 6, obovate, 1.5 mm long, glabrous; 
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petals ?3, + broadly obovate, 0.75 mm long, gla- 

brous. — Female flowers unknown. Infructescence 

with peduncles of cymes 1—2 cm long. Drupes on 

pedicels S—10 mm, rotund-obovate in outline, 5—6 

by 4—5 mm. Endocarp ? perforate, dorsally bearing 

4 longitudinal rows of 12—16 + papilliform pro- 

cesses or short ridges. 

Distr. Malesia: ?Philippines (Luzon), East New 

Guinea. 

Ecol. Mossy forests at 1300—2070 m. 

Notes. The material I have seen of this species is 

incomplete. The type specimen has only one leaf and 

a few flower buds. Fruits are known only from CARR 

14221 (Bm), and these are possibly immature. Never- 

theless, the species appears to be distinct on account 

of its triangular leaves and long, slenderly branched 

and lax inflorescences. Only on the leaf of the type 

specimen are the basal corners of the lamina apicu- 

late. 

BS 23820 (in fruit) from Luzon may belong to this 

species, although the processes on the endocarp are 

transversely hooked. 

Stephania formanii is represented by one collec- 

tion with young male inflorescences. It probably be- 

longs to this species. 

9. Stephania psilophylla (PRESL) FORMAN, Kew Bull. 

11 (1956) 63. — Cissampelos psilophylla PREsL, 

Reliq. Haenk. 2 (1835) 80; F.-ViLL. Nov. App. (1880) 

8. — S. corymbosa (non BL.) TuRCz. Bull. Soc. Nat. 

Hist. Mosc. 27, ii (1855) 281. — S. hernandiifolia 

[non (WILLD.) WaLpP.] VipAL, Phan. Cuming. Phi- 

lip. (1885) 93, p.p., exci. CumING 1533; Rev. PI. 

Vasc. Filip. (1886) 45. — S. japonica [non (THUNB.) 

Miers] Merr. En. Philip. 2 (1923) 149, p.p. — S. 

catosepala (non Diets) MerR. En. Philip. 2 (1923) 

149, p.p. 

Slender climber. Stem herbaceous, up to 2 mm g. 

Leaves: petioles 2—9 cm, glabrous or sometimes 

sparsely puberulous towards the top; lamina ovate to 

broadly ovate, 5—9 by 4—8 cm, usually acuminate to- 

wards the apex, base broadly rounded to very slightly 

cordate; very fine and regular, reticulation raised on 

both surfaces, glabrous, but lower surface sometimes 

puberulous around insertion of petiole; papyra- 

ceous. — Male inflorescence axillary (often slightly 

supra-axillary) consisting of very slender, compound 

umbelliform cymes 2.5—6 cm long, solitary or sever- 

al along an axillary shoot, which is sometimes leafy; 

usually glabrous, sometimes puberulous; frequently 

with minute scales at the base. — Male flowers white, 

entirely glabrous with pedicels 1-2 mm, arranged in 

clusters; sepals (6 or) 8, elliptic to (broadly) oblan- 

ceolate, 1—1.5 mm, apex obtuse; petals (3 or) 4, 

broadly obovate to obdeltoid, c. 0.5 mm long; synan- 

drium about 0.5 mm long. — Female inflorescence 

similar to male but cymes usually solitary. — Female 

flowers with very short pedicels, c. 0.5 mm, or ses- 

sile, entirely glabrous; sepals 3 or 4, + elliptic about 

0.75 by 0.25 mm; petals as in male; carpel ellipsoidal, 

1 mm long. Drupes red with filiform pedicels 2—4 

mm, obovate to broadly obovate in outline, 4—5 by 

3.5—4 mm. Endocarp perforate, dorsally bearing 2 

longitudinal rows of 7—9 transverse ridges which are 

sometimes transversely 2-lobed or divided, thus 

forming 4 longitudinal rows of papilliform pro- 

cesses: surface rugulose between ridges or processes. 

Distr. Malesia: Philippines (Luzon). 

Ecol. Primary forests and the edges of forests at 

100—1300 m. 

Note. This species has usually been confused 

with S. japonica (THUNB.) MIERS var. japonica, 

which also occurs in Luzon; but S. psilophylla can 

easily be distinguished from it by the pedicellate male 

flowers and fruits, and the very finely and regularly 

reticulate leaves. 

10. Stephania zippeliana Mig. Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 86, p.p., excl. folia; SCHEFF. 

Ann. Jard. Bot. Btzg 1 (1876) 5; BEcc. Malesia 1 

(1877) 153; Diets, Pfl. R. Heft 46 (1910) 266; Nova 

Guinea 8 (1912) 869; RipL. Trans. Linn. Soc. II, 9 

(1916) 16; Diets, Nova Guinea 14 (1923) 80; KANEH. 

& Hatus. Bot. Mag. Tokyo 56 (1942) 474; Forman, 

Kew Bull. 11 (1956) 66; ibid. 22 (1968) 355. — S. flo- 

rulenta Becc. Malesia 1 (1877) 153. 

Large woody climber up to c. 20 m. Stem glabrous 

with supra-axillary tufts of triangular to subulate 

scales 1-3 mm long; main stems up to c. 1.5 cm @, 

covered with flaky bark. Leaves with glabrous peti- 

oles (6—)10—19 cm; lamina broadly ovate to suborbi- 

cular (1 1—)16—22(—27) by (7—)10—17(—22) cm, apex 

very acutely acuminate or obtuse, base rounded, 

margin sometimes slightly repand; upper surface 

smooth and slightly shining, usually with a raised, 

very minute reticulation, sometimes + minutely 

areolate; lower surface usually with minute, raised 

reticulation (often with minute epidermal ridges run- 

ning along and between the nervules); papyraceous 

to coriaceous. — Male inflorescences very large (? up 

to c. 100 cm) arising from old, leafless stems, occa- 

sionally axillary, composed of compound umbelli- 

form cymes 10—?30 cm long, with stout peduncles 

arranged racemosely among and subumbellately at 

the end of a long axis, minutely puberulous to gla- 

brous. — Male flowers white with pedicels 1—4 mm; 

sepals 6, + oblong-elliptic, 1.25—2.5 mm long, gla- 

brous; petals 3, usually + broadly obovate, (0.25—) 

0.75—1.5 mm long, glabrous; synandrium 0.5 mm 

long. — Female inflorescence similar to male but 

smaller. — Female flowers: sepals 3, petals 3, both 

similar to male; carpel c. 1 mm. Drupe on pedicel 

2—6 mm, broadly obovate to suborbicular in outline, 

7-10 by 6-8 mm. Endocarp perforate or im- 
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perforate, surface either rough all over, and dorsally 

bearing 4 longitudinal rows of 9—14 short papilli- 

form processes (sometimes joined transversely) or 

surface smooth, and dorsally bearing + longitudinal 

rows of 9—10 T-shaped ridges. 

Distr. Solomon Is. (San Cristobal, Guadalca- 

nal), New Hebrides (Vanuata); in Malesia: New Gui- 

nea (incl. Misool) and Moluccas (Ceram, Tenimber 

Is.: Jamdena). 

Ecol. In Ceram along the sea-shore, in New Gui- 

nea in forests up to 1500 m. 

Note. The appearance of the lower leaf surface 

may vary from indistinct, fine reticulation to coarse 

reticulate venation but this seems to be due to age 

(METCALFE, Kew Bull. 11, 1956, 71). 

11. Stephania capitata (BL.) SPRENG. Syst. Veg. 4 

(1827) 316; Mig. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 

86; ScHEFF. Nat. Tijd. N. I. 32 (1873) 401, t. 13; 

Becc. Malesia 1 (1877) 156; BoERL. Cat. Hort. Bog. 

1 (1899) 42; Diets, Pfl. R. Heft 46 (1910) 281; Back. 

Schoolfl. Java (1911) 46; Koorp. Exk. Fl. Java 2 

(1912) 336; Mere. En. Born. (1921) 250; Ript. FI. 

Mal. Pen. 1 (1922) 113; NoRMAN, J. Bot. 62 (1924) 

Suppl. 5; Burk. & HEND. Gard. Bull. S. S. 3 (1925) 

344: Heyne, Nutt. Pl. 1 (1927) 617; HEND. Gard. 

Bull. S. S. 4 (1928) 220; Masam. En. Phan. Born. 

(1942) 276; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 141; ForMAN, Kew Bull. 11 (1956) 46; STEEN. 

Mt. Fl. Java (1972) pl. 33-1. — Clypea capitata BL. 

Bijdr. (1825) 28. — Clypea acuminatissima BL. I.c.; 

Miers, Contr. Bot. 3 (1871) 206. — S. acuminatis- 

sima (BL.) SPRENG. Syst. 4 (1827) Cur. Post. 316 

(‘acuminata’); WALP. Rep. 1 (1842) 96. — S. obvia 

Miers [Ann. Mag. Nat. Hist. ser. 3, 18 (1866) 15, 

nomen], Contr. Bot. 3 (1871) 226. — S. longifolia 

Becc. Malesia | (1877) 156. — S. truncata YAMA- 

MOTO, J. Soc. Trop. Agric. 16 (1944) 142. — Fig. 20. 

Slender woody climber up to c. 15 m, entirely gla- 

brous. Roots tuberous, fusiform. Leaves: petioles 

(2—)3—5(—10) cm long; lamina lanceolate to broadly 

ovate, 6—17 by 2.5—10.5(—14) cm, apex usually at- 

tenuately acute or caudate, base broadly rounded to 

slightly cordate; reticulation usually rather lax and 

not prominent, + equally visible on both surfaces; 

papyraceous. — Male inflorescences usually axillary 

(sometimes borne on leafless parts of the stem) com- 

posed of several, peduncled, disciform capitula aris- 

ing in the axils of persistent, triangular to linear 

bracts 1—2 mm along an axis usually less than 1 cm 

long, occasionally to 14 cm on old stems; capitula 

3—6(—8) mm in @ on filiform peduncles up to 20 

(—35) mm long. — Male flowers sessile, yellow to 

green, very densely crowded on a disciform recep- 

tacle; sepals 2—3, + oblong-elliptic, 0.5—0.75 mm 

long; petals 2—3, + obovate, 0.25 mm long; synan- 

drium | mm long, exserted. — Female inflorescence 

Be be 
Fig. 20. Stephania capitata (BL.) SPRENG. Male inflo- 

rescences, side view, <1 1/3; top view of capitulum 

x4. Trang, Thailand (Photogr. H. BAN- 

ZIGER). 

above, 

as in male, but axis and peduncles thicker, especially 

at fruiting, also peduncles longer, up to 55 mm. — 

Female flowers with very short pedicels, about 1 mm, 



1986 | MENISPERMACEAE (Forman) 253 

sometimes partly united; sepals and petals as in male; 

carpel + ovoid or ellipsoidal, c. | mm long. Drupe 

red, with slender pedicels S—10 mm, obovate (to sub- 

orbicular) in outline, sometimes attenuated towards 

the base (6—)8—11 by (S—)6—8 mm. Endocarp per- 

forate, dorsally bearing 4 longitudinal rows of 10—14 

capitate projections divaricately lobed at their apices 

(rarely the projections scarcely developed). 

Distr. Thailand (Peninsular); in Malesia: Suma- 

tra, Malaya, Java, Lesser Sunda Is. (Bali), N. & W. 

Borneo. 

Ecol. Scattered on plains and mountains and in 

rain-forest from sea-level to 2000 m. 

Uses. A substitute for Cyclea barbata (WALL.) 

Miers in the preparation of ‘tjintjau’, a native pre- 

paration used for abdominal diseases and fevers (? 

leaves used). 

Vern. Java: akar talur, areuj geureung, areuj 

tjamtjau minjak, daun tjamtjau, gorong, sumpat 

kendi, tjamtjau, tjintaun. 

Notes. The axis of the inflorescence is usually 

less than 1 cm long, but on LORzING 5509 from Su- 

matra the axes are up to 14 cm and arise from an old 

leafless stem. 

12. Stephania dictyoneura Diets, Pfl. R. Heft 46 

(1910) 281; Yamamoto, J. Soc. Trop. Agric. 16 

(1944) 141; ForMAN, Kew Bull. 11 (1956) 48. 

Slender woody climber, entirely glabrous. Leaves: 

petioles 2.5—4 cm, inserted 3—7 mm from the basal 

margin: lamina broadly triangular-ovate, 5—6.5 cm 

long and broad, apex shortly acuminate, acumen ob- 

tusely mucronulate, base truncate or slightly cordate; 

reticulation close and raised, especially beneath; 

stiffly papyraceous. — Male inflorescences and 

flowers unknown. — Female inflorescence borne on 

older, leafless stem, composed of several, peduncled, 

disciform capitula, arising in the axils of subulate 

bracts 1—2 mm long, along an axis about 5 cm long; 

capitula c. 7 mm @ on peduncles c. 5 cm. — Female 

flowers very densely crowded on a disciform recep- 

tacle; sepals and petals + obovate, c. 0.5—0.75 mm 

long; carpel ellipsoidal c. 0.75 mm. Fruits unknown. 

Distr. Malesia: Central W. Sumatra (Mt Singa- 

lang), only known from the type (BEccar! PS 8). 

Ecol. Montane forest, 1600 m. F/. June—July 

(female). 

Notes. The specimens at Kew and Leiden are ster- 

ile but on one sheet of BEccarRi PS 8 at Florence (FI) 

there is an incomplete female inflorescence which 

bears a single capitulum. This inflorescence arises 

from a leafless, slightly woody stem 3—4 mm go. 

This species is closely related to S. capitata (BL.) 

SPRENG, which also has inflorescences composed of 

dense capitula. Stephania dictyoneura DIE1s is easily 

distinguished from S. capitata by its more broadly 

shaped leaves, which show a prominent and close re- 

ticulation, and by the insertion of the petiole which 

is 3—7 mm from the base of the lamina. 

Doubtful 

Stephania neoguineensis KUNDU & GUHA, Bot. 

Notis. 129 (1976) 257. 

Only known from one collection from East New 

Guinea, E. Highlands Distr. (Brass 32246). The 

single large detached male inflorescence and the male 

flowers agree with S. montana DIELs, but not the 

broadly triangular-ovate leaves. 

Excluded 

Aspidocarya kelidophylla Laut. & K. Scu. Fl. Deut. Schutzgeb. Stidsee (1901) 313, according to DIELs, 

Pfl. R. Heft 46 (1910) 320 = Cardiopteris moluccana BL. (Cardiopteridaceae). 

Cocculus flavicans WALL. Cat. n. 4976 (1831/32), nomen, from Penang I. is, according to BURKILL, Gard. 

Bull. S. S. 4 (1929) 426 = Anisophyllaea gaudichaudiana Bat... (Rhizophoraceae). 

Heckelia nymanii K. Scu. in K. Sch. & Laut., Nachtr. Fl. Deut. Schutzgeb. Stidsee (1905) 26 is, according 

to Drts, Pfl. R. Heft 46 (1910) 320 = Rhipogonum album R.Br. (Liliaceae). 

Juppia borneensis Merr. J. Str. Br. R. As. Soc. n. 85 (1922) 170 is, according to Harms, Notizbl. Berl.- 

Dahl. 80 (1924) 717 = Zanonia indica L. (Cucurbitaceae). 

Peripetasma polyanthum Rw. J. Bot. 58 (1920) 147; Fl. Mal. Pen. 1 (1922) 103 is, according to PRAIN 

& BuRKILL, Kew Bull. (1925) 66 = Dioscorea stenomeriflora PRAIN & BuRK. (Dioscoreaceae). 

Tinospora curtisii RWL. J. Bot. 58 (1920) 148 is, according to FoRMAN, Kew Bull. 36 (1981) 420 = Zanonia 

indica L. (Cucurbitaceae). 



‘pane prememtyt—H ng wd evi’ i 5 uae Ani. MU cal 

Ee — « aA i 
BP HAS a’ > | ie ae 
5 
Haier. wo * aa) ae i: oe 

eta! 0!) : a — or 

we’ 9 ’ w Vie @ = 

Aix 

ere ee eee ae oe ew ow g 
Fuld? wigs wife mere Ble : eee 

“ye tha Pater i hy > Soe an oe 

Pe Ve! ok Ceah) pea “ie aj! ane ai ib, ithe : P 

Wien 96alwieptes>. ~ ree MEA * ae vs b * al 

w-9o™= = ia pel € a 

ulivorerege i! 4 mind? ae eee 

a wg ces ly 1 Gm een ebeeit spain oat 

A dl i a oe om 

) ‘ : if rie 

tn geaue Gomme” sis 0 8), - pa 
7 fie. rence nen pe sah ; 

; 2 
toe ew oe 

> —_ 

aw : _ pba / 

dai elton a i Oe ee 

a ae 



MONIMIACEAE (W.R. Philipson, Christchurch) 

Evergreen shrubs or trees, rarely lianes. Leaves decussate, or rarely in whorls 

of three, exstipulate, simple, entire or dentate, with spherical oil cells in the la- 

mina, bearing simple or stellate hairs or glabrous. /nflorescence terminal or axil- 

lary (when in axils of reduced bracts appearing supra-axillary), sometimes cauli- 

florous, cymose, paniculate, fasciculate or pleiochasial. Flowers unisexual or 

bisexual, actinomorphic or very rarely (extra-Mal.) oblique, receptacle usually 

well developed (perigynous), rarely reduced (hypogynous), + globose or urceo- 

late to widely campanulate; tepals usually inconspicuous, sometimes larger and 

petaloid, rarely distinct sepals and petals (extra-Mal.), decussate, radial or spi- 

ral. — Male flowers with few to many stamens arranged in whorls or sometimes 

spirally or disposed irregularly; filaments usually strap-shaped, short, occasion- 

ally with 2 basal lobes; anthers 2—4 sporangiate, the loculi sometimes confluent 

above (or rarely below) opening by slits or valves. — Female flowers with or 

without staminodes; carpels few to many (rarely extra-Mal., only one), sessile 

or stipitate, free or immersed in the receptacle, outer carpels of female flowers 

sometimes sterile; ovule solitary, erect or pendulous, crassinucellar, bitegmic or 

(extra-Mal.) unitegmic. Fruits of separate drupes or achenes, sometimes plu- 

mose, frequently enclosed in the persistent receptacle or exposed by various 

modes of splitting of the receptacle; endosperm copious, oily; embryo straight, 

cotyledons appressed or divergent, sometimes with serrate margins. 

Distribution. About 33 genera with an estimated 320 species, mainly in the warmer parts 

of the southern hemisphere. There is a concentration of genera in Malesia (11 genera with 86 spp.) 

with extensions south and east into Australia and the SW. Pacific; further concentrations occur 

in the islands of the western Indian Ocean and in South America. The family is represented in 

Africa only by two small aberrant genera and occurs on the Eurasian mainland only in the Malay 

Peninsula, the Nicobar Islands and Peninsular Thailand. 

The Malesian genera are either endemic or nearly so, with one or few species extending to the 

Solomon Islands (Steganthera) or eastern Australia (Levieria, Palmeria, Steganthera, Kibara and 

Dryadodaphne). Wilkiea has more species in Australia than in Malesia. Only Kibara extends 

slightly westwards into the Nicobar Islands and Thailand. The concentration of genera in New 

Guinea is striking: only Matthaea lies exclusively to the west of New Guinea, the family being re- 

presented in western Malesia, otherwise by one species each of Steganthera, Levieria and Pal- 

meria, and by four or five species of Kibara. 

The Malesian genera fall within several subfamilies and each of these has a distinctive geograph- 

ical relationship. Levieria is a member of the tribe Hedycaryeae with relationships in SW. Poly- 

nesia; Dryadodaphne falls within the subfamily Atherospermatoideae, a subfamily that is pre- 

dominantly Australian; while Pa/meria is most closely related to Monimia of the Mascarene Is- 

lands. The remaining genera (Steganthera, Matthaea, Kairoa, Faika, Parakibara, Wilkiea and Ki- 

bara form a closely knit group within the tribe Mollinedieae which is characteristic of the Malesian 

region. 

Trimenia (Piptocalyx) is referred to the separate family 7rimeniaceae. 

The ratio of species to genera, in Malesia, is c. 8: 1, but if the largest genus, Kibara, is omitted 

this reduces to c. 4.3 : 1. Five genera are represented by a single species. Fig. 1 & 2. 

Fossils. MULLER (1981) pointed out that Jnaperturopollenites crispolensis (DOYLE et al., 1977) 

from the Lower Cretaceous is similar to that of Hedycarya pollen and that pollen of Ste//atopollis 

(255) 
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Fig. 1. Number of genera of Monimiaceae in Malesian islands; figures below the hyphen indicate endemic 

genera. — Fig. 2. Number of species of Monimiaceae in the Malesian islands. 

barghoornii (Dove et al., 1975) from the Middle Albian is comparable with that of Daphnandra 

and Nemuaron (from New Caledonia). 

SCHODDE (1969) has little doubt that the two fossilized woods A therospermoxylon (KRAUSEL, 

1939) and Protoatherospermoxylon (MADEL, 1962) are correctly assigned to this family. He reject- 

ed as doubtful all leaf records from the northern hemisphere, but accepts as probable fossil leaves 

from Eocene-Oligocene and Early Miocene deposits in Argentina (Laurelia armarillana, BERRY, 

1928, and Laurelia guinazui, BERRY, 1935) and from the Eocene-Oligocene of Seymour Island 

(Laurelia insularis, DUSEN, 1908). Pollen grains of Laurelia are recorded in New Zealand from 

Middle Oligocene to the present (COUPER, 1960). 

References: BERRY, Proc. U.S. Nat. Mus. 73 (1928) 21; Bot. Gaz. 96 (1935) 752; CouPER, Pa- 

laeont. Bull. 32, Geol. Surv. New Zeal. (1960) 1—87; Doy_e ef a/., Pollen et Spores 17 (1975) 

429—486; Bull. Centre Rech. Explor. Prod. Elf. Aquitaine 1 (1977) 451—473; Dusen, Wiss. Er- 

geb. Schwed. Sudpolar-exped. 3 (1908); KRAUSEL, Abh. Bayer. Akad. Wiss. math.-naturw. Abt. 

NE 47 (1939) f. 3; MADEL in Muller-Stoll & Madel, Trans. Geol. Soc. S. Afr. 65 (1962) 99; Mut- 

LER, Bot. Rev. 47 (1981) 9; ScHoppE, A monograph of the Atherospermataceae R. Br., Thesis, 

Univ. Adelaide (1969). 

Ecology. Malesian Monimiaceae form an inconspicuous but remarkably consistent element 

of the understorey of rain-forests in New Guinea and to a much lesser degree of the rest of Ma- 

lesia. They are most frequently straggling shrubs or treelets, occasionally reaching the stature of 

moderate trees, and more rarely are low to moderately high-climbing (c. 22 m) woody lianes. They 

occur in forests from sea-level to the limit of trees, their greatest frequency being in lower montane 

forest. They occur, though rarely, in coastal scrub on sandy soil or coral (e.g. Kibara rigidifolia) 

and in the zone of scrub above tree-line (e.g. Kibara oligocarpella). 

Flower biology. The majority of the Malesian genera are either monoecious or dioecious, the 

only genus with bisexual flowers in Malesia being Dryadodaphne. Little is known of the floral 

biology of this family. SAMPSON (1969a) found that Hedycarya arborea is wind-pollinated. The 

greenish flowers lack nectar and no insects were observed to visit them. In Laurelia novae- 

zelandiae the paired lobes on the filaments secrete nectar which accumulates on the floor of the 

flower (SAMPSON, 1969b). Large numbers of bees and blowflies were observed visiting the flowers. 

The nectar consists mainly of sucrose with possibly traces of raffinose. GOTTSBERGER (1977) re- 

ported pollination of the neotropical genus Mollinedia by Thysanoptera. The female insects bore 

holes in male and female flowerbuds and deposit their eggs in the receptacles. The larvae develop 

in the buds, becoming adult as the flowers open. They emerge and transfer pollen to other flowers. 

Similar infestations of flowerbuds have been observed in the Malesian genera Levieria and Kairoa 

in which the male flowers open, as in Mollinedia, though no observations on pollination have been 

made in these genera. ENDREsS (1980) recorded similar insect infestation in species of Wilkiea and 

Steganthera, in which the male flowers have a restricted opening. The flowers of Steganthera are 

frequently so deformed by gall insects that their function appears to be impaired (personal obser- 

vation on S. ilicifolia and other species). 
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The reception and germination of pollen on a non-carpellary hyperstigma, long suspected in 

Hennecartia (PERKINS & GiLG, 1901) has been confirmed and extended to three other genera, 

Tambourissa, Wilkiea and Kibara (ENDRESS, 1979, 1980). A zone in the narrow entrance to the 

female receptacle secretes a mucilage which acts as a transmitting medium for the pollen tubes 

and is continuous from the outer surface of the receptacle to the carpels. As the mucilage connects 

all the stigmas in a receptacle it acts as an extragynoecial compitum. 

The intensive field observations in the Malagasy region by LoRENCE have considerably in- 

creased information on the floral biology of the family (LORENCE, 1980; ENDREss & LORENCE, 

1983). Seven species of Zambourissa were studied. Odour and possibly colour attract insects 

which were rewarded in male flowers with pollen and in female flowers with a sugary secretion 

or in some species by deceit. Some species are mainly dependent on flies and have short styles, 

whereas others with longer styles are visited mainly by beetles. Different flowering times contri- 

bute to reproductive isolation and hybridization was found to be extremely rare. LORENCE (1980, 

1985) considered that Monimia ovalifolia, with a sweet odour, yellow to pink or orange recep- 

tacles, shallow open white male flowers and fully exposed stamens and styles, appears well adapt- 

ed to the small syrphid flies that visit it. 

Dispersal. The fruit-clusters of most Malesian genera consist of few to many drupes, usually 

black and shining when ripe, sessile or stipitate on receptacles, which are usually enlarged, fleshy 

and bright yellow and orange. In Palmeria the drupes are exposed when mature by the splitting 

of the receptacle. They are black or dark reddish brown and are borne on the inner side of the 

receptacle which is bright red or pink. All these structures are clearly suitable for dispersal by birds 

or animals, but no records of field observations of this in Malesia are known to me. LORENCE 

(1980, 1985) records dispersal by birds in Malagasy species of Monimia and Tambourissa which 

bear fruits of somewhat similar appearance to those of the Malesian genera. In Dryadodaphne 

fruit structure and means of dispersal are very different, though again this has only been inferred 

from their structure. The developing achenes are enclosed by the enlarged and indurated re- 

ceptacle and this splits at maturity to release the ripe achenes. These are dry and spindle-shaped 

with a persistent aculeate style which becomes markedly plumose. The structure appears well 

adapted to wind dispersal. 

Myrmecophily. The association of ants with the swollen nodes of Steganthera hospitans was 

noted by BEccARI (1877). BECCARI concluded that the entry holes were excavated in the distended 

nodes by the ants (Hypoclinea scrutator). He also observed the presence of small homopterids 

(Myzolecanium) inside the hollow nodes. Only adult female scale insects were seen, and since 

these were too large to pass the entry holes, BECCARI speculated on the possible life cycles of the 

coccid and on their relationship to the ecology of the ants. Similar associations occur on other 

species of Steganthera (S. royenii, S. moszkowskii and S. ledermannii) and also on species of Ki- 

bara (K. ferox, K. latifolia, K. archboldiana and K. carrii). Only K. latifolia of the Moluccas oc- 

curs outside New Guinea. 

BEccARI referred to analogous ant associations in the stems of Verbenaceae: Clerodendron; 

Euphorbiaceae: Pimelodendron; Myristicaceae: Myristica and the rhizomes of the fern Polypo- 

dium sinuosum WALL. and of species of the Rubiaceous epiphytes Myrmecodia and Hydnophy- 

tum as well as some Melastomaceous epiphytes. In addition VAN STEENIS reported spindle-shaped 

twigs inhabited by ants in several other genera, e.g. in Meliaceae: Aphanamixis, Chisocheton; 

Elaeocarpaceae: Elaeocarpus; Euphorbiaceae: Drypetes, Glochidion, Homalanthus; Legumi- 

nosae: Archidendron; Rubiaceae: Myrmeconauclea, Nauclea; Sapindaceae: Harpullia, and Sym- 

plocaceae: Symplocos, and FORMAN added to these (in litt.) Myristicaceae: Myristica subalulata 

and Proteaceae: Helicia macrostachya. They occur mostly in a single species of these genera, but 

sometimes in several, e.g. in Nauclea. 

References: BECCARI, Malesia 1 (1877) 186—193; ENpREss, Experientia 35 (1979) 45; Pl. Syst. 

Evol. 134 (1980) 79— 120; ENpREss & LORENCE, PI. Syst. Evol. 143 (1983) 53—81; GoTTSBERGER, 

Pl. Syst. Evol. Suppl. 1 (1977) 211—226; LoreNce, A systematic and eco-evolutionary study of 
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the Monimiaceae in the Malagasy region, Thesis, Washington Univ., St. Louis (1980); Ann. Mo. 

Bot. Gard. 72 (1985) 1—165; Perkins & Gia, Pfl. R. Heft 4 (1901) 1—122; Sampson, (a) Austr. 

J. Bot. 7 (1969) 403—424; (b) New Zeal. J. Bot. 7 (1969) 214—240. 

Morphology. Little is known in detail of the shoot morphology of the trees, shrubs and 

lianes of this family. In Laurelia the bole bears buttresses and the roots develop knee-pneumato- 

phores. The bark is generally + smooth with only small fissures and flakes, an exception being 

Kairoa with prominent corky ridges on the main stems. Throughout the family phyllotaxis is de- 

cussate or rather rarely with the leaves in whorls of three (e.g. Kibara rigidifolia). Marked ani- 

sophylly occurs in Glossocalyx. The stems are terete or + quadrangular, except near the nodes 

which are somewhat flattened and dilated. The buds, both vegetative and reproductive, are usual- 

ly enclosed in small scales and there may be more than one in an axil arranged either horizontally 

or vertically (LORENCE, 1980, 1985), the central bud usually developing first. In spite of the variety 

of leaf size, form, margin and indumentum, there is a family character which facilitates recogni- 

tion in the field. This is due, principally, to the venation, which almost invariably is festooned 

brachidodromous with the secondary veins arising from the midrib at regular intervals and at uni- 

form angles. An exception noted by LorENCE (1980, 1985) is Ephippiandra. Leaves are usually 

petiolate but may be amplexicaul (e.g. Kibara ferox). Leaf shape may vary with age. The juvenile 

leaves of Steganthera hospitans are much narrower than those of adult trees and juvenile speci- 

mens of Kibara ferox bear narrower and more dentate leaves than do adults. In Kibara ferox, 

however, the narrow ultimate branches of adult plants bear much narrower leaves than those of 

the basal parts of the shrub. Heterophylly also occurs in many Tambourissa species and in Hor- 

tonia. 

Inflorescences usually occur in the axils of foliage leaves. When several are grouped among the 

terminal leaves of a shoot, apparently terminal leafy inflorescences are formed, and with the re- 

duction of the leaves these may result in large panicles. It is doubtful, however, if the true terminal 

bud is involved in these inflorescences, the terminal (vegetative) bud aborting. Inflorescences 

often occur on basal parts of stems where the nodes bear much reduced scales. The upper parts 

of these stems continue as indeterminate foliage shoots. The presence of multiple buds at nodes 

which develop in succession allows inflorescences to persist on branches which have lost their fo- 

liage and to become strikingly cauliflorous. The branching of the inflorescences is cymose, the 

most simple element being a dichasium. However, several flowers or branches frequently arise 

from a single node, or alternatively, several pairs of flowers occur along a simple axis (pleiocha- 

sium — often referred to as racemose). As a result of combinations of these factors individual 

inflorescences range from solitary flowers, through fascicles of flowers or branches to rather sim- 

ple cymes and more diffuse and complex paniculate cymes. 

References: LORENCE, A systematic and eco-evolutionary study of the Monimiaceae in the Ma- 

lagasy region, Thesis, Washington Univ., St. Louis (1980); Ann. Mo. Bot. Gard. 72 (1985) 1-165. 

Anatomy. General accounts of the vegetative anatomy are given by Money, BAILey & SWAMY 

(1950) and Metcatre & CHALK (1950). Of particular interest are 1) the universal presence of oil 

cells (HOBEIN, 1889; PERKINS, 1898), 2) the unilacunar node, with simple strands or arcs of strands 

entering the petiole, 3) the presence of hippocrepiform sclereids in the pericycle (but not in Siparu- 

noideae) (Money, BAILEY & Swamy, 1950). Hairs may be simple unicellular, often in fascicles 

from a common base, or stellate grading into peltate scales. Two-armed hairs have been reported 

for some genera, including Matthaea. 

Phloem plastids. Most members of the Monimiaceae have been found to contain P-type 

plastids. Very consistently, the Atherospermatoideae have large protein crystals, protein fila- 

ments and starch (BEHNKE, 1981). Except for the genera Monimia, Palmeria and Tambourissa, 

the other subfamilies have been found to contain + small protein crystals besides the dominant 

starch grains. 

References: BEHNKE, Nordic J. Bot. 1 (1981) 381—400; Hosertn, Bot. Jahrb. 10 (1889) 51—74; 

METCALFE & CHALK, Anatomy of the Dicotyledons, Clarendon Press, Oxford (1950); Money, 
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BAILEY & Swamy, J. Arn. Arb. 31 (1950) 372—404; Perkins, Bot. Jahrb. 25 (1898) 547—577. 

Wood anatomy. The characteristics of the secondary xylem have been described by the authors 

listed below. A particularly full assessment is given by FOREMAN (1983). Certain features have 

been found to characterize the subfamilies, for example the multiseriate rays of Atherospermatoi- 

deae and Siparunoideae are narrower than those of the Monimioideae, and simple perforation 

plates occur in Monimia and Palmeria. Peumus has the most distinctive xylem with spiral thicken- 

ing in the vessels and simple perforation plates. The xylem of Hortonia has more primitive featu- 

res than other genera. 

References: BUTTERFIELD & MEYLAN, Austr. J. Bot. 20 (1972) 253—259; The structure of New 

Zealand woods, Wellington (1973); DADSWELL & RECORD, Trop. Woods 48 (1936) 1—30; ForE- 

MAN, The morphology and phylogeny of the Monimiaceae (sensu lato) in Australia, Thesis, Univ. 

of New England, Armidale (1983); GARRATT, Trop. Woods 39 (1934) 18—44; HoBEIn, Bot. Jahrb. 

10 (1889) 51—74; Kucera & Puitipson, New Zeal. J. Bot. 15 (1977) 649—654; LEMESLE & PI- 

CHARD, Rev. Gen. Bot. 61 (1954) 69—95; LoRENCE, A systematic and eco-evolutionary study of 

the Monimiaceae in the Malagasy region, Thesis, Washington Univ., St. Louis (1980); Ann. Mo. 

Bot. Gard. 72 (1985) 1—165; Matos ArAuso & FILHO, Brazil Florestal 4 (1973) 35—39, 41—45; 

ibid. 5 (1974) 57—60; Rodriguesia 27 (1974) 153—162; Arq. Jard. Bot. Rio de Janeiro 20 (1977) 

15—20; METCALFE & CHALK, Anatomy of the Dicotyledons, Clarendon Press, Oxford (1950); DEN 

OUTER & VAN VEENENDAAL, Acta Bot. Neerl. 31 (1982) 265—274; PaTEL, New Zeal. J. Bot. 11 

(1973) 587—598; ScHoppeE, A monograph of the family A therospermataceae R. Br., Thesis, Univ. 

of Adelaide (1969); Taxon 19 (1970) 324—328; SoLEREDER, Systematic anatomy of the Dicotyle- 

dons (transl. Boodle & Fritsch), Clarendon Press, Oxford (1908); WetcH, J. Proc. R. Soc. 

N.S.W. 62 (1929) 350—36S. 
Floral anatomy. Development and vascularization are discussed by MonEy, BAILEY & SWAMY 

(1950), SAMPSON (1969a, b, c) and ENpREss (1972, 1980). The little then known of embryology 

in the family was reviewed by Davis (1966) and BHANDARI (1971). Since then SAMPSON (1969a, 

c) and Enpress (1972, 1980) have added much information. The ovule is bitegmic and crassinucel- 

late (unitegmic in Siparuna), pendulous with an upwardly directed micropyle or lateral to basal 

with a downwardly directed micropyle. The structure of the fruit and seed is described by ENDREss 

(1972), CoRNER (1976) and LoRENCE (1980, 1985). The fruits are either an achene, often plumose, 

or they have a fleshy or leathery pericarp. The latter fruits are usually referred to as drupes be- 

cause the endocarp consists of sclerotic cells. In some genera (e.g. Palmeria) the endocarp forms 

a substantial stony layer, in Levieria it is thinner but still strongly sclerotic, while in others, not- 

ably Kibara, the endocarp consists of a single papery layer. As these differences are of degree and 

intermediate states occur, the same term (drupe) is used throughout, even though the fruit of spe- 

cies with a thin endocarp might technically be better referred to as berries. In Kibara the mesocarp 

of the species examined consists of uniform soft-walled tissue, whereas in Steganthera all species 

examined had numerous nests of sclereids adjacent to the endocarp (possibly to be considered as 

part of the endocarp) with many oil cells in the outer mesocarp. The cotyledons are divergent in 

the Monimieae but in the Mollinedieae and Atherospermatoideae they are closely appressed. In 

Hedycaryeae both conditions occur: Hedycarya appressed, Levieria divergent. The endosperm is 

fleshy in most genera, but in Kairoa it is horny and in Levieria the central part of the endosperm 

is milky. Rarely (extra-Mal.) a ‘stylar aril’ overlies the upper part of the exocarp. 

The form of stamens is variable in respect of the presence or absence of a pair of glands on 

the filaments; the number (2 or 4) of sporangia and the dehiscence by slits or valves. Stamen and 

anther development is described by ENpREss (1980), FOREMAN (1983) and SAMPSON (1969b) and 

the morphology of the glands discussed by Money, BAILEY & Swamy (1950), SAMPSON (1969c) 

and Enpress (1980). The different types of cytokinesis in Monimioideae and A therospermatoti- 

deae, first described by SAMPSON (1969c), is extended by FOREMAN (1983) who discusses many as- 

pects of androecial development. 
References: BHANDARI, J. Arn. Arb. 52 (1971) 1—39, 285—304; Corner, The seeds of Dicotyle- 
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dons | (1976) 194—197; Davis, Systematic embryology of the Angiosperms, New York (1966) 

178—179; ENprEss, Bot. Jahrb. 92 (1972) 331—428; Pl. Syst. Evol. 133 (1980) 79—120, 199—221; 

FoREMAN, The morphology and phylogeny of the Monimiaceae (sensu lato) in Australia, Thesis, 

Univ. of New England, Armidale (1983); LORENCE, A systematic and eco-evolutionary study of 

the Monimiaceae in the Malagasy region, Thesis, Washington Univ., St. Louis (1980); Ann. Mo. 

Bot. Gard. 72 (1985) 1—165; Money, BAILEY & Swamy, J. Arn. Arb. 31 (1950) 372—403; Samp- 

son, (a) Austr. J. Bot. 17 (1969) 403—424; (b) /.c. 425—439; (c) New Zeal. J. Bot. 7 (1969) 

214—240. 

Palynology. Reviews of the morphology of pollen grains in the family are given by Money, 

BamLey & Swamy (1950), ERDTMAN (1966), JEREMIE ef al. (1984), WALKER & Doyle (1975), and 

WALKER (1976a, b). Studies on the family include: on Hedycarya SAMPSON (1969a, 1977, 1982), 

on Laurelia SAMPSON (1969b, 1975), on Peumus BARTH (1962), HEUSSER (1971), on Monimia and 

other Malagasy genera LORENCE (1980) and LORENCE, ZENGER & VINAY (1984). Inaperturate 

grains are typical of the family but the Atherospermatoideae have disulcate grains. Spinose grains 

occur in Peumus, Monimia and Palmeria. The grains remain in tetrads in some species of Hedy- 

carya and Kibaropsis. 

References: BARTH, Mem. Inst. Oswaldo Cruz, Rio de Janeiro, 60 (1962) 405—420; ERDTMAN, 

An introduction to palynology, 1, Pollen morphology and plant taxonomy, New York (1966); 

HeEusseR, Pollen and spores of Chile, Univ. Arizona Press, Tucsan (1971); JEREMIE et al., Pollen 

et Spores 26 (1984) 161—180; LorENcE, A systematic and eco-evolutionary study of the Monimia- 

ceae in the Malagasy region, Thesis, Washington Univ., St. Louis (1980); LORENCE, ZENGER & 

Vinay, Grana 23 (1984) 11—22; Money, BAILEY & Swamy, J. Arn. Arb. 31 (1950) 374—404; Samp- 

son, (a) Austr. J. Bot. 17 (1969) 403—424; (b) /.c. 425—439; Grana 15 (1975) 153—157; ibid. 16 

(1977) 61—73; ibid. 21 (1982) 9-14; WALKER (a) in Beck (ed.), Origin and early evolution of the 

Angiosperms, Columbia Univ. Press, New York (1976) 241—299; (b) in Ferguson & Muller (eds.), 

The evolutionary significance of the exine, Acad. Press, London (1976) 251—308; WALKER & 

Doy te, Ann. Mo. Bot. Gard. 62 (1975) 664—723. 

Chromosomes. The only count known to me based on Malesian specimens is that for Kibara 

(BORGMAN, 1964). Counts of Australian species of Steganthera and Palmeria, together with a few 

non-Malesian genera, will be found in the references below. From these counts it is considered 

that the basic number for the Monimioideae (n= 19) differs from that for the Atherospermato- 

ideae (n=22). 

References: BORGMAN, Z. Bot. 52 (1964) 118—172; EHRENDORFER in Beck (ed.), Origin and 

early evolution of the Angiosperms, Columbia Univ. Press, New York (1976) 220—240; EHREN- 

DOREFER ef al., Taxon 17 (1968) 337—353; GADELLA ef a/., Acta Bot. Neerl. 18 (1968) 74—83; GoLp- 

BLATT, J. Arn. Arb. 55 (1974) 453—457; Hair & BEUZENBERG, New Zeal. J. Sci. 2 (1959) 148—156; 

LORENCE, A systematic and eco-evolutionary study of the Monimiaceae in the Malagasy region, 

Thesis, Washington Univ., St. Louis (1980); Ann. Mo. Bot. Gard. 72 (1985) 1—165; MoRAWETz, 

Pl. Syst. Evol. 138 (1981) 157-172. 

Phytochemistry. Chemical characters were summarized sixteen years ago (HEGNAUER, 

1969). The benzyltetrahydroisoquinoline family of alkaloids (abbreviated: benzylisoquinolines) 

and essential oils consisting mainly of phenylpropanoids and mono- and sesquiterpenoids were 

considered to be characteristic secondary metabolites of the family, but the lack of chemical 

knowledge for Hortonioideae, Monimioideae (except Peumus boldus) and Siparunoideae was 

stressed. Many members of the family are aluminium accumulators; this character, however, 

seems to be lacking in Atherospermatoideae. Phenolics were scarcely known, but predominance 

of the flavonols kaempferol, quercetin and isorhamnetin in leaves, and absence of flavones, flavo- 

nols with trihydroxylated B-ring and of galli- and ellagitannins had been reported. As a whole 

phytochemistry of Monimiaceae agreed perfectly with their inclusion in a group loosely termed 

woody polycarps. In the meantime more became known about the chemistry and distribution of 

benzylisoquinolines (URzUA & CASSsELs, 1978; HEGNAUER, in prep.) and polyphenolic com- 
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pounds, especially lignans (including neolignans) (HEGNAUER, in prep.). Siparuna gilgiana and S. 

guyanensis synthesize liriodenine and related oxoaporphine alkaloids, and laurotetanine, 

N-methyllaurotetanine and leurotitsine were detected in three Palmeria species of New Guinea. 

The isolated position of Daphnandra with respect to alkaloid metabolism was stressed (URZUA 

& CASSELS, 1978); only bisbenzyltetrahydroisoquinoline alkaloids, including a number of com- 

pounds apparently restricted to the genus, have been isolated hitherto from six species. Daphnan- 

dra aromatica was transferred by SCHODDE to Doryphota; Doryphora aromatica yielded the apor- 

phine isocorydine besides bisbenzylisoquinolines. Dryadodaphne novoguineense which is con- 

fined to New Guinea, synthesizes aporphines, oxoaporphines and the bisbenzylisoquinolines dry- 

adine and dryadodaphnine. 4-Hydroxyaporphines, alkaloids with a very unusual substitution pat- 

tern were encountered in Laureliopsis philippiana (= Laurelia philippiana). It deserves mention- 

ing that lignans which were known from Trimeniaceae only (Piptocalyx, Trimenia, HEGNAUER, 

1969) have been detected in leaves of Laurelia novae-zelandiae; they yielded pinoresinoldimethyl- 

ether and yangambin. Lignans and many different types of neolignans are widespread in Polycar- 

picae; they begin to form an outstanding chemical character of the order as a whole. Summar- 

izing, old and new chemical evidence conforms with the classification of Monimiaceae with 

woody polycarps without contributing much to the question whether the family is nearer to Mag- 

noliaceae and Annonaceae or to Lauraceae, i.e., whether inclusion in Laurales is more natural 

than inclusion in Magnoliales. Chemical evidence also agrees with the exclusion of Amborella- 

ceae, Austrobaileyaceae and Trimeniaceae which all seem to lack benzylisoquinolines. 

References: HEGNAUER, Chemotaxonomie der Pflanzen 5 (1969) 99—107, 431—432, 457; ibid. 

8 (in prep.); URZUA & CassELs, Lloydia 41 (1978) 98. — R. HEGNAUER. 

Taxonomy. The family as first founded by pe Jussieu (1809) included genera representing 

most of the subfamilies at present recognized. The heterogeneous nature of these genera imme- 

diately instigated a series of proposals for the division of the family by the recognition of the A the- 

rospermataceae or, more recently, into several smaller families. Concurrently other systematists 

have retained the original broad view of the family. Early proponents of splitting were R. BRowN 

(1814), BARTLING (1830) and LINDLEy (1853), but the broader view long prevailed among other 

systematists, principally ENDLICHER (1837), TULASNE (1855), BENTHAM & HOOKER (1880), Pax 

(1891), PERKINS & Gitc (1901), PERKINs (1911, 1925), and MELCHIOR (1964). The more recent pro- 

posals to remove elements as distinct families include Grpps (1917), PICHON (1948) and especially 

Money, BAILEY & Swamy (1950) whose view that Amborella and Trimenia (Piptocalyx) should 

form separate families has been accepted ever since. The removal of further elements has con- 

tinued, but opinion remains divided on this trend. A most important contribution by SCHODDE 

(1969) favoured the recognition of the Atherospermataceae and the same author later proposed 

the erection of Siparunaceae (SCHODDE, 1970). This was followed by Hortoniaceae (SmitH, 1972). 

Systematists currently favouring the broader view of the family include THoRNE (1974), who brief- 

ly argues the case for amalgamation concluding ‘The logical alternative treatment would be to ex- 

pect five or more separate and obviously closely related families, an exercise in taxonomic infla- 

tion that would seem to serve no useful purpose.’ The same view is taken by DAHLGREN (1980) 

and CRONQUIST (1981) and this treatment is adopted here. 

Subdivision. The grouping of genera into subfamilies and tribes is still subject to debate. Gener- 

ally speaking those authors taking a broad view of the family recognize the same subdivisions as 

the splitters but treat them as subfamilies or tribes. PERKINS (1925) adopted only two subfamilies, 

Monimioideae and Atherospermoideae with four and two tribes respectively. MELCHIOR (1964) 

followed Money, BAILEY & Swamy (1950), omitting Amborella and Trimenia, and accepting two 

subfamilies, Hortonioideae and Siparunoideae. THORNE (1974) added a further subfamily by 

restricting the Monimioideae to Monimia and Peumus, and forming the Mollinedioideae for the 

several remaining genera. His reduction of SCHODDE’s subfamily Peumoideae (SCHODDE, 1970) 

into his restricted Monimioideae is accepted by Puitrpson (Nordic J. Bot., 1986, in press), who 

added Palmeria to this subfamily. Most Malesian genera fall into subfamily Mollinedioideae, 
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seven into tribe Mollinedieae and one Levieria into tribe Hedycaryeae. Two other subfamilies are 

represented by one genus each: Atherospermatoideae by Dryadodaphne and Monimioideae by 

Palmeria. 
Generic limits. The family comprises several small distinctive genera whose definition is not dif- 

ficult. It is perhaps only among the genera of the tribe Mollinedieae that generic limits become 

problematic and it is these genera which are abundant in Malesia. In the first place it is possible 

to distinguish those genera which receive their pollen on a hyperstigma secreted by prominent 

glands within the ostiole of the female receptacles. These are (in Malesia) Kibara, Wilkiea and 

Faika. Kibara is distinguished from the other two by the regular arrangement of its stamens. In 

Wilkiea and Faika the stamens are inserted irregularly over the inner surface of the male recep- 

tacles. These two genera are separated by the dehiscence of the anthers: in Wilkiea this is by a 

single horizontal or horseshoe-shaped slit, whereas in Faika it is by two vertical slits. The two ge- 

nera are also well separated geographically. Parakibara cannot yet be placed by this system be- 

cause its female flowers are not known. Three Malesian genera lack a hyperstigma. Of these Sfe- 

ganthera is the largest and is closely related to Matthaea, a genus with a more westerly range, 

which differs by its anthers opening by two vertical slits. The third genus, Kairoa, is immediately 

distinguished by the male receptacles which open widely at anthesis to expose the very large num- 

ber of stamens. 

References: BARTLING, Ordines Naturales Plantarum, Dietrich, Gottingen (1830); BENTHAM & 

Hooker, Genera Plantarum 3 (1880); R. BRowNin Flinders, Voyage 3 (1814); CRoNguistT, An inte- 

grated system of classification of flowering plants, New York (1981); DAHLGREN, J. Linn. Soc. Bot. 

80 (1980) 91—124; ENDLICHER, Genera Plantarum | (1837); Gress, Contr. phytogeography & flora 

Arfak Mts (1917); DE Jussteu, Ann. Mus. Nat. Hist. Nat. Paris 14 (1809) 116—135; LINDLEY, Vege- 

table Kingdom, ed. 3 (1853); MELCHIOR in Engler, Syllabus Pflanzenfamilien, ed. 12 (1964); 

Money, BAILEY & Swamy, J. Arn. Arb. 31 (1950) 372—404; PaxinE. & P. Nat. Pfl. Fam. 3, 2(1891) 

94—105; Perkins, Pfl. R. Heft 49 (1911); Ubersicht tiber die Gattungen der Monimiaceae, Leipzig 

(1925); PERKINS & GLa, Pfl. R. Heft 4 (1901) 1—22; PicHoNn, Bull. Mus. Hist. Nat. Paris 20 (1948) 

383—384; ScHopbE, Monograph of the family A therospermataceae R. Br., Thesis, Univ. Adelaide 

(1969); Taxon 19 (1970) 324—328; SmitH, J. Ind. Bot. Soc. 50A (1972) 215—226; THORNE, Aliso 8 

(1974) 147—209; TuLasne, Arch. Mus. Nat. Hist. Nat. Paris 8 (1855) 273—436. 

Specific delimitation. The much greater amount of material now available, especially from the 

mountains of New Guinea, has revealed that many of the species described by earlier authors are 

conspecific, and has also brought to light many undescribed species. Unfortunately, a consid- 

erable number of the type specimens of earlier species have not been located, so that several spe- 

cific names have been treated as unsufficiently known species. The concept of a species in this 

family often appears less well defined than in many others. The larger genera include local species 

which are well segregated, but also more widespread species with an unusually wide range of varia- 

tion. Undoubtedly some regional and local species will eventually be recognized within these large 

species, but this is not possible at present. The largest and most variable species are Kibara co- 

riacea, Steganthera hirsuta, Palmeria arfakiana and Levieria squarrosa. 

Uses. A variety of minor local uses are reported by collectors. The wood of larger species may 

be used as stakes and for house-building, and the stems of Pal/meria spp. for binding. The aromat- 

ic leaves of several Palmeria species are used for smoking or to provide salt. Meat is wrapped in 

leaves of Kibara possibly as a tenderizer. Peumus (non-Mal.) has many uses in Chile: the hard 

wood provides handles for implements and is converted to charcoal, the bark is used for tanning 

and dyeing, and the leaves for medicinal purposes. Laurelia produces useful timber. 

Notes for collectors. Species will usually be located by the characteristic foliage or by the 

conspicuous fruits. As the fruits are not sufficient for generic determination, it is important to 

search for flowers. These are so inconspicuous that they are commonly dismissed as buds and not 

collected. If flowers cannot be found on the plant a search in the forest for other specimens will 

usually prove successful. Always search for examples of flowers of both sexes, and bear in mind 

that these may occur on separate plants. Examples of the fruits should be preserved in fluid. 



1986 | MONIMIACEAE (Philipson) 263 

KEY TO THE GENERA 

(11. Lauterbachia not included) 

1. Flowers hermaphrodite; anthers valvate; filaments of stamens with a pair of glands; fruits with persistent 

elongated plumose style (Subfam. ATHEROSPERMATOIDEAE)..........0.0000 eee eeus 1. Dryadodaphne 

1. Flowers unisexual; anthers dehiscing by slits; filaments without glands; style not persistent in fruit. 

2. Lianes; receptacle splitting irregularly when ripe to reveal drupes dispersed over its inner surface (Subfam. 

NIONTMIOIDE ATE) hx sc Meee RRS <schicore Reem ree atone tect eve aol ia tie a stone Phase A achievers oe be Bicoren dna steetene ae ee 2. Palmeria 

2. Trees or shrubs, or if rarely scandent then fruit not as above (Subfam. MOLLINEDIOIDEAE). 

3. Male flower with a small, flat receptacle bearing relatively large rotund tepals; after anthesis female re- 

ceptacle splitting irregularly from the ostiole; fruit a head of sessile drupes with the irregular rim of the 

neceptaclemefilexediibelowathem™ (imi bes ED CAR YEAE)) serene cites ck eicie eieicieieicete totais 3. Levieria 

3. Male flower with a globose or flask-shaped receptacle, either with a small ostiole or (in Kairoa) splitting 

open at anthesis to form a cup with sharply lobed margin; after anthesis upper half of female receptacle 

abscissing as a calyptra; fruit a head of sessile or stipitate drupes with the annular scar of the calyptra 

below them (Tribe MOLLINEDIEAE). 

4. Female receptacle with thickened glands inside the ostiole. 

5. Style-stigma subulate; anthers dispersed irregularly within the receptacle. 

GarAntherssaehiscing bysashorseshoe-shapedisii somerset iii eieioes 4. Wilkiea 

GaAnthersidehiscine ibyatwOnventicalusiiissmrrnne meetin erica iercrae 5. Faika 

5. Stigma sessile obtuse; anthers disposed regularly in whorls of 4 or in decussate pairs. 

astamensaneseveral whorls Of 4)... acct tothe hn ee Ce Oe toe rot eee 6. Parakibara 

To SHAMANS 1 (RIO) YU COUS (yoy Woy.4) SieWONENS)) conononeoocdagacctGunondboubanosoeeonneOD 7. Kibara 

4. Female receptacle without glands inside the ostiole. 

8. Male receptacle at anthesis a fleshy cup with rim split into acute lobes; stamens numerous (over 100); 

stigma short sessile; stems and branches with prominent irregular longitudinal ridges of cork 

8. Kairoa 

8. Male receptacle at anthesis with an ostiole surrounded by minute tepals; stamens few; branches + 

smooth. 

9. Anthers dehiscing by a single horizontal or horseshoe-shaped slit............... 9. Steganthera 

Oe Ai thersnGeniscin eubyalwOnventicalaslitsmrnrw ce earn teeete mieten terion 10. Matthaea 

1. DRYADODAPHNE' 

S. Moore, J. Bot. 61 (1923) 109; A.C. Smirn, J. Arn. Arb. 23 (1942) 442. — 

Isomerocarpa A.C. SmiTH, J. Arn. Arb. 22 (1941) 250. — Daphnandra PER- 

KINS, Bot. Jahrb. 52 (1915) 217, p.p.; Ubersicht Gattungen Monim. (1925) 47, 

p.p. — Levieria KOSTERM. Rec. Trav. Bot. Néerl. 34 (1937) 605, p.p.; HUTCH. 

Gen. Fl. Pl. 1 (1964) 114, p.p. — Fig. 3. 

Tall trees, young branches + tetragenous usually glabrous. Leaves dentate or 

almost entire. Inflorescence axillary, of dichasia or few-flowered pleiochasia, 

bracteoles broad enclosing the flowerbud, early caducous. Flowers bisexual, 

perianth and androecium on the rim of the hypanthium; tepals 8, in 2 whorls, 

oblong-elliptic, obtuse. — Androecium tetramerous, the outer 1—2 whorls of 

stamens with divergent ovate-deltate, planate to shallowly cupular, obtuse 

staminal glands and shortly apiculate to broadly rostrate, latrorsely to + ex- 

trorsely dehiscing anthers, the inner whorls of lanceolate-deltoid to almost sub- 

ulate staminodes. — Gynoecium of several free carpels, styles terminal; ovule 

(1) The account of this genus is based on ScHoppDE, A monograph of the family Atherospermataceae R. Br., 

unpublished thesis, University of Adelaide (1969). 
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d 

Fig. 3. Dryadodaphne crassa SCHODDE. a. Habit, nat. size, b. fruiting hypanthium, x1 1/2, c. anther of outer 

whorl, x14, d. embryo, x20, e. open flower, x7 (a, c, e STREIMANN 8643, b NGF 28519, d SCHODDE 3144). 

subbasal. Fruiting hypanthium cylindrical-ellipsoid, dehiscing into 4 (some- 

times 2) equal valves. Nutlets narrowly ellipsoid to obclavate, silky hirsute on 

one side in deep pits, styles terminal, subulate. 
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Distr. Three species, Queensland (1 sp.), in Malesia: New Guinea (2 spp.). 

Ecol. Montane rain-forest, (500—)600—2800 m. In New Guinea D. crassa is associated consistently with 

Nothofagus forest, and D. novoguineensis with lower altitude mixed forest. 

Note. Dryadodaphne is the only representative of the A therospermatoideae in Malesia. The New Guinea 

material was originally confused with Daphnandra, and any reports of that genus from Malesia refer to 

Dryadodaphne. 

KEY TO THE SPECIES 

1. Stamens 8 (very rarely 4); outer stamens (including appendages) broader than long with widely divergent 

+ acute glands. Leaves obovate (rarely elliptic) with rounded, obtuse, frequently retuse apices. Tepals in 

+ equal whorls, usually + pale cream green .... wid MASS, BOIS RING CPs 1. D. crassa 

1. Stamens 4, including appendages longer than broad, with slightly divergent + obtuse glands (but see ssp. 

occidentale). Leaves lanceolate to elliptic with attenuate to acuminate (rarely rounded obtuse) apices. Tep- 

als in unequal whorls, usually pale maroon-brown, pinkish or purplish......... 2. D. novoguineensis 

1. Dryadodaphne crassa SCHODDE, sp. nov. — Iso- 

merocarpa novoguineensis (PERKINS) A.C. SMITH, J. 

Arn. Arb. 22 (1941) 251, p.p. — D. novoguineensis 

(PERKINS) A.C. SmitH, ibid. 23 (1942) 443, p.p. — 

Fig. 3. 

Arbor magna 20-30 m alta, folia comparate lata, 

obtusa saepe retusa, series tepalorum aequiforma- 

tae, plurumque virellae, stamina fugentia octo rare 

quattuor, cum apiculis brevibus, dehiscentia valva- 

rum antherarum revera laterali, et glandulis diver- 

gentibus, late aliformibus, planis-cupulatis, ovatis- 

lanceatis, acutis vel aliquantum obtusis, 0.5—1.2 

(—1.5) mm longis, et hypanthia fructificantia compa- 

rate brevia, (15—)18—23(—27) mm longa x (5—) 

6—10(—11) mm lata, crasse ligneaque. — Type: 

SCHODDE & CRAVEN 4816 (CANB), Morobe Prov., 

Menyamya Distr., Angebena ridge, c. 3 miles east of 

Aseki. 

Tree to 20—30 m; branchlets usually tetragonous, 

glabrous, or young parts sometimes unevenly sordid 

buff tomentulose, or with scaly incrustation. Leaves 

narrowly to broadly ovate; sometimes rounded cu- 

neate, infrequently elliptic (0.7—)2.5—6(—10) by 

(0.5—)1—3(—4) cm, base + narrowly cuneate, apex 

broadly, or less often narrowly, obtuse, frequently 

retuse, margin faintly undulate, or obscurely or ob- 

tusely crenulate, rarely markedly crenulate or entire, 

+ markedly recurved, almost revolute towards the 

petiole, coriaceous or rarely thinly coriaceous, prin- 

cipal nerves conspicuous below, anastomosing to- 

wards the margin, glandular pits sparse to frequent; 

petioles up to 9 mm, or sometimes longer, deeply 

channelled above, glabrous. Inflorescences axillary, 

up to 3 cm long, or rarely longer, glabrous or tomen- 

tose distally, bearing few (rarely more than 5 but up 

to 11) flowers in a dichasium or a pleiochasium; 

bracts lanceolate deltate to ovate or oblong, (1.5—) 

2—3(—4) mm long, caducous; pedicels slightly or + 

conspicuously expanded under the hypanthium; 

bracteoles enclosing the hypanthium in bud. Flowers 

with perianth pale cream or yellow-green, rarely 

whitish or reddish; hypanthium 1—2(—2.5) mm long, 

glabrescent or sparsely tomentulose; tepals 8 in 2 + 

equal whorls, broadly obtuse oblong-linguiform to 

elliptic, (1.5—)3—4.5(—5) by (1.5—)2—2.7(—3) mm. 

— Androecium in several series, the 2 outer whorls 

each with 4 stamens, outer stamens broader than 

long (1—)1.3—2 by (1.25—)1.5—2.5(—3) mm, with 

widely divergent, wing-like ovate to lanceolate- 

deltate, + acute staminal glands, and latrorsely 

dehiscing valves, inner stamens as broad as long, 

with shorter + obtuse glands and longer apiculate 

apices; staminodes narrowly to broadly lanceolate or 

deltoid to subulate, the outer often with vestigial 

glands. — Gynoecium of up to 15 carpels; styles ex- 

serted beyond the hypanthium as a slender column, 

stigmatic column narrowly conical, protruding be- 

yond apices of staminodes to near apices of outer sta- 

mens. Fruiting hypanthium thickly lignified, de- 

hiscing into 4 (rarely 2) equal valves, sparsely hairy 

within. Nutlets (3—)5—6 mm long, styles (5—)7—10 

(—14) mm long, exserted beyond the hypanthium. 

Distr. Malesia: New Guinea. Through the cen- 

tral mountains from Oranje Range to the Owen Stan- 

ley Range, and also in the Saruwaged Range, Huon 

Peninsula. 

Ecol. Primary, or rarely old secondary, montane 

rain-forest, between 2000 and 2800 m in the north- 

western and central parts of its range, and between 

(1350—)1600—2400 m in the Eastern Highlands, 

Saruwaged and Owen Stanley Ranges. In fairly well- 

drained sites, usually on slopes and towards the 

crowns of mountains and ridges. Generally associat- 

ed with forest dominated by Nothofagus. Towards 

the upper limit of its altitudinal range it extends into 

conifer forests dominated by species of Libocedrus, 

Phyllocladus and Podocarpus. 

Uses. The timber is used in the Mt Hagen and 

Chimbu areas. 

Vern. Dafa, Telefomin, enman, Banz, katan, 



266 FLORA MALESIANA [ser. I, vol. 102 

mongo a kuli, nopohn or pohn, piljim, Mt Hagen, 

korgi, Chimbu, mowku, mugu, muk, Enga, munk, 

Mendi, onda or onde, Aseki. 

Note. Though the distinctness of the two New 

Guinea species has been recognized only compara- 

tively recently, most individuals can be distinguished 

readily on leaf characters such as size, texture and 

shape. Leaves of saplings and those in deep shade 

tend to be larger and less coriaceous with narrower 

apices and planate margins. Trees from lower alti- 

tudes may show some features of D. novoguineensis 

suggesting the possibility of introgression. The most 

westerly collection (BRASS & VERSTEEGH 11194) is 

somewhat distinct, and further collections from this 

region are needed. Flowering and fruiting occur 

throughout the year, though an individual tree usual- 

ly does not bear flowers and fruits together. 

2. Dryadodaphne novoguineensis (PERKINS) A.C. 

Situ, J. Arn. Arb. 23 (1942) 443, p.p. — Daphnan- 

dra novoguineensis PERKINS, Bot. Jahrb. 52 (1915) 

217; Ubersicht Gattungen Monim. (1925) 50. — D. 

celastroides S. Moore, J. Bot. 61 (1923) 109. — 

Daphnandra perkinsiae GitG & Diets, Notizbl. Berl.- 

Dahl. 9 (1925) 466. — Isomerocarpa novoguineensis 

(PERKINS) A.C. SmitH, J. Arn. Arb. 22 (1941) 251, 

D.p. 

KEY TO THE SUBSPECIES 

1. Staminal glands ovate oblong, obtuse or shallowly 

cupular. Leaves (from crown) with acuminate, 

rarely rounded obtuse, apices and distinctly undu- 

late-crenate margins. Fruiting hypanthium 2—4 

times longer than broad. a. ssp. novoguineensis 

1. Staminal glands lanceolate to ovate, rather acute. 

Leaves (from crown) with narrowly obtuse, hard- 

ly acuminate apices, and obscurely undulate- 

crenate, almost entire margins. Fruiting hypan- 

thium | 3/4—2 times longer than broad 

b. ssp. occidentalis 

a. SSsp. nOvoguineensis var. novoguineensis 

Tree to 40 or 50 m, often buttressed; branchlets 

usually conspicuously tetragonous, glabrous or 

sometimes hispidulous or tomentulose. Leaves nar- 

rowly to broadly elliptic, sometimes lanceolate, (2—) 

4—10(—12) by (0.7—)1.5 by 3.5(—4.5) cm, base trun- 

cate to widely or rarely narrowly cuneate, apex blunt- 

ly acuminate, very rarely narrowed, margin conspi- 

cuously undulate crenate, slightly to markedly re- 

curved, + coriaceous, principal nerves + prominent 

below, anastomosing towards the margin, occasion- 

ally with sparse glandular pits; petioles up to 15 mm, 

sometimes longer, channelled above, glabrous, 

sometimes strigillose. Inflorescences axillary, up to 

35 mm long, rarely longer, glabrous or glabrescent 

with sparse hairs sometimes persistent on bracteoles 

and perianth in buds, bearing few (rarely more than 

5, but up to 11 flowers) in a dichasium or a pleiocha- 

sium; bracts lanceolate-deltate, rarely linear oblong, 

(1.5—)2.5—4 mm long, early caducous; pedicels rare- 

ly much expanded under the hypanthium, bracteoles 

enclosing the hypanthium in bud. Flowers with peri- 

anth reddish (rarely entirely cream-green); hypan- 

thium 1—2(—2.5) mm long, glabrous to rather dense- 

ly tomentulose; tepals 8, in 2 unequal whorls, the 

outer obtusely linguiform, sepaloid, (2—)3—4(—6) by 

1.5—3(—4) mm, the inner narrowed towards the 

apex, more petaloid, (2—)2.7—3.5(—5) by (1.2—) 

1.5—2.5(—3.5) mm. — Androecium in 2 or 3 series, 

the outer whorl of 4 stamens; stamens longer than 

broad, (1.3—)1.5—2(—2.5) by 1—1.7 mm, with slight- 

ly divergent, lanceolate or ovate-oblong obtuse, rare- 

ly acute staminal glands, and extrorsely dehiscing 

valves, the inner series of lanceolate, deltoid to subu- 

late staminodes, the outer often with vestigial glands. 

— Gynoecium of up to 16 carpels, styles exserted 

beyond the hypanthium, stigmatic column narrowly 

conical, reaching apices of inner staminodes, rarely 

beyond. Fruiting hypanthium thickly lignified, (11—) 

18—25(—35) mm long, dehiscing into 4 (rarely 2) 

equal valves, hairy within especially towards the rim. 

Nutlets (3—)5—6(—7) mm long, styles (5—)7—14(—15) 

mm long, exserted beyond the hypanthium. 

Distr. Malesia: Papua New Guinea. Throughout 

the central mountains from the Hunstein Range to 

the Owen Stanley Range, and also in the Torricelli 

Mts and the Saruwaged Range. 

Ecol. Primary montane rain-forest, and second- 

ary forest as a remnant, 500—1950 m. In general at 

lower altitude than D. crassa and preferring gullies, 

slopes and fairly well-drained ridge crowns. Only 

rarely associated specifically with Nothofagus forest. 

Uses. The bark is chewed and rubbed on the chest 

by Chimbu natives for certain illnesses. 

Vern. Adengambi, Chimbu, anona, Akuna, 

anonya, nasapu, Aiyura, kamo, Okapa, onda or on- 

de, Aseki. 

Note. D. crassa may be distinguished from this 

species by its relatively broadly obtuse, frequently re- 

tuse leaves, generally cream-green flowers, equal 

whorls of tepals, two unequal whorls of stamens, 

broad wing-like staminal glands attached near to the 

base of the filament, shortly apiculate outer anthers, 

latrorse anther dehiscence, and shorter fruit. 

var. macra SCHODDE, var. Nov. 

Laminae foliorum coronarum arborum  saepe 

longiores quam 100 mm, latioresquam 35 mm, et pe- 

tioli (1.5—)2—2.5(—3.5) mm crassi, inflorescentiae 

relative tomentulosae dense glauco-griseae vel aluta- 

ceae, et hypanthia fructificantia 35—45 mm longa. — 
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Type: SCHODDE & CRAVEN 5081 (CANB), Morobe 

Prov., Menyamya Distr., Aseki Valley, c. 3 miles SE. 

of Aseki. 

Differs from var. novoguineensis in the + densely 

glaucous-grey or pale brown tomentulose inflores- 

cence, and in the larger leaves and fruiting hypan- 

thia. 

Distr. Malesia: Papua New Guinea, Enga Prov., 

Wabag Distr., Morobe Prov., Menyamya and Wau 

Distr. 

Ecol. Montane rain-forest, 1000—2400 m. 

Note. Known only from within the range of ssp. 

novoguineensis and usually in close proximity to it. 

2. ssp. occidentalis SCHODDE, ssp. nov. 

Cortex relative asper fissuratusque, folia corona- 

rum arborum relative anguste obtusa vix acuminata 

ad apices, et obscure undulato-crenata paene integra, 

glandulae staminum planae, lanceolate ad ovate 

1 3/4—2 plo longiora quam latiora. — Type: Brass 

& VERSTEEGH 11984 (L), Irian Jaya, 15 km SW. of 

Bernhard Camp, Idenburg River. 

Differs from ssp. novoguineensis in the longer and 

flatter divergent staminal glands, the rounder apex 

and more entire margin of the leaf, the thicker fruit- 

ing hypanthium and the rougher dark-brown bark. 

Distr. Malesia: trian Jaya, Vogelkop Peninsula, 

Mt Nettoti; Wissel Lakes; Idenburg River. 

Ecol. Primary montane rain-forest (Nothofagus) 

and mossy forest, 900—1900 m. 

Vern. Goekaai, Kapauku lang. 

Note. The three localities from which this species 

is known are far apart, but the specimens are uni- 

form, especially as regards their staminal glands. D. 

novoguineensis apparently shows no clinal trend to- 

wards the characters of this species at the western end 

of its range. A considerable geographical gap (of c. 

200—250 miles) separates the ranges of the two sub- 

0.7—1 mm _ longae, et hypanthia fructificantia species, as known at present. 

2. PALMERIA 

F. v. M. Fragm. 4 (1864) 151; A.DC. Prod. 16, 2 (1864) 657; Bru. Fl. Austr. 

5 (1870) 291; PERKINS & Gia, Pfl. R. Heft 4 (1901) 64; Perkins, Bot. Jahrb. 

52,(1915) 214; Ubersicht Gattungen Monim. (1925) 42; Hurcu. Gen. FI. Pl. 1 

(1964) 119; PHitreson, Blumea 28 (1982) 85, f. 1-3. — Fig. 4—5S. 

Woody lianes with opposite, entire leaves, usually bearing stellate hairs. Dioe- 

cious, with lateral or terminal cymose panicles or pleiochasia. — Male flowers 

bowl-shaped or saucer-shaped, with 4—7 tepals either incurved or spreading at 

anthesis to reveal the numerous stamens + sessile on the surface of the recep- 

tacle; anthers opening by longitudinal slits. — Female flowers globose or flask- 

shaped with c. 5 small obtuse tepals surrounding a minute ostiole; carpels sessile 

on the inner surface of the receptacle, interspersed with numerous bristles. Re- 

ceptacle enlarging to become a + globose fruit, which splits open irregularly at 

maturity to reveal the drupes. 

Distr. Australia and Malesia: 11 spp. in New Guinea, of which 3 may also occur in Queensland and one 

extends to E. Sulawesi. Three further species have been described from Australia. 

KEY SLO THE SP ECTES 

leiOutenmsuntace of receptaclesclalbrousy -ewerseie serie eile ciel eee eee 1. P. hooglandii 

1. Outer surface of receptacle bearing hairs. 
Pmlndersuntace ot leate-eselabrOusiaes Epon oe eee ener Cr orien 3. P. arfakiana 

2. Undersurface of leaf with indumentum. 
3. Undersurface of leaf bearing numerous simple hairs (and usually also some stellate hairs) 2. P. gracilis 

3. Undersurface of leaf bearing stellate hairs (occasionally also with a few simple hairs). 

4. Mature fruits c. 7-8 mm @ (before dehiscing). Achenes about 5 mm long when dry (known only from 

doves watea ih) rel @omechcee) h Mee y weno Gio cs ono nmene sab ood roa daopatG Ooo uO opoUdedusensonS 4. P. angica 
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Fig. 4. Palmeria clemensae Puiireson. a. Habit of male twig, x1/2, b. portion of lower surface of leaf, x5 

(a PULLEN 281, b VAN BALGOoy 957). 
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4. Mature fruits c. 15—20 cm @ (before dehiscing). Achenes about 7 mm long or longer when dry. 

5. Stellate hairs of underside of leaf laxly or densely distributed but not matted to form a close felt. 

6. Stellate hairs of the underside of leaf large (0.6—0.9 mm), generally distributed over the leaf surface, 

usually rather dense (but the leaf-surface clearly visible through them) ............ 5. P. brassii 

6. Stellate hairs of the underside of the leaf small (0.2—0.25 mm) occasionally generally distributed and 

dense, but often confined to leaf base and petiole (common throughout New Guinea) 3. P. arfakiana 

5. Stellate hairs densely distributed over the undersurface of the leaf and matted together to form a close 

felt. 

7. Felt on the underside of the leaf with a smooth even surface. 

8. Leaves large (mostly over 12 cm long) (known from Morobe and Central Provinces) 6. P. incana 

8. Leaves smaller. 

9. Leaves small (less than 5 cm long) (known from the Murray Pass area) ....... 7. P. montana 

9. Leaves larger (Tari District westwards). . . , ee Sree eee: Se 8. P. hypargyrea 

7. Felt on the underside of the leaf with some larger hairs protruding above the general surface. 

10. Veins on the underside of the leaf fringed with long hairs .................. 9. P. clemensae 

10. Veins on the underside of the leaf bearing tufted stellate hairs above the felt. 

lie HeavesilangerOlvcmror longer) 

11. Leaves smaller (6 cm or shorter) ....... 

1. Palmeria hooglandii PHitipson, Blumea 28 (1982) 

88. 

Woody liane to 22 m high, branches and foliage 

glabrous. Leaves oblong-elliptic, occasionally lan- 

ceolate-elliptic, 7.5—15.5 by 1.7—6 cm, chartaceous, 

apex with an apiculum (often long and narrow), base 

cuneate, midrib slightly channelled above, promi- 

nent below, lateral veins c. 6, well-defined, meeting 

within the margin; petiole 0.75—1 cm. Inflorescence 

axillary and terminal, either simple unbranched 

pleiochasia (often grouped at the ends of branches to 

resemble panicles) or with long lateral branches 

forming a panicle-like inflorescence, the rachis 

4.5—10 cm, with lateral branches up to 4 cm; male in- 

florescences often larger and more openly branched 

at anthesis than females. — Male receptacles bow|- 

shaped becoming almost disk-shaped at anthesis, c. 

5.5 mm @ (without the tepals), margin produced into 

c. 5—7 irregular tepals, outer surface of tepals 

minutely pubescent; stamens c. 18, subsessile; an- 

thers c. 0.75 mm. — Female receptacle globular, 2.5 

mm @, with a terminal ostiole surrounded by 5 mi- 

nute obtuse tepals, a few microscropic hairs present 

on the tepals, the inner surface of the receptacle bear- 

ing long simple hairs between the carpels; carpels c. 

8, tapering to filiform styles which project through 

the ostiole. Immature fruit globose or irregularly 

bulged, with an asymmetric beak, mature fruit not 

seen. 

Distr. Malesia: Papua New Guinea (Southern 

Highlands, Enga, Western Highlands, Chimbu, 

Eastern Highlands, Morobe Prov.). 

Ecol. A liane reaching 22 m in primary and sec- 

ondary lower montane rain-forest, 1950—2800 m. 

Vern. Kende, kent, korinda, all Enga, boma, 

Chimbu, abiya, Okapa. 

Note. One of the most distinctive species, with 

both the vegetative parts and inflorescence glabrous 

10. P. womersleyi 

11. P. schoddei 

(only the tepals are minutely pubescent). Its distribu- 

tion covers most of the Central Highlands from La- 

gaip to Okapa, with a single disjunct occurrence in 

the Cromwell Mts (Huon Peninsula). The flowers are 

described as creamy and scented. The drupes are 

purple-black on a bright red torus. 

2. Palmeria gracilis PERKINS, Bot. Jahrb. 31 (1902) 

745; Pfl. R. Heft 49 (1911) 39; PHizipson, Blumea 28 

(1982) 89, f. 1b. — P. fengeriana PERKINS, Pfl. R. 

Heft 49 (1911) 39. — P. paniculata Rwu. Trans. 

Linn. Soc. Bot. II, 9 (1916) 144. 

Woody liane, reaching 20 m, young parts covered 

with a lax indumentum of simple hairs, together with 

small stellate hairs especially on the flowers. Leaves 

usually ovate with broad rounded, cordate, or cu- 

neate base, and a long narrow apiculum, more rarely 

elliptic with a short apiculum, 4—14.5 by 1.8—11.5 

cm, membranaceous, midrib and lateral veins well- 

defined, upper surface with the remnants of simple 

hairs and small stellate hairs, or becoming glabrous 

except for simple hairs along the midrib and some- 

times the principal veins and the margin, undersur- 

face with a dense or sparser covering of curved 

simple hairs mixed with a varying number of small 

stellate hairs; petiole 2.5-10 mm, hairy. IJnflo- 

rescence axillary and terminal, either simple pleio- 

chasia, few-flowered and with a delicate rachis, or 

branching to the second degree with rather stouter 

rachis, 5S—20 cm long, often produced profusely on 

lateral branches of limited growth; rachis, branches 

and pedicels with lax hairs and a varying amount of 

short dense stellate hairs; bracts linear, caducous. — 

Male receptacle saucer-shaped, 6—8 mm @, with 5 re- 

curved deltoid tepals, outer surface with long simple 

hairs and dense stellate indumentum; stamens c. 

20—24, sessile, c. 1.25 mm long. — Female receptacle 

globose, c. 2.25 mm g, outer surface with indumen- 
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tum as in male, inner surface with long bristles be- 

tween the carpels; carpels c. 8—10, tapering to a long 

filiform reflexed style. Immature fruit subspherical 

with an asymmetric beak; mature fruit splitting into 

irregular lobes c. 2—2.5 cm long, densely bristly on 

both surfaces; drupes spherical, sessile, c. 7 mm long 

when dry. 

Distr. Malesia: Irian Jaya (Vogelkop Peninsula, 

Japen I., Lake Habbema, Idenburg R.); Papua New 

Guinea (W. & E. Sepik, Southern, Western & East- 

ern Highlands, Morobe & Central Provinces). 

Ecol. Woody liane reaching 20 m or more, in 

rain-forest, second growth or open scrubby areas 

with a wide altitudinal range (500—3000 m), but most 

frequent in lower montane rain-forest (Castanopsis, 

Lithocarpus, Nothofagus, Podocarpus or Elaeocar- 

pus dominated). 

Uses. For wrapping tobacco before being 

smoked in pipes or as cigarettes. When burnt to a 

fine ash, used as salt. 

Vern. Gapunga, Koroba, hompanofi, Okapa, 

kepundom, Maring, obirambiram, Mendi, fown- 

dun, Maring. 

Note. One of the most widespread and frequent 

species, recognized by the simple curved bristles on 

the undersurface of the leaf. The size of the leaf is 

varied, as is the density of the indumentum, but the 

variability has no geographical or apparent ecologi- 

cal basis. The flowers are cream, in males with whit- 

ish stamens. The red or dark drupes are borne on a 

light red receptacle. 

3. Palmeria arfakiana Becc. Malesia 1 (1877) 186; 

Perkins, Pfl. R. Heft 4 (1904) 65; Bot. Jahrb. 52 

(1915) 215; A.C. Smiru, J. Arn. Arb. 22 (1941) 245; 

KANEH. & Hatus. Bot. Mag. Tokyo 56 (1942) 254; 

Pumipson, Blumea 28 (1982) 90. — P. warburgii 

Perkins, Pfl. R. Heft 49 (1911) 37, f. 13D —H. — P. 

pulchra PERKINS, /.c. 38. — P. myriantha PERKINS, 

Bot. Jahrb. 52 (1915) 214. — P. myrtifolia PERKINS, 

Ubersicht Gattungen Monim. (1925) 43, nomen. — 

P. puberula A.C. SmitH, J. Arn. Arb. 22 (1941) 249. 

— P. acuminata KANEH. & Hatus. Bot. Mag. Tokyo 

5 (1942) 251, f. 3F—G. — P. parvifolia KANEH. & 

Hatus. I.c:, 255, f. 3A—E. 

Woody liane, young branches hirsute or puberu- 

lous. Leaves usually oblong-elliptic or obovate, 

sometimes narrower or subrotund, (2.5—)12—20 by 

1—9.5 cm, chartaceous to coriaceous, apex attenuat- 

ed to a short or long apiculum, base rounded, trun- 

cate, or cuneate, upper surface of mature leaves with 

remnants of minute stellate hairs, especially at the 

base of the midrib, or glabrous, undersurface with 

minute stellate hairs forming a dense or open indu- 

mentum or virtually absent from the mature blade, 

persisting, if at all, on the midrib or near the base of 

the leaf, longer simple hairs may be present along the 

midrib; petiole 3—15 mm long, either densely covy- 

ered with minute stellate hairs or these may be sparse 

(almost absent) at maturity, longer simple hairs 

sometimes also present and abundant. Inflorescence 

axillary and terminal, paniculate, 7—20 cm long 

(rarely shorter), lower branches 1.5—3(—5) cm with 

few flowers or with tertiary branches, the rachis and 

branches usually with a greyish or cream tomentum 

or with sparse stellate hairs, rarely more or less gla- 

brous at anthesis. — Male receptacle bowl-shaped 

becoming a flat disk at anthesis c. 6—8 mm g, with 

c. 5 irregular tepals, outer surface with a short dense 

indumentum or with fewer minute stellate hairs, in- 

ner surface with short simple hairs; stamens c. 25, 

sessile c. 0.75—1.25 mm long. — Female receptacle 

urceolate, c. 2—2.5 mm high, outer surface with in- 

dumentum as in male, inner surface with long simple 

hairs; carpels c. 5—8(—16), with filiform styles. Im- 

mature fruit subspherical, beaked, splitting irregu- 

larly at maturity to reveal the red inner surface and 

black drupes. 

Distr. Malesia: Central Celebes (E. Peninsula) 

and New Guinea: in uplands throughout the island 

from Vogelkop Peninsula to Milne Bay; also on Ma- 

nus I. and New Britain. 

Ecol. Liane, often strongly growing in primary 

rain-forest, mostly in the lower and upper montane 

zones, ascending to 3200 m, but occasionally as low 

as 100 m. Also in second growth and climbing over 

shrubs near the forest margin. 

Uses. The leaves are burnt to make salt. 

Vern. Papua New Guinea: angore, laso, Mendi, 

bengop, pengop, Hattam, gawa kepundom, Maring, 

ibiwudediji, puquabou, Tari, kainagent, repalip, 

tsik, Enga, kangom, laro R., linore, mulkrima, Tele- 

fomin, njeng, Hagen, Wankl, tomenguntong, Sai- 

der, xatapi, Guale, Movoi. 

Notes. The most frequent and widespread spe- 

cies of the genus. It is the only species known to occur 

on islands to the north of the New Guinea mainland 

and in Sulawesi. 

The variety of forms included within the limits of 

this species as treated here is greater than is generally 

acceptable in one species. It is possible that future 

studies will recognize entities within this complex, 

and perhaps reinstate species here regarded as con- 

specific. However, it has proved impossible to subdi- 

vide on the basis of indumentum and leaf-size. 

Broadly speaking four groups may be recognized, 

though frequent intermediates link all of these: (i) a 

large-leaved form with adult leaves more or less gla- 

brous except for small stellate hairs on the petiole 

and base of the leaf (P. arfakiana sensu stricto), (ii) 

a large-leaved form with the lower surface more or 

less densely and evenly covered with small stellate 

hairs, (iii) a smaller-leaved form (often with nar- 

rower more oblong blades) usually with the indu- 
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mentum persisting only near the leaf base (P. pul- 

chra), (iv) a small-leaved form with few stellate hairs 

(P. acuminata, P. parvifolia). The first three forms 

are all frequent and widespread. The fourth appears 

to be confined to mountains to the west of the island 

(e.g. Arfak Mts, Wissel Lakes). The species de- 

scribed by KANEHIRA & HATusIMA are here regarded 

as reduced subalpine states and reduced to synon- 

ymy; they may prove to be distinctive enough for spe- 

cific status when better material becomes available, 

but the evidence available is that they are the end of 

a reduction series. The type of P. myriantha PERKINS 

represents the most glabrous state, with even the 

branches of the inflorescence more or less glabrous 

and the receptacles bearing a rather sparse coating of 

stellate hairs. However, similar collections occur 

throughout the range and must be regarded as one 

extreme of a continuous range of variation. I have 

not seen type material of P. warburgii PERKINS from 

Celebes (the only occurrence of the genus west of 

New Guinea), but plants collected in Celebes by 

Eyma fit the original description. The younger leaves 

are rather heavily coated below with small stellate 

hairs, but older leaves can approach the glabrous 

condition. 

Although undoubtedly a liane, like all other spe- 

cies of Pa/meria, it must vary in habit because a num- 

ber of collectors describe it as a tree or sprawling 

shrub. The young foliage is tinged with red. The 

flowers are cream or yellowish. The black drupes are 

borne on a red or pink receptacle. 

4. Palmeria angica KANEH. & Hatus. Bot. Mag. To- 

kyo 56 (1942) 252; Puitipson, Blumea 28 (1982) 92. 

Woody liane to 3 m high, young branches with a 

greyish indumentum. Leaves oblong-elliptic, 4—8 by 

2—4 cm, chartaceous or coriaceous, base rounded, 

apex shortly acuminate, the upper surface + densely 

or sparsely stellate hairy, becoming glabrous, the 

undersurface densely stellate-pilose; petiole 7—8 mm 

long, closely pubescent. /nflorescence axillary, to 10 

cm long, the rachis and branches with greyish stellate 

indumentum. — Male flowers not seen. — Female 

receptacle urceolate, 2.5 mm long (after flowering), 

with short dense indumentum on the outer surface, 

tepals 5, minute; carpels 7—8. Fruits subspherical, c. 

8 mm g, splitting irregularly; drupes c. 5 mm long 

when dry. 

Distr. Malesia: West New Guinea (Mt Arfak, 

Angi Lakes). 

Ecol. Scandent in low spinneys on the burnt and 

open summit of Mt Koebre at 2300 m. 

Note. The small fruits appear to enclose a single 

drupe, which is considerably smaller than those of 

the other species. 

5. Palmeri brassii PHILIPSON, Blumea 28 (1982) 92, f. 

1d. — ‘Palmeria fengeriana PERKINS’ A.C. SmirH, J. 

Arn. Arb. 22 (1941) 248, p.p. 

Woody liane, to 20 high, young branches with a 

thick indumentum. Leaves usually broadly elliptic or 

slightly obovate or rotund, with a small blunt apicu- 

lum or occasionally with an attenuated apex, 8—22 

by 4.8—12 cm, chartaceous, midrib prominent be- 

low, lateral veins c. 6, arched and meeting within the 

margin, upper surface of mature leaves covered with 

the scattered remnants of stellate hairs, which may 

form a dense pile above the midrib and principal 

veins and on the margins, lower surface covered with 

large stellate hairs with lax, shining, bristle-like 

arms, sometimes rather densely disposed but not ob- 

scuring the surface of the blade; a few simple hairs 

may occur among the stellate indumentum; petiole 

10—17 mm, densely clothed in brown indumentum. 

Inflorescences axillary and terminal, covered with a 

short dense creamy or fulvous tomentum, elongate 

(to c. 40 cm) with relatively short opposite or subop- 

posite lateral branches (S—8 cm long) or the inflo- 

rescence more paniculate with lateral branches 

15—20 cm long (the male inflorescences frequently 

more lax than the female at anthesis); lateral 

branches bearing several opposite tertiary branches 

and caducous subulate bracts. — Male receptacle 

bowl-shaped, becoming almost a flat disk at anthe- 

sis, with c. 5 irregular tepals, c. 5 mm @, outer surface 

with a dense covering of small stellate hairs, inner 

surface with short simple hairs between the stamens; 

stamens c. 20, sessile on the inner surface of the re- 

ceptacle, c. 0.75—1 mm long, apex of the connective 

with a tuft of minute hairs. — Female receptacle ur- 

ceolate, often asymmetric, 2—3 mm high at anthesis, 

outer surface with indumentum as in the male, inner 

surface with long simple hairs between the carpels; 

carpels c. 15 distributed over the inner surface of the 

receptacle, tapering to filiform styles which project 

through the ostiole, becoming reflexed. Immature 

fruit subspherical, or irregularly bulged, usually 

markedly asymmetric with a prominent beak to one 

side; at maturity the enlarged receptacle splits to 

form c. 5 coriaceous, very irregular lobes c. 2 cm long 

to which the ripe achenes are attached; drupes spheri- 

cal, sessile, with a shining black surface, mesocarp 

succulent, endocarp stony, c. 7 mm long when dry. 

Distr. Malesia: Papua New Guinea (Eastern 

Highlands, Morobe and Central Provinces). 

Ecol. Woody liane on shrubs and trees in pri- 

mary and secondary lower montane rain-forest 

(dominated by Castanopsis, Lithocarpus, Nothofa- 

gus or Podocarpus), occurring in ridge forest and 

also in swampy places with dark brown loam, 

1200—2450 m. 

Uses. Employed as lashing material. 

Vern. Nani, Kassam, arawe, Finisterre Mts, bo- 

ma, Gumini, arokot, Ueli, Movoi. 
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Note. Characterized by its large leaves bearing a 

loose indumentum of large stellate hairs with shining, 

bristle-like, spreading arms. The flowers are de- 

scribed as white. The immature green, white-spotted 

fruits later split open to reveal black drupes on a red 

torus. P. brassii may be distinguished from P. gracilis 

by the predominance of stellate hairs, by the shape of 

the blade and by the longer inflorescence. Some spe- 

cimens with more numerous simple hairs may also 

approach P. gracilis in leaf shape. They are possibly 

of hybrid origin. Of all the New Guinea species, P. 

brassii probably is most closely related to the Austra- 

lian P. scandens from which it differs principally in 

the length of the inflorescence and the leaf shape. 

6. Palmeria incana A.C. SmiTH, J. Arn. Arb. 22 

(1944) 245; Puitipson, Blumea 28 (1982) 94. 

Woody liane, with young branches covered in 

greyish tomentum. Leaves elliptic-oblong, 9—18 by 

3.5—8 cm, chartaceous, base rounded or broadly cu- 

neate, apex shortly acuminate, upper surface becom- 

ing glabrous (except for puberulence above the mid- 

rib), lower surface evenly covered with a close, fine, 

greyish-white indumentum, midrib and arched later- 

al veins prominent below, impressed above; petiole 

6-10 mm, puberulous. — Jnflorescence densely 

greyish pubescent, axillary and terminal, narrowly 

paniculate, up to 12 cm, with branches c. 2—3 cm. — 

Male flowers globose, c. 2 mm @ (in bud), apex de- 

pressed with 5 tepals, outer surface densely covered 

with a close indumentum of stellate hairs; stamens c. 

20—24, broadly deltoid, c. 0.75 mm long, sessile. — 

Female flowers not known. Immature fruits sub- 

spherical with an asymmetric beak; at maturity the 

enlarged receptacle ruptures irregularly to form co- 

riaceous lobes c. 2 cm long; drupes subspherical, c. 

7 by 5 mn, sessile. 

Distr. Malesia: Papua New Guinea (Morobe 

Prov.: Wau Distr.; Central Prov.: Goilala Distr.). 

Ecol. Liane scrambling over trees in primary for- 

est at 1200 m. 

Notes. Evidently a rare and local species, only 

twice collected. Lower surface of leaves covered with 

asmooth, even, greyish felt of close-set stellate hairs. 

This indumentum is similar to that of P. hypargyrea, 

but that western species has smaller leaves. 

The original collection lacked flowers, but imma- 

ture male flowers were provided by another. The 

flowers are described as cream, with a + unpleasant 

scent, and the drupes as black on a red torus. 

7. Palmeria montana A.C. SmitH, J. Arn. Arb. 22 

(1941) 247; Puitrpson, Blumea 28 (1982) 95. 

Woody liane to 3 m high, with slender branches 

covered with a greyish indumentum of minute stel- 

late hairs. Leaves ovate to oblong-ovate or broadly 

ovate, 1.8—4.7 by 0.6—2.5 cm, chartaceous, base cu- 

neate or rounded, apex curving into an acute apicu- 

lum, midrib slightly channeled above, prominent be- 

low, lateral veins rather obscure, upper surface of 

mature leaves glabrous or with sparse remnants of 

small stellate hairs, lower surface covered with a 

dense fine greyish white felt of stellate hairs; petiole 

to 5 mm long, puberulous. /nflorescence: axillary, 

few-flowered pleiochasia, c. 2 cm long, covered with 

a short dense indumentum, and bearing subulate 

bracts; pedicels 3—7 mm. — Male receptacle bowl- 

shaped, 4—5 mm @ at anthesis (without the tepals) 

with 5 or 6 deltoid, acute tepals, outer surface densely 

covered with minute stellate hairs, inner surface with 

short simple hairs; stamens 15—20, filaments c. 0.4 

mm, anthers c. 0.8 mm long. — Female receptacle 

subglobose, 2—2.5 mm g, with a terminal ostiole sur- 

rounded by 5 minute obtuse tepals, indumentum of 

outer surface similar to that of male, inner surface 

covered with long simple hairs between the carpels; 

carpels 10—15, tapering to filiform styles which pro- 

ject through the ostiole. Immature fruit subglobose, 

splitting at maturity to reveal 1—5 drupes. 

Distr. Malesia: Papua New Guinea (Central 

Prov.). 

Ecol. Sprawling over undergrowth in montane 

forest or climbing to 3 m, also in disturbed forest and 

tree-fern savanna, 2700—2850 m. 

Notes. Known only from the vicinity of Murray 

Pass. Features which distinguish this small-leaved 

montane species from P. schoddei are given under 

that species. 

The flowers are described as cream, and the drupes 

brown on a red receptacle. 

8. Palmeria hypargyrea PERKINS, Bot. Jahrb. 52 

(1915) 215; PHiipson, Blumea 28 (1982) 95, f. la. — 

P. pulleana Perkins, Ubersicht Gattungen Monim. 

(1925) 43, nomen. — P. habbemensis A.C. Smit, J. 

Arn. Arb. 22 (1941) 246. — P. dallmannensis Kan. 

& Har. Bot. Mag. Tokyo 56 (1942) 254, f. 4. 

Woody liane; young branches with minute stellate 

hairs, often 4-angled. Leaves elliptic or narrowly el- 

liptic, S—11.5 by 2.5—4.5 cm, thinly coriaceous, base 

cuneate or rounded, apex shortly acuminate, obtuse 

or acute, upper surface becoming glabrous or retain- 

ing widely spaced remnants of stellate hairs, lower 

surface evenly covered with a close, fine indumen- 

tum (which may become thinner on the midrib and 

principal veins or rarely over the surface of the bla- 

de); petiole S—9 mm long, puberulous. /nflorescence 

axillary and terminal, pleiochasial, 4—8(—13) cm 

long, lateral branches few-flowered, densely covered 

in greyish pubescence, except that the peduncle and 

rachis may become glabrous or bear only sparse mi- 

nute stellate hairs; small caducous bracts below the 

branches and some pedicels. — Male receptacle 

saucer-shaped, c. 5 mm @, with 5S—6 deltoid tepals, 
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Outer surface with a short dense indumentum; sta- 

mens c. 40, sessile, c. 0.75 mm long. — Female recep- 

tacle ovoid, c. 1.75 mm long, outer surface with in- 

dumentum as in male, inner surface with long simple 

bristles; carpels usually 3; style subulate. Fruit not 

seen. 

Distr. Malesia: Irian Jaya (Nabire; Lake Habbe- 

ma; Hellwig Mts); Papua New Guinea (West & East 

Sepik and Southern Highlands Prov.). 

Ecol. Scrambling in primary rain-forest or over 

shrubs in young regrowth, 400—2800 m. 

Vern. Oberonk, Mendi. 

Note. Although there is considerable variation in 

the size of the leaves, correlated with the unusual alti- 

tudinal range, the shape of the leaves is rather uni- 

form and the smooth, close, but fine indumentum of 

the lower leaf surface and of the inflorescence is 

characteristic. In the original material collected by 

LEDERMANN the fine felt of stellate hairs has partially 

or completely disappeared from the lower surface of 

some leaves, only a few scattered, slightly larger, stel- 

late hairs remaining. However, the typical covering 

of hairs has persisted in some areas. The leaves are 

described as greyish or whitish beneath, though some 

specimens from higher altitudes appear light fawn, at 

least when dried. The flowers are cream. 

9. Palmeria clemensae PHiLipson, Blumea 28 (1982) 

96, f. 2. — Fig. 4. 

Woody liane; young branches covered with a ful- 

vous or creamy indumentum. Leaves elliptic to 

broadly elliptic, with an apiculum (either long and at- 

tenuate or short), 7—15 by 3.5—7.3 cm, chartaceous 

or slightly coriaceous base truncate or rounded, mid- 

rib and principal veins prominent below, sometimes 

deeply impressed above, upper surface of mature 

leaves with scattered remnants of stellate hairs or gla- 

brous, lower surface densely covered with a close felt 

of small stellate hairs and with longer soft hairs along 

the veins (usually forming a prominent fringe, rarely 

almost absent); petiole 5-10 mm, hairy. /nflores- 

cence axillary and terminal, c. 7—20 cm long, covered 

with a dense fulvous or creamy indumentum, nar- 

rowly paniculate, side-branches few-flowered. — 

Male receptacle bowl-shaped becoming almost a flat 

disk at anthesis, with 5—7 irregular tepals, c. 8—10 

mm @, outer surface with a dense covering of short 

stellate hairs, inner surface with short simple hairs 

between the stamens; stamens c. 30—45, with broad 

filaments up to 0.5 mm long, anthers 0.75—1.5 mm 

long; filaments and connectives hairy. — Female re- 

ceptacle urceolate, c. 2 mm high at anthesis, outer 

surface with indumentum as in the male, inner sur- 

face with long simple hairs between the carpels; car- 

pels c. 8—12, tapering to filiform style. Immature 

fruit globose with a beak (often asymmetrical); at 

maturity the enlarged receptacle splits open to form 
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c. 5 coriaceous very irregular lobes c. 2 cm long; 

drupes subspherical, sessile; mesocarp succulent, 

endocarp stony, c. 7 mm long when dry. 

Distr. Malesia: Papua New Guinea (Southern 

Highlands, Chimbu, Eastern Highlands, Morobe 

and Central Provinces). 

Ecol. Lower montane and mossy forest (Casta- 

nopsis, Lithocarpus, Nothofagus, Podocarpus, 

Libocedrus dominated), 1200—2750 m. 

Vern. Kari, Chimbu. 

Note. A widespread but rather rarely collected 

species, distinguished by the close felt of minute stel- 

late hairs on the undersurface of the leaves, com- 

bined with longer soft bristly hairs along the veins. 

The species occurs in two forms. One has rather thin 

leaves with a close buff felt on the lower leaf surface, 

and with rather few and short bristles, whereas in the 

other form the leaf blade is more coriaceous with the 

veins deeply impressed above, the felt is paler 

(creamy white or fawn), and the bristles form con- 

spicuous fringes along the veins. The second form 

may also have larger flowers, though the specimens 

available are inadequate to establish this conclusive- 

ly. The first form is more frequent in the east (Mo- 

robe and Central Prov.) and the second in the west 

(Eastern and Southern Highlands Prov.), but in both 

regions specimens of both forms have been collected. 

The black drupes are sessile on a red torus. 

10. Palmeria womersleyi PHmIpson, Blumea 28 

(1982) 98, f. 3. — Fig. 5. 

Woody liane, repeatedly branched, often reaching 

the top of medium-sized trees; young branches cov- 

ered with a fulvous indumentum. Leaves elliptic to 

broadly elliptic, 9-18 by 3.5—10 cm, chartaceous to 

coriaceous, base cuneate or rounded, apex broad 

with a short obtuse apiculum or more gradually nar- 

rowed to an acute apex, midrib slightly channelled 

above, prominent below, lateral veins c. 5, arched 

and meeting within the margin; upper surface of ma- 

ture leaves with widely spaced remnants of stellate 

hairs, lower surface with a loose or close felt of stel- 

late hairs together with a variable number of larger, 

more tufted, stellate hairs especially on the veins; 

petiole 8—17 mm long, densely covered with stellate 

hairs. Inflorescences axillary and terminal, pleio- 

chasial, often produced profusely on short leafy lat- 

eral branches, coming to resemble panicles when the 

foliage abscisses, covered with a short dense indu- 

mentum; pleiochasia 7—15 cm long, bearing opposite 

or verticillate short branches (c. 1.5—2 cm) each with 

a small number of flowers and minute subulate 

bracts mostly caducous before anthesis. — Male re- 

ceptacle bowl-shaped, 7—9 mm g at anthesis (without 

the tepals), with 5—7 irregular tepals eventually 

opening to disclose the numerous (30—40) stamens, 

outer surface with a dense covering of small stellate 
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Fig. 5. Palmeria womersleyi Puiipson. a. Habit of male twig, x 1/2, b. bud of male flower, c. same at anthe- 

sis, both x6, d. anther, x15, e. female flower, f. same in LS, both x6, g. receptacle, bearing achenes, nat. 

size, h. portion of lower surface of leaf, x5 (a—-c HOOGLAND & SCHODDE 6787, d NGF 14005, e—f PHILIPSON 

3721, g HOOGLAND & PULLEN 5429, h PHILIPSON 3690). 
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hairs, inner surface with very short simple hairs; an- 

thers sessile, c. 0.75—1.25 mm long, the connective 

sometimes with short hairs at the base and apex. — 

Female receptacle cup-shaped, 2—3 mm @ at an- 

thesis, upper surface concave with a small central os- 

tiole, outer surface with indumentum as in male, in- 

ner surface covered with long simple hairs between 

the carpels; carpels c. 10—12, distributed over the in- 

ner surface of the receptacle, tapering to filiform 

styles (c. 2 mm long) which project through the os- 

tiole, becoming reflexed. Immature fruit subspheri- 

cal with an unusually asymmetric beak developed 

from the tepals; at maturity the enlarged receptacle 

ruptures irregularly to form c. 4—6 coriaceous arms 

2—2.5 cm long to which the ripe achenes are at- 

tached; drupes spherical, sessile, with a shining black 

surface, mesocarp succulent, endocarp stony, 7 mm 

when dry. 

Distr. Malesia: Papua New Guinea (Enga, 

Southern Highlands, Western Highlands and East- 

ern Highlands Provinces). 

Ecol. A liane copiously branched over low 

shrubs or climbing high on forest trees in primary or 

secondary forest or open scrub, 1800—2600 m. 

Uses. Leaves used for smoking (Wabag). 

Vern. Kombendegambeka, Hagen, Towopa, 

noldunkan, Whaji, Minj, hakappa, Mairi, Wata- 

bung, kibekelakkan, Chimbu, Masul. 

Note. A moderately large-leaved species which 

may be recognized by the close covering of stellate 

hairs on the lower leaf surface which are fulvous or 

rufous at least in dried specimens. The hairs are of 

two sizes: the smaller more numerous and forming a 

general felted tomentum; the larger more widely 

spaced and giving the leaf surface and especially the 

principal veins a tufted appearance. In fresh material 

the pubescence on the lower leaf surface appears 

either olive green, fulvous or rufous. Flowers fra- 

grant, stamens white. Fruit with mature torus green 

outside and pink to bright red within; drupes black. 

11. Palmeria schoddei PHtipson, Blumea 28 (1982) 

OOS lic: 

Woody liane to 25 m high, with slender branches 
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covered with a rough fulvous indumentum of stellate 

hairs. Leaves ovate, 3.3—6 by 1.5—2.5 cm, charta- 

ceous, base rounded, narrowed to an acute apex, 

midrib slightly channelled above, prominent below, 

lateral veins conspicuous, upper surface of mature 

leaves with widely spaced remnants of small stellate 

hairs, lower surface covered with dense indumentum 

of small fulvous stellate hairs, with scattered slightly 

larger stellate hairs along the principal veins; petiole 

7-10 mm long, covered in stellate hairs. Inflo- 

rescence. axillary, few-flowered pleiochasia, up to 

5.5 cm long, covered with a dense fulvous tomentum 

and bearing subulate caducous bracts; pedicels oppo- 

site or subopposite, c. S—7 mm. — Male receptacle 

bowl-shaped, c. 7 mm @ at anthesis (without the tep- 

als) with 5 or 6 deltoid tepals, outer surface densely 

covered with an uneven stellate indumentum, inner 

surface with short simple hairs; stamens 20—25, with 

short filaments, anthers c. 0.8— mm long. — Female 

flowers not seen. Mature fruits with irregular coria- 

ceous receptacular lobes 2 cm long, bearing sessile 

drupes 0.8 cm @ when dry. 

Distr. Malesia: Papua New Guinea (Southern 

Highlands and Western Highlands Provinces). 

Ecol. In forest climbing to 8 m or scrambling 

over low scrub at the margin of grassland, 

2700—2900 m. 

Vern. Obe, yaso, Mendi, kena’ugl, Enga, deka- 

ruek, Melpa. 

Note. Similar to P. montana A.C. SMITH, a mon- 

tane species from the Wharton Range, but distin- 

guished by leaf shape and size (larger and lacking an 

apiculum); coarser indumentum on the midrib; and 

by the larger flowers. 

Insufficiently known 

Palmeria hypochrysea PERKINS, Bot. Jahrb. 52 

(1915) 215. 
The species is known only from the type specimen 

(LEDERMANN 12404) which was destroyed during 

world war II. The description does not appear to fit 

any known species. 

3. LEVIERIA 

Becc. Malesia 1 (1877) 192; PERKINS & GILG, Pfl. R. Heft 4 (1901) 20; PERKINs, 

Bot. Jahrb. 52 (1915) 192; Ubersicht Gattungen Monim. (1925) 20; PHILipson, 

Blumea 26 (1980) 373, f. 1-16. — Fig. 6—8. 

Trees or shrubs, rarely climbing. Leaves exstipulate, glabrous when mature 

or more or less pubescent below, entire or dentate. Dioecious, with terminal or 

lateral cymose inflorescences. — Male flowers with a small receptacle bearing 

8 rounded tepals enclosing numerous almost sessile stamens; connective project- 



276 FLORA MALESIANA [ser. I, vol. 102 

Fig. 6. Levieria squarrosa PERKINS. a. Twig of male plant (western form), x1/2, b. male flower, <5, and 
stamen, c. twig of female plant (eastern form), x 1/2, d. female flower, x4, and in LS, x5, e. fruit, x3/4 

(a PULLEN 5227, b Brass 29090, c-d WomERSLEY & FLoyp 6908). 
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ing; anthers opening up by longitudinal slits. — Female flowers + globose with 

a small ostiole bounded by 4 irregular tepals. The margin of the receptacle soon 

becoming reflexed to expose the ovoid sessile drupes. 

Distr. Queensland and Malesia: Celebes, Moluccas (Ceram, Ambon), New Guinea (incl. the Bismarck 

Archipelago). 

Ecol. Mainly in lower montane rain-forest, between 1200 and 3000 m but descending to sea-level. Frequent 

in the shrub layer and lower canopy of rain-forest; persisting in regrowth areas, more rarely on shrubby hill- 

sides. 

Note. Male plants of the genus may be recognized by the separate rounded tepals borne on a very small 

receptacle. Female plants in flower and fruit are distinguished by the developing drupes becoming exposed 

by a curling outwards of the receptacle together with the tepals on its margin. This type of fruit development 

distinguishes the Hedycaryeae from other tribes of the family. In the Mollinedieae the tepals and the upper 

part of the receptacle fall as a calyptra after flowering, leaving a distinct circular abscission scar. In the Moni- 

mioideae the receptacle encloses the developing carpels until they are mature. 

KEY TO THE SPECIES 

1. Undersurface of mature leaf glabrous. 

2. Leaves obovate or narrowly elliptic ............ 

2. Leaves broadly elliptic to elliptic. 

3. Leaf about 5 cm long, or shorter ............. 

Beeatabout/ em long:; (or longer 2). 42. 262 fei. 

2 .eb sh fee oe oabte oot Se 1. L. squarrosa 

. Seer eked ype eee & 5) 2. L. orientalis 

. doh tere ed eevee eedisrereh 3. L. nitens 

1. Undersurface of mature leaf with some indumentum (at least a few hairs at the base of the midrib). 

4. Indumentum of lower leaf surface confined to the midrib. 

5. Liane with small leaves (3 cm long, or less)... . 

5. Trees or shrubs, leaves longer than 3 cm. 

: Beer 297s Sah ee et ae ee 4. L. scandens 

6. Lateral veins clearly defined, blade usually rhombic or obovate ................. 1. L. squarrosa 

6. Lateral veins indistinct, blade narrowly elliptic SR PS ek eR A 5. L. acuminata 

4. Indumentum of lower leaf surface extending to the lateral veins (and sometimes to the whole lamina). 

7. Leaf with a long narrow apiculum; blade small (usually 7 by 2.5 cm)............. 5. L. acuminata 

7. Apiculum, if present, shorter; blade larger (usually more than 8 cm long). 

8. Leaf oblong, hairs mostly straight and often sparse....................---.----- 6. L. montana 

8. Leaf obovate, hairs crisped and usually copious 

1. Levieria squarrosa PERKINS, Bot. Jahrb. 52 (1915) 

196; A.C. SmitH, J. Arn. Arb. 22 (1941) 232; Puiir- 

SON, Blumea 26 (1980) 377, f. 1, 8, 9, 14. — L. parvi- 

folia A.C. SmirH, J. Arn. Arb. 22 (1941) 233. — L. 

montana (non BeEcc.) KANEH. & Hatus. Bot. Mag. 

Tokyo 56 (1942) 249, f. 2. — Fig. 6. 

Sparsely branched shrub or small tree, occasional- 

ly to 18 m; stems more or less densely covered with 

minute hairs at least when young, often becoming 

glabrous. Leaves chartaceous, obovate, or rhombic, 

3—12 by 1—4 cm, in two principal forms with inter- 

mediate states frequent: 1) apex rounded or sub- 

acute, margin entire, glabrous; 2) with an acute apic- 

ulum, upper part of margin dentate, midrib below 

with obscure minute appressed hairs (rarely with 

dense but very short crisped hairs); midrib promi- 

nent, lateral veins arched and meeting within the 

margin; petiole 4—8 mm long, glabrous or minutely 

hairy. Dioecious. — Male inflorescence either small 

lateral pleiochasia (up to c. 4 cm long) or terminal 

pleiochasia or panicles (up to c. 8 cm long); rachis 

and branches of panicles with a few pairs of pedicels 

(c. 8 mm long) and a terminal flower, minutely 

hairy, and with pairs of small lanceolate bracts be- 

low the pedicels and sometimes along the peduncle 

and rachis. — Male flowers more or less globose, 7 

mm g; receptacle small, bearing 8 tepals; 4 outer tep- 

als rotund, subcoriaceous, with sparse hairs on the 

outer surface; 4 inner smaller, narrower, membrana- 

ceous, glabrous. Stamens numerous (c. 25 or more); 

connective acuminate; anthers subsessile, loculi lat- 

eral, separate. — Female flowers lateral or terminal, 

solitary or in few-flowered racemes (c. 4 cm long); 

receptacle coriaceous, broadly cupuliform (5—8 mm 

g) with an irregularly cleft mouth (4 tepals may be 

more or less clearly defined); carpels numerous (c. 25 

or more), c. 2 mm long, densely packed over the re- 

ceptacle, obovoid, truncated distally and bearing a 

short style. Drupes numerous, ovoid, apex acute, 

glabrous, c. 9 by 5 mm when dry, sessile on a re- 
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curved leathery pilose receptacle. 

Distr. Malesia: New Guinea (Vogelkop Penin- 

sula to Owen Stanley Range). 

Ecol. A laxly branched shrub in the undergrowth 

of rain-forest, sometimes semi-scandent, or a lower- 

storey tree up to 18 m high with rather dense leafy 

branches. Above 1800 m, ascending to 3000 m (rarely 

descending to 250 m). Montane and mossy forests of 

varying composition (Podocarpus, Libocedrus, No- 

thofagus, Castanopsis) and also in regrowth and 

marginal forest. 

Vern. Ang, Hindenburg Ra., eberak, mungo- 

munk, tantan, Mendi, lekiem, Kapauku, kalipka, 

main-gobugont, Minj, kammakam, kamokam, En- 

ga, kip, kunguma, Togoba, kolkola, Eipomek, kom- 

bo, Onim, timonksagu, Wabag. 

Notes. The bark is grey-brown, smooth with 

very shallow fissures; inner bark pinkish brown. The 

wood is heavy, light brown with wide, pale rays. 

Flowers yellowish green, drupes orange to reddish 

black on yellow receptacle. 

The leaf shape is extremely variable, at first sug- 

gesting that two species are involved. Obtuse, entire, 

glabrous leaves occur in the eastern portion of New 

Guinea, whereas apiculate, dentate and obscurely to- 

mentulose leaves occur towards the west. There is, 

however, a considerable area of overlap of the two 

forms (mainly between 144° E and 146° EB) and in 

this region leaves with intermediate characters are 

abundant. Thus, although all specimens from the 

two ends of New Guinea are quite distinct in several 

characters, these two forms are connected by a broad 

zone in which it is impossible to separate them. 

2. Levieria orientalis PHILIPSON, Blumea 26 (1980) 

2 Talis 2 

Tree to 10 m, shoots glabrous except for the 

youngest parts. Leaves glabrous, chartaceous, 

broadly elliptic or elliptic, c. 5 by 2.5 cm, broadly cu- 

neate at the base, rounded apex produced in a short 

obtuse apiculum; margin with few widely spaced 

teeth; midrib prominent below; lateral veins rather 

obscure, arched and meeting within the margin; pet- 

iole S—8 mm. Probably dioecious. Male flowers not 

seen. Inflorescence of terminal and lateral few- 

flowered cymes or flowers solitary. — Female 

flowers with a glabrous, coriaceous, globose recep- 

tacle, c. 3 mm, the ostiole small with obscure tepal- 

lobes; carpels c. 20, densely packed over the re- 

ceptacle, ovoid with a short style. Drupes ovoid, c. 8 

by 6 mm, sessile on a reflexed sparsely hairy recep- 

tacle. 

Distr. Malesia: Papua New Guinea (Milne Bay 

Prov.: Goodenough I.). 

Ecol. A much branched tree, 8—10 m, occurring 

at the edge of forest at 1500 m. 

Note. Drupes black on a yellow receptacle. The 

glabrous, broad elliptic leaves suggest L. nitens, but 

are much smaller, and their short apiculum is obtuse. 

3. Levieria nitens PERKINS in Perkins & Gilg, Pfl. R. 

Heft 4 (1901) 21, f. 3r—s; Pfl. R. Heft 49 (1911) 7, f. 

3R=S; Bot: Jahrb. 52,(1915)) 197, if. 35 IsseAne: 

SmitH, J. Arn. Arb. 22 (1941) 232; PuHitipson, Blu- 

mea 26 (1980) 379. — Steganthera schlechteri PER- 

Kins, Pfl. R. Heft 49 (1911) 2 (non L. schlechteri 

PERKINS). — L. rudolfii PERKINS, Bot. Jahrb. 52 

(1915) 196. — Steganthera elliptica A.C. SmitH, J. 

Arn. Arb. 22 (1941) 236. 

Moderate to large tree, reaching 45 m; bole 25 m, 

buttressed, dbh 1 m, ora shrub sometimes with semi- 

scandent branches; young shoots with appressed, 

often golden hairs. Leaves glabrous, chartaceous, el- 

liptic, broadly elliptic or oblong, 7—17 by 2.5—6 cm; 

base cuneate or attenuate; apex produced as an apic- 

ulum; margin entire or occasionally with a few small 

teeth; midrib prominent; lateral veins usually indis- 

tinct, arched and meeting within the margin; petiole 

1—1.5 cm. Dioecious. /nflorescence of lateral or ter- 

minal pleiochasia or usually finely branched pan- 

icles, minutely hairy, c. 1O—15 cm long; rachis bear- 

ing pairs or whorls of branches subtended by small 

bracts. — Male flowers globose, 3—4 mm 9; recep- 

tacle small; tepals 8, rounded; stamens numerous, 

connective projecting, anthers sessile. — Female 

flowers with a coriaceous cupuliform receptacle, c. 4 

mm @, with an irregularly cleft ostiole; carpels nu- 

merous, densely packed over the receptacle, ovoid 

with short style. Drupes numerous, ovoid, 8—10 by 

4—5 mm (when dry), sessile on a leathery, pilose re- 

ceptacle with a reflexed margin. 

Distr. Malesia: New Guinea (Vogelkop Penin- 

sula to Huon Peninsula and Tufi). 

Ecol. A tree to 45 m, though normally smaller 

and even shrubby; the branches sometimes sprawling 

or semi-scandent. Montane and mossy forest, asso- 

ciated with Nothofagus, Castanopsis, Lithocarpus, 

etc., also in regrowth and on scrubby slopes. Usually 

500—1800 m, but occasionally descending almost to 

sea-level. 

Notes. Bark smooth or becoming fissured, olive- 

or grey-brown; under bark pinkish. Wood soft, 

straw coloured, with large rays. Flowers greenish 

cream, drupes orange to black on yellow or orange 

receptacles. 

The mature leaves are entirely glabrous, even at 

the base of the midrib, a character found in other Le- 

vieria species only in L. orientalis (which has smaller 

leaves and is confined to Goodenough I.) and in 

some specimens of L. squarrosa (which has leaves of 

a different shape). The lamina of L. nitens is broadly 

elliptic and apiculate, whereas that of L. squarrosa is 

narrowly obovate or elliptic and usually obtuse and 

not apiculate (in glabrous forms). Confusion is more 
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likely to occur between L. nifens and L. montana. In 

the latter species the leaf shape is often very similar 

to that of L. nitens and the inconspicuous hairs of the 

leaf may be confined to the underside of the midrib 

and may be largely lost by abrasion. 

4. Levieria scandens PuHiLtipson, Blumea 26 (1980) 

381, f. 4, 10. 

A woody liane, lateral shoots c. 1.5 mm @, when 

young densely covered with minute appressed hairs. 

Leaves closely set along the branches; chartaceous, 

lanceolate to lanceolate-ovate, 2.5—3 by 0.8—1 cm, 

rounded or cuneate at the base, narrowed to a mu- 

cronulate apex; margin subrevolute with few irregu- 

lar teeth; midrib prominent below, with a few ob- 

scure hairs on its lower part; lateral veins obscure; 

petiole c. 2mm long, bearing minute hairs. Probably 

dioecious, female flowers not seen. /nflorescence 

usually of simple dichasia, minutely hairy, terminat- 

ing the lateral branches and in their upper axils. — 

Male flowers globose, 2 mm @ (in bud); tepals 8, 

rounded, borne on a small receptacle; stamens c. 20, 

connective projecting, obtuse, anthers sessile. 

Distr. Malesia: Papua New Guinea (West Sepik 

Prov., Telefomin Subprov.). 

Ecol. Liane in montane forest, at 2100 m. 

Note. The small lanceolate-ovate leaves are un- 

matched in any other species of the genus. Other spe- 

cies occasionally show straggling growth, but this 

species appears to be a true liane. 

5. Levieria acuminata (F. v. M.) PERKINS, Bot. 

Jahrb. 25 (1898) 570; PHitipson, Blumea 26 (1980) 

382, f. 5, 11. — Mollinedia ? acuminata F. v. M. 

Fragm. 5 (1866) 155. 

Small tree to 15 m high; young shoots minutely pu- 

bescent. Leaves elliptic, c. 7-10 by 2—4 cm, mem- 

branous; base cuneate or attenuate; apex prolonged 

as a narrow acute apiculum; margin entire or with 

small teeth; midrib prominent; lateral veins indis- 

tinct, arched and meeting within the margin; midrib 

bearing inconspicuous hairs, or the whole lower sur- 

face finely tomentose; petiole 10-15 mm, usually 

glabrous. Dioecious. /nflorescence of terminal and 

axillary pleiochasia or panicles, the male being more 

finely branched and usually larger than the female, 

pubescent, rachis bearing pairs of small bracts. — 

Male flowers globose, 3—4 mm g; tepals c. 8, the 

outer broad and rounded; stamens numerous (c. 

20—40), crowded on a small receptacle, connective 

projecting, reflexed, obtuse, anthers sessile. — Fe- 

male flowers with a coriaceous, globose receptacle, 

c. 3 mm @, the ostiole with 4 irregularly cleft tepals; 

carpels numerous, densely packed over the recep- 

tacle, ovoid with a short style; drupes ovoid, sessile 

on a reflexed receptacle. 

Distr. Australia (N. Queensland) and Malesia: 

Papua New Guinea (Central and Morobe Prov.). 

Ecol. Small tree to 15 m, in primary rain-forest 

or second growth, 1200—3000 m, but descending to 

near sea-level in Queensland. The cream or greenish 

flowers are fragrant. 

Note. This extension of the range of a Queens- 

land species is based on five collections made by 

CarR in 1935—1936 and two collections by SCHODDE 

& CRAVEN in 1966. While some collections match 

Queensland specimens closely, others differ in the 

greater extent of the pubescence on the lower leaf 

surface. 

6. Levieria montana Becc. Malesia 1 (1877) 193; 

PERKINS & GILG, Pfl. R. Heft 4 (1901) 21; PERKINs, 

ibid. Heft 49 (1911) 9; Bot. Jahrb. 52 (1915) 197; 

PHILIPSON, Blumea 26 (1980) 382, f. 6, 12. — L. 

schlechteri PERKINS, Pfl. R. Heft 49 (1911) 7. — L. 

urophylla PERKINS, Bot. Jahrb. 52 (1915) 93, f. 1. — 

L. laxiflora Perkins, l.c. 195. 

Shrub, sometimes semi-scandent, or small tree to 

15 m high; young shoots densely covered with minute 

appressed hairs. Leaves membranaceous, broadly to 

narrowly oblong or elliptic, 4.5—13 by 1.5—6 cm; 

base acute or obtuse; apex narrowed more or less 

abruptly into an acute or obtuse apiculum; margin 

entire or occasionally with a few small teeth; midrib 

prominent; lateral veins arched and meeting within 

the margin; the midrib below bearing minute crisped 

or straight hairs, which usually extend on to the later- 

al veins and occasionally on to the entire lower sur- 

face of the lamina; petiole 6—14 mm. Dioecious. — 

Male inflorescences axillary and terminal, panicu- 

late, 10—15 cm long, densely and minutely hairy; the 

rachis bearing pairs of pleiochasial branches 

subtended by small bracts. — Male flowers globose, 

4—7 mm g, receptacle small; tepals 7—8, outer 

rounded, subcoriaceous, hairy, inner smaller, mem- 

branaceous; stamens 25—50, connective projecting, 

anthers subsessile. — Female inflorescence similar to 

male or simple axillary and terminal racemes. — Fe- 

male flowers with a coriaceous, globular, cupuliform 

receptacle, 5—8 mm 9, aperture irregularly cleft; car- 

pels numerous, densely packed over the receptacle, 

ovoid with a short style. Drupes numerous, ovoid, 8 

by 5mm when dry, sessile on a leathery, pilose recep- 

tacle with a reflexed margin. 

Distr. Malesia: Celebes, Moluccas (Ceram Am- 

bon), New Guinea (Biak, Vogelkop, NW. Irian, Se- 

pik Prov., Chimbu Prov., Finisterre Range, Huon 

Peninsula, Wagau-Garaina region of Morobe 

Prov.). 

Ecol. A slender shrub, sometimes semi-scandent 

or epiphytic, or a small tree with drooping branches. 

In forest or scrub, often in lower montane rain-forest, 

1200—1900 m, but in the western part of its range 

(NW. Irian, Biak, Moluccas) also near sea-level. 
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Fig. 7. Levieria beccariana PERKINS. @. Habit of male plant, x1/2, b. male flower, from side, <3, and from 

top, x4, c. twig of female plant, x1/2, d. female flowers after anthesis, x1 1/4, e. fruits, from behind and 

side, nat. size (a FISHER 83, Db PULLEN 7910, c NGF 23781, d—e FLoyp & HOOGLAND 3997). 
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Uses. In the southern foothills of the Finisterre 

Range shrubs are preserved by villagers because the 

conspicuous pendulous fruits attract birds which are 

then shot from cover. 

Vern. Dandanggu, Naho lang., hoppetu, Wagu, 

mardichber, mardieber, mardiewer, Biak, woisingal, 

Wasuk. 

Notes. The bark is smooth grey-brown or fawn. 

The flowers are light yellow and the mature drupes 

are bright orange or deep purple, borne on firm 

fleshy yellow or orange-brown receptacles. The leaf 

is characteristically oblong-elliptic and apiculate, 

with short crisped or appressed hairs along the lower 

surface of the midrib, and sometimes also on the lat- 

eral veins, or even on the lower surface of the lamina. 

The degree of hairiness is variable, being most 

strongly developed on the type from the Arfak Mts. 

Size of the lamina and the degree of dentation of its 

margin are also variable. Leaves of juvenile shrubs 

are larger, broader, thinner in texture, and more den- 

tate than those of adults. 

PERKINS (1915) did not have the type of L. mon- 

tana Becc. available when describing L. urophylla 

and was herself doubtful of the distinctness of this 

species. Unaccountably, she regarded L. montana as 

glabrous, although the original description clearly re- 

fers to the indumentum of the lower surface of the 

leaf. There has been some confusion also concerning 

the use of the name L. schlechteri PErKtns. The type 

specimen is given as SCHLECHTER 17176, and is de- 

scribed as having glabrous leaves when mature. 

However, the labels of this number are named L. 

laxiflora PERKINS and the midribs bear minute hairs 

(in some specimens rather severely abraided). Levie- 

ria schlechteri, therefore, is here regarded as synony- 

mous with L. montana. 

7. Levieria beccariana PERKINS in Perkins & Gilg, 

Pfl. R. Heft 4 (1901) 21; ibid. Heft 49 (1911) 8, f. 

3P—Q; Bot. Jahrb. 52 (1915) 193; PHttipson, Blu- 

mea 26 (1980) 383, f. 7, 13, 16. — L. forbesii PER- 

KINS, Pfl. R. Heft 49 (1911) 7, f. 3L—O. — Fig. 7, 8. 

Tree to 20 m, or shrub, sometimes semi-scandent; 

young shoots densely covered with minute hairs. 

Leaves chartaceous, broadly to narrowly obovate or 

elliptic, 6—15 by 2.6—7 cm; base cuneate; apex usual- 

ly acute apiculate, sometimes obtuse; margin entire 

or occasionally dentate in its upper part; midrib 

prominent; lateral veins approaching the margin, the 

lower veins often ascending well beyond the middle 

Fig. 8. Levieria beccariana PERKINS. In fruit. Papua New Guinea (Photogr. PHILIPSON). 
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of the blade; whole undersurface often russet or 

fawn, more or less densely covered in short curled or 

rarely lax hairs, or these confined to the principal 

veins; petiole 8—15 mm long, pubescent or glabres- 

cent. Dioecious. Inflorescence of terminal and axil- 

lary panicles, those in the upper axils often combin- 

ing to form a massive compound leafy panicle, the 

male rather more finely branched than the female; 

rachis bearing pairs of pleiochasial branches sub- 

tended by small bracts, tomentose. — Male flowers 

globose, 4—6 mm 9; receptacle small; tepals round- 

ed; stamens numerous, connective projecting, an- 

thers sessile. — Female flowers with a coriaceous cu- 

puliform receptacle 5-8 mm @, with 4 irregularly 

cleft tepals; carpels numerous (c. 20—100), densely 

packed over the receptacle, ovoid with a short style. 

Drupes numerous, ovoid, 8 by 5 mm when dry, ses- 

sile on a leathery pilose receptacle with a reflexed 

margin. 

Distr. Malesia: Papua New Guinea (on the cen- 

tral ranges from the Telefomin area to Milne Bay). 

This species does not overlap the range of L. monta- 

na except in the Wagau-Garaina area. 

Ecol. Tree to 20 m, with a clear bole 30 cm @ and 

pendulous branches, or a slender, sometimes semi- 

scandent shrub, occurring in montane and mossy 

forest of varying composition (Nothofagus, Casta- 

nopsis, Araucaria); also in regrowth, 1200—2800 m. 

Vern. Dangrumon, Chimbu, gokey, Wagau, ho- 

ma, Hademari, kiangap, komali, Enga, kombo kom- 

bo, Upper Kangel, /upulupu, Sirunki, matam- 

matam, Managalese, tangitang, Tomba, tsuk, Por- 

get, umgude, Oksapmin. 

Notes. Bark smooth with very small fissures, 

greyish or reddish brown; inner bark pinkish, aro- 

matic. Wood brittle, cream-brown, with prominent 

rays. Flowers greenish yellow, drupes orange to 

black on a yellow receptacle. The leaves are charac- 

teristically obovate with the lower veins ascending 

for much of the length of the lamina, but elliptical 

leaves and more spreading lateral veins are not infre- 

quent. The midrib and lateral veins are usually dense- 

ly clothed with minute crisped, often russet or fawn 

tomentum, and this frequently covers (if only sparse- 

ly) the whole lamina. These hairs may be short and 

crisp as in the type, or longer and more lax (as in the 

type of L. forbesii), but these differences are not con- 

sidered of specific importance. One or two collec- 

tions in which the tomentum is practically confined 

to the midrib approach rather closely to L. montana 

Becc. Since these specimens are from the region 

where the ranges of the two species meet (the Wagau- 

Garaina region of Morobe Prov.) it is probable that 

some admixture of the two species occurs there. 

4. WILKIEA 

F. v. M. Trans. Phil. Inst. Vict. 2 (1858) 64; Perkins, Bot. Jahrb. 25 (1898) 569, 

t. 6D—E; PERKINS & Gita, Pfl. R. Heft 4 (1901) 57, f. 14—15; PERKINS, ibid. 

Heft 49 (1911) 26; Ubersicht Gattungen Monim. (1925) 37; PHmipson, Blumea 

26 (1980) 365, f. 1—5. — Fig. 9. 

Shrubs or trees with opposite or verticillate, entire or serrate /eaves. — Male 

receptacle + globose with small tepals surrounding an ostiole; stamens up to c. 

30 irregularly spaced over the receptacle; anthers with a single horizontal or 

horseshoe-shaped slit. — Female receptacle + globose with tepals surrounding 

a small ostiole, thickened glands within the ostiole; carpels numerous (up to c. 

100), sessile on the lower half of the receptacle, style subulate; upper half of the 

receptacle becoming detached by a circular scar. Drupes sessile or shortly stipi- 

tate. 

Distr. Eastern Australia and Malesia: E. Papua New Guinea. 

Ecol. In Malesia in montane rain-forest. 

Note. One species occurs in Papua New Guinea, the genus otherwise being confined to Queensland and 

New South Wales. For separation of Wilkiea from Kibara see that genus. 

1. Wilkiea foremanii PHitipson, Blumea 26 (1980) 

365, f. 1-5. — Fig. 9. 

Tree, densely hairy in all its parts. Leaves elliptic 

to elliptic-oblong, base rounded, apex rounded with 

an apiculum to attenuated, margin entire, midrib 

prominent, main lateral veins c. 4—6 pairs, arched- 

ascending; petiole 7-10 mm. Flowers axillary, singly 

or in few-flowered cymes; peduncles (or pedicels) 
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Fig. 9. Wilkiea foremanii Puiipson. a. Twig with female flowers, at time of abscission of calyptra, x1/2, 

b. calyptra, seen from above, x2, c. carpel with filiform style, x5, d. male flower, in LS, after dehiscence 

of anthers, x5, e. stamen, x12 1/2 (a—c NGF 48404, d—e FROoDIN 672). 

stout, up to 4 cm long, often with the scars of two 

bracts below the flower. — Male flowers globose 

with an ostiole surrounded by 6 tepals (4+ 2), c. 7 

mm g at anthesis; stamens c. 18—30, inserted over the 

inner surface of the receptacle, filaments c. 1 mm 

long, anther triangular, c. 1 mm long. — Female 

flowers globose, c. 10O—15 mm @ at anthesis, leathery, 

hairy within, tepals 4, the upper half of the receptacle 

becoming detached after anthesis by a circular scar; 

carpels numerous (c. 75—100), sessile on the lower 

half of the receptacle, 1.5 mm long, pubescent; style 

slender, 5 mm. Ripe fruit unknown. 

Distr. Malesia: Papua New Guinea (Central 

Prov., Goilala Distr.). 

Ecol. A small tree with light green, very hairy 

leaves (fulvous when dry), in mid-montane forest or 

regrowth, 2400—2600 m. 
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Fig. 10. Range of distribution of six monotypic genera of Mollinedieae. |. Tetrasynandra; 2. Austromatthaea; 

3. Kairoa; 4. Lauterbachia; 5. Faika; 6. Parakibara. 

5. FAIKA 

PuiLipson, Blumea 30 (1985) 417, f. 1—2. — Fig. 11, 12. 

Small tree with villose young branches and leaves. F/owers solitary in the leaf 

axils. ?7Dioecious. — Receptacle of male flower ovoid, with a large ostiole sur- 

rounded by 3 decussate pairs of tepals. Stamens c. 24, inserted over the inner 

surface of the receptacle, anthers opening by two vertical slits; filament short. 

— Receptacle of female flower turbinate, with c. 5 decussate pairs of tepals (the 

inner swollen and glandular) and with 2—3 pairs of bracts at its base or on the 

lower outer surface, the upper part abscissing as a calyptra after anthesis, inner 

surface setulose. Carpe/s numerous, sessile, with a long subulate style stigma. 

Distr. Malesia: W. New Guinea (Vogelkop Peninsula to the Cyclops Mts). Monotypic. Fig. 10. 

Ecol. In rain-forest. 

1. Faika villosa (KANEH. & Hatus.) Pumipson, Blu- Leaves oblong-elliptic, 24—44 by 6.5—13 cm, charta- 

mea 30 (1985) 420. — Steganthera villosa KANEH. & — ceous, base cordate, apex apiculate, acute, bristly 

Hatus. Bot. Mag. Tokyo 50 (1942) 259, f. 7. — Fig. along the veins and on both surfaces, but the upper 

oi 2. surface becoming + glabrous, except for the midrib; 

Shrub or small tree, to 3 m; shoots densely villose. midrib, lateral veins and reticulation prominently 
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Fig. 11. Faika villosa (KANEH. & Hatus.) Puiuipson. a. Habit, x0.6, b. young infructescence, x0.8, c. seed 

in LS, 1.6 (KANEHIRA & HATUSIMA 13975). 
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Fig. 12. Faika villosa (KANEH. & HATUS.) PHILIPSON. 

a. Female flower, b. the same in LS, c. male flower, 

d. the same in LS, all x3 1/4, e. stamen, X10 (a—b 

VAN ROYEN & SLEUMER 6082, c—d VAN ROYEN & 

SLEUMER 5729). 

raised on the lower surface, impressed on the upper 

surface; petiole c. 5—6 mm, villose. Inflorescence 

axillary, flowers solitary, + sessile. — Male flowers 

obovoid, c. 55 mm long, glabrous, with 1—2 small 

triangular bracts usually near the base; tepals 6, tri- 

angular; stamens numerous (c.24) distributed irregu- 

larly over the inner surface of the receptacle, fila- 

ment terete, connective separating the two anthers; 

anthers c. 1 mm long, each locule opening by a ver- 

tical slit. — Female flowers turbinate, c. 7 by 8 mm, 

glabrous, with 2—3 pairs of small deltoid bracts at or 

above the base; tepals c. 5 decussate pairs, the inner 

3 pairs swollen and glandular, the inner surface setu- 

lose; carpels numerous, c. 3 mm long, sessile, with a 

long subulate style and stigma. /nfructescence to c. 3 

cm @, woody, setulose, margin revolute; drupes 

ovoid, c. 15 by 10 mm, sessile, hirsute. 

Distr. Malesia: West New Guinea (Vogelkop 

Peninsula, Wandammen Peninsula, Hollandia, Cy- 

clops Mts). Fig. 10. 

Ecol. Undergrowth 

100—1250 m. 

Note. The villose stems and leaves are conspicu- 

ous. The older branches are smooth with pale grey- 

brown bark. The male flowers are yellowish, the fe- 

male flowers orange, and the ripe drupes black. 

in primary rain-forest, 

6. PARAKIBARA 

PHILIPSON, Blumea 30 (1985) 421, f. 3. — Fig. 13. 

Small tree with opposite dentate leaves. Inflorescence an axillary fascicle. 

?Dioecious. — Receptacle of male flowers obovoid, tepals 4; stamens c. 18, in 

decussate pairs inserted near the base of the receptacle; anthers opening by a 

single slit. — Female flowers and fruits not known. 

Distr. Malesia: Moluccas (Halmahera). Monotypic. Fig. 10. 

Note. The precise relationships of this genus cannot be determined in the absence of female flowers, but 

it cannot be doubted that it is a member of the Mollinedieae. The large and numerous stamens arranged in 

four regular and closely packed files are very distinctive. 

1. Parakibara clavigera PHILIPSON, Blumea 30 (1985) 

421, f. 3. — Fig. 13. 

Small tree, shoots glabrous when mature. Leaves 

oblong-elliptic, c. 180 by 80 mm, stiffly chartaceous, 

base broadly cuneate, apex obtuse or shortly apicu- 

late, margin irregularly dentate in the upper part, 

midrib and lateral veins prominent; petiole 10—12 

mm. ?Dioecious. /nflorescence axillary, a condensed 

cyme forming a fascicle of a few flowers arising from 

a short peduncle; peduncle 2—3 mm long, with close- 

ly imbricated bracts, sparsely pubescent; pedicels c. 

20 mm long, slender below but thickening towards the 

flower, sparingly pubescent. — Male flower ovoid, c. 

9.5 by 6 mm; tepals 4, obtuse; stamens 3 mm long, c. 

18 in decussate pairs forming 4 rows inserted on the 

lower part of the receptacle, filaments broad and 

fleshy, c. 2 mm long, sparingly pubescent, anthers 

erect, c. 1 mm long, triangular, opening by a single A- 

shaped slit. Female flower and fruit not seen. 

Distr. Malesia: Moluccas (Halmahera: Pasir Pu- 

tih). Fig. 10. 

Vern. O morihuhaka. 
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Fig. 13. Parakibara clavigera Puripson. a. Twig with male inflorescence, 1/2, b. male flower, x4, c. the 

same in LS, x5, d. stamen, 8 (TAYLOR 2835 A). 

7. KIBARA 

ENDL. Gen. Pl. (1837) 314; Perkins, Bot. Jahrb. 25 (1898) 570; Pfl. R. Heft 4 

(1901) 58; ibid. Heft 49 (1911) 28; Bot. Jahrb. 52 (1915) 207; PHitipson, Blumea 

30 (1985) 389, f. 1. — Brongniartia BL. Bijdr. 9 (1825) 423, non KUNTH. — Scia- 

docarpus Hassk. Flora 25, ii (1842) Beibl. 1: 20. — Sarcodiscus GrirF. Notul. 

4 (1854) 380. — Fig. 14-16. 
Trees or shrubs, resting buds with cataphylls. Leaves usually pubescent at 

first, often becoming glabrous, entire or dentate, principal secondary veins 
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Fig. 14. Inflorescence types in Kibara. a. Fasciculate in K. oblongata Putuipson, b. condensed cyme in K. mo- 

luccana PERKINS, c. open paniculate cyme in K. macrantha PHILIPSON (a LAE 68853, b EyMa 2900, c HARTLEY 

13691). 

arched and meeting within the margin. Monoecious. /nflorescence lateral or ter- 

minal, cymose (racemose in K. streimannii), often pleiochasial, paniculate or 

fasciculate; pedicels usually thickening distally into the receptacle. — Male 

flowers usually smaller than the females, with a minute ostiole surrounded by 

2—4 decussate pairs of tepals; androecium usually with 4 large outer stamens 

and up to 4 inner smaller stamens or staminodes which may be rudimentary and 

+ connate, occasionally 5 stamens in the outer whorl or as few as 2 stamens 

present; anthers opening by a single slit, with a filament or subsessile. — Female 

flowers with the ostiole surrounded by about 5 decussate pairs of tepals; the in- 

ner pairs thickened and glandular; the upper half of the receptacle abscissing as 

a calyptra after anthesis; carpels numerous, stigma obtuse sessile on the apex of 

the ovary. Drupes sessile or stipitate. 

Distr. Peninsular Thailand and Nicobar Is. to Queensland; in Malesia: throughout the area. In all 43 spp., 

of which 39 in Malesia. 

Ecol. Mostly understorey shrubs and small trees in rain-forest from sea-level to c. 2800 m; occasionally 

on sandy or coral beaches. 

Notes. Kibara is readily separated from Steganthera and Matthaea by the swollen glandular tissue which 

surrounds the inner rim of the ostiole (ENDRESS, Pl. Syst. Evol. 134, 1980, 79-120). Wilkiea has female re- 

ceptacles very similar to those of Kibara, but these two genera can be distinguished by their male flowers. In 

most species the androecium of the two genera is distinctive: in Kibara there is a symmetrical group of four 

stamens (2 decussate pairs), within which there is unusually a group of up to four smaller stamens or often 

apparently infertile staminodes. In most Wilkiea spp. the numerous stamens (c. 8 or more) are inserted irregu- 

larly over the inner surface of the receptacle. Some species of Kibara occasionally may have 5 stamens in the 

outer group, or these may be reduced to 3 or even 2, in which case the inner reduced stamens are often absent. 

On the other hand, some individual flowers of Wilkiea have relatively few stamens (as few as 6 in W. huegelia- 

na and as few as 4 in W. macrophylla (see ENpRESS, /.c.). In this event the genera are distinguished by the 

irregular insertion of the stamens in Wilkiea and the decussate arrangement in Kibara. The only species in 

which some doubt may occur is K. rigidifolia in which individual flowers with 3 or 5 stamens may not have 

them clearly arranged in a regular manner. When 6 stamens are present, the decussate arrangement is more 

definite. The nature of the stigma also serves to separate these two genera. In all species of Kibara the stigma 

forms an obtuse cushion or knob, whereas in Wilkiea it is more elongated and acute, being often subulate. 
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KEY TO THE SPECIES 

In view of the large number of species, many incompletely known, and the paucity of well defined charac- 

ters, it is recommended that more reliance than usual is placed on distribution when identifying specimens. 

Most species are local or regional, and while their ranges may not be fully known, they are unlikely to occur 

far from their known localities. It must also be borne in mind that several species are not included in this key 

because they are inadequately known. In addition to those listed at the end of the genus, 39. K. symplocoides 

is omitted from the key because the nature of its inflorescences is uncertain. 

lmleeavesulinear\(leaf index 6) See; Sees oe eee eee eral s Sees oe a are heen 1. K. roemeri 

1. Leaves broader (leaf index less than 4). 

2. Leaves shorter than 5 cm. 

3. Leaves coriaceous, apex obtuse or retuse (Vogelkop Peninsula) ................ 2. K. oligocarpella 

3. Leaves membranaceous, tapering to a long apiculum (Sepik region) .............. 3. K. myrtoides 

2. Leaves longer than 5 cm. 

4. Inflorescence shorter than, or little exceeding the petiole (c. 2 cm or less). 

5. Stems greatly expanded at the nodes (usually inhabited by ants). 

6. Leaves sessile, amplexicaul, margin strongly and sharply dentate (E. Papua New Guinea) 4. K. ferox 

6. Leaves petiolate, base cuneate or truncate, margin entire. 

Vealseay es broadly ovates(Moluccas) hacen eee arene Bones See See 5. K. latifolia 

feslbeavesielliptic-oblongs(S-seapuauNew, Guinea) ane ae eee oe eae 6. K. archboldiana 

5. Stems not markedly expanded at the nodes. 

8. Inflorescence pubescent (young shoots also pubescent and hairs + persisting on mature foliage). 

9. Leaves stiffly chartaceous, teeth sharply spinulose, often + bullate (Western Highlands Prov.) 

7. K. karengana 

9. Leaves softly chartaceous, dentations not spinulose. 

OR weavesubullate (MorobeePtOve)) 22 aaa. sci eter eis) te coy ene erik he cieee 8. K. bullata 

10. Leaves flat. 

11. Female receptacle and pedicel bearing several pairs of acute imbricating bracts (Moluccas) 

9. K. kostermansii 

11. Female receptacle and pedicel without bracts (or at most small bracts widely spaced) (New 

Guinea). 

12. Pubescence of fine, pale, appressed hairs (SE. Papua New Guinea).......... 10. K. leachii 

12. Pubescence of loose, curled, brownish hairs (Vogelkop Peninsula) ....... 11. K. versteeghii 

8. Inflorescence and mature foliage glabrous (buds and young foliage sometimes pubescent). 

13. Leaf blade larger than 10 cm. 

4 Neat margin entire (Nonmanbyal.) 3. ateee 4 ae eee eee eer Geeer eee 12. K. oblongata 

14. Leaf margin dentate. 

15. Leaf margin spinulose-dentate (Vogelkop Peninsula) .................... 13. K. warenensis 

15. Leaf margin serrate. 

16. Leaf base tapering to the petiole, blade narrowly obovate (Rossel I.) ..... 14. K. rosselensis 

16. Leaf base broadly cuneate, blade oblong-elliptic (Vogelkop Peninsula)....... 15. K. royenii 

13. Leaf blade shorter than 8 cm. 

17. Leaf apex with a slender apiculum (Eastern Highlands Prov.)................ 16. K. hartleyi 

17. Leaf apex acute or obtuse, without an apiculum (Mt Shungol, Morobe Prov.) 17. K. shungolensis 

4. Inflorescence considerably longer than the petiole (3 cm or usually much longer). 

18. Inflorescence with the lateral branches crowded on a short peduncle .......... 18. K. moluccana 

18. Inflorescence a simple or branched cyme with evident internodes separating the branches. 

19. Leaf blade small, membranaceous (usually under 10 by 3 cm). Inflorescence branches very slender 

(Rorncellin Mts) pe ane aa te A 5 Set ete SAREE oieies 19. K. microphylla 

19. Leaf blade larger (usually over 10 cm long, if not, then coriaceous). 

20. Male flowers racemosely arranged along the inflorescence branches......... 20. K. streimannii 

20. Male flowers cymosely arranged or solitary. 

21. Flowers 6 mm long at anthesis or longer, densely pubescent (Eastern Highlands & Morobe Prov.) 

21. K. macrantha 

21. Flowers less than 5 mm long (or if 6 mm, then glabrous). 

22. Leaf margin dentate. 
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23. Stems greatly expanded at the nodes (usually inhabited by ants) (Central Prov.) 22. K. carrii 

23. Stems not markedly expanded at the nodes. 

PAS MentationsrofJeatemancin sharply spinuloses cs -ace a asa eer a eee 23. K. elongata 

24. Dentations of leaf margin not spinulose. 

25. Pedicels strong. 

26. Underside of mature leaf pubescent. Inflorescence a few-flowered cyme (Southern Highlands 

SANUMENBAyARLOVs)) se.< cle thers eet ah ain eesti ae ate tote eee 24. K. katikii 

26. Underside of mature leaf glabrous or, if pubescent, inflorescence + paniculate. 

27. Leaf blade usually broadly elliptic-ovate, more than 10 cm long, rounded to broadly cuneate 

base Pedicelssnicid (throushout)Malesia)) -aa-ccmecee cel tae 25. K. coriacea 

27. Leaf blade usually elliptic, usually less than 10 cm long, base cuneate. Pedicels less rigid (SE. 

PapwaliNews Guinea) recy tector oie cia roee ae oot orice eka le cl eee ae 26. K. papuana 

25. Pedicels delicate. 

28. Inflorescence of simple pleiochasia. Outer stamens inserted at widest part of the receptacle 

(StamMitssalielefominsnecion) maneminn oecim tiieiac eh roniclo ached tere eee 27. K. nitens 

28. Inflorescence of paniculate cymes. Stamens inserted near base of the receptacle (NW. Irian 

TAY A)! ees! Saige. tu: Mclioh cea ee nMeRe a et nee Ra eae ate eta mints they Seatere te aitem Mees 28. K. fragrans 

22. Leaf margin entire (occasionally some leaves with few teeth near apex). 

29. Undersurface of mature leaf pubescent. 

30. Pubescence on inflorescence soft, not closely appressed (Southern Highlands & Milne Bay 

| IROE) apne ee acme ee Oe eet bates areas te ee oe aE ye 24. K. katikii 

30. Pubescence on inflorescence stiffly appressed. 

31. Leaves acuminate, usually broadly elliptic (throughout Malesia) ......... 25. K. coriacea 

31. Leaves obtuse, usually narrowly elliptic (Sabah, Celebes, Philippines, Biak I.) 29. K. obtusa 

29. Undersurface of mature leaf glabrous. 

32. Leaves stiffly coriaceous, broadly elliptic to subrotund (New Guinea highlands) 

30. K. laurifolia 

32. Leaves not as above. 

33. Inflorescence pubescent. 

34. Leaves acuminate, usually broadly elliptic (throughout Malesia) ........ 25. K. coriacea 

34. Leaves obtuse, usually narrowly elliptic (Sabah, Celebes, Philippines, Biak I.) 29. K. obtusa 

33. Inflorescence glabrous (young inflorescence + setulose in K. sleumeri). 

35. Pedicels of male flowers elongated (20—45 mm). 

36. Male flowers in separate inflorescences (Irian Jaya).............. 31. K. flagelliformis 

36. Male flowers on lower branches of inflorescences. 

Bi mlecatenanmowilyaclliptic’(Chimbuserov.)) 2 ve ace see eee eee 32. K. chimbuensis 

37. Leaf broadly elliptic or elliptic (Morobe & Central Prov.).............. 33. K. fugax 

35. Pedicels of male flowers shorter than 20 mm. 

38. Pedicels of female flowers noticeable thickened for c. 10 mm below the receptacle (New 

BitaineNewslmel ama) actseicvceeycctetcie s aevcusioln ous rck eeee ae 34. K. novobritanica 

38. Pedicels of female flowers not strikingly thickened. 

39. Male receptacle 4—6 mm long; anthers kidney-shaped. Leaf rigidly coriaceous. 

40. Leaf oblong, apex rounded or retuse with a minute mucro, often 3-whorled (Western 

RROVvealsOnnEe@Olmeensland) mamma aera ae eee 35. K. rigidifolia 

40. Leaf narrowly elliptic, apiculate, opposite (Sudest I.) ............ 36. K. sudestensis 

39. Male receptacle 1.5—2.5 mm long; anthers triangular. Leaf not rigidly coriaceous. 

41. Leaves oblong, apex and base rounded (Vogelkop Peninsula) ....... 37. K. sleumeri 

41. Leaves elliptic. 

AD mleecavesmnembnranaceOusn(SepiksresiOm) mr yee ieee oeee aril eeee 38. K. monticola 

42. Leaves firmly herbaceous or chartaceous (SE. Papua New Guinea) . 26. K. papuana 

1. Kibara roemeri (PERKINS) PERKINS, Bot. Jahrb. 52 

(1915) 212; Puitipson, Blumea 30 (1985) 394. — — gin minutely dentate, midrib evident, lateral veins 

Matthaea roemeri Perkins, Pfl. R. Heft 49 (1911) numerous and connected by a well-defined reticula- 

17 tion of minor veins, glabrous; petiole c. 5-10 mm, 

A small tree, glabrous in allits parts. Leaveslance- 2.5 mm wide, channelled above. /nflorescence and 

olate or obovate-lanceolate, up to 25 by 4.2 cm, char- flowers unknown. Drupes narrowly ovoid, c. 16 by 

taceous, base broadly cuneate, apex apiculate, mar- 7 mm, shortly stipitate. 
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Distr. Malesia: SW. Irian Jaya, ?Misool. 

Ecol. Forest, 750 m. 

Note. The stiff, lanceolate leaves, with sharply 

toothed margin are characteristic. A second collec- 

tion consisting of a leafy shoot only, may belong to 

this species. It was made by TENSMANN in Mysool I. 

2. Kibara oligocarpella (KANEH. & HaTus.) PHILIP- 

son, Blumea 30 (1985) 394. — Steganthera oligocar- 

pella KANEH. & Hatus. Bot. Mag. Tokyo 56 (1942) 

PII, Lin tey 

Shrub to 1.8 m. Leaves oblong-elliptic to narrowly 

obovate, up to 3.3 by 1.5 cm, firmly coriaceous, base 

cuneate, apex obtuse or retuse, entire, midrib promi- 

nent, reticulation of veins evident below, glabrous; 

petiole to 4mm. Monoecious. /nflorescence axillary 

or supra-axillary; flowers in simple cymes or solitary. 

— Male flowers ovoid, c. 2.5 mm long, pedicel 6—7 

mm long; tepals 4, stamens 3—4. — Female flowers 

+ globose, c. 3 mm long; 4 tepals around the minute 

ostiole, several irregularly swollen pairs within; car- 

pels 4—10, stigma obtuse. Drupes ovoid, c. 15 by 11 

mm. 

Distr. Malesia: West New Guinea (Vogelkop 

Peninsula, Arfak Mts, Angi Lakes). 

Ecol. Open scrub (Tristaniopsis, Dacrydium), at 

c. 2400 m. 

Note. The small, close-set, thick-leathery leaves 

(which dry a dark brown) are quite unlike any other 

species. The flowers are yellowish brown, and the 

ripe achenes black on a reddish brown receptacle. 

KANEHIRA & HatTusm™a attributed their material to 

Kibara on their herbarium labels, but published the 

species as a Steganthera. The material collected by 

SLEUMER & VINK, with female flowers, removes any 

doubt about this species being a Kibara. 

3. Kibara myrtoides PERKINS, Bot. Jahrb. 52 (1915) 

208; Puitipson, Blumea 30 (1985) 395. 

Shrub to 2 m; young branches slender, with ap- 

pressed tomentum. Leaves elliptic, 4—5 by 1.3—2.2 

cm, membranaceous, base cuneate, apex long- 

acuminate, entire, midrib prominent, veins obscure, 

becoming glabrous except for the midrib below; pet- 

iole 3—S5 mm long, pubescent, channelled above. /n- 

florescence axillary, in dichasia or solitary, pu- 

bescent. — Male flowers cupuliform, 2.5 mm g, ped- 

icel 3—5 mm, pubescent outside, glabrous within; 

tepals 6, ovate; stamens 2, subsessile. — Female 

flowers solitary, arising above the axils, pedicel 

10—15 mm, pubescent. Receptacle woody with very 

short stipes. Drupes ovoid, 20 by 12.5 mm. 

Distr. Malesia: Papua New Guinea (Sepik re- 

gion). Only known from type. 

Ecol. Montane forest, in scrub with few large 

trees, 1400—1500 m. Fi. fr. August. 

Note. The specimen available to me lacks flowers 
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so that the parts of the above account are derived 

from the original description. Since the androecium 

is so reduced and details of the female flower are not 

given, the assignment to Kibara must remain tenta- 

tive. The foliage is quite unlike any other species. 

4. Kibara ferox PHiLipson, Blumea 30 (1985) 395. — 

Fig. 15. 

Shrub or treelet to 3 m, glabrous, the nodes dilated 

with pores inhabited by ants. Leaves sessile, broadly 

cordate to oblong, up to 30 by 23 cm, coriaceous, the 

base amplexicaul, apex narrowing to a short or long 

apiculum, margin with small or coarse sharp denta- 

tions (the upper leaves and those of juvenile plants 

narrower and more dentate), veins and reticulations 

very prominent on the underside. 7Monoecious. /n- 

florescence of axillary fascicles (or rarely supra- 

axillary) borne on a very short bracteate peduncle; 

pedicels up to c. 10 mm, slender in male gradually 

widening into the flower, female thicker, becoming 

woody in fruit. — Male flower ovoid, 2 by 1.5 mm, 

3 pairs of tepals; stamens c. 5, subsessile; anther 

broadly triangular with a single horseshoe-shaped 

opening. — Female flower globose, 4.5 by 4.5 mm, 

ostiole surrounded by 2 pairs of obscure tepals (addi- 

tional pairs probably within the ostiole); upper part 

of the receptacular chamber with very thick irregular 

glands; carpels numerous, glabrous; stigma short, 

obtuse. Drupes sessile ovoid, c. 15 by 10 mm, verru- 

culose when dry. 

Distr. Malesia: Papua New Guinea (Madang 

Prov.; Ramu Distr.; Eastern Highlands Prov.: Kai- 

nantu Distr.; Morobe Prov.: Mumeng Distr., Wau 

Distr.; Central Prov.: Port Moresby Distr.). 

Ecol. Lowland and lower montane rain-forest, 

500—1550 m. 

Vern. Daraboro (Madang Distr., Domainde). 

Note. The sessile, cordate, coriaceous leaves are 

unlike those of any other species. The leaves on lower 

thicker branches are very broad and cordate, while 

those on the more slender branches are oblong. Ju- 

venile plants have smaller, narrower and more den- 

tate leaves. Swollen nodes with pores used by small 

black ants are also found in K. carrii, K. latifolia and 

K. archboldiana, and resemble those of some species 

of Steganthera. The flowers are yellowish green or 

pinkish. The drupes are black on an orange torus. 

The outer bark is light grey-green to brown, rough 

with vertical fissures. 

5. Kibara latifolia PHmipson, Blumea 30 (1985) 396. 

Shrub 1.5 m high, glabrous, with the branches 

prominently dilated at the nodes. Leaves broadly 

ovate to subrotund, 20—30 by 13—24 cm, charta- 

ceous to coriaceous, base broadly cuneate to trunc- 

ate, apex obtuse, entire, principal veins widely 

spaced, channelled above, prominent below, arched 
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Fig. 15. Kibara ferox Puiieson. a. Leaf from upper branch, b. ibid. from middle branch, c. ibid. from lower 

branch, all x1/2, d. axillary fascicles of female flowers after anthesis, e.male inflorescence, both nat. size, 

f. male flower, g. the same in LS, both x7 1/2, h. stamen, x15, i. female flower, j. the same in LS, both 

x4, k. carpel, x7 1/2, /. fruit, x1/2 (a—d, i-/ Putuipson & Kairo 3640, e—k LAE 61573). 
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and meeting inside the margin, glabrous; petiole 

12—18 mm long, deeply channelled above. Flowers 

not seen. /nfructescence lateral, a subsessile umbel or 

compact cyme, peduncle stout, c. 2 mm long, 

branches (pedicels) c. 15 mm long; receptacle leath- 

ery, c. 10O—13 mm g, with c. 12—16 short thick stipes. 

Drupes ovoid, c. 10—12 by 6—8 mm. 

Distr. Malesia: Moluccas (Halmahera & Obi 

Is.). Two collections. 

Ecol. Indense, low forest with little undergrowth 

at 15 m. 

Note. Known from only two gatherings, neither 

with flowers. However, the broad leaves, swollen 

nodes, and the small infructescences are distinctive. 

6. Kibara archboldiana A.C. SmitH, J. Arn. Arb. 22 

(1941) 231; PHiipson, Blumea 30 (1985) 396. 

Shrub to 4 m, with glabrous branches conspicu- 

ously swollen at the nodes. Leaves elliptic or elliptic- 

oblong, 15—36 by 6—14 cm, chartaceous, base 

broadly cuneate or rounded, apex with a slender 

apiculum 1—2 cm long, entire, midrib and principal 

veins conspicuous below, arched ascending and unit- 

ing within the margin, glabrous or + ephemeral min- 

ute pubescence on young foliage; petiole 5-25 mm, 

stout channelled above. Monoecious. — Male inflo- 

rescence axillary or supra-axillary, a few-flowered 

compact cyme or subfasciculate, c. 8 mm long, min- 

utely puberulous, with small bracts; pedicel slender, 

c. 3—6 mm long, bracteolate. — Male flowers sub- 

globose, 2—4 mm g; tepals 6, obtuse; stamens 6, the 

innermost 2 smaller. — Female flowers not seen. Old 

infructescence thickened and woody below the fruits; 

receptacle leathery 8—12 mm g, stipes short (1—3 

mm). Drupes ovoid or narrowly ovoid-oblong, 

16—23 by 8—10 mm. 

Distr. Malesia: Papua New Guinea (Western, 

Gulf & Central Prov.). 

Ecol. Inrain-forest from near sea-level to 500 m. 

Vern. Hooanu, Uraru lang. 

Note. The two original collections agree in all re- 

spects. The only other collection (CONN ef a/. LAE 

66299) has very similar foliage, but has broadly 

ovoid achenes instead of the very characteristic elon- 

gate fruit of the type, and apparently lacks the swol- 

len nodes. 

7. Kibara karengana PHiipson, Blumea 30 (1985) 

396. 

Scandent shrub or small tree to 6 m high, glabrous 

or with small brown strigose hairs on young parts, 

sometimes persisting on the petiole and underside of 

the midrib. Leaves ovate to oblong, 9—22 by 4—10 

cm, stiffly chartaceous, often more or less bullate, 

base broadly cuneate, rounded or subcordate, apex 

shortly apiculate, margin with small or coarse indu- 

rated, sharp dentations, midrib, lateral veins and re- 

ticulation of minor veins prominent below; petiole 

channelled above, to c. 8 mm long. Monoecious. /n- 

florescences axillary or supra-axillary, male and fe- 

male flowers in separate inflorescences; simple triads 

or a small cymose panicle, 10O—20 mm long, peduncle 

c. 2 mm long with minute bracts; female a few- 

flowered fascicle, pedicels becoming woody in fruit 

and elongating to 20-30 mm. — Male receptacle 

ovoid, 3 by 2.5 mm, tepals in 4 pairs; stamens 4—6, 

subsessile, anthers broadly triangular with a single 

horseshoe-shaped opening. — Female receptacle 

ovoid, 5 by 4 mm, sometimes pubescent, ostiole sur- 

rounded by minute tepals and bearing within large 

pendulous glands; carpels c. 12—18, pubescent with 

short obtuse stigma. Fruiting receptacle leathery, c. 

10 mm o. Drupes = sessile, ovoid, c. 14 by 10 mm, 

surface (when dry) verruculose. 

Distr. Malesia: Papua New Guinea (Western, 

Eastern & Southern Highland Provinces). 

Ecol. Lower montane and mossy forest (Notho- 

fagus, Podocarpus, Pandanus) and at forest/burnt 

grassland margin, between 2500—3000 m. 

Uses. In the Minj District the plant is considered 

to be a male sex stimulant. 

Vern. Gegnikl, kong-ambugont, Minj, ogum- 

bwarombigl, Hagen. 

Note. The ripe drupes are shining black borne on 

an orange receptacle. 

8. Kibara bullata PHmipson, Blumea 30 (1985) 

347. 

Shrub to 2.5 m; young branches finely and densely 

pubescent. Leaves elliptic to elliptic-oblong, up to 17 

by 8 cm, chartaceous, base broadly cuneate, apex 

long acuminate, margin dentate, midrib, lateral veins 

and reticulation prominent below, the upper surface 

raised between the veins (bullate), the pubescence 

persisting on the lower surface especially on the mid- 

rib and veins but disappearing from the upper sur- 

face; petiole c. 10—12 mm, channelled above, pubes- 

cent. Monoecious. Inflorescences axillary or supra- 

axillary, of short few-flowered fascicles; pedicel 2—4 

mm long, densely pubescent. — Male flowers ovoid, 

1.5 mm long, pubescent on the outer surface; 4 pairs 

of tepals; stamens 4 in the outer whorl 0.75 mm long, 

with 2 smaller central stamens; filament as broad as 

the anther, short and pubescent. — Female flowers 

similar to male but stouter, c. 2 mm long; tepals sur- 

rounding the ostiole minute, with large pendulous 

glands within; inner surface of the receptacle with 

hairs between the carpels; carpels c. 10, ovary pubes- 

cent, 0.8 mm long, stigma obtuse. Fruiting receptacle 

+ sessile (peduncle undeveloped) with long radiating 

stipes (receptacle c. 6 mm @g, stipes c. 4-8 mm long). 

Drupes ovoid, c. 18 by 10 mm. 

Distr. Malesia: Papua New Guinea (Morobe 

Prov.). 
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Ecol. Rain-forest (Anisoptera and Castanopsis), 

500—1000 m. 
Note. The slightly bullate, pubescent leaves with 

a serrate margin, combined with a fasciculate inflo- 

rescence and sessile fruiting receptacles are distinc- 

tive. The black drupes are borne on an orange recep- 

tacle. Collected only twice. The specimen from Ga- 

raina has less dentate leaf margins and shorter thick- 

er stipes below the achenes but agrees with the type 

in other respects. 

9. Kibara kostermansii PHILIPSON, Blumea 30 (1985) 

398. 
Shrub to 4 m; young branches covered with stri- 

gose tomentum. Leaves elliptic to obovate (occasion- 

ally lanceolate), 14—22 by (3—)5—8(—10) cm, charta- 

ceous, base cuneate or rounded, apex with an apicu- 

lum, margin dentate (at least in most leaves) with 

short, crisp hairs on the midrib, principal veins, and 

often + sparsely over the whole lower surface; peti- 

ole c. 10-14 mm, deeply channelled above. 7Monoe- 

cious. /nflorescences axillary, supra-axillary or ter- 

minal; male and female flowers in separate inflores- 

cences. — Male inflorescence a few-flowered cyme, 

c. 10 mm long, hispid; peduncle 2 mm long bearing 

minute bracts and lateral branches (pedicels) sub- 

tended by bracts. — Female flowers solitary, borne 

on a short (2 mm long) bracteate peduncle (pedicel). 

— Male flowers obovoid, c. 2 mm long, receptacle 

hispid on the outer surface and bearing a pair of 

rounded bracts (? tepals), ostiole minute, surrounded 

by c. 3 pairs of tepals; stamens 4, anthers broadly tri- 

angular, subsessile. — Female receptacle hispid on 

the outer surface and bearing c. 2 pairs of acute ovate 

bracts, ostiole surrounded by 3—4 pairs of decussate 

rounded tepals, with large pendulous glands within 

the ostiole, inner surface of receptacle hispid, ovules 

with a blunt peg-like stigma. Pedicels becoming 

woody and longer in fruit (up to 15 mm); receptacle 

becoming woody, to 20 mm @g, including the stout 

stipes. Drupes ovoid or ellipsoid, c. 15 by 10 mm. 

Distr. Malesia: Moluccas (Halmahera, Batjan, 

Morotai). 

Ecol. Primary forest, often at sea-level on lime- 

stone but reaching up to 500 m. 

Vern. Wajoka gogumini, Halmahera, Tobelo 

dial. 

Note. The pubescent dentate leaves and the small 

inflorescences are characteristic. Acute bracts like 

those on the pedicel and receptacle of the female 

flowers have not been seen on any other species. The 

ripe fruits are blue-black, borne on an orange or red 

receptacle. 

10. Kibara leachii PHmirson, Blumea 30 (1985) 399. 

Shrub or small tree, to 6.5 m; young branches, 

buds and young foliage covered in strigose hairs. 

Leaves elliptic or narrowly elliptic, 14 by 5.5 cm, 

thinly chartaceous, base narrowly or broadly cu- 

neate, apex with a short obtuse apiculum, or tapered 

to a long acute apiculum, margin finely or more 

coarsely dentate, midrib prominent below, lateral 

veins arched and uniting within the margin, traces of 

the tomentum persisting on the mature leaves, espe- 

cially on the midrib below, or the blade more or less 

glabrous; petiole c. 5—10 mm, channelled above, 

strigose. Monoecious. /nflorescences terminal, axil- 

lary or supra-axillary, of compacted dichasia (fasci- 

cles) or with the peduncle evident, c. 1O—20 mm long, 

strigose and bracteate. — Male flowers ovoid, 3 pairs 

of rounded tepals; 4 stamens in the outer whorl, 0—3 

in the inner whorl. — Female flowers not seen. Ped- 

uncle below fruit remaining short or elongating 

slightly (to c. 10 mm), pedicel may also elongate 

under fruiting receptacle; receptacle becoming 

woody, c. 5 mm @ (without stipes), stipes short (up 

to c. 2mm long), strigose or glabrous. Drupes ovoid, 

18 by 13 mm. 

Distr. Malesia: Papua New Guinea (Central, 

Northern & Milne Bay Provinces). 

Ecol. Lowland rain-forest and lower montane 

forest, 390—1370 m. 

Note. The thinly chartaceous dentate leaves with 

compact inflorescences are distinctive. Most gather- 

ings have narrower leaves than the type (chosen be- 

cause in flower) with long narrow apicula. 

11. Kibara versteeghii PH1LIpson, Blumea 30 (1985) 

399. 

Shrub to 5 m, young branches with dense crisp 

brown tomentum. Leaves elliptic, 11 by 3.8 cm, char- 

taceous, base cuneate, apex narrowed into an ob- 

scure apiculum, margin dentate, midrib and veins 

prominent below, lateral veins few, strongly arched 

and meeting within the margin, upper surface be- 

coming + glabrous, lower surface retaining the crisp 

tomentum; petiole c. 10 mm, densely tomentose. 

Monoecious. /nflorescence axillary or terminal, of 

solitary flowers, fascicles, or short pleiochasia, pu- 

bescent in all parts. — Male flowers ovoid, 1.5 mm 

long, strigose on the outer surface; 3 pairs of round- 

ed tepals; stamens 2 with | central staminode (only 2 

flowers dissected); anther with a single horizontal 

opening; filament short, strigose. — Female flowers 

ovoid, 2.7 mm long, densely strigose on the outer 

surface and with hairs on the inner surface between 

the carpels, c. 4 pairs of tepals and prominent pendu- 

lous glandular swellings within the ostiole; carpels c. 

12—15, ovary pubescent, stigma blunt. Fruits not 

seen. 

Distr. Malesia: West New Guinea (Vogelkop 

Peninsula). 

Ecol. Rather common shrub in Nothofagus for- 

est and in old secondary forest, 1640—1950 m. 
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Note. The small, dentate, pubescent leaves are 

distinctive. The young leaves are described as brown- 

ish purple above and light red below. The dried 

leaves are a dull dark brown. The flowers are yellow. 

12. Kibara oblongata PHiLIpson, Blumea 30 (1985) 

400, f. la. — Fig. 14a. 

Small tree, c. 5 m high, glabrous in all its parts. 

Leaves oblong, up to 31 by 12 cm, coriaceous or 

chartaceous, base broadly cuneate, apex obtuse to 

slightly retuse, margin entire, midrib prominent, lat- 

eral veins connected within the margin; petiole 

15—20 mm, 4 mm wide, channelled above. ? Monoe- 

cious. Inflorescences axillary, fasciculate, pedicels c. 

10 mm, wider towards the top; male flowers not seen. 

— Female flowers globose, c. 4 mm @, ostiole sur- 

rounded by c. 3 pairs of rounded tepals and with 

swollen glands within; carpels c. 20, with a short ob- 

tuse stigma. Fruiting receptacle enlarged and woody, 

c. 1S—20 mm @, with short stout stipes 2—3 mm long. 

Drupes ovoid, 14 by 10 mm (? fully developed). 

Distr. Malesia: Papua New Guinea (Morobe 

Prov.; Lae Distr.; Milne Bay Prov.; Esa’ala Distr., 

incl. Normanby I.). 

Ecol. Lowland rain-forest, from sea-level to c. 65 

m. 

Note. The large glabrous oblong leaves resemble 

those of K. moluccana but the inflorescence is dis- 

tinct. Two collections have been made on Normanby 

I., a third collection from north of Lae appears to be 

identical. 

13. Kibara warenensis KANEH. & Hatus. Bot. Mag. 

Tokyo 56 (1942) 249, f. 1; PHitipson, Blumea 30 

(1985) 401. 

Shrub to 2 m, glabrous. Leaves oblong or oblan- 

ceolate-oblong, 18—27 by 5.2—8.2 cm, coriaceous, 

base rounded to broadly cuneate, apex shortly acu- 

minate or acute, margin spinulose dentate, midrib, 

lateral nerves and reticulation prominent below; pet- 

iole c. 10 mm. Monoecious. /nflorescences axillary, 

of compact fasciculate cymes, glabrous, c. 10 mm 

long. — Male flowers with pedicels c. 6—10 mm long, 

thicker distally; receptacle c. 1.8 mm long; tepals 6, 

minute; stamens 6, c. 1 mm long. — Female flowers 

not seen. Drupes ovoid, sessile on a woody recep- 

tacle, c. 20 mm @. 

Distr. Malesia: West New Guinea (Vogelkop 

Peninsula). 

Ecol. Lowland rain-forest at c. 100 m. 

Note. The glabrous fasciculate inflorescence 

combined with the spinulose dentate leaves are dis- 

tinctive. 

14. Kibara rosselensis PHitipson, Blumea 30 (1985) 

401. 

Small tree, 4 m; young branches finely pubescent. 

MONIMIACEAE (Philipson) Viv bo) 

Leaves narrowly obovate, 10—15 by 3—4.5 cm, sub- 

chartaceous, base narrowly cuneate, apex apiculate, 

margin dentate, midrib prominent below, lateral 

veins c. 7—9 pairs, arched ascending, glabrous at ma- 

turity; petioles to 15 mm long, channelled above. 

Monoecious. /nflorescences fasciculate (compacted 

cymes) c. 10-14 mm long, with small bracts around 

the peduncle and the bases of the pedicels; pedicels 

and usually the receptacle also bearing minute 

bracts. — Male receptacle subglobose, narrowed into 

the pedicel, c. 3 mm g; tepals in 3 pairs; stamens 4 in 

outer whorl, c. 3 in inner whorl. — Female receptacle 

similar, c. 4mm @, ostiole surrounded by c. 3 pairs 

of tepals and bearing within large pendulous glands; 

carpels c. 18. Drupes not seen, but described by the 

collector as ovoid, 20 by 16 mm. 

Distr. Malesia: Papua New Guinea (Milne Bay 

Prov.). 

Ecol. Low forest on ridge crest, 700 m. 

Note. Male and female flowers in fascicles in the 

axils of the dentate leaves. The flowers are yellow 

and the ripe drupes black. 

15. Kibara royenii PHiieson, Blumea 30 (1985) 401. 

Shrub c. 3 m high, glabrous. Leaves narrowly 

oblong-elliptic, 21 by 6.5 cm, chartaceous, base cu- 

neate, apex apiculate, apiculum obtuse, margin 

sharply serrate, midrib and lateral veins and their 

junctions prominent, main veins numerous (8—10 

pairs) with subsidiary lateral veins between them and 

a prominent reticulation; petiole 15—20 mm, chan- 

nelled above. Monoecious. Inflorescences axillary, 

of short compacted dichasia (fascicles), c. 10 mm 

long, one or more in an axil. — Male flower ovoid, 

c. 2mm @g; 4 pairs of tepals, the outer triangular, the 

inner rounded; outer stamens 4, inner c. 2; filament 

short, glabrous. Female flowers and fruit not seen. 

Distr. Malesia: West New Guinea (Vogelkop 

Peninsula; Steenkool Distr.). 

Ecol. Primary forest, at 50 m. 

Note. The narrowly oblong elliptic, dentate 

leaves, combined with the small fasciculate inflores- 

cence are distinctive. 

16. Kibara hartleyi PHttirson, Blumea 30 (1985) 402. 

Tall shrub, glabrous except for unopened buds. 

Leaves up to 8 by 3.8 cm, rigidly coriaceous, base cu- 

neate, apex with a prominent apiculum, margin 

sharply dentate, reticulation of veins very evident on 

both surfaces, glabrous; petiole 4—6 mm, channelled 

above. Monoecious. /nflorescence axillary; flowers 

solitary, pedicels c. 15—20 mm long at anthesis, elon- 

gating slightly in fruit. — Male flower obovoid, c. 3 

mm 9g; tepals in c. 3 pairs; stamens in an outer whorl 

of 5 and an inner whorl of 2—3. — Female flower 

similar but slightly larger, carpels c. 12—16, ovary 

densely covered with appressed hairs. Ripe drupes 
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not seen, but developing fruits verruculose and pu- 

bescent. 

Distr. Malesia: Papua New Guinea (Eastern 

Highlands Proyv.; Goroka Distr.). 

Ecol. Montane forest, c. 2700 m. 

Note. This species shows a close but superficial 

resemblance to Steganthera ilicifolia. It approaches 

Kibara shungolensis which differs in having leaves 

without a prominent apiculum, and with a broader 

base, the female inflorescence usually bearing a later- 

al flower, and the ovary being glabrous. 

17. Kibara shungolensis PHILIPsoN, Blumea 30 (1985) 

402. 

Small tree c. 4 m high, glabrous in all its parts. 

Leaves elliptic, up to 7 by 3.5 cm, rigidly coriaceous, 

base broadly cuneate, apex acute or obtuse, margin 

shallowly dentate, reticulation of veins very evident 

on both surfaces, petiole c. 5-8 mm, channelled 

above. ?Monoecious. Inflorescence of compacted 

dichasia (fascicles); peduncles bracteate at the base, 

short at anthesis but later elongating (10—12 mm), 

pedicels c. 8-10 mm long, those of the male flowers 

more delicate than those of the female. — Male flow- 

ers obovoid, c. 2mm 9g, ostiole surrounded by 3 pairs 

of rounded tepals; androecium with 4 outer stamens 

and fewer smaller inner stamens; filaments glabrous. 

— Female flowers globose, c. 3 mm g, ostiole sur- 

rounded by c. 3 pairs of minute tepals and with swol- 

len glands within; carpels c. 20, ovary and stigma gla- 

brous. Fruits not seen. 

Distr. Malesia: Papua New Guinea (Morobe 

Prov.; Mumeng Distr., Mt Shungol). 

Ecol. Lower mossy forest, at about 2300 m. 

Note. For features distinguishing K. shungolen- 

sis from K. hartleyi see that species. 

18. Kibara moluccana PERKINS, Bot. Jahrb. 45 

(1911) 425; Pfl. R. Heft 49 (1911) 36; PHiLIpson, Blu- 

mea 30 (1985) 403, f. lb. — K. vrieseana PERKINS, 

Bot. Jahrb. 45 (1911) 424. — K. teijsmanniana PER- 

KINS, /.c. 425. — K. ledermannii PERKINS, Bot. 

Jahrb. 52 (1915) 213. — Fig. 14b. 

A shrub or small tree to 10 m high, glabrous. 

Leaves oblong-elliptic, (10—)15—36 by (4.5—)7—12.5 

cm, chartaceous or subcoriaceous, base broadly cu- 

neate to rounded, apex obtuse to subacute or with a 

short obtuse apiculum, entire, principal veins evident 

on lower surface, arched and meeting inside the mar- 

gin, glabrous; petiole 15—22 mm, deeply channelled 

above. Monoecious. Inflorescence axillary, gla- 

brous, with a short peduncle (3—5 mm long) and sev- 

eral short branches bearing slender pedicels (3—4 cm) 

crowded near their apices, the upper pedicels thicker 

and bearing female flowers or all the flowers male. — 

Male receptacle obovoid, c. 2 mm long, with brac- 

teoles; tepals 4, minute; stamens 6 (2 inner smaller) 

or 4. — Female receptacle subglobose, c. 4 mm long, 

with bracteoles and 4 rounded outer tepals, enclosing 

irregularly swollen glands; c. 10 carpels, stigma 

short. In fruit the pedicel becoming stout and woody, 

the receptacle with several short, very stout stipes. 

Drupes ovoid, 18 by 10 mm. 

Distr. Malesia: Moluccas (Buru, Ceram, Am- 

bon, Halmahera, Morotai, Obi) and Papua New 

Guinea (East Sepik Prov.). 

Ecol. Rain-forest, to 1000 m. 

Uses. The skin of the fruit is rubbed on the hair 

to dye it black (Halmahera). 

Vern. Ogoroutu masauru mnauru, Halmahera, 

Tobaro lang. 

Note. The large, glabrous, oblong leaves with the 

almost fasciculate inflorescences are characteristic. 

The flowers are yellow. The material I have seen of 

K. ledermannii is fragmentary but the leaves and in- 

florescence match those of K. moluccana. 

19. Kibara microphylla PERKINS in K. Sch. & Laut., 

Nachtr. Deut. Schutzgeb. Stidsee (1905) 268; Pfl. R. 

Heft 49 (1911) 33; Bot. Jahrb. 52 (1915) 210; PHiLip- 

son, Blumea 30 (1985) 403. 

A shrub (?) with glabrous branchlets. Leaves ellip- 

tic to narrowly elliptic, 7.5—11 by 2—3.5 cm, mem- 

branous, base cuneate, apex acuminate, margin en- 

tire or irregularly dentate, midrib evident, principal 

veins arched and uniting within the margin, gla- 

brous; petiole to 8 mm, slender, channelled above. 

Monoecious. /nflorescences axillary or terminal, gla- 

brous, c. 2.5—5 cm long, of small simple cymes or 

panicles with delicate peduncle and branches; pedi- 

cels of the male flowers more delicate than of the fe- 

male. — Male flowers c. 1 mm @, ovoid; tepals 4, 

minute; stamens 4, subsessile. — Female flowers + 

globular with minute tepals with swollen glands with- 

in; carpels c. 8, glabrous. Fruits not seen. 

Distr. Malesia: Papua New Guinea (West Sepik 

Prov.: Torricelli Mts). 

Ecol. Forest at 600 m. 

Note. I have not seen the type collection, but a 

specimen collected at the same locality agrees with 

the original description in all respects, except that the 

leaf margins are not entire but irregularly dentate. 

The small leaves and very delicate inflorescences of 

this specimen leave no doubt that it represents K. mi- 

crophylla. 

20. Kibara streimannii PHILIPSON, Blumea 30 (1985) 

403. 

Small tree to 7 m, young shoots softly and densely 

pubescent. Leaves narrowly oblong or oblong, stiffly 

chartaceous, 8—16 by 2.5—4.7 cm, base truncate to 

shallowly cordate, apex narrowed into indistinct 

acute apiculum, margin entire, becoming glabrous 

above, soft pubescence persisting below, midrib 
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channelled above, prominent below, lateral veins 

arched and meeting within the margin, prominent, 

reticulation well defined; petiole 4—7 mm, densely 

short pubescent. Monoecious. /nflorescences axil- 

lary; male and female flowers in separate 

inflorescences. — Male inflorescence consisting of 

elongated rachises, c. 8 cm long, setulose, bearing 

many pairs of subulate bracts. — Female inflores- 

cences shorter (c. 4.5 cm long), peduncle c. 3.5 cm 

long, ending in a dichasium. — Male flowers in axils 

of bracts, apparently arising in acropetal sequence 

and soon caducous, pedicel c. 4 mm long, setulose; 

receptacle obovoid, c. 3.5 mm long, hairy outside; 

tepals 6, rounded or mucronate; stamens 4 outer and 

c. 2 inner, c. 0.75 mm long, anthers triangular with 

very short narrow filaments. — Female flowers glo- 

bose, c. 4 mm @, densely tomentose. Fruiting re- 

ceptacle c. 8 mm @, setulose, without stipes. Drupes 

not seen. 

Distr. Malesia: Papua New Guinea (Morobe 

Prov., Wau & Menyamya Distr.). 

Ecol. Nothofagus and Castanopsis forest at 1700 

m. 

Note. The softly pubescent foliage is distinctive 

and the form of the male inflorescence is unique in 

the genus. The flowers are yellowish white and the 

ripe fruit deep blue-black. 

21. Kibara macrantha Puitipson, Blumea 30 (1985) 

404, f. Ic. — Fig. 14c. 

Tree up to 20 m, with pubescent branches. Leaves 

ovate or elliptic, 120—240 by 40—80 mm, charta- 

ceous, base rounded to broadly cuneate, apex obtuse 

or subacute, margin entire or occasionally with few 

coarse dentations, midrib prominent and reticulation 

of veins evident, pubescence persisting on the midrib 

below and to a less extent on the subsidiary veins; 

petiole 10-15 mm, channelled above, pubescent. 

Monoecious. Inflorescence axillary or  supra- 

axillary, on leafy twigs or clustered on older 

branches, simple dichasia or open cymose panicles, 

rachis up to 10 cm with several pairs of lateral 

branches, or much shorter, pubescent; bracts ovate, 

c. 4mm long, at the base the peduncle and lateral 

branches and usually at the base of each receptacle. 

— Male receptacle obovoid, pubescent outside, c. 5 

mm long at anthesis; tepals 6, rounded; stamens 6-8, 

subsessile, anther broadly triangular with a single 

horseshoe-shaped opening. — Female receptacle 

similar, 6—8 mm long; tepals in several pairs with 

swollen glands within, inner surface pubescent; car- 

pels numerous, pubescent, stigma short, obtuse. 

Drupes + sessile, ovoid, c. 12 by 9 mm, pubescent; 

fruiting receptacle c. 10 mm @, woody. 

Distr. Malesia: Papua New Guinea (Morobe 

Prov.: Finschhafen & Wau Distr.; Eastern High- 

lands Prov.: Kainantu Distr.). 

Ecol. Lower montane forest (Nothofagus, Cas- 

tanopsis, Lithocarpus), 1400—2000 m. 

Note. The open inflorescences of large flowers 

distinguish this species. 

22. Kibara carrii PHILIPSON, Blumea 30 (1985) 405. 

A shrub, 1.75 m high, glabrous, in all its parts, the 

nodes dilated. Leaves broadly elliptic, up to 27 by 16 

cm, coriaceous, base broadly cuneate, apex abruptly 

apiculate, margin coarsely dentate, midrib and lateral 

veins prominent below, channelled above; petiole c. 

10mm long, 4mm wide. ?Monoecious. /nflorescence 

axillary or supra-axillary, cymose panicles, rachis c. 5 

cm long, lateral branches c. 2 cm long, sometimes 

again branched, pedicels 10-12 mm, slender and 

slightly thickened below the receptacle. — Male flow- 

erovoid, c.2mm4g@, ostiole with 3 pairs of tepals, outer 

whorl of stamens 3—4, inner whorl c. 3, anther with 1 

horseshoe-shaped opening; filament pubescent. — 

Female flower ovoid, c. 3 mm @, ostiole surrounded 

by small obtuse tepals in pairs, the innermost forming 

thickened pendulous glands; carpels c. 15—20, witha 

short blunt stigma. Fruiting receptacle c. 12 mm o. 

Drupes subsessile, ovoid (not fully mature). 

Distr. Malesia: Papua New Guinea (Central 

Prov.: Goilala Distr.). 

Ecol. Secondary forest at 1000 m. 

Note. The large broadly elliptical and coarsely 

serrate leaves are distinctive. Similar dilated nodes 

are found in a few other species and also in some spe- 

cies of Steganthera. The flowers are described as yel- 

low. 

23. Kibara elongata A.C. Smitu, J. Arn. Arb. 22 

(1941) 244; Puitipson, Blumea 30 (1985) 404. 

A shrub or small tree, glabrous. Leaves elliptic to 

oblong-elliptic, rarely lanceolate (? juvenile); 17—30 

by (3—)5.5—11 cm; coriaceous, sometimes rugose, 

base broadly cuneate to rounded or cordate, apex 

with a short blunt or long slender apiculum, margin 

+ distantly spinose-dentate, veins prominent, gla- 

brous; petiole 8—20 mm, stout, channelled above. 

Monoecious. Inflorescence axillary or above the fo- 

liage leaves, paniculate with slender peduncle, rachis 

and branches, to 15 cm long and much branched, but 

often simpler and much shorter, sometimes cauliflor- 

ous. Purely female inflorescences sometimes simple 

pleiochasia. — Male receptacle ovoid, c. 3 mm long; 

tepals 6; stamens 4—6, c. 1 mm long, filamen short. 

— Female flowers globose, c. 2 mm @; minute tepals 

surround the ostiole, within which are glandular 

swellings; carpels c. 30, glabrous, stigma obtuse. 

Peduncle and pedicel thickened and woody in fruit; 

receptacle c. 7-12 mm @ (without the stipes), stipes 

stout, c. 3-4 mm. Drupes ovoid or narrowly ovoid, 

18—27 by 8—12 mm. 

Distr. Malesia: West New Guinea (Vogelkop 
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Peninsula to Idenburg R.), Papua New Guinea (Jimi 

Valley). 

Ecol. In primary rain-forest from near sea-level 

to 2000 m. 

Vern. Kinjoem, Hattam lang., falwalye, Eipo- 

mek Valley. 

Note. The coriaceous leaves with spiny teeth on 

the margin are distinctive. The dentations on the 

leaves from Jimi Valley are less spinose than the col- 

lections from Irian Jaya. The inflorescence may be a 

large diffuse panicle, or may be reduced in size but 

still with open branching. The flowers are yellow or 

orange and the ripe drupes are black, borne on an 

orange receptacle. 

24. Kibara katikii PHmIpson, Blumea 30 (1985) 406. 

Small tree to 16 m, young growth densely covered 

with buff or fulvous tomentum. Leaves variable in 

size and shape, ovate oblong-elliptic or obovate, 

7.5—21 by 3.2—8.3 cm, becoming coriaceous, base 

broadly cuneate or rounded, apex shortly apiculate, 

margin entire or (more usually) irregularly dentate in 

the upper part, dentations either small and obscure 

or prominent, midrib prominent below, lateral veins 

evident and meeting within the margin, upper sur- 

face becoming + glabrous above, lower surface soft- 

ly pubescent; petiole c. 10—15 mm, densely pubes- 

cent. Monoecious. Inflorescence axillary or supra- 

axillary, usually of simple, 3-flowered cymes, c. 30 

mm long, densely pubescent, pedicels c. 8 mm long, 

male and female flowers in separate inflorescences. 

— Male flowers scarcely wider than the pedicel (c. 1 

mm), pubescent on the outer surface and on the 

lower part inside the receptacle; tepals 4, rounded; 

stamens 2, attached to the base of the receptacle, c. 

0.75 mm long, anther kidney-shaped, filament nar- 

row, very short. — Female flowers wider than the 

stout pedicel (to 3 mm), pubescent on both surfaces; 

tepals 4 (2 tepals or bracts often present on the outer 

surface), inner rim of ostiole thickened and glandu- 

lar; carpels c. 10—15, c.1.25 mm long, pubescent, 

stigma obtuse glabrous. Fruiting receptacle usually 

solitary (developing from the terminal flower, side 

branches occasionally also with fruits), peduncle and 

pedicel becoming thickened and woody, receptacle 

enlarging slightly (c. 8 mm @), pubescent, with thick 

stipes or achenes + sessile. Drupes ovoid to sub- 

spherical, 13—18 by 9—11 mm, sparsely pubescent. 

Distr. Malesia: Papua New Guinea (Southern 

Highlands, Morobe, Northern, Central & Milne Bay 

Provinces). 

Ecol. Lowland and montane rainforest, 30—2200 

m. 

Note. The foliage may have very different as- 

pects, sometimes being broadly obovate with an en- 

tire margin, at others being ovate and tapering to- 

wards the apex. The copious and persistent tomen- 

tum on the underside of the leaf is characteristic. 

This species has a wider distribution than most in the 

genus and a very considerable altitudinal range. The 

bark is thickly corky, pale brown and deeply and 

closely fissured. 

25. Kibara coriacea (BL.) TULASNE, Arch. Mus. Hist. 

Nat. Paris 7 (1855) 404; BL. Mus. Bot. Lugd.-Bat. 2 

(1856) 89; PERKINS, Bot. Jahrb. 25 (1898) 576; PER- 

KINS & GiLG, Pfl. R. Heft 4 (1904) 62, f. 16B; PErR- 

KINS, ibid. Heft 49 (1911) 35, f. 11; Rmpi. Fl. Mal. 

Pen. 3 (1924) 75; Back. & Baku. f. Fl. Java 1 (1963) 

117; PHiLipson, Blumea 30 (1985) 406. — Brongniar- 

tia coriacea Bui. Bijdr. (1825) 436. — K. blumei 

STEUD. Nomencl. Bot. (1840) 846; BL. Mus. Bot. 

Lugd.-Bat. 2 (1856) 89. — Sciadocarpus brongniartii 

Hassk. Flora 25, ii (1842) Beibl. 1: 20. — Sarcodiscus 

chloranthiformis GriFF. Not. Pl. As. 4 (1854) 380. — 

K. chartacea Bu. Mus. Bot. Lugd.-Bat. 2 (1856) 89. 

— K. cuspidata Bu. l.c. 89. — Mollinedia coriacea 

(BL.) Bari. Hist. Pl. 1 (1869) 304. — K. tomentosa 

PERKINS, Bot. Jahrb. 25 (1898) 571. — K. trichantha 

PERKINS, /.c. 572. — K. macrophylla PERKINS, I.c. 

571. — K. serrulata PERKINS, /.c. 575; Pfl. R. Heft 

4 (1901) 60, f. 16A. — K. angustifolia PERKINS, /.c. 

577. — K. grandifolia MERR. Publ. Gov. Lab. Phi- 

lip. n. 29 (1905) 15; En. Philip. 2 (1923) 185. — K. 

ellipsoidea MeERR. Philip. J. Sc. 1 (1906) Suppl. 56. 

— K. mollis MERR. ibid. 3 (1908) Bot. 225. — K. cle- 

mensiae PERKINS, Bot. Jahrb. 45 (1911) 423; MERR. 

En. Philip. 2 (1923) 184. — K. vidalii PERKINS, Bot. 

Jahrb. 45 (1911) 423; Merr. En. Philip. 2 (1923) 185. 

— K. motleyi PERKINS, Bot. Jahrb. 45 (1911) 424. — 

K. merrilliana PERKINS, /.c. 424; MERR. En. Philip. 

2 (1923) 185. — K. stapfiana PERKINS, Bot. Jahrb. 45 

(1911) 424; Merr. En. Philip. 2 (1923) 185. — K. 

warburgii PERKINS, Bot. Jahrb. 45 (1911) 424. — K. 

macrocarpa PERKINS, /.c. 425. — K. schlechteri PER- 

KINS, Pfl. R. Heft 49 (1911) 31. — K. longipes PER- 

KINS, /.c. 31. — K. inamoena PERKINS, /.c. 34. — K. 

dichasialis SUESSENG. & HEINE, Mitt. Bot. Staats- 

samml. Munchen 2 (1960) 60. 

Tree to 22 m or rarely a scandent shrub, young 

branches glabrous or pubescent. Leaves opposite 

(rarely subopposite or whorled); broadly ovate to el- 

liptic oblong, 9—35 by 5—24 cm, coriaceous or char- 

taceous, base cuneate rounded or subcordate, apex 

shortly to long acuminate, margin entire or minutely 

to coarsely dentate, glabrous or sparingly to rather 

densely pubescent beneath, midrib and principal lat- 

eral veins prominent beneath, lateral veins arched- 

ascending and meeting within the margin; petiole 

5—25 mm, channelled above, glabrous or pubescent. 

Monoecious. /nflorescences axillary, supra-axillary, 

terminal, or cauliflorous, pubescent, cymes solitary 

or several arising at the same node, varying from 

simple 3-flowered cymes to complex pleiochasia with 
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lateral branches branching to the third or fourth de- 

gree, male flowers on the lower branches; rachis and 

lateral branches of female part of the inflorescence 

stout and thickening and becoming woody after an- 

thesis, those of the male parts finer and caducous, up 

to 20 cm long but often much shorter, pedicels 15—30 

mm, gradually widening below the flowers, of the 

male more delicate than those of the female. — Male 

flowers globose, 1.5—2 mm 4g, only slightly wider 

than the pedicel, pubescent; tepals 6—8, apex round- 

ed, usually with 4 outer stamens and up to 4 smaller 

inner stamens, filaments strap-shaped. — Female 

flowers globose, c. 3—5 mm g; tepals c. 6, with swol- 

len pendulous glands within the ostiole; carpels 

usually c. 20, stigma short obtuse. Infructescence en- 

larged, woody, receptacle c. 20 mm o. Drupes ovoid, 

15 mm long, shortly stipitate or sessile. 

Distr. Throughout Malesia. 

Ecol. Lowland rain-forest, including swamp for- 

est and coral limestone, to lower montane forest, 

from sea-level to 1600 m. 

Uses. The fruit is said to be edible, and the leaves 

are used to flavour meat dishes. 

Vern. Malaya: pako kubang tando, p. pakan 

jantan, Malacca, pako srean puteh, Negri Sembilan, 

susu ajam, Pahang; Sumatra: alimau dotan, kaju 

mata ole, k. ruang-ruang, k. singumban paya, 

sangka-sangka batu, s.-s. sito, sito mérah; Java: bu- 

lusan, ki bara, ki éndog, ki kuya, ki sauheum, pata- 

tulang, ramat daging, rimik dasing, S; Banka: tam- 

pui, M; Sabah: ambibliw, Dusun Banggi, labak, Du- 

sun; Philippines: anonias, Tag., pototan, Manila; 

New Guinea: keawon, Sepik, mardiber, Biak lang., 

pu-ala, Managalese, sakunuo, Muswaar I., tor, Bu- 

Jolo, Biaro dial. 

Note. Although this species varies in respect to 

the size and shape of its foliage and inflorescences, 

the number of its parts and the degree of its pubes- 

cence, it retains a character over its extensive range 

which ensures its recognition. This is best expressed 

by the broad, pliant, fresh green leaves and the open- 

ly branched inflorescence with strong pedicels to the 

female flowers which terminate the more distal 

branches. Specimens with the largest inflorescences 

oecur in Sumatra. The range of variation appears 

greatest in the Philippines, and, when more complete 

material becomes available, several species which 

have been described from there may yet prove to be 

valid, though here reduced to synonymy. The flow- 

ers are yellow, the male being somewhat greener; the 

drupes are black, borne on a yellow to orange recep- 

tacle. 

26. Kibara papuana A.C. SmitH, J. Arn. Arb. 22 

(1941) 242; Puitpson, Blumea 30 (1985) 407. 

Shrub or medium-sized tree to 22 m; branchlets 

glabrous or slightly pubescent; buds glabrous or cov- 

ered in appressed pubescence. Leaves opposite (or 

subopposite), narrowly to broadly elliptic, or ovate, 

thinly to firmly chartaceous, (6.5—)10—19 by (2—) 

5—6(—9) cm, base broadly to narrowly cuneate or 

rounded, apex cuspidate obtuse, or narrowly and 

long-apiculate acute, margin entire or with few to 

many teeth, midrib prominent below, lateral veins 

arched-ascending, the reticulation of minor veins evi- 

dent; petiole narrow, to 15 mm, channelled above. 

Inflorescence axillary, supra-axillary, or terminal, 

often of 3-flowered cymes, or solitary flowers or 

pleiochasia, sometimes with secondary or tertiary 

branching to form panicles; male flowers on lower 

more slender branches or in separate often panicu- 

late inflorescences. — Male flowers ovoid, 1.5—2.5 

mm long, glabrous; tepals 6; stamens 4—8, the outer 

4 large, the inner smaller or absent, anthers broadly 

triangular, obtuse, filaments short, as wide as the an- 

thers. — Female flowers globose, c. 3 mm long, gla- 

brous and sometimes minutely puberulous on both 

surfaces; tepals minute with thickened glands within 

the ostiole; carpels numerous, glabrous or pubes- 

cent, stigma short, obtuse. Fruiting receptacle up to 

10 mm g, with stout prominent stipes c. 4-6 mm 

long. Drupes ovoid, c. 18 by 12 mm, rugulose. 

Distr. Malesia: Papua New Guinea (Central, 

Northern, Milne Bay and Morobe Prov.). 

Ecol. Primary lowland rain-forest, montane for- 

est and mossy forest; understorey with Castanopsis 

and Araucaria. Also in secondary growth, 100—2100 

m. 
Vern. Boakeava, Wagau, popoia, Northern 

Prov., Koiari lang., siganapa, Northern Prov., Oro- 

kawa lang., saha, northern Managalese. 

Note. Similar to K. coriacea but with smaller fo- 

liage, and with smaller, less indurated flowers. The 

ripe drupes are black on an orange receptacle. In 

some specimens the achenes are muricate, but this 

may be due to insect infection. The species, as here 

treated, includes a considerable range of leaf size, 

and most specimens do not show the compact inflo- 

rescence which SMITH noted on the type. The extreme 

forms come from the islands to the east of New 

Guinea (especially Goodenough and Normanby Is.), 

but a continuous series of intermediate states unite 

all the forms. 

27. Kibara nitens PHiieson, Blumea 30 (1985) 408. 

Small sparsely branched shrub usually under 3 m 

high, glabrous. Leaves elliptic, elliptic-oblong or 

narrowly obovate, 17 by 6.5 cm, coriaceous, base cu- 

neate, apex apiculate, apiculum obtuse or acute, 

margin obscurely and irregularly dentate, midrib 

prominent, lateral veins numerous and close-set, at 

first straight but curved and uniting near the margin, 

glabrous; petiole 15 by 2.5 mm, channelled above. 

Monoecious. Jnflorescence an axillary or terminal 
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pleiochasium, rachis c. 4cm, peduncle c. 18 mm long, 

bracteate at the base, the opposite pairs of pedicels 

also subtended by bracts; pedicels c. 5 mm, becoming 

thickened and elongating in female flowers after an- 

thesis. — Male flowers ovoid, c. 1 mm 9, ostiole sur- 

rounded by 3 pairs of obtuse tepals; stamens 4 insert- 

ed halfway up the receptacle, with 2 small central 

staminodes. — Female flowers not seen. Fruiting re- 

ceptacle woody, c. 8 mm @. Drupes c. 12—15 shortly 

stipitate, ellipsoid, c. 16 by 11 mm (when dry). 

Distr. Malesia: West New Guinea (Star Mts), Pa- 

pua New Guinea (West Sepik Prov.: Telefomin Dis- 

trict; Southern Highlands Prov.: Tari Distr.). 

Ecol. Undergrowth in primary forest, 750—2150 

m. 

Vern. Soinok, Telefomin. 

28. Kibara fragrans PHiLipson, Blumea 30 (1985) 

408. 

Small tree, c. 3 m, young shoots glabrous. Leaves 

elliptic-oblong, to 22 by 8.5 cm, chartaceous, base 

broadly cuneate, apex shortly apiculate, apiculum 

obtuse, margin irregularly and indistinctly dentate, 

midrib prominent, principal lateral veins evident, 

arched, ascending, glabrous; petiole to 3 cm. /nflo- 

rescences axillary, c. 50 mm long, glabrous, small 

few-flowered cymes or rather more complex small 

paniculate cymes, solitary or clustered at nodes, up- 

per flowers female on stouter pedicels; pedicels c. 20 

mm, wider distally. — Male receptacle c. 2 mm long, 

cup-shaped, widely open; tepals 6, rounded; stamens 

4 in outer whorl, c. 0.75 mm long, c. 2 in centre, 

shorter, filament strap-shaped, as wide as the anther. 

— Female receptacle ovoid, c. 2.75 mm long; tepals 

6, rounded, ostiole small, with thickened glands 

within. Fruit not seen. 

Distr. Malesia: NW. New Guinea. 

Ecol. Lowland forest and on hilltop at 150 m. 

Note. The foliage resembles that of Steganthera 

hirsuta, while the inflorescences are similar to those 

of Kibara fugax. The green flowers are fragrant. 

29. Kibara obtusa BL. Mus. Bot. Lugd.-Bat. 2 (1856) 

89: PERKINS & Gia, Pfl. R. Heft 4 (1901) 61; PER- 

KINS, Bot. Jahrb. 45 (1911) 424; Pfl. R. Heft 49 

(1911) 34; Merr. En. Philip. 2 (1923) 185; PHtip- 

SON, Blumea 30 (1985) 409. — K. depauperata MERR. 

Publ. Gov. Lab. Philip. n. 13 (1906) 13. 

Shrub or tree to 20 m, bole 36 cm @ dbh, young 

branches with appressed stiff hairs. Leaves narrowly 

to broadly elliptic, 8—11.5(—15) by 3.5—5(—6.5) cm, 

base narrowly or broadly cuneate, apex obtuse, mar- 

gin entire, becoming glabrous or lower surface with 

sparse stiff pubescence; petiole 10—18 mm, becom- 

ing glabrous or hairs + persistent. Inflorescences 

axillary or terminal, pubescent, simple or paniculate 

cymes, up to c. 70 mm long, the rachis, lateral 

branches and pedicels slender or stronger with a 

more compacted inflorescence. — Male receptacle 

obovoid, c. 2 mm long, with a pair of small brac- 

teoles, outside minutely pubescent; tepals 4, minute; 

stamens 4, sometimes with 2 central staminodes, and 

with staminodes inside the outer 2 tepals. — Female 

receptacle + globose, c. 2.5 mm g, with bracteoles 

on the outer surface or on the pedicel, minutely pu- 

bescent on outer and inner surfaces; 4 outer tepals, 

obtuse, with 4 swollen glands within which project 

among the carpels; carpels c. 13, pubescent, with a 

blunt stigma. Mature torus swollen and leathery, 

with 1 to c. 13 short stout stipes, slightly pubescent. 

Drupes ovoid, 17—24 by 10—12 mm. 

Distr. Malesia: N. Borneo (Sabah: Lahad Datu 

Distr.), Philippines (Luzon: Benguet Prov.), NE. Ce- 

lebes (Minahasa), West New Guinea (Biak I.). 

Ecol. Primary rain-forest, sea-level to 700 m. 

Vern. Mardieber, Biak lang. 

Note. The flowers are yellow or orange; the ripe 

drupes are black on an orange receptacle. 

30. Kibara laurifolia A.C. SmirH, J. Arn. Arb. 22 

(1941) 240; Puitipson, Blumea 30 (1985) 409. 

Sprawling shrub or small tree to 7 m, glabrous. 

Leaves elliptic, elliptic-oblong or suborbicular, up to 

17 by 8.5 cm, coriaceous, base rounded to broadly 

cuneate, apex obtuse to slightly apiculate, margin en- 

tire or occasionally with obscure dentations, midrib, 

lateral veins and reticulation evident, glabrous; pet- 

iole 5-10 mm, channelled above. Monoecious. /n- 

florescences axillary, supra-axillary, or terminal, 

flowers solitary or usually in dichasia, or pleiochasia, 

c. 30 mm long, peduncle c. 10 mm, bracteate at its 

base, pedicels c. 10—12 mm, subtended by bracts. — 

Male flowers ovoid, c. 3 mm @, 3 pairs of tepals, 4 

stamens with horseshoe-shaped openings, filaments 

very short. Female flowers + globose, c. 4mm 9, Os- 

tiole with 4 pairs of tepals and prominent swollen 

glands within, carpels numerous, ovary glabrous, 

stigma obtuse. Fruiting peduncle and pedicels elon- 

gated up to 8 cm, receptacle woody, c. 10 mm @. 

Drupes ovoid, c. 16 by 12 mm, or subspherical, + 

sessile or shortly stipitate. 

Distr. Malesia: throughout New Guinea in the 

highlands between 139°—148° E. 

Ecol. Primary and disturbed lower montane 

rain-forest, 1800—2800 m. 

Vern. Kamokam, Enga lang. 

Note. The broad, often suborbicular, leathery 

leaves are distinctive. The ripe drupes are purplish 

black on an orange to yellow receptacle. A specimen 

from near Wabag approaches K. macrantha in the 

large pubescent receptacles, but has foliage similar to 

that of K. /aurifolia. It may be a hybrid, though it lies 

west of the known range of K. macrantha. 
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31. Kibara flagelliformis PHtipson, Blumea 30 

(1985) 409. 

Shrub or small tree; young parts minutely puberu- 

lous and soon becoming glabrous. Leaves opposite 

or subopposite, elliptical, chartaceous, c. 19 by 9 cm 

(all damaged), base broadly cuneate, apex not pres- 

ent, margin entire, midrib prominent below, lateral 

veins strongly arched-ascending; petiole stout, c. 

10—12 mm, channelled above. /nflorescences axil- 

lary, central rachis c. 8 cm, lateral branches in oppo- 

site pairs or 3—4 at the same level, usually again 

branched about the middle; pedicels slender, elon- 

gated (up to 45 mm). — Male flowers obovoid, 3 mm 

long, with 4 rounded tepals surrounding a widely 

open ostiole (sometimes another pair of tepals 

(bracts) about the middle of the receptacle), 4 large 

stamens and c. 3 smaller stamens in the centre; fila- 

ments wide, strap-shaped, c. 2 mm long, wider than 

the small triangular anthers. — Female flowers and 

fruit not seen. 

Distr. Malesia: West New Guinea (Napan 

Distr.). Known only from the type. 

Note. The specimen bears only male flowers in 

strangely branched inflorescences. The stamens are 

unusual, with long filaments much wider than the 

small anthers. 

32. Kibara chimbuensis PHiipson, Blumea 30 (1985) 

410. 

Small tree to 7 m, young branches glabrous. 

Leaves glabrous, narrowly elliptic to lanceolate, 

membranaceous, 9—13 by 2.8—4.8 cm, base nar- 

rowed into the petiole, apex narrowed into an indis- 

tinct and obtuse apiculum, margin entire or slightly 

undulate, lateral veins rather indistinct, steeply 

ascending; petiole to 10 mm. Monoecious. /nflores- 

cences axillary, supra-axillary or terminal, glabrous, 

singly or in groups, either few-flowered cymes or 

more branched open, cymose, panicles up to 8 cm 

long; pedicels slender, 20—45 mm; male flowers on 

lower branches. — Male flowers cup-shaped, c. 1.5 

mm long, 2 mm g; rounded tepals widely open; sta- 

mens 4 in outer whorl and 4 smaller stamens at 

centre, filaments strap-shaped, glabrous. — Female 

flowers subglobose, c. 3 mm long, 2.5 mm g; tepals 

6, rounded, inner rim of ostiole with pendulous 

glands; carpels c. 10, glabrous, stigma obtuse. Jn- 

fructescence with somewhat thickened pedicels and a 

woody receptacle c. 15 mm g (including short thick 

stipes). Drupes ovoid, c. 15 by 10 mm when dry, 

shortly stipitate. 

Distr. Malesia: Papua New Guinea (Chimbu 

Prov.: Kerowagi Distr.). 

Ecol. A small tree in forest remnant at 1350 m. 

Note. The narrowly elliptic to lanceolate leaves 

have a thin texture and dry to a dull dark green. The 

inflorescences are similar to those of K. fugax. 
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33. Kibara fugax PHiLipson, Blumea 30 (1985) 411. 

— Fig. 16. 

Small tree, up to 10 m, all parts glabrous. Leaves 

elliptic to broadly elliptic or obovate, 10—16(—18) by 

3.8—7(—8) cm, membranaceous to thinly charta- 

ceous, base cuneate, apex slightly apiculate, apicu- 

lum obtuse, entire or occasionally with a few obscure 

dentations, midrib evident, lateral veins few, strong- 

ly arched; petiole 5—8(—10) mm long, channelled 

above. Monoecious. /nflorescence terminal or axil- 

lary, simple or paniculate cymes, either all flowers of 

one sex or with male flowers on the lower branches, 

to c. 50 mm long; pedicel of male flowers c. 36—60 

mm long, very slender, or female flowers stronger 

and shorter (c. 15—20 mm). — Male receptacle sub- 

globose, c. 1.5 mm g; 6 rounded tepals around the 

ostiole; stamens c. 4 (5) outer, 2—5 inner, filament 

short, broad, anther broad with a single horizontal 

opening. — Female receptacle globose, c. 2—2.5 mm 

@; tepals minute, 4 around the ostiole, another pair 

inside and with thickened glands within; carpels c. 

16—20, glabrous, stigma short, blunt. Drupes ovoid, 

c. 13 by 9 mm, shortly stipitate. 

Distr. Malesia: Papua New Guinea (Morobe & 

Central Prov.). 

Ecol. Lower montane forest or secondary forest, 

between 750 and 1400 m. 

Note. A common tree in the Wau District distin- 

guished by its membranous leaves (which usually dry 

to a blackish colour) and the long delicate pedicels of 

male flowers. The male receptacles and pedicels 

wither immediately after anthesis, a feature reflected 

in the specific epithet. The flowers are yellowish and 

the ripe drupes purple-black. 

34. Kibara novobritanica PHimIpson, Blumea 30 

(1985) 411. 

Small tree up to 16 m high, glabrous. Leaves ob- 

long to broadly elliptic, 16—20 by 7.5—10 cm, charta- 

ceous, base broadly cuneate to rounded, apex with a 

short obtuse (or occasionally acute) apiculum, entire, 

midrib prominent, principal veins arched ascending 

and meeting near the margin; petiole c. 10 mm. 

Monoecious. Jnflorescences terminal, axillary or 

supra-axillary, short pleiochasia often densely aggre- 

gated together at the nodes, rachis short (up to 30 

mm long) with a few pairs of lateral branches which 

may branch again, pedicels thickened for about 10 

mm below the receptacle. — Male receptacle subglo- 

bose, c. 2 mm g; tepals 6, rounded; stamens usually 

6 (in 3 pairs, the inner small, the outer inserted well 

above the base of the cavity); anthers small subses- 

sile. — Female receptacle similar but larger, c. 4 pairs 

of tepals with swollen glands within the ostiole; car- 

pels numerous, glabrous with an obtuse stigma. 

Drupes + sessile, ovoid, c. 13 by 18 mm, glabrous; 

fruiting receptacle c. 8 mm @, woody. 
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Fig. 16. Kibara fugax Puiipson. a. Leafy shoot bearing male, female and mixed inflorescences, 1/2, Db. 

male flower, c. the same in LS, both x7, d. stamens, x10, e. female flower, f. the same in LS, both x7, 

g. carpel, X10 (NGF 14583). 

Distr. Malesia: Papua New Guinea (W. & E. 

New Britain; New Ireland). 

Ecol. Lowland rain-forest to 100 m. 

Vern. Gangnan, Puhi River, Kandrian Distr., 

napeewa, Talasea. 

Note. Confined to New Britain and New Ireland, 

and the only species of Kibara known from that re- 

gion. The thickened pedicels are characteristic. The 

ripe drupes are black on an orange torus. 

35. Kibara rigidifolia A.C. SmirH, J. Arn. Arb. 22 

(1941) 243; Puitipson, Blumea 30 (1985) 412. 

Small tree to 8 m, sparsely branched; young 

branches glabrous, flattened or triangular. Leaves 

opposite or in whorls of 3, elliptic-oblong or lanceo- 

late-elliptic, up to 30 by 11.5 cm, base broadly cu- 

neate, apex rounded or obtuse with a glandular mu- 

cro, coriaceous, light yellow-green when dry, entire 

or with acute dentations, midrib prominent beneath, 

principal veins numerous, at first straight but arched 

and uniting within the margin, glabrous; petiole 

13—25 mm long, stout, slightly channelled above. 

Dioecious (according to Brass). Inflorescence axil- 

lary, the male flowers in panicles c. 40 mm long, the 

female pleiochasia up to 60 mm. — Male receptacle 

globose, 4—5 by 3—4 mm, tepals 8, obtuse (the inner- 

most pair + resemble staminodes); stamens 3—6, 

1.5—1.75 mm long, with broad vertical anthers and 

a short filament, glabrous. — Female receptacle glo- 

bose, 5 by 3.5 mm; tepals, minute, obtuse, with swol- 

len glands within; carpels c. 30, glabrous, with a 

cushion-shaped stigma. Peduncle and pedicels be- 

coming thicker and woody in fruit; receptacle leath- 

ery, c. 10 mm 9, bearing short stipes. Drupes ovoid, 

12—16 by 8—10 mm. 

Distr. Queensland and Malesia: Papua New 

Guinea (Western Prov.: Morehead & Balimo Distr.). 

Ecol. In coastal scrub or undergrowth of forest 
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near sea-level, on sandy soil and on shaded cliff face. 

Note. A sparsely branched shrub or small tree 

with pale, shining, coriaceous leaves which are fre- 

quently arranged in whorls of three on triangular 

stems. Older branches fawn, with soft fissured corky 

bark. The drupes are black on an orange receptacle. 

The number of stamens is variable, even on the same 

plant. They are not arranged irregularly over the re- 

ceptacle wall (as in Wilkiea) but form a central 

group. When the number of stamens is reduced, the 

inner tepals may resemble staminodes. The form of 

the stamens differs from that of most species of Ki- 

bara as they are held vertically with the two lips of the 

horseshoe-shaped slit + equal (in most species the 

anther inclines towards the centre with the lower lip 

smaller than the upper). 

36. Kibara sudestensis PHitipson, Blumea 30 (1985) 

412. 

Shrub or small tree, c. 4m, glabrous in all its parts, 

except that the buds and young foliage are covered in 

appressed silky hairs. Leaves narrowly elliptic, up to 

17.5 by 5.8 cm, stiffly coriaceous, narrowed to a 

truncate base, apex narrowed or slightly apiculate, 

margin entire or one or a few teeth near the apex, 

midrib prominent, lateral veins numerous, running 

straight from the midrib at a slight angle, uniting 

near the margin; petiole c. 10 mm, channelled above. 

Inflorescences axillary or supra-axillary, one- or few- 

flowered cymes, c. 25 mm long; pedicels widening in- 

to the base of the flower. — Male receptacle obo- 

void, up to c. 6 mm long, glabrous; tepals 6, cavity 

small, enclosing 4 large and 2 smaller central sta- 

mens, anthers kidney-shaped; filaments short, nar- 

rower than the anthers. — Female flowers and fruits 

unknown. 

Distr. Malesia: Papua New Guinea (Louisiades 

& Sudest I.). 

Ecol. A small undergrowth tree on ridge crest in 

rain-forest, at 150 m. 

Note. The narrowly elliptic, rigid leaves, and the 

large male flowers with small kidney-shaped anthers 

are distinctive. 

37. Kibara sleumeri PHitipson, Blumea 30 (1985) 

413. 

Small tree, 3 m, glabrous. Leaves oblong, 14—20 

by 6—11 cm, chartaceous, base rounded or broadly 

cuneate, apex rounded with a short apiculum, entire, 

principal veins prominent below and meeting inside 

the margin, glabrous; petiole to 22 mm, channelled 

above. Inflorescences axillary or arising above the 

foliage leaves, at first setulose becoming glabrous at 

maturity, one or more few-flowered cymes arising 

together, peduncles slender, 15—20 mm, with basal 

bracts and a pair of bracts towards the middle; pedi- 

cels c. 5 mm, slightly swollen below the female flow- 

ers. — Male receptacle obovoid, c. 2.5 mm long, with 

6 stamens, the central pair reduced. — Female recep- 

tacle subglobose, c. 3 mm long; tepals 4, rounded, 

enclosing swollen glands; c. 10 carpels, very faintly 

pubescent, stigma short. In fruit the peduncles and 

pedicels become slightly woody, c. 45 mm long; the 

receptacle in fruit rather small (c. 10 mm g) with 

prominent stipes c. 3 mm long. Drupes ovoid, 16 by 

10 mm. 

Distr. Malesia: West New Guinea (Vogelkop 

Peninsula). 

Ecol. Dense 

450—600 m. 

Note. The foliage is similar to that of K. moluc- 

cana, but the compact subfasciculate inflorescences 

of that species are distinctive. The flowers are pale 

yellow and the drupes black on a swollen orange re- 

ceptacle. 

shade in Castanopsis forest, 

38. Kibara monticola PERKINS, Pfl. R. Heft 49 (1911) 

32; Puitipson, Blumea 30 (1985) 414. 

Small tree, with glabrous branchlets. Leaves nar- 

rowly elliptic, 13—20 by 4—6.5 cm, membranaceous, 

base cuneate, apex apiculate, entire, midrib promi- 

nent, principal veins few, arched and meeting inside 

the margin, glabrous; petiole 8—10 mm, slightly 

channelled above. Monoecious. /nflorescences axil- 

lary or supra-axillary, dichasial or small pleiochasia, 

glabrous. — Male flowers ovoid, 2.5 mm long; tepals 

4, rounded; stamens 6, the innermost 2 smaller. — 

Female flowers ovoid, 2.5—3.5 mma, pedicels 10—15 

mm long; tepals with 4 swollen glands within; carpels 

10—15, slightly pubescent with a short stigma. Fruits 

not seen. 

Distr. Malesia: Papua New Guinea (Sepik re- 

gion: Ibo Mts). Only known from the type. 

Ecol. In forests at 110 m. 

39. Kibara symplocoides PERKINs, Bot. Jahrb. 52 

(1915) 210; Pumpson, Blumea 30 (1985) 414. 

Small tree to 8 m, glabrous. Leaves elliptic to nar- 

rowly elliptic, 7-12 by 2.5—4.5 cm, chartaceous, 

base cuneate, apex narrowly acuminate, entire or 

with a few small remote dentations in the upper half, 

the midrib and principal veins deeply immersed 

above, prominently raised below, the lateral veins 

arched and uniting within the margin, glabrous; peti- 

ole 4—6 mm. ?Monoecious. — Male inflorescences 

axillary or supra-axillary, fasciculate or solitary, cy- 

mose, to 10 mm long, with small ovate bracts. — 

Male receptacle ovoid, 1.5—2 mm long; tepals 6; sta- 

mens 2, subsessile. — Female inflorescences race- 

mose or flowers solitary, axillary or supra-axillary, 

to 35 mm long, with lanceolate bracts. — Female re- 

ceptacle globose, 4 mm, ostiole with minute tepals 

and swollen glands within; carpels numerous, pilose. 

Fruit not seen. 
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Fig. 17. Kairoa suberosa Puuipson. a. Habit, b. male inflorescence, both x1/2, c. stamens, x20, d. two 

male flowers, nat. size, e. male flowers in LS, after splitting of the receptacle, x1 1/2, f. ostiole of male flow- 

er, the equal pairs of tepals cut across, one unequal pair visible, 12, g. female flower in LS S22 

female flower after anthesis, the upper part of the receptacle abscissing, x1 1/2 (a HarTLEY 12697, b, d NGF 

44173, c NGF 14850, e Puiipson 3681, f PHILIPSON 3684, g LAE 56322). 
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Distr. Malesia: Papua New Guinea (Sepik re- 

gion). Only known from the two original collections. 

Ecol. In open mountain forest, about 20 m high, 

at 1000 m altitude. 

Insufficiently known 

The types of the following species have not been 

seen, and it is not possible to determine from the de- 

scriptions whether they correspond to any known 

species or are distinct: 

K. olivaeformis Becc. Malesia 1 (1877) 187. 

K. aruensis Becc. I.c. 188. 

K. formicarum Becc. I.c. 188. 

K. perkinsiae K. Scx. & Laut. Fl. Deut. Schutz- 

Inadequately represented 

The collections listed below appear to represent 

undescribed species of Kibara, but the material is in- 

adequate because no flowers are present. 

BaRKER LAE 67616, Telefomin Distr.; Eyma 

4555, Wissel Lake region; FOREMAN LAE 52220, Ra- 

mu Distr.; KosSTERMANS & SOEGENG 853, Baliem Val- 

ley; VAN ROYEN & SLEUMER 7773, Vogelkop Penin- 

sula. 

Excluded species 

Kibara borneensis BOERL. = Pycnarrhena (Meni- 

geb. Stidsee (1900) 330. spermaceae). 

K. elmeri Perkins, Bot. Jahrb. 45 (1911) 424. Kibara timorensis Borrt. = Pycnarrhena 

K. buergersiana PERKINS, Bot. Jahrb. 52 (1915) (Menispermaceae). 

209. 

K. neriifolia PERKns, /.c. 212. 

8. KAIROA 

PuHILIPson, Blumea 26 (1980) 368, f. 1—10. — Fig. 17, 18. 

Small tree or sparsely branched shrub with toothed leaves and flowers in axil- 

lary fascicles. Flowers monoecious. — Receptacle of male flower at first globose 

with a small ostiole bounded by 8 tepals (in two double pairs), at anthesis split- 

ting to form an open bowl-shaped flower with 4—6 radiating lobes, fleshy. Sta- 

mens very numerous, inserted over the surface of the receptacle; anthers open- 

ing by two longitudinal slits; filament very short. — Receptacle of female flower 

oblate, with an ostiole bounded by 4 tepals, splitting into broad segments; the 

upper part of the receptacle abscissing by a circular split after anthesis. Carpels 

numerous, sessile, with a very short style. Fruits numerous, ovoid, sessile on an 

enlarged fleshy receptacle. 

Distr. Malesia: Papua New Guinea (Morobe and Northern Provinces, from Finschhafen to Tufi Distr-). 

Monotypic. Fig. 10. 

Ecol. Understorey of rain-forest. 

1. Kairoa suberosa Puiieson, Blumea 26 (1980) 368, 

f. 1-10. — Fig. 17, 18. 

Shrub or small tree with stout terete branches, 

bark becoming corky. Leaves coriaceous, up to 45 by 

17 cm, oblong, elliptic or lanceolate-oblong; base 

cordate, truncate or cuneate, apex narrowed to an 

acute apex; lower surface with dense or sparse pubes- 

cence or glabrous; margin with few to many sharp 

teeth; midrib prominent; secondary and tertiary 

veins forming a distinct reticulation; petiole stout, 

5—15 mm. Inflorescence of axillary fascicles which 

continue to appear from successive buds at older 

nodes; fascicles with a short peduncle bearing crowd- 

ed minute bracts, the lower sterile, the upper with 

flowers in their axils. — Pedicels of male flowers 

fleshy (when fresh), c. 15—20 mm, sometimes with 

solitary or paired bracteoles, expanded above; recep- 

tacle at first globose with a terminal depression and 

an ostiole with 8 tepals in two double pairs, expand- 

ing to c. 18 mm g@ before opening by 4—6 radial splits 

to form a star-shaped flower with the stamens fully 

exposed. Stamens numerous (over 100), inserted over 

the lower half of the receptacle, filament short; an- 

thers to 1 mm long, opening by two longitudinal slits. 

— Pedicels of female flowers shorter (c. 5 mm at an- 

thesis); receptacle globose, smaller (c. 8 mm 9g), tep- 

als 4, the upper half of the receptacle becoming de- 

tached after anthesis by a circular scar. Carpels nu- 
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Fig. 18. Kairoa suberosa Puipson. A group of ripe infructescences (the fruits in this cluster were borne on 

three closely associated receptacles), 3/4 (PHILIPSON 3626). 

merous (c. 50 or more), sessile on the lower half of 

the receptacle, with a short, blunt style. Receptacle 

becoming enlarged and fleshy in fruit. Drupes ses- 

sile, numerous, ovoid, 20—24 by 11—14 mm. 

Distr. Malesia: Papua New Guinea (Morobe & 

Northern Prov.). Fig. 10. 

Ecol. Locally frequent in the understorey of low- 

land rain-forest and occasionally ascending into lo- 

wer montane forest to 1200 m, with Castanopsis and 

Note. The specific epithet refers to the thick 

deeply fissured bark of the older stems, by which fea- 

ture this species can most readily be detected in the 

field. The stiff leaves, which are usually sharply 

toothed, are also distinctive. The male flowers are 

soft, fleshy, cream-coloured often flecked with vio- 

let. They are rather large for the family. The succu- 

lent, fleshy fruiting receptacle is orange and the ripe 

drupes are black and shining. 

Lithocarpus dominant. 

9. STEGANTHERA 

PERKINS, Bot. Jahrb. 25 (1898) 564; Pfl. R. Heft 4 (1901) 52; ibid. Heft 49 

(1911) 20; Bot. Jahrb. 52 (1915) 197; Ubersicht Gattungen Monim. (1925) 33; 

Puitipson, Blumea 29 (1984) 486, f. 1. — Anthobembix PERKINS, Bot. Jahrb. 

25 (1898) 567. — Fig. 19-23. 

Trees or shrubs, resting buds with cataphylls. Leaves pubescent at first, some- 

times becoming glabrous, entire or dentate, principal secondary veins arched 

and meeting within the margin. Monoecious or dioecious. /nflorescences later- 

al, cymose or fasciculate. — Male flowers globose, turbinate or patelliform, 

with 4 small tepals, stamens (3—)4(—5), or rarely with a second (inner) whorl 

of 1—4 smaller stamens; anthers opening by a single horizontal slit. — Female 

flowers similar to male but larger and with a smaller ostiole surrounded by 4 tep- 
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Fig. 19. Steganthera fasciculata Puiipson. a. Habit, with subumbellate male flowers, x 1/2, b. male flowers, 

one in LS, x5, c. female inflorescence, d. infructescence with 4 stipitate achenes, both x1/2 (a PHILIPSON 

& Katro 3642, b ditto 3643, c ditto 3641, d PRaTr 1082). 
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als, the upper half abscissing as a calyptra after anthesis to reveal numerous car- 

pels; ovary pubescent; style glabrous awl-shaped. Drupes sessile or long- 

stipitate. 

Distr. Queensland, Solomons and Malesia: Celebes, Moluccas, New Guinea (incl. Bismarck Archipel- 

ago). 

Notes. Steganthera is frequently confused with Kibara, another common and widely distributed genus, 

because the foliage, fruits and inflorescences are similar. The technical differences between these two genera 

are not readily observable. They are, firstly, the greater number of tepals in Kibara, certain of which are thick- 

ened and glandular in the female receptacle, and, secondly, the greater number of stamens in the androecium 

(but see S. salomonensis). However, other features usually allow a generic identification to be made. The most 

important of these is the appearance of the pedicel: in Steganthera the pedicel is relatively slender and is clearly 

distinct from the receptacle, whereas in Kibara the pedicel is thickened distally and has a less clearly defined 

junction with the receptacle or none at all. Another useful indication is that the leaves usually dry greenish 

(often yellowish green) in Kibara, whereas in Steganthera they are mostly brown when dry. 

The species of Steganthera can be placed in three groups on morphological grounds. One is characterized 

by the expansion of the female, and to a lesser extent also the male flower, into a turbinate or patelliform 

receptacle. This group formerly was segregated as the genus Anthobembix, but KANEHIRA & HATusIMA (Bot. 

Mag. Tokyo 56, 1942, 256) set out valid reasons for uniting the two genera. A second group of species is char- 

acterized by their fasciculate inflorescences and by being dioecious. The third group comprises those species 

lacking both these characters; that is, the species have subglobose receptacles in cymose inflorescences. It in- 

cludes a number of species which are difficult to separate, including S. hirsuta which is very variable in all 

its characters. The species of the first two groups are well defined morphologically and geographically, where- 

as those of the third group form a complex which has not yet resolved itself into stable species. These three 

groups of species are not given formal taxonomic recognition because their limits are not clearly defined. Ste- 

ganthera dentata and S. cyclopensis combine fasciculate inflorescences with discoid receptacles and therefore 

fall into both of the first two groups. In some species the expansion of the receptacle is a variable character; 

for example, in S. hospitans and S. oligantha the male flower may be globose, but this may be due to hybridity 

with S. hirsuta. 

The association of some species with ants is very striking. These species have enlarged nodes with well- 

defined pores leading into the hollow stems. Scale insects line the pith cavities and small black ants abound 

over the plant surface and in the hollow stems. The association is most conspicuous in the large-leaved and 

abundant species S. hospitans, but also occurs in S. moszkowskii, S. ledermannii and S. royenii. 

Pollination biology has not been studied and the structure of the receptacles poses several problems. The 

male receptacles have open, if small, ostioles at the time the anthers dehisce, but it is not known what insects 

visit them. The carpels in the female receptacles are covered by the ‘calyptra’ at anthesis. The ostiole giving 

access to the female receptacle is even smaller than that of the male and it is not known how pollen reaches 

the stigmas. These are awl-shaped and converge towards the ostiole. In Kibara and some other genera pollen 

is received on a hypostigma outside the receptacle (ENDREss, Experientia 35, 1979, 45) but this is not so in 

Steganthera. 

KEY TO THE SPECIES 

teHemalemmilonescence sulbsessiley ac cucweis oc oe low cine, theo cathe MMe ele tore wp ecere arent oe sien eters 16. S. insculpta 

1. Female inflorescence pedunculate. 

2. Male inflorescence umbellate. 

3. Leaves elliptic to broadly elliptic (mostly under 10 cm long: W. Sepik Prov.).......... 1. S. hentyi 

3. Leaves oblanceolate to narrowly elliptic (mostly longer than 10 cm). 

4. Male receptacle globose (Papua New Guinea, east of 146°30' E)................ 2. S. fasciculata 

4. Male receptacle discoid. 

5), ILERWES MEMOEr won ZS won (AW, JiNeNN), 65 o0cepcobonodasubasobnOKDeo OULU OdOC 3. S. cyclopensis 

5, Weenves wataler wile 7 Gin (WY, INEM) cop occccanogsopauoDGdonooU adds oaenododoNOtC 4. S. dentata 

2. Male inflorescence of dichasia, pleiochasia or panicles. 

6. Pedicels of male flowers mostly in irregular clusters. 

7. Nodes dilated, with a pore inhabited by ants (W. Irian). 
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8. Male receptacle globose SE RP. 5 cee FT GS A os ATA IEE 5. S. royenii 

8. Male receptacle turbinate with a 4-lobed apical disc ........................ 6. S. moszkowskii 

7. Nodes not harbouring ants. 

9. Leaves large'. Inflorescence large with stout pedicels (Solomon Is. and Papua New Guinea east of 

ASSSOMIB) us) cre.) 2s: 1 ee ee ie. |, 2s ATOR HR eo ALES SE 7. S. salomonensis 

9. Leaves smaller (to 10 cm long). Inflorescence small, with slender pedicels (Wau, Goilala & Moresby 

EOWA) rn eee eS) ye Te Re cher) «cre SSRI tebe MERA GOM cis eee bets @ ate are 15. S. australiana 

6. Pedicels of male flowers mostly solitary. 

10. Receptacles discoid or turbinate. 

iimelecaves:20cmilongromloncenm Wwidelvadistnibuted) meee seem eer cer eieieteere 8. S. hospitans 

11. Leaves considerably shorter. 

12. Male inflorescence 1—2-flowered. Leaf 6 cm long or shorter (W. Irian, Idenburg R.) 9. S. myrtifolia 

12. Male inflorescence with more flowers. Leaf longer than 6 cm. 

les Malereceptacletunbinater(We inane We Sepik) en criatariee saree ec ere ae 

IBaiMalemeceptaclespatellifionna(CentralNRrove)) ease eee eee ere 

10. Receptacles globose (or only slightly depressed). 

14. Leaves usually moderate to large (10—32 cm long) and entire (widely distributed, mainly at lower alti- 

tudesssbut reaching upstor245 Om) emia eee oer: ite et en ee emer tee 12. S. hirsuta 

14. Leaves variable in size (usually under 15 cm long, but up to 21 cm), usually coriaceous, often dentate, 

but also entire when narrow (widely distributed, usually above 1200 m)......... 13. S. ilicifolia 

14. Leaves 5—10 cm long, coriaceous, + rugose, entire (Chimbu & Eastern Highlands Prov., above c. 

DAO vis TRS POA SS SP st, 2 A a, ee 14. S. chimbuensis 

14. Leaves 5—10 cm long, chartaceous, usually narrowly elliptic, acuminate, entire or dentate (Wau, Goi- 

10. S. parvifolia 

11. S. oligantha 

lene IMWOIRES ONY IPO) co oooucsonovmewadoe 

1. Steganthera hentyi PHitIpson, Blumea 29 (1984) 

487. 

Small tree, to 6 m; young branches densely strig- 

ose. Leaves elliptic, c. 8—9 by 3—4 cm, base cuneate, 

apex with a short obtuse apiculum, margin entire or 

with few obscure teeth, becoming glabrous on the 

leaf surface but with appressed hairs persisting at 

least on the principal veins; petiole to 8 mm. ?Dioe- 

cious. Inflorescence axillary or above the axils, of 

sessile or shortly pedunculate subumbellate fascicles; 

peduncle to 10 mm, pedicels 20—30 mm, slender, stri- 

gose, subtended by minute subulate bracts. — Male 

flowers unknown. — Female receptacle subglobose, 

c. 3—4mm gat anthesis; tepals 4, rounded, outer sur- 

face densely strigose except for the upper part, inner 

surface with long bristles between the carpels; carpels 

c. 15, ovary covered in dense shaggy hairs, style awl- 

shaped, glabrous. Drupes ovoid, 12 by 7 mm, with 

appressed hairs, short stipitate. 

Distr. Malesia: Papua New Guinea (West Sepik 

Prov.). 

Ecol. Primary lower montane valley forest, at - 

500 m. 

Note. The small leaves with appressed hairs on 

the veins of the underside of the leaf, and the fascicu- 

late inflorescences are distinctive. The flowers are de- 

scribed as pink. 

15. S. australiana 

2. Steganthera fasciculata PHILIPsON, Blumea 29 

(1984) 487, f. 3. — Fig. 19. 

Small tree, to 12 m; young branches pubescent. 

Leaves oblanceolate to narrowly elliptic, 13—20(—30) 

by 3.4—7(—9) cm, base rounded to broadly cuneate, 

apex narrowed to a short obtuse, or long acute apicu- 

lum, margin entire or dentate especially in the upper 

half (leaves of juvenile plants or of suckers more 

prominently dentate), pubescence may persist on ma- 

ture leaves or may be lost except along the veins; peti- 

ole to 10 mm, pubescent. /nflorescences axillary or 

supra-axillary; male of sessile or shortly pedunculate 

fascicles with 10—20 flowers, often appearing as ses- 

sile umbels, but sometimes seen to consist of dense 

fascicles of pleiochasia, the principal branches 

10—30 mm, tenuous, hairy; female solitary or in 

pairs, axillary or supra-axillary, pedicel 20—30 mm 

with subulate bracts at the base and sometimes about 

the middle, pubescent. — Male receptacle globose, 

outside pubescent, c. 4—5 mm g; tepals 4, minute; 

stamens 4, c. 1.5 mm long, filament short, hairy, the 

anthers 1.5 mm broad. — Female receptacle bowl- 

shaped, c. 12 mm g at anthesis; tepals 4, carpels nu- 

merous, Ovary hairy, style awl-shaped glabrous. 

Drupes not seen. The mature torus with many protu- 

berant pubescent carpophores c. 4—7 mm long. 

Distr. Malesia: Papua New Guinea (Morobe, 

(1) Rarely (in the Solomon Is.) small leaves occur on stunted individuals. 
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Northern & Milne Bay Prov.), also in Goodenough I. 

Ecol. Primary lower mountain rain-forest, 

365—1200 m. 

Vern. Mamkananeh, Daga lang. 

Note. The young flowers are described greenish 

cream and the mature torus red. 

3. Steganthera cyclopensis PHiLipsoN, Blumea 29 

(1984) 489. 

Shrub to 3 m; young branches with strigose ap- 

pressed hairs. Leaves oblanceolate to narrowly ellip- 

tic, up to 17 by 4.2 cm, base truncate or rounded, 

apex shortly apiculate, margin dentate, when dry 

grey above, brown below, principal veins prominent, 

pubescence persisting on the lower midrib and main 

veins; petiole to 5 mm, hairy. ?Dioecious. /nflores- 

cences axillary or above the axils, sessile fascicles of 

c. 12 flowers, pedicels slender, densely strigose, c. 15 

mm. — Male receptacle discoid or bowl-shaped, the 

stamens in a small central cavity, c. 8 mm g, pubes- 

cent on the outer surface of the disc; tepals 4; sta- 

mens 4, c. | mm broad, with a very short broad fila- 

ment, connective expanded as two wings bordering 

the small narrow anthers. — Female flowers not 

seen, but fewer per inflorescence. Fruiting receptacle 

slightly enlarged, not succulent, on stout pedicel c. 15 

mm, upper surface with long hairs between the bases 

of the apparently sessile achenes. Drupes c. 13 by 9 

mm with a few persistent appressed hairs. 

Distr. Malesia; Northern District of West Irian. 

Ecol. Inprimary Nothofagus lower montane for- 

est, 1200—1340 m. 

Note. Similar to S. dentata in many respects, but 

with smaller usually lanceolate leaves. The flowers 

are described as carmine and pale orange. 

4. Steganthera dentata (VALETON) KANEH. & HATUS. 

Bot. Mag. Tokyo 56 (1942) 257; PHitipson, Blumea 

29 (1984) 489. — Anthobembix dentatus VALETON, 

Bull. Dép. Agric. Ind. Néerl. 10 (1907) 13. 

Shrub to 4 m, with spreading branches; young 

branches fulvous pubescent, older branches with 

swollen nodes. Leaves c. 5mm petioled or leaves sub- 

sessile, pubescent, oblanceolate or elliptic, 16—30 by 

7—11 cm, chartaceous, base + auriculate or trun- 

cate, apex apiculate, margin with well-spaced, small 

dentations especially on the distal half; young leaves 

with pubescence which may persist on the mature 

leaves or may be lost except along the veins and 

around the base. Probably dioecious. Inflorescences 

usually inserted well above the nodes (occasionally at 

the nodes); male sessile or pedunculate fascicles of 

10—25 pedicellate flowers, peduncle (if present) up to 

15 mm; pedicels 10—20 mm, slender, pubescent; fe- 

male fascicles few-flowered. — Male receptacle 

bowl-shaped or discoid, outside hirsute, c. 6-10 mm 

@; tepals 4, minute; stamens 4, 1.5 mm long, filament 

short, hairy, connective broader than the anthers 

(before dehiscence). — Female receptacle similar to 

male, carpels numerous, hairy, style awl-shaped, gla- 

brous. Fruit unknown. 

Distr. Malesia: West New Guinea (Northern & 

Southern Distr.). 

Ecol. Primary and secondary forest, at low alti- 

tudes (to 160 m). 

Note. The short-petioled or subsessile leaves and 

fasciculate male inflorescences are distinctive. The 

flowers are described as red, orange or yellow. The 

anthers are considerably narrower than the connec- 

tive except in one collection where the more widely 

gaping anthers may be at a stage after anthesis with 

the lateral lobes of the connective no longer turgid. 

It has not been possible to determine whether male 

and female flowers occur on the same or on separate 

plants. 

5. Steganthera royenii PHILIPSON, Blumea 29 (1984) 

489. 

Shrub c. 4 m; young branches pubescent; nodes 

becoming dilated and developing pores. Leaves 

oblong-elliptic, up to 29 by 11 cm, chartaceous, base 

cuneate, apex acuminate, margin entire or with min- 

ute remote dentations, principal veins channelled 

above, prominent below, arched ascending, becom- 

ing glabrous or with a minute puberulence persisting 

mainly on the veins; petiole 5—10 mm. ?7Monoecious. 

Inflorescences supra-axillary or axillary, broadly 

paniculate, 4—5 cm long, single or grouped, puberu- 

lent, rachis and principal branches somewhat thick, 

ending in irregularly clustered slender pedicels. — 

Male receptacle globose, 2—2.5 mm, sparsely puber- 

ulent on the outside; tepals 4, minute, rounded; sta- 

mens 4, | mm long, filament broad, pubescent. — 

Female flowers not seen. Fruiting receptacle 2—3 mm 

@, leathery. Drupes c. 12—20, ovoid, c. 12 by 10 mm, 

verruculose, stipitate; stipes 2—3 mm long, 2.5mma@. 

Distr. Malesia: West New Guinea (a restricted 

area which includes portions of the Vogelkop, 

Northern & Southern Distr.). 

Ecol. Low-lying primary forest, sometimes peri- 

odically flooded, from sea-level to 1200 m. 

Vern. Sirochomenwhah, Manikiong dialect. 

Note. Similar to S. hospitans in the appearance 

of its vegetative parts, but the arrangement of the ul- 

timate branches of the inflorescence is distinctive. 

The male flowers lack any disk-like extension of the 

receptacle but female receptacles have not been seen. 

This species is described as possibly monoecious be- 

cause one collection bears male inflorescences and 

also old fruits. However, as these are not on the same 

branches, the monoecious condition is not certain. 

All the inflorescences seen consist solely of male 

flowers, which suggests the possibility of the sexes 

being on separate plants. The flowers are described 
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as yellow, the ripe fruit black. The swollen nodes are 

inhabited by ants. 

6. Steganthera moszkowskii (PERKINS) KANEH. & 

Hatus. Bot. Mag. Tokyo 56 (1942) 255; PHILIPSON, 

Blumea 29 (1984) 490. — Anthobembix moszkowskii 

PERKINS, Pfl. R. Heft 49 (1911) 26. 

Shrub or small tree; branches becoming glabrous; 

nodes swollen. Leaves elliptic-ovate to 35 by 12 cm, 

chartaceous, base broadly cuneate, apex apiculate, 

margin entire or remotely dentate, glabrous above, 

minute pubescence persisting below, especially on 

the veins, the midrib and principal veins prominent 

below; petiole S—8 mm long, minutely pubescent. 

?Dioecious. Jnflorescences at or well above the 

nodes, diffuse paniculate, to 10 cm long; rachis and 

branches minutely pubescent. — Male receptacle tur- 

binate, pubescent, 3 mm high, apex forming a 

4-lobed disk; tepals 4, minute; stamens 4, filament 

broad, hairy, the united anthers small. — Female 

flower and fruit not seen. 

Distr. Malesia: West New Guinea (Northern 

Distr.). 

Ecol. Understorey in rain-forest at low altitude. 

Note. The male receptacle, with 4 rounded lobes 

radiating from the apex, is distinctive. The swollen 

nodes are apparently inhabited by ants which gain 

entrance through pores. 

7. Steganthera salomonensis (HEMSL.) PHILIPSON, 

Blumea 29 (1984) 490, f. 2. — Hedycarya salomo- 

nensis HEMSL. Kew Bull. (1895) 137. — S. suberoso- 

alata KosTERM. Gard. Bull. Sing. 22 (1968) 445. — 

Fig. 20. 

Shrub or tree, 2—20 m; young branches with a 

crisp, brownish tomentum or a fine, appressed pu- 

bescence which may be quickly lost. Leaves ovate or 

elliptic to narrowly elliptic, rarely suborbicular (Fer- 

gusson I.), usually rather large (up to 32 by 11.5 cm), 

occasionally smaller to much smaller (5 by 2 cm on 

stunted trees, crater rim New Georgia Group), base 

cuneate to rounded, apex slightly apiculate; margin 

entire or rarely a few obscure dentations (even large 

serrations on saplings, and on flowering branches in 

Sudest I.), with either a tomentum of crisp brownish 

hairs which may persist on the undersurface of the 

leaves especially on the midrib and principal veins, or 

with a fine pubescence which is soon lost, the mature 

leaves then becoming glabrous; petiole stout, usually 

c. 5—18 mm, but occasionally shorter, pubescent or 

becoming glabrous. Monoecious. /nflorescences on 

leafy shoots or cauliflorous, variable in size and com- 

plexity, frequently with several main branches aris- 

ing from a short peduncle, and with the lateral 

branches clustered at the nodes, the principal 

branches often flattened; all parts pubescent when 

young but the branches may become more or less gla- 

brous; the panicles may contain only male flowers 

when the female flowers are in smaller inflorescences 

(even solitary) or the female flowers may occur in 

panicles of mainly male flowers (apparently usually 

on terminal branches). — Male flowers ovoid or sub- 

globose, c. 3 mm @, outside pubescent; tepals 4, 

rounded; stamen number very variable, usually in 

two whorls, the outer of larger stamens (3—)4(—5), 

2—2.5 mm long, filament hairy, the inner of smaller 

stamens 1—4 or absent (male receptacles 4 mm @ with 

broad stamens occur in Rennell Is.). — Female flow- 

ers subglobose or bowl-shaped, pubescent outside, 

pilose within, c. 3—6 mm @ at anthesis but swelling to 

c. 7-10 mm before the calyptra is shed; ostiole very 

small with 4 minute tepals; carpels numerous, c. 2 

mm long, ovary hairy. Peduncle and receptacle 

usually becoming enlarged and woody in fruit with 

numerous drupes borne on long woody stipes, but 

frequently only few (even only 1) fruits ripen, when 

the receptacle and peduncle are little enlarged; recep- 

tacle up to 3 cm Q; stipes up to 14 mm. Drupes ovoid, 

12—18 by 10—15 mm, verruculose. 

Distr. Throughout the Solomon Is. (incl. Bou- 

gainville) to San Cristobal and Rennell I., in Malesia: 

Papua New Guinea (Central Prov.; east of Cape 

Rodney; Milne Bay Prov.). 

Ecol. Primary and secondary lowland rain- 

forest; in scrub on coral debris and in stunted forest 

on ridges, from sea-level to 750 m. 

Note. Considerable variation occurs, one ex- 

treme being a handsome tree with large leaves, + 

brown-pubescent below, diffuse panicles on leafy 

twigs and also on the older stems, and with clusters 

of many stipitate achenes (= S. suberosa-alata). On 

the other hand many specimens, including the type, 

have smaller, greener leaves which become more or 

less glabrous, and have fruits with few or even a 

single stipitate achene. The latter form is characteris- 

tic of higher altitudes. Specimens from a dry crater 

rim in the New Georgia Group are so stunted that 

their inclusion in this species is open to doubt, 

though intermediate forms occur. A number of local 

forms are found on the islands off the eastern end of 

New Guinea (Fergusson I. to Misima I.). The most 

distinctive of these, with coarsely serrate leaves, oc- 

curs on Sudest I. This may represent a distinct spe- 

cies, but serrate leaf-margins occur elsewhere, espe- 

cially on saplings or suckers, and the flowers and in- 

florescences are quite typical of S. salomonensis. 

8. Steganthera hospitans (BECC.) KANEH. & HATUus. 

Bot. Mag. Tokyo 56 (1942) 255, f. 5; PHILIPSON, Blu- 

mea 29 (1984) 491. — Kibara hospitans BEcc. Male- 

sia 1 (1877) 189. — Anthobembix hospitans (BECC.) 

PERKINS, Bot. Jahrb. 25 (1898) 567, t. 6B; K. Sco. & 

Laut. Fl. Deut. Schutzgeb. Stidsee (1900) 330; PER- 

KINS & GILG, Pfl. R. Heft 4 (1901) 55, f. 12; PERKINS, 
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Fig. 20. Steganthera salomonensis (HEMSL.) PHILIPSON. a. Cauliflorous panicle, with several principal ped- 

uncles, central rachis ending with two female flowers, b—c. two male inflorescences, d. purely female inflores- 

cence. All «1/2 (a BSIP 10575, b NGF 28733, c—d SCHODDE 5388). 

Pfl. R. Heft 49 (1911) 25, f. 10; Bot. Jahrb. 52 (1915) the nodes soon becoming dilated, and pores develop- 

205, f. 4. — S. insignis PERKINS, Pfl. R. Heft 49 ing. Leaves oblong-elliptic, or broadly elliptic to ob- 

(1911) 24, f. 9. — Fig. 21. ovate, coriaceous, 20—41 by 7—18 cm; base cuneate 

Shrub or small tree to 8 m; young branches more _ or rounded, apex apiculate to long acuminate, mar- 

or less glabrous, or pruinose or minutely puberulous; _—_gin entire or occasionally with well-spaced small den- 
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Fig. 21. Steganthera hospitans (BECC.) KANEH. & Hatus. Panicle of female flowers. Note ants on blade and 

thickened petiole; one flower attacked by mould (after PHmLIPSON & KATIK 3737). 

tations, glabrous or minutely pubescent on the mid- 

ribs and principal veins, veins impressed above, 

prominent below. Foliage of juvenile plants lanceo- 

late, c. 27 by 4 cm, base narrowly cuneate, apex at- 

tenuate, irregularly dentate; petiole to 1 cm. Monoe- 

cious. Inflorescence axillary or above the nodes, 

arising successively at the same position, becoming 

cauliflorous, polychasia or paniculate cymes, 

minutely pubescent, up to 9 cm long, rachis rather 

stout, often flattened, with small caducous bracts; 

pedicels slender, 10-15 mm long. — Male recep- 

tacles variable in shape, usually turbinate with an ex- 

panded flat rim, or this more or less obsolete, 2.5—5 

(or more) mm g; tepals 4, minute, obtuse; stamens 4, 

1—1.5 mm high, filament broad, puberulous. — Fe- 

male receptacle turbinate with a broadly expanded 

flat rim, to c. 12 mm g; tepals 4, minute, carpels nu- 

merous, ovary pilose, style awl-shaped, glabrous 

above. Fruit with large succulent receptacle (c. 3—4 

cm @) bearing many drupes on short thick stipes. 

Drupes ovoid to globose, c. 12 by 10 mm, verrucu- 

lose. 

Distr. Solomon Is. and Malesia: throughout 

New Guinea (from Vogelkop to the east). 

Ecol. Primary rain-forest and second growth 

from low altitudes up to 1200 m. 

Vern. Eppareppar, Adelbert Range, Utu lang., 

soreng, ibid., Rawa lang., oloni, wolonyik, Ambun- 

ti, Waskuk lang., wasa, Kutubu lang. 

Note. The female receptacles are striking, being 

broadly expanded into button-like disks of a soft 

butter-yellow colour. The male receptacles are green- 

er and smaller, with a variable extension of the rim: 

in some species the male receptacles have a broadly 

expanded rim, but in others the rim may be obsolete, 

as in the specimens identified as S. insignis by PER- 

KINS (originally placed by her in Anthobembix hospi- 

tans). It is possible that these are hybrids with S. hir- 

suta. Sterile juvenile plants with lanceolate leaves are 

frequent, and this type of leaf may be found on the 

lower parts of more adult shrubs, which have begun 

to produce flowers. The hollow stems and swollen 

nodes are inhabited by scale insects (Adeyvrodidae) 

and by many small black ants. The receptacle be- 

comes succulent and bright orange in fruit, and the 

ripe drupes are purple-black. 

9. Steganthera myrtifolia (A.C. SMITH) PHILIPsON, 

Blumea 29 (1984) 491. — Anthobembix myrtifolia 

A.C. SmirH, J. Arn. Arb. 22 (1941) 238. 

Small tree to 4 m; young branches with appressed 

strigose hairs. Leaves chartaceous, narrowly elliptic 

to elliptic, 3—6 by 1—3 cm, base attenuated, apex 

acute or shortly cuspidate, margin entire, glabrous, 

midrib well-defined below and with numerous fine 

lateral veins and reticulations; petiole 4—6 mm, gla- 

brescent. ? Dioecious. — Male inflorescences axil- 

lary, 10-30 mm long, 2- or often 1-flowered, with 
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Fig. 22. Steganthera hirsuta (WARB.) PERKINS. Branch with axillary pleiochasia; the large flowers are female, 

the smaller male; terminal bud not yet developed (after PHmLIPSON & KarRo 3657). 
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dense appressed hairs, slender; receptacle somewhat 

disk-shaped, 2 mm high, 5 mm g; tepals 4, minute; 

stamens 4, the longer c. 1 mm longer, filaments 

densely strigose. — Female inflorescences similar to 

male but apparently always 1-flowered; receptacle 

turbinate, slightly expanded at the circumference, c. 

2—2.5 mm high, c. 3 mm g, densely strigose within, 

tepals obsolete; carpels c. 6, 1.3—1.5 mm long, ovary 

densely strigose, style subulate, glabrous. Fruit with 

a stout pedicel c. 18 mm; receptacle leathery, only 

slightly enlarged. Drupes subsessile, ovoid, c. 13 by 

9 mm, verruculose. 

Distr. Malesia: West New Guinea (Idenburg R.). 

Ecol. Mossy forest, 2150 m. 

Note. Known only from the original two speci- 

mens collected by Brass. The small, chartaceous, en- 

tire leaves are unmistakable among species with a 

disk-like male receptacle. 

10. Steganthera parvifolia (PERKINS) KANEH. & Ha- 

Tus. Bot. Mag. Tokyo 56 (1942) 257; Pumirson, Blu- 

mea 29 (1984) 491. — Anthobembix parvifolia PER- 

KINS, Bot. Jahrb. 52 (1915) 205. — Anthobembix 

brassii A.C. SmitH, J. Arn. Arb. 32 (1941) 239. — S. 

brassii (A.C. SMITH) KANEH. & Hatus. Bot. Mag. 

Tokyo 56 (1942) 261, f. 9. 

Shrub, sometimes scandent, young branches pu- 

bescent. Leaves oblong-elliptic to narrowly elliptic, 

to 14 by 6.5 cm, chartaceous, base rounded or broad- 

ly cuneate, apex shortly cuspidate to acuminate, 

margin entire or with obscure or more prominent re- 

mote teeth in the upper part, becoming glabrous or 

with slight pubescence persisting below, the veins 

and minor reticulations prominent below; petiole 

8—22 mm, pubescent or becoming glabrous. Monoe- 

cious. [Inflorescences axillary or at the ends of leafy 

shoots, of few-flowered cymes or larger paniculate 

cymes, to 5 cm long, the rachis, branches and pedi- 

cels pubescent; female flowers appear to be confined 

to the ends of the lower branches. — Male recep- 

tacles obconic with a flat glabrous and black apex (in 

dried material) to 8 mm 9g, sides of the receptacle his- 

pid; 4 minute tepals forming a raised ostiole; stamens 

4, sessile; anthers c. 1 mm wide, connective hairy. — 

Female receptacle similar but larger (c. 10 mm g at 

anthesis), inside with long hispid hairs between the 

numerous (10—20) carpels; carpels c. 2 mm long, 

ovary pilose, style awl-shaped, glabrous. Receptacle 

not greatly enlarged in fruit, leathery. Mature drupes 

subsessile or stipitate, ovoid, to 12 by 10 mm, apex 

mucronate, glabrous, rugose. 

Distr. Malesia: West New Guinea (Vogelkop, 

Northern & Southern Distr.), Papua New Guinea 

(West Sepik Prov.). 

Ecol. Understorey of primary lower montane 

rain-forest, 1900—2800 m. 

Vern. Bobinok, Telefomin Distr., Bulindup. 
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Note. The glabrous disk-like upper surface of 

both male and female receptacles contrasts with the 

pilose outer surface, especially in dried material in 

which it takes on a black coloration. The material 

from the West Sepik Prov. has narrower leaves than 

the type, but otherwise conforms. The flowers are 

described as yellow. 

11. Steganthera oligantha (PERKINS) KANEH. & Ha- 

Tus. Bot. Mag. Tokyo 56 (1942) 257; PHtipson, Blu- 

mea 29 (1984) 493. — Anthobembix oligantha PEr- 

Kins, Bot. Jahrb. 25 (1895) 568. 

Small to large tree, young branches slender, finely 

puberulous. Leaves papyraceous, elliptic-oblong to 

obovate, 6—11 by 2.5—5 cm, base cuneate, apex acu- 

minate, margin entire, midrib and principal veins 

evident, reticulations rather obscure, when young 

covered in appressed minute hairs which persist on 

the midrib and sometimes on the principal veins; pet- 

iole S—10 mm. ? Monoecious. /nflorescences axillary 

or terminal, few flowered pleiochasia, rachis, 

branches and bracts pubescent, rachis slender, with 

a long peduncle before the first branches, at flower- 

ing 4—6 cm long. — Male receptacle turbinate with 

an expanded rim, 3 m high, 5—6 mm g, the upper sur- 

face glabrous, the sides puberulous; tepals minute. 

— Female receptacle similar to male, carpels numer- 

ous, ovary densely pilose, style awl-shaped, gla- 

brous. Fruiting receptacle leathery, c. 10 mm a. 

Drupes ovoid, 15 by 10 mm, verruculose, c. 4—5 mm 

stipitate. 

Distr. Malesia: Papua New Guinea (Central 

Prov., Moresby Distr., Sogeri region). 

Ecol. Forest, 900—1600 m. 

Note. A large tree with slender twigs, known with 

certainty only from the three collections made by 

Forses in 1855—56 and one recent collection from 

Efogi. Other collections from the same region closely 

match the foliage and fruit, but the male receptacles 

are globose. These may be hybrids with S. hirsuta. 

The female flowers are described as bright yellow 

and the fruit as black on orange stipes. 

12. Steganthera hirsuta (WARB.) PERKINS, Bot. 

Jahrb. 25 (1898) 567; K. Scu. & Laut. FI. Deut. 

Schutzgeb. Siidsee (1900) 329; PERKins & Gia, Pfl. 

R. Heft 4 (1901) 54; PerKins, Bot. Jahrb. 52 (1915) 

202; Puttipson, Blumea 29 (1984) 493, f. 4. — Kibara 

(?) hirsuta Wars. Bot. Jahrb. 13 (1891) 316. — S. 

warburgii PERKINS, Bot. Jahrb. 25 (1898) 564. — S. 

schumanniana Perkins, /.c. 565. — S. thyrsiflora 

PERKINS, /.c. 565, t. 6A; PERKINS & Gmc, Pfl. R. 

Heft 4 (1901) 53, f. 11; Perkins, ibid. Heft 49 (1911) 

22, f. 8G. — S. oblongiflora Perkins, Bot. Jahrb. 25 

(1898) 566; PeRKINs & Gr, Pfl. R. Heft 4 (1901) 54 

(‘oblongifolia’); PErKtns, ibid. Heft 49 (1911) 22, f. 

8A—E. — S. fengeriana PERKINS, Bot. Jahrb. 25 
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(1898) 566; Pfl. R. Heft 49 (1911) 22, f. 8F. — S. cris- 

pula Perkins, Pfl. R. Heft 49 (1911) 21. — S. torri- 

cellensis PERKINS, /.c. 21. — S. forbesii PERKINS, I.c. 

23. — S. buergersiana PERKINS, Bot. Jahrb. 52 

(1915) 199, f. 2. — S. riparia KANEH. & HatTus. Bot. 

Mag. Tokyo 56 (1942) 259, f. 8. — Fig. 22. 

Tree up to 20 m, occasionally a straggling shrub or 

liane; young branches with a dense tomentum or a 

fine pubescence which may persist on the leafy 

branches or these may quickly become glabrous. 

Leaves broadly ovate or elliptic to narrowly elliptic, 

rarely lanceolate or more or less orbicular, usually of 

moderate size (10—13 cm long) but frequently up to 

32 by 13 cm and occasionally much smaller (7.5 by 2 

cm); base rounded or cuneate, apex apiculate, mar- 

gin entire or occasionally with a few obscure denta- 

tions or rarely serrate, either quickly losing all or 

most of their original pubescence, or the tomentum 

may persist on both sides of the blade, but more espe- 

cially below, sometimes as a thick woolly coating 

over the entire undersurface; principal veins conspic- 

uous below, arching strongly or more gradually to- 

wards the apex; petiole 3—14 mm, pubescent or gla- 

brous. Monoecious. /nflorescences axillary, supra- 

axillary or terminal, usually pleiochasia with the low- 

er lateral branches again branched or reduced to 

simple dichasia, densely pubescent throughout or 

glabrous. — Male flowers ovoid or globose, usually 

pubescent on the outside, 2.5—4 mm g; tepals 4, 

rounded, the wall thick, leathery, enclosing a cavity 

either confined to the upper half of the receptacle or 

extending to near the base; stamens 4, 1—1.5 mm 

long, filaments pilose. — Female flowers globose or 

somewhat depressed, 3.5—4.5 mm g, usually pubes- 

cent outside, pilose within, sometimes longitudinally 

furrowed when dry; ostiole small, surrounded by 4 

minute or obsolescent tepals; the cavity large; carpels 

numerous, 1.5—2 mm long, ovary slender, pilose, 

stigma subulate. Fruiting receptacle enlarged to c. 2 

cm @. Drupes stipitate or more or less sessile; stipes 

woody, to 10 mm long; achenes ovoid to c. 13 by 10 

mm, verruculose. 

Distr. Australia (Queensland, Iron Range); in 

Malesia: SW. Celebes (Mt Bonthain), Moluccas (Bu- 

ru, Ceram, Ambon, Halmahera, Ternate, Aru Is.), 

New Guinea (throughout the island from Vogelkop 

Peninsula to Milne Bay Prov.: Mt Suckling), also on 

Manus I., New Britain and New Ireland. 

Ecol. An understorey tree in rain-forest, mostly 

at low altitudes, but also in montane forest up to 

2450 m. It is recorded from seasonally inundated 

swamps and from ridge forest. Usually a moderate 

sized tree with a spreading crown, it may also be a 

straggling shrub and occasionally is described as a 

liane. 

Uses. The wood is used for clubs (Isago village, 

Balimo district, Western Prov.). Pipe tobacco rolled 

in the leaves (Butemu village, Saidor Distr., Madang 

Prov.). 

Vern. Gwa, Wagu, imaitru, Jal, kamakama, ka- 

mokam, Enga, kubal, sap, Madang, kuraili, Koro- 

pa, kwaffel, Bembi, mankanane, Mt Suckling, met- 

jem, mey, Waskuk, namelawe, Kainantu, napiwa, 

Talasea, New Britain, ongupinpae, S. New Britain, 

sakoboe, Moeswaar I., sore, Naho, tangitang, Tom- 

ba, fonona, Kutubu, tsohren, Rawa, tugwambi, Wa- 

gu, funngacook, Wein, vingi-vingi, Bayer R., 

waluwali-i, Gogodala. 

Notes. The number of different forms included 

within this species cannot be considered satisfactory, 

yet they appear to be connected by intermediates so 

that any segregation of these forms as species would 

seem, at this stage, to be even less satisfactory. This 

aggregate has a geographical range extending from 

Celebes almost to the eastern limit of New Guinea, 

and reaches from sea-level to 2450 m. It is frequent 

throughout its range, and the number of separate 

collections of it approaches that of all the other spe- 

cies combined. Several specific names have been ap- 

plied to different forms within the complex and some 

of these certainly appear distinctive until interme- 

diate forms are compared. Variability effects most 

features of the plant: leaf shape and leaf size and the 

pattern of the principal veins; the presence or ab- 

sence of marginal teeth and their prominence; the de- 

gree of development and persistence of the indumen- 

tum; the degree of branching of the inflorescence; 

the size and shape of the male and female receptacles; 

the ratio between the cavity and wall thickness in the 

male flower; and the presence and length of the stipes 

bearing the achenes. Some combinations of charac- 

ter states may occur frequently in one region, encour- 

aging the belief that local segregate species may even- 

tually become recognizable. An example is the form 

named S. oblongiflora (with elliptical male recep- 

tacles with small cavities and narrowly elliptical + 

glabrous leaves with few, sharply ascending veins) 

that occurs in the upland parts of the Northern and 

Central Provinces and adjacent parts of the Man- 

yamya District of Morobe Province. Similar to it and 

occurring sympatrically is the form named S. thyrsi- 

flora which is most frequent in the neighbouring 

Wau, Mumeng and Lae Districts of Morobe Prov- 

ince. This form has broader glabrous leaves with 

more spreading principal veins, and with globose re- 

ceptacles with proportionally larger cavities. How- 

ever, the character states intergrade and occur in dif- 

ferent combinations, so that specific distinctions 

cannot be maintained. A practical difficulty with 

herbarium material is that specimens rarely display 

all the significant characters, so that a definitive 

treatment of this complex must finally rely on exten- 

sive fieldwork. Another distinctive form with densely 

hairy leaves (and often with + sessile achenes) has 
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eA, 
Fig. 23. Steganthera ilicifolia A.C. SmitH. a. Habit, x2/3, b. male flowers, one in LS, c. anther from this 

flower, all x7 (@ PHiLIPSON & KARINGA 3720, bD—c CARR 15203). 

been collected most frequently east of Wau, but is 

also found from the Owen Stanley Range to the 

Western Highlands Province. 

The young foliage is pinkish; the flowers are cream 

coloured; and the black drupes are borne on red, yel- 

low or orange receptacles. 

13. Steganthera ilicifolia A.C. SmitH, J. Arn. Arb. 

22 (1941) 235; PHiipson, Blumea 29 (1984) 495. — 

Fig. 23. 

Shrub or small tree to 12 m; young branches with 

strigose or silky appressed hairs. Leaves chartaceous, 

elliptic, lanceolate to broadly elliptic, 5.5—21 by 

2-—8.5 cm, base obtuse rounded or truncate, apex 

with a long or short acute apiculum, margin with 

prominent, remote denticulations, or with few min- 

ute teeth or entire, at first often covered with silky 

appressed hairs, becoming glabrous or retaining 

some indumentum, especially on the midrib below, 

nerves and reticulations prominent on the lower sur- 

face; petiole 5—15 mm, strigose or becoming gla- 

brous. Monoecious. /nflorescences axillary, supra- 

axillary or terminal, 4—6.5 mm long, either solitary 

few-flowered pleiochasia, or groups of a few pleio- 

chasia, rachis and branches with strigose hairs, min- 

ute linear bracts below or on the branches (and also 

sometimes on the receptacles), rachis slender with a 

long peduncle before the first branching, branches 

opposite or subopposite, singly or in clusters and 

themselves branching. — Male receptacle spherical c. 
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2—3 mm 9g, slightly strigose outside; tepals 4, round- 

ed; stamens 4, c. 1.25—2 mm long, with short, gla- 

brous or minutely pubescent filaments. — Female re- 

ceptacie larger and slightly flatter than the male, c. 

4—5 mm @at anthesis, ostiole minute; tepals 4, min- 

ute or obsolete, inner surface pilose; carpels c. 10— 

20, 1.5—2.5 mm long, ovary pilose, style awl-shaped, 

glabrous. Fruiting receptacle only slightly enlarged, 

with hairs between the subsessile or more usually 

stipitate drupes (stipe occasionally to 5 mm long). 

Drupes ovoid, c. 12 by 9 mm when dry, verruculose 

and slightly pilose. 

Distr. Malesia: New Guinea, from Milne Bay 

Prov. (incl. Fergusson I. at 900 m) westwards as far 

as the Star and Carstensz Mts in West New Guinea; 

also in the mountains north of the Huon Gulf in Mo- 

robe and Madang Prov. 

Ecol. A straggling understorey shrub or small 

tree in lower mountain forest (often with Nothofagus 

and Castanopsis) or in thickets at the forest margin. 

Frequent along the central mountains usually above 

1200 m to as high as 3250 m (but rather lower in Cen- 

tral Prov.). 

Uses. Provides stakes for general purposes, e.g. 

for house-building, for digging sticks and firewood. 

Vern. ‘ Agubporombigl, Hagen, genzphora, 

iganaphore, Tairoa lang., kamagam, kamokam, ka- 

mokum, Enga lang., kamokamp, Mendi lang., ka- 

makama, \alibu, kombugump, toin bekl, Togoba, 

munne yambo, Maring, pundpunda, Melpa lang., 

Mt Hagen, soreng, Nako lang., yuri, Minj. 

Note. Acommon and widespread species, usual - 

ly a straggling shrub, but sometimes attaining tree 

stature. In its usual form the harsh dentate leaves 

vary in size and shape, but the prominent venation 

below is characteristic as are the delicate, few- 

flowered inflorescences with small, globose male 

flowers. Female flowers are less frequent and are 

either terminal or end the distal branches. In less typ- 

ical forms the dentations become fewer and less 

prominent, culminating in forms with quite entire, 

often lanceolate leaves. A few of the specimens with 

entire leaf margin cannot be distinguished from 

forms of S. hirsuta with certainty. The young foliage 

is described as red or pink, the flowers cream, and 

the ripe receptacle orange bearing purple-black 

drupes. The flowers are frequently deformed by in- 

sect galls. 

14. Steganthera chimbuensis PHit1pson, Blumea 29 

(1984) 495. 

Shrub or tree to 20 m; new growth glabrous or 

sometimes very finely pubescent. Leaves glabrous, 

chartaceous, elliptic, 5-10 by 2.2—4.2 cm, base 

broadly cuneate, apex apiculate, margin entire (rare- 

ly some leaves on a plant may have one or a few den- 

tations), midrib and principal veins usually im- 

pressed above (blade more or less rugose) and elevat- 

ed below; petiole 4—10 mm. Monoecious. /nflores- 

cences axillary or supra-axillary, dichasia or with one 

terminal flower, c. 2—3 cm long, with small linear 

bracts subtending the branches or inserted on them. 

— Male receptacles globose, 2—3 mm @; tepals 4, 

rounded, ostiole tending to open widely; stamens 4, 

c. 1.75 mm long, filament hairy. — Female re- 

ceptacle similar to male, slightly larger and often 

solitary, tepals and ostiole + obsolete; carpels c. 

12—20, 2 mm long, ovary pilose, stigma glabrous, 

awl-shaped. Fruiting receptacle slightly enlarged, 

leathery. Drupes ovoid, c. 11 by 8 mm, verruculose, 

shortly stipitate. 

Distr. Malesia: Papua New Guinea (Chimbu & 

Eastern Highlands Prov.). 

Ecol. Primary and secondary lower montane for- 

est, 2400—2850 m. 

Vern. Abangle, Chimbu, Masul, ‘vananottoi, 

Mairi, Watabung, pemble, Wahgi, Minj, pogambeg, 

Hagen, Togoba. 

Note. Similar to the more widely spread S. ilici- 

folia, but the leaves are entire (a dentation very rarely 

occurs on a leaf of a plant with otherwise entire 

leaves) and the undersurface dries a warm cinnamon 

brown in contrast to the buff colour of S. ilicifolia. 

The flowers are described as pale yellow, the drupes 

purple-black on an orange receptacle. 

15. Steganthera australiana C.T. WuiTe, Proc. R. 

Soc. Queensl. 55 (1944) 78; PHitipson, Blumea 29 

(1984) 496. 

Small tree to 10 m; young branches finely pubes- 

cent. Leaves chartaceous, lanceolate or narrowly to 

broadly elliptic, c. 5—10 by 1.5—5 cm, base atten- 

uate, apex long-acuminate, margin entire or re- 

motely and finely dentate, becoming glabrous or pu- 

bescence persisting on midrib and main veins below 

or occasionally also on the lower surface; petiole 

5-10 mm, glabrous or pubescence persistent. 

Monoecious. Jnflorescences axillary or supra- 

axillary, dichasia or few-flowered pleiochasia, ra- 

chis, branches, bracts and receptacles pubescent, the 

rachis slender with a long peduncle below the first 

branches, branches opposite or subopposite, singly 

or in clusters. — Male receptacles globose, narrowed 

into the pedicel, 2—2.5 mm g; tepals 4, rounded, 

minute; stamens 4, 1.5 mm long, filament pilose. — 

Female receptacles similar but larger, c. 4 mm @ at 

anthesis, at and near the ends of inflorescences (when 

present); tepals 4, minute, inner surface long-pilose, 

carpels numerous, c. 2.2 mm long, ovary pilose, style 

awl-shaped, glabrous. Fruiting receptacle slightly en- 

larged, leathery. Drupes ovoid, 11—14 by 9-11 mm, 

verrucose, sessile or shortly stipitate. 

Distr. Queensland; in Malesia: Papua New 



1986 | MONIMIACEAE (Philipson) 319 

Guinea (Morobe Prov.: Wau Distr.; Central Prov.: 

Goilala & Moresby Distr.). 

Ecol. Lower montane forest (Castanopsis and 

Nothofagus dominated) and second growth, 

1000—2300 m. 

Note. A plant of restricted distribution in New 

Guinea, characterized by the small, usually more or 

less lanceolate and apiculate leaves and delicate in- 

florescences, is identified with the species described 

from Queensland. The few New Guinea specimens 

show more variation in size, shape, dentation, and 

indumentum of their leaves than may occur in Aus- 

tralia. A specimen from near Wau has more richly 

branched inflorescences, the side-branches being 

clustered, whereas in the other specimens they occur 

in opposite pairs. CARR collected this species on five 

occasions, but it has been collected only twice subse- 

quently. A small tree with greenish or cream flowers. 

16. Steganthera insculpta PERKINS, Bot. Jahrb. 52 

(1915) 202; PHitipson, Blumea 29 (1984) 496. 

Shrub to 1.5 m high; young branches densely 

brown pilose. Leaves chartaceous, elliptic oblong or 

ovate, 12—21 by 5—10 cm, base rounded, apex apicu- 

late, margin with regular, wide-spaced, small denta- 

tions; young leaves uniformly densely brown pilose, 

in mature leaves the upper surface with remnants of 

the indumentum especially on the veins, the under- 

surface remaining densely pilose on the veins, with 

scattered hairs elsewhere, reticulation impressed 

above and prominently raised below; petiole 4—6 

mm, densely pilose. — Male flowers unknown. — 

Female flowers in subsessile axillary or supra-axillary 

groups. Fruiting receptacle densely pilose. Drupes 

numerous, sessile, ovoid or subglobose, 9 by 6 mm, 

densely pilose. 

Distr. Malesia: Papua New Guinea (Sepik region 

& Telefomin). Two collections. 

Ecol. In forest at 850—1600 m. 

Note. This species is distinguished from densely 

hairy forms of S. hirsuta by the virtually sessile fe- 

male inflorescences and the regular small dentations 

on the leaf margins. It may prove to be best regarded 

as a form of that species because a sterile specimen 

from much further to the east has leaves identical to 

those of the type. However, fertile specimens from 

the same locality with similar (but not so regularly 

dentate) leaves have long-pedunculate cymose inflo- 

rescences and are identified as S. hirsuta. 

Insufficiently known 

1. Steganthera atepala PERKINS in K. Sch. & Laut., 

Fl. Deut. Schutzgeb. Stidsee (1900) 329. — Ropatz 

& KLINK 237, Bismarck Range. 

2. Steganthera odontophylla Perkins, Pfl. R. 

Heft 49 (1911) 23. — SCHLECHTER 17847, Kaui Mts. 

3. Steganthera pycnoneura PERKINS, /.c. 23. — 

SCHLECHTER 19517, Maboro. 

4. Steganthera symplocoides PERKINS, /.c. 23. — 

SCHLECHTER 19825, Goridjoa. 

5. Steganthera psychotrioides PERKINS, Bot. 

Jahrb. 52 (1915) 198. — LEDERMANN 9078, Sepik. 

6. Steganthera alpina PERKINS, /.c. 201. — LEDER- 

MANN 11968, Sepik. 

7. Steganthera ledermannii (PERKINS) KANEH. & 

Hatus. Bot. Mag. Tokyo 56 (1942) 255. — Antho- 

bembix ledermannii PERKINS, Bot. Jahrb. 52 (1915) 

203, f. 3. — LEDERMANN 11412. Very like S. hospi- 

tans but leaves with long white hairs, a feature not 

seen in S. hospitans. 

10. MATTHAEA 

BiuME, Mus. Bot. Lugd.-Bat. 2 (1856) 89; Perkins, Bot. Jahrb. 25 (1898) 562; 

Pfl. R. Heft 4 (1901) 51, f. 10; ibid. Heft 49 (1911) 15; Ubersicht Gattungen Mo- 

nim. (1925) 62; PHiLirson, Blumea 28 (1982) 77, f. 1—3. — Fig. 24—26. 

Shrubs or small trees. Leaves pubescent or glabrous at maturity, entire or 

dentate. Monoecious, with lateral (rarely also terminal) cymose inflorescences, 

much shorter than the leaves. — Male receptacle subglobose, the ostiole sur- 

rounded by 4 small rounded tepals. Stamens 4, free; filaments short; anthers 

opening by 2 longitudinal slits. — Female receptacle more flattened; tepals 4, 

upper half abscissing as a calyptra at anthesis to reveal very numerous carpels. 

Drupes \ong-stipitate, verruculose. 

Distr. Malesia: Malay Peninsula, Sumatra, Anambas Is., Borneo, Celebes, Philippines, N. Moluccas (Ta- 

laud Is.). 

Ecol. Rain-forest, ascending to 1700 m. 
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Fig. 24. Matthaea sancta BL. a. Habit, developing fruits, b. male inflorescence, both 1/2, c. male flower 

in LS, x7, d. female flowers, on left the calyptra removed, x5, e. carpel with prominent stigma, x12 (a 

AHMED S.n., b VAN BALGOoy 2029, c TOxoPEus 547, d—e VAN STEENIS 1171). 



1986 | MONIMIACEAE (Philipson) 321 

Fig. 25. Range of the species of Matthaea Bu. 1. M. pubescens, 2. M. chartacea, 3. M. sancta, 4. M. hetero- 

phylla, 5. M. vidalii, 6. M. intermedia. 

Note. The distinction between Matthaea and Steganthera is very slight. The two genera are so alike vegeta- 

tively that sterile specimens cannot be allocated to a genus with confidence, and their flowers and fruits are 

also very similar except for their anthers. In both genera there are four stamens; in Matthaea these bear an- 

thers opening by two more or less vertical slits, whereas in Steganthera the anthers open by a single horizontal 

slit. It is useful to maintain the two genera because they are geographically separated (though both may occur 

in Celebes). Matthaea is restricted to western Malesia while Steganthera, a considerably larger genus, is cen- 

tered on New Guinea with outliers in the Moluccas, Celebes and Queensland. Some uncertainties of range 

remain as male flowers and fruits are not available from several areas. 

KEY LO; tHE SPEECiES 

enc ersuntacesot leaves) pl CSCCMi err eran ieee itel teeter sense yee iat eye ak ed 1. M. pubescens 

1. Undersurface of leaves glabrous. 

2. Leaves more than 15 cm long. 

3. Principal lateral veins of undersurface less distinct, scarcely raised above the surface. Leaves usually el- 

lip tic to! broad ellipticiaerceitriic matron aes ark aio ee ele etre eee 2. M. chartacea 

3. Principal veins on undersurface prominent, raised above the surface. Leaves usually oblong-lanceolate 

to lanceolate. 

4. Leaves oblong-elliptic to narrowly oblong................. 0.5.25 - sees cesses 3. M. sancta 

Aiiveaviesslanceolater (NA EUzom) esas eeie nce che tected ketch icteric) thet 4. M. heterophylla 

2. Leaves less than 15 cm long. 
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Fig. 26. Leaves of Matthaea species, all x1/3. a. M. chartacea, b. M. pubescens, c. M. heterophylla, d. M. 

sancta, e. M. vidalii, f. M. intermedia (a BS 40705, b ELMER 10699, c BS 78395, d RipLey 10770, e BS 30718, 

ff PNH 4480). 
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Splbeavessanceolate-ObDlONg sauces erie al 

5. Leaves elliptic to elliptic-oblong. 

Pi ilar hort ies ceca ortouer catenin eer ae 4. M. heterophylla 

6. Venation on lower surface prominent, raised above the surface. Lamina, petiole, and young branches 

PT CCTIO Meta ent wisi Se RT TOTORIRTE te sic ssa Eee Otic Sea et eadie cease cherie etepateyalare res 5. M. vidalii 

6. Venation on lower surface less distinct, scarcely raised. Lamina, petiole, and young branches olivaceous 

1. Matthaea pubescens MerRrR. ex PERKINS, Bot. 

Jahrb. 45 (1911) 422; Pfl. R. Heft 49 (1911) 16; 

Merk. En. Philip. 3 (1923) 186; PHitipson, Blumea 

28 (1982) 80, f. 1 & 2. — Fig. 26b. 

Shrub or small tree, to 10 m; young branches 

densely brown pubescent. Leaves broadly elliptic to 

elliptic, 12—27.5 by 5.5—13.7 cm; apex rounded with 

a short acute apiculum, base broadly cuneate, trun- 

cate or rounded, densely brown tomentose (but the 

upper surface eventually becoming almost glabrous), 

margin entire or often with dentations on its upper 

part, lateral veins arched, obscure above; petiole 

5—15 mm, densely tomentose. Inflorescences axil- 

lary, solitary or few in the same axis; male rachis 

densely brown tomentose, c. 20 mm, bearing a ter- 

minal flower, with usually 2 lateral branches sub- 

tended by minute bracts; receptacle c. 6 mm @ (when 

dry), tomentose; tepals 4, minute; stamens 4, free. — 

Female inflorescences similar, but apparently only 

the terminal flower develops fruit (lateral branches 

frequently bear male flowers) and usually only one 

inflorescence develops fruit in each axil; rachis be- 

coming stout, elongating to c. 30 mm; receptacle tur- 

binate, 10O—15 mm g at anthesis, larger in fruit, inner 

surface with pilose hairs between the carpels; carpels 

very numerous, ovary densely strigose; stigmas prom- 

inent. Drupes numerous, 30 by 15 mm (when dry). 

Distr. Malesia: Philippines (Mindanao: Agusan, 

Surigao, Bukidnon & Davao Prov.). Fig. 25. 

Ecol. In dense, often mossy forest, 300—1700 m. 

Vern. Kalagau, mangilas, Bukidnon, baringoras, 

bayung-bayung, Bag. 

Note. The wood is described as white and moder- 

ately hard; the bark as yellowish grey, fissured. Ripe 

fruits are blue-black. 

2. Matthaea chartacea MerRrR. Publ. Gov. Lab. Phi- 

lip. n. 35 (1905) 14; Perkins, Pfl. R. Heft 49 (1911) 

18; Mere. En. Philip. 3 (1923) 186, f. 1—2; PHrILip- 

SON, Blumea 28 (1982) 80. — M. williamsii PERKINS, 

Bot. Jahrb. 45 (1911) 422. — M. pinchotiana PER- 

KINS, /.c. 423. — Fig. 26a. 

Shrub or small tree to 10 m; young branches be- 

coming glabrous. Leaves oblong-ovate, (13—)15—20 

(—25) by 6—9.5(—12) cm, apiculate with an obtuse or 

acute apex, chartaceous, glabrous when mature 

(rarely a few hairs retained at the base of the blade); 

margin with small dentations on the upper part or en- 

tire; lateral veins arched, obscure above, veins of a 

lower order obscure; petiole 15—20 mm, glabrous 

6. M. intermedia 

(rarely with some persistent hairs). /nflorescences 

axillary, solitary or few in the same axil. — Male ra- 

chis strigose, to 20 mm, with minute scales at the 

base, bearing a terminal flower, side branches |—2 or 

absent, c. 10 mm long, subtended by minute strigose 

bracts; receptacle c. 5mm @ (when dry), slightly strig- 

ose; tepals 4, minute; stamens 4, free; filaments 

broad, short; anthers broadly triangular. — Female 

inflorescence similar, but apparently only the termin- 

al flower develops to fruit (lateral branches frequent- 

ly bear male flowers); rachis becoming stout and di- 

lated distally, elongating to c. 35 mm; receptacle tur- 

binate, c. 10 mm g at anthesis, slightly larger in fruit; 

carpels very numerous; ovary densely strigose; stig- 

ma prominent. Hairs persist on the young fruit, but 

the numerous ripe drupes are glabrous, shining 

black, wrinkled, c. 20 by 15 mm (dry), long-stipitate 

(c. 18 mm long). 

Distr. Malesia: Philippines (Luzon: Laguna & 

Tayabas Prov.; Mindoro; Leyte; Mindanao: Zam- 

boanga Prov.) and N. Moluccas (Talaud Is.: Karake- 

long). Fig. 25. 

Ecol. Dense forest and second growth, to 700 m. 

Uses. The stem is scraped and applied for head- 

aches. The plant is used in hunting rituals. 

Vern. Alukba, barau-barau, Mang., molikot- 

lang, Mindoro, matagusa, selimbwang, Zamboanga; 

laba, Moluccas, Talaud. 

Note. This species is similar to M. pubescens ex- 

cept for the lack of indumentum. Although both 

these species occur on Mindanao, their ranges do not 

overlap, M. chartacea being confined to the west and 

M. pubescens to the east. 

3. Matthaea sancta Blume, Mus. Bot. Lugd.-Bat. 2 

(1856) 90, t. 10; Perkins, Bot. Jahrb. 25 (1898) 563, 

t. 5d; Pfl. R. Heft 4 (1901) 52, f. 10; ibid. Heft 49 

(1911) 18, incl. var. mindanaoensis PERKINS et var. 

venulosa PERKINS, /.c.; MERR. En. Philip. 3 (1923) 

186; Riwi. Fl. Mal. Pen. 3 (1924) 73; PHitipson, Blu- 

mea 28 (1982) 82, f. 1-3. — Ficus pulchra WALL. 

Cat. (1831) n. 4518, nomen. — Mollinedia sancta 

(BL.) BAe. Hist. Pl. 1 (1869) 306. — M. latifolia 

PERKINS, Bot. Jahrb. 25 (1898) 563, t. 5d; Pfl. R. 

Heft 4 (1901) 52, f. 10; ibid. Heft 49 (1911) 17, f. 

7B—C. — M. calophylla PErxins, Bot. Jahrb. 25 

(1898) 563; Pfl. R. Heft 4 (1901) 52; ibid. Heft 49 

(1911) 17, f. 7A. — Fig. 24, 26d. 

Shrub or small tree, rarely to 15 m; young 

branches becoming glabrous. Leaves lanceolate- 
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oblong to oblong, 15.5—31 by 3.5—9.5 cm, acumi- 

nate, base broadly cuneate, truncate or rounded, 

chartaceous, often somewhat bullate, margin entire 

or dentate distally, glabrous; lateral veins arched and 

uniting far from the margins, impressed on upper 

surface, prominently raised above the lower surface; 

petiole 2-3 cm, glabrous. /nflorescences axillary, 

solitary or fascicled. — Male rachis 2—3 cm, pubes- 

cent, bearing a terminal flower and usually 1—2 pairs 

of lateral flowers on short branches (which occasion- 

ally also bear side-branches); receptacle subglobose, 

c. 3—5 mm @, slightly strigose; tepals 4, minute; sta- 

mens 4, free; filaments broad, short; anthers triangu- 

lar. — Female inflorescences similar, some lateral as 

well as the terminal flower female and developing 

fruit, or (more usually) the lateral branches bear 

male flowers which are soon shed; rachis becoming 

stout and dilated distally; receptacle turbinate, c. 12 

mm g at anthesis (dry), inner surface pilose between 

the carpels; carpels very numerous, ovary densely pi- 

lose, stigma prominent. Drupes numerous, up to 25 

mm stipitate, ovoid, 18 by 11 mm. 

Distr. Malesia: Sumatra, Malay Peninsula (Pe- 

rak & Pahang to Singapore), Anambas Is., Borneo 

(Sarawak, Sabah, Kalimantan), Philippines (Luzon, 

Negros, Cebu, Mindanao) and Celebes. Fig. 25. 

Ecol. Small tree or shrub, sometimes scandent in 

forest, from low altitudes to 1200 m. 

Uses. The wood is heavy and branches are used 

in building houses. The leaves are smoked with to- 

bacco to relieve headaches. 

Vern. Malacca: poko churow, p. lumsoo; Anam- 

bas Is.: Kayu sama; Philippines: babang di putukan, 

If., colog-colog, Negros, bago-bago, C. Bis. 

Note. The only species with a wide geographical 

range. Leaf size and breadth are variable, as is the de- 

gree of toothing of the margin. Typical leaves are 

narrowly-oblong, apiculate, and with distant, promi- 

nent, strongly arched lateral veins. Broader and 

more coarsely toothed leaves appear to occur more 

frequently to the east of the range, but no basis for 

subspecific taxa can be discerned. The wood is said 

to be reddish and moderately hard. The ripe fruit is 

blue-black. 

4. Matthaea heterophylla Quis. & MerRR. Philip. J. 

Sc. 37 (1928) 145; Pumrpson, Blumea 28 (1982) 82, f. 

1-2. — Fig. 26c. 

A shrub with appressed whitish hairs on the devel- 

oping parts but becoming glabrous. Leaves oblong- 

lanceolate to lanceolate, 10—30 by 2.5—6.5 cm, acu- 

minate, base broadly cuneate to rounded, charta- 

ceous, margin entire, glabrous, lateral veins widely 

spaced, prominent on the lower surface, arched; pet- 

iole 13—20 mm, glabrous at maturity. Flowers un- 

known. Infructescences terminal or axillary, ped- 

uncle becoming woody, c. 6 cm long with a flattened 

receptacle c. 20 mm @ at maturity, inner surface pi- 

lose. Drupes c. 15 mm stipitate, ovoid, c. 25 by 18 

mm, verruculose (when dry). 

Distr. Malesia: Philippines (Luzon: Isabella & 

Cagayan prov.). Fig. 25. 

Ecol. In forests, about 1200—1350 m. 

Note. A local species from northern Luzon ap- 

parently outside the range of M. sancta, character- 

ized by the narrow elongated leaves, with major lat- 

eral veins widely spaced and running out straight 

from the midrib very nearly at right angles. 

5. Matthaea vidalii PERKINS, Bot. Jahrb. 45 (1911) 

422; Pfl. R. Heft 49 (1911) 17; Merr. En. Philip. 3 

(1923) 186; PHitipson, Blumea 28 (1982) 82, f. 1—2. 

— Fig. 26e. 

Shrub, about 2 m; young branches glabrous. 

Leaves elliptic to elliptic-oblong, 11—15 by 3.5—6 cm, 

acuminate, base broadly cuneate, somewhat coria- 

ceous, margin entire or rarely with a few teeth in the 

distal part, principal veins prominent on the lower 

surface and strongly arched; petiole 15—20 mm, gla- 

brous. Inflorescences axillary, solitary or fascicled. 

— Male rachis c. 35 mm, sparsely pilose, bearing a ter- 

minal flower and a pair of lateral flowers on short 

branches; receptacle turbinate, c. 5mm, sparsely pi- 

lose outside; tepals 4; stamens 4, free. — Female in- 

florescences similar, apparently only a single terminal 

flower producing fruit; receptacle at anthesis not 

seen; rachis becoming stout and woody at fruiting. 

Drupes numerous, c. 15—18 mmstipitate, ovoid, c. 30 

by 20 mm, glabrous, wrinkled, purple-black. 

Distr. Malesia: Philippines (Luzon: Camarines 

Sur & Sorsogon Prov.; Panay: Capiz Prov.). Fig. 25. 

Ecol. Forest, from 600 to 1600 m. 

Vern. Salapula, Bik. 

Note. Occurs within the range of M. sancta, 

which it approaches. The smaller, coriaceous and 

more elliptic leaves appear consistently distinct. 

6. Matthaea intermedia Merr. Philip. J. Sc. 13 

(1928) Bot. 11; PHiipson, Blumea 28 (1982) 82, f. 

1—2. — Fig. 26f. 

Shrub, about 4 m; young branches glabrous. 

Leaves elliptic to oblong-elliptic, c. 8—13 by 3—6 cm, 

acuminate, base broadly cuneate, margin entire, gla- 

brous, lateral veins arched, slightly raised below, not 

impressed above; petiole c. 15 mm, glabrous. Jnflo- 

rescences axillary; rachis c. 15—20 mm, with scat- 

tered appressed hairs, bearing a terminal flower and 

usually one pair of lateral flowers on short branches. 

— Male receptacle turbinate, sparsely pubescent; 

tepals 4; stamens 4, subsessile. — Female receptacle 

similar, inner surface pilose between the carpels; car- 

pels numerous, ovary densely pilose, stigma promi- 

nent. Drupes 8—10 mm stipitate, ovoid, c. 20 by 15 

mm, verruculate. 
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Fig. 27. Lauterbachia novoguineensis PERKINS. a—b. Habit, with female flowers, nat. size, c. open flower, 

d. opening flower, both x3, e. flower in LS, x4 (after PERKINS). 
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Distr. Malesia: Philippines (Luzon: Tayabas 

Prov.). Fig. 25. 

Ecol. Forests, about 1000 m. 

Note. A local species, from the central Philip- 

pines, resembling the neighbouring M. vidalii in size 

and shape of leaf, but differing in the less prominent 

venation on the lower surface, and particularly in the 

brown-olivaceous colour of the leaves, petioles and 

branches. 

Insufficiently known 

Matthaea philippinensis PERKINS, Bot. Jahrb. 45 

(1911) 423; Pfl. R. Heft 49 (1911) 18. Of this species, 

described from Leyte, no specimens have been seen. 

11. LAUTERBACHIA 

PERKINS in K. Sch. & Laut., Fl. Deut. Schutzgeb. Stidsee (1900) 330, t. 6; PER- 

KINS & GiLG, Pfl. R. Heft 4 (1901) 63; Perkins, Ubersicht Gattungen Monim. 

(1925) 40; HurcH. Gen. Fl. Pl. 1 (1964) 119. — Fig. 27. 

Trees or shrubs with entire leaves. Inflorescence axillary or terminal. — Male 

flowers not known. — Female flowers with 4 minute tepals and a velum sur- 

rounding the ostiole; upper part of the receptacle abscissing as a calyptra. Car- 

pels numerous, with a long subulate style. 

Distr. Malesia: Papua New Guinea (Madang Prov.: Ramu Distr.). Fig. 10. 

Ecol. Lower montane rain-forest. 

Note. The single species was known only from the type which was destroyed in World War II. No duplicate 

has been located so the above description and that of the species is based on information published by PER- 

KINS. The presence of a velum in what appears to be a member of the Mollinedieae is so exceptional that the 

interpretation of PERKINS must be considered doubtful until further material can be examined. 

1. Lauterbachia novoguineensis PERKINS in K. Sch. 

& Laut., Fl. Deut. Schutzgeb. Stidsee (1900) 331; 

PERKINS & Gita, Pfl. R. Heft 4 (1901) 63. — Fig. 27. 

A shrub or tree, the young branches with brown 

tomentum. Leaves elliptic-oblong or oblong, 13—21 

by 5—8 cm, base cuneate or rounded, apex broadly 

acuminate or acute, glabrous above except for sparse 

hairs on the nerves, below clothed with long greyish 

hairs chiefly on the nerves, becoming glabrous, en- 

tire, margin revolute (when dry); nervation promi- 

nent below, nerves arched and meeting within the 

margin; petiole 10—12 mm, tomentose. /nflorescence 

axillary or terminal, 4—8-flowered pleiochasia, c. 30 

mm long, clothed with brown tomentum; pedicels c. 

5 mm. — Female receptacle turbinate, 8—9 mm g; 

tepals 4, minute, a velamen surrounding the wide 

ostiole; carpels c. 38, narrowed above into a long 

subulate style. 

Distr. Malesia: Papua New Guinea (Madang 

Prov.: Ramu Distr.; Bismarck Range). Fig. 10. 

Excluded 

Idenburgia Gipss = Sphenostemon BAIL. (Sphenostemonaceae). 

Scyphostegia StapF = Scyphostegiaceae. 

Tambourissa ficus (TuL.) A.Dc. (Ambora ficus Tut.) was mentioned by Mique, FI. Ind. Bat. 1, 2 (1859) 

75 and DC. Prod. 16, 2 (1868) 659 to have been collected in Java by LESCHENAULT. PERKINS, Pfl. R. Heft 

4 (1901) 70 raised already doubt about this record, which certainly rests on an erroneously localized specimen 

from Madagascar. 

Trimenia SEEM. (Piptocalyx OLIV. ex BTH.) = Trimeniaceae. 



TRIMENIACEAE (W. R. Philipson, Christchurch) 

Trimenia was first described by SEEMANN as a genus related to the Ternstroemiaceae. BENTHAM 

& Hooker f. (1880) regarded it as more closely related to the Monimiaceae without definitely plac- 

ing it there. This was done by PERKINS & GILG (1901) who formed the tribe 7rimenieae of that 

family. Grips (1917) created the family Trimeniaceae without stating grounds for the separation. 

GILG & SCHLECHTER (1923) disagreed, thinking the differences between Trimenia and other Moni- 

miaceae too slight. However, a more complete study by Money, BAILEY & Swamy (1950) firmly 

established the family which is now generally accepted. The work of ENDREss & SAMPSON (1983) 

strengthened this conclusion and demonstrated the isolated position of the family by drawing at- 

tention to a number of features deviating from those generally found in the Laurales. These in- 

clude absence of a floral cup; spiral floral phyllotaxis; caducous tepals; utriculate carpels; poly- 

forate pollen; tectate-columellate exine; capitate stigma with multicellular papillae; vascularized 

outer integument. Chromosome number n=8. 

References: BENTHAM & HOOKER /., Gen. PI. 3 (1880) 143; ENpREss & Sampson, J. Arn. Arb. 

64 (1983) 447—473; Gipps, Fl. Phyt. Arfak Mts (1917) 136; GitG & SCHLECHTER, Bot. Jahrb. 58 

(1923) 245; Money, BAILEY & Swamy, J. Arn. Arb. 31 (1950) 372—404; Perkins & Gita, Pfl. R. 

Heft 4 (1901) 21. 

1. TRIMENIA 

SEEMANN, FI. Vit. (1871) 425, t. 99; B. & H. Gen. Pl. 3 (1880) 143; Pax in E. 

& P., Nat. Pfl. Fam. 3, 2 (1889) 98; PERKINS & Gia, Pfl. R. Heft 4 (1901) 21, 

f. 4a—c; Riw_. Trans. Linn. Soc. Bot. II, 9 (1916) 144; Grspss, Arfak (1917) 135; 

GILG & SCHLTR, Bot. Jahrb. 55 (1919) 195, f. 1—2; ibid. 58 (1923) 245, f. 1; PER- 

Kins, Ubersicht Gattungen Monim. (1925) 22; A.C. SmitH, J. Arn. Arb. 23 

(1942) 442; RODENBURG, Blumea 19 (1971) 3. — Piptocalyx OLIv. ex Bru. FI. 

Austr. 5 (1870) 292; PERKINS & Gita, Pfl. R. Heft 4 (1901) 22, f. 4d—f. — Fig. 

1-3. 

Small trees, shrubs or lianes, up to 20 m or more, young parts tomentose or 

glabrous. Leaves opposite, petiolate, exstipulate, ovate to ovate-lanceolate 

(obovate, extra-Mal.), base cuneate, apex acute to long acuminate, entire or ser- 

rate, with translucent dots, nerves connected near the margin. Inflorescence 

axillary or terminal, cymose, pleiochasial (racemose) or paniculate. Flowers 

unisexual or bisexual; receptacle continuous with the pedicel, slightly convex, 

glabrous; tepals caducous before or at anthesis, spirally arranged (outermost 

sometimes decussate), imbricate, 10—38, the lower ovate to + orbicular or reni- 

form, up to 3 mm long, base swollen and sometimes peltate, apex rounded or 

obtuse, grading upwards into longer, narrower and more membranous tepals, 

the uppermost spathulate, up to 5 mm long. Stamens 7—25, spirally arranged, 

filament shorter or as long as the anther, connective produced at apex, anthers 

tetrasporangiate, extrorse or latrorse, opening by two longitudinal slits. Carpel 

solitary (rarely 2), rudimentary or absent in male flowers, superior, barrel- 

shaped, glabrous or sparsely strigose; stigma sessile tufted-papillose, 1-celled; 

ovule 1, pendulous, anatropous. Fruit a small spherical, succulent berry. Seed 

hard, smooth or ridged; embryo small, apical; endosperm abundant. 

Distr. Eastern Pacific (Marquesas), Polynesia (Samoa, Fiji), New Caledonia, E. Australia (New South 

(327) 
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Fig. 1. Trimenia papuana Riwi. A. Habit, nat. size, B. bud, x6, C—E. outer, middle and inner tepals, x8, 

F. flower, after removal of tepals, x7, G. stamen, from inside, x10, H. ovary, x7, J. dittoin LS, x10, 

K. ditto in CS, x12, L. fruit, x3 (after GitcG & SCHLECHTER, 1919). 

Wales), Solomons (Bougainville) and Malesia: New Guinea (incl. New Britain & New Ireland), Moluccas (Ce- 

ram, Batjan) and Central Celebes. In all 5 spp. Fig. 2. 

Fossils. MULLER (1981) considered that Cretacaeiporites scabrabut from West Africa and Brazil, which 

first appears in the Cretaceous (Albian-Cenomanian) (JARDINE & MAGLOIRE, 1963; HERNGREEN, 1973), may 

represent 7rimenia pollen. 

References: HERNGREEN, Pollen et Spores 15 (1973) 515—555; JARDINE ef a/., Coll. Int. Micropal. Dakar 

(1963); MULLER, Bot. Rev. 47 (1981) 9. 

Ecol. Small trees or climbers in forests, often on ridge crests or other exposed places and usually at moder- 

ate to high altitudes. 

Floral biology. The flowers of T. papuana are scentless, produce no nectar and the pollen is dry. No insect 

visitors were observed (ENDRESS & SAMPSON, 1983). Presumably wind plays a major role in pollination. The 

outer tepals fall before flowering and at anthesis all the tepals have been shed. The other species probably 

have a similar biology. In all species some flowers are male, but the degree of separation of the sexes varies. 

In 7. papuana most flowers are hermaphrodite with some male flowers present. In T. neocaledonica and T. 

moorei the proportion of male flowers is greater. The sexes are more completely separated in 7. weinmannii- 

folia in which species all flowers are functionally either male or female. Trimenia weinmanniifolia ssp. wein- 

manniifolia is monoecious but the other two subspecies may be dioecious (RODENBURG, 1971). 
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Fig. 2. Range of 7rimenia SEEMANN: T. papuana (dots), 7. neocaledonica (square), T. moorei (oval), T. wein- 

manniifolia (triangles), 7. macrura (in New Guinea, not indicated). 

Dispersal. The one-seeded succulent fruit has dark red to purple juice, and no doubt is distributed by birds. 

References: ENDRESS & Sampson, J. Arn. Arb. 64 (1983) 447; RoDENBURG, Blumea 19 (1971) 3-15. 

Morph. The leaves are in decussate pairs and exstipulate. The lamina is tapered to an acute apex which 

in 7. macrura is elongated into a delicate drip-tip. Inflorescences are lateral, or in some species also terminal. 

The inflorescence axes bear a terminal flower and either pairs of opposite flowers or branches which in turn 

bear a series of flower pairs, or even branches of a third order, when the inflorescence becomes a diffuse pan- 

icle. 

Anat. Anatomical features are described by Money, BaILEy & Swamy (1950), METCALFE & CHALK (1950), 

RODENBURG (1971) and CAR LQuist (1984). Hairs are unicellular or tricellular uniseriate and non-glandular. 

Stomata are paracytic. Oil cells and mucilage cells occur in the mesophyll of the leaf and in the axis. The leaf 

blade has no hypodermis and a palisade layer is not clearly defined from the spongy mesophyll. The leaf trace 

which departs from the single nodal gap comprises 2 or 4 bundles. Young stems develop no hippocrepiform 

sclereids (or only vestiges of them) in the pericycle opposite the interfascicular sectors. Elongated sclereids 

develop precociously in the secondary phloem. In the secondary xylem the vessel elements are long with high 

incidence of scalariform intercellular pitting. There are numerous uniseriate rays in addition to multiseriate 

rays (5 or 6 cells wide). Gelatinous fibres occur in the tension wood (KUCERA & PHILIPSON, 1977). Phloem 

plastids are of the S-type (BEHNKE, pers. comm.). 

References: Car.quist, Pl. Syst. Evol. 144 (1984) 103—118; KuCcERA & Puitipson, New Zeal. J. Bot. 15 

(1977) 649—654; METCALFE & CHALK, Anatomy of the Dicotyledons 2 (1950); MoNEy, BAILEY & Swamy, J. 

Arn. Arb. 31 (1950) 372—404; RopENBURG, Blumea 19 (1971) 3—15. 

Floral anatomy. The structure and development of the flower have been carefully described and discussed 

by ENpREss & SAMPSON (1983). The tepals, stamens and carpel(s) are initiated in a spiral phyllotaxis. The peri- 

anth members show a gradation of form from below upwards without differentiation into sepals and petals. 

The anthers have neither lateral glands nor valvular dehiscence. The middle layer of the anther wall is only 

1 or 2 cells thick, and the tapetum is glandular. Cytokinesis is successive and pollen is shed in the 2-celled con- 

dition. The mature carpel is markedly utriculate although early developmental stages pass through a chair-like 

form. The pendent, anatropous ovule is crassinucellar and bitegmic with the micropyle directed upwards. The 

archesporium is multicellular, but only one megagametophyte reaches maturity forming a long tube growing 

towards the micropyle. The fruit is a berry, the very juicy carpel wall enclosing a single seed with a very stony 
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outer coat. The small embryo is embedded in the apical part of the abundant endosperm. The cotyledons are 

rudimentary in the ripe seed and diverge slightly. 

Reference: ENDRESS & SAMPSON, J. Arn. Arb. 64 (1983) 447—473. 

Palyn. Earlier accounts of the pollen by Money, Batley & Swamy (1950), ERDTMAN (1952) and WALKER 

(1976) are extended and fully discussed by Sampson & ENDRESS (1984). They report that 7. macrura, T. moorei 

and T. neocaledonica have disulcate, globose-elliptic or globose-spherical to globose-elliptic grains, with fine- 

ly reticulate or rugulose (7. neocaledonica) structure. Trimenia papuana has dimorphic pollen, with only one 

type on an individual plant, consisting of either globose-elliptic inaperturate grains, or globose-spherical poly- 

forate grains. Both types have weakly rugulose structure, 7. weinmanniifolia has globose-spherical polyforate 

pollen, with similar structure. Exine is tectate-columellate. In 7. papuana and T. weinmanniifolia the inner- 

most tectum, columellae and foot layer have a partly granular form. All taxa have a lamellate endexine in 

non-apertural regions. SAMPSON & ENDRESS compare the pollen of Trimenia with that of other families and 

conclude that pollen morphology confirms the comparatively isolated position of the family within the Laura- 

les. 

References: ERDTMAN, Pollen morphology and plant taxonomy (1952) 272—273, f. 157A; Money, BAILEY 

& Swamy, J. Arn. Arb. 31 (1950) 372—404; Sampson & ENpREsS, Grana 23 (1984) 129—137; WALKER in Beck, 

Origin and early evolution of Angiosperms (1976) 241—299. 

Chromosomes. Trimenia papuana (GOLDBLATT, 1974) and T. moorei (GOLDBLATT & BricGs, 1979) both 

give counts of n=8. 

References: GOLDBLATT, J. Arn. Arb. 55 (1974) 453—457; GoL_pBLaTt & Briccs, Ann. Mo. Bot. Gard. 66 

(1979) 898—899. 

Phytochem. The lignans (or neolignans) veraguensin and calopiptin have been isolated from Trimenia 

papuana and Piptocalyx (= Trimenia) moorei (‘bitter vine’) respectively. The nature of the bitter principles 

of bitter vine is still unknown, but a slightly sweet glucoside was isolated from its leaves and called piptoside; 

its aglucone was shown to be structurally related to the proteaceous metabolite leucodrin. CHENERY reported 

aluminium accumulation for one species of Trimenia (two investigated), but not for Piptocalyx (one species 

tested). The lack of benzylisoquinoline alkaloids in Trimeniaceae conforms with the exclusion of the taxon 

from Monimiaceae. 

References: HEGNAUER, Chemotaxonomie der Pflanzen 5 (1969) 99—107, 457, and ibid. 8 (in prep.); family 

treated together with Monimiaceae. — R. HEGNAUER. 

Taxon. Generic limits. Hitherto a second genus of the Trimeniaceae, Piptocalyx, has been recognized. 

First described from Australia (P. moorei) a second species (P. macrurus) is known from New Guinea. The 

climbing habit of these two species contrasts with the arboreal or shrubby habit of Trimenia, but the floral 

characters are closely alike. Careful comparisons of Trimenia and Piptocalyx by ENDRESS & SAMPSON (1983) 

revealed that some characters thought to separate the genera are indecisive. In particular they showed that 

the tepals of Piptocalyx are spiral, as in Trimenia, and not decussate. As T. neocaledonica, previously inade- 

quately known, was found to be closer in some respects (e.g. pollen) to Piptocalyx than to other species of 

Trimenia they concluded that the only characters which separate the two genera are habit and the number 

of tepals (more than or fewer than 11). They preferred to leave the genera intact, to avoid name changes, but 

it is concluded here that the recognition of two genera is unjustifiable and the necessary new combination is 

made. I should add that also in Monimiaceae habit (erect or climbing) is variable within genera and sometimes 

even within a single species. 

Trimenia moorei (OLIv. in Bru.) PHitipson, comb. nov. — Piptocalyx moorei Outv. in Bru. Fl. Austr. 5 

(1870) 292. 
Specific delimitation. The treatment of the species adopted here follows that of RoDENBURG (1971). A.C. 

SmitH (1978) was critical of RODENBURG’s broad specific concept as regards both the Malesian and Polynesian 

species. RODENBURG’s sinking of 7. arfakensis and T. myricoides into T. papuana appears entirely justified. 

This conclusion has been reached after examination of very ample material. The treatment of RODENBURG’S 

subspecies of T. weinmanniifolia does not concern this account except for ssp. bougainvilleensis which SMITH 

elevated to specific rank. In view of the wide geographical range of this complex and the indecisive nature 

of the characters involved, it appears wise to follow the more conservative treatment of RODENBURG. 

References: BENTHAM & Hooker f., Gen. Pl. 3 (1880) 143; ENpREss & Sampson, J. Arn. Arb. 64 (1983) 

447—473; Gic & SCHLECHTER, Bot. Jahrb. 58 (1923) 244-248; Grpps, Fl. Phyt. Arfak Mts (1917) 317; 

Money, BamLey & Swamy, J. Arn. Arb. 31 (1950) 372—404; Sampson & ENpreEss, Grana 23 (1984) 129-137; 

PERKINS & Gi, Pfl. R. Heft 4 (1901) 1-122; RopENBURG, Blumea 19 (1971) 3—15; A.C. Smiru, Allertonia 

1 (1978) 311-314. 
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Fig. 3. Trimenia papuana Riv. In Papua New Guinea (PHILIPSON 3692). 

KEY TO THE SPECIES 

1. Woody climber. Tepals 10 or fewer ............. 

1. Trees or shrubs. Tepals 13 or more. 

Bo Ss retmnaicravete sed yt oe ee, Se 3. T. macrura 

2. Filaments relatively long and thin; mature anthers once or twice as long as the filaments. Seed smooth 
1. T. papuana 

2. Filaments relatively short and broad; mature anthers at least 4 times as long as the filaments. Seed with 

longitudinal or reticulate ridges............... 

1. Trimenia papuana Ript. Trans. Linn. Soc. Bot. 

II, 9 (1916) 144; GuG & ScuitrR, Bot. Jahrb. 55 

(1919) 199, f. 1; A.C. Smiru, J. Arn. Arb. 23 (1942) 

442: RoDENBURG, Blumea 19 (1971) 9. — T. arfaken- 

sis Grpps, Arfak (1917) 136; KANEH. & Hatus. Bot. 

Mag. Tokyo 56 (1942) 262, f. 10. — T. myricoides 

Gite & Scuitr, Bot. Jahrb. 58 (1923) 248. — Fig. 1, 

3. 

Shrub or tree up to 20 m or more high; young 

Se PES eg eet Ses eee ee 2. T. weinmanniifolia 

branches reddish brown villous, becoming + gla- 

brous. Leaves narrowly elliptic to lanceolate, 2—1.25 

by 0.7—3.5 cm, base cuneate, apex acuminate or 

acute, margin serrate or entire, yellowish brown 

when young, green at maturity becoming reddish, 

nerves numerous (c. 10—20 pairs), villous when 

young, becoming + glabrous except for the midrib 

and nerves; petiole c. 6—12 mm, villous. Jnflores- 

cence axillary and terminal, paniculate, shorter than 
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the subtending leaf, c. 6.5 by 5.5 cm, peduncle up to 

15 mm long, villous at first. Bracts c. 3 mm long, 

lower ovate-lanceolate, upper broader, caducous. 

Flowers uni- or bisexual, up to 4 by 2 mm, pedicel c. 

1 mm long, villous; tepals 11—25(—28), in terminal 

flowers c. 6 outer decussate, in lateral flowers the 

outer 2 + opposite, the remainder spirally arranged, 

the outer broadly ovate c. 1.5mm long, peltate, grad- 

ing into longer narrower tepals, the uppermost 

spathulate, c. 3 mm long, ciliate on the upper part, 

dark brown before anthesis, caducous. Stamens 

9—25, c. 2—3.5 mm long, filament slender, c. 1 mm 

long, anthers to 2 mm long, white, pinkish white or 

cream at maturity, connective produced. Carpel c. 2 

mm long, sparsely strigose, carpellode in male 

flowers rudimentary or absent. Berry to 7.5 by 5mm, 

crimson to dark purple-black when ripe. Seed ovoid, 

c. 4 by 3 mm, smooth. 

Distr. Malesia: Central Celebes, Moluccas (Ce- 

ram, Batjan), and throughout New Guinea. Fig. 2. 

Ecol. Common on ridge crests and exposed 

places in primary low to mid-montane forests, 

1000—2700 m. Also in regrowth after landslide and 

fire, and on infertile stony sand in riverside or stream 

bank vegetation. 

Uses. The wood is used for fence posts and build- 

ing. The leaves provide a treatment against dysentery 

(Okapa area). 

Vern. Arunan, nerch, tuna, Enga, butulye, Eipo- 

mek, daloe, moble, Dani, edigea, Kapauko, gial, 

Chimbu, guiamak, Kasanombe, kiluwe, kohbig, Ha- 

gen, kora kiyei, Wonatabe, kuje, porlyporl, Mendi, 

niebalaa, Kebar, pymbug, Melpa, paribara, Gerebi, 

sakolo, Wapi, taingaa, tan-ja, Huli, wonnai, Ma- 

ring. 

Field notes. The bark is smooth and grey- 

brown, the blaze is pinkish straw to red-brown with 

few wide rays. The sapwood is pale straw to light red- 

dish brown; the heartwood dark pink to red with 

conspicuous light brownish to white rays. The bark 

and crushed leaves have a peppermint-like odour and 

the leaves are bitter when chewed. 

2. Trimenia weinmanniifolia SEEMAN ssp. bougain- 

villeensis RODENBURG, Blumea 19 (1971) 14. — T. 

bougainvilleensis (RODENBURG) A.C. SmiTH, Aller- 

tonia 1 (1978) 154. 

Small tree or shrub, up to 10 m; young branches 

reddish brown villous becoming + glabrous. Leaves 

narrowly elliptic to lanceolate, S—9 by 1.6—3 cm, 

base cuneate, tapered to an obtuse apex or acumi- 

nate, margin serrate, lateral nerves c. 14—20 pairs, 

glabrous at maturity, at first sparsely villous; petiole 

c. 10-15 mm, at first villous. Inflorescence axillary, 

paniculate, equal to or somewhat shorter than the 

subtending leaf, up to c. 85 by 55 mm, peduncle up 

to 25 mm, villous; lower bracts ovate, c. 2mm long, 

upper broadly ovate, c. 1 mm long, strigose. ? Dioe- 
cious. Flowers up to 3.5 by 2 mm, pedicel 1 mm 

long; tepals 12—23, spirally arranged, the outer sub- 

orbicular, c. 1.5 mm 9g, upper narrower and longer, 

the uppermost spathulate c. 2.5 mm long, sparsely ci- 

liate. Stamens 9—16, c. 3 mm long in male flowers, 

filaments short, broad, anthers c. 2mm long, whitish 

at anthesis, connective produced, staminodes in fe- 

male flowers c. 2 mm long. Carpel c. 2 mm long, 

sparsely strigose, carpellode in male flowers c. 1 mm 

long. Berry dark crimson to black-purple. Seed 

ovoid, 2.5 by 1.7 mm, with distinct ridges. 

Distr. Solomon Is. (Bougainville) and Malesia: 

Papua New Guinea (E. New Britain: Pomio Sub- 

distr.). The two other subspecies of 7. weinmannii- 

folia occur in Fiji and Samoa and the widely distant 

Marquesas Is. Fig. 2. 

Ecol. In lower montane rain-forest and cloud 

forest, especially on exposed ridges, 1500—1700 m. 

Vern. Naligugu, naromalalawe, New Britain. 

Note. RoDENBURG (1971) reserved judgement on 

material from New Britain, thinking it might repre- 

sent another subspecies. Further material now avail- 

able from New Britain indicates that this subspecies 

extends outside the island of Bougainville. The iden- 

tification of collections from New Ireland remains in 

doubt. 

3. Trimenia macrura (GILG & SCHLTR) PHILIPSON, 

comb. nov. — Piptocalyx macrurus GiLG & SCHLTR, 

Bot. Jahrb. 55 (1919) 200, f. 2; ibid. 58 (1923) 246, 

tie Ue 

Woody climber, with terete brown tomentose 

branches. Leaves elliptic-lanceolate, to c. 7-11 by 

1.7—3 cm, chartaceous, base broadly cuneate to 

rounded, apex produced into long delicate acumen 

(c. 3 cm long), margin entire, nerves numerous, im- 

pressed above, reticulations of smaller veins promi- 

nent, becoming + glabrous above, densely rufous- 

sericeous below; petiole c. 6—10 mm long, tomen- 

tose. Inflorescence axillary and terminal, shorter 

than the leaves, pleiochasia on long, brown- 

tomentose peduncles. Flowers evidently uni- and bi- 

sexual, c. 5 mm long, subsessile; tepals c. 8—10, 

ovate to obovate, obtuse, glabrous. Stamens c. 

10—12, 3.5—4 mm long, filaments slender, the an- 

thers somewhat longer than the filaments, white or 

pinkish at maturity, connective produced. Carpel 

solitary, c. 2—2.5 mm long, sparsely rigose, carpel- 

lode in male flowers rudimentary or absent. Fruit a 

succulent berry c. 7 by 5 mm, deep crimson. 

Distr. Malesia: Papua New Guinea (West Sepik, 

Enga, Madang & Morobe Prov.). 

Ecol. Climber in dense montane rain-forest and 

mossy forest, between 2000—3000 m. 

Field notes. The tepals are brown and cadu- 

cous. The stamens are white or pinkish. 
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Excluded 

Idenburgia Gress, Fl. Arfak Mts (1917) 136 was reduced by vAN STEENIS, Svensk Bot. Tidskr. 49 (1955) 

21 to Sphenostemon BALL. (Sphenostemonaceae). 

‘Trimenia’ grandifolia Wars., Index Kewensis, Suppl. 1 (1906) 439, sphalm. for Trimeria grandifolia 

(Hocust.) WARB. (Flacourtiaceae). 
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ALSEUOSMIACEAE (C.G.G.J. van Steenis, Leyden) 

Until recently this small family was only known to occur in New Zealand and New Caledonia, 

but in 1982 I have shown that it occurs in New Guinea and in 1984 that it is also represented in 

East Australia. 

Its phytographic history is complicated through the former confusion about the systematic af- 

finity. Wittsteinia was described by F. VoN MUELLER (1861) as probably belonging to Ericaceae 

(or Pyrolaceae). Periomphale was described by BAILLON (1888) and has been affiliated to Caprifo- 

liaceae or Gesneriaceae. In the ‘Pflanzenfamilien’ it was ranged among incertae sedis (Nachtr., 

1897). Gitc & SCHLECHTER (1906) described two other genera from New Caledonia which have 

appeared not to be different from Periomphale. 

Recently I could show that Wittsteinia, which was by BurtT (1949) relegated to Epacridaceae, 

is the oldest name for Periomphale and that, in addition to A/seuosmia from New Zealand, there 

occurs in Queensland a new, peculiar, third genus, Crispiloba STEEN., of this family. The assem- 

blage of the three genera is now a coherent, typically Australasian one. 

In my mind the affinity is with Escalloniaceae cq. Grossulariaceae, and pending further system- 

atic research in that group, we can maintain it as a family of its own, in agreement with CRONQUIST 

(1981). 
I am particularly satisfied that recent anatomical work on the three genera by Dr. W.C. Dick- 

ISON, Chapel Hill (in /itt.) endorses my opinion. 

1. WITTSTEINIA 

F. v. M. Fragm. Phytogr. Austr. 2 (1861) 136; ibid. 3 (1863) 166; BuRTT, Kew 

Bull. 3 (1949) 493; Stevens, Bot. J. Linn. Soc. 64 (1971) 45; J.H. WILLIs, 

Handb. PI. Vict. 2 (1973) 497; STEEN. Blumea 29 (1984) 391. — Periomphale 

Batt. Bull. Mens. Soc. Linn. Paris n. 92 (1888) 731; Hist. Pl. 10 (1888) 85; 

GUILLAUMIN, FI. Nouv. Caléd. (1948) 318; Airy SHAw, Kew Bull. 18 (1965) 250; 

GARDN. Blumea 24 (1978) 141; STEEN. ibid. 24 (1978) 480; Fl. Mal. I, 9 (1982) 

556; v. ROYEN, Alp. Fl. New Guinea 4 (1983) 2659. — Memecylanthus GILG & 

SCHLTR, Bot. Jahrb. 39 (1906) 269. — Pachydiscus GILG & SCHLTR, /.c. 270. — 

Fig. 1. 

Small shrubs. Leaves spiral, sometimes some in pairs or in false whorls, entire 

or dentate, membranous or rather fleshy, exstipulate; axils puberulous. Flowers 

fragrant, actinomorphous, 4—7-merous, usually 5-merous, axillary, solitary or 

in pauciflorous racemes (up to 5 flowers), sustained by a few bracts, small, often 

in part cleistogamous. Calyx persistent. Disk absent. Corolla sympetalous, 

barrel-shaped, lobes + valvate, short, carunculate inside apex. Stamens mostly 

5, free, alternipetalous; filaments filiform; anthers introrsely, lengthwise de- 

hiscent. Ovary inferior, 2—3-celled, with flat apex, style columnar, as long as 

the corolla, the globular, rugose stigma closely enveloped by the corolla seg- 

ments. Ovules flattened, attached to the septum, (?1—)4—6 in each cell. Berry 

small, globose, crowned by the calyx, few-seeded. 

Distr. About 3—4 spp., Australia (Victoria), New Caledonia, in Malesia: Papua New Guinea. 

Ecol. In forests, the Papuan species epiphytic. 

Notes. A clearly Australasian, East Gondwanic genus, in which the Papuan species is manifestly allied 

with the Australian species, not with the New Caledonian one(s). 

The occurrence of cleistogamous flowers is highly peculiar and should be more closely studied in the field. 

(335) 
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BAILLON (1888) mentioned the occurrence of an orange disk but in herbarium specimens I cannot distinguish 

this and assume it is the bulging apex of the ovary. 

Whether the flowers are always bisexual is also uncertain; there is probably variability and they may appear 

to be polygamous. This must be checked in the field. 

Fig. 1. Wittsteinia papuana (STEEN.) STEEN. Small 

apical part of the very slender habit, nat. size (type, 

LAE 67068). 

1. Wittsteinia papuana (STEEN.) STEEN. Blumea 29 

(1984) 391. — Periomphale papuana STEEN. Blumea 

24 (1978) 481; Fl. Mal. I, 9 (1982) 556; v. RoYEN, 

Alp. Fl. New Guinea 4 (1983) 2660, f. 767. — Fig. 1. 

Branched, very thin and slender, completely gla- 

brous, epiphytic shrublet, c. 75 cm long. Twigs angu- 

lar. Leaves scattered and in pseudoverticils, lanceo- 

late-oblong, cuneate at base, acute at apex, margin 

entire or mostly with 1—2 short gland-tipped teeth; 

nerves 2—3 pairs, very erect; venation impressed 

above, indistinct beneath; petiole 3—4 mm, much 

widened at base. Flowers solitary, axillary; pedicel 

emerging between a few minute bracts, 1—2 mm. 

Calyx lobes 5, thickish, blunt deltoid, 1.25 by 1.5 

mm. Corolla (in mature bud) narrowly barrel- 

shaped, 6 mm long; lobes carunculate inside apex, | 

mm. Stamens 5, filaments 4 mm, anthers roundish, 

cordate, 0.75 mm. Ovary c. 3 mm, 2-celled; ovules 

4(—?5) in each cell. 

Distr. Malesia: Papua New Guinea (W. Sepik, 

Telefomin Subdistr., 5°S 141°E). One collection. 

Ecol. Podocarpus-Phyllocladus woodland with 

Gahnia tussocks undergrowth, 3000 m. 

Affinity. The species is differing from the New 

Caledonian one(s) by having dentate leaves and an 

ascending habit producing many roots. These char- 

acters are also found in the Australian W. vaccinia- 

cea F.v.M. The latter isa + creeping or ascending, 

rooting small shrub with larger, more coarsely and 

more densely dentate leaves, an attenuate leaf base 

with a hardly developed petiole, and hairy twigs and 

lower portion of the leaves. 

Field notes. Pedicels pink, gynoecium creamy 

white, petals pinkish light green, stamens creamy 

white. 
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CONIFERALES (D.J. de Laubenfels, Syracuse, N.Y.) 

General Introduction 

In spite of generalized impressions sometimes advanced about the decline and decrease of the 

Gymnosperms through the enormous development of the Angiosperms in the Cretaceous and 

their rapidly accelerated development in the Tertiary, it must be realized that this impression is 

confusing as far as Coniferales are concerned. 

It is of course a truism that the Gymnosperms are completely outnumbered in genera and spe- 

cies by the Angiosperms, the latter occupying terrain earlier beset by Gymnosperms. It must be 

realized, however, that possibly the almost entirely woody Gymnosperms did never have the po- 

tential for producing such immense numbers of genera and species as now found among the 

Angiosperms. This statement is also valid for the Coniferales. 

The Coniferales were only part of the Cretaceous richness in Gymnosperms and whereas many 

Gymnosperm groups became extinct or lived on with meagre remains, Coniferales — though pro- 

portionally with few genera and few species — still represent a most essential part of the world’s 

standing timber and involve a huge biomass through their sociability and their morphology: usual- 

ly a large size and the little tapering of their cylindric boles. 

The ‘decline idea’ is thus not valid for the Coniferales and this is further validated by their ex- 

tremely wide ecological capacity, as they thrive from the Arctic to the Antarctic, in all major parts 

of the globe, in the lowland, the hills and the mountains, and in the tropics from the seashore 

almost to the alpine zone, a colossal range, among the Angiosperms shared or approached by only 

very few families, e.g. Ericaceae and Fagaceae. 

This universal presence is also due to their most diverse ecological capacities. Coniferales are 

represented on the permafrost of the taiga as well as in hot semi-deserts, on all sorts of soils, from 

mineral-rich to mineral-poor, even in peat-swamps, enabling them to stand all sorts of environ- 

mental conditions. 

In the forest vegetation they show not seldom a high power of competition, often leading to 

dominance or codominance, often coupled with longevity. 

Some are agressive and tend to fill gaps in the vegetation by possessing nomad ecology. 

Seed is mostly produced in ample quantity; seedlings may be shade-tolerant or -intolerant. A 

number of species are distinctly fire-resistant. 

From these facts can be concluded that Coniferales are not just ‘on the decline’, but that they 

form still a most successful super-order of the Gymnosperms. 

Distribution. With 12 genera the Coniferales are well represented in the Malesian tropics, 

while elsewhere in the world only in the rich Sino-Japanese flora is there a substantially larger con- 

centration of conifer genera; nearby Taiwan for example has 15 genera (only four of which are 

shared with Malesia, viz. Nageia, Podocarpus, Taxus, and Pinus). Eight wide ranging conifer ge- 

nera of Antarctic affinities are today well established throughout Malesia up to the westernmost 

margins and four of these extend well beyond onto the continental part of Asia (Dacrycarpus, 

Dacrydium, Nageia, and Podocarpus). All are strictly confined to rain-forest habitats. 

Seven of these have seeds dispersed by birds, the eighth (Agathis) has small seeds with large 

membraneous wings. Except for the genus Phyllocladus, these genera are well represented at low 

and medium elevations and it is not necessary to imagine long-range dispersal between isolated 

mountain peaks as far as altitude is concerned. We have, however, to keep in mind that through 

the insular physiography of Malesia there may have been the necessity of crossing sea barriers. 

Unfortunately too little is known in detail about the precise distribution of land and sea in the 

course of the Tertiary. 

Two Holarctic conifer genera (Taxus, Pinus) penetrate into western Malesia and two more Ant- 

arctic genera are at present confined to the eastern half of Malesia (Libocedrus, Araucaria). The 

fossil record, although incomplete, suggests that the situation was quite different as late as the 

Miocene. 
(337) 
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Fossil record. Palaeozoic floras of Permo-carboniferous age are known from Sumatra and 

New Guinea. The Sumatra material shows affinities to Euramerican floras and, by the presence 

of Gigantopteris especially to the Cathaysian flora of Southeast Asia (JONGMANS & GOTHAN, 

1935). In New Guinea fossil floras of Gondwana type as well as with a Cathaysian character are 

found (JONGMANS, 1940; Lacey, 1975), leading HAMILTON (1979) to suspect that at that time New 

Guinea was situated at mid-latitudes with land connections both to Sumatra and the Australian 

continent. 

A Mesozoic flora dated as Neocomian (Lower Cretaceous) has been described by SmiLey (1970) 

from the Malay Peninsula. Although considerably poorer in species than the Palaeozoic ones, it 

is of interest because of the presence of two conifer genera, Frenelopsis of Cupressaceous affinity 

preserved as macrofossils and the fossil pollen genus Classopollis, derived from the extinct family 

of Cheirolepidaceae. Frenelopsis ranges from Lower to Upper Cretaceous and was widely distri- 

buted in North America, Europe and Asia. Classopollis is cosmopolitan and ranges from the 

Jurassic to the Upper Cretaceous. The general composition of this Lower Cretaceous flora clearly 

suggests links to Eurasian and North American floras. 

MULLER (1968) has described a rich and well preserved Upper Cretaceous microflora from Sara- 

wak, NW. Borneo, in which Caytoniales (Caytonipollenites), Podocarpaceae (Zonalapollenites), 

Araucariaceae (Araucariacites), Cheirolepidaceae (Classopollis), Cupressaceae or Taxodiaceae 

(Inaperturopollenites) and a rich assemblage of bisaccate pollen grains of Pinaceous or Podocar- 

paceous affinity represent the Coniferalean element. Although most of these genera are cosmo- 

politan, the presence of the bisaccate genus Rugubivesiculites is of considerable interest, since this 

has been recorded only from the northern hemisphere. 

Tertiary floras from Malesia, which include both macro- and micro-floras, are mainly restricted 

to the post-Eocene and, for the Angiosperm component, show a composition not unlike the pres- 

ent one (KRAUSEL, 1929; PostHuMUs, 1929, 1931; ANDERSON & MULLER, 1975). However, the reli- 

ability of identification of many of these records, especially the older leaf remains, is question- 

able. An exception may be made for wood of Dipterocarpaceae, for which family also fossil pol- 

len records are available, showing that, at least in the post-Eocene, this family was well established 

in West Malasia. 

For Gymnosperms the situation is different and the presence of pollen of Ephedra, Pinus, Picea 

and Tsuga in the Oligocene and Miocene of NW. Borneo, accompanied by pollen of A/nus, its 

disappearance from the record at the end of the Miocene, followed by immigration of Phyllocla- 

dus and Dacrycarpus in the Plio-Pleistocene suggests considerable change in the coniferous ele- 

ments in West Malesia (MULLER, 1966; STEIN, 1978). Dacrydium pollen, which was absent in the 

Upper Cretaceous-Paleocene assemblages studied by MULLER (1968) from Sarawak is first record- 

ed for the Oligocene. 

MULLER (/.c.) has attributed the disappearance of the Asian-montane element to peneplanation, 

but STEIN (/.c.) believes that they also may have suffered from competition with other forest ele- 

ments in submontane habitats. Significantly, Pinus has survived longest in NW. Borneo and is 

still present today in N. Sumatra and the Philippines. 

KHAN (1976) has established the presence of pollen of the following typical southern conifers 

in the Upper Miocene and Pliocene of New Guinea: Dacrydium, Dacrycarpus and Microcachrys, 

the latter disappearing from the record at the end of the Pliocene. Here the southern conifers are 

accompanied by Nothofagus. 

This evidence indicates that, in Borneo, boreal conifers have been replaced by Antarctic ones, 

immigrating from the direction of New Guinea. Dacrydium may have reached western Malesia 

already in the Oligocene, while Phyllocladus and Dacrycarpus only reached Borneo in the Plio- 

cene. In New Guinea the latter two were present earlier. This reflects the collision of the northwest 

moving Australian plate with the Celebes-Borneo area in the mid-Tertiary (HAMILTON, 1979; 

STEIN, 1978). Before this period Antarctic conifers may have been absent in West Malesia which 

has remained, at least since the Cretaceous, within reach of the Southeast Asian continent, as indi- 
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cated by the presence of boreal conifers, both in the Cretaceous and Tertiary of the Malay Pen- 

insula and Borneo. New Guinea presumably had been in close contact with Australia since the 

Palaeozoic. 

From FLorIn’s masterwork (1963) one could deduce that Cryptomeria-like conifers should 

have occurred in Malesia, since they are found fossil in the Triassic of both Asia and Australia, 

fading away in the early Cretaceous. Similarly, relatives of Austrotaxus of New Caledonia, Athro- 

taxis of Tasmania and various Cupressaceae, especially Libocedrus, all genera with Holarctic af- 

finities, must have occurred in the Cretaceous of Malesia, inasmuch as these genera flourish be- 

yond to the east and south. There are also reports of fossils belonging to Podocarpaceae and 

Araucariaceae from Holarctic regions and they could have migrated through Malesia at the same 

time, but only fossil Araucaria pollen is known from the Upper Cretaceous of Borneo. 

The main conclusion from the fossil record is that, at least from the Lower Cretaceous onwards 

till the Oligocene, virtually no southern conifers reached West Malesia where in the Upper Creta- 

ceous and, more strikingly, in the Oligocene and Miocene a distinct Asian conifer element was 

present. Only at the mid-Tertiary collision of Australia + New Guinea with West Malesia did an 

invasion of southern conifers take place, in stages leading to the present-day distribution pattern. 

However, it is clear that large gaps in our knowledge still exist and it seems most desirable to have 

reliable records from the Upper Cretaceous and Lower Tertiary of Java, Celebes, the Lesser Sun- 

da Islands and New Guinea to allow a further confirmation of what is at present still a very tenta- 

tive picture. 

I appreciated very much the collaboration of the late Dr. J. MULLER (Leiden) in framing this 

paragraph on the fossil record. 

References: ANDERSON & MULLER, Rev. Palaeobot. Palynol. 19 (1975) 291—351; Fiorin, Acta 

Horti Berg. 20(4) (1963) 121—312; Hamitton, U.S. Geol. Surv. Prof. Pap. 1078 (1979) 1—345; 

JONGMANS, Meded. Geol. Bur. Mijngebied Heerlen 1938-1939 (1940) 263—274; JONGMANS & Go- 

THAN, Jaarb. Mijnwezen in Ned. Indié 1930, Verh. V.59, pt. 2 (1935) 71—201; Kuan, Austr. J. 

Bot. 24 (1976) 783—791; KRAUSEL, Verh. Geol. Mijnbouwk. Gen. Ned. Kol., Geol. Serie II (1929) 

1—44; Lacey in Campbell (ed.), Gondwana Geology, Austr. Nat. Univ. Press (1975) 125—134; 

MULLER, Blumea 14 (1966) 231—235; Micropaleontology 14 (1968) 1—37; PostHumus, Bull. Jard. 

Bot. Btzg III, 10 (1929) 374—384; Leiden Geol. Meded. 5 (1931) 485—508; Smitey, Geol. Soc. of 

Malaysia, Bull. n. 3 (1970) 77-113; STEIN, Biogeographica 11 (1978) 1—168. 

Ecology. As mentioned above, the ecology of conifers shows a considerable variation and 

a summary may facilitate and stimulate the reader to delve in the text for further details. 

No main vegetation type, except aquatics and very dry seasonal lowland, is in Malesia devoid 

of conifers. Though varying in density, they form an essential part of the forest and other vege- 

tation. In the collecting numberlists of the Indonesian Forestry Service they form from one half 

to two percent of the total, depending on the area. Biomass of standing timber will attain probably 

a much higher percentage. 

Conifers are among the tallest tree species in Malesia. Many possess massive straight boles, 

mostly cylindric, rising to or over the canopy with a height of 40—50 m. Some reach still larger 

dimension and tower as emergents over the canopy, equalling the tallest size of the largest Diptero- 

carpaceae; notably species of the genera Agathis, Araucaria and Pinus may reach 70—75 m in 

height, the occasional record being a tree of Araucaria hunsteinii of 89 m (B.GrRay, J. Ecol. 63, 

1975, 273). 
Small conifers are also well represented in Malesia. Mature specimens of no more than | m in 

height are found of Nageia maximus in Bornean swamp forests and of Podocarpus micropedun- 

culatus on the edges of clearings in and near Brunei. Small conifers are also found in scrub in the 

mountains, e.g. Dacrydium medium on G. Tahan (Malaya). Colonies of prostrate Podocarpus 

brassii var. humilis occur on the mountains of New Guinea. Stunted specimens of many other spe- 

cies are found in poor, rocky habitats in the mountains. 

Altitude. Lowland species are for example Podocarpus polystachyus which may be locally com- 
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mon (e.g. in Malaya) on sandy bluffs on the seashore and on low limestone outcrops. Dacrydium 

pectinatum and D. micropedunculatum can be locally common on low lying sand shoals (e.g. in 

S. Borneo), while the former along with A gathis borneensis may form nearly solid stands on low- 

land podsols (kerangas) or lowland peat-forest in Borneo almost at sea-level. The latter occurs 

sometimes in such quantity as to be worthy of exploitation for timber. 

A genus ‘descending’ to low altitude is Pinus: in West Luzon and in Mindoro. Pinus merkusii 

reaches sometimes as low as 50 m altitude as a pioneer in pyrogenous grasslands and up to 150 m 

on volcanic ash streams (lahars) and lavastreams in N. Sumatra. Descent has also been reported 

for Araucaria cunninghamii on steep rocky ridges and spurs, occasionally as low down as 

75—100 m, the ‘normal’ low parameter being c. 500 m. 

With increasing elevation conifer populations become more frequent. At high altitudes species 

become fewer but it is not uncommon to find subalpine forest, whether or not turned into mossy 

forest, dominated by one or a few species of conifers. For example, the summit forest on Mt Leu- 

ser (N. Sumatra) is often dominated by a drooping conifer, Dacrycarpus imbricatus var. curvulus ; 

on Mt Suckling (Papua New Guinea) Araucaria cunninghamii is the dominant conifer. 

Climate. As mentioned above, in Malesia conifers shun the seasonally very dry /owlands of 

eastern Java and the Lesser Sunda Islands. They are also rather rare in the mountain rain-forest 

in this climatically seasonal belt, but Dacrycarpus imbricatus is found as far as Timor as a distinct 

constituent of the mountain forest; after devastation single trees may even survive as relicts in 

pyrogenous grassland, adorned with beards of Usnea. 

Soils. Many conifers prefer nutrient-poor soils, and are often even confined to them, but there 

are also species which are mostly found on richer latosols, e.g. Dacrycarpus imbricatus which 

grows excellently on young volcanic soils. 

As mentioned above, quite a number of conifers grow, sometimes in great quantity, on alluvial 

sandflats or on podsolized sands and sandstone (kerangas) and in peat-swamps, but they are not 

always limited to such habitat, as both Dacrydium pectinatum and Agathis borneensis are also 

commonly met as scattered individuals in middle elevation rain-forest. 

Some conifers, particularly of the genus Podocarpus, thrive on ultrabasic bedrock in Malesia 

(as well as in New Caledonia), dense stunted forest with plenty of Podocarpus confertus in Borneo 

and Podocarpus ridleyi in Malaya are examples. 

On Mt Soroako (Celebes) scattered specimens of A gathis, Dacrydium, Podocarpus and Nageia 

are found on ultrabasic bedrock. This may also be true for localized populations of Podocarpus 

deflexus of Malaya and N. Sumatra. 

More precise data about possibly specialized soil types are unknown for a number of species 

with restricted ranges, e.g. Podocarpus levis in Central Malesia, Dacrydium medium in Malaya 

and Sumatra, Dacrydium ericoides in Borneo, Dacrydium spathoides in New Guinea, and A gathis 

flavescens in Malaya. 

A curious conifer taxon is Dacrydium cornwalliana which is found in the mountains of West 

New Guinea (BW 697) restricted to deep black peat, reminding of the habitat of some Dacrydium 

and Dacrycarpus species occurring in peat under temperate conditions in New Zealand; both the 

former species and Dacrycarpus steupii are the only peat-swamp forest trees of Malesia sofar 

known. Fig. 14. 

As to limestone, it can in general be said that conifers are rare on this bedrock. In western Ma- 

lesia Podocarpus polystachyus occurs on low limestone outcrops; in Borneo and Celebes A gathis 

is also found on soils derived from limestone, and Dacrycarpus imbricatus is found on similar 

soils on Mt Perdido in Timor. 

Autecology. In general Malesian conifers are constituents of the rain-forest and as such are 

dark-germinators, their seedlings growing up under very low light intensity. Germination and up- 

growth of seedlings in shade is also the rule for high altitudes, but pioneering of conifers on dis- 

turbed, pyrogenous open land, at 2500—3000 m altitude was observed for Libocedrus and Phyllo- 

cladus by HOOGLAND. 
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A clear exception are the species of Pinus, P. merkusii and P. kesiya, which are light-demanding 

germinators. They may form permanent, dominant climax stands on very steep, rocky mountain 

slopes where no litter remains to prohibit germination. One can observe this on the Leuser massif 

in N. Sumatra at some 2500 m altitude. This occurrence is rare, the main occurrence is of a tem- 

porary nature, pioneers starting a succession, viz. bare soil of talus, volcanic mudstreams (lahars), 

lavastreams, earth- and rockslides, places torn open by earthquakes, and further man-made pyro- 

genous grassland. In the latter they occupy in W. Luzon and N. Sumatra large surfaces which are 

consequently converted into large, mostly savannah-like stands of Pinus. Under undisturbed con- 

ditions secondary forest and finally new primary forest will grow up among the pines, the litter 

and shade of which prohibits their own regeneration. But as Pinus is a long-lived pioneer, under 

such conditions the pines — which may possibly reach an age of 200—300 years — will remain 

towering over the later primary forest. 

Seed of many tropical Malesian conifers rather soon loses its germination power, in line with 

other rain-forest trees. That of Araucaria hunsteinii is down to zero in ten weeks. According to 

Wuitmokre the viability of seed of Agathis drops rapidly and also that of Araucaria cunninghamii. 

This is also valid for Pinus merkusii. On the other hand seed in Podocarpaceae may require as 

much as a year to germinate. 

To the autecology also belongs the matter of the mycorrhiza, but unfortunately little is known 

of this relation. It is certain that one of the exomycorrhiza of Pinus merkusii is a Boletus, but 

it seems that for Pinus and probably other conifers more genera of fungi are involved. BEVEGE 

(1968) and Honc (Mal. Flor. 41, 1978, 225) have established that in the species of Araucaria an 

unidentified species of Endogone forms an endotrophic mycorrhiza. 

Sociology. Mostly conifers occur scattered through the forest, but a number of species have a 

tendency to occur socially in places. By their large mature size they are then often observed as 

emergents. It must be remarked, however, that occurrences are often local: Agathis is for instance 

in Celebes above some 1600—2000 m (where it rather suddenly becomes abundant) and in the Mo- 

luccas present in most mountain forests and also in the north of West New Guinea, where it is 

tapped on a commercial scale, but in Papua New Guinea it is very scarce and local. 

The same can be said of Araucaria in New Guinea, especially A. hunsteinii, which is found as 

an upper-canopy dominant in the Bulolo area and a few other places, but is elsewhere absent and 

not found in West New Guinea. In most instances we are ignorant about the underlying cause. 

As mentioned above, Podocarpus polystachyus is locally common to subdominant in sandy 

lowland in Malaya and Borneo, and so are Dacrydium pectinatum and Podocarpus micropedun- 

culatus in Borneo, where the former, sometimes together with A gathis borneensis, may form local 

stands on lowland podsols (kerangas) or in lowland peat-forest, with very acid soil conditions. 

Agathis borneensis may also form locally dense stands in the upper canopy. In passing we remark 

that hardly ever conifers are found in forest dominated by dipterocarps, with the possible ex- 

ception of the heath-forest in Borneo. In the West Javanese mixed mountain forest (e.g. on Mt 

Gedeh) there are three large emergents very common: A/tingia excelsa (Hamam.), together with 

two conifers, Dacrycarpus imbricatus and Podocarpus bracteatus. But on Mt Tjeremai, a volcano 

in W. Central Java, there is between c. 1800—2500 m a very large gregarious dominant stand of 

Dacrycarpus imbricatus only. It remains unclear to what factor in the past this has to be ascribed. 

In other islands other species of conifers may be very common or gain subdominance in the 

higher mountains. In Sumatra for example Dacrydium elatum — used for Christmas trees — and 

on Mt Leuser Dacrycarpus imbricatus var. curvulus, the drooping pine. A similar role in moun- 

tain forest is found with the dense stunted forests of Podocarpus confertus in Borneo and of Po- 

docarpus ridleyi in Malaya on ultrabasic bedrock. Localized subdominance is found: Podocarpus 

deflexus and A gathis flavescens in Malaya, Dacrydium medium in Malaya and Sumatra, and Da- 

crydium ericoides in Borneo. 

Mostly conifers occur scattered in the mixed broad-leaved rain-forest, not infrequently repre- 

sented by several species; e.g. KALKMAN & VINK found on the Doma Peaks in Central New Guinea 
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Libocedrus papuana as an emergent, accompanied by Dacrycarpus expansus, Phyllocladus hy- 

pophyllus, and Podocarpus pseudobracteatus (Blumea 18, 1970, 119). 

Anatomy. The most important wood anatomical surveys of Coniferales are by E.W.J.PuH- 

tips, Identification of softwoods, For. Prod. Res. Bull. London 22 (1948, repr. 1966), and by 

P.Grecuss, Identification of living Gymnosperms on the basis of xylotomy, Budapest (1955), Xy- 

lotomy of the living conifers, Budapest (1972). Additional data for Malesia and adjacent regions 

can be found in R.KANEHIRA, Identification of Philippine woods by anatomical characters, Tai- 

hoku (1924) 231—244; H.H.JANssonius, Mikrographie des Holzes der auf Java vorkommenden 

Baumarten 6 (1936) 469—494; H.Descu, Mal. For. Rec. 15 (1954) 630—632; M.KAEIsER, Phyto- 

morphology 4 (1954) 39—47; J.vAN DER BuRGH, Rev. Palaeobot. Palyn. 15 (1973) 73—275; 

S.HayasHI c.s., Micrographic atlas of Southeast Asian timber, Kyoto (1973); T.FURUNO, Res. 

Rep. Foreign Wood 6, Shimane Univ., Matsue (1977); J.H.FUNDTER & J.H.WissE, Meded. Land- 

bouwhogeschool Wageningen 77-9 (1977); K.OGaTA, Identification of Southeast Asian timbers 

(in Japanese), Jap. Ass. Wood Technology (1985). 

Despite the seemingly homogeneous microscopic structure of the vesselless wood of conifers, 

there are a number of highly diagnostic wood anatomical differences at various levels of the taxo- 

nomic hierarchy which can be profitably used for identification and which can help in the recon- 

struction of a natural classification. In the Malesian representatives of the Coniferales a number 

of genera can be immediately recognized on unique, single or combined characters: 

Pinus — Vertical and horizontal resin ducts present, cross field pits (/.e., pits from tracheids 

to ray parenchyma cells) fenestriform or pinoid, ray tracheids present. (N.B.: resin ducts and ray 

tracheids are absent from all other Malesian Coniferales.) 

Agathis and Araucaria — Pits on tracheids alternate and in a closely spaced honeycomb-like 

pattern (‘araucaroid’). 

Taxus — Tracheids with distinct spiral thickenings. 

Libocedrus — Cross field pits strictly cupressoid (/.e., with narrow, included apertures). 

Podocarpaceae — The distinction of Podocarpaceae from Libocedrus is fairly subtle: cross 

field pits in Podocarpaceae often include cupressoid types but almost invariably also other types 

such as taxodioid, pinoid, or piceoid pits. Most Malesian Podocarpaceae and Libocedrus have 

fairly common to abundant axial parenchyma in their wood, a feature absent from the other coni- 

fers. However, Phyllocladus and at least some temperate species of Dacrydium lack axial paren- 

chyma. Presence or absence of parenchyma has been used as an important character for sectional 

delimitation in Podocarpus sensu lato by KAEISER, /.c., but some of her observations have been 

contradicted in a more detailed study by R.N.PATEL, New Zeal. J. Bot. 5 (1967) 307—321. The 

evidence available from the literature at present suggests that the wood anatomical variation pat- 

tern within the Podocarpaceae does not coincide with generic delimitation; further studies of well- 

authenticated samples are needed to assess the taxonomic significance of the wood anatomical va- 

riation in this family. 

Leaf anatomy can also play a useful role in identification and classification of the Coniferales, 

as exemplified in the study by J.T. BUCHHOLZ & N.E.Gray, J. Arn. Arb. 29 (1948) 49—76 on the 

systematics of Podocarpus sensu lato and by J.W.LANyoN, A card key to Pinus based on needle 

anatomy, Min. Conservation, N.S.W., Australia (1966), also including the two anatomically dis- 

tinct Malesian species Pinus merkusii and P. kesiya. The extensive leaf anatomical literature on 

conifers is summarized in K.Napp-ZINnN, Encyclopedia of Plant Anatomy 8 (1), Berlin (1966). — 

P. BAAS. 

Palynology. In general gymnospermous pollen is distinguished from angiospermous pollen 

by the alveolate-granular structure of the sexine, the lamellate structure of the nexine, and the 

presence of one distal aperture. With the exception of some primitive ranalean groups Angio- 

sperms have pollen with a columellate sexine, a non-lamellate nexine, and 3 or more equatorial 

apertures, or have pollen with attributes that can be derived from this basic pattern. The structure 

of the sexine seems at present the most reliable character. 
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The only aperture in pollen of Coniferales is always distal. Mostly it is a thin area (leptoma) 

in the exine, which is often further distinguishable by a different ornamentation. In Araucariaceae 

this area is large and circular, in Cupressaceae and Taxaceae small and circular; in Pinaceae and 

Podocarpaceae it is mostly large and oblong. When large, the thin area may also have a harmome- 

gathic function beside participating in the germination process. Sometimes an aperture is difficult 

to trace. 
A remarkable feature of some Coniferales pollen types is the presence of air bladders (wings, 

sacci) at the distal pole beside the aperture. Araucariaceae, Cupressaceae and Taxaceae have 

none, but most Pinaceae (except Larix, Pseudotsuga) and Podocarpaceae (except Saxegothaea) 

have 2 or 3 of them. Grains without bladders are more or less spherical; those with bladders have 

a spherical, lens-shaped, or oblong corpus. 

Most Coniferales pollen is medium-sized (25—50 tm). Pinaceous grains measure (40—)50—70 

(—80) um; the corpus of the likewise saccate podocarpaceous grains are mostly smaller (up to 50 

uum). Both cupressaceous and taxaceous grains range from 18 to c. 36 um. Araucariaceous grain 

size varies from 40—60 um (A gathis) to 60—90 um (Araucaria). In addition Araucaria pollen dif- 

fers from that of Agathis by the presence of a proximal annular thickening. 

There is a great deal of variation with regard to wall stratification and structure. Araucariaceae, 

Cupressaceae, and Taxaceae have a thick intine compared with the exine. In Cupressaceae the in- 

tine is even very thick, often comprising much more than half of the grain volume. A thick intine 

has the capacity of swelling after moistening and probably plays an important role in the germina- 

tion process. In Pinaceae and Podocarpaceae the intine is proportionally less thick. The nexine 

is lamellate in all Coniferales. The sexine is alveolate-granular in Araucariaceae, Cupressaceae, 

and Taxaceae, in Larix and Pseudotsuga of the Pinaceae, and in Saxegothaea of the Podocarpa- 

ceae; in all the rest of the Pinaceae and the Podocarpaceae the sexine offers a columellate-tectate 

appearance superficially like the situation in Angiosperms, essentially being a variation of the al- 

veolate structure. In Pinaceae, Podocarpaceae, and in most Araucariaceae pollen the sexine is 

thicker than the nexine, at least at the proximal side (cappa). In Cupressaceae, Taxaceae, and part 

of Araucariaceae pollen the nexine is the thickest layer. In the latter three families the surface of 

the sexine has a perine-like covering, consisting of small (< 1 um) granules (orbicules), which is 

absent in Pinaceae and Podocarpaceae. 

Air bladders or sacci form a remarkable aspect of the pollen wall of most Pinaceae and Podo- 

carpaceae. Sacci develop by proliferation of the alveolate layer of the wall. Probably they func- 

tion in both flight and harmomegathy of a grain. All Pinaceae have 2 sacci, except Larix and 

Pseudotsuga which are devoid of them and are fundamentally different from other Pinaceae. 

Tsuga mostly has pollen with one distal saccus encircling the aperture. In Podocarpaceae the 

genus Saxegothaea has no sacci and is therefore, and also on account of other features, considered 

as related to the Araucariaceae. In Podocarpaceae there is more variation in respect to the num- 

ber, shape, and size of the sacci than in Pinaceae. Pollen grains of Dacrycarpus are provided with 

3 sacci, those of Nageia, Podocarpus, and Prumnopitys with 2. Phyllocladus and Falcatifolium 

pollen also have 2 sacci, but in the first they are very small and in the latter they are narrowly 

connected around the aperture. In Dacrydium a type occurs which has one fully radiosymmetric 

saccus around the aperture. Dacrydium has also the Podocarpus-like bisaccate type. Saccate 

pollen of the extra-Malesian podocarpaceous genera has 2 sacci (Acmopyle, Parasitaxus) or 3 sac- 

cl (Microcachrys, Pherosphaera). In the latter two genera and in Dacrycarpus sometimes grains 

occur which have 4, 5 or 6 sacci due to aberrant tetrad configuration. 

Pollen of the extra-Malesian Cephalotaxaceae and Taxodiaceae is largely similar to that of Cu- 

pressaceae and Taxaceae. 

Coniferales are probably strictly wind-pollinated, the pollen being not sticky, smooth-surfaced, 

and sometimes provided with sacci. In the former two characters Coniferales pollen resembles 

some wind-pollinated Angiosperms (e.g. Gramineae, Betulaceae). 

References: ERDTMAN, Pollen and spore morphology/plant taxonomy, Gymnospermae (1957) 
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5—44, illus., (1965) 9—82, text; POocCKNALL, New Zeal. J. Bot. 19 (1981) 67—95, 259—266, 

267-272; Stvak, Pollen et Spores 17 (1975) 349—421; STAPLIN c.s., Rev. Palaeobot. Palyn. 3 

(1976) 297—310; TENGNER, Bot. Notis. 118 (1965) 450—452; VAN Campo, C. R. Acad. Sc. Paris 

272 (1971) 2071—2074; WALKER, The evolutionary significance of the exine, Linn. Soc. Symp. 

Ser. 1 (1976) 251—308; WEND, J. Inst. Polyt. Osaka City Univ. 11 (1960) 109—136; WopEHOUSE, 

Pollen grains (1935). — R.W.J.M. VAN DER Ham. 

Phytochemistry & Chemotaxonomy. Chemical characters of Coniferales were sum- 

marized twice in ‘Chemotaxonomie der Pflanzen’ (HEGNAUER, 1962, vol. 1: 293—440, 478—482; 

1986, vol. 7: 462—554, 801—802). Here rather extensive bibliographies can be found for all fami- 

lies of Gymnospermae, Cycadopsida, Coniferopsida, Taxopsida and Chlamydospermae. 

General characters of Coniferales are: cuticular waxes of the so-called estolide-type; lignin 

which usually lacks the syringyl component; seeds which store predominantly starch or oils with 

unusual fatty acids, /.e. bi-tetra-unsaturated C;g- and C20-acids with an isolated double bond in 

5-position; accumulation of cyclitols such as pinitol, sequoyitol and (or) 0-methylmucoinositol in 

leaves, bark and wood; storage of shikimic and (or) quinic acid in leaves; accumulation of lignans 

(phenylpropanoid dimers) and (or) agatharesinol-type norlignans in wood, bark, traumatic resins 

and leaves (here sometimes as glycosides); production and exudation after injury of oleo-resins 

or gum-resins. 

Oleo-resins and gum-resins are deposited in schizogenic canals and cavities which seem to be 

lacking only in some representatives of Taxaceae. Oleo-resins are mixtures of essential oils and 

resins; turpentine is the essential oil produced by distillation of oleo-resins obtained from several 

species of Pinus. Gum-resins are mixtures of essential oil, resin and mucilage; Araucaria is the 

main producer of gum-resins among Coniferales. The predominant constituents of the essential 

oils of most Coniferales are mono- and sesquiterpenoids; some members of Podocarpaceae and 

other families produce appreciable amounts of steam-volatile diterpene hydrocarbons and hence 

yield diterpene-rich essential oils. The resins of Coniferales are mainly composed of diterpenoids; 

often diterpenic acids predominate. Colophony or rosin is the resin part of pine oleo-resins and 

Manila copal is the hard oleo-resin from Agathis dammara. Amber or succinite is the fossil resin 

of pines and Kauri copal is fossilized A gathis resin. 

Tannins are ubiquitous in Coniferales. They are represented in the taxon exclusively by the so- 

called condensed tannins and their building stones, the catechins and proanthocyanidins. Galli- 

and ellagitannins are totally lacking. 

Other classes of compounds which seem to be totally absent from Coniferales are iridoid com- 

pounds, cardenolides and steroidal saponins. The same seems to be true of triterpenoids of the 

ursane, Oleanane and lupane classes, and hence of corresponding saponins. 

Triterpenoids are represented in Coniferales by lanostane-type tetracyclic, onocerane-type 

tetra- and pentacyclic, and hopane-type pentacyclic compounds. Steroids are represented by the 

ubiquitous phytosterols; moreover, the frequent occurrence of phytoecdysones in rather high con- 

centrations is somewhat typical of the taxon. In the products of steroid and triterpenoid meta- 

bolism Coniferales strongly resemble Pteridophytes. 

Polyphenolic compounds other than lignans and tannins are accumulated by all conifers but, 

besides the general occurrence of flavonoids as a group, most classes of compounds and many 

individual compounds are restricted to taxa of lower levels such as infrageneric, generic and 

suprageneric entities. The same is true of alkaloids and several other classes of chemical constit- 

uents. Some examples to illustrate the situation follow. 

Agathisflavone-, amentoflavone-, cupressuflavone-, robustaflavone- and hinokiflavone-type 

biflavones seem to be nearly ubiquitous in leaves of Gymnosperms, but are lacking in Pinaceae 

which yielded hitherto only one biflavonoid, the flavone-flavonol dimer abiesin. 

Cephalotaxin-type alkaloids occur in all species of Cephalotaxus. 

All members of the genus Taxus (but not the other representatives of Taxaceae) produce taxane- 

type diterpenoids which are often esterified with the so-called Wintersteiner acid, which is a dime- 
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thylamino derivative of a hydroxydihydrocinnamic acid; the resulting nitrogen-containing con- 

stituents, such as the taxines and related compounds, are the ‘Taxus alkaloids’; they are accompa- 

nied in Taxus by the cyanogenic glucoside taxiphyllin. The latter too seems not to occur in other 

genera of Taxaceae, but is present in Metasequoia and in some species of Juniperus. 

In Podocarpaceae several tendencies concerning secondary metabolism are recognizable: es- 

sential oils with appreciable amounts of diterpene hydrocarbons, ferruginol- and totarol-type 

phenolic diterpenes, bitter and biologically highly active mono- and bisnorditerpenoid lactones 

such as nagilactone, and accumulation of large amounts of phytoecdysones such as the maki- 

strones and the podecdysones are examples of such family-characteristic tendencies. At the same 

time the family is the only representative of conifers which makes use of anthocyanins to advert 

its diaspores: red to pink fleshy parts of Dacrydium, Phyllocladus, and Podocarpus diaspores 

contain an array of anthocyanins; anthocyanins may also be present in young leaves and strobili; 

the latter feature is not restricted to Podocarpaceae, however. 

Antibiotically active carvacrol and thymol derivatives and tropolone-type mono- and sesquiter- 

penic compounds are present in the wood of many Cupressaceae, including Libocedrus s.1. 

Exudates of many species of Araucaria contain larger amounts of mucilage than most other 

conifers; they are true gum-resins; ANDERSON and Munro observed 20—80% of mucilage in 

Araucaria-exudates with 10—20% of uronic acids, 50—70% galactose and up to 7% of the rather 

unusual sugar acofriose (3-0-methylrhamnose) as building stones. Acofriose is also present in 

mucilages of Cycadaceae. 

An array of low-molecular phenolic compounds, such as hydroxyacetophenones, stilbenes, di- 

hydrostilbenes and phenylpropanoids (monolignols) is known from Pinaceae; they occur free and 

as glycosides and often have a taxon-characteristic distribution, and hence can be useful as taxo- 

nomic characters. Pinosylvin and its monomethy] ether have been interpreted as phytoalexins of 

Pinus because their synthesis is induced in the softwood after infection; normally these antifungal 

compounds are present in Pinus only in hardwoods and in barks. 

Flavonoid patterns were taxonomically exploited by many phytochemists; flavonoids yielded 

characters applicable at all levels of the taxonomic hierarchy. Just one example: C-glycoflavones 

have not yet been traced in Araucariaceae, Cephalotaxaceae, Cupressaceae and Taxaceae, and 

seem to be restricted in Pinaceae to Abies, Keteleeria, Tsuga and Larix; moreover, they were de- 

tected in Podocarpaceae in some species of Podocarpus. 

In recent times detailed analyses of essential oils were performed during biosystematic studies 

of a number of American conifers; the results proved to be rather promising; in many instances 

a better understanding of complex population structures was made possible by such inves- 

tigations. 

As a whole Coniferales are chemically well characterized by the general presence of several clas- 

ses of chemical constituents and by the total absence of others. Moreover, secondary metabolites 

yielded a large number of characters applicable at different levels of the taxonomic hierarchy. — 

R. HEGNAUER. 

Systematics. Generic delimitation. Four genera replace earlier broad treatments of the genus 

Podocarpus, all of which I recognized in 1969 (J. Arn. Arb. 50: 274—369); in part they had for- 

merly been distinguished as sections of this genus. Certainly there exist substantial relationships 

between them, but it must be well recognized that this is no sufficient reason for adopting a one- 

genus concept for the whole. As a matter of fact the morphological differences between these 

sharply distinct genera are at least of equal taxonomic ‘weight’ as compared to the differences 

between many other groups of northern hemisphere coniferous genera unequivocally distin- 

guished. On the other hand I cannot adhere to the recent splitting of the genus Libocedrus. For 

further argumentation I refer to the text under the genera in the taxonomic part. 

Cultivation. A fairly large number of exotic conifers are cultivated in Malesia, in part for 

testing them for forestry purposes, reafforestation, in part as ornamentals in gardens and parks. 

It falls outside the scope of this Flora to treat the cultivated exotics like the native species, none 
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of them is naturalized. Quite some have been incorporated in BACKER & BAKHUIZEN VAN DEN 

BRINK’s Flora of Java (Vol. 1, 1963, 87—95) which may be useful for their identification. A more 

general work that I can advise for identifying cultivated conifers is W. DALLIMORE & A.B. JACK- 

son, A handbook for Coniferae and Ginkgoaceae, 4th ed., revised by S.G. HARRISON (1966). 

Of native conifers several are in cultivation for various purposes. Agathis philippinensis is fre- 

quently cultivated as a wayside tree in W. Java and probably elsewhere, and occasionally found 

in parks. Araucaria cunninghamii is frequently planted in parks and gardens as an ornamental 

tree. Araucaria hunsteinii, of which very large dominating complexes are found in some places 

in the Bulolo area in Papua New Guinea, is exploited from native growths, but the cleared ter- 

ritory is replanted with it on a large scale, because of the valued timber used for plywood. Dacrydi- 

um elatum is, according to CORNER, widely planted in the hills in Malaya for ornamental purpose. 

Finally Pinus merkusii is widely used for reafforestation and in addition for timber and the tap- 

ping of resin for the turpentine industry; notable huge complexes are found at Aek na Uli on the 

eastern hills around Lake Toba in N. Sumatra; large complexes are also found in S. Celebes; it 

is also used as an ornamental in parks and gardens. 

In nurseries, especially of Agathis, a single specimen of an older seedling already provided with 

mycorrhiza is planted in the centre of the beds in order to speed upgrowth of seedlings. 

An important point for silviculturists is the fact that, as mentioned above, the seed of many 

tropical conifers soon loses germination power. For Pinus merkusii, which is distributed on a 

large scale, very special care must be taken to keep the sundried seed in sealed metal containers 

with charcoal; even with these precautions a rather rapid loss of germination power takes place. 

This has been subject to extensive study. Keeping seed storage cooled is also applied. 

The timber of the large-sized species of all genera is most valuable, but only few are planted 

for this purpose on a large scale. This is in part due to the fact that of most species growth is slow, 

with the exception of Pinus species. It depends also for what purpose the timber is used, for pulp, 

sawn timber or high quality veneer. WHITMORE mentioned for Agathis in Java a rotation period 

of 30 years for pulp, and 50 years for veneer. For Araucaria in New Guinea a rotation period of 

60 years is reckoned for plywood. 

Economic uses. As mentioned above all larger species of all genera provide excellent timber. 

In addition, species of Agathis are tapped large-scale, especially in the Moluccas and New Guinea, 

and to a less extent in Borneo and Celebes, for the resin (‘copal’ or ‘manila copal’, wrongly ‘da- 

mar’). In addition to the resin obtained from living trees, large bodies of subterranean resin of 

vanished trees are collected. The market for manila copal declined after the introduction of oil- 

based synthetics but there is still a use for special purposes. 

The resin of Pinus merkusii, and to a less extent that of P. kesiya, is collected for the turpentine 

industry. In N. Sumatra, in the vicinity of Takengon, there was a large factory for this purpose. 

See C. BRANDTS Buys c.s. (Meded. Proefstation Boschwezen 19, 1928). 

References in synonymy. Aremark must be made about the references in the synonymy 

of the species. I have omitted in many cases the mention of names without description or notes 

which occur in so many local plant lists and casual enumerations. This was made especially urgent 

by the fact that the names used in these lists, e.g. of Agathis and Podocarpus, are often wrong 

according to my classification. To account for all these ‘non’ or ‘sensu’ names would have caused 

an unnecessarily complicated synonymy. If collectors’ numbers were cited in these local lists, 

proper identity of these records can easily be checked by means of the ‘Identification Lists of Ma- 

lesian Specimens’ n. 61 (1982), which was issued separately by the Rijksherbarium, Leiden. 

KEY TO THE FAMILIES 

based on sexual characters 

1. Ovules strictly terminal on short fertile shoots, erect, wingless. Pollen sacs usually several on each micro- 

SPOLODIV a WOpsin PlesiraGescOny | edOnSme see met Series noi oe, ope aie i eee ee Taxaceae 

1. Ovules produced on axillary structures of a fertile shoot. 
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2. Seed usually cupped by a fringing epimatium or the inverted seed even completely enclosed by a leathery 

or fleshy structure, rarely naked and rarely erect, solitary, wingless. Reduced cone bracts often fleshy. 

Two pollen sacs on each microsporophyll. Cotyledons usually two fused pairs, occasionally more 

Podocarpaceae 

2. Seed produced on an erect, woody, rarely fleshy scale which is often fused with the fertile bract, erect or 

inverted, occasionally solitary, more often two or more per fertile scale, usually with one or more wing(s). 

3. Fertile bract and scale fused, sometimes indistinguishable. Seeds solitary or in variable numbers. More 

than two pollen sacs on each microsporophyll. Cotyledons usually 2—4. 

4. Seed inverted, solitary; large mature seed cones disarticulate. Leaves spirally placed or apposite- 

decussate and distant. Cotyledons four or two fused pairs ....................--. Araucariaceae 

4. Seed erect, solitary or in variable numbers; small mature seed cone does not disarticulate. Leaves crowd- 

ed, opposite-decussate or whorled. Cotyledons two or occasionally more, not fused.. Cupressaceae 

3. Fertile bract separate from scale and not woody. Seeds two per scale, inverted, each with a single wing. 

Two pollen sacs per microsporophyll. Leaves spirally placed. Cotyledons more than two .. Pinaceae 

ARTIFICIAL KEY TO THE FAMILIES 

based on vegetative characters 

1. Leaves spirally attached, sometimes distichous. 

2. Leaves (needles) in bundles of 2—3 with a basal sheath (Pinus) ...............0 eee eeeeee Pinaceae 

2. Leaves not in bundles with a basal sheath. 

3. Leaves needle-like or scale-like. 

Amilfeavestscale- like (DacryGanpuss DACryAIUsi na ae eel ers terse eer enseeka oe ei Podocarpaceae 

4. Leaves needle-like, triangular or quadrangular in cross-section. 

5. Tree with a very dominant primary trunk with regularly placed whorls of lateral branches. Seeds dry, 

invlareeybracteate cones (Avjaucaria Cunningharnit)) osteo hake ree Araucariaceae 

5. Tree quite irregularly branched. Seeds few, in reduced cones (Dacrycarpus, Dacrydium, Falcatifolium) 

Podocarpaceae 

3. Leaves distinctly flattened and often broad. 

6. Leaves bifacially flattened, linear, less than 2.5 mm wide, with a basal constriction (Taxus) Taxaceae 

6. Leaves if linear either bilaterally flattened, or more than 2.5 mm wide, or without a basal constriction 

(Dacrycarpus, Falcatifolium, Phyllocladus, Podocarpus, Prumnopitys) ..........- Podocarpaceae 

1. Leaves decussate, often distichous. 

melkeavessscaleslikel (G1DOCEGiUS) eee eens eee ei eo eles eee le Cupressaceae 

7. Leaves broad and many-veined. 

8. Leaves sessile, clasping, lanceate from a broad base (Araucaria hunsteinil)......... Araucariaceae 

8. Leaves broad, not with a stem-clasping base. 

Oealierminalebudvhemisphencali(Aleathis)ine = 5 so-ie ae elaine ae cer err Araucariaceae 

Ommlicnminalibudvacuter(Nageia) are tore Sane oan Ee ia eis ee tee erase ere ae Podocarpaceae 

TAXACEAE 

The affinity of Taxaceae has been much debated, with many authors favouring 

a separate order, Taxales, for it, a position with which I tend to agree. Further 

questions are raised concerning the grouping of other families with Taxaceae, 

as against the other conifer families, based on the lack of seed cones, fleshiness 

of the mature fruit, or lack of a fertile seed scale. Cephalotaxaceae (not in Ma- 

lesia) has a reduced seed cone structurally organized quite differently from other 

conifers and vegetatively strongly resembling Taxaceae, so | would group these 

two together. All other conifer families show seed structures easily derivable 

from a compound cone with ovules produced on the upper face of a fertile scale 

which grows in the axil of a bract. Although Taxaceae, perhaps joined by 
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Cephalotaxaceae, can be set apart from the conifers proper, all can agree that 

taxads and conifers are more closely related to one another than to any other 

recognized group. 

Distribution. Of the five genera recognized for the Taxaceae, only Taxus reaches Malesia. 

Four are distinctly Holarctic in distribution, including Taxus, which is much the most widespread 

and reaches into tropical highlands. The fifth, monotypic Austrotaxus, appears on the other side 

of Malesia in New Caledonia, a distinct fragment of Gondwanaland, obviously a most curious 

relict on the southern hemisphere (FLoRIN, Acta Horti Berg. 20 (4), 1963, 260, f. 61: map). 

1. TAXUS 

LINNE, Gen. PI. ed. 5 (1754) 462; Sp. Pl. 2 (1753) 1040; Pitcer, Pfl. R. IV, 5, 

Heft 18 (1903) 110; in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 208; Firorin, Acta 

Horti Berg. 14 (1948) 378; GaussEN, Gymn. Act. & Foss. fasc. 15, ch. 25 (1979) 

2. — Fig. 2, 3. 

Evergreen trees or (prostrate) shrubs. Bark thin, smooth, purple-red, peeling 

in large thin flakes. Leaves spirally placed (but usually twisted into a single 

plane), linear to linear-lanceolate, acute, distinctly constricted at the base where 

the leaf twists into a horizontal position and then widening again in the decur- 

rent part, penetrated by a single vascular strand marked on the lower surface 

by a blunt ridge which separates two bands of stomata and on the upper stoma- 

ta-free surface by a sharp narrow ridge. Foliage and fertile buds small and glob- 

ular, formed by several small keeled overlapping scales, the lower ones of which 

remain small while the higher ones expand with growth to become round and 

membranous. Usually dioecious. The fertile structures produced in the axils of 

ordinary leaves. Pollen cone solitary above a basal cluster of sterile scales, each 

peltate microsporophyll with a symmetrical whorl of 6—8 inverted pollen sacs, 

one microsporophyll in a terminal position and up to a dozen spirally placed la- 

teral microsporophylls. Seed-bearing structure compound with one or more 

short ovule-bearing shoots produced subterminally on a very short fertile axis 

covered by minute keeled spirally arranged scales, each fertile shoot consisting 

of several decussate pairs of keeled scales which expand as the seed matures into 

a broad membranous oval shape and together cover the base of the ripened 

fruit. A small basal aril gradually grows to cup the single erect terminal seed, 

finally becoming fleshy and bright red. Mature seed flask-shaped, slightly wider 

than thick with the wider margin slightly keeled. 

Distr. Seven species on the northern hemisphere middle latitudes and some tropical highlands, almost 

completely allopatric, but possibly some overlap between two species in the eastern Himalayas; one species 

in Malesia, and that one more common in subtropical parts of China. The genus has a predominantly northern 

hemisphere distribution, Central America and S. Celebes being the stations at lowest latitude. Fig. 1. 

Fossil remains are known from Europe (middle Jurassic to Pliocene) and eastern Asia (Miocene to Plio- 
cene). 

Ecol. Understory or canopy plants of moist temperate or tropical mountain forest. From near sea-level 

in their northernmost occurrence in Norway they reach to nearly 3000 m in subtropical and tropical mountains 
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Fig. 1. Range of the genus Taxus L. (solid line) and 7. sumatrana (MiqQ.) DE LauB. (broken line and hatched). 

and do not go below 1200 m in tropical latitudes. As an undershrub they can be locally quite common, but 

the trees in this genus rarely take a dominant canopy role. Growth is generally quite slow but dense and speci- 

mens are Often prized as ornamentals. Even the forms which are capable of becoming immense trees usually 

appear as shrubs or at best as small trees when under cultivation. 

Pollination is strictly by wind dispersal. Fruits are taken by birds and probably other animals. The seeds 

are bitter and poisonous when broken into, so that the seeds are normally ingested intact and efficiently dis- 

persed in animal droppings. Seeds germinate readily in moist shady places. 

Seedling foliage is essentially similar to that of the adult. Vigorous young plants tend to have leaves larger 

than those of fully mature specimens, up to two and three times as large and sometimes more lanceolate and 

falcate. 

Taxon. All seven species are closely related and some, at least, hybridize readily. As a result some authors 

such as PILGER prefer to recognize but one species with several subspecies. I would need to know more about 

the relationships between the taxa before I could take a strong position in this case. 

Uses. The tough, dense wood has excellent qualities and has been in demand for many uses. Best known 

is its service for bows and decorative woodwork such as chests and coffins. It is also desirable for fence posts, 

flooring, and mallots. The well-marked reddish brown heartwood contrasts pleasingly with the pale yellowish 

sapwood. 

nensis PitGER, Pfl. R. IV, 5, Heft 18 (1903) 112; in 

E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 210. — T. 

1. Taxus sumatrana (MiQ.) DE LAus. Kalikasan 7 

(1978) 151. — Cephalotaxus sumatrana Miq. FI. Ind. 

Bat. 2 (1859) 1076. — Podocarpus celebicus HEMSL. 

Kew Bull. (1896) 39. — Cephalotaxus celebica 

Wars. Monsunia | (1900) 194. — Cephalotaxus 

mannii (non HooK.f.) PRiTZEL ex Dies, Bot. Jahrb. 

29 (1900) 214; Witson, J. Arn. Arb. 7 (1926) 40. — 

T. baccata (non L.) Masters, J. Linn. Soc. Bot. 26 

(1902) 546, p.p. — T. baccata ssp. cuspidata var. chi- 

baccata ssp. wallichiana (non Zucc.) PILGER, Pfl. R. 

IV, 5, Heft 18 (1903) 112; BUNNEMEVER, Trop. Na- 

tuur 10 (1921) 55, f. 8; STEEN. Bull. Jard. Bot. Btzg 

III, 13 (1934) 194; Steup, Trop. Natuur Jub. no. 

(1936) 41, f. 1. — T. baccata var. sinensis HENRY in 

Elwes & Henry, Trees Gr. Brit. & Irel. 1 (1906) 100. 

— T. wallichiana (non Zucc.) Foxw. Philip. J. Sc. 
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Fig. 2. Taxus sumatrana (MiqQ.) DE LAvuB. on the peak 

of Mt Bonthain, Celebes, 1700 m alt. (Photogr. 

J.VAN ZIJLL DE JONG, 1933). 

6 (1911) Bot. 166; MerR. En. Philip. Fl. Pl. 1 (1923) 

5; YAMAMOTO, J. Soc. Trop. Agric. 10 (1938) 182, f. 

42. — Tsuga mairei LEMEE & LEVEILLE, Le Monde 

des Plantes, année 16 (2me sér.) n. 88 (May 1914) 20; 

Bull. Acad. Int. Geog. Bot. 16 (1914) 20. — T. 

cuspidata var. chinensis (PILGER) REHDER & WILSON 

in Sargent, Pl. Wils. 2 (1914) 8, p.p. — T. cuspidata 

(non SteEB. & Succ.) KANEH. Formos. Trees (1917) 

616. — T. chinensis (PILGER) REHDER, J. Arn. Arb. 

1 (1919) 51; ibid. 4 (1923) 119; DaLLIMorE & JAcK- 

son, Handb. Conif. (1923) 71; Witson, J. Arn. Arb. 

7 (1926) 41; thid. 8 (1927) 88; HAND.-Mazz. Symb. 

Sin. 7 (1929) 2; Hu & Cuwn, Icon. Pl. Sin. 2, 8 (1929) 

pl. 53; BEAN, Trees & Shrubs Brit. Is. 3 (1933) 476; 

Orr, Not. R. Bot. Gard. Edinb. 18 (1933) 124; ibid. 

19 (1937) 261; KANEH. Formos. Trees rev. ed. (1936) 

31; REHDER, Man. Cult. Trees & Shrubs 2 (1940) 3; 

MetTca LF, Fl. Fukien 1 (1942) 23; FANG, Icon. Pl. 

Omeiens. II, 2 (1946) t. 190; Law, Bot. Bull. Acad. 

Sin. I, 2 (1947) 143. — T. wallichiana var. chinensis 

(PILGER) Florin, Acta Horti Berg. 14 (1948) 378, pl. 

5; GAUSSEN, Gymn. Act. & Foss. fasc. 15, ch. 25 
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(1979) 16. — T. speciosa FLorin, Acta Horti Berg. 14 

(1948) 382, pl. 6; Lt & KENG, Taiwania 1 (1954) 29, 

pl. 2. — 7. mairei (LEMEE & LEVEILLE) Hu & Liv, II- 

lus. Nat. & Introd. Lign. Pl. Taiwan 1 (1960) 16; 

GAUSSEN, Gymn. Act. & Foss. fasc. 15, ch. 25 (1979) 

16, f. 858. — T. celebica (WALL.) L1, Woody FI. 

Taiwan (1963) 34; Harrison, Handb. Conif. & 

Ginkgo (1967) 598. — T7. yunnanensis CHENG, 

CHENG & Fu, Acta Phytotax. Sin. 13 (4) (1975) 86. 

— Fig. 2, 3. 

Fig. 3. Taxus sumatrana (MiQ.) DE LAus. Habit, fe- 

male, with fruit, x 1 (DE LAUBENFELS P668). 

Large, slow-growing tree to as much as 45 m high 

and over | m diam., but considerably shorter on ex- 

posed ridges. Leaves on juvenile specimens or on vig- 

orous shoots linear lanceolate and often falcate with 

a prominent bend near the base and also sometimes 

with a slight reverse curve near the apex which is nar- 

rowly acute and often slightly spiculate, 2—4 cm long 

by 2—2.5 mm wide at the widest part below the centre 

of the leaf. Leaves on older specimens or from ex- 

posed positions more nearly linear and straight and 

abruptly narrowed at the apex, 1.5—2.5 cm by 1.5—2 

mm, with slightly recurved margins. Pollen cones 
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globular on a short stalk, about 4 mm in diameter. 

Mature seed c. 6 by 5 mm, and 4 mm thick. 

Distr. Eastern Himalayas, N. Burma, SE. Chi- 

yond their early stages of growth in lowland China, 

while highland trees, as is usual elsewhere, are of 

much reduced stature. 

na, Taiwan, South Vietnam; in Malesia: Sumatra 

(from Karoland southwards to Benkulen), Philip- 

pines (Luzon: Lepanto, Benguet, Laguna, Tayabas; 

Mindanao; Davao), Celebes (Central and SW.: Bon- 

thain Peak). Fig. 1, 4. 

Ecol. Moist subtropical forests and tropical high- uA : ; 4 

land ridges and mossy forests in the canopy and Veen ae am 

locally dominant; 1400—2300 m. ai) 7 es ; 

Uses. A magnificent timber tree, but occurring tt my 

too locally to be of importance and too slow-growing rm Pee 

for cultivation. a YW IBS 

Vern. TYampinur batu, Karo, kaju tadji, Mt Ye : JST 

Dempo. Q\/ ws Was = 

Note. The extensive synonymy partly stems from [| = el ey, =; 

the discontinuous distribution, but several authors WW pany) ye eee 

insist that two types exist in China. Whereas im- : ‘o B 

mense trees are seen in undisturbed forests of Taiwan SS a 

and in Malesia, on the mainland only smaller trees fi eae 

are normally seen with one type reported mostly at 

lower elevation and another at higher elevation. Both 

types, however, often appear from the same collec- = OF 

tion area and I was able to collect both from a single 

large Formosan tree, part from low on the tree and 

part from high up. It appears that trees rarely get be- Fig. 4. Range of Taxus sumatrana (MiQ.) DE LAUB. 

PODOCARPACEAE 

Monoecious or dioecious trees and shrubs, some prostrate (and one parasitic on 

another member of the family, Parasitaxus, in New Caledonia). Each cotyle- 

don, of which there are usually two but in a few cases more, a fused pair with 

a corresponding bifid tip. Foliage buds ranging from a loose cluster of reduced 

leaves to a complex specialized structure (in Podocarpus). Leaves of many 

shapes and sizes. Pollen produced in small cones with many microsporophylls, 

each of which have two inverted dorsal pollen sacs above which is a small sterile 

tip. Male cones may be solitary in the axils of ordinary leaves, sometimes many 

adjacent cone subtending leaves, or they may be terminal or clustered on special 

structures involving sterile scales, or in a few cases they may arise in the axils 

of scales at the base of a new foliage shoot. The pollen for all genera (except 

extra-Mal. Saxegothaea) is provided with two or more bladders or ‘wings’, a 

trait shared with many genera of Pinaceae. More than two are found only in 

Dacrycarpus (and extra-Mal. Microcarpus and Microcachrys). The basic seed 

producing structure in Podocarpaceae is a compound terminal or lateral cone 

in which fertile scales arise in the axils of cone bracts. The cone is further often 

subtended by a specialized shoot with scales or modified leaves or even a naked 

peduncle. The bract is usually a small scale but may be larger and in some cases 



352 FLORA MALESIANA [ser. I, vol. 103 

hardly differs from foliage leaves. The fertile scale or epimatium is a highly 

modified shoot and in this family bears a single naked ovule on its upper sur- 

face. In one genus there is no scale while this and one other genus have erect 

ovules, but in the great majority of genera the ovule is inverted. The fertile scale 

cups the developing seed and may even completely surround it with only the 

micropyle protruding at the time of pollination. Fleshiness, either of the cone 

bracts or of the fertile scale (or both) is common and the whole female structure 

may be reduced to only one or a few fertile units and a few sterile units. This 

can yield plum-like fruits or, in other cases, structures resembling those of the 

cashew (Anacardium occidentale). 

Distribution. There is a strong Antarctic relationship with a broad extension into Malesia 

for the 172 known species in 13 genera (in Malesia7 genera with 61 spp.). Of six local and generally 

primitive genera, four are in the Antarctic zone and two are in New Caledonia. Three wide- 

ranging genera extend also into the tropical American highlands and two of these further range 

across the tropical African highlands. All seven of the wide-ranging genera are common in Male- 

sia, only one of which (Falcatifolium), however, is confined to the Asian tropics; five are in New 

Zealand. A few species reach into moist subtropical forests of eastern Asia. 

Fossils. The early fossil record is quite limited unless one includes forms that merely resemble 

the Podocarpaceae and whose relationships range from uncertain to highly doubtful. Suggestive 

macrofossils and pollen of the Jurassic indicate that the family was probably already present in 

India as well as in the far southern latitudes including New Zealand and W. Antarctica, that is 

to say Gondwanaland. Similar finds continue through the Cretaceous except for India, where Po- 

docarpaceous fossils no longer occur. In the Eocene and Oligocene, fossils of this family become 

more abundant in the higher southern latitudes and can often be assigned to modern genera. Fos- 

sils, particularly pollen, show that some of the presently endemic genera such as (extra-Mal.) Ac- 

mopyle and Microcachrys were formerly of much greater distribution. 

Some recent authors insist that fossils of Podocarpaceae occur in boreal regions. FERGUSON 

(1967) identified Podocarpus among Cenozoic fossils from Europe, suggesting a recent wider pre- 

glacial expansion of the genus. REYMANOWNA (1975) recently recognized Dacrydium and Stachy- 

carpus (Prumnopitys) from the Jurassic of Europe. Furthermore, I have been told by 

palynologists that typical Podocarpaceae type pollen is well represented in northern latitudes. On 

the other hand, FLorIn (1963), after having examined both such alleged macrofossils and pollen 

fossils, expressed strong scepticism concerning their relationship to Podocarpaceae while pointing 

out that southern hemisphere strata are rich in Podocarpaceous remains. Certainly if any such 

plants ever existed beyond subtropical China and India, they have since disappeared completely 

while primitive forms of the family now survive only in the far south where they also have a res- 

pectable fossil history. 

Fossil and present-day distributions suggest that the Podocarpaceae, as we know it, developed 

in cool moist Antarctic forests early in the Mesozoic period. Modern genera were already differen- 

tiated before the parts of Gondwanaland became isolated. Several genera had reached India and 

Kerguelen where they eventually disappeared, but two genera still survive in Africa. All of the im- 

portant genera were included in the South American landmass where one interesting endemic ge- 

nus, Saxegothaea, 1s also still found, but some of the other genera have since become extinct there. 

Probably all the recognized living genera had already differentiated before the Tertiary as a major 

element of the Antarctic flora. Only in Malesia and probably only in late Tertiary times have mem- 

bers of this family descended into the lowlands of the tropics to any significant extent. They are 

still a major element not only in the Antarctic forests and in the Malesian highlands, but also in 

the tropical highlands of Africa and America. 
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Maps of fossil distribution are given by CouPER (1960) and FLoRIN (1963). 

References: CouPER, Proc. R. Soc. Lond. ser. B, 152 (1960) 491—500, maps; FERGuson, 

Palaeogeogr., Palaeoclimatol., Palaeoecol. 3 (1967) 73—110; Frorin, Acta Horti Berg. 20 (4) 

(1963) 121-312, 68 maps; REYMANowNnaA, XIIth Intern. Bot. Congr., Leningrad; Abstracts (1975) 

99. 
Ecology. Mostly trees of moist forests at all elevations and well into the middle latitudes both 

as major canopy trees and as understory plants, rarely in areas with a marked dry season. A few 

species are scrubby or even prostrate and as such may be found beyond the tree line, on rocky 

outcrops or other specialized habitats. The family is well represented in, but not confined to dif- 

ficult soils such as sand and ultrabasics as well as in mossy forests. 

There are nodules regularly present on the roots, but their function is unclear. FURMAN (Amer. 

J. Bot. 57, 1979, 910) showed that they contained endotrophic mycorrhizae and that nitrogen fixa- 

tion did not occur. BECKING (Ann. Inst. Pasteur. 111, 1966, 295) indicated that the mycorrhizae 

were Phycomycetes. Growth is possible in sterile soil without mycorrhizae. 

Most genera are dioecious and pollination is by wind. Individuals are usually scattered but lo- 

cally common and the large quantities of pollen that are often produced seem to be able to reach 

effectively across considerable distances. Seedlings are found scattered and even quite isolated 

from seed sources due no doubt to dispersal by birds or fruit bats which eat the fleshy fruit. Co- 

ordination of fruiting times is for many species in tropical regions not well developed because at 

any given time it is often possible to find examples at any and all stages of reproduction and the 

collection of ripe fruit is variously reported for a given species at disparate dates. I have even seen 

two stages on the same tree. 

Growth is distinctly cyclic and in some genera there are elaborate terminal buds and similar 

buds for pollen cones. Seed-bearing structures are usually produced on the latest shoots while 

pollen cones frequently emerge from shoots of the previous cycle. Sometimes leaves of only the 

last cycle persist on a tree but more common is the display of three or four cycles of growth. 

Seeds germinate on or near the surface of the forest floor. The cotyledons remain at least partly 

inside the seed coat absorbing nourishment from the endosperm while the radicle penetrates the 

soil and begins forming a root system. Eventually the linear cotyledons shed the emptied seed coat 

and persist at the base of the growing shoot for a variable length of time. When functioning leaves 

are established, the cotyledons will be shed. Even if the adult leaves have some other form, the 

first foliage leaves in almost all taxa are bifacially flattened, often with an abrupt transition where 

the adult foliage is distinct. 

Various parasites are known for this family. Members of Podocarpaceae are the exclusive hosts 

of three genera of fungus in the family Coryneliales, in Malesia recorded for Podocarpus crassi- 

gemmis. Their fruiting bodies can often be seen erupting from leaves or stems in Podocarpus or 

Nageia, but this does not seem to be particularly harmful. One species of Korthalsella (Viscaceae), 

a dwarf mistletoe, is also parasitic in Podocarpaceae: K. dacrydii has been reported both on 

Dacrycarpus and on Dacrydium in various parts of Malesia (WaAsSCHER, Blumea 4, 1941, 320, 1 

map). 

Embryology. The fertilized egg undergoes four or five mitoses resulting in up to 16 to 32 

free nuclei. Most of these are then walled off and cluster at the base of the archaegonium forming 

a pro-embryo of several tiers of cells. Those in the lowest tier are embryonic and divide to form 

binucleate cells of which there may be but one to in some genera as many as 16. The next tier of 

cells elongates into a ‘prosuspensor’ consisting of from 3 to 25 cells, the number of cells being 

roughly proportional to the size of the seed and therefore the length needed to reach the centre 

of the female gametophyte (later to become endosperm). A third tier of cells is not completely 

walled off and is left behind to degenerate as the embryonic mass is projected away. At the apex 

of the embryo there may be one or a few cells forming a ‘cap’. Unless there are five mitoses (i.e. 

Nageia and Prumnopitys — both with large seeds) a larger number of suspensor cells means fewer 

embryonic cells. In the majority of cases the embryonic mass divides, along with the secondary 
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suspensor which it generates, into several competing units, the common conifer condition known 

as cleavage polyembryony. Simple polyembryony resulting from more than one fertilized archae- 

gonium also occurs. Growth of the embryo begins when the nuclei of the binucleate cells divide 

and then form groups of four cells. Probably an actual developed embryo derives from but a 

single binucleate cell so that, when there are more, they are competitive. The reduction of the 

number of embryonic cells often to a single cell in the genus Podocarpus appears to be a derived 

character. The binucleate embryo stage itself is unique in Podocarpaceae, while the number of 

mitoses leading to the pro-embryo is intermediate between a large number for Araucariaceae and 

non-coniferous Gymnosperms on the one hand and a smaller number for most other conifers on 

the other. Sciadopitys in the Taxodiaceae has five, while Cephalotaxus and most of the Taxaceae 

also have four. 

Chromosomes. According to HAR & BEUZENBERG (Nature 181, 1958, 1584) the chromo- 

somes in Podocarpaceae are remarkable. Basically the number for the great majority is in effect 

n= 10 while for Phyllocladus it is n=9 (and for extra-Mal. Halocarpus n=8). For a great many 

species in most genera, however, there are two kinds of chromosomes. One type, always present, 

is median to submedian, while the other, sometimes present, is subterminal to subtelocentric. Two 

of the latter always correspond to one of the former indicating either a progressive splitting of 

some of the chromosomes or less likely a progressive pairwise fusion of some or all of the chromo- 

somes. Phyllocladus and the genera with bilaterally flattened leaves (Dacrycarpus, Falcatifolium, 

and Acmopyle) have only the one kind of chromosome. The large genera Dacrydium, Nageia, and 

Podocarpus are partly with one kind and partly mixed. The other six (mostly small) genera always 

have mixed chromosome types. The result is a wide range of actual chromosome numbers from 

n=8 ton=19. 

Occasionally hybrids have been noted or suspected. Many species occur side by side in nature 

without any apparent hybridization. 

Taxonomy. Two recent works have treated all of what is recognized as a single family here. 

GAUSSEN (Les Gymnosperms actuelles et Fossiles, fasc. 13 & 14, 1974 & 1976) separates each of 

the three most distinct genera into families of their own, viz. Saxegothaeaceae, Phyllocladaceae, 

and Pherosphaeraceae. He recognizes one section of Nageia (Afrocarpus) as a distinct genus, 

while grouping the rest of this genus and Parasitaxus with Podocarpus. There are eight genera 

in Podocarpaceae as he envisions it. In my taxonomic revision (J. Arn. Arb. 50, 1969, 274—369) 

I recognize a single family and 13 genera (including the recently published Halocarpus by implica- 

tion only). 

Uses. The wood of trees in this family is light coloured, usually yellowish, is durable, easy to 

work, and generally similar to pine though rather harder. It is extensively used for lumber where 

sufficiently dense stands of good-sized trees occur, mostly outside of Malesia. In Borneo wood 

of Nageia is sometimes mixed with Agathis (‘dammar’) in commercial cuttings. Specimens of 

many genera are selected for planting around native settlements although the specimens seen in 

urban areas within Malesia usually come from China or Japan. In fact, natives in many areas so 

prize the wood for construction that, as I have been told on several occasions and have confirmed 

through experience, it is often necessary to go some distance from the nearest village to find 

mature wild trees. In some species the fruits are edible and I have found a few in tropical America 

that were locally appreciated but I have not discovered any such example in Malesia. 

Note. Conifers lack flowers and even where brightly coloured fruit occurs it tends to be very 

transitory, thus conifers tend to be bypassed by collectors. Most genera are dioecious and separate 

collections of male and female are necessary. It is often desirable to have a juvenile specimen (low 

branches in the shade usually have the juvenile form) to appreciate the range of foliage form. 

Sometimes immense numbers of recently shed pollen cones are encountered on the forest floor 

and these are worth collecting. 
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VEGETATIVE KEY TO THE GENERA 

[noliacein themormlof ucladodes* orsilattened SHOOUS) =o ama. tee oye apein sete eee 1. Phyllocladus 

1. Foliage of individual leaves. 

2. Foliage in the form of scales, needles, or linear leaves less than 2 mm wide. 

3. Foliage not dimorphic. 

Amlbeaves not bilaterally dilatteneGeerrn rece rire ran tiles oil kareks teeters eteteneBe ae eee ter 2. Dacrydium 

4. (LeAmaS Llenomlhpsieniainteels 5 550 podtasasat tenes csube OAH slebt Se Gols od odonod coor 3. Falcatifolium 

3. Foliage dimorphic, leaves of ultimate branchlets longer and narrower than on main shoots may be bilat- 

Cralkvatlattened;.. <. so iespyts Sere ee OP NTS: ela Stfiee- Sedas werd wearers hz bias «8 4. Dacrycarpus 

2. Foliage in the form of broad flat leaves more than 2 mm wide. 

5, Lanvaglolbierilkyidemioneelia, occaeas doen ocetcwiod bot stdndcosneudibcoocadodulmeani 3. Falcatifolium 

5. Leaves bifacially flattened. 

6. Leaves with a groove over the midvein, (spirally placed,) lacking hypoderm, with a sweet taste 
5. Prumnopitys 

6. Leaves flat or with a ridge over the midvein, with hypoderm, without a sweet taste. 

72 Weaves opposites many with multivemed leaves... 320.1.) . stot cele sere iden che 6. Nageia 

7. ILEEMES Sorell polereaels WiniNNGGl, Lecce ecocahoasanouc doe GoUso ooo Oc MonMcoDunE 7. Podocarpus 

GENERAL KEY TO THE GENERA 

1. Foliage in the form of cladodes; several ovules erect within a leathery or fleshy cone.. 1. Phyllocladus 

1. Foliage of individual leaves; one to rarely several subterminal inverted seeds (ovules) projecting almost 

wholly beyond remainder of fertile structure. 

2. Inverted naked seed turning gradually as it matures to a nearly erect posture, cupped at the base by a thin 

epimatium, cone reduced to modified leaves which become fleshy when mature. 

3. Foliage as scales, needles, or small linear bifacially flattened leaves; fertile structure terminal on ordinary 

butsometmnes short lateraletoliagerSMOOUSi cr sraieera a seer teers en tierelneel tela ete nero et 2. Dacrydium 

3. Foliage as bilaterally flattened linear to oval-shaped leaves; fertile structure on a distinct scaly lateral 

SOOO vn hae orceee Sle CMRI d Geo en OIG reeked Bitar eIiGnci a DIAG oOo ao ude 3. Falcatifolium 

2. Inverted seed enclosed by a leathery modified fertile scale, not turning, cone in most cases reduced to sev- 

eral scales, becoming fleshy or not. 

4. Leaves needles, scales, or small bilaterally flattened linear forms; fertile bract fused along one side of 

fruit, subtended by a small warty receptacle that becomes fleshy when mature...... 4. Dacrycarpus 

4. Leaves bifacially flattened; fertile bract separate from fruit, becoming fleshy or not. 

5. Fertile structure produced on a scaly (rarely leafy) shoot; covering of seed more or less fleshy. 

6. Leaves spirally placed, single veined, linear; seed nearly oval with slightly asymmetrical micropylar 

ENGmarentilesaxis meverileshivaeem ee micas ie montane cacti erst suekaas lazer teen 5. Prumnopitys 

6. Leaves opposite, often multiveined, oval; seed (usually) with a pronounced curving beak at the 

micropylar end, fertile axis in some cases a fleshy receptacle ..............--++++---- 6. Nageia 

5. Fertile structure produced on a naked peduncle subtending a fleshy (or leathery) receptacle, covering 

Olesceduleatihnenya (nazelyas Omewy ina tatiLesliy))erecuste sett lene ieee seet a teller 7. Podocarpus 

1. PHYLLOCLADUS 

L.C. RicH. ex MirBeEL, Mém. Mus. Hist. Nat. Paris 13 (1825) 76, nom. cons.; 

lc. & A. Ricu: Comm. Bot: Conif. & Cycad. (1826) 12931. 33 12 @hier. 

Ann. Sci. Nat. V, 20 (1874) 37; Pacer, Pfl. R. IV, 5, Heft 18 (1903) 94, f. 18; 

Bot. Jahrb. 54 (1916) 33; in E. & P. Nat. Pfl. Fam. ed: 2, 13 (1926) 2497 bE 

Laus. J. Arn. Arb. 50 (1969) 277; GaussEN, Gymn. Act. & Foss. fasc. 13, ch. 

20 (1974) 13, f. 675—9, map (f. 679bis); KENG, Ann. Bot. n.s. 26 (1962) 69, 14 

fig.; Gard. Bull. Sing. 20 (1963) 123, 127; Ann. Bot. 38 (1974) 757; Taxon 24 

(1975) 289; Pl. Syst. Ecol., Suppl. 1 (1977) 235; J. Arn. Arb. 59 (1978) 249, 43 
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fig., 4 maps; vAN RoyEN, Alpine Fl. New Guinea 2 (1979) 8. — Podocarpus 

LaBILL. Nov. Holl. Pl. Sp. 2 (1806) 71, t. 221, non L’HERIT. ex PERs. (1807). 

— Brownetera L.C. Ricu. Ann. Mus. Hist. Nat. Paris 16 (1810) 299, nom. nud. 

— Thalamia Spr. Anl. Kennt. Gewachse ed. 2, 2 (1817) 218. — Fig. 6-8. 

Small to large trees up to 30 m tall, with smooth, dark, platy bark which is 

reddish or yellowish and fibrous within. Primary branches tend strongly to be 

in false whorls and secondary branching is abundant. The ultimate foliar shoots 

are flattened into cladodes or ‘phylloclades’ which involve a central axis and 

several alternate side ‘shoots’. In outline these cladodes can be oval, triangular, 

deeply lobed, or compound and small marginal hooks representing reduced 

leaves can sometimes be seen. Shoots which are to continue growth, whether a 

secondary axis or a lobed cladode, terminate in a globular bud formed of 

overlapping triangular scales. These in turn develop into short shoots covered 

with linear lanceolate caducous scale-leaves in the axils of which new cladodes 

or fertile structures may be produced. Seedlings bear spirally arranged, single- 

veined, linear, acute bifacially flattened leaves up to 1 cm long followed grad- 

ually by smaller, more lanceolate forms until the adult scales are produced. 

Specimens are variously found to be dioecious or predominantly of one sex or 

fully monoecious. The cylindrical pollen cones are clustered each in the axil of 

a scale of a secondary shoot and are each subtended by a short to long, mostly 

naked stalk and by a few sterile scales. Seed cones appear singly or grouped 

either terminally or laterally in the axil of a scale on a naked stalk, at the base 

of a cladode, or terminally or laterally on a reduced or unreduced cladode. The 

cone consists of a few to many thickened spirally arranged scales, some of which 

bear a single erect ovule on the upper surface. The developing seed is surrounded 

to at least half its length by a symmetrical or nearly symmetrical filmy white aril 

or rough-edged epimatium. Seeds are oval and wider than thick, protrude from 

the bright red ripe cone, have a crooked micropyle at the tip, and are dark brown 

to black. 

Distr. Five closely related species, three in New Zealand, one in Tasmania, and one in the highlands of 

Malesia. Fig. 5. 

Fossils have been reported from the Eocene to Quaternary in New Zealand and from the Oligocene in New 

South Wales and Victoria (Australia); fossil pollen of Oligocene age was found in Australia, New Zealand 

and western Antarctica (COUPER, Proc. R. Soc. Lond. ser. B, 152, 1960, 491). The Malesian extension of the 

range was probably only reached in the late Tertiary. It is now extinct in Australia (FLoRIN, Kongl. Svensk. 

Vet. Ak. Handl. III, 19, n. 2, 1940, 75, map 4; Acta Horti Berg. 20 (4), 1963, 184, t. 17: map). 

Ecol. Upland tropical and temperate rain-forest, often mossy forest, as a large canopy tree to stunted 

forms near the tree line. 

Note. The unique cladodes and fewer chromosomes set Phyllocladus apart from other Podocarpaceae 

but, as SINGH (Embryology of Gymnosperms, 1978, 257) points out, they share such common features as 

winged pollen with a prothallial tissue, an epimatium, and binucleate embryo cells. Other significant common 

traits are a solitary ovule per fertile bract, two pollen sacs per microsporophyll, and fused pairs of cotyledons 

as well as fleshiness of the mature cone and a mature seed of essentially identical form as those of other genera 

with naked seeds in the family. The erect seed with an aril has suggested a transitional position towards Taxa- 

ceae but the ovule is not terminal as in this group and the aril is not fleshy. FLorN regarded the later develop- 

ing aril as having nothing to do with the epimatium (Acta Horti Berg. 15, 1951, 267) but this position requires 
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Fig. 6. Branch with male cones of Phyllocladus hypophyllus Hoox.f. (Photogr. I. PoLtuntn, 1978, received 

from H. KENG). 
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Fig. 7. Phyllocladus hypophyllus Hook.f. a. Female shoot, x 0.5; b. ditto, x 0.5; c. ditto, «x 2.5; d. cladode 

with immature female seed cones, x 1.5; e. seeds with bracts and epimatium, x 3; f. seed with epimatium, 

x3 (a SAN 69968, b—f BELLAMY 1404). 

the loss of any epimatium-type structure and the subsequent development of the morphologically similar 

(asymmetrical) aril in the corresponding location. In fact the erect position of the ovule may tend to suppress 

or delay the development of the epimatium which elsewhere arches over and around the base of inverted 

ovules. The only other genus of the family with an erect ovule has no epimatium at all while that of 

Phyllocladus, though eventually well developed, is retarded, appearing only after fertilization. The genus is 

a comfortable member of the Podocarpaceae and a distinct family, as KENG (Taxon 24, 1975, 289) proposed, 

does not seem justified. The intriguing thesis of KENG (Ann. Bot. 38, 1974, 757) that the cladodes probably 

represent a relic of ancient progymnosperm telomic branch systems seems hardly sustainable in the light of 

the above as well as the further fact that perfectly typical coniferous leaves are produced in the juvenile phase. 
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Fig. 8. Phyllocladus hypophyllus Hook.f. a. Male shoot, x 1; b. male cone, x 3; c. microsporophylls (two 

views), x6; d. old seedling, x 0.75; e. seedling leaf, x 3 (a—c DE LAUBENFELS P 636, d—e DE LAUBENFELS 

P645). 

1. Phyllocladus hypophyllus Hook.f. Icon. Pl. n.s. 5 

(1852) t. 889; HENKEL & HOCHSTETTER, Synop. 

Nadelholz. (1865) 372; Pari. in DC. Prod. 16, 2 

(1868) 499; Stapr, Trans. Linn. Soc. Bot. 4 (1894) 

249; Wars. Monsunia | (1900) 194, incl. var. pro- 

tracta WARB.; PiLGER, Pfl. R. IV, 5, Heft 18 (1903) 

99; Gipps, Contr. Phytogeogr. Arfak Mts (1917) 82; 

LANE-POOLE, For. Res. Papua & New Guinea (1925) 

74; KENG, Gard. Bull. Sing. 20 (1963) 123, fig.; Ann. 

Bot. n.s. 27 (1963) 69, 14 figs., t. 1; DE LAusB. J. Arn. 

Arb. 50 (1969) 278, map 1; GAUSSEN, Gymn. Act. & 

Foss. fasc. 13, ch. 19 (1974) 17, f. 677 p.p., f. 678; 

KENG, J. Arn. Arb. 59 (1978) 267, map 3; VAN 

RoyeEN, Alpine Fl. New Guinea 2 (1979) 9, f. 34. — 

P. protractus (WARB.) PILGER, Pfl. R. 1V, 5, Heft 18 

(1903) 99; Foxw. Philip J. Sc. 6 (1911) Bot. 165, t. 

31; GAussEN, Gymn. Act. & Foss. fasc. 13, ch. 19 

(1974) 17, f. 679. — P. major Pi.GER, Bot. Jahrb. 54 

(1916) 211; GaussEN, Gymn. Act. & Foss. fasc. 13, 

ch. 19 (1974) 16, f. 677 p.p. — Fig. 6-8. 

Large short-boled trees to shrubs near the tree line, 

up to at least 30 m tall. Bark dark brown to reddish, 

hard with large lenticels, light brown and granular 

within, breaking off in large, more or less rectangu- 

lar scales. Foliar buds well developed, longer and less 

compact on younger plants, becoming more globular 

on older plants. Juvenile leaves 5—8 mm long and 

adult scale leaves 2—3 mm long. Cladodes on young 

plants deeply lobed and with distinct marginal hooks 

representing the reduced leaves, gradually becoming 

more compact, diamond-shaped to more or less oval 

with more or less wavy margins, 3—8 by 2—3 cm, the 

larger sizes mostly on young sterile specimens, mar- 

ginal lobes c. 5 mm wide, often glaucous especially 

on the lower side, aggregated alternately on lateral 

branches of limited growth. Pollen cones usually 

produced on different plants than seed cones, each in 

the axil of a scale at the base of a growing shoot, in 

clusters up to 15, sometimes mixed with reduced cla- 

dodes, cylindrical, 12-15 mm long and 3 mm dia- 

meter with a naked peduncle 5—25 mm long. Apex of 

the microsporophyll triangular, irregularly toothed. 

Seed cones in an apical notch of a bilobed cladode or 

terminal on a reduced cladode or on a naked stalk c. 
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1 cm long, occasionally more than one together, as described by VAN STEENIs in his Mountain Flora of 

ovoid and, like new cladodes, more or less purple, Java (1972). 

bearing up to 15 scales, of which usually 1—3 are fer- 

tile, becoming bright red when mature and then dry- z = z a> - - 

ing to a leathery brown. Seed shiny brown, 5—7 mm os iw G 

long. a (¢ 

Distr. Malesia: Philippines, Borneo, Celebes, ile : 

Moluccas, New Guinea. Fig. 9. ie 7 kw y, S 

Ecol. Moist mountain forests sometimes as low : ~e AEE 
as 900 m up to tree line at 3200—4000 m. Scattered in Nn ters ¢ 

the forest at lower elevation where trees may be quite Jane 

large. More common but of reduced stature at higher _|- Dien re 

elevations. | Pee 

Note. The lower elevation occurrences areappar- _|- ea 

ently examples of the phenomenon ‘temporary settle- 

ment’ from established higher elevation populations _ Fig. 9. Range of Phyllocladus hypophyllus Hook.f. 

2. DACRYDIUM 

SOLANDER ex Forst.f. De PI. Escul. Ins. Ocean. Austr. Comm. Bot. (1786) 80; 

Fl. Ins. Austr. Prod. (1786) 92; ex LAMBERT, Gen. Pinus ed. 1 (1807) App. 93, 

t. 41; Rico. Comm. Bot. Conif. & Cycad. (1826) 127; ENDL. Syn. Conif. (1847) 

224; HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 405; Par. in DC. 

Prod. 16, 2 (1868) 493; BENTH. & Hook.f. Gen. Pl. 3 (1880) 433; EICHLER in 

E. & P. Nat. Pfl. Fam. 2, 1 (1889) 106; Pitcer, Pfl. R. IV, 5, Heft 18 (1903) 

43, f. 4-6; in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 239; Florin, Kongl. 

Svensk. Vet. Ak. Handl. 10 (1931) 248, f. 71; CorNER, Gard. Bull. S. S. 10 

(1939) 239, t. 5S—10; pE Laus. J. Arn. Arb. 50 (1969) 282, f. 1—5; Fl. Nouv. Ca- 

léd. et Dép. 4 (1972) 17; GaussEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 

11, f. 681—697, t. 85—87; vAN RoyYEN, Alpine Fl. New Guinea 2 (1979) 33; 

Quinn, Austr. J. Bot. 30 (1982) 311. — Lepidothamnus Pui. Linnaea 30 (1860) 

730; QuINN, Austr. J. Bot. 30 (1982) 316, f. 7—8. — Lagarostrobus QUINN, 

Austr. J. Bot. 30 (1982) 316, f. S—6. — Fig. 14, 18, 19. 

Usually dioecious shrubs to large trees as much as 40 m tall. Bark hard and 

smooth with fissures and breaking off in plates, with numerous small lenticels, 

reddish brown and weathering to gray, slightly fibrous within. Profusely 

branched with the major side branches in many species curving gradually up- 

ward candelabra-like and the ultimate branches aggregated into dense tufts, 

others less formal or even drooping. The apex of a resting foliage shoot loosely 

covered by a cluster of short leaves or scales. Leaves spirally placed. Juvenile 

leaves awl-shaped, spreading sharply from a briefly decurrent base at about a 

75° angle and the tip in nearly every species bent more or less forward in a grad- 

ual curve, lanceolate or linear-lanceolate, acute to apiculate, strongly keeled on 

the dorsal (abaxial) side and slightly or not at all on the axial side, roughly tetra- 

gonal to triangular in cross section, normally longer and occasionally more slen- 

der than the mature leaves. Leaves on mature plants more variable among the 
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species, from small keeled adpressed scales 1 mm long to linear leaves or needles 

as much as 2 cm long, straight to strongly incurved at the tip, tetragonal in cross 

section or keeled on the dorsal side and flat or even strongly concave on the axial 

surface, in some cases as much as six times as wide as thick, apex blunt to nar- 

rowly acute. Where adult leaves differ sharply from the juvenile leaves the tran- 

sition may be gradual or almost abrupt and juvenile shoots mixed with adult fo- 

liage are often seen. Fertile structures usually start with a few reduced leaves and 

are placed either terminally or laterally, often both, but in the species without 

lateral structures they may nevertheless be on short lateral branches. The cylin- 

drical pollen cones may be solitary with a few reduced sterile leaves on a sub- 

tending axis or they may be clustered with one or more lateral cones in the axils 

of reduced leaves beside an often slightly larger terminal cone. Microsporo- 

phylls either with a triangular apex tapering from the pollen sacs or with a lan- 

ceolate apex sharply narrower than the pollen sacs. Seed-bearing structure with 

slightly enlarged scale-shaped bracts or with bracts resembling normal leaves 

and distinctly longer than the reduced leaves which they follow and more or less 

expanded at their base. The entire seed-bearing structure with the exception of 

the apical part of the bracts has been observed in the majority of species to be- 

come greatly enlarged, fleshy, and red when mature. In two middle latitude 

(New Zealand) species (the genus Lagarostrobus QUINN) the fertile bracts are 

not subterminal as in the remaining species, where usually one or in some species 

two or more may be fertile. The solitary ovule of a fertile bract is cupped by an 

epimatium which represents the fertile scale and which lies between the ovule 

and the subtending fertile bract. In a few species the ovule apex at pollination 

is only slightly inverted and faces inward towards the fertile axis, but in most 

species it is strongly inverted while in all species it gradually turns upward as the 

seed develops until it reaches a nearly upright position. Seeds become dark 

brown and have the same shape as those of Phyllocladus. 

Distr. In all 25 spp., from Southeast Asia through Malesia (not in Java and the Lesser Sunda Islands) 

to New Caledonia and Fiji, Tasmania, New Zealand and southern Chile. Within Malesia (14 spp.) the greatest 

variety is found in Borneo (7 spp.), followed by New Guinea (6) and Malaya (5), while both New Caledonia 

and New Zealand have 4 endemic species each. Fig. 10. 

Fossils indicate that Dacrydium has a long fossil record, dating back to the Middle Jurassic and Upper Cre- 

taceous floras of western Antarctica; in fact a centre of development was in the Australian—New Zea- 

land—Antarctic region during the Upper Mesozoic. Obviously the centre of development was in the Austral- 

asian region. Its withdrawal from Australia did not take place before the Miocene (FLorIn, Kongl. Svensk. 

Vet. Ak. Handl. III, 19, n. 2, 1940, 74; Acta Horti Berg. 20 (4), 1963, 186, f. 18: map). 

Taxon. The genus can be loosely divided into four subgroups (those with scale leaves, those with leaves 

much wider than thick, those with broadly triangular apices to the microsporophylls, and those with none 

of these characters) each of which is widely distributed in Malesia and somewhat beyond. The seemingly most 

primitive forms are concentrated in New Zealand with one in Tasmania. 

Note. Dacrydium includes species whose leaves, progressing from acicular juvenile forms to mature 

scales, correspond to common early Mesozoic fossil foliage forms. Similar examples are also found in other 

families. A primitive clustering of pollen cones is found in the genus but the seed cones show an intermediate 

stage of development for the family. The most primitive seed cone form in Dacrydium is a rather loose struc- 

ture with bracts resembling foliage leaves, rather than the compact cone of several other genera and of 
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Fig. 10. Range of the genus Dacrydium SOLANDER ex Forst.f. Figures above the hyphen indicate the number 

of endemic species, that below the hyphen the total number of species. 

preceding fossil conifers. Other seed-bearing structures are further reduced to fewer fertile units and an ex- 

posed subterminal seed placement anticipating the more formal structure in the more advanced genera of the 

family. The rotation of the seed as it matures is a specialized trait. 

KR YeLO LE (Ss PE CLES 

1. Adult leaves in the form of imbricate scales [microsporophylls triangular]. 

2. Mature seed completely exposed above short (to 2 mm) cone bracts; juvenile leaves nearly straight, up 

to twice as wide as thick; adult scales appearing gradually on trees several meters high . 1. D. elatum 

2. Mature seed base overlapped by elongated (3 mm) cone bracts; juvenile leaves strongly bent forward and 

slightly inward, about three times as wide as thick, adult scales appearing almost abruptly on small 

Specimenssaboutehalivasmetreshightie cee clase cise tere eee deeiee oe eee 2. D. novo-guineense 

1. Adult leaves spreading linear or lanceolate needles or leaves. 

3. Microsporophylls triangular; female terminal (occasionally on short lateral branches); leaves bent for- 

ward, up to 5 mm long and length about 5 times width. 

4. Leaves blunt (may be apiculate), width less than twice thickness. 

5. Mature seed fully exposed above short cone bracts [leaves robust (0.3—0.4 mm thick)] 3. D. pectinatum 

5. Mature seed barely overtopping elongated cone bracts. 

6. Leaves spreading their tips bent parallel to the branch or directed outward, blunt or with a small 

apiculus, becoming triangular in cross section and about as thick as wide, 0.2—0.3 mm thick 

4. D. nidulum 

6. Leaves crowded and more or less touching near their tips which on mature plants curve inward towards 

the branch, distinctly apiculate, nearly twice as wide as thick, 0.3—0.4 mm thick 5. D. cornwalliana 

4. Leaves acute, width more than twice thickness ............... 1. D. elatum (occasional specimens) 

3. Microsporophylls sharply narrowed above the pollen sacs and lanceolate; female may be lateral in some 

species; leaves acute, in many species to more than 5 mm long and length generally at least 8 times width. 

7. Leaves triangular in cross section, width no more than three times thickness. 

8. Leaves spreading (nearly straight), 0.3—0.4 mm wide, less than twice thickness, length about 25 times 

WAGE OY cas ith ay chegmterere ceaidad Ot ORIOL aoe RO DIO. CCHS O UC cy NCIC ene eae 6. D. beccarii 
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8. Leaves bent forward, 0.4—0.6 mm wide and width 2—3 times thickness, length no more than 12 times 

width. 

9. Leaves mostly 0.4 mm wide; male 6—7 mm long; microsporophyll barely 1 mm long; mature seed ex- 

DOSECIISE tute A Mth. ee Pergo che Sepsel ey: Bota Soopers adatom Norcanys 7. D. gracilis 

9. Leaves up to 0.6 mm wide; male more than 7 mm long; microsporophyll 1.5—2 mm long; mature seed 

partly covered by elongated cone bracts. 

10. Leaves slightly bent forward, length up to 10 times width; male 7—9 mm long... 8. D. medium 

10. Leaves strongly bent forward, length more than 10 times width; male about 12 mm long 

9. D. magnum 

7. Leaves distinctly concave on the underside or wide and flat, width at least 8 times thickness. 

11. Leaves at least 3 mm long. 

12. Female terminal, bracts about as long as leaves, mature seed partly covered; leaves up to 7 mm long, 

apex abrupt and bent forward. 

13. Leaves 3—5 mm long, only slightly bent (male unknown) .................. 

13. Leaves 5—7 mm long, strongly bent; microsporophyll very long (S—6 mm)..... 

10. D. spathoides 

11. D. gibbsiae 

12. Female mostly lateral, bracts much smaller than leaves, mature seed exposed; leaves at least 6 mm 

long. 

14. Leaves slightly bent forward and concave, lanceolate, narrowly acute. 

iSsulteavess6—10)mmelonss025—Orsimmibwide. faeces see eee ner 12. D. xanthandrum 

iSslieavestateleast: 10immlongs0i7—1e34mm! wider we aseee nase eee eee eae 13. D. comosum 

14. Leaves straight and flat, linear, more or less abrupt at the apex, up to 10 mm long 14. D. ericoides 

11. Leaf about 1 mm long, strongly bent forward 

1. Dacrydium elatum (RoxB.) WALL. ex Hook. Lon- 

don J. Bot. 2 (1843) 144, t. 2; ENpL. Syn. Conif. 

(1847) 226; BLUME, Rumphia 3 (1849) 221, t. 172B, 

f. 1 & 172C, f. 2; Mia. Fl. Ind. Bat. 2 (1859) 1075; 

HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 

406; DE Boer, Conif. Arch. Ind. (1866) 29; Part. in 

DC. Prod. 16, 2 (1868) 494; Hook.f. Fl. Br. India 5 

(1896) 648; RENDLE, J. Bot. 34 (1896) 355; PILGER, 

Pfl) R- LV, 5, Heft 18 (1903) 51; Riprey, J. Str. Br- 

R. As. Soc. n. 60 (1911) 55; Fl. Mal. Pen. 5 (1925) 

279, f. 227; BURKILL & HoLttum, Gard. Bull. S. S. 

3 (1923) 75; CorRNER, Gard. Bull. S. S. 10 (1939) 240, 

t. 5; Wayside Trees (1940) 721, t. 223—224; pE Laus. 

J. Arn. Arb. 50 (1969) 285; KENG in Whitmore, Tree 

Fl. Mal. 1 (1972) 46, f. 1d; PHENGKLAI, Thai For. 

Bull. 7 (1973) 9, f. 5; GAussEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 48, f. 692, t. 86. — Juniperus 

elata Roxs. Fl. Ind. 3 (1832) 838. — D. junghuhnii 

Mia. Pl. Jungh. 1 (1851) 4; Fl. Ind. Bat. 2 (1859) 

1075. — D. pierrii H1cKEL, Bull. Soc. Dendr. France 

76 (1930) 74; Fl. Gén. I.-C. 5 (1931) 1070, f. 123, 

2—4; GAussEN, Gymn. Act. & Foss. fasc. 13, ch. 20 

(1974) 46, f. 691, t. 87. — D. beccarii var. subelatum 

CORNER, Gard. Bull. S. S. 10 (1939) 243, t. 7; DE 

Laus. J. Arn. Arb. 50 (1969) 303; KENG in Whit- 

more, Tree Fl. Mal. 1 (1972) 46, f. Ic. 

Large tree, 8—40 m high, 0.1—1 m diam., with 

many slender, more or less erect branches and 

crowds of branchlets forming tufts which together 

construct a great billowy dome. Juvenile leaves 

linear-lanceolate, pungent, spreading but curved for- 

ward parallel to the branch, keeled on four sides, to 

at least 14 mm long, 0.3 mm wide and 0.2 mm thick, 

gradually becoming shorter and slightly broader with 

= A LOE Pa AER ae 15. D. leptophyllum 

the leaves at the bases of ultimate shoots and on more 

vigorous shoots noticeably smaller and less spread- 

ing. Transitional forms which are sometimes fertile 

have spreading leaves slightly bent forward towards 

the acute tip, triangular in cross section, 0.3—0.4 mm 

wide, 0.2 mm thick, and 2—4 mm long, the leaves on 

vigorous shoots more nearly scale-like. Adult foliage 

shoots cord-like, 1—2 mm diam., leaves in the form 

of imbricate triangular scales 1—1.5 by 0.4—0.6 mm, 

sharply keeled on their exposed surface. Juvenile 

shoots sometimes mix with adult shoots thus giving 

a false impression that leaves change abruptly as the 

tree matures. The fertile structures are terminal. 

Pollen cones small, 4—5 mm long and 1—1.2 mm in 

diam. Apex of microsporophyll 0.5—0.8 mm long. 

The seed-bearing structure, even when produced on 

needle-bearing branches, is subtended by a scaly ped- 

uncle several mm long with scales about 1 mm long. 

The seed cone consists of about a dozen slightly elon- 

gated bracts 1.5—2 mm long. The solitary seed is 

4—4.5 mm long. 

Distr. Indochina and Thailand; in Malesia: Ma- 

laya (very common, incl. Penang I.), Sumatra (only 

local in Westcoast Res., Batak Lands), Borneo (Sar- 

awak, Sabah, rather rare). Fig. 11. 

Ecol. Scattered in moist rain-forest, from sea- 

level but mostly above several hundred m to 1,700 m, 

growing most abundantly in open situations indicat- 

ing a preference for disturbed conditions. It also ap- 

pears to prosper on difficult soils (sandstone, gran- 

ite, kerangas). Hardy and popular under cultivation 

in fully exposed sites. Does not enter into high moun- 

tain scrub. 

Vern. Ru, M (properly the common name for 



Fig. 11. Range of Dacrydium elatum (RoxB.) WALL. 

ex Hook. (dots) and D. novo-guineense GIBBS. 

(triangles). 

Gymnostoma (Casuarinaceae); Borneo: ouk, Kayan, 

sempilor, Merurong Plateau. 

Note. Dacrydium beccarii var. subelatum was es- 

tablished for trees bearing the intermediate foliage, a 

condition which appears to be persistent on certain 

individuals, some of them growing on high mossy 

ridges. Actually fruiting specimens with intermediate 

foliage occur sporadically throughout the range of 

D. elatum (DE LAUBENFELS, Blumea 23, 1976, 97). 

Corner thought that this variety was somehow tran- 

sitional, even suggesting that D. beccarii — of which 

he made it a part — might be a hybrid between D. 

comosum and D. elatum. Indeed, the individuals on 

high mossy ridges may well be hybrids between D. 

beccarii and D. elatum as they seem always to occur 

where the ranges of these two species approach one 

another. In any case, all such plants can be distin- 

guished by much shorter leaves on vigorous shoots 

than for D. beccarii and generally variable leaf size. 

2. Dacrydium novo-guineense GipBs, Contr. Phyto- 

geogr. Arfak Mts (1917) 78, f. 3; DE LAus. J. Arn. 

Arb. 50 (1969) 286; GaussEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 44, f. 693. 

Tree, 1.5—29 m tall, up to 50 cm diam., with as- 

cending branches and numerous branchlets pro- 

ducing a dense rounded crown. Juvenile leaves up to 

at least 1 cm long, lanceolate, acute, spreading but 

curved so that the apex normally turns slightly in- 

ward towards the shoot, often shorter at the base of 

the shoot and on main axes, strongly keeled on the 

back, 0.2 mm thick and 0.4—0.7 mm wide, giving 

way abruptly to short transitional scales on plants 

about half a metre high, sometimes twisted to the 

side giving a spiral effect to the shoot. Transitional 

leaves, if present, up to c. 2 mm long and spreading 

slightly. Adult shoots cord-like, 1-2 mm diam. 

Adult scale-leaves strongly keeled on the back, acute, 

imbricate, 0.8—1.7 mm long and 0.4—1 mm wide. 

Fertile structures terminal, usually on short or very 

short lateral shoots. Pollen cones 5—8 mm long and 

1.5 mm diam., apex of the microsporophyll less than 
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1 mm long. Seed-bearing structure formed of 

elongated bracts, the longest towards the apex 3 by 

0.5 mm. Seed 5 mm long and dark brown. 

Distr. Malesia: Central & SE. Celebes, Moluccas 

(Buru, Obi), and throughout New Guinea. Fig. 11. 

Ecol. Along mossy crests and in open areas from 

700 to 3000 m, but mostly between 1500 and 2200 m. 

Rising above the mid mountain canopy or a common 

small tree at higher elevations rising above ferns and 

other scrub often after fire, sometimes dominant. On 

different soil types: clay, stony sand, quartzite, even 

peat. Very common in New Guinea. 

Vern. New Guinea: kaowié, kowié, Arfak, Mani- 

kiong lang., aru, Wissel Lakes, Kapauko lang., 

munump, Nondugl, Min). 

Note. Other scale-leaved species of Dacrydium 

occur in the Antarctic forests of Tasmania, New Zea- 

land, and Chile. Dacrydium novo-guineense is a 

tropical highland tree while, among the scale-leaved 

group in Dacrydium, only D. elatum occurs in trop- 

ical lowlands. 

3. Dacrydium pectinatum DE Laus. J. Arn. Arb. 50 

(1969) 289, f. lb—2; GAUSSEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 42, f. 689; DE Laus. Kalikasan 

7 (1978) 121. — D. pectinatum var. robustum DE 

Laus. J. Arn. Arb. 50 (1969) 291, f. Ic. 

Small to large tree, 3 to 40 m tall, with numerous 

branchlets forming a dense rounded crown. Juvenile 

leaves up to 18 mm long, slightly curved, pungent, 

strongly keeled and quadrangular in cross section, 

0.2 mm wide and thick, gradually becoming shorter 

and thicker. Adult leaves keeled on four sides but less 

strongly on the axial side, abruptly acute to blunt, 

slightly curved, 2—5 by 0.4—0.8 mm wide and thick. 

Fertile structures terminal. Pollen cone 6—12 mm 

long and 2 mm diam., apex of microsporophyll 

1--1.2 mm long. The seed-bearing structure subtend- 

ed by a short zone of small leaves c. 2 mm long while 

the cone bracts themselves may be up to 3 mm long. 

Seed 4—4.5 mm long. 

Distr. Hainan; in Malesia: Billiton, Borneo 

(incl. Karimata & Natuna Is.) and Philippines (Lu- 

af 
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Fig. 12. Range of Dacrydium pectinatum DE LAUB. 

(dots) and D. cornwalliana DE LAUvB. (triangles). 
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zon: Sierra Madre; Mindanao: Zamboanga, 2 coll.), 

in Borneo common. Fig. 12. 

Ecol. Scattered large individuals are found in pri- 

mary rain-forest other than dipterocarp forest from 

sea-level to 1500 m but mostly below 600 m, while 

dense stands are found in boggy areas and nearly 

pure stands of stunted trees occur in shallow sandy 

soils, especially on so-called ‘padangs’, and on ke- 

rangas in heath forest, frequently associated with 

Gymnostoma; in Sabah also on ultrabasic soils. In 

Kayangeran For. Res. (Brunei) reported to occur in 

pure stands in the centre of peat swamps. 

Vern. Mélo, Natuna; Borneo: ma/ur, Mangar, 

melur, Singkawang, t/emantan, Sampit, sempilor, 

Sarawak, Sabah. 

Note. This species closely resembles the lowland 

form of D. nidulum from which it differs by the 

more robust leaves and by the fully exposed mature 

seed. Dacrydium balansae in New Caledonia and D. 

cupressinum in New Zealand are also similar. The 

variety was created for markedly shorter leaves, a 

condition which, it turns out, is related to more diffi- 

cult environments and all variations can be seen in 

local populations across environmental gradients. 

4. Dacrydium nidulum pE Laus. J. Arn. Arb. 50 

(1969) 292, f. 3a; GAUSSEN, Gymn. Act. & Foss. fasc. 

13, ch. 20 (1974) 42, f. 688. 

Tree 10 to 30 m tall, 18—50 cm diam., with numer- 

ous branchlets forming a dense crown. Juvenile 

leaves up to 2 cm long, slightly curved forward, 

acute, triangular in cross section, 0.2 mm wide and 

less thick. Adult leaves not crowded (leaf tips distant 

from adjacent leaves), nearly straight to distinctly 

curved so that the apex is parallel with the shoot, ab- 

ruptly acute to blunt, often apiculate, 1—S mm long 

but mostly 2—3.5 mm, triangular in cross section, 

strongly keeled on the back, 0.3—0.7 mm wide and 

0.2—0.3 mm thick. Fertile structures terminal but 

pollen cones may also be lateral. Pollen cones 8—18 

mm long and 1—1.6 mm diam. Microsporophylls 

0.8—1.2 mm long. Seed-bearing structure subtended 

by leaves distinctly shorter than normal foliage 

leaves, as short as 1.5 mm; cone bracts increasing to- 

wards the apex where one or two may be fertile, up 

to 4mm long and completely surrounding the epima- 

tium but surpassed by the apex of the mature seed 

which is 3.5—4 mm long and glossy brown. 

Distr. W. Polynesia (Fiji); in Malesia: through- 

out New Guinea (incl. Normanby & Japen Is.) to the 

Moluccas (Halmaheira) and Central & SE. Celebes 

and the Lesser Sunda Islands (Sumba). Common in 

the western parts of New Guinea, but elsewhere 

populations are mostly rather isolated. Fig. 13. 

Ecol. A canopy tree of primary and sometimes 

secondary rain-forest from sea-level to 1200 m but 

mostly under 600 m. 

Vern. New Guinea: chawénum, kasuari, kwen- 

num, Arfak, Maibrat lang., tjikwa/, Hattam lang., 

jammari, Wandammen, samiampi, Japen, Roberbai 

dial., kun, Eipomek valley, Irian, ibaro, Upper 

Waria, binban, Oriomo, nidjon, Kebar valley, nipaj, 

Karoon lang., Arfak, wier, west of Hollandia, Itik 

lang. 

Note. There is some variation between the differ- 

ent widely distributed populations. In the Cycloop 

Fig. 13. Range of Dacrydium nidulum DE LAvB. 
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Mts and in Fiji the leaves are not apiculate and, par- 

ticularly in Fiji, the leaves are nearly straight. Varia- 

tions in length seem to be mainly a function of age or 

exposure, with younger and protected plants tending 

to have longer leaves. 

5. Dacrydium cornwalliana DE Lavs., nov. sp. — D. 

nidulum var. araucarioides DE LAuB. J. Arn. Arb. 50 

(1969) 295, f. 36. — Fig. 14. 
Arbor ad 30 m alta. Folia conferta, apicum tan- 

gentum incurvum apiculatum, latiora quam crassa, 

0.3—0.4 mm crassa. Type: VERSTEEGH BW 3041 (L, 

holo), Wissel Lakes, West Irian. 

Tree 10—30 m tall, with elongated dense fastigiate 

crown. Juvenile leaves up to 12 mm long, strongly 

curved forward parallel to the branch and soon be- 

coming incurved, 0.4—0.5 mm wide and 0.2—0.3 mm 

thick, sharply apiculate. Adu/t leaves crowded and 

touching near their tips, spreading but then incurved 

towards the tip which is directed somewhat inward 

towards the branch, distinctly apiculate, 2-5 mm 

long, the longer examples on protected branches or 

younger trees, strongly keeled on the back and slight- 

ly concave on the ventral side but with a small ridge 

over the midvein, 0.6—0.8 mm wide and 0.3—0.4 mm 

thick. Fertile structures terminal, often on short 

lateral shoots but pollen cones may also be lateral. 

Pollen cones c. 12 mm long and 1.8 mm in diam. 

Microsporophylls c. 0.8 mm long. Seed-bearing 

structure as in D. nidulum, becoming fleshy and red 

when ripe, seed c. 5 mm long. 

Distr. Malesia: West and Central New Guinea. 

Fig. 12. 

Ecol. Dominant to nearly pure stands in swamp 

forests and perhaps also mossy heath forests between 

1450 and 2300 m altitude. 

6. Dacrydium beccarii PARL. in DC. Prod. 16, 2 

(1868) 494; Pitcer, Pfl. R. [V, 5, Heft 18 (1903) 52; 

Riprey, J. Str. Br. R. As. Soc. nm. 60 (1911) 56; 

BurKILL & Hotttum, Gard. Bull. S. S. 3 (1923) 75; 

RIDLEY, Fl. Mal. Pen. 5 (1925) 280; Corner, Gard. 

Bull. S. S. 10 (1939) 241, t. 6; Wayside Trees (1940) 

720; bE Laus. J. Arn. Arb. 50 (1969) 300; KENG in 

Whitmore, Tree Fl. Mal. 1 (1972) 46, f. la; GAUSSEN, 

Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 38, f. 682 

p.p.; VAN RoyYeEN, Alpine Fl. New Guinea 2 (1979) 34. 

Shrub of 1 m or a small tree up to 20 m, rarely to 

Fig. 14. Dacrydium cornwalliana DE LAvB., edge of forest on black peat; in the background mixed forest with 

amongst others Libocedrus. Wissel Lakes, New Guinea, 1700 m (Photogr. F.W.RAPPARD, 1955). 
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35 m tall. Profusely branched with the branches 

turned upward, often forming a dense umbrella- or 

dome-shaped crown. Juvenile leaves nearly straight 

at first on fresh growth, becoming gradually curved 

forward, up to 17 mm long, strongly keeled on three 

sides, nearly flat on the axial surface, 0.2 mm wide 

and 0.1 mm thick, linear-lanceolate, pungent, 

crowded so that shoots resemble a furry animal’s 

tail. Adult leaves spreading, bent slightly forward 

but the apiculate tips still directed slightly outward, 

triangular in cross section, 0.3—0.4 mm wide, 0.2 

mm thick, crowded, linear-lanceolate, 5—10 mm. 

Fertile structures both lateral and terminal. Pollen 

cones subtended by a cluster of sterile 1-2 mm 

bracts, the cone 7—10 mm long and 2.5—3 mm diam. 

Apex of the microsporophyll a lanceolate spur about 

1 mm long and 0.3 mm wide at the base. Seed- 

bearing structure subtended by about a dozen re- 

duced leaves c. 1 mm long, the seed cone itself 

formed of a similar number of bracts up to 2 mm 

long and not completely covering the epimatium, 

often two and occasionally even three seeds which 

are fully exposed at the apex of the structure. Seeds 

shiny, dark brown, c. 4 mm long. 

Distr. Solomon Islands (Guadalcanal); through 

Malesia: New Guinea (incl. Normanby I. & New 

Britain), the Moluccas (Taliabu), Philippines (Min- 

danao; Negros; Biliran I.) and (mainly W.) Borneo 

to Malaya and N. Sumatra. In the eastern part of the 

range there are only widely separated occurrences, 

and even in the western part they are somewhat dis- 

continuous. Fig. 15. 

le et \ 
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Fig. 15. Range of Dacrydium beccarii PARL. 

Ecol. Most common on mossy ridges where it is 

often dominant and also found rising above a low 

mixed mountain scrub, from 600—2500 m. A variety 

of soils such as sandy peat and andesite have been in- 

dicated. 

Vern. New Guinea: netukuria, New Britain, me- 

Joop, Kebar valley; Taliabu: Kawau; Borneo: kayu 

embun, Merurong Plateau, sempilor, Sarawak, Bin- 

tulu; Malaya: ekor kuda, Kedah; Sumatra: sampinur 

tali, Tapanuli. 
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7. Dacrydium gracilis DE LAUB., nov. sp. 

Arbor ad 30 m alta. Folia linearia lanceolata, dor- 

sis carinatis, apices apiculatis, 3—9 mm longa, 0.4 

mm lata, 0.2 mm crassa. Strobili masculi 6—7 mm 

longi, 2 mm diametri. Apices microsporophyllorum 

lanceolati, 0.5—1 mm longi, c. 0.3 mm lati. Semina 

matura non obscurata. Type: DE LAUBENFELS P716 

(L, holo), Mt Kinabalu. 

Tree 7—30 m tall, up to 40 cm diam. Juvenile 

leaves at least 12 mm long, curved so that the tip is 

nearly parallel to the branch, pungent, triangular in 

cross section, lanceolate, up to 0.4 mm wide, at the 

base 0.2 mm thick. Adult leaves nearly straight, 

spreading at about a 45° angle but curved so the apex 

is parallel with the branch, apiculate, 3—9 mm long, 

the longer leaves on younger plants or lower on the 

tree, the shorter leaves on older and exposed trees, 

triangular in cross section, 0.4 mm wide, 0.2 mm 

thick. Fertile structures usually lateral. Pollen cones 

6—7 mm long and 2 mm in diam., subtended by a 

cluster of leaves 3—5 mm long and usually distinctly 

shorter than normal foliage leaves. Together the two 

pollen sacs are 0.7—0.8 mm wide but the apex of the 

microsporophyll is a lanceolate spur 0.5—1 mm long 

and c. 0.3 mm wide. Seed-bearing structure also sub- 

tended by a cluster of reduced leaves c. | mm long, 

the bracts of the seed cone up to 3 mm long and more 

or less covering the epimatium, the usually solitary 

seed itself fully exposed. Fully mature seeds un- 

known. 

Distr. Malesia: Borneo (Sabah: Mt Kinabalu 

and nearby to the centre of Borneo; Sarawak). Fig. 

16. 

Fig. 16. Range of Dacrydium gracilis DE LAUB. 

(triangles) and D. spathoides DE LAuB. (dot). 

Ecol. Scattered in the canopy of moist mountain 

rain-forest between 950 and 1800 m, in Sarawak also 

in heath forest on sandstone. Rather rare. 

Note. Leaves smaller and much more gracile 

than those of the similar D. magnum which also oc- 

curs in lower elevation forest. The crown has a rather 

typical shape of a forest tree, not the striking form of 

the usually open growth species, D. beccarit. 
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8. Dacrydium medium bE Laus. Blumea 23 (1976) 

98. 

Shrub of 1 m ora small, often gnarled tree, some- 

times up to 20 m tall. Densely branched to form a 

compact oval shape. Juvenile leaves spreading widely 

but sometimes distinctly curved forward so that the 

apiculate apex is more or less parallel to the branch, 

lanceolate, up to 20 mm long, strongly keeled on 

three sides, nearly flat on the axial surface, up to 0.6 

mm wide, 0.3 mm thick. Adult leaves on younger 

trees nearly straight and up to 8 mm long but with 

greater age the leaves become shorter and sharply 

curved forward or even slightly inward, apiculate, 

linear-lanceolate, 3—6 mm long but nearly uniform 

ona branch, 0.5—0.6 mm wide, 0.3 mm thick. Fertile 

structures mostly terminal. Pollen cones with basal 

leaves hardly different from foliage leaves, 7—9 mm 

long, 2.5 mm diam. Apex of the microsporophyll a 

linear-lanceolate spur 1.5—2 by 0.5 mm with the 

broadly acute apex strongly curved inwards so as to 

appear rounded and blunt. Seed-bearing structure 

subtended by a zone of reduced leaves about 2 mm 

long, the cone bracts longer and partly covering the 

seed. The brown seeds about 5 mm long. 

Distr. Malesia: Malaya (G. Tahan complex) and 

N. Sumatra (Gajo Lands: G. Leuser & Bandahara). 

Fig. 17. 

bea 

Fig. 17. Range of Dacrydium medium DE LAUvuB. 

(dots) and D. magnum DE LAUvB. (triangles). 

Ecol. Rising above and often dominant in low 

mountain scrub on what appears to be rather poor 

soils between 960 and 2100 m in Malaya and 1800— 

2600 m in Sumatra; not rarely associated with 

Baeckea and Leptospermum. 

Vern. Sangu, Gajo. 

Note. The shortest leaved specimens resemble D. 

pectinatum foliage, a species which grows under 

similar conditions at lower elevations, but the fertile 

material more closely resembles several other species. 

9. Dacrydium magnum DE Lavs. J. Arn. Arb. 50 

(1969) 299, f. 4a; GAUssEN, Gymn. Act. & Foss. fasc. 

13, ch. 20 (1974) 36, f. 681 p.p. — D. beccarii var. 

rudens DE LausB. J. Arn. Arb. 50 (1969) 303, f. 4b; 

GAUSSEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 

38, f. 682 p.p. 

Tree, 8—30 m tall, S—60 cm diam. Branches dense, 

spreading, upturned. Juvenile leaves spreading wide- 

ly, slightly curved forward at the tip, pungent, trian- 

gular in cross section, gracile, up to at least 18 mm 

long. Adult leaves spreading at about a 45° angle and 

strongly curved forward so that the apiculate tip is 

parallel to the branch or bent slightly inward, form- 

ing a compact rope-like branch system, linear- 

lanceolate, 3—6 mm long but nearly uniform on a 

branch, 0.3—0.4 by 0.2—0.3 mm. Fertile structures 

mostly terminal but occasionally on short lateral 

branches, the subtending leaves hardly distinguish- 

able from ordinary foliage leaves. Pollen cones 

10—16 mm long and 2 mm in diameter. Apex of the 

microsporophyll a lanceolate spur 1.5—2 mm long 

and 0.5 mm wide at the base. Seed-bearing structure 

formed of more or less straight and slightly spreading 

leaf-like bracts which cover the base of the seed. The 

ripe fruit reported to be brown but possibly an old 

fruit as has been observed in other species. Seed 5 

mm long, often two seeds per cone. 

Distr. Solomon Islands (Guadalcanal, Choiseul, 

S. Ysabel); in Malesia: Louisiades (Sudest I.) and 

Moluccas (Obi I.). Rare. Fig. 17. 

Ecol. Locally common in the canopy of moist 

tropical forest between 60 and 1200 m, often along 

ridge crests where it has a somewhat reduced stature. 

Note. The variety rudens was applied to collec- 

tions from Tagula I. that tend to be more gracile than 

elsewhere but otherwise are not distinct. 

10. Dacrydium spathoides DE LAus. J. Arn. Arb. 50 

(1969) 299, f. 3c; GAUSSEN, Gymn. Act. & Foss. fasc. 

13, ch. 20 (1974) 44, f. 690. 

Tree 26—34 m tall, 50 cm diam. Bark exuding red 

sap. Juvenile leaves spreading at about a 60° angle, 

nearly straight but slightly bent forward at the pun- 

gent tip, to at least 6 mm long, linear-lanceolate, c. 

1 mm wide, 0.2 mm thick, keeled on the dorsal side, 

slightly concave on the axial side. Adult leaves 

spreading at about a 45° angle, straight or slightly 

bent forward at the apiculate tip, 2—4 mm long, lin- 

ear-lanceolate, 0.8—0.9 mm wide, 0.2 mm thick, 

keeled on the dorsal side, distinctly concave on the 

axial side. Pollen cones unknown. Seed-bearing 

structure terminal, often on a short side branch, sub- 

tended by reduced leaves less than 2 mm long, the 

cone bracts straight, slightly spreading, up to 3 mm 

long and 0.5 mm wide, covering the lower part of the 

seed. Mature seed 4 mm long, often two seeds per 

cone. 

Distr. Malesia: Eastern West Irian. Fig. 16. 

Ecol. Canopy tree in moist, mossy mountain 

rain-forest at 2150—2200 m. 
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11. Dacrydium gibbsiae Stapr, J. Linn. Soc. Bot. 42 

(1914) 192, t. 4; pe Laus. J. Arn. Arb. 50 (1969) 306; 

GAussEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 

34, f. 681 p.p. — D. beccarii var. kinabaluense Cor- 

NER, Gard. Bull. S. S. 10 (1939) 244, t. 9. — D. sp. 

StapF, Trans. Linn. Soc. Il, 4 (1894) 248. 

Small tree, 2—12 m tall. Juvenile leaves spreading 

widely, slightly curved forward towards the apiculate 

tip, at least 12 mm long, slightly wider than thick. 

Adult leaves robust, the acute tip bent to be parallel 

to the branch or even curved slightly inward, crowd- 

ed, linear or linear-lanceolate, 5-8 mm long, con- 

cave on the axial side, strongly keeled on the dorsal 

side, 0.8 to at least 1 mm wide, 0.2—0.3 mm thick. 

Fertile structures terminal, often on a short lateral 

branch. Pollen cones 20—25 mm long and 4.5—7 mm 

diam.; microsporophyll lanceolate, S—6 mm long, 

1.5 mm wide at the base. Seed-bearing structure con- 

sisting of bracts slightly narrower than ordinary fo- 

liage leaves and increasing slightly in length towards 

the apex where one or two may be fertile, spreading 

slightly and completely covering the epimatium but 

surpassed by the apex of the mature seed which is 4.5 

mm long. 

Distr. Malesia: N. Borneo (Mt Kinabalu). Com- 

mon on the slopes. 

Ecol. Co-dominant un ultrabasic soils in the 

mountain mossy forest from 1500—3600 m. 

12. Dacrydium xanthandrum Pricer, Bot. Jahrb. 69 

(1938) 252; pE Laus. J. Arn. Arb. 50 (1969) 304, f. 

5; GaussEN, Gymn. Act. & Foss. fasc. 13, ch. 20 

(1974) 34, f. 683. — Fig. 18, 19. 

Shrub to tree, 2—36 m tall, up to 70 cm diam. Juve- 

nile leaves spreading widely, bent slightly forward, 

linear-lanceolate, up to 2 cm long, 0.8 mm wide, 

strongly keeled on the dorsal side, slightly keeled and 

slightly convex on the axial side, about 0.2 mm thick, 

apiculate. Adu/t leaves spreading widely, straight or 

slightly bent forward but the tips still directed out- 

wards, lanceolate to linear-lanceolate, 6-10 mm 

long or shorter at the base of the shoot, apiculate, 

strongly keeled on the dorsal side, slightly keeled and 

slightly concave on the axial side, 0.5—0.8 mm wide, 

0.2 mm thick. Fertile structures both terminal and 

lateral. Pollen cone subtended by a cluster of reduced 

leaves which are c. 2 mm long, cone S—13 mm long 

and 2—2.5 mm diam.; apex of the microsporophyll a 

lanceolate spur 0.6—1.2 mm long and 0.3 mm wide at 

the base. Seed-bearing structure subtended by a 

shoot up to 4 mm long with reduced leaves c. 2 mm 

long or when terminal sometimes following normal 

leaves; fertile bracts similar to leaves, spreading, 2—3 

mm long; the shiny brown seeds c. 4 mm long, fully 

exposed, often in pairs. 

Distr. Solomon Islands (Bougainville); in 

Malesia: New Guinea (incl. New Britain), Central E. 

CONIFERALES (de Laubenfels) 

Fig. 18. Dacrydium xanthandrum PiceER. a. Female 

shoot with seed-bearing structure, x 1.5; b. portion 

of twig, x6; c. seed-bearing structures and seed, 

x 1.5 (after KOCHUMMEN FRI 29472). 
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Fig. 19. Dacrydium xanthandrum PitceErR. a. Male 

shoot with pollen cone, x 0.5; b. pollen cone, x 6; c. 

microsporophylls, 1.5; d. juvenile shoot with 

leaves, X 1.5; e. leaf in cross section, x15 (a—c S 

37067; d—e DE LAUBENFELS P627). 

Celebes (2 coll.), Philippines (Mindoro, | coll.), Bor- 

neo (Sabah; Central Kalimantan: Bt. Raya; Sara- 

wak: Mt Mulu, Mt Murud), N. Sumatra (Atjeh, 1 

coll.), and Malaya. Locally discontinuous. Fig. 20. 

Ecol. Locally common or even dominant and 

shrubby on mossy ridges with peaty soils over clay, 

sand, granite, sandstone, or dacite, or scattered lar- 

ger individuals in nearby primary forest from (SO0—) 

1000—2700 m. 

Vern. Sabah: kerapui, Dusun, Sensuron, serin- 

goun, Bokan, Mt Alab, arun gunong, Atjeh. 

Note. See comments under D. beccarii. The dis- 

tinctly bifacially flattened leaves, generally concave 

Fig. 20. Range of Dacrydium xanthandrum PILGER. 

on the axial surface, contrast strongly with the fine 

and distinctly more crowded leaves of D. beccarii. 

The difference is particularly noticeable on young 

plants. Fertile structures, like new shoots, are nor- 

mally produced as is usual in the family after a period 

of rest but the examples of terminal seed-bearing 

structures without the usual subtending short shoot 

with reduced leaves apparently have appeared 

without the intervening rest period. 

13. Dacrydium comosum CorRNER, Gard. Bull. S. S. 

10 (1939) 244, t. 10; Wayside Trees (1940) 721; DE 

Laus. J. Arn. Arb. 50 (1969) 307; KENG in Whit- 

more, Tree Fl. Mal. 1 (1972) 46, f. 1b; GAUSSEN, 

Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 36, f. 684. 

Shrub c. 2—4 m tall, 5 cm diam., on exposed ridge, 

to a tree at least 12 m tall. Densely branched with 

branches all turning upward and the aggregated tufts 

forming a nearly flat to umbrella-like crown. Juve- 

nile leaves spreading perpendicular to the branch and 

then curving forward + parallel with the branch, 

pungent, lanceolate, up to 33 mm long and. 0.8 mm 

wide at the base, 0.2 mm thick, sharply keeled on the 

dorsal side, nearly flat or slightly concave on the ax- 

ial side. Adult leaves similar to juvenile leaves except 

that the upper part is usually straight so that the 

apices are directed somewhat outward, 12—20 mm 

long, 0.6—1 mm wide but slightly expanded at the ba- 

sal attachment, 0.2 mm thick. Fertile structures 

mostly lateral, subtended by a small cluster of re- 

duced leaves which are c. 4 mm long. Pollen cones 

8—10 mm long and c. 3 mm diam.; apex of the micro- 

sporophyll a narrow lanceolate spur 1.5—2 mm long 

and c. 0.5 mm wide. Seed-bearing structure con- 

sisting of several lanceolate bracts c. 2mm long, one 

or two of which are usually fertile. The light brown, 

fully exposed seeds are 4—5 mm long. 

Distr. Malesia: Malaya (known only from the 

crest separating Selangor and Pahang and on the G. 

Tahan massif; Pine Tree Hill; Ulu Kali; Ginting 

Highland). Fig. 21. 

Ecol. On exposed ridges as a local dominant in 

stunted mossy forest between 1440 and 2200 m. 
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Fig. 21. Range of Dacrydium comosum CORNER 

(dots) and D. ericoides DE LaAuvB. (triangles). 

14. Dacrydium ericoides DE LAUB., nov. sp. 

Arbor ad 17 malta. Folia linearia recta, paginis su- 

peris planis, apicis abruptis apiculatis, 5-10 mm 

longa, 0.7—1 mm lata, 0.2 mm crassa, dorsis carina- 

tis. Strobili fere laterali, masculi 7—10 mm longi, 

2—2.5 mm diametri, apicis microsporophyllorum 

calcaria 1mm longa. Type: BRUNIG S 8722 (L, holo), 

Merurong Plateau, Sarawak. 

Tree 10—17 m tall, 25—30 cm diam., with drooping 

twigs. Leaves linear, straight, spread out more or less 

perpendicular to the shoot except on new growth, 

narrowing abruptly at the apex to an apiculate tip, 

flat on the upper surface but becoming slightly con- 

cave towards the apex, stomata on the upper surface 

in two bands separated over the midvein, sharply 

keeled on the lower surface, 5-10 mm long, 0.7—1 

mm wide, 0.2 mm thick. Fertile structures usually 

lateral, subtended by a cluster of reduced leaves 

which are 2—3 mm long. Pollen cones 7—10 mm long 

and 2—2.5 mm diam. Apex of the microsporophyll a 

lanceolate spur c. 1 mm long and 0.7 mm wide. Seed 

bracts 3—4 mm long with sometimes two fertile. 

Mature seed unknown. 
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Distr. Malesia: Borneo (Sarawak, known only 

from Mt Dulit and the Merurong Plateau in N. Sara- 

wak). Fig. 21. 

Ecol. Locally common in primary forest on ex- 

posed mossy ridges at 1000 to 1500 m. 

Vern. Sempilor, Bintulu. 

Note. The spreading straight linear leaves con- 

trast rather strikingly with other members of the ge- 

nus and rather resemble the juvenile foliage of 

Cupressaceae. Earlier | had included it in D. 

spathoides where the shorter leaves are also more or 

less linear and much wider than thick, but in this spe- 

cies the fertile structures are usually terminal and are 

subtended by nearly typical leaves not greatly re- 

duced as in D. ericoides, while the leaves are distinct- 

ly bent forward and not straight. 

15. Dacrydium leptophyllum (WASSCHER) DE LAUB., 

nov. comb. — Podocarpus leptophylla WASSCHER, 

Blumea 4 (1941) 414, t. 4, f. 9. — Dacrycarpus lepto- 

phylla (WASSCHER) GAUSSEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 150. 

Leaves diverging widely from the stem but sharply 

bent forward parallel to the stem or even directed in- 

ward, lanceolate, pungent, 1—1.5 mm long, 0.2—0.3 

mm wide, 0.1 mm thick, strongly keeled on the dor- 

sal side, flat or slightly concave on the axial side. 

Leaves on vigorous branches larger, up to 3 mm long 

and 0.6 mm wide. Fertile material unknown. 

Distr. Malesia: West New Guinea (known only 

from the top of Mt Goliath), at 3000—3600 m. 

Note. The original description expressed uncer- 

tainty between Dacrydium and Podocarpus sect. 

Dacrycarpus for this unique taxon, but unfortunate- 

ly settled for the latter. The tiny leaves are typical for 

Dacrydium and the primary branches show no sign 

of the dimorphism which characterizes Dacrycarpus. 

3. FALCATIFOLIUM 

DE Laus. J. Arn. Arb. 50 (1969) 308; Fl. Nouv. Caléd. et Dép. 4 (1972) 30; 

GAUSSEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 67. — Fig. 22. 

Dioecious shrubs to large trees to 36 m tall with thin more or less smooth 

brownish bark with scattered lenticels, reddish and somewhat fibrous within, 

breaking off in occasional flakes on larger specimens. Loosely and irregularly 

branched. Leaves spirally placed, single veined, and alternating with elongated 

appressed scales which are loosely clustered at the shoot apices to form foliar 

buds between episodes of growth. Seedling leaves narrowly lenticular, 

apiculate, bifacially flattened, giving way abruptly to distinct juvenile leaves in 

about the second year of growth. Juvenile and adult leaves distichous, bilater- 

ally flattened and falcately curved away from the branch with the apex in most 

cases oppositely curved in the direction of shoot growth. Reproductive struc- 
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tures on short scaly shoots which are either axillary or terminal and may bear 

a few reduced leaves. Pollen cones cylindrical, solitary or clustered; microsporo- 

phyll a small acuminate spur above the two pollen sacs. Seed-bearing structures 

solitary, consisting of up to about a dozen large acuminate scales which become 

greatly swollen, red, and fleshy when mature; normally one subapical scale fer- 

tile with a cup-shaped epimatium which has a distinct hump opposite the base 

of the included seed positioned well beyond the subtending fleshy scale so that 

the solitary seed and its basal humped epimatium are fully exposed; the inverted 

ovule gradually turning upward as it matures into a nearly erect seed; the mature 

seed with two lateral weak ridges along its wider sides which come together in 

an apical ridge, otherwise the seed is more or less egg-shaped. 

Distr. New Caledonia (1 sp.); in Malesia: New Guinea, Moluccas (Obi I.), N. & Central Celebes, Philip- 

pines (Mindoro), Borneo, Riouw-Lingga Arch. (Lingga), and Malaya. 

Note. Obviously related to Dacrydium but differing in the dimorphic foliage with specialized fertile shoots 

and the exposed hump of the epimatium opposite the base of the seed. In Dacrydium the base of the seed 

lies close to its attachment and is always well covered by the subtending bract. 

KEYonRO THE SPECIES 

1. Adult leaves normally bent at least slightly forward at the apex, tapering from at least the centre of the 

leaf; pollen cones at least 17 mm long. 

2. Adult leaves linear-lanceolate, sun leaves at least 20 mm long, not glaucous; pollen cone 2.5—3.5 mm 

LATTE Are a Rts eeak a ae ena e os z c SRO enc he Niles sel baa toe eee ote 1. F. falciforme 

2. Adult leaves mostly lanceolate, sun leaves 13—20 mm long, glaucous; pollen cone 1.5—3 mm diam. 

2. F. gruezoi 

1. Adult leaves often not bent forward at the apex, the sides parallel for most of their length; pollen cones 

no more than 13 mm long. 

3. Adult leaves weakly keeled if at all, 2—3.5 mm wide, 12-20 mm long ............ 3. F. papuanum 

3. Adult leaves distinctly keeled on their broader surfaces, 1—2.5 mm wide, 18—35 mm long 4. F. angustum 

1. Falcatifolium falciforme (PARL.) DE LAus. J. Arn. 

Arb. 50 (1969) 309; GaussEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 73. — Podocarpus falciformis 

Part. in DC. Prod. 16, 2 (1868) 685. — Nageia 

falciformis (PARL.) O.K. Rev. Gen. Pl. 2 (1891) 800. 

— Dacrydium falciforme (PARL.) PILGER, Pfl. R. IV, 

5, Heft 18 (1903) 45; Foxw. Philip. J. Sc. 6 (1911) 

Bot. 153; Ripiey, J. Str. Br. R. As. Soc. n. 60 (1911) 

56; PitceR, Bot. Jahrb. 54 (1916) 35; Stapr, J. Linn. 

Soc. Bot. 42 (1914) 191, f. 8; BurKmLL & HOLTTUm, 

Gard. Bull. S. S. 3 (1923) 76; RipLey, Fl. Mal. Pen. 

5 (1925) 280; CorNER, Wayside Trees (1940) 722; 

KENG in Whitmore, Tree Fl. Mal. 1 (1972) 46, f. 2. 

— Fig. 22. 

Large shrub from 1.5 m to occasionally a large tree 

as much as 36 m tall, more commonly S5—12 m, 4—40 

cm diam. Seedling leaves widening gradually from a 

petiole several mm long to margins parallel in the 

middle of the leaf, apex more abrupt, acute, 

apiculate, midrib a low blunt ridge above and a nar- 

row sharp ridge below, slightly revolute, 4—9 by 

2—3.5 mm. Juvenile leaves on the first branches only 

slightly longer and wider than the seedling but soon 

becoming as much as 12 cm long and more gradually 

becoming as much as 12 mm wide, the lanceolate 

apex strongly curved so as to become parallel to the 

shoot, midribs on either side a weak ridge. Adult 

shade leaves spreading at a large angle with more or 

less parallel margins in the centre of the leaves and 

broadly lanceolate apex which curves strongly for- 

ward but still at an angle from the shoot, 4—7 cm by 

5—9 mm. Adult sun leaves much more abrupt at both 

ends so as to form a broad lens shape to almost a par- 

allelogram with rounded corners, 2—4 cm long by 

5—7 mm wide, the apex sometimes not bent forward. 

Pollen cones 2—4 cm long by 2.5—3.5 mm diam. Re- 

ceptacle of seed-bearing structure 4—S mm long; ma- 

ture seed 6—7 mm long, 5 mm wide, and 3.5—4 mm 

thick, becoming black. 

Distr. Malesia: Malaya, Riouw-Lingga Arch. 

(Lingga: P. Tanda) and Borneo (mainly Sarawak 

and Sabah). Fig. 23. 

Ecol. Locally common along ridges as a bushy 

tree or in the subcanopy of primary rain-forest, often 
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Fig. 22. Falcatifolium falciforme (PARL.) DE LAUB. 

Twig with male cone, x 1 (after WyaTt-SMITH KEP 

93115). 

on podso] sands and kerangas, but occasionally on 

deeper fertile soils a somewhat emergent forest giant, 

from 400—2100 m. 

Vern. Kayu china, Sabah, Lahad Datu, iguh 

gawah, Iban, Merurong Plateau. 

Notes. Inthe forests of Mt Kinabalu the juvenile 

plants have smaller leaves than elsewhere, but other- 

wise there do not appear to be any differences. Sever- 

al collections of more or less juvenile material have 

been made in Celebes and Central Moluccas (Obi), 

but these resemble more F. gruezoi of the Philip- 

pines. A single specimen from high kerangas on the 

Usan Apan Plateau in Sarawak has leaves in the form 

of adult shade leaves, but these are only 6 by 2 mm. 
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It is called a ‘young tree’ but given as 24 m tall. This 

may well be a new species. 

2. Falcatifolium gruezoi DE LAuB., nov. sp. — 

Dacrydium falciforme {non (PARL.) PILGER] Foxw. 

ex MERR. Philip J. Sc. 2 (1907) Bot. 257; Foxw. ibid. 

6 (1911) Bot. 153, t. 28, f. 1; MerR. En. Philip. 1 

(1922) 4. 

Arbor 4—12 m alta. Folia juvenilia ad 7.5 cm 

longa, 7 mm lata, falcata et apice versus apex ramo- 

rum curvo, lanceolata; folia adulta umbrae minora, 

3.5 cm longa, 6—7 mm lata; folia solis plus minora, 

13—20 mm longa, 3.5—6 mm lata, acuta, apiculata, 

glauca. Strobili masculi 1.7—6 cm longi, 1.5—3 mm 

diametri. Strobili feminei receptaculo 2 mm, semina 

7 mm longo. Type: GRUEZO WM 4052 (L, holo; 

CALP, iso), Naujan, Paitan access, Paitaraan (Mt 

Halcon area), Mindoro Oriental, Philippines. 

Tree 4—12 m tall. Juvenile leaves to 7.5 cm by 7 

mm, falcate with the apex curved forward more or 

less parallel with the branch; lanceolate. Adult leaves 

in the shade smaller, 3.5 cm by 6—7 mm; sun leaves 

even smaller, 13—20 by 3.5—6 mm, acute, apiculate, 

glaucous. Pollen cones 1.7—6 cm long and 1.5—3 mm 

diam. Receptacle of the seed-bearing structure 2 mm 

long; seed 7 mm long. 

Distr. Malesia: Philippines (Luzon: Tayabas, 

Nueva Ecija; Mindoro; Panay; Mindanao: Davao, 

Surigao); Celebes: Manado (Poso; Gorontalo; 

Palu); Moluccas (Obi). Fig. 23. 

@ Falcatifolium falciforme (PARL.) DE LAvs. 
« Falcatifolium gruezoi DE LAUB. Ae 
A Falcatifolium papuanum pe LAvB. : \ * 

t= = Falcatifolium angustum De LAUB. ~ Ne 

Fig. 23. Range of four species of the gents Falcatifo— 

lium. 

Ecol. In exposed locations along ridges or on the 

borders of open areas, 1600—2200 m in the Philip- 

pines, 1200—1400 m in Celebes, 700 m in Obi. 

Note. See note under F. falciforme. 

3. Falcatifolium papuanum pe Laus. J. Arn. Arb. 

50 (1969) 312, f. 6; Blumea 17 (1969) 274; GAUSSEN, 

Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 73, f. 698. 

— Dacrydium falciforme [non (PARL.) PILGER] 

Laut. Bot. Jahrb. 68 (1937) 247. 
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Tree 6—22 m tall, 8-40 cm diam. Seedling leaves 

6—18 by 0.6—0.8 mm. Juvenile leaves the same as the 

smaller adult leaves, glaucous beneath. Adult leaves 

falcate and then more or less linear in the distal part 

of the leaf or tapering slightly, narrowing almost ab- 

ruptly to an apiculate apex, the apex occasionally 

bent slightly forward, 10—20 by 2—4 mm. Pollen 

cones 5—13 mm long and 2—2.5 mm diam. Recep- 

tacle and seed each 6—7 mm long. 

Distr. Malesia: New Guinea. Fig. 23. 

Ecol. Understory tree of moist mountain forests, 

often associated with Nothofagus spp., Myrtaceae 

and other Podocarpaceae, 1500—2400 m. 

Vern. Mungag, Hagen Togoba, tugl, Wahgi, 

Minj. 

Note. Anentire plant scarcely 20 cm tall with tiny 

leaves mentioned and illustrated in the type descrip- 

tion from the Vogelkop either represents perhaps a 

reduced form of exposed ridges or a distinct new spe- 

cies. 

4. Falcatifolium angustum DE LAvs. J. Arn. Arb. 50 

(1969) 312, f. 7a; GAUSSEN, Gymn. Act. & Foss. fasc. 

13, ch. 20 (1974) 73, f. 699. 

Tree to 20 m tall, 6—25 cm diam. Juvenile leaves 

narrowly lanceolate and gradually curved slightly 

forward towards the apex, c. 7 cm long and 1.2 mm 

near the base. Adult leaves less curved or straight, 

pungent, keeled on each side, 18—35 by 1—2.5 mm. 

Somewhat immature pollen cones 8 mm long and 2 

mm diam. Seed-bearing structures unknown. 

Distr. Malesia: Borneo (known from two loca- 

tions near the coast of Sarawak). Fig. 23. 

Ecol. In forests, 90—240 m, on podsolized sands 

and kerangas, associated with Parastemon, Shorea 

albida, and Gymnostoma sp. 

4. DACRYCARPUS 

(ENDL.) DE Laus. J. Arn. Arb. 50 (1969) 315; Fl. Nouv. Caléd. et Dép. 4 (1972) 

34: GaussEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 133; DE Laus. 

Kalikasan 7 (1978) 125; vAN RoyeENn, Alpine Fl. New Guinea 2 (1979) 11. — 

Podocarpus sect. Dacrycarpus ENDL. Syn. Conif. (1847) 221; CARRIERE, Traité 

Gen. Conif. ed. 1 (1855) 477; ed. 2 (1867) 676; GorDoN, Pinetum ed. 1 (1858) 

289; ed. 2 (1875) 356; Mia. FI. Ind. Bat. 2 (1859) 1074; HENKEL & HOCHSTETTER, 

Synop. Nadelhdlz. (1865) 403; DE Borer, Conif. Arch. Ind. (1866) 25; Part. in 

DC. Prod. 16, 2 (1868) 520; p—E Kirwan, Conif. 2 (1868) 224; EICHLER in E. & 

P. Nat. Pfl. Fam. II, 1 (1889) 105; BEeIssNER, Nadelholzkunde (1891) 17; 

PitGeR, Pfl. R. IV, 5, Heft 18 (1903) 55; in E. & P. Nat. Pfl. Fam., Nachtr. 3 

(1908) 3; Foxw. Philip J. Sc. 6 (1911) Bot. 156; Stites, Ann. Bot. 26 (1912) 448; 

Gipss, Ann. Bot. 26 (1912) 525; PILGER in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 

242; HicKEL, Fl. Gén. I.-C. 5 (1931) 1066; WasscHER, Blumea 4 (1941) 386; 

BucHHoLz & GRay, J. Arn. Arb. 29 (1948) 56. — Podocarpus sect. Dacrydiot- 

deae BENNETT in Bennett & R.Br. Pl. Jav. Rar. 1 (1838) 41. — Podocarpus sect. 

Dacrydium BERTRAND, Ann. Sc. Nat. V, 20 (1874) 67. — Fig. 26, 28, 31—33. 

Dioecious shrubs or trees, to 41 m tall. Bark hard, dark brown or blackish 

but weathering to gray, surface rough with occasional lenticels, inside pink to 

reddish brown and granular or slightly fibrous, on older trees breaking off in 

small thick, somewhat vertically elongated plates or sometimes short strips. 

Leaves amphistomatic, spirally placed, broadly decurrent, apiculate. Leaves on 

primary shoots as well as on the basis of foliage shoots and fertile structures bi- 

facially flattened, keeled on the dorsal side, lanceolate or sometimes triangular, 

often nearly appressed, mostly 1.5—3 by 0.5—0.8 mm, but wider on the decur- 

rent part, up to at least 4 mm long on young plants and mostly 1—2 mm long 

at the base of foliage shoots or fertile structures. The apex of resting shoots a 
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loose cluster of reduced leaves. Juvenile type of leaves on special shoots that 

generally do not continue growth after reaching a resting stage, bilaterally flat- 

tened and usually slightly keeled on both faces, falcate and then curved forward 

towards the apex so that the apiculate tip is oriented more or less parallel with 

the shoot, otherwise linear or less often lanceolate, spreading at about a 60° 

angle, the centre of the leaf either straight or gradually curving to the tip, dis- 

tinctly shorter towards either end of the shoot so that the whole shoot has a 

feather-like appearance, mostly 6—12 mm long and c. 1 mm wide, usually 

distichous, gradually changing to an adult form but often fertile at intermediate 

stages of this transition. Final adult forms not distichous, generally shorter and 

more robust than the juvenile leaves, more or less uniform along the shoot, the 

apiculate tip still bent forward parallel to the shoot, in some species nearly iden- 

tical with the leaves of primary shoots. Fertile structures terminal on short, 

mostly lateral shoots, the seed-bearing structures usually on a considerably 

longer shoot than that of the pollen cone. Immature pollen cones at first some- 

times nearly spherical, then becoming somewhat elongated but finally elongat- 

ing abruptly with a slight decrease in diameter at maturity, then mostly c. 6—10 

mm long and 2—3 mm diam., sometimes longer. Apex of microsporophyll trian- 

gular, acute to apiculate, c. 1.2 by 0.8 mm. Shoots for female structures 3—17 

mm long. Leaves at the base of the seed-bearing structure sharply elongated to 

form an involucre which often surrounds the immature seed-bearing structure 

but which in the shorter examples becomes spreading as the structure grows. 

Seed-bearing structure composed of a small warty receptacle, 2.5—4 mm long, 

2.5mm diam., which becomes greatly enlarged, fleshy, and first orange then red 

or in other species purple when ripe, later turning brown, bearing one or two 

protruding short sterile leaf-like bracts and one or two subterminal fertile 

bracts. The inverted ovules completely surrounded by the epimatium and fused 

as a rib along one side with the fertile bract whose short free tip forms a small 

off-centre crest over the mature structure. Mature seed nearly spherical (or oval) 

but remaining covered by the leathery epimatium and scale, forming an erect or 

somewhat oblique structure which in most species is c. 5-6 mm long and 

4.5—5.5 mm diam., dark in colour. 

Distr. Ranging from northern Burma and southernmost China to Fiji and New Zealand 9 spp.; in Malesia 

abundant with 7 spp., reaching their greatest variety in New Guinea with 5 spp. Fig. 24. 

Fossils are known from N. Antarctica (Graham Land) and New Zealand (Middle Jurassic) and S. Patagonia 

(Upper Cretaceous to Oligocene) where the genus is now extinct. In the Eocene found in New Zealand, and 

since the Oligocene also in SE. Australia, where it became extinct (FLorIN, Kongl. Svensk. Vet. Ak. Hand]. 

Ill, 19, n. 2, 1940, 70; Acta Horti Berg. 20 (4), 1963, 188, f. 19: map). 

Note. Sterile specimens strongly resemble Dacrydium and hence the generic name. The fusion of the fertile 

scale with the epimatium is a unique trait of the genus while the seeds of Dacrydium are furthermore naked. 

In most cases sterile specimens can be readily distinguished from Dacrydium by the distinctly dimorphic fo- 

liage. 
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Fig. 24. Range of the genus Dacrycarpus (ENDL.) DE LAuB. Figures above the hyphen indicate the number 

of endemic species, that below the hyphen the total number of species. 

KEY TO) THE, SPECIES 

1. Involucral leaves short (2.5—5 mm long) and mostly spreading so that the immature receptacle becomes 

or more frequently is always exposed; adult leaves scale-like or equally keeled on four sides, 1—3 mm long. 

2. Adult leaves less than 2 mm long, more or less in the form of scales .............. 1. D. imbricatus 

DeeAcuiltaleavescatsleast.2 mm Jong. im the fonm of short needles. \5 2c 4 -ses4.-- + see 2. D. steupii 

1. Involucral leaves curved to surround the young fertile structure (3—13 mm long) and still covering at least 

the entire immature receptacle before it enlarges when ripe; adult leaves not scale-like nor equally keeled 

on four sides, 1—6 mm long. 

3. Adult leaves bilaterally flattened. 

4. Involucral leaves surrounding receptacle and mature seed (7—13 mm long); foliage leaves slender 

(O26 OFSsmimewicde)sascancelyakeeledearnrmacmeceien ocie aleeiacies Doce ae aki tee 3. D. cumingii 

4. Involucral leaves reaching the base only of the mature seed (S—8 mm long); foliage leaves robust (0.8—1 

naan lS), Suromelhy kGdaal co cacassbevcaeosupaswoudduaoureuodcs uso docnas 4. D. kinabaluensis 

3. Adult leaves bifacially flattened. 

5. Involucral leaves less than 5 mm long, not reaching the mature seed; foliage leaves 0.6—1 mm wide. 

6. Seed not large (S—6 mm long); foliage leaves spreading ....................0000- 5. D. expansus 

Omseedulance@/—smumlone)stoliageleaves imbnicatelena+ «46 50-0 sone esos eer 6. D. compactus 

5. Involucral leaves 6-10 mm long, mostly covering the mature seed; foliage leaves 0.4—0.6 mm wide 

7. D. cinctus 

1. Dacrycarpus imbricatus (BLUME) DE LAus. J. Arn. Kalikasan 7 (1978) 126; vAN RoYEN, Alpine Fl. New 

Arb. 50 (1969) 320, f. 8a; GAUssEN, Gymn. Act. & | Guinea 2 (1979) 13. — Podocarpus imbricatus 

Foss. fasc. 13, ch. 20 (1974) 152, f. 724; pE Laus. BiumgE, En. Pl. Jav. 1 (1827) 89; Pitcer, Pfl. R. IV, 
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5, Heft 18 (1903) 56; Koorp. Exk. Fl. Java 1 (1911) 

64, f. 2; Atlas 3 (1915) f. 585, 586; Fl. Tjibodas 

(1918) 3; Piccer in E. & P. Nat. Pfl. Fam. ed. 2, 13 

(1926) 245, f. 124E; Hicker, Fl. Gén. I.-C. 5 (1931) 

1068; STEEN. Trop. Natuur 29 (1940) 75, | fig.; WAs- 

SCHER, Blumea 4 (1941) 388, t. III, f. 2; BACKER & 

Baku./. Fl. Java | (1963) 89; SrEEN. Mount. Fl. Java 

(1972) t. 13, f. 2. — Podocarpus cupressina R.BR. ex 

MirBEL, Mém. Mus. Hist. Nat. Paris 13 (1925) 75, 

nomen; BENNETT in Bennett & R.Br. Pl. Jav. Rar. 1 

(1838) 35, f. 10; Enpi. Syn. Conif. (1847) 222; 

BLuME, Rumphia 3 (1847) 218, t. 172, f. 2 & t. 172B, 

f. 2; Mig. Pl. Jungh. 1 (1851) 3; Fl. Ind. Bat. 2 (1859) 

1074; HENKEL & HocuHsTETTER, Synop. Nadelholz. 

(1865) 403; DE Boer, Conif. Arch. Ind. (1866) 25; 

Par. in DC. Prod. 16, 2 (1868) 521; EICHLER in E. 

& P. Nat. Pfl. Fam. 2, 1 (1887) 106; Hook.f. FI. Br. 

Ind. 5 (1896) 650; Wars. Monsunia | (1900) 191; K. 

& V. Bijdr. Booms. Java 10 (1904) 262. — Podocar- 

pus javanicus (non Burm.f.) MERR. Philip J. Sc. 19 

(1921) 338; En. Philip. 1 (1922) 3. — Fig. 26. 

KEY THO THE VARTE DIES 

1. Leaves slender (0.4—0.6 mm wide); involucral 

leaves always spreading. 

eleecavesnimbntCateran 244-140 a. var. imbricatus 

_ IL@ZNTES GOIRSEICHING" oo ocooo0node b. var. patulus 

1. Leaves robust (0.6—1 mm wide); involucral 

NR NY 

leaves sometimes clasping the receptacle. 

miseaviesispreading. sac. .s25-- c. var. robustus Ww 
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Slseavesmmbnicateneni rere or d. var. curvulus 

a. var. imbricatus 

Majestic columnar tree to 50 m tall, up to 2 m 

diam., crown large, often dome-shaped. Leaves of 

primary shoots imbricate; leaves of juvenile foliage 

shoots distichous, nearly linear, up to 10-17 mm 

long by 1.2—2.2 mm wide at the centre of a shoot, 

gradually losing the distichous habit as the tree ma- 

tures, but shoots with more or less bilaterally flat- 

tened leaves distinctly longer in the middle of the 

shoot almost always present on even the oldest trees. 

Terminal shoots on young plants often elongated 

whip-like up to 20 cm. Leaves on older trees even- 

tually becoming mostly scale-like, imbricate, dis- 

tinctly keeled on the dorsal side, long-triangular, 

1—1.8 by 0.4—0.6 mm. Involucral leaves becoming 

spreading, acicular, 2.5—4 mm long, rarely to 5 mm. 

Ripe receptacle red. 

Distr. Malesia: Java, all Lesser Sunda Islands 

(Bali-Timor) and SW. & Central Celebes. Fig. 25. 

Ecol. Mostly scattered and common in primary 

and secondary rain-forest, not rarely as an emergent, 

and co-dominant in West Java with Podocarpus ne- 

riifolius and Altingia noronhae, on the south slope of 

Mt Tjeremai volcano characterizing the zone be- 

tween 2400—2700 m without other co-dominants, a 

situation not yet explained (VAN STEENIS, 1972), in 

Timor found under more or less seasonal conditions 

in isolated specimens laden with Usnea in grassland 

after deforestation, mostly between 1000—2500 m, 

Fig. 25. Range of Dacrycarpus imbricatus (BLUME) DE LAUvB. var. imbricatus (triangles) and var. patulus DE 

Lavs. (dots). 



378 FLORA MALESIANA [ser. I, vol. 102 

0-2in. 

5 mm. 

ovulate cone 

Fig. 26. Dacrycarpus imbricatus (BLUME) DE LAuB. var. patulus DE LAuB. (drawing by R.S.KENG in Whit- 

more, Tree Flora of Malaya 1, 1972, 51, f. 4). 
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but in Lombok reported as low as 200 m and in Cele- 

bes ascending to 3000 m. Probably exterminated at 

lower elevations in Java by deforestation. Male flow- 

ers at Tjibodas in Aug.—Sept. Sometimes the stem of 

full-grown trees produces sprouts at the base (VAN 

STEENIS, 1940). 

Uses. A most valuable timber tree. 

Vern. Java: djamudju, ki hadji, ki putri, tjemoro 

(tukung), Tjidadap, S; kadju pakis, tjemara bineéh, 

Md.; SW. Celebes (Bonthain): kayu angin, k. pa- 

rang; Lesser Sunda Islands: Bali: tarupanda; Sum- 

ba: kKayu awama, Lairondja, kadju uamang; Lom- 

bok: majangmekar; Flores: oh-ru, Ruteng; Timor: 

haae tuni, W. Timor, Nenas, ai-caqueu fuie, E. 

Timor, Tetun lang. 

b. var. patulus DE Laus. J. Arn. Arb. 50 (1969) 320, 

f. 8b. — Podocarpus cupressina RIDLEY, J. Str. Br. 

R. As. Soc. n. 60 (1911) 58. — Podocarpus imbrica- 

tus sensu GipBs, Ann. Bot. 26 (1912) 525, t. 49, f. 

1—8; Srapr, J. Linn. Soc. Bot. 42 (1914) 193; MerRR. 

En. Born. Pl. (1921) 31; RmpLey, Fl. Mal. Pen. 5 

(1925) 283; MERR. Contr. Arn. Arb. 8 (1934) 14; 

CORNER, Wayside Trees (1940) 723; KENG in Whit- 

more, Tree Fl. Malaya 1 (1972) 51, f. 4. — Podocar- 

pus kawaii HayatTa, Bull. Econ. Indochine 20 (1917) 

439. — D. kawaii (HAYATA) GAUSSEN, Gymn. Act. & 

Foss. fasc. 13, ch. 20 (1974) 140, f. 726. — Fig. 26. 

Tree, S—40 m tall, 10—100 cm diam. Adult foliage 

leaves not imbricate, spreading sharply, acicular, dis- 

tinctly keeled on four sides, 0.8—1.5 by 0.4—0.6 mm. 

Involucral leaves to 3 mm long, spreading. 

Distr. Northern Burma and _ southernmost 

China, through Southeast Asia to Malesia: Sumatra, 

Malaya, Borneo, Philippines (Luzon, Mindanao), 

Central Celebes, along the N. coast of New Guinea 

(incl. New Britain and New Ireland), and New 

Hebrides to Fiji. Common, but not in Java. Fig. 25. 

Ecol. Scattered and common in primary and sec- 

ondary rain-forest, mostly between 700 and 2500 m, 

in N. Sumatra at c. 400 m on sinterlimestone near 

sulphur springs near Tinggi Radja, up to c. 3000 m 

in Borneo, and occasionally to near sea-level in Fiji. 

Vern. Malaya: ru bukit, Kedah; Sumatra: am- 

bun, Solok, W. Coast, balanidju, Kerintji, beru, 

Karo Lands, ki mérak, marak, Bencoolen, damanik, 

Simelungun, sampinur bunga, Karo-Toba, talas, 

Kroé, Bencoolen; Borneo: menji/u, Dusun lang., Kp. 

Tindai, Sabah, tampilas, Sensurun, Sabah, Dusun 

lang.; Celebes: siozi, Mt Wuka Tampai, Palu. 

Note. Only in Celebes is there an overlap with 

var. imbricatus with possibly transitional forms. In 

Borneo, Mindanao, and along the northern coast of 

New Guinea specimens approach var. robustus in 

form. Specimens from the western and eastern parts 

of the range are identical and easily distinguishable 

from other varieties. 

c. var. robustus DE LAus. J. Arn. Arb. 50 (1969) 323, 

f. 8c; VAN ROYEN, Alpine Fl. New Guinea 2 (1979) 

16, f. 3Sd—g. — Podocarpus imbricatus sensu Foxw. 

Philip J. Sc. 6 (1911) Bot. 157. — Podocarpus pa- 

puanus RIDLEY, Trans. Linn. Soc. London II, 9 

(1916) 158; Gress, Contr. Phytogeogr. Arfak Mts 

(1917) 80, f. 4; PitcEr in E. & P. Nat. Pfl. Fam. ed. 

2, 13 (1926) 245; Bot. Jahrb. 68 (1937) 244; 

WASSCHER, Blumea 4 (1941) 402, t. 4, f. 3. — Podo- 

carpus javanica sensu MERR. Philip J. Sc. 19 (1921) 

338; En. Philip. 1 (1922) 3, pro specimina. — 

Podocarpus cupressina sensu LANE-POOLE, For. Res. 

Terr. Papua & New Guinea (1925) 73. — D. papuana 

(RIDLEY) GAUSSEN, Gymn. Act. & Foss. fasc. 13, ch. 

20 (1974) 142, f. 731. — D. steupii (non DE LAUB.) DE 

Laus. Kalikasan 7 (1978) 127. 

Tree, 5—45 m tall, S—130 cm diam. Adult foliage 

leaves like var. patulus but distinctly more robust, 

1.2—1.8 by 0.6—0.8 mm. Involucral leaves to 3 mm 

long and spreading or in some areas to 5 mm and 

more or less clasping the receptacle. 

Distr. Malesia: Borneo (Sarawak, once), Philip- 

pines (Luzon, Mindanao), Moluccas (Morotai, Ce- 

ram), and throughout New Guinea. Fig. 27. 

ce 

Fig. 27. Range of Dacrycarpus imbricatus (BLUME) 

DE LAUB. var. robustus DE LAUB. (dots) and var. cur- 

vulus (MiQ.) DE LAvB. (triangles). 

Ecol. Scattered and, in New Guinea, very com- 

mon in primary and secondary rain-forest, canopy 

tree, Or sometimes emergent, often co-dominant, in 

mossy forest associated with Nothofagus and Phyllo- 

cladus, also in Lithocarpus-Castanopsis mixed forest 

co-dominant, (500—)700—3000 m, a specimen from 

Borneo reported from 240 m. 

Vern. Borneo: pierur, Sarawak, Kelabit lang.; 

Philippines: ‘tupi, Cotabato, Mindanao; West 

New Guinea: apé, Wissel Lakes, Kapauko lang., 

betjhiea, Arfak, Hattam lang., jamari, Wondiwoi 

Mts, Wandammen lang., kaowie, kowi(e), Ransiki, 

Manikiong lang., nijoop, Kebar lang., toromoai, 

Dojodial, Cycloop Mts; East New Guinea: gubin, 

kubin, Hagen Togoba, iljo, Enga lang., kaibelpiti, 

Waghi, Minj, /ou, Wabag lang., pau, Lake Inim, 
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Enga lang., tibuidi, Anga Valley, Mendi lang., uba, 

Chimbu, Masul, wmba, Waimambuno, paupeepeen, 

Mt Ne. 

Note. Specimens from Borneo and the Philip- 

pines have been identified as D. steupii where the fo- 

liage leaves fall within the size range of this species 

because in these areas the distichous habit is lost rath- 

er early causing the foliage to resemble D. steupii 

closely. Unlike D. steupii, however, the leaves range 

to the smaller sizes of D. imbricatus. The involucral 

leaves in these areas, unlike elsewhere in D. im- 

bricatus, are at least 5 mm long and curved upward. 

Perhaps this material represents a distinct variety. 

d. var. curvulus (Miq.) DE Laus. J. Arn. Arb. 50 

(1969) 326, f. 8d; GAUSSEN, Gymn. Act. & Foss. fasc. 

13, ch. 20 (1974) 154. — Podocarpus cupressina var. 

curvula Mig. Pl. Jungh. 1 (1851) 4; Fl. Ind. Bat. 2 

(1859) 1074. — Podocarpus imbricatus var. curvula 

(Miq.) WASSCHER, Blumea 4 (1941) 398. — Fig. 28. 

Shrubby pyramidal tree to 8 m tall and sometimes 

procumbent. Foliage shoots curved downwards but 

main branches curved upwards. Adult foliage leaves 

like var. imbricatus but distinctly more robust, 1.2—2 

by 0.8—1 mm. Involucral leaves 2.5—4.5 mm long 

and more or less clasping the receptacle. 

Distr. Malesia: North Sumatra (Atjeh: Leuser 

complex & G. Bandahara) and western half of Java 

(Priangan; Diéng). Fig. 27. 

Ecol. In N. Sumatra pure stands on exposed 

mossy mountain peaks, on blangs and steep slopes, 

between 2000 and 3420 m. 

Vern. Tjamarah, J, at variance for Casuarina 

which does not occur so far west in Java. 

2. Dacrycarpus steupii (WASSCHER) DE LAus. J. Arn. 

Arb. 50 (1969) 328; GAussEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 158, f. 728; VAN ROYEN, 

Alpine Fl. New Guinea 2 (1979) 16, f. 35a—c. — 

Podocarpus steupii WASSCHER, Blumea 4 (1941) 405, 

t. 4, f. 4. — Podocarpus papuanus (non RIDLEY) 

STEuUP, Trop. Natuur 27 (1938) 145. 

Conical tree, 4—36 m tall, 15—100 cm diam. 

Leaves of primary shoots spreading slightly. Leaves 

of juvenile foliage shoots distichous, nearly linear, 

soon losing the distichous habit as the tree matures. 

Leaves on older trees eventually becoming nearly 

quadrangular in cross section, widely spreading, 

tapering slightly, uniform in size along a shoot, 2—3 

by 0.4-0.6 mm. Involucral leaves becoming 

spreading, 3—4 mm long. 

Distr. Malesia: Central E. Borneo (G. Beratus, 
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Fig. 28. Dacrycarpus imbricatus (BLUME) DE LauB. var. curvulus (M1Q.) DE LAuB. on Mt Bandahara, 

Sumatra, 2500 m. Habit of branch with female cones (Photogr. W.J.J.O.DE WILDE, 1972). 



1988] 

near Balikpapan, once), Central Celebes (Latimod- 

jong Mts) and throughout New Guinea. Fig. 29. 
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Fig. 29. Range of three species of the genus Dacry- 

carpus. 

Ecol. Locally common, particularly in disturbed 

forests, or in poorly drained areas where it may form 

nearly pure stands, in boggy grasslands and reed- 

swamps, on sandy clay, once on a rocky riverbank, 

once on a limestone hillock in mossy forest (Mt Bera- 

tus), 860—3420 m, but mostly c. 1500—2000 m. 

Vern. New Guinea: miejoop, nak, Kebar lang., 

ape, Wissel Lakes, Kapauko lang., pau, Wabag, 

Enga lang. 

Note. The spreading needles give this species a 

rather distinct appearance from D. imbricatus var. 

robustus which it otherwise strongly resembles. In 

New Guinea it has a markedly distinct ecology. 

3. Dacrycarpus cumingii (PARL.) DE LAus. J. Arn. 

Arb. 50 (1969) 329; GaussEN, Gymn. Act. & Foss. 

fasc. 13, ch. 20 (1974) 156, f. 727; DE Laus. Kalika- 

san 7 (1978) 128. — Podocarpus cumingii PaRL. in 

DC. Prod. 16, 2 (1868) 521; WasscHER, Blumea 

4 (1941) 407, t. 4, f. 5. — Nageia cumingii (PARL.) 

O. K. Rev. Gen. PI. 2 (1891) 800. — Podocarpus im- 

bricatus var. cumingii (PARL.) PILGER, Pfl. R. IV, 

5, Heft 18 (1903) 56. 

Tree, 8—25 m tall, up to 18—75 cm diam. Leaves 

of primary shoots spreading slightly, often curved so 

that the apex is directed inward slightly towards the 

axis. Leaves of juvenile foliage shoots distichous, 

nearly linear. Leaves of older trees similar but mostly 

not distichous, often more robust and scarcely keeled 

on the lateral faces, 3—6 by 0.6—0.8 mm. In addition 

to primary shoots and purely foliage shoots there are 

intermediate shoots with leaves 2—3 mm long, 

strongly keeled on four sides, but distinctly bilateral- 

ly flattened. The intermediate shoots bear foliage 

shoots and fertile shoots but are caducous like the fo- 

liage shoots and unlike the primary shoots. Pollen 

cones usually normal but on one specimen from low 

elevation up to 4 cm long. /nvolucral leaves greatly 

elongated resembling the foliage leaves but curved, 

not straight, 7-13 mm long, completely surrounding 
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the developing fertile structure which scarcely sur- 

passes them when fully mature. Ripe receptacle red- 

dish. 

Distr. Malesia: N. Sumatra (Leuser complex, 2 

coll.), Borneo (Sarawak, rare), Philippines (Luzon, 

Negros, Panay, Mindanao). Fig. 29. 

Ecol. Locally common from 1000 to 3314 m, but 

mostly between 1850 and 2650 m in mossy primary 

forest. Locally it occurs above D. imbricatus most of 

whose varieties do not enter the mossy forest. 

Vern. Sumatra: sangu, Gajo, Mt Leuser; Philip- 

pines: igem, Davao, Mindanao. 

4. Dacrycarpus kinabaluensis (WASSCHER) DE LAUB. 

J. Arn. Arb. 50 (1969) 330; GaussEN, Gymn. Act. & 

Foss. fasc. 13, ch. 20 (1974) 154, f. 725. — Podocar- 

pus imbricatus var. kinabaluensis WASSCHER, 

Blumea 4 (1941) 400, t. 4, f. 2. — Podocarpus im- 

bricatus (non BLUME) GiBBs, Ann. Bot. 26 (1912) 

5255p Drnts49 tel —9s 

Shrub or small, sometimes gnarled tree, 2—13 m 

tall, 15—30 cm diam. Leaves of primary shoots near- 

ly imbricate with the apex often curved slightly in- 

ward. Leaves of juvenile foliage shoots distichous, 

nearly linear. Leaves on older trees similar but soon 

becoming not distichous and more robust, distinctly 

keeled on the lateral faces, 3—6 by 0.8—1 mm. 

Together with primary shoots and foliage shoots are 

intermediate shoots with leaves 2—5 mm long and tri- 

angular or quadrangular in cross section. The inter- 

mediate shoots bear foliage shoots and fertile shoots 

but are also deciduous. Jnvolucral leaves greatly 

elongated resembling the foliage leaves but more dis- 

tinctly curved, 5—8 mm long, reaching only the lower 

part of the seed when it is mature. Ripe receptacle 

blue or purple. Seed with its covering 6—7 mm long 

and 5—6 mm diam. 

Distr. Malesia: Borneo (Sabah: Mt Kinabalu). 

Fig. 29. 

Ecol. Common, sometimes in nearly pure stands 

in dwarf mountain scrub from 2700 m to the tree line 

at c. 4000 m. 

Note. On Mt Kinabalu D. imbricatus does not 

occur above c. 2000 m, leaving a considerable gap be- 

fore D. kinabaluensis is seen, which represents the 

mossy forest zone. In fact, D. kinabaluensis rather 

strongly resembles D. cumingii, differing particular- 

ly in the distinctly shorter involucral leaves. Foliage 

leaves of D. cumingii when collected from exposed 

parts of the tree approach this species in robust form. 

The receptacle colour of D. cumingii is poorly docu- 

mented and may well become purple also. 

5. Dacrycarpus expansus DE Laus. J. Arn. Arb. 50 

(1969) 334, f. 7b; GAUSSEN, Gymn. Act. & Foss. fasc. 

13}ch2 20/1974) 162 fa 733: 

Tree 9—25(—30) m tall, 22—58 cm diam. Leaves of 
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primary shoots on young plants nearly imbricate but 

on older plants spreading and then curved forwards. 

Leaves of juvenile foliage shoots distichous, nearly 

linear, soon losing the distichous habit as the tree ma- 

tures. Leaves on older trees eventually becoming 

wider than thick but distinctly keeled on the upper 

and lower surfaces, spreading but the upper half 

curving forwards, uniform in size along the shoot, 

tapering slightly, 1.5—3 by 0.4—0.8 mm or a little lar- 

ger on younger trees. /nvolucral leaves loosely sur- 

rounding the young fertile structure but covering on- 

ly the receptacle of the mature seed with its covering, 

which is c. 3—3.5 mm long. 

Distr. Malesia: Central Highlands of Papua 

New Guinea. Fig. 30. 

Ecol. Locally common or even in pure stands 

(e.g. at Wabag), or co-dominant, sometimes 

emergent, often in disturbed situations, e.g. on edges 

of treefern grassland, 1300—2750 m. 

Vern. Pa’u, pau, Kepilan, Enga lang. 

Note. Not associated with moist habitats like D. 

steupil, a species which is also associated with dis- 

Fig. 30. Range of Dacrycarpus expansusS DE LAUB. 

(squares) and D. compactus (WASSCHER) DE LAUB. 

(dots). 

turbed habitats. This latter species differs in the form 

of the foliage leaves and the involucral leaves. 

6. Dacrycarpus compactus (WASSCHER) DE LAUvB. J. 

Arn. Arb. 50 (1969) 336, f. 9c; GAUSSEN, Gymn. Act. 

& Foss. fasc. 13, ch. 20 (1974) 158, f. 730; VAN 

Fig. 31. A boggy hollow, filled with the tall grass Deschampsia klossii RiDEy (c. 1 m high) with on the edge 

tall Dacrycarpus compactus (WASSCHER) DE LauB. in dense, very mossy shrubberies of mixed composition. 

About | km north of Lake Habbema, West New Guinea, 3300 m (Photogr. L.J.BRAss, 1938). 
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RoyeEN, Alpine Fl. New Guinea 2 (1979) 20, f. 36, t. 

80. — Podocarpus compacta WASSCHER, Blumea 4 

(1941) 411, t. 4, f. 8a, b. — Podocarpus papuanus 

(non RIDLEY) PiLceR, Bot. Jahrb. 68 (1936) 244. — 

Fig. 31, 32. 

Irregular tree 2—20 m tall, up to 25—60 cm diam. 

Leaves of primary shoots spreading slightly, often 

curved so that the apex is directed inward towards the 

axis. Leaves of juvenile foliage shoots not distichous, 

lanceolate, strongly keeled laterally, 2—2.5 by 0.6 

mm. Leaves on older trees becoming similar to the 

leaves on primary shoots, spreading but curved 

through most of their length, strongly keeled on the 

dorsal side, 1—2.5 by 0.6—1 mm. Pollen cones on a 

3 mm or more often longer shoot. /nvolucral leaves 

robust, curving to surround the receptacle, strongly 

keeled on the dorsal side and more or less triangular 

in cross section, 4—5 by 0.8—1.2 mm. Ripe receptacle 

purple to black. Seed with its covering 7—8.5 mm 

long and 7—8 mm diam. 

Distr. Malesia: New Guinea. Common in E., but 

rare in W. New Guinea (Habbema Lake, Quarles 

Lake, 2 coll.). Fig. 30. 

Fig. 32. Dacrycarpus compactus (WASSCHER) DE 

Laus. Detail of female branch with cones. Mt 

Amungwiwa, New Guinea, 3050 m (Photogr. P.vAN 

RoyEN 11072, June 1976). 

Ecol. Common on the higher peaks near the tree 

line, sometimes forming pure stands or emerging 

above a subalpine shrubbery, or scattered in alpine 

grassland, often in isolated specimens and obviously 

fire-resistant, in Podocarpus-Libocedrus forest, 

1arely on wet peaty soil (Lake Aunde), 2800—3950 m, 

but mostly above 3400 m. 

Vern. Kadzinam, kaibigl, Minj, kaipik, Kubur, 

Minj, uwmbwa, Lake Aunde, Chimbu, Waimam- 

bano, umba-nifiogo, Chimbu, Lake Aunde. 
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7. Dacrycarpus cinctus (PILGER) DE LAus. J. Arn. 

Arb. 50 (1969) 332, f. 9a; GAUSSEN, Gymn. Act. & 

Foss. fasc. 13, ch. 20 (1974), 160, f. 732; VAN ROYEN, 

Alpine Fl. New Guinea 2 (1979) 17, f. 35h, t. 79. — 

Podocarpus cinctus PILGER, Bot. Jahrb. 69 (1938) 

253; WASSCHER, Blumea 4 (1941) 409, t. 4, f. 6. — 

Podocarpus dacrydiifolia W ASSCHER, /.c. 410, t. 4, f. 

7. — D. dacrydiifolia (WASSCHER) GAUSSEN, Gymn. 

Act. & Foss. fasc. 13, ch. 20 (1974) 148, f. 729. — 

Fig. 33. 

Often flat-crowned tree up to 33 m, 20—90 cm 

diam., or a shrub 2—4 m tall. Leaves of primary 

shoots spreading slightly, straight or more often 

curved forward, 5—6 mm long on young plants, be- 

coming 3—4 mm long on adult plants and 2-3 mm 

long at the base of foliage shoots and fertile struc- 

tures. Leaves of juvenile foliage shoots not disti- 

Fig. 33. Dacrycarpus cinctus (PILGER) DE LAUB. 

Detail of female branch with cones. Papua New 

Guinea, Southern Highlands District, 27 miles from 

Mendi, 2743 m (Photogr. WomEeRSLEY LAE 55322, 

Sept. 1972). 



384 FLORA MALESIANA [ser. I, vol. 102 

chous or perhaps slightly so, linear-lanceolate, the 

upper half curved forward, 0.5—0.8 mm _ wide. 

Leaves on older trees eventually becoming similar to 

the leaves of primary shoots but somewhat narrower 

and curved like the juvenile leaves, 2—5 by 0.4—0.6 

mm, uniform along a shoot, often glaucous. Pollen 

cone sometimes on long shoots. /nvolucral leaves re- 

sembling the foliage leaves but curved throughout 

their length, completely surrounding the developing 

seed with its covering which rises slightly above them 

when mature, 6—10 mm long. Receptacle bright red 

when ripe. Seed with its covering 7 mm long and 6—7 

mm diam. 

Distr. Malesia: Central Celebes, Moluccas (Cen- 

tral Ceram: G. Binaja), and throughout New Gui- 

Ecol. In New Guinea extremely common and 

often dominant, or co-dominant with Nothofagus, 

Libocedrus, Elaeocarpus and Podocarpus, in moun- 

tain forest and mossy forest, on Mt Binaja in 

orchard-like pure stands with a mossy ground cover, 

rarely in muddy parts of swamps (lowasi swamp near 

Woitape), a canopy tree or sometimes emergent, 

often thick-trunked, the foliage glaucous or not, 

1800—2850 m, occasionally as high as 3600 m, in Ce- 

ram from 1300—3000 m, in Celebes reported as low 

as 900 m. 

Vern. Celebes: sareh, Upper Binuang, Ulu Sahu; 

New Guinea: djasiha, Asaro, Kefamo, gu-gra-goin, 

Goroka, Hagen lang., jumbiri, Mt Giluwe, Mendi 

lang., kaiwilpitti, Waghi, Minj, kubil-kaibigl, ku- 

buk-kajbek, Kubor Ra., Minj, kubin, Hagen, 

Togoba, ma-u, Finisterre Ra., Naho lang., pau, 

lao y ee ‘ Hagen-Wabag, Enga lang., piepienie, Mt Ne, Tari, 
i. ran ae | Hula lang., u(m)ba, Chimbu lang. at various places. 

; ) Note. Collectors complain that this species 

grades into D. compactus and indeed in the zone of 

overlap between these two species specimens of D. 

cinctus have shorter and more robust leaves resemb- 

ling D. compactus, while the common glaucousness 

of D. cinctus has been observed to disappear above 

2950 m. The two species are substantially different, 

however, and both become much less common in the 

elevations where they overlap (2900—3400 m). Per- 

haps hybridization occurs where they overlap. 

nea. Fig. 34. 

lz = iat = 

Fig. 34. Range of Dacrycarpus cinctus (PILGER) DE 

LAUB. 

5. PRUMNOPITYS 

Puiwipp!, Linnaea 30 (1860) 731; DE Laus. Fl. Nouv. Caléd. et Dép. 4 (1972) 55; 

Blumea 24 (1978) 189. — Stachycarpus (ENDL.) TIEGH. Bull. Soc. Bot. Fr. 38 

(1891) 162; GaussEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 81. — Podo- 

carpus sect. Taxoideae BENNETT in Bennett & R.Br. Pl. Jav. Rar. 1 (1838) 40. 

— Podocarpus sect. Stachycarpus ENDL. Syn. Conif. (1847) 218; HENKEL & 

HocHSTETTER, Synop. Nadelholz. (1865) 399; PARL. in DC. Prod. 16, 2 (1868) 

518; EICHLER in E. & P. Nat. Pfl. Fam. 2, 1 (1889) 105; Pircrr, Pfl. R. IV, 5, 

Heft 18 (1903) 63; Grspss, Ann. Bot. 26 (1912) 537; BUCHHOLZ & GRAY, J. Arn. 

Arb. 29 (1948) 58. — Podocarpus sect. Prumnopitys (PHILLIPPI) BERTRAND, 

Ann. Sc. Nat. V, 20 (1874) 65. — Podocarpus subg. Stachycarpus (ENDL.) 

ENGLER in E. & P. Nat. Pfl. Fam., Nachtr. 1 (1897) 21; PILGER in E. & P. Nat. 

Pfl. Fam. ed. 2, 13 (1926) 242; WasscHER, Blumea 4 (1941) 380. — Fig. 36, 38, 

39. 

For further synonyms see under section Sundacarpus. 

Densely branched dioecious trees to 60 m tall. Bark smooth, fibrous, and red- 

dish to yellowish brown, often darker on the surface but weathering to gray, on 

older trees breaking off in irregular more or less quadrangular plates 3—5 mm 

thick and 3—10 cm across, with scattered lenticel-like mounds. Foliage buds 
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small and inconspicuous with overlapping triangular scales. Leaves spirally 

placed, bifacially flattened, linear, uninerved, without hypoderm, hypostomat- 

ic, narrowed at the decurrent base with a twist where the leaf leaves the stem so 

that the leaves appear distichous. Pollen cones axillary and solitary or grouped 

on scaly spike (or even compound structures). Seed with its covering solitary and 

subterminal or grouped along a scaly or leafy shoot, inverted and completely 

covered by a fleshy epimatium with an apical crest; the seed with a slightly asym- 

metrical ridge at the micropylar end. 

Distr. 10 spp. in two slightly geographically overlapping sections, with the type section extending from 

Australia and New Caledonia to New Zealand and from Chile to Venezuela and Costa Rica. The monospecific 

section Sundacarpus is confined to Malesia and NE. Queensland. Fig. 35. 

Uses. Several species are important timber trees. 

Fig. 35. Range of the genus Prumnopitys Putipp!. Figures above the hyphen indicate the number of endemic 

species, that below the hyphen the total number of species. 

1. Section Sundacarpus 

(BUCHHOLZ & GRAY) DE LAus. Blumea 24 (1978) 190. — Podocarpus sect. Sun- 

dacarpus BucHHOoLZ & Gray, J. Arn. Arb. 29 (1948) 57; Frorin, Acta Horti 

Berg. 20 (4) (1963) 190, f. 20 (map). — Stachycarpus sect. Sundacarpus (BUCH- 

HOLZ & GRAY) GAUSSEN, Gymn. Act. & Foss. fasc. 13, ch. 20 (1974) 81. 

1. Prumnopitys amara (BLUME) DE LAuB. Blumea 24 

(1978) 190. — Podocarpus amara BuiumME, En. PI. 

Java 1 (1827) 88; BENNETT in Bennett & R.Br. PI. 

Jav. Rar. 1 (1838) 40; ENDL. Syn. Conif. (1847) 217; 

BLuME, Rumphia 3 (1849) 213, t. 170; Mia. Fl. Ind. 

Bat. 6 (1859) 1073; HENKEL & HOCHSTETTER, Synop. 

Nadelh6lz. (1865) 395; pE Borer, Conif. Arch. Ind. 

(1866) 20; Part. in DC. Prod. 16, 2 (1868) 516; BER- 

TRAND, Ann. Sc. Nat. V, 20 (1874) 67; TreGH. Bull. 

Soc. Bot. Fr. 38 (1891) 38; WARB. Monsunia | (1900) 

192; Prtcer, Pfl. R. IV, 5, Heft 18 (1903) 68, f. 

13A—D; K. & V. Bijdr. 10 (1904) 263; Foxw. Philip. 

J. Sc. 6 (1911) Bot. 159; Koorp. Exk. Fl. Java 1 

(1911) 64, f. 1; Hati.f. Meded. Rijksherb. n. 14 

(1912) 34; Koorp. Atlas 3 (1915) t. 590, 591; MERR. 

En. Philip. 1 (1922) 2; Koorp. Fl. Tjibodas (1922) 2; 

LaNE-Poote, For. Res. Terr. Papua & New Guinea 

(1925) 73; PmGeR in E. & P. Nat. Pfl. Fam. ed. 2, 13 

(1926) 245, f. 131A—D; WasscHer, Blumea 4 (1941) 

381; Orr, Trans. Bot. Soc. Edinb. 34 (1944) 11; 

Gray & BucHHoLz, J. Arn. Arb. 32 (1951) 93; 

BACKER & BAKH./. Fl. Java 1 (1963) 89. — Podocar- 

pus eurhyncha Mia. Fl. Ind. Bat. 2 (1856) 1074; DE 

Boer, Conif. Arch. Ind. (1866) 24, t. 3, f. 2; PARL. 
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Fig. 36. Prumnopitys amara (BLUME) DE Laus. A. Habit of tree; B, C. twigs with pollen cones; D—F. micro- 

sporophylls (different views) (from Koorp. Atlas 3, 1915, t. 590). 
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in DC. Prod. 16, 2 (1868) 518; WARrB. Monsunia 1 

(1900) 193. — Podocarpus dulcamara SEEM. 

Bonplandia 9 (1861) 253; ibid. 10 (1862) 365. — Na- 

geia amara (BLUME) O. K. Rev. Gen. PI. 2 (1891) 800. 

— Nageia eurhyncha (Miq.) O. K. /.c. 800. — Podo- 

carpus pedunculata BaiLey, Queensl. Agr. J. 5 

(1899) 390, t. 144; Queensl. Fl. 5 (1902) 1498; BAKER 

& SmiTH, Res. Pines Austr. (1910) 441; Hardwoods 

Austr. (1919) 429. — Stachycarpus amara GAUSSEN, 

Gymn. Act. & Foss. fasc. 12 (1973) f. 635, 646; ibid. 

13, ch. 20 (1974) 105, f. 715 (map). — Fig. 36, 38, 39. 

Tree 10—60 m high, 12—140 cm diam. Bark sur- 

face checkered by numerous cracks. Cotyledons 3 

fused pairs. Foliage buds small, globose, with over- 

lapping, rounded, keeled scales up to 2 mm long. 

Juvenile leaves oblong, 4—12 by up to 2 cm, more or 

less abruptly narrowing at the base to a 3—5 mm long 

petiole, narrowing abruptly at the apex to an elongat- 

ed tapering ‘drip tip’ which is c. 2 mm wide and up 

to 20 mm long, apex rounded to acute. Mature leaves 

becoming longer and narrower, linear, narrowed at 

the base to ac. 5 mm long petiole, usually slightly 

acuminate and acute, a distinct groove over the mid- 

vein above, broadly raised below, 5—15 cm by 6—14 

mm. Pollen cones 15—35 by 2.5—3.5 mm, solitary 

and terminal or grouped to at least seven on an auxil- 

lary 1-7 mm peduncle with several sterile basal 

scales. Apex of microsporophyll acute, triangular, 

keeled, c. 0.8 mm long. One to several ovules scat- 

tered laterally along a 3—5 mm scaly shoot, the scales 

triangular to rounded, decurrent, spreading, 1.5—2 

mm long, the sterile scales deciduous. Ovule and its 

covering oval, longer than its bract (fertile scale) and 

distinctly crested at its apex, dark blue and glaucous. 

Growing seed and its covering elongated at both the 

micropylar end and the forwardly bent apex; ma- 

ture seed and its covering nearly spherical, with a 

small obtuse crest, c. 25 mm diam., becoming red- 

dish and then dark purple and glaucous. Seed c. 20 

mm diam., with an indistinct ridge and minute apicu- 

lus formed from the micropyle, the smooth outer 

hard shell c. 1 mm thick, the fleshy covering c. 3 mm 

thick becoming wrinkled as it dries and often falling 

off. 

Distr. NE. coastal Queensland; in Malesia: 

through and very common in New Guinea (incl. New 

Britain & New Ireland), Moluccas (Buru, Halma- 

heira, Morotai), Lesser Sunda Islands (Timor, 

Flores, West Sumbawa, Lombok), throughout Java, 

Central and SW. Celebes (Bonthain), Philippines 

(Mindanao, Luzon), Borneo (only in Sabah!), and 

Sumatra (Central—N., Batak region, rare in S. Pa- 

lembang). Fig. 37. 

Ecol. Scattered and often common in primary 

and secondary rain-forest, in New Guinea very com- 

mon, often in Fagaceous forest, sometimes in mossy 

forest, in submontane forest at c. 900 m with Dyso- 

1 i ~ 

2 tS mr b » . 7 
° \| Ve r * LF 

i 8 "4g “tp rs 
= g y, 

| Beery Fre ne — 

» f 

f- reat aN io dN 
FX | é + + 

Fig. 37. Range of Prumnopitys amara (BLUME) DE 

LAUB. 

xylum, Macaranga, Ficus, sometimes emergent as a 

colossal tree, often on latosols, rarely on sandy soils 

or on marshy ground, (sea-level—)500—2000(—2300) 

m, according to SMyTHIES (in sched.) to 3000 m in 

Sabah. 

A few times it is mentioned that the tree is but- 

tressed (Pinosok Plateau and Mt Cyclops, New Gui- 

nea), or spurred, a rare feature in Podocarpaceae. 

Uses. A fine timber tree, often of large dimen- 

sion. In New Guinea mentioned to be used for 

joinery and furniture. 

Vern. Sumatra: kuta-béa, sitoba, sitobu, Toba- 

Batak, besi, Karo-Batak, bu/uh, Pasemah, Palem- 

bang; Java: ki bima, ki manang pait, ki marak, ki 

merak, ki pait, ki putri (confusion with Podocarpus 

neriifolius), S; tadji, Tengger, tjemoro, Madiun 

(confusion with Casuarina), J; Borneo: sempilau, 

Kinabatangan; Lesser Sunda Islands: pinis, Flores, 

kayu santen, Batulante, Sumbawa; West New 

Guinea: bublugie, Wissel Lakes, Kapauko lang., ir- 

bouska, Manikiong, Ransiki, du-on, nepa, niepa, 

nipah, Kebar lang., niwup, Kebar Valley, Andjai 

dial., tjermes, Ransiki, Hattam lang.; East New Gui- 

nea: kaibiltug!, Wahgi, Minj, kKepim, Pokaris, Wa- 

bag, Enga lang., kumburum, Mt Entaldam, Telefo- 

min, /a-u, Poget logging area, Wabag, /evekus, Tele- 

fomin, migimi, Ogeramnang, powa, Pomagos R.C. 

Mission, Weng lang., singai, Bulolo, Garaina dial., 

taso, Wonatabe, ti/, Hagen, Togoba, tsu/a, Chimbu, 

Masul; New Britain: ne/il, Mt Talawe. Black pine, 

Queensland. 
Note. The leaves are variously reported as bitter 

(‘amara’), to which also the Sundanese name ‘pait’ 

refers, bittersweet (‘dulcamara’), or sweet tasting. 

This and the groove over the midvein most readily 

distinguishes it from similar-leaved associated Podo- 

carpus species while the lack of hypoderm also gives 

a distinct texture to the leaves. The striking form of 

the juvenile leaves led to the description of Podocar- 

pus eurhyncha. Gray & BUCHHOLZ (1951) report that 

the leaves occasionally have a lateral pair of vascular 

resin canals in addition to the conspicuous central 

canal beneath the vascular bundle. Two collectors 
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Fig. 38. Prumnopitys amara (BLUME) DE Laus. G, H. Twigs with pollen cones; I. twig with seeds; K, L. twig 

and leaf of a young tree; M. leaf of an adult tree; N—P. pollen cones with details; Q, R. seed, also in cross 

section (from Koorp. Atlas 3, 1915, t. 591). 
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Fig. 39. Prumnopitys amara (BLUME) DE LAvB. Ripe seed red (Photogr. BW 2318). 

report seeds with distinctive sculpturing on their sur- _ two fused pairs of cotyledons is unique. The limited 

face but this is not evident in the corresponding pre- occurrence in Borneo is curious. 

served specimens. The normally three rather than 

6. NAGEIA 

GAERIN. De Fruct. & Sem. (1788) 191; GorDon, Pinetum (1858) 134; O. K. 

Rev. Gen. Pl. 2 (1891) 798; Frorin, Acta Horti Berg. 20 (4) (1963) 190, f. 21 

(map); DE Laus. Blumea 32 (1987) 209. — Decussocarpus DE LauB. J. Arn. 

Arb. 50 (1969) 340; Fl. Nouv. Caléd. et Dép. 4 (1972) 48; Kalikasan 7 (1978) 130. 

— Fig. 41. 
Dioecious, erect shrubs or trees, 1—54 m tall. Bark tan to brown within and 

dark brown to black on the surface but often weathering to gray, peeling in ir- 

regular shaped plates to short vertical strips. Leaves opposite-decussate (or 

mixed with some leaves spirally placed), distinctly narrowed to a decurrent base. 

Juvenile leaves mostly larger than the adult leaves which are otherwise similar, 

twisted at the base so as to appear distichous, in most cases amphistomatic with 
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the abaxial face uppermost on the left side of the shoot and the axial face upper- 

most on the right side (in a few species the leaves are hypostomatic and without 

this unique orientation). Pollen cones sessile or terminal, solitary or grouped, 

cylindrical (or oval). Each inverted seed completely covered by the fertile scale 

(epimatium), one or occasionally two subterminal on a scaly shoot, the usually 

persistent leathery covering becoming more or less fleshy when ripe. 

Distr. There are 12 spp. in the three sections through most of the tropical forests of the world, throughout 

Malesia, where two sections overlap each other. Fig. 40. 

KEY DO THE SEC DRIONS 

1. Leaves large, broad, ovate to broad-lanceolate, with many longitudinal veins......... 1. Sect. Nageia 

Ielgeaves:smallewithra:singlesnibis.w-aacccecieccc s.01 ot emer as ste Os ccna ako 2. Sect. Polypodiopsis 

1. Section Nageia 

DE LaAus. Blumea 32 (1987) 209. — Podocarpus sect. Dammaroides BENNETT 

in Bennett & R.Br. Pl. Jav. Rar. 1 (1838) 41. — Podocarpus sect. Nageia ENDL. 

Syn. Conif. (1847) 207; Mia. Fl. Ind. Bat. 2 (1859) 1071; HENKEL & HOCHSTET- 

TER, Synop. Nadelholz. (1865) 378; DE Boer, Conif. Arch. Ind. (1866) 12; 

ParRL. in DC. Prod. 16, 2 (1868) 507; BERTRAND, Ann. Sc. Nat. V, 20 (1874) 66; 

Pitcer, Pfl. R. [V, 5, Heft 18 (1903) 59; Grpss, Ann. Bot. 26 (1912) 533; PILGER 

in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 242; WasscHER, Blumea 4 (1941) 415; 

BucHHOLZ & Gray, J. Arn. Arb. 29 (1948) 56; GAuSsEN, Gymn. Act. & Foss. 

fasc. 14, ch. 21 (1976) 11. — Decussocarpus sect. Dammaroides (BENNETT) DE 

Laus. J. Arn. Arb. 50 (1969) 348; Kalikasan 7 (1978) 130. 

Erect shrubs or trees, 1—48 m tall. Bark smooth, on trees peeling in large thin irregular shaped 

plates with scattered lenticels. Foliage buds a compact cluster of lanceolate deciduous scales 

abruptly wider than the shoot and distinctly acute, when terminal often 2—3 mm beyond the last 

leaf bases, 3—6 mm long, lateral buds sessile. Primary shoots not differentiated from ultimate 

shoots. Leaves with many parallel vascular bundles (one of which is medial) converging towards 

the acute to acuminate apex, more or less elliptic but juvenile leaves very acuminate and adult 

leaves sometimes more or less blunt, distichous, amphistomatic with equal basal twists (or hypo- 

stomatic with opposite basal twists), narrowed to a short broad petiole. Fertile shoots arising in 

the axils of leaves from sessile buds essentially the same as foliage buds, one to several pairs of 

deciduous scales below the first pollen cone or the female receptacle. Pollen cones cylindrical, 

solitary or grouped with one terminal and others forming sessile decussate pairs about 5 mm 

apart, each cone in the axil of a sterile scale but the terminal three often fused at their bases. In 

some species a part of the fruit-bearing shoot becoming enlarged and eventually fleshy forming 

a receptacle, otherwise a part of the shoot often remaining attached to the seed when it falls. Seed 

smooth, nearly spherical but elongated on the micropylar end into a small asymmetrical beak. 

Distr. There are 5 spp. from southern India and Bangladesh across Indochina and Malesia to New Britain 

and through southern China to southern Japan; in Malesia 3 spp. Fig. 40. 
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Notes. Sterile specimens often confused with Agathis with very similar leaves, but in Agavhis the parallel 

vascular bundles do not markedly converge towards the leaf apex and the terminal bud is globular, not acute, 

but very blunt-rounded. 

The key to the three species is inadequate for identification of sterile material, but the leaf-size and length 

of the petiole may be helpful, though sizes overlap. 

sect. AFROCARPUS 

Fig. 40. Range of the genus Nageia GAERTN. and its three sections, with the number of species. 

KEY TO THE SPECIES 

1. Fruit with fleshy receptacle. 

2. Pollen cones grouped on a peduncle. Leaves at least 6 cm long .................. 1. N. wallichiana 

2. Pollen cones solitary, sessile. Leaves mostly less than 5 cm long...............+..--- 2. N. motleyi 

1. Fruit lacking a fleshy receptacle. Large-leaved .... 

1. Nageia wallichiana (PRESL) O. K. Rev. Gen. PI. 2 

(1891) 800; bE Laus. Blumea 32 (1987) 210. — Podo- 

carpus latifolius (non THUNB. 1794) BLUME, En. PI. 

Jav. 1 (1827) 89; Watt. Pl. As. Rar. (1830) 26; 

HorsFIELD in Bennett & R.Br. Pl. Jav. Rar. 1 (1838) 

41; Loupon, Arb. & Fruct. Brit. 4 (1838) 2100, f. 

1995; Hassk. Cat. Hort. Bog. (1844) 70; ENDL. Syn. 

Conif. (1847) 208; Mig. Pl. Jungh. 1 (1851) 1; FI. 

Ind. Bat. 2 (1859) 1071; HENKEL & HOCHSTETTER, 

Synop. Nadelhdlz. (1865) 379; DE BorrR, Conif. 

Arch. Ind. (1866) 12; PARL. in DC. Prod. 16, 2 (1868) 

508; Hook.f. Fl. Brit. India 5 (1896) 649. — 

Podocarpus wallichianus PRESL, Bot. Bemerk. 

(1844) 110; Pircer, Pfl. R. 1V, 5, Heft 18 (1903) 59; 

RUDTEYe Jer Sines Brake ASt eSOCl77-m60) (LOT) Si7- 

HickeE1, Fl. Gén. I.-C. 5 (1931) 1068; KENG in Whit- 

more, Tree Fl. Malaya 1 (1972) 53, f. Sd—f; 

To... VEG Se a hk. Leas ate aes 3. N. maximus 

PHENGKLAI, Thai For. Bull. Bot. 7 (1973) 17, f. 11; 

GausseENn, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

18. — Podocarpus blumei ENDL. Syn. Conif. (1847) 

208; HENKEL & HOocHSTETTER, Synop. Nadelholz. 

(1865) 380; PaRL. in DC. Prod. 16, 2 (1868) 508; 

Becc. Malesia 1 (1877) 178; Wars. Monsunia | 

(1900) 193; Prtcer, Pfl. R. IV, 5, Heft 18 (1903) 60, 

t. 9; K. & V. Bijdr. 10 (1904) 261; Koorp. Exk. FI. 

Java 1 (1911) 67; Foxw. Philip. J. Sc. 6 (1911) Bot. 

158, t. 28, f. 2; Koorp. Atlas 3 (1915) f. 588; RIDLEY, 

Fl. Mal. Pen. 5 (1925) 281; PitcERr in E. & P. Nat. 

Pfl. Fam. ed. 2, 13 (1926) 245, t. 134B; Bot. Jahrb. 

68 (1937) 245; CoRNER, Wayside Trees (1940) 717; 

WASSCHER, Blumea 4 (1941) 416; BACKER & BAKH//. 

Fl. Java 1 (1963) 89; GaussEN, Gymn. Act. & Foss. 

fasc. 14, ch. 21 (1976) 20, f. 736. — Podocarpus 

agathifolia BLuME, Rumphia 3 (1849) 217, t. 173. — 



[ser. I, vol. 102 FLORA MALESIANA 392 

wallichiana (PRESL) O.K. A. Twig with seed; B, C. twig portion with young pollen cones; D. Fig. 41. Negeia 

G. leaf of a young 

K. habit of tree (from Koorp. Atlas 3, 1915, t. 588). 

’ E. longitudinal section of seed; F. leaf of a mature tree; ’ 

tree; H, I. terminal foliage buds; 

ditto with mature pollen cones; 
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N. blumei (ENDL.) GORDON, Pinetum (1858) 138. — 

Podocarpus latifolia f. ternatensis DE BoER, Conif. 

Arch. Ind. (1866) 14. — Decussocarpus wallichianus 

(PRESL) DE LAus. J. Arn. Arb. 50 (1969) 349; 

Kalikasan 7 (1978) 131. — Fig. 41. 

Tree, 10—54 m high, 7—60 cm diam., clear bole to 

30 m. Leaves quite variable both on juvenile and 

adult plants with the larger leaves growing in the 

shade, 6—14(—23) by 2—5S(—9) cm, 2 to at least 6 

times as long as broad; petiole 5-10 mm. Pollen 

cones in groups of up to at least 7 on a 2—10 mm ped- 

uncle; mature cone 8—18 by 3—4 mm. Apex of the 

microsporophyll lanceolate, 2—3 mm long. Seed- 

bearing structure solitary on a 8 to at least 20 mm 

peduncle with caducous scales or occasionally re- 

duced leaves. Receptacle with 4—7 sterile, deflexed, 

slightly enlarged bracts, 7-18 mm long before be- 

coming ripe and fleshy, dark purple or black when 

ripe. Seed with its covering 15—18 mm diam. 

Distr. Southeast Asia (S. extremity of the Dec- 

can Peninsula, Assam, Burma, Thailand, Indochina, 

Yunnan); in Malesia: Sumatra, Malaya, Banka I., 

W. Java, Lesser Sunda Islands (Flores), Borneo 

(incl. Karimata I.), Philippines (Luzon, Sibuyan, 

Mindoro, Panay, Samar), N. & Central Celebes, 

Moluccas (Obi, Ternate, Morotai, Ceram), New 

Guinea (incl. Meos Num, Biak, Japen, and Norman- 

by Is.). Fig. 42. 

pb \ ut 

Fig. 42. Range of Nageia wallichiana (PRESL) O.K. 

Ecol. Scattered and often common in primary 

rain-forests, nowhere reported gregarious or domi- 

nant, from very low elevation (5 m) ascending occa- 

sionally as high as 2100 m. 

Collected in peat-swamps in Sumatra and Borneo, 

or dry parts of them, in the lowland, in Sarawak on 

basalt ridges and submontane kerangas, in E. Bor- 

neo (G. Beratus) in mossy forest on sandstone, in Sa- 

bah in sandy pelawan (Tristania) forest, in New 

Guinea on clay or sandy ridge forest, sometimes as- 

sociated at submontane altitude with Anisoptera, 

Cinnamomum, Sloanea, Castanopsis, or with 

Araucaria-Podocarpus-Fagaceae at 700 m. In Thai- 

land buttresses are recorded, at Arguni Bay (New 

393 

Guinea) even high buttresses; this seems to occur oc- 

casionally. 

Uses. The tree yields a good timber. In Obi 

planks are used for house construction. In the Fly R. 

area it is used for smaller canoe logs. 

Vern. Malaya: podo kebal musang gunong; 

Sumatra: kayu bulu soma, Asahan, Batak lang., 

labu rimba, Sibolga, /anang, Pasamah, Palembang, 

medang sepaling, Bencoolen, setebal, Banjumasin, 

Palembang, sibulu somak, Simelungun; W. Java: ki 

bima, ki putri, S; Borneo: kebal musang, Tawau, 

manggilan, Tambunan, Dusun lang., mengilan, 

Sabah, Serudong, sa/ung puteh, Merurong Plateau; 

Philippines: mala almaciga, Tag.;  Celebes: 

molosambongé = tombolilato, Buladu, N. Cel., tan- 

dangguli, Malili; Lesser Sunda Islands: ¢i/u tuna, 

Flores; Moluccas: damar laki laki, Obi; West New 

Guinea: augom(mj)a, Wariki, Manikiong lang., 

bararang, Meos Num, Pom lang., kabeirefo, 

Tiwara, Irahutu lang., mangurif, Biak lang., me- 

Jerka, Sidai, Arfak Sidai dial., misorvira, Tairi, 

Borowai lang., mop, Mandobo lang., mungkas, 

Beriat, Tehid lang., neuswwierie, Esania lang., nib- 

wau, Kebar Valley, Andjai dial., nipa, Kebar lang., 

niwob, Kebar dial., manakasap, Japen, Sambar 

lang., nidjet, Sidai, Amberbaken lang., orsonkobu, 

Warsamson, Mooi lang., waramira, Mimika, wok, 

Muju lang.; East New Guinea: durwe, Wagu, 

mewango, mewongo, Maipa village, Mekeo lang., 

ososo biri biri, Oomsis, waswayangumi, Waskuk. 

2. Nageia motleyi (PARL.) DE LAuB. Blumea 32 

(1987) 210. — Dammara motleyi ParL. En. Sem. 

Hort. Bot. Mus. Florent. (1862) 26; SEEM. J. Bot. 1 

(1863) 36; Par. in DC. Prod. 16, 2 (1868) 377. — 

Podocarpus beccarii PARL. in DC. Prod. 16, 2 (1868) 

508; WarB. Monsunia | (1900) 193; Pitcer, Pfl. R. 

IV, 5, Heft 18 (1903) 59. — N. beccarii (PARL.) GoR- 

DON, Pinetum ed. 2 (1875) 186. — Agathis motleyi 

(PARL.) WARB. Monsunia | (1900) 185. — Podocar- 

pus motleyi (PARL.) DUMMER, J. Bot. 52 (1914) 240; 

WASSCHER, Blumea 4 (1941) 421, t. 4, f. 11; 

GaussEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

22, f. 737; KENG in Whitmore, Tree Fl. Mal. 1 (1972) 

51, f. 5. — Decussocarpus motleyi (PARL.) DE LAUB. 

J. Arn. Arb. 50 (1969) 352. 

Tree to 54 m high. Leaves 3—5S(—7.5) by 1.5—2.2 

(—2.8) cm, 1.5—3 times as long as broad; petiole 2—3 

mm. Pollen cones solitary and sessile in the leaf axils, 

15—20 by 5-6 mm. Apex of microsporophylls lan- 

ceolate to acuminate, at least 2 mm long. Seed- 

bearing structure solitary on a scaly 2—5 mm pedun- 

cle. Receptacle with 5—9 sterile, spreading, slightly 

enlarged bracts, 8-12 mm long before becoming ripe 

and fleshy. Seed with its covering 13—16 mm diam. 

Distr. Southernmost Thailand; in Malesia: Ma- 
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Fig. 43. Range of three species of Nageia. 

laya, throughout Sumatra and Borneo (Sarawak & 

SE. Borneo). Fig. 43. 

Ecol. Scattered in primary and secondary rain- 

forest, from very low altitude (15 m) to c. 500 m. It 

occurs on slopes and hills on dry soil, but also in Bor- 

neo in two different situations: in Sarawak it is col- 

lected on deep peat in a mixed ramin-peat swamp, 

but also on ridges and hillsides in bindang- 

dipterocarp forest and at Lawas at 1000 m on pod- 

solic sandy loam. 

Vern. Malaya: podo kebal musang; Sumatra: 

kayu bawa, setebal, Palembang; Sarawak: medang 

buloh, Simunjan. 

3. Nageia maximus (DE LAUB.) DE LAuB. Blumea 32 

(1987) 210. — Decussocarpus maximus DE LAvB. J. 

Arn. Arb. 50 (1969) 353. — Podocarpus maximus 

(DE LAuB.) GAUSSEN, Gymn. Act. & Foss. fasc. 14, 

ch? 211976) 1452 742. 

Erect shrub to tree, 1—10 m high. Leaves (8—) 

16—34 by (3—)6—9.5 cm, acuminate, 2.5—3.5 times 

as long as broad; petiole 4-10 mm. Pollen cones in 

groups of up to 9 on a 3—10 mm peduncle, 12—20 by 

2.5—3 mm. Apex of microsporophyll more or less 

lanceolate, 0.5—1 mm long. Seed-bearing structure 

solitary or grouped to as many as five on a scaly 

shoot c. 6mm long, the individual peduncles up to 12 

mm long, not forming a fleshy receptacle. Seed and 

its cover 16—18 mm diam. 

Distr. Malesia: Borneo (Sarawak, very local), a 

few collections. Fig. 43. 

Ecol. Locally common in the understory of moist 

rain-forest on ridge in Bako National Park and in 

peat-swamp forest, from near sea-level to 120 m. 

Vern. Landin paya, Naman For. Res. 

2. Section Polypodiopsis 

(BERTRAND) DE LAuB. Blumea 32 (1987) 210. — Podocarpus sect. Polypodiop- 

sis BERTRAND, Ann. Sc. Nat. V, 20 (1874) 65;WasscHER, Blumea 4 (1941) 423; 

BUCHHOLZ & Gray, J. Arn. Arb. 29 (1948) 57; Gray, ibid. 43 (1962) 67; 

GAUSSEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 27. — Decussocarpus sect. 

Decussocarpus DE LAvuB. J. Arn. Arb. 50 (1969) 341. 

Erect shrubs or trees, 2—43 m high. Foliage buds a loose cluster of rounded scales; at the apex 

of foliage shoots not destined to continue growth there are found only a few very reduced leaves. 

Leaves with a single vascular bundle, lanceolate, oval to nearly linear, acute or rounded at the 

apex, less than 5 times as long as wide, amphistomatic, distichous when juvenile and adult (adult 

leaves sometimes not distichous), sessile or with a very short petiole. A part of the not fleshy fertile 

shoot remaining attached to the seed and its covering when it falls. Seed ovate or globular with 

an elongated beak at the micropylar end. 

Distr. There are 5 spp. from the Moluccas across New Guinea to Fiji and from Peru and western Brazil 

to Venezuela. Fossils have been reported from southern Australia, New Zealand, and S. Chile [FLorin, Acta 

Horti Berg. 20 (4) (1963)]. One species in Malesia. Fig. 40. 

4. Nageia vitiensis (SEEM.) O. K. Rev. Gen. Pl. 2 

(1891) 800; DE Laus. Blumea 32 (1987) 210. — Podo- 

carpus vitiensis SEEM. Bonplandia 10 (1862) 366; J. 

Bot. | (1863) 33, t. II; Fl. Vitiensis (1868) 266, t. 78; 

TIEGH. Bull. Soc. Bot. Fr. 38 (1891) 169; PitGeEr, Pf. 

R.1V,5, Heft 18 (1903) 63; Grass, J. Linn. Soc. Bot. 

39 (1909) 182; Ann. Bot. 26 (1912) 533, t. 49, f. 14— 

16, t. 50, f. 17-18, t. 53, f. 72—73; Stites, Ann. Bot. 

26 (1912) 533; PILGER in E. & P. Nat. Pfl. Fam. ed. 

2, 13 (1926) 245; WasscHER, Blumea 4 (1941) 425; 

Gray, J. Arn. Arb. 43 (1962) 72; GAUSSEN, Gymn. 

Act. & Foss. fasc. 14, ch. 21 (1976) 38, f. 747. — 
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Podocarpus filicifolius GRAY, J. Arn. Arb. 43 (1962) 

74, p.p.; DE LAuB. Blumea 15 (1967) 440; GAUSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 40. — 

Decussocarpus vitiensis (SEEM.) DE LAuB. J. Arn. 

Arb. 50 (1969) 342. 

Tree, 12—43 m high, up to S0—130 cm diam. Bark 

smooth, peeling in thin plates. Primary shoots with 

thin dispersed decussate rounded deciduous scales 

1—2 mm long and broadly decurrent. Foliage shoots 

lateral or terminal with leaves somewhat smaller to- 

wards the extremities and a few very reduced leaves 

or scales at the base, usually not continuing growth 

after a resting period but sometimes producing a se- 

cond cycle of growth or sometimes converting to a 

primary shoot. Leaves distichous, narrowed abrupt- 

ly at the twisted base, broadly decurrent, linear- 

lanceolate to ovate, blunt, an indistinct rib marking 

the midvein on either surface, juvenile leaves up to 40 

by 8 mm and consistently lanceolate, adult leaves 

15—25 by 3—5 mm. Pollen cones subtended by a few 

crowded sterile scales similar to but smaller than 

those of the primary shoots, occasionally solitary in 

the axils of leaves but usually at the base of a foliage 

shoot or the upper portion of primary shoots, soli- 

tary or clustered (with one terminal) on scaly shoots 

or sometimes compound clusters, ovate when imma- 

ture but elongating upon maturity and cylindrical, 

12—24 by 2—2.5 mm. Apex of the microsporophylls 

triangular, at least 1 mm long. Ovuliferous shoot 

solitary in positions similar to the pollen cones, 6—10 

mm long, scaly with the subterminal fertile scale or 

scales slightly larger. Seed with its covering globular 

but elongated into a curved beak towards the micro- 

pylar end which lies close to the attachment of the 

seed to the fertile shoot, the other (distal) end with a 

small crest which may persist on the mature seed 

whose coat becomes deep red and fleshy when ripe. 

Seed itself blunt on the base, 13—16 mm long in- 

cluding the beak, 8—10 mm diam. 

Distr. Fiji Is., Solomon Is. (Santa Cruz group); 

in Malesia: throughout New Guinea (incl. New Brit- 

ain) and the Moluccas (Morotai). Fig. 43. 

Ecol. Scattered and locally common in montane 

rain-forest, near the Wissel Lakes common, in New 

Britain co-dominant with Gymnostoma, in New 

Guinea sometimes frequent in A gathis-Quercus rain- 

forest, from sea-level up to 1800 m. 

Uses. In Fiji a valuable timber tree. 

Vern. Mugo, Wissel Lakes, Kapauko lang., /ehi/, 

Mt Tangis, New Britain. 

Note. The stem is at the base sometimes recorded 

as fluted or spur-buttressed. HENTy (in sched.) 

found the leaves and bark aromatic. 

7. PODOCARPUS 

L’HErIrT. ex PERSOON, Synops. 2 (1807) 580, nom. cons., non LABILL. (1806); 

ENDL. Gen. PI. 7.1800 (1810); L.C. & A. RicH. Comm. Bot. Conif. & Cycad. 

(1826) 124; BLuME, En. Pl. Jav. 1 (1827) 88; BENNETT in Bennett & R.Br. Pl. 

Jav. Rar. 1 (1838) 35; ENDL. Syn. Conif. (1847) 206; BLUME, Rumphia 3 (1849) 

212; Mia. Fl. Ind. Bat. 2 (1859) 1071; HENKEL & HOCHSTETTER, Synop. Nadel- 

holz. (1865) 377; DE Borr, Conif. Arch. Ind. (1866) 12; PARL. in DC. Prod. 16, 

2 (1868) 507; BENTH. & Hook. f. Gen. PI. III, 1 (1880) 434; EICHLER in E. & 

P. Nat. Pfl. Fam. 2, 1 (1887) 104; BEIssNER, Nadelholzk. (1891) 193; PILGER, 

Pfl. R. IV, 5, Heft 18 (1903) 54; K & V. Bijdr. 10 (1904) 259; PitGeR in E. & 

P. Nat. Pfl. Fam., Nachtr. 3 (1908) 4; Koorp. Exk. Fl. Java 1 (1911) 63; 

RIDLEY, J. Str. Br. R. As. Soc. n. 60 (1911) 56; Foxw. Philip. J. Sc. 6 (1911) 

Bot. 155; Koorp. Fl. Tjibodas (1918) 2; RrLey, Fl. Mal. Pen. 5 (1925) 280; 

PILGER in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 240; WasscHER, Blumea 4 

(1941) 360; BucHHoLz & Gray, J. Arn. Arb. 29 (1948) 54; pE LAus. Fl. Nouv. 

Caléd. et Dép. 4 (1972) 59; GaussEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

3; DE LAus. Kalikasan 7 (1978) 133; Blumea 30 (1985) 251. — Fig. 46, 62. 

Usually dioecious shrubs to large trees up to 45 m tall. Yellowish to reddish 

brown soft fibrous bark weathering to gray, more or less fissured and peeling 

in short to long vertical strips. Vigorous branching of the primary stem tends 
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to produce false whorls, otherwise branching is less regular to irregular. Growth 

is by flushes with new leaves sometimes distinctly red rather than the more com- 

mon shades of lighter green. Distinct resting buds are formed at the apex of each 

leafy shoot and consist of two kinds of usually deciduous scales. Primary scales 

which cover the resting shoot apex are produced in a cluster of 4 or 5 generally 

unequal, keeled, mostly acute, triangular to lanceolate, partly overlapping 

scales, mostly 1.5—2 mm wide at the base, the width related to the vigour of the 
shoot. Secondary scales surround the newly growing shoot and are broader, 

membranous, and blunt to acuminate. The growth and emergence of the sec- 

ondary bud can produce striking changes in the appearance of the foliage bud. 

On vigorous shoots the foliage bud is typically c. 4 mm diam., while weaker 

shoots have buds 2—3 mm diam., but larger or smaller buds characterize certain 

sections of the genus. Leaves spirally placed, bifacially flattened, uninerved, the 

midrib flat or prominent, either with a distinct hypoderm or well developed ac- 

cessory transfusion tissue but mostly with both, hypostomatic, or rarely with a 

few upper stomata, more or less narrowed at the base into a short petiole. Pollen 

cones produced in an axillary or occasionally terminal structure corresponding 

to a foliage shoot. The primary pollen cone bud is sessile or produced on a short 

naked peduncle and consists of 3 (4) small, more or less equal scales and appears 

usually concurrently with the development of foliage buds which it resembles, 

but is usually somewhat smaller with the individual scales typically c. 1 mm wide 

at the base (wider in some sections). One or more cylindrical pollen cones typi- 

cally c. 25 mm long emerge from the primary bud simultaneously with the elon- 

gation of the secondary foliage buds, each pollen cone developing from a sec- 

ondary bud which resembles the secondary foliage bud (which, however, is al- 

ways solitary within the primary foliage bud). The typical pollen cone is up to 

4 mm diam. before the elongation which accompanies pollen shedding and 

2.5—3.5 mm diam. after shedding. In a few species the scaly base of the pollen 

cone also elongates along with the fertile part at anthesis. The whole male struc- 

ture falls as soon as the pollen is shed, the basal scales usually not falling separ- 

ately. The seed-bearing structure is axillary mostly on new foliage shoots and 

consists of a naked peduncle commonly c. 5—15 mm long surmounted by two 

(to five) thickened adnate bracts which form a receptacle typically 7—12 mm 

long which in most species becomes fleshy and greatly enlarged upon maturity, 

one or more of the bracts in a subterminal position may be fertile. The inverted 

ovule is completely enclosed in the leathery epimatium which often forms a crest 

at the distal end where it folds over the base of the ovule and the resulting struc- 

ture is completely exposed above the receptacle. The seed is usually glaucous 

when immature and more or less green when mature (rarely with the seed cover 

becoming fleshy or flushed with red), the seed cover normally persistent even 

after drying. 
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Distr. There are two slightly overlapping subgenera with 95 spp. across the lower and southern latitudes, 

throughout the southern temperate forests, all of the tropical highland forests, and throughout the 

Asian—Malesian tropical lowland forests with a few species reaching other tropical lowlands and others the 

Asian subtropics. In Malesia only subg. Foliolatus is represented. Fig. 44. 
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Fig. 44. Range of the genus Podocarpus L’ HERIT. ex PERSOON. Figures above the hyphen indicate the number 

of endemic species, that below the hyphen the total number of species. 

Subgenus Foliolatus 

DE LAuB. Blumea 30 (1985) 263. 

Receptacle with two subtending foliola (lanceolate bracts); stomata without a ‘Florin ring’ 

(BUCHHOLZ & GRAY, 1948); leaves with accessory transfusion tissue, never with resin canals at the 

leaf margins but in most cases at least three resin canals below or beside the vascular bundle; in 

most cases a ridge over the vascular bundle on the upper leaf surface, never a channel; juvenile 

leaves generally similar to adult leaves. Female receptacle becoming fleshy when mature but seed 

cover remaining leathery and greenish. 

Distr. From Central China and Japan to eastern Nepal, across all of Malesia to eastern Aus- 

tralia and Tonga 53 spp. in 9 mostly overlapping sections. In Malesia: 8 sections with 30 spp. 

KEY TO THE SECTIONS 

1. Pollen cones solitary or in groups of 3 or fewer. 

2. Pollen cones regularly in threes or a mixture of threes and fewer (pollen cones usually at least 2.5 mm 

diam.; midrib more than 0.3 mm wide; ripe receptacle usually red). 

3. Primary foliage budscales erect and free, secondary budscales acute to acuminate. 

4. Secondary budscales broadly acute, primary budscales generally less than four times as long as broad; 
adult leaves not acuminate, usually not abruptly expanded at the base. Spp. 1—8 1. Sect. Foliolatus 

4. Secondary budscales acuminate, primary budscales more than four times as long as broad; adult leaves 
acuminate, abruptly expanded at the base. Spp. 9-10...................... 2. Sect. Acuminatus 

3. Primary foliage budscales imbricate, forming a globular ball; secondary budscales blunt. Spp. 11—12 

3. Sect. Globulus 
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2. Pollen cones normally solitary (only rarely grouped) (external budscales erect and free; leaves not at all 

acuminate). 

5. Foliage buds much longer than wide (with long lanceolate scales), secondary budscales acuminate. Bracts 

below the receptacle usually at least 3 mm long (ripe receptacle, red). Spp. 13—17 

4. Sect. Longifoliolatus 

5. Foliage buds less than twice as long as wide, secondary budscales not acuminate. Bracts below the recep- 

tacle usually less than 2.5 mm long (midrib less than 0.3 mm wide). 

6. Pollen cones less than 3 mm diam., apex of the microsporophyll less than 0.5 mm long. Foliage bud 

lessuthane2 mmediambespps [8—Olltnn vene esc aceite ce nes on mieten Taner 5. Sect. Gracilis 

6. Pollen cones more than 3.5 mm diam., apex of the microsporophyll more than | mm long. Foliage bud 

mostly more than 2 mm diam. Ripe receptacle usually purple or black. Spp. 22—25. 

6. Sect. Macrostachyus 

1. Pollen cones regularly in clusters of more than 3. 

7. Outer budscales imbricate, apex of the scales slightly if at all raised. Midrib on the upper side of the leaf 

broadeand flat Ripesmeceptacleyned i Spp 2O0—27) aqnqeeeieeiecoc ie at iota sent cee Gre 7. Sect. Rumphius 

7. Outer budscales erect and free. Midrib narrow and in most species prominently raised. Ripe receptacle 

wsuallyapunpleaspp 2S —S0l ce meccsc es cciecs de ete cave meca ete Ohta detelence sienete eae aes 8. Sect. Polystachyus 

VEGETATIVE, KEY TO CHE SECTIONS 

1. Primary budscales imbricate, forming a ball or pyramid with few or none of their apices raised, bud no 

longer than diameter. 

2. Primary budscales overlapping and forming a ball or in some cases meeting pyramid-like at the bud apex 

but the scale apices never recurved outward; leaf hypoderm absent or occasionally slightly developed; leaf 

midvein generally more than half a mm wide but never a fullmm ............... 3. Sect. Globulus 

2. Primary budscales mostly in the form of a pyramid with usually one or more scales recurved outward at 

the apex; leaves with continuous upper hypoderm and well developed lower hypoderm; leaf midvein more 

Ordlesszonecommiiwidey in sah aee ni erie oO oe SO ER 5k REE ee eee 7. Sect. Rumphius 

1. Primary budscales with completely free apices, bud usually longer than diameter. 

3. Adult leaves distinctly acuminate; primary budscales mostly more than four times as long as wide 

2. Sect. Acuminatus 

3. Adult leaves not acuminate but where transitional leaves may be slightly acuminate, the primary budscales 

less than four times as long as wide. 

4. Foliage buds at least twice as long and generally much longer than basal diameter (leaves not at all 

acuminate). 

5. Leaves lanceolate, widest near the base. 

6. Midrib on upper side of leaf at least 0.2 mm high, often prominent ..... 4. Sect. Longifoliolatus 

6. Midrib on upper side of leaf less than 0.2 mm high, indistinct... 8. Sect. Polystachyus (P. ridleyi) 

5. Leaves more or less linear, not widest near the base (buds only sometimes more than twice as long as 

basal diameter). 

7. Leaves less than 7 mm wide, 5 cm long, midrib on the upper side less than 0.2 mm high 

4. Sect. Longifoliolatus (P. gibbsii) 

7. Leaves at least 8 mm wide, 4 cm long, midrib on upper side c. 0.3 mm high 

1. Sect. Foliolatus (P. borneensis) 

4. Foliage buds less than twice as long as basal diameter. 

8. Basal diameter of foliage bud 1—2 mm (midrib on upper side of leaf 0.2 mm high and less than 0.5 mm 

wide). 

Se MidnbyonkuppensideofleatO2smmawide! cacrcrmeckcc |: oe eine oe seen 5. Sect. Gracilis 

Oe Midnibronsuppensidelofaleat-atdeastiO=3immiwide=s. 44.2.2... .0ee0 nie 8. Sect. Polystachyus 

8. Basal diameter of foliage bud at least 2 mm, usually considerably more. 

10. Midrib on upper side of leaf less than 0.2 mm high and 0.7 mm wide. 

wea temrdnibi02—Osammewiderrerreme cree ore eisk okie keaiheit nee 6. Sect. Macrostachyus 

11. Leaf midrib at least 0.5 mm wide. 

12. Leaf less than 7 mm wide, 5 cm long; basal diameter of foliage bud less than 3 mm; leaf midrib 

O.5=O.7 mavon Wilks, GHAOINE soo ecabcocacceuoGecnuououedL 4. Sect. Longifoliolatus (P. gibbsii) 

12. Leaf at least 8 mm wide, 5 cm long; basal diameter of foliage bud 3—4 mm (P. /evis) or leaf midrib 

broadgandsindistinct (2arspathoides) perenne nae aceon eee 1. Sect. Foliolatus 



1988] CONIFERALES (de Laubenfels) 399 

10. Midrib on upper side of leaf at least 0.2 mm high and 0.3 mm wide but where less than 0.5 mm wide 

it is at least 0.3 mm high. 

lsteWeatemidnibyatileast Ossi chieperearas cists arian te eieiere tte leteteratast- tal 1. Sect. Foliolatus 

13. Leaf midrib 0.2—0.3 mm high. 

[4e ean midrib O'S—Ol6 mmwide sass. -sss- see ore as: 8. Sect. Polystachyus (P. macrocarpus) 

Al IL Cent ranvvaheloy Ossie soon WAGE > osuucpooounecoooobboeDar 7. Sect. Rumphius (P. /aubenfelsii) 

1. Section Foliolatus 

DE LAus. Blumea 30 (1985) 264. 

Primary foliage budscales erect, triangular to shortly lanceolate; secondary scales acute, the 

secondary bud when it first appears generally a pyramid whose apex is formed of a cluster of 

crowded scale tips. Leaves mostly with more or less parallel sides and mostly acute, only in a few 

cases acuminate; upper midrib a blunt ridge at least 0.3 mm wide, broader but less prominent 

below; usually three vascular resin canals, sometimes more. Buds for pollen cones mostly 2—3 mm 

long, either sessile or on a short peduncle, the secondary pollen cone buds when they first appear 

around ball of overlapping imbricate scales. Pollen cones mostly solitary or in groups of no more 

than 3. Apex of the microsporophyll a small triangular spur c. 0.3—0.5 mm long over a base c. 

1 mm wide. Foliola of the female structure mostly c. 2mm long. Receptacle normally formed of 

two bracts, one of which is fertile and longer than the other or both fertile and equal, the fertile 

bracts 8—10(—12) mm long before becoming fleshy, in most species the ripe receptacle is known 

to be red. Seed with its covering 7-12 mm long by 5—8 mm diam., in most species more particu- 

larly 9-10 mm long and 6—7 mm diam., globular, apex mostly blunt. Peduncle mostly 5—10(—15) 

mm long but shorter in some species. 

Distr. From Nepal throughout Malesia to the Solomon Islands, Fiji and Tonga 10 spp. The range is greatly 

dominated by the impressive, wide distribution of P. neriifolius, the most widespread species of the genus, 

which covers virtually the entire Asian—Pacific wet tropical forest zone. The one highland species, P. rubens, 

is also widely distributed, otherwise the species are more local but combine to form a nearly continuous slight- 

ly overlapping series from Sumatra to Tonga. All but 2 spp. lie within Malesia. 

Ecol. Scattered either in primary rain-forest (but rarely encountered in the dipterocarp forest: P. nerii- 

folius), generally prominent in ridgetop mossy forests at moderate elevations (most species), or widespread 

in mountain forests at higher elevations (P. rubens). One species is confined to riverbanks. 

Note. Sect. Foliolatus consists of a group of closely related species which lack the specialized character- 

istics which distinguish each of the remaining sections of the genus. 

KEY SLO) THE SRE GIES: 

1. Midrib on the upper side of the leaf prominent, at least 0.3 mm high and less than 1 mm wide (primary 

budscales no more than 5 mm long). 

2. Juvenile leaves acuminate, midrib bold with vertical sides. Primary budscales 1—1.5 mm wide. 

3. Leaf at least 7cm by 10 mm, not apiculate, new leaves green to reddish, midrib 0.4—0.8 mm wide (where 

only 0.4—0.5 mm wide the leaf usually acuminate). Pollen cones normally sessile. Ripe receptacle red. 

1. P. neriifolius 

3. Adult leaf no more than 6 cm by 10 mm, often apiculate, new leaves bright red, midrib 0.3 mm wide. 

Pollen cones often on a short peduncle. Ripe receptacle often purple ................ 2. P. rubens 

2. Juvenile leaves never acuminate, midrib with sloping sides. Primary budscales 2 mm wide (pollen cones 

usually pedunculate). 

4. Leaf at least 7 cm by 10 mm, linear-oblong (midrib 0.5 mm wide). Pollen cone usually solitary. Re- 

CFOUACE OHM. Wala MRS WES BY INBIIS. gocaccaccaccosc aden bonvaoobsbooasuoooN 3. P. archboldii 

4. Adult leaf no more than 9 cm by 9 mm, elliptic. Pollen cones usually in clusters of 2—3. Receptacle of 

Wi CH RACES NOM yi =e Re tee rd ES woth ee cgi ieee 4. P. insularis 
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1. Midrib on the upper side of the leaf at least 1 mm wide or indistinctly raised or both. 

5. Midrib prominently raised above, 0.3 mm high, often drying to a channel below (leaves distinctly thicker 

than usual for the genus). Primary budscales may reach at least | cm long. 

6. Leaves more than 10 cm long. Female peduncle 9-15 mm. Primary budscales and leaves deflexed 

5. P. deflexus 

6. Leaves less than 10 cm long. Female peduncle 2 mm. Primary budscales and leaves erect 6. P. borneensis 

5. Upper surface of leaf flat or nearly so, lower surface generally lacking a channel (leaves not thicker than 

usual for the genus). Budscales never as long as | cm. 

7. Leaves lanceolate or narrowly linear.......... 

feleeavesvoblong, not tapering... 26... sa. sla 

1. Podocarpus neriifolius D.Don in Lambert, Gen. 

Pinus ed. 1 (1824) 21; Prod. Fl. Nep. (1825) 55; 

SPRENG. Syst. Veg. 3 (1826) 889; BENNETT in Bennett 

& R.Br. Pl. Jav. Rar. 1 (1838) 40; ENDL. Syn. Conif. 

(1847) 215; Pari. Bot. Mag. 78 (1852) t. 4655; 

HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 

381; Par. in DC. Prod. 16, 2 (1868) 514; EICHLER 

in E. & P. Nat. Pfl. Fam. 2, 1 (1887) 104; Hook.f. 

Fl. Br. Ind. 5 (1888) 649; Stapr, Trans. Linn. Soc. II, 

Bot. 4 (1894) 249; Wars. Monsunia | (1900) 193; 

Pircer, Pfl. R. IV, 5, Heft 18 (1903) 80; K. & V. 

Bijdr. 10 (1904) 265; Merr. Philip. J. Sc. 1 (1906) 

Suppl. 24; Foxw. Philip. J. Sc. 2 (1907) Bot. 258; 

Gisss, J. Linn. Soc. 39 (1909) 183; Foxw. Philip. J. 

Sc. 6 (1911) Bot. 162; RipLey, J. Str. Br. R. As. Soc. 

n. 60 (1911) 57; Koorb. Exk. Fl. Java 1 (1911) 65, f. 

3; Grass, Ann. Bot. 26 (1912) 549, t. 51, f. 48—S], t. 

53, f. 78; Koorp. Atlas 2 (1915) t. 589; Fl. Tjibodas 

1 (1922) 3; RipLey, Fl. Mal. Pen. 5 (1925) 281; 

PILGER in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 247; 

HickEL, Fl. Gén. I.-C. 5 (1931) 1069; WasscHER, 

Blumea 4 (1941) 437, incl. var. polyantha WASSCHER, 

l.c. 455; Gray, J. Arn. Arb. 39 (1958) 460, 467; 

BACKER & BAKH.f. Fl. Java 1 (1963) 90; GAUSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 187, f. 

805; pE Laus. Kalikasan 7 (1978) 139. — Nageia 

neriifolia (D.Don) O.K. Rev. Gen. PI. 2 (1891) 800. 

— P. neglecta BLumME, Rumphia 3 (1849) 213; 

HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 

396; DE BorER, Conif. Arch. Ind. (1866) 21, t. II, 2; 

Part. in DC. Prod. 16, 2 (1868) 516; Wars. Mon- 

suna | (1900) 193. — Nageia neglecta (BLUME) O.K. 

Rev. Gen. Pl. 2 (1891) 800. — P. discolor BLUME, 

Rumphia 3 (1847) 213; Miq. Fl. Ind. Bat. 2 (1859) 

1074; HENKEL & HOCHSTETTER, Synop. Nadelholz. 

(1865) 396; DE Borer, Conif. Arch. Ind. (1866) 23, t. 

III, 1; PARL. in DC. Prod. 16, 2 (1868) 518; EICHLER 

in E. & P. Nat. Pfl. Fam. 2, 1 (1887) 104; Wars. 

Monsunia | (1900) 193. — Nageia discolor (BLUME) 

O.K. Rev. Gen. Pl. 2 (1891) 800. — P. leptostachya 

BLUME, Rumphia 3 (1849) 214; Mia. Fl. Ind. Bat. 2 

(1859) 1073; HENKEL & NHOCHSTETTER, Synop. 

Nadelholz. (1865) 392; DE Borer, Conif. Arch. Ind. 

(1866) 19, t. II, 1; PARL. in DC. Prod. 16, 2 (1868) 

515; WARB. Monsunia | (1900) 193. — Nageia lepto- 

stachya (BLUME) O.K. Rev. Gen. PI. 2 (1891) 800. — 

P. junghuhniana Mia. P1. Jungh. 1 (1851) 2; Fl. Ind. 

Bat. 2 (1859) 1073. — P. polyantha (WASSCHER) 

GAUSSEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

191, f. 811. — P. decipiens Gray, J. Arn. Arb. 36 

(1955) 204; GaussEN, Gymn. Act. & Foss. fasc. 14, 

ch. 21 (1976) 225, f. 844. 

Tree (3—)5—30(—45) m tall, 10-100 cm diam., 

clear bole up to 20 m; crown often dome-shaped. Fo- 

liage buds 2—5 mm long, occasionally longer, the pri- 

mary scales often spreading. Juvenile leaves 15—24 

by up to 2.4 cm, acuminate and acute, narrowing ab- 

ruptly at the base to a short petiole, becoming linear- 

lanceolate and c. 1.6 cm wide on older fast-growing 

saplings in open forest situations. Leaves of mature 

trees similar with a short petiole up to 6 mm. Shade 

leaves acuminate, 8—12 by 1.2—1.8 cm. More ex- 

posed leaves linear-lanceolate, 12—18 by 1.1—1.5 cm 

or on particularly large trees more nearly linear and 

7—10 by 1—1.1 cm. Midrib abruptly raised on the up- 

per side of the leaf at least 0.3 mm high and usually 

0.6—0.8 mm wide but as little as 0.4 mm wide on less 

vigorous leaves or in the Borneo region on most 

leaves. Pollen cones solitary or in groups of two or 

most commonly three, sessile. Receptacle bright red 

when mature. 

Distr. From Nepal, Sikkim, Assam (Khasya), 

Thailand and Indochina through Malesia to the 

Solomon and Fiji Islands; in Malesia: Malaya, 

Sumatra (incl. Simalur I.), throughout Java and Bor- 

neo (incl. Karimata I.), the Philippines (Mindanao), 

Celebes, the Lesser Sunda Islands (Bali, Flores), the 

Moluccas (Obi, Ceram, Halmaheira), and New 

Guinea (incl. New Britain, New Ireland, Rossel I., 

Fig. 45. Range of Podocarpus neriifolius D.Don. 
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Manus I., Biak, Job I., and Numfoor), common in 

many islands. Fig. 45. 

Ecol. Scattered and locally common in primary 

rain-forests from near sea-level to c. 2100 m. In most 

areas it appears as an understory tree with occasional 

much larger, emergent specimens in the canopy but 

in other areas, such as Java, Fiji, efc. it is normally 

a canopy tree. 

Habitats vary: rarely riverine, often on rocky hill- 

tops, in mossy forest, twice recorded from limestone, 

and twice from swampy forest. Also as to soils there 

is diversity: in Sarawak it is found on kerangas in 

heath forest and on sandstone ridges, but also on an- 

desitic laterites, which is the common latosol in Java, 

and sandy clay. In the Morobe District (New Guinea) 

it is recorded from ultrabasic. 

As to associates it is recorded from pelawan (Tris- 

tania) forest on sandstone ridges in S. Borneo; in the 

Javanese mountain forest its codominants are Dacry- 

carpus imbricatus and Altingia noronhae; in New 

Britain it occurs in the hills with Pometia and 

Calophyllum, in the montane forest in New Ireland 

with Fagaceae, Eugenia and Schizomeria; in the 

Morobe District (New Guinea) it is associated with 

Anisoptera and Flindersia in the canopy. 

Field notes. The bole is columnar, as usual; 

very rarely buttresses were recorded on field labels, 

120 by 60 cm and 200 by 40 cm; sometimes the base 

was slightly spurred. 

Uses. A valuable timber tree, used for construc- 

tion. 

Vern. Brown pine, E; Malaya: jati bukit, 

Pahang; Sumatra: ambai ayam, Indragiri, hatang, 

Tapanuli, kayu tadji, Palembang, minangkas, Ben- 

coolen, naru dotan, Simalur I., sito bu hotang, Karo- 

Batak; Java: antoh, J, Japara, ki bima, ki merak, ki 

pantjar, ki putri, S; Borneo: belah buloh, Lawas, Sa- 

rawak, djadjaruman, Sampit, ki beling, Sabah; 

Celebes: kurniah, Nokilalaki; Lesser Sunda Islands: 

hadjo ketong, hadju pinis rona, Flores; Moluccas: 

bitaO, Halmaheira; West New Guinea: aiwimunuwa- 

mee, Biak lang., bung, Mayu lang., buskagidji, buts- 

gagyi, Andai, Manikiong lang., gedorra, Fakfak, 

Esania lang., kayu tjina merah, Kp. Baros, kor- 

rikain, Tehid lang., wwa, Amberbaken lang., wajar, 

Mandobo lang., wasabraren, Numfoor I|.; East New 

Guinea: isimberi, Nindewari, sipiri, Kikori R., sirau, 

Bulolo, Gairana dial. 

Notes. Much the most widespread species of the 

genus, but other species are very commonly identi- 

fied under this name causing confusion as to its exact 

character and retarding the recognition of the other 

species. 

In spite of the great geographic range, only slight 

variation exists within the species. The most distinct 

element is in the substantially isolated occurrence in 

Fiji where primary foliage budscales can reach 5mm 
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and where extra vascular resin canals are often found 

in the leaves (P. decipiens). In Borneo the midrib on 

the upper surface of the leaf is weak while from India 

to southeastern Asia the leaves are more commonly 

lanceolate and the foliage buds are usually no more 

than 2 mm long with barely spreading primary scales. 

2. Podocarpus rubens DE Laus. Blumea 30 (1985) 

266. — P. neriifolius var. timorensis W ASSCHER, Blu- 

mea 4 (1941) 451. — P. pilgeri (non Foxw.) VAN 

RoyeEN, Alpine Fl. New Guinea 2 (1979) 29, f. 39A. 

— Fig. 46. 

Fig. 46. Podocarpus rubens DE LauB. Twig with 

seed-bearing structure showing two fruits on their re- 

ceptacles (after NGF 6980). 

Tree 2—30 m tall, 4—36 cm diam. Foliage buds 2—3 

mm long, the primary scales erect or slightly spread- 

ing. Developing leaves bright red. Juvenile leaves 

linear, narrowly acuminate, becoming apiculate, 

6—8 by 1.1—1.4 cm, narrowing at the base to a 2—3 

mm petiole. Adult leaves linear to elliptic, 3-6 by 

0.6—1 cm, apex acute to rounded and often 

apiculate, base same as juvenile leaves, margin revo- 

lute, midrib above 0.3 mm high with vertical sides, 

0.3 mm wide. Pollen cones solitary or in threes, ses- 

sile or ona short peduncle. Receptacle becoming first 

red then purple. 

Distr. Malesia: Central to S. Sumatra, Celebes 

(Central: Latimodjong & Kambuno Mts; SW: G. 

Bonthain), Lesser Sunda Islands (Timor: G. Mutis), 

and New Guinea (incl. Normanby & New Britain). 

Fig. 47. 

Ecol. Scattered as a medium-sized, substage tree 

in primary rain-forest mostly above 1500 m but as 
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Fig. 47. Range of Podocarpus rubens DE LAUB. 

low as 800 m on smaller islands or locally common 

to dominant as a small tree on ridges between 2000 

and 3000 m or occasionally higher. Mostly on lato- 

sols, in New Guinea in Fagaceous mossy forest, rare- 

ly in swampy forest on peaty soils with Dacrydium. 

Vern. West New Guinea: bebi-é, Wissel Lakes, 

Kapauko lang., ungpop, Arfak, Hattam lang.; East 

New Guinea: bin, Ingembit village, W. Distr., kaip, 

Wabag, Enga lang., ne/il, Mt Tangis, New Britain, 

sukou, Wigote, Wapi lang. 

Notes. The bright red colour of a new flush of 

leaves which has been seen in this species can make 

the trees quite conspicuous. Herbarium specimens 

can resemble P. pi/geri but the upper midrib of the 

leaf rises c. 0.3 mm with vertical sides, while that of 

P. pilgeri is hardly 0.2 mm high with sloping sides. 

Leaves of P. pilgeri which approach P. rubens in size 

are from shady situations and are distinctly thin and 

delicate while those whose texture resembles the 

coarse rigid leaves of P. rubens are no more than 4—6 

mm wide. The always solitary pollen cone of P. 

pilgeri is distinctly more slender and the ripe re- 

ceptacle is red. Unique in the section is that most 

specimens of P. rubens have some leaves with a nar- 

row-acuminate or more or less apiculate apex. 

The specimens of P. rubens from Ambon have a 

continuous upper hypoderm while elsewhere there 

are only scattered upper hypoderm cells and vascular 

sclereids. 

Specimens assigned to P. rubens from Normanby 

I. and New Britain have quite blunt leaves with a less 

prominent midrib. In all other ways they conform to 

the species but it is possible that they represent a dif- 

ferent taxon. 

The specimen IcHLAs 166 from a high elevation in 

Sumatra seems too long and narrow to be placed 

comfortably here, even though more typical speci- 

mens exist nearby at lower elevation. The foliage bud 

is rather robust and the lateral resin canals are quite 

large. It resembles P. brevifolius and P. crassigem- 

mis and could represent a new allied species. 

3. Podocarpus archboldii N.E.Gray, J. Arn. Arb. 

39 (1958) 452; GaussEN, Gymn. Act. & Foss. fasc. 

14, ch. 21 (1976) 177; DE Laus. Blumea 26 (1980) 

140. 

Tree 10—40 m tall, 30—100 cm diam., clear bole up 

to 12—24 m, sometimes slightly fluted. Foliage buds 

2—4 mm long, the primary scales slightly spreading. 

Juvenile leaves to at least 18 by 1.6 cm, otherwise like 

adult leaves. Adu/t leaves linear to linear-lanceolate, 

7—12 by 1—1.4 cm, apex broadly acute, base ab- 

ruptly narrowed to a petiole up to 5 mm long, midrib 

above blunt, 0.3 mm high, with sloping sides, 0.5 mm 

wide. Pollen cones solitary, sessile or on a peduncle 

to at least 4mm. Receptacle often with a third lateral 

bract smaller than the second bract, red when ma- 

ture. 

Distr. Malesia: New Guinea. Fig. 48. 

Ecol. Scattered and locally common in the can- 

opy of mixed mid-mountain rain-forest with Casta- 

nopsis from 720 to 2200 m. 

Vern. West New Guinea: mu, soa, Kebar lang.; 

East: sarau, Bulolo, Geraina. 

Note. Sterile specimens strongly resemble P. ne- 

riifolius but strictly lack acuminate leaf tips and the 

upper midrib has sloping, not vertical sides. Unlike 

P. neriifolius the pollen cones are sometimes pedun- 

culate and the fruit receptacle sometimes has an extra 

lateral bract. 

4. Podocarpus insularis DE LAuB. Blumea 30 (1985) 

266. 

Small to medium-sized tree, 3—39 m tall, up to 

20—60 cm diam., bole up to 24 m. Foliage buds 

2.5—3 mm long and up to 3.5 mm diam., the primary 

budscales strongly spreading. Juvenile leaves linear, 

to 15 by 1.4 cm. Adult leaves elliptic, 5.5—9 cm by 

7—9 mm, apex acute, narrowed at the base to a 3—4 

min petiole; midrib above 0.3 mm high with vertical 

sides, 0.3 mm wide. Pollen cones solitary or in threes, 

sessile or with a short peduncle. Receptacle red when 

mature. 

Distr. New Hebrides and all Solomon Islands; in 

Malesia: New Guinea and adjacent islands: Rossel, 

Sudest, Misima, Woodlark, Fergusson, and New 

Britain. Fig. 49. 

Ecol. A good-sized lesser canopy tree, scattered 

and locally common in wet rain-forest, also in 

Nothofagus forest with undergrowth of Nastus, 

from near sea-level to 1680 m, and smaller trees from 

low ridge habitats. 

Vern. East New Guinea: dala, tunum, Milne 

Bay, Daga lang., ida-ayebo, Kutubu lang. 

Note. This species is distinguished by its rather 

small and narrow elliptic leaves with narrow but 

prominent midrib with nearly vertical slides and by 

the robust compact foliage buds with outward curl- 

ing scales. Dried specimens sometimes develop a rich 

red-brown colour on the underside. 
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5. Podocarpus deflexus RipLey, Fl. Mal. Pen. $5 

(1925) 283; WASSCHER, Blumea 4 (1941) 427; Gray, 

J. Arn. Arb. 39 (1958) 450; GAusseN, Gymn. Act. & 

Foss. fasc. 14, ch. 21 (1976) 175, t. 802. 

Small tree, 5S—10 m tall, to 10 cm diam. Foliage 

buds c. 3 mm long but with the primary budscales up 

to 12 mm long and curling sharply outward with 

bluntly rounded apices, the secondary scales much 

shorter, broader, and rounded. Juvenile leaves up to 

26 by 1.2—1.5 cm. Adult leaves linear to linear- 

lanceolate, 11—22 cm by 8—10(—13) mm, acute or 

slightly rounded at the apex, narrowing gradually 

more or less to a petiole, cuticle thick, often with five 

vascular resin canals, sharply bent at the base so as 

to hang downward, midrib above 0.4 mm high and 

1 mm broad with indistinct margins, midrib beneath 

drying to a channel below. Pollen cones in groups of 

three, sessile or with a 2 mm peduncle. Primary pol- 

len cone budscales 2 mm wide. Receptacle formed by 

two fertile bracts and a third shorter sterile bract 

crowded more or less to one side between the other 

two. Seed 11—12 by 6—8 mm. 

Distr. Malesia: N. Sumatra (Gajo Lands: G. 

Ketambe) and Malaya (G. Tahan). Fig. 48. 

CONIFERALES (de Laubenfels) 

Fig. 48. Range of Podocarpus archboldii N.E.GRay 

(A), P. deflexus RipLey (D), and P. borneensis DE 

LAUB. (B). 

Ecol. Rising above and locally dominant in 

dwarf mountain scrub, 1500—2100 m. 

Note. A rather distinctive species, its large 

smooth leaves and large fruit resembling among 

others P. rumphii and P. solomoniensis in other sec- 

tions of the genus but differing in the key characters 

of those sections. This species, unlike most of the 

genus, appears to be monoecious inasmuch as a ran- 

dom field inspection of about a dozen trees showed 

2very single one to bear male buds (fruiting speci- 

nens have been collected at a different time of year). 
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6. Podocarpus borneensis DE LAus. Blumea 30 

(1985) 266. — P. polystachus var. rigidus WASSCHER, 

Blumea 4 (1941) 460; Gray, J. Arn. Arb. 39 (1958) 

471. 

Small to medium-sized tree, (2—)5—12(—23) m tall, 

2.5—21 cm diam. Foliage buds 4—10 mm long, the 

primary scales erect. Juvenile leaves linear, to 16 by 

1.4 cm. Adult leaves linear to ovate, (2.5—)4—7.5 

(—9) cm by 8—13 mm, narrowing at the base to a 3—5 

mm petiole, more or less acute but usually slightly 

rounded at the apex, thick, with abundant auxillary 

sclereids, midrib above prominent, 1 mm wide and 

0.3 mm high, often drying to a channel below, often 

crowded around the foliage bud. Pollen cones soli- 

tary or in threes, sessile or on a short peduncle. Seed- 

bearing structure on a 2 mm peduncle, receptacle red 

when mature. Seed with a small crest. 

Distr. Malesia: Borneo (incl. Karimata Is.). Fig. 

48. 

Ecol. Locally common or even dominant (Meru- 

rong Plateau) on mossy rocky ridges, or scattered in 

nearby forest, in high kerangas forest and on white, 

sandy soils, 700—2070 m, one collection from a 

swamp at 360 m. 

Vern. Bisit, Sarawak, Kenya lang., bubung, Iban 

lang., buloh, Merurong Plateau. 

Note. As in P. deflexus the leaves are thicker 

than usual for the genus and the lower midrib dries 

to a channel. The abundant foliar sclereids is a char- 

acter shared apparently with P. novaecaledoniae in 

this section. 

_ 7, Podocarpus levis DE LAus. Blumea 24 (1978) 496. 

Tree, 8—25(—35) m tall, 16—40 cm diam. Foliage 

buds 3—9 mm long, the primary scales spreading. Ju- 

venile leaves up to 20 by 1.5 cm, narrowly acute. 

Adult leaves linear-lanceolate, 8—14 by 1—1.4 cm, 

acute or narrowly rounded at the apex, narrowing at 

the base to a 4—9 mm petiole, stiff, upper hypoder- 

mal fibres in a continuous layer, upper midrib a low 

blunt ridge 0.3—0.5 mm wide and 0.1—0.2 mm high 

which furthermore often collapses upon drying so 

that the leaf appears smooth or even channeled, 

often with five vascular resin canals. Pollen cones 

typical of the section or longer, up to 8 cm long, soli- 

tary or in groups of up to three. Receptacle often 

with two bracts fertile and then sometimes with a 

third shorter sterile bract on one side between the 

other two, red when mature; foliola 2—4 mm long. 

Seed with its covering 12—13 by c. 8 mm. 

Distr. Malesia: E. Borneo (once; Berau), Cele- 

bes, Moluccas (Talaud Is.: Karakelong, Mt Piapi; 

Ambon: Mt Salhutu & Mt Hori), and West New Gui- 

nea (Meos Noom & Japan Is.). Fig. 49. 

Ecol. Scattered and locally common in primary 

rain-forest, from sea-level to 1650 m. In E. Borneo 

on limestone. 
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Fig. 49. Range of Podocarpus insularis DE LAUB. 

(east of line) and P. /Jevis DE Laus. (west of line). 

Vern. Celebes: marisa, Donggala, sanru, Malili; 

New Guinea: kayu tjina, Meos Noom, wasiwarare, 

Japen I. 

8. Podocarpus spathoides DE Laus. Blumea 30 

(1985) 267. 

Tree, 3—20 m tall, to 30 cm diam. Foliage buds 

2—6 mm long, the primary scales spreading. Juvenile 

leaves up to 23 mm wide. Adult leaves linear, 5—13 

by 0.8—2 cm, apex acute or rounded, narrowing 

abruptly at the base to a 3—5 mm petiole, midrib 

Sy 

above broad and obtuse. Pollen cones in threes ona 

short peduncle. 

Distr. Solomon Islands; in Malesia: E. New 

Guinea (Louisiades: Rossel I.), N. Moluccas (Moro- 

tai: G. Pare), and Malaya (G. Ledang=Mt Ophir; 

type), all isolated occurrences. Fig. 50. 

rs 

Fig. 50. Range of Podocarpus spathoides DE LAUB. 

Ecol. Scattered and locally common at 1000— 

1200 m in the western two stands and near sea-level 

in the east. 

Note. In Malaya and Rossel I. the foliage buds 

are no more than 3 mm long, the others are twice as 

long. In Malaya the trees grow in a summit scrub and 

are only 3—4 m high, elsewhere collectors report 

12—20 m high trees. Perhaps intermediates exist or 

alternatively more than one similar taxon may be in- 

volved here. 

2. Section Acuminatus 

DE LaAuB. Blumea 30 (1985) 267. 

Primary foliage buds of variable diameters, at least 4 mm long, often much longer; primary 

scales erect, lanceolate, with free tips, as long as the bud itself, up to 3 mm wide at the base in 

vigorous buds but c. 1.5 mm wide in weaker buds; secondary budscales acuminate, the secondary 

bud when it first appears a loose cluster of free scales whose tips resemble the surrounding primary 

scales. Leaves with parallel margins, distinctly acuminate, narrowing more or less abruptly at the 

base, midrib above at least 0.5 mm wide and 0.3 mm high, broader and less prominent beneath, 

usually three vascular resin canals, occasionally more. Buds for pollen cones c. 3—S mm long, 

either sessile or on a short peduncle, secondary scales acuminate, the secondary pollen cone bud 

when it first appears is briefly a round ball of overlapping imbricate scales. Pollen cones 3—5 cm 

long or longer, occasionally solitary but mostly in groups of three. Apex of the microsporophyll 

a triangular spur 0.5—0.7 mm long over a broader base. Peduncle of seed-bearing structure vari- 

able. Receptacle of the seed formed of one or two fertile bracts of variable sizes and one shorter 

sterile bract, the ripe receptacle red. Seed with its covering of variable size, globular, apex blunt 

or a slight crest. 

Distr. From Borneo to Queensland 3 spp., of which 2 in Malesia: in Borneo and New Guinea respectively. 

Ecol. Low elevation primary rain-forest understory trees, in one case also common along disturbed forest 

margins. 

Note. The only section with both acuminate secondary budscales and acuminate leaves. 
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KEY TO THE SPECIES 

1. Seed and its covering at least 11 by 8 cm, not crested. Adult leaves mostly more than 17 mm wide. Female 

peduncle at least 4 mm long. Plant lacking rhizomes ......................---4-- 9. P. ledermannii 

1. Seed and its covering less than 11 by 8 mm, slightly crested. Adult leaves less than 17 mm wide. Female 

peduncle c. 1 mm long. Plant with rhizomes ..... 

9. Podocarpus ledermannii PiLGeER, Bot. Jahrb. 54 

(1916) 210; in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 

248; WassCHER, Blumea 4 (1941) 456; N.E.Gray, J. 

Arn. Arb. 39 (1958) 447; GaussEN, Gymn. Act. & 

Foss. fasc. 14, ch. 21 (1976) 173, t. 827; DE LAuB. 

Blumea 26 (1980) 140. — P. idenburgensis 

N.E.Gray, J. Arn. Arb. 39 (1958) 447; GAUSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 171, t. 

826. — P. ridleyi N.E.Gray, J. Arn. Arb. 39 (1958) 

426, f. 1. 

Tree, 4—26(—33) m tall, 8-60 cm diam. Foliage 

buds 4—8 mm long by 3—4 mm in diam., the primary 

budscales more or less spreading. Juvenile and adult 

shade leaves linear, 11—22 by 2—2.4 cm, narrowing 

abruptly to an acuminate apex and at the base to a 

4—10 mm petiole; /eaves more exposed to the sun no 

more than 16—18 mm wide, weakly acuminate if at 

all and narrowing less abruptly at the base; midrib 

above broad and rounded, 1.5—2 mm wide and c. 0.6 
mm high, sometimes collapsing on dried specimens 

to a small narrow ridge. Pollen cones c. 4.5 cm long, 

grouped on a 3—4 mm peduncle. Seed-bearing struc- 

ture on a 4—15 mm peduncle; foliola 2 mm long; re- 

ceptacle 9—16 mm long. Seed with its covering 11—13 

by 9—10 mn, slightly crested. 

Distr. Malesia: New Guinea and New Britain. 

Fig. 51. 

Ecol. Scattered and locally common in primary 

rain-forest understory from low elevation to at least 

1800 m. 
Vern. West New Guinea: sua, Kebar, bébieai, 

Kapauko lang.; East New Guinea: babako, Aijura, 

Anona; New Britain: ne/eel, Cape Gloucester, neli/, 

Mt Talawe. 

Note. Leaves in the type collection are at the 

short and broad extremes for the species. Leaves in 

two examples were found to have two large addition- 

al vascular resin canals and one of these also had a 

continuous upper hypoderm. 

10. Podocarpus micropedunculatus DE LAUB. 

Blumea 30 (1985) 268. 

10. P. micropedunculatus 

Shrub or small tree, 1—7(—13) m tall, S—20 cm 

diam., with rhizomes which spread under the forest 

litter. Foliage buds 6—15 mm long by 1.5—3 mm 

diam. Juvenile leaves 14-18 by 1.5—2.1 cm. Adult 

leaves 8-17 by 1—1.5 cm; petiole 3—5 mm; midrib 

above 0.5—0.8 mm wide and 0.4 mm high, drying to 

a channel below. Pollen cones 3.5—7.5 cm, sessile or 

with a short peduncle. Primary pollen cone budscales 

4—5 mm long. Seed-bearing structure on a | mm ped- 

uncle; foliola 3—4 mm; receptacle 8-10 mm long. 

Seed with its covering 8—10 by 6 mm with a small 

crest. 

Distr. Malesia: Borneo (Sarawak: Marudi For. 

Res.; Brunei; Sabah: Papar, Tawao). Fig. 51. 

Fig. 51. Range of Podocarpus ledermannii PILGER 

(L) and P. micropedunculatus DE Laus. (M). 

Ecol. Scattered in understory of A gathis forest or 

forming a major element in thickets along the mar- 

gins of clearings, mostly on sandy, podzolic soils, ke- 

rangas, sandstone, humic peaty podsols of raised 

beaches, and peat-swamp forest, from sea-level to oc- 

casionally as much as 500 m. Sometimes associated 

with Dryobalanops rappa or Shorea albida. 

Vern. Sarawak: kayu china; Sabah: kayu tjina. 

Note. Propagation by rhizomes is a remarkable 

character otherwise unknown among erect conifers 

and obviously facilitates rapid appropriation of dis- 

turbed situations. 

3. Section Globulus 

DE LaAusB. Blumea 30 (1985) 268. 

Primary foliage bud a globular head of completely imbricate scales, gradually expanding with 
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the growth of a new shoot until the secondary bud, also globular, erupts; primary budscales acute 

to more or less rounded, c. 1.5—2 mm long; secondary scales oval and blunt. Leaves with parallel 

sides or somewhat lanceolate, slightly rounded at a narrow apex to broadly rounded and 

sometimes acuminate, midrib above blunt, 0.2 mm high and at least 0.5 mm broad, broader and 

indistinct below, 3 vascular resin canals. Buds for pollen cones sessile or on a short peduncle, the 

primary scales c. 1.5 mm long; the secondary pollen cone bud similar to the secondary foliage bud. 

Pollen cones mostly 2.5—4.5 cm long (smaller in some species), solitary or in groups of three. 

Apex of the microsporophyll mostly a small triangle less than 0.5 mm long (longer in P. nakaii). 

Seed-bearing structure on a peduncle of variable length; receptacle formed of two bracts, one of 

which is longer and mostly 7—9 mm long (longer in P. /ucienii) or both are fertile and equal, where 

known the ripe receptacle red. Seed with its covering 8—10 mm long by 5.5—6 mm diam. (or larger 

in some species), globular, apex blunt or in some species with crest. 

Distr. From Vietnam and Formosa to Borneo and New Caledonia 6 spp.; in Malesia: 2 spp., in 

Sumatra/Malaya and Borneo respectively. 

Ecol. Mostly short trees of low (to 2000 m) elevation tropical forest either in the understory of primary 

or secondary rain-forest (occasionally larger and in the canopy), on exposed mossy ridges, or in short open 

forest. 

Note. The gap between Borneo and New Caledonia is largely filled by the related sect. Rumphius which 

overlaps this section geographically only slightly. The primary budscales in sect. Rumphius rather than being 

completely imbricate and overlapping more or less meet at their apices with usually one or more actually curl- 

ing outward at their apex while, in addition, the pollen cones in sect. Rumphius are normally in clusters of 

more than three and all the species of sect. Rumphius occur as large canopy trees. 

KEY £OY THE SPECIES 

1. Seed and its covering with a small crest; foliola 2 mm long. Adult leaves not acuminate, 9-15 mm wide 

11. P. globulus 

1. Seed and its covering without a crest; foliola less than 1 mm long. Adult leaves distinctly acuminate, 14—21 

TINT WG Campers eerie nos, Arce oe Wendl aipauaihiotane dem dicts sileudearaceiely gee cas yeem nen ey ee 12. P. teysmannii 

11. Podocarpus globulus DE LAus. Blumea 30 (1985) 

269. 

Tree, 3.5—27 m tall, to 18 and more cm diam. Ju- 

venile leaves 7.5—16 by 1.5—2.4 cm, abruptly acu- 

minate. Adult leaves linear, narrowing more or less 

abruptly at the base to a 2-3 mm petiole, acute to Sa 

rounded apex, 3.5—8 by 0.9—1.5 cm, midrib above « ‘9 
0.5—0.7 mm wide. Pollen cones 2.5—4.5 cm, solitary Wye 

or occasionally in threes, sessile or on a short (1 mm) 

peduncle. Seed-bearing structure on a 3—4 mm ped- 

uncle; foliola 2 mm and early deciduous. Seed with 

its covering with a brief crest. 

Distr. Malesia: northern part of Borneo (Sara- 

wak; Sabah: Mt Silam). Fig. 52. 

Ecol. In primary rain-forest or mossy forest on 

ridges and peaks from 300 to 1500 m apparently 

where the forest is not dominated by dipterocarps. In 

some cases at least, an ultrabasic soil is indicated. 

Vern. Sapiro, Lawas, Murut lang. 

12. Podocarpus teysmannii Mig. Fl. Ind. Bat. 2 

(1859) 1072; DE BoER, Conif. Arch. Ind. (1866) 14, 

t. 1; PARL. in DC. Prod. 16, 2 (1868) 516; Wars. 

Monsunia | (1900) 193; Pircer, Pfl. R. IV, 5, Heft 

Fig. 52. Range ot Podocarpus globulus DE LAUB. (G) 

and P. teysmanni Mia. (71). 

18 (1903) 81. — Nageia teysmannii (MiqQ.) O. K. Rev. 

Gen. PI. 2 (1891) 800. — P. neriifolius var. teysman- 

nit (MiQ.) WasscHER, Blumea 4 (1941) 453; 

N.E.Gray, J. Arn. Arb. 39 (1958) 468; GAuSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 189. 

Tree, 4—12 m tall, up to 30 cm diam. Juvenile 

leaves to 16 by 2.7 cm. Adult leaves linear, 9—13 by 

1.4—2.1 cm, acuminate, narrowing more or less ab- 

ruptly at the base to 4—7 mm petiole, midrib above 

0.6—0.8 mm wide. Pollen cones 2.5 cm, solitary or 

occasionally paired, sessile. Seed-bearing structure 
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on a 6—11 mm peduncle; foliola | mm and early Ecol. Understory tree of primary or secondary 

deciduous. rain-forest from sea-level to occasionally as high as 

Distr. Malesia: Malaya and Sumatra (Westcoast 1140 m, in Banka on granite sand. 

Res.), incl. Riouw-Lingga and Banka Is. Fig. 52. Vern. Sumatra: kalek rotan, Westcoast. 

4. Section Longifoliolatus 

DE LAuB. Blumea 30 (1985) 269. 

Primary foliage budscales erect, narrowly lanceolate with free tips, occasionally as little as 4 

mm long on weak shoots but mostly at least 6 mm long and often much longer; secondary bud- 

scales acuminate, the secondary bud when it first becomes visible a cluster of erect scale tips shor- 

ter than the primary scales. Leaves either linear and no more than 11 mm wide or narrowly lan- 

ceolate, narrowing gradually at the base, midrib above variable in width and mostly c. 0.3 mm 

high but lower in some species, broader and less prominent beneath (and in some species drying 

into a channel), in most species more than 3 vascular resin canals, frequently a well-developed 

or continuous upper hypoderm, especially where there are no extra resin canals. Buds for pollen 

cones 3—4 mm long, mostly sessile but with a short peduncle in a few species, the primary scales 

mostly 1.5 mm wide at the base, occasionally wider; secondary scales mostly acuminate, the sec- 

ondary pollen cone bud when it first appears sometimes still a ball of overlapping scales but more 

often with the scale tips starting to separate. Pollen cones variable in length, slightly greater in 

diameter than usual for the genus where the apex of the microsporophyll is longer than usual, soli- 

tary or sporadically in groups of 2 or 3. Apex of the microsporophyll usually a spur c. 0.5 mm 

long on a wider base but longer in some species and shorter in others. Seed-bearing structure on 

a peduncle (2—)7—15(—20) mm long; foliola in all species to over 3 mm and only sometimes as 

little as 2mm in any species. Receptacle formed of at least two bracts at least one of which is fertile 

and longer, while often, or in some species usually, two are equal, with one to three smaller bracts 

crowded between them and sometimes one or two of these smaller bracts fertile, the larger bracts 

variable in size between the species but at least 9 mm long; where known the ripe receptacles are 

red to dark red. Seed with its covering also variable in size, at least 8 mm long by 6 mm diam., 

globular, in some species with a weak crest. 

Distr. Mostly in highly localized stands from Sumatra to Fiji, 10 spp., 5 of which are in Malesia. 

Ecol. Mostly small or stunted trees (or even decumbent) in more or less specialized habitats, particularly 

over ultrabasic soils. 

Notes. This section can be divided roughly into two parts, one with more or less parallel-margined leaves 

with extra resin canals and normally at least two fruits on each fertile structure as well as small pollen cones 

10—28 mm long and a strong relationship to ultrabasic soils; the other part with lanceolate leaves, which only 

in some cases have extra resin canals and normally only one fruit in each fertile structure as well as larger 

pollen cones 3—4.5(—6) cm long and a relationship to a variety of habitats. In all species the foliage buds on 

vigorous shoots surpass 8 mm, a condition found in the subgenus only elsewhere in sect. Acuminatus. The 

female foliola usually or always at least 3 mm long are rare elsewhere in the genus. 

KEI xe 10) WSS, Ia) 

1. Pollen cones less than 3 cm long; leaf elliptic, somewhat revolute, adult leaves less than 5 cm long 

13. P. gibbsii 

1. Pollen cones more than 3 cm long; leaf mostly lanceolate or linear-lanceolate, not revolute, adult leaves 

at least 5 cm long. 

2. Leaf linear-lanceolate or linear, midrib broad and blunt on the upper side (no crest on fruit) 

14. P. confertus 

2. Leaf lanceolate, midrib sharp and narrow on the upper side. 
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3. Leaves more than 7 mm wide; scales at base of pollen cone long triangular; fruit with a crest. 

4. Leaves mostly over 10 mm wide; foliola at base of receptacle more than 3 mm long; bud for pollen cone 

4—5 mm in diameter; pollen cone initially sessile, when mature with an elongated scaly base 

15. P. bracteatus 

4. Leaves mostly less than 10 mm wide; foliola at base of receptacle up to 3.4 mm long; bud for pollen 

cone c. 2 mm in diameter; pollen cone with a short peduncle to2 mm.... 16. P. pseudobracteatus 

3. Leaves less than 8 mm wide; scales at base of pollen cone broad and rounded; fruit blunt 

13. Podocarpus gibbsii N.E.Gray, J. Arn. Arb. 39 

(1958) 429; GaussEN, Gymn. Act. & Foss. fasc. 14, 

ch. 21 (1976) 155, t. 803. 

Tree 2.5—20 m tall. Foliage buds 4—9 mm long. 

Juvenile leaves linear, acute, 4-9 cm by 5—9 mm. 

Adult leaves linear to ovate, 2—5 cm by 4—7 mm, 

acute to almost rounded at the apex, narrowed at the 

base to a 1-3 mm petiole; midrib above weakly de- 

veloped, 0.5—0.7 mm wide and 0.{—0.2 mm high and 

often collapsing upon drying leaving a weak depres- 

sion with a narrow ridge in the centre, upper hypo- 

derm continuous. Pollen cones 1—1.5 cm, sessile, 

solitary or occasionally a pair; apex of microsporo- 

phyll triangular, up to 0.8 mm long. Seed-bearing 

structure on a peduncle at least 3 mm long; foliola 4 

mm long; receptacle formed of two unequal bracts; 

mature seed unknown. 

Distr. Malesia: Borneo (Sabah: Mt Kinabalu). 

Fig. 53. 

We 6p | RY 

A Sat Le > 
Pche EGR 

AS eS ee ee es (a on nn oe 
Q SA) ) (Ze aS 

z So ; ae a ON |r ne aE of) ma | U ams’ ~ y 
ad 3 =F S uN © >) on 

ay ¥ od 

—— ) "OA 347 
Rass a oS BEN SING 

2 A SS 
Fg “= os 

~~ fo (aie = rn 
= ~ 

Fig. 53. Range of Podocarpus gibbsii N.E.GRay (G) 

and P. atjehensis (WASSCHER) DE LAUB. (A). 

Ecol. Mossy ridges between 1200 and 2400 m, 

mostly or always on ultrabasic soil. 

Note. The leaves generally resemble those of P. 

pilgeri, a species which is not otherwise similar at all. 

14. Podocarpus confertus DE LAus. Blumea 30 

(1985) 271. 

Tree 1—36 m tall. Foliage buds 6—10 mm long. 

Juvenile leaves up to 20 by 1.2 cm. Adult leaves 

linear to linear-lanceolate, 5-12 cm by 7—11 mm, 

acute, narrowing at the base to a 3—6 mm petiole; 

midrib above obtuse, | mm wide and 0.2—0.3 mm 

high, collapsing when dry to form a narrow irregular 

ridge or becoming completely flat, upper hypoderm 

17. P. atjehensis 

continuous. Pollen cones 3—4.5 cm, sessile, solitary 

or occasionally in pairs; apex of microsporophyll tri- 

angular, 0.3—0.5 mm long. Seed-bearing structure 

ona5—13 mm peduncle; foliola 5—6 mm long; recep- 

tacle 8-12 mm, formed of two unequal bracts. Seed 

with its covering 10—11 by 6—6.5 mm. 

Distr. Malesia: Borneo (Sabah: Mt Silam). Fig. 

54. 

Ecol. In dense local populations on various poor 

soils some or most of which are ultrabasic; subdomi- 

nant in somewhat open and sometimes stunted forest 

from 90 to 1200 m. 

15. Podocarpus bracteatus BLUME, En. Pl. Jav. 1 

(1827) 88; BENNETT in Bennett & R.Br. Pl. Jav. Rar. 

1 (1838) 40; ENDL. Syn. Conif. (1847) 216; BLUME, 

Rumphia 3 (1849) 214, t. 172, f. 1; Mia. Pl. Jungh. 

1 (1851) 2; Fl. Ind. Bat. 2 (1859) 1072; HENKEL & 

HocuHsTETTER, Synop. Nadelhodlz. (1865) 391; DE 

Boer, Conif. Arch. Ind. (1866) 16; Parr. in DC. 

Prod. 16, 2 (1868) 515; EICHLER in E. & P. Nat. Pfl. 

Fam. 2, 1 (1887) 104; Wars. Monsunia | (1900) 192. 

— P. neriifolius var. bracteatus (BLUME) WASSCHER, 

Blumea 4 (1941) 449; GaussEN, Gymn. Act. & Foss. 

fasc. 14, ch. 21 (1976) 189, t. 806. — P. bracteatus 

var. brevipes BLUME, Rumphia 3 (1849) 214; Mia. PI. 

Jungh. 1 (1851) 2; HENKEL & HOCHSTETTER, Synop. 

Nadelhdélz. (1865) 392; Part. in DC. Prod. 16, 2 

(1868) 515. — P. neriifolius var. brevipes (BLUME) 

Pircer, Pfl. R. IV, 5, Heft 18 (1903) 81; GaAUSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 187. — P. 

neriifolius (non D.Don) STEEN. Mt. Fl. Java (1972) 

fowl Seatiew le 

Tree 10—40 m tall, 15—100 cm diam. Foliage buds 

5-12 mm long. Juvenile leaves up to 23 by 2 cm. 

Adult leaves distinctly lanceolate, 6—14 cm by 9-14 

mm, narrowly acute, narrowing at the base to a 2—4 

mm petiole, sometimes with 5 vascular resin canals, 

midrib above a sharp ridge 0.4 mm wide and 0.3 mm 

high, sometimes collapsing when dried into a trough. 

Pollen cones 3.5—6 cm by 3—4 mm, sessile but elon- 

gating when mature through the scaly base as well as 

the zone of microsporophylls and the scales then fol- 

lowing, the elongated scaly base up to 8 mm long, 

solitary or occasionally in pairs; apex of microsporo- 

phyll c. 1 mm long. Seed-bearing structure on a 

10-20 mm peduncle; foliola 4-5 mm long; re- 

ceptacle 10-14 mm long, often with two fertile 
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bracts and additional bracts between them. Seed with 

its covering including a small crest, 11—14 by 7 mm. 

Distr. Malesia: N. & Central Sumatra (rare), 

throughout Java and the Lesser Sunda Islands (Flo- 

res: Mt Ranaka). Fig. 54. 
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Fig. 54. Range of Podocarpus confertus DE LAUB. 

(C), P. bracteatus BLUME (B), and P. pseudobractea- 

tus DE LAUB. (P). 

Ecol. Scattered in the canopy of moist mountain 

rain-forest from 1000 to 2600 m or occasionally as 

low as 400 m. 

Uses. An excellent timber tree. 

Vern. Sumatra: kayu unung unung, Toba Batak; 

Java: bima, J (Pekalongan), ki marak, ki pantjar, ki 

putri, S. 

Note. The most common Podocarpus of the 

mountain forests of Java. Podocarpus neriifolius 

also occurs there, but rarely above 1600 m, while P. 

bracteatus is common to over 2000 m. Sterile speci- 

mens of the two are sometimes similar, but P. 

bracteatus has a narrower midrib, longer budscales, 

and a more distinctly lanceolate shape. 

16. Podocarpus pseudobracteatus DE LAus. Blumea 

26 (1980) 142. — P. archboldii var. crassiramosus 

N.E.Gray, J. Arn. Arb. 39 (1958) 453. 

Tree 1—15 m tall, 5—20 cm diam. Foliage buds 

5—14 mm long. Juvenile leaves linear-lanceolate, up 

to 22 by 1.7 cm. Adult leaves linear-lanceolate to lan- 

ceolate or exceptionally elliptic, 6—15 cm by 7—12 

mm, narrowly acute, tapering more or less abruptly 

at the base to a 2—4 mm petiole; midrib above a 

prominent narrow ridge with nearly vertical sides, 

0.4—0.5 mm wide and 0.3—0.4 mm high. Pollen 

cones 4—4.5 cm, on a short peduncle up to 2 mm 

long, solitary; apex of the microsporophyll 0.5—0.7 

mm long. Seed-bearing structure on a 2—5 mm ped- 

uncle; foliola 2.5—3 mm long, often thick and lan- 

ceolate; receptacle 7-11 mm long, formed of two 

bracts and becoming first orange, then red, then al- 

most black when ripe. Seed with its covering 10—11 

by 8—9 mm, blunt. 

Distr. Malesia: New Guinea. Fig. 54. 

Ecol. Scattered and locally common in the 

understory of mossy Castanopsis-Nothofagus forest 

and Dacrydium swamp forest, sometimes entering 

the alpine shrubbery, from 1740 to 2850 m. 

Vern. East New Guinea: kaip, Wabag, Enga 

lang., kebu, Tari Gap, puling, Togoba, Chimbu. 

17. Podocarpus atjehensis (WASSCHER) DE LAUB. 

Blumea 30 (1985) 271. — P. neriifolius var. atjehen- 

sis WASSCHER, Blumea 4 (1941) 450; N.E.Gray, J. 

Arn. Arb. 39 (1958) 466; GaussEN, Gymn. Act. & 

Foss. fasc. 14, ch. 21 (1976) 189. 

Tree 8—15 m tall, 20 cm diam. Foliage buds 6—14 

mm long. Adult leaves linear-lanceolate to lanceo- 

late, 7-11 cm by 6—8 mm, narrowly acute, narrow- 

ing somewhat gradually at the base to a 3-4 mm 

petiole, cuticle thick, sometimes with lateral vascular 

resin canals distinctly larger than the median canal, 

midrib above a prominent ridge with nearly vertical 

sides, 0.2—0.3 mm wide, 0.2 mm high. Pollen cones 

3.5 cm, sessile, solitary; apex of the microsporophyll 

a small triangular spur c. 0.2 mm long. Seed-bearing 

structure on a 8—16 mm peduncle; foliola 2—4 mm 

long; receptacle 10—11 mm long, formed of two un- 

equal bracts, becoming red when mature. Seed with 

its covering, including a blunt apex, 9-11 by 7-8 

mm. 

Distr. Malesia: N. Sumatra (Gajo Lands: Kemiri 

& Bandahara Mts) and West New Guinea (Wissel 

Qakes) Fig? 53° 

Ecol. In local forest populations, probably on 

poor soils, in N. Sumatra at 2500—3300 m, near Wis- 

sel Lakes at 1800 m. 

5. Section Gracilis 

DE Laus. Blumea 30 (1985) 272. 

Primary foliage bud small, up to 2mm diam., but smaller in some species; primary scales erect 

or slightly spreading, triangular to lanceolate, up to 3 mm long and | mm wide at the base, only 

0.6 mm wide in P. glaucus; secondary scales also acute, the secondary bud when it first appears 

a cluster of free bud tips. Leaves linear to ovate, acute to rounded at the apex, particularly delicate 

with remarkably blunt apices when growing in the shade, generally distinctly rigid when growing 

in exposed situations; midrib above distinct but gracile with sloping sides and about the size of 
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an ordinary pencil line (up to 0.3 mm wide), broader and blunt to nearly flat below, three vascular 

resin canals. Buds for pollen cones sessile and quite small, the primary scales no more than 1.5 

mm long with free tips; secondary scales about twice as long as broad, the secondary pollen cone 

bud when it first appears a spherical ball cupped by the primary scales. Pollen cones slender, most- 

ly 2—3.5 cm long and c. 3 mm diam. before shedding pollen but 2—2.5 mm diam. after shedding, 

solitary, often elongating in the scaly base as well as in the zone of microsporophylls when mature. 

Apex of the microsporophyll a small triangular spur 0.3—0.5 mm long over a base c. 1 mm wide. 

Seed-bearing structure on a peduncle (3—)5—10(—16) mm long. Foliola 1.5 mm long. Receptacle 

formed of two bracts, the fertile bracts 7—8(—10) mm long, sterile bracts shorter, becoming red 

in some species and purple in others when mature. Seed with its covering globular, 7-8 mm long 

without a small crest and 8—9 mm long in species with a crest, mostly 5.5—6 mm diam. (less in 

P. affinis from Fiji). 

Distr. From southern China through Malesia to Fiji, but not in Malaya, Sumatra, and Java, 5 spp. Two 

species widespread and the other three quite rare and outside the range of the other two. Four of the five spe- 

cies occur in the Philippines. 

Ecol. Mossy mountain forests either on isolated peaks or at high elevation. 

Note. A group of closely related species, some of which could conceivably be considered varieties in- 

asmuch as certain variations of a like nature are also known within P. pilgeri. For example, P. /ophatus has 

crowded leaves and a crest on the fruit, characters shared with P. glaucus but otherwise it corresponds with 

P. pilgeri. On the other hand, P. wangii, here included in P. pilgeri, has very small foliage buds and a purple 

ripe receptacle, characters also shared with P. glaucus. 

KEY, TO) THE, SPECTIES 

1. Leaves over 2 cm long; foliage bud at least 1.5 mm long. 

2. Leaves less than 8 mm wide, not always blunt (sun growth leaves acute). 

3. Leaves dispersed. Fruit not crested ........... 

3. Leaves crowded (overlapping). Fruit crested ... 

18. P. pilgeri 

19. P. lophatus 

2. Leaves more than 8 mm wide, always blunt (dispersed; fruit not crested)........... 20. P. rotundus 

1. Leaves less than 2 cm long (less than 6 mm wide, always blunt, crowded); foliage bud less than 1.5 mm 

longa (inuiticnested) Meese peri Char eceh-asieuens cna: © 

18. Podocarpus pilgeri Foxw. Philip. J. Sc. 2 (1907) 

Bot. 259; ibid. 6 (1911) Bot. 160; PILGER, Bot. Jahrb. 

54 (1916) 38; in E. & P. Nat. Pfl. Fam. ed. 2, 13 

(1926) 248; N.E.Gray, J. Arn. Arb. 39 (1958) 459; 

GAuSSsEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

185, t. 810; p—E Laus. Kalikasan 7 (1978) 135. — P. 

celebica (non HEMSL.) WaARB. Monsunia | (1900) 

192; Pitcer, Pfl. R. 1V, 5, Heft 18 (1903) 78. — P. 

costalis (non PREsL) Foxw. Philip. J. Sc. 6 (1911) 

Bot. 161. — P. schlechteri PitcerR, Bot. Jahrb. 54 

(1916) 209; in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 

248: Laur. Bot. Jahrb. 63 (1930) 474; Pircer, Bot. 

Jahrb. 68 (1936) 246; GaussEN, Gymn. Act. & Foss. 

fasc. 14, ch. 21 (1976) 187. — P. wangii CHANG, Sun- 

yatsenia 6 (1941) 26. 

Tree i—25 m tall, 8—60 cm diam.; bole to 12 m, 

rarely fluted. Foliage buds 2.5—3 mm long (or some- 

times shorter). Juvenile leaves linear, up to 7 cm by 

9 mm, broadly acute and apiculate. Adult shade 

leaves ovate, widest part closer to the apex, 2—4 cm 

by 5—8 mm, abruptly rounded at the apex, nar- 

rowing more gradually at the base to a short 2-3 mm 

SE Oe ere ye oe oe 21. P. glaucus 

petiole; exposed leaves elliptic, 2.5—4 cm by 4—6 

mm, acute, revolute, with intermediate forms to- 

wards shade leaves common; midrib above on all 

leaves 0.2 mm wide and high. Pollen cones often 

elongating in the basal scaly part to 3 mm. Female re- 

ceptacle becoming red when mature (dark violet has 

also been reported). Seed with its covering without a 

crest. 

Distr. S. China; in Malesia: Philippines (Negros 

Occidental, Mindanao), Central Celebes, and com- 

mon in New Guinea. Fig. 55. 

Ecol. Scattered and locally common in moist and 

often mossy forest, (700—)1200—1300 m, as a me- 

dium-sized tree, but dwarfed on ridges and at high 

elevation. Mostly in the understory, in beech forest 

with mossy undergrowth, associated with Phyllocla- 

dus and Myrsine, in New Guinea in elfin woodland 

on Mt Hunstein and on Mt Nettoti in low Xantho- 

myrtus-Podocarpus crest forest. 

Vern. West New Guinea: bempop, Hattam lang.; 

East New Guinea: gihura, Asaro, Kefamo, /amu- 

gang, Goroka, Togoba, jamega, Hagen, Togoba, 
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Fig. 55. Range of Podocarpus pilgeri Foxw. 

kaibeltugl, Wahgi, Minj, kebu, Mt Ne, monopana, 

Mairi, Natabung, puling, Hagen, Wankl, sosumehi, 

Dunantina, su/a, Chimbu, Masul, yamga, Hagen, 

Minj, yazib, Nondugl, Minj. 

Note. The great variability of the leaves can be 

confusing and the position on the tree of leaf collec- 

tions should be noted. 

19. Podocarpus lophatus DE LaAus. Kalikasan 7 

(1978) 137. — P. brevifolius (non STAPF) Foxw. 

Philip. J. Sc. 6 (1911) Bot. 160, t. 29, f. 2; GAUSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) t. 801 p.p. 

Small tree. Foliage buds 3 mm long. Adult leaves 

densely crowded, thick, elliptic, 3 cm by 5 mm, 

slightly revolute, acute, narrowed at the base to a 

short 2 mm petiole; midrib above a distinct ridge c. 

0.2 mm wide. Pollen cones unknown. Seed with its 

covering with a distinct crest. 

Distr. Malesia: Philippines (Luzon: Mt Tapu- 

lao), one locality only. Fig. 56. 

Ecol. Mossy forest at 1800 m. 

20. Podocarpus rotundus pe Laus. Kalikasan 7 

(1978) 136. 

Tree 5—15 m tall. Foliage buds 2—3 mm long. 

Juvenile leaves linear, up to 10 cm long. Adult leaves 

oval to slightly linear, 2—5 cm by 8—11 mm, very 

rounded at the apex even when growing in exposed 

situations, sometimes apiculate, narrowed at the 

base to a2 mm petiole; midrib above a small ridge 0.2 

mm wide and high. Pollen cone elongating through 

the base to produce a scaly section 3—10 mm long. 

Female receptacle becoming red when mature. Seed 

with its covering without a crest. 

Distr. Malesia: E. Borneo (Mt Beratus near Ba- 

likpapan) and Philippines (Luzon: Mt Banajao in 

Laguna Prov. and Lucban in Tayabas Prov.), 3 col- 

lections. Fig. 56. 

Ecol. Dwarf mossy forest, on Mt Beratus at c. 

1000 m, in Luzon up to 2200 m. 

411 

Fig. 56. Range of Podocarpus lophatus DE LAvB. (L) 

and P. rotundus DE LAvB. (R). 

21. Podocarpus glaucus Foxw. Philip. J. Sc. 2 (1907) 

Bot. 258; ibid. 6 (1911) Bot. 159, t. 29, f. 1; PILGER 

in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 248; Was- 

SCHER, Blumea 4 (1941) 468; N.E.Gray, J. Arn. 

Arb. 39 (1958) 440; GaussEN, Gymn. Act. & Foss. 

fasc. 14, ch. 21 (1976) 163, t. 825; DE Laus. Kalika- 

san 7 (1978) 138. 

Decumbent shrub to small or medium-sized tree, 

2-15 m tall, up to 20—25 cm diam. Foliage buds 

1—1.5 mm long and 1.5 mm in diam.; primary bud- 

scales 0.6 mm wide. Juvenile leaves oval, 2—3.5 cm 

by 5-7 mm. Adult leaves ovate, the widest part 

somewhat beyond the centre, 1—2 cm by 3—6 mm, 

round and very blunt at the apex, narrowing at the 

base to a 2-3 mm petiole, revolute, crowded, flush- 

ing red, at least sometimes glaucous; midrib above a 

distinct ridge 0.2 mm wide. Pollen cones 1—2 cm 

long, often elongating in the basal scaly part to 1—2 

mm. Female receptacle becoming purple when ma- 

ture. Seed with its covering with a distinct crest. 

Distr. Solomon Islands; in Malesia: New Guinea 

Fig. 57. Range of Podocarpus glaucus Foxw. 
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clay and from a limestone ridge associated with 

Gymnostoma and Rhododendron, near Kiunga and 

Wissel Lakes (New Guinea) on peaty soil. 

Vern. West New Guinea: nipa, Kebar, bébiai, 

Kapauko lang. 

Note. Sterile young plants resemble P. pilgeri, 

but with crowded leaves. 

(also on Arfak Mts, and incl. Manus in Admiralty 

Is.), Moluccas (W. Ceram), and Philippines (Min- 

doro). Fig. 57. 

Ecol. A medium-sized tree in the forest or more 

often dwarfed or even decumbent on mountain crests 

in stunted mossy forests, often locally common, 

(500—)1000—2800 m. Recorded from stony, sandy 

6. Section Macrostachyus 

DE Laus. Blumea 30 (1985) 273. 

Primary foliage bud mostly at least 4 mm diam. on vigorous shoots, but 3—3.5 mm diam. on 

weaker shoots, and generally somewhat smaller in some species, about as long as or somewhat 

longer than the diameter, none more than 5 mm long; primary scales triangular and erect or lan- 

ceolate and often with outwardly curling tips and thus longer than the bud itself; secondary scales 

acute or apiculate, the secondary bud when it first appears a nest of scale tips which elongates 

into a loose pyramid. Mature leaves only c. 5—8 mm wide and mostly less than 6 cm long, acute 

to rounded at the apex, narrowed gradually at the base, mostly revolute, tough, midrib above nar- 

row but distinct, 0.2—0.4 mm wide and 0.1—0.2 mm high, broader and blunt below, sometimes 

drying to a channel, three vascular resin canals. Buds for pollen cones sessile (or in P. crassigem- 

mis on a short peduncle), the secondary pollen cone bud when it first appears more exposed and 

still a globular ball. Pollen cones 2.5—5.5 cm long and up to 7 mm diam. before shedding pollen, 

but 4—5 mm diam. after shedding and even smaller in one variety which does not have the usual 

lanceolate 2—3(—4) mm apex of the microsporophyll, solitary or occasionally in pairs. Seed- 

bearing structure of various sizes, usually with a short peduncle 2—6 mm long and foliola c. 2 mm 

long; where known the fully ripe receptac/es are dark purplish black passing through red in ripen- 

ing. 

Distr. In isolated populations from southern Cambodia and islands south of Taiwan to New Guinea, 5 

spp., of which 4 in Malesia (two widespread examples in New Guinea). 

Ecol. Locally common at high elevations or on mossy ridges. One species, P. costalis, largely confined 

to a group of small islands at low elevation. 

Note. A similar habitat and general distribution to sect. Gracilis but members of sect. Macrostachyus have 

robust leaves where those of sect. Gracilis are delicate. One sterile specimen from Sumatra (ICHLAS 166, Mt 

Singgalang, 2800 m) placed with P. bracteatus (sect. Longifoliatus), resembles P. brevifolius of the present 

section also, but more information is needed. 

KEY LO) DHEVS PE CIES 

1. Foliage bud at least 3 mm in diameter. Leaves elliptic. 

2. Seed with its covering not crested, more than 9 mm diameter. 

3. Leaf at least 7 times as long as wide. Pollen cone pedunculate ............... 22. P. crassigemmis 

Sy eaimlessithant4: timestasslone-asiwide- Pollemiconessessile: ss45e. 5 soos denne oe ee 23. P. brassii 

2. Seed with its covering crested, less than 8 mm diameter. (Leaf less than 7 mm wide) 24. P. brevifolius 

1. Foliage bud less than 3 mm in diameter. Leaves more or less linear blunt. (Fruit crested, less than 7 mm 

GHENT Pao Bab eh ats sty S 6 SOARS AiG Ok cis cI ARE Oe ee a EE RP ALCRC RCRA co, 25. P. costalis 

22. Podocarpus crassigemmis DE LAuB. Blumea 26 

(1980) 141. — P. archboldii (non N.E.GRaAy) 

GAUSSEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

177, t. 828; VAN RoyeEN, Alpine Fl. New Guinea 2 

(1979) 30, t. 41. 

Tree (3—)8—38 m tall, 10O—75 cm diam., bole occa- 

sionally fluted. Sometimes pagoda habit. Foliage 

buds 3—5 mm long, the primary scales up to 8 mm 

long, on juvenile plants to over 10 mm, strongly curl- 

ing outward. Juvenile leaves linear-lanceolate, nar- 
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rowly acute, up to 20 by 1.4 cm. Adult leaves elliptic, 

3-11 cm by 4.5—12 mm, acute to narrowly acute, 

narrowing at the base to a 2—5 mm petiole, revolute, 

midrib above a sharp ridge 0.2—0.4 mm wide and 0.2 

mm high. Buds for pollen cones on a 1—7 mm pedun- 

cle, primary scales up to 4.5 mm long. Pollen cones 

occasionally in pairs. Seed-bearing structure on a 

5—14 mm peduncle; receptacle 10—15 mm long. Seed 

with its covering 11—14 by 9-10 mm. 

Distr. Malesia: New Guinea (except Vogelkop 

Peninsula). Fig. 58. 

Fig. 58. Range of Podocarpus crassigemmis DE 

LAUB. 

Ecol. Common or subdominant in the canopy of 

high mountain mossy forest, or emergent, often in 

Nothofagus and Phyllocladus forest, rarely in sec- 

ondary forest and occasionally in grassland, 

(1800—)2100—3400 m. 

Vern. East New Guinea: a-pul, kaboga, morum- 

ba, Mt Giluwe, Mendi lang., baula, Kundiawa, 

Chimbu, /amuka, Tomba, jamekang, Hagen, Tom- 

ba, juba, kamga, puling, Hagen, Togoba, kabor, 

Anga Valley, Mendi lang., kabiltugl, kaibelparu, 

kaibig, Wahgi, Minj, kaip, Kepilam, Enga lang., no- 

nofan, Mairi, Watabung, ronohanini, Asaro, 

Kefamo, (t/)sula, Chimbu, Masul. 

Note. Leaves from lower parts of trees substan- . 

tially larger than those from higher or more exposed 

parts of the same tree can at the same time bear fertile 

material. 

In the Goroka Subdistrict STEVENS found two trees 

(LAE 51011) of which the leaves were infected with 

Corynelia uberata Fries, widely distributed in the 

Old World. 

23. Podocarpus brassii PILGER, Bot. Jahrb. 68 (1937) 

246; WaASSCHER, Blumea 4 (1941) 469; N.E.Gray, J. 

Arn. Arb. 39 (1958) 440; GaussEN, Gymn. Act. & 

Foss. fasc. 14, ch. 21 (1976) 163, t. 824; VAN ROYEN, 

Alpine Fl. New Guinea 2 (1979) 24, t. 37, 38. 
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KEY DO THE VARIETIES 

1. Apex of microsporophyll lanceolate, at least 2mm 

lonorelineetrr avai tecrereeirctcn ae a. var. brassii 

1. Apex of microsporophyll triangular, less than 1 

mm long. Small tree to prostrate shrub 

b. var. humilis 

a. var. brassii 

Tree 3—30 m tall, up to 75 cm diam. Foliage buds 

4—5 mm long, primary scales erect and up to 5 mm 

(or more) long. Juvenile leaves linear, 2.5—4 cm by 

5—7.5 mm, acute or even apiculate, narrowing ab- 

ruptly at the base. Adult leaves oval, 1—2.5 cm by 

4—7 mm, broadly acute, narrowing more or less ab- 

ruptly at the base to a 1—2 mm petiole, revolute, 

glaucous on the underside; midrib above a 

sometimes indistinct ridge 0.2 mm wide and 0.1 mm 

high. Pollen cone 6—7 mm diam.; apex of the micro- 

sporophyll lanceolate or slightly rounded at the tip, 

3—4 mm long. Seed-bearing structure on a 1—9 mm 

peduncle; receptacle 6—9 mm with the apex of the 

otherwise adnate bracts spreading. Seed with its cov- 

ering 10-13 by 9 mm. 

Distr. Malesia: New Guinea (except Vogelkop 

Peninsula). Fig. 59. 

; Ve 
owe 

Si 

Visa 
S 

Ue 

A ‘ | 
| 
| 

a] 

Rte) 
SS Ib 
acy 

| 
He eto 
i 

Fig. 59. Range of Podocarpus brassii PILGER (east of 

line), P. brevifolius (STAPF) Foxw. (B), and P. 

costalis PRESL (C). 

Ecol. Common and sometimes dominant near 

the tree line, often an emergent in alpine scrub, often 

flat-topped, also a gnarled treelet in fire-induced 

grasslands or in coppices on edge of grassland, on 

limestone fields, rarely in mossy forest, commonest 

between 3000 and at least 3750 m, but also occasion- 

ally lower: Mt Ambua 2600 m, Ibiware 2700 m, 

Wissel Lakes 2000 m. 

Vern. East New Guinea: bace/a, Kundiawa, 
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Chimbu, baugwa, Waimambano, Chimbu, chuga, 

Chimbu dial., kaibigl-tuga, ra, Kubor, Minj, kaipil, 

Wahgi, Minj, maja, Mairi, Mondo, tsulo, Masul, 

Chimbu. 

b. var. humilis DE Laus. Blumea 30 (1985) 274. 

Decumbent shrub to small tree up to 5 m high. 

Pollen cones 3.5—4.5 mm diam.; apex of the micro- 

sporophyll triangular, 1 mm long. 

Distr. Malesia: New Guinea (except Vogelkop 

Peninsula). Fig. 59. 

Ecol. High elevation scrub, 2600—3600 m, pros- 

trate in open areas, sometimes with pools, on Mt 

Capella forming dense mats 3 m square, 15—30 cm 

high. 

Note. Definitely not a stunted alpine form, being 

found at lower elevations than the other (larger) va- 

riety which actually occurs as a tree in the alpine 

scrub at or near the tree line. Only the pollen cone 

and the prostrate habit that often develops distin- 

guish the two varieties so that herbarium specimens 

cannot always be assigned with confidence to their 

proper variety. 

24. Podocarpus brevifolius (StaPF) Foxw. Philip J. 

Sc. 6 (1911) Bot. 160, t. 29, f. 2; PiLGER, Bot. Jahrb. 

54 (1916) 40; WasscHER, Blumea 4 (1941) 466; 

N.E.Gray, J. Arn. Arb. 39 (1958) 441; GAUSSEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 165, t. 

801, p.p. — P. neriifolius var. brevifolius STAPF, 

Trans. Linn. Soc. Bot. II, 4 (1894) 249. 

Small, often gnarled, sometimes conical tree 

2—7.5 m tall. Foliage bud 3.4—4 mm long, primary 

scales erect, spreading at their tips, occasionally 

somewhat longer than the bud itself. Juvenile leaves 

5—8 cm by 6—9 mm, narrowly acute. Adult leaves 

elliptical, 2—5 cm by 4—6.5 mm, acute, narrowed at 

the base to a broad 1—2 mm petiole, slightly revolute; 

midrib above a narrow ridge 0.2 mm wide and 0.1 

mm high. Seed-bearing structure on a 2—4 mm 

peduncle; foliola c. 3 mm long; receptacle 6-8 mm 

long. Seed with its covering 10—12 (including a small 

crest) by 6.5 mm. 

Distr. Malesia: N. Borneo (Sabah: Mt Kinaba- 

lu). Fig. 59. 

Ecol. Scattered and locally common in or under 

dwarf forest, (2100—)2650—3750 m, on granite 

rocks. 

Note. Reports of occurrences in various other 

places have all proven to be distinctly different spe- 

cies. 

25. Podocarpus costalis PREsL, Epim. Bot. (1849) 

236; PitGer, Pfl. R. IV, 5, Heft 18 (1903) 78; Foxw. 

Philip J. Sc. 6 (1911) Bot. 161, p.p.; N.E.Gray, J. 

Arn. Arb. 39 (1958) 456; GAUSSEN, Gymn. Act. & 

Foss. fasc. 14, ch. 21 (1976) 183, t. 831. — P. 

polystachyus (non R.Br.) Li & KENG, Taiwania 5 

(1954) 34, t. 5; L1, Woody Fl. Taiwan (1963) 41, f. 5; 

GAUSSEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

lin KsillPAy apap 

Small tree c. 1—5 m high, possibly higher. Foliage 

buds 2—4 mm long, primary scales erect. Juvenile 

leaves up to at least 9 by 1.3 cm, acute or more or less 

rounded at the apex. Adult leaves linear, 4—7 cm (or 

as little as 2.5 cm on short side branches) by 5—10 

mm, broadly acute or more usually rounded at the 

apex, sometimes with a small blunt apiculus, narrow- 

ing more or less abruptly at the base to a 2-3 mm 

petiole, slightly revolute; midrib above a distinct 

ridge 0.3 mm wide and 0.2 mm high. Seed-bearing 

structure on a 4—6 mm peduncle; foliola c. 1.5 mm 

long and early caducous; receptacle 12—15 mm long, 

reported to be red when mature. Seed with its cover- 

ing 9—10 (including a small crest) by 6-7 mm. 

Distr. S. Taiwan (Orchid I.); in Malesia: Philip- 

pines (N. Luzon, on Bucas and other isles between 

Luzon and Taiwan and possibly on the northcoast of 

Luzon). Fig. 59. 

Ecol. Coastal bluffs near sea-level to at least 300 

m. 

Note. Popular in cultivation in the Philippines 

and often confused with P. polystachyus because of 

a similar habitat and similar sized leaves. The leaves 

of P. costalis are slightly revolute while those of P. 

polystachyus are not. 

7. Section Rumphius 

DE LAuB. Blumea 30 (1985) 274. 

Primary foliage bud globular, up to 4 mm long; primary scales as long as the bud, triangular, 

crowded together more or less into a pyramid usually with the very tip of some or all of the scales 

bent away from the apex of the pyramid; secondary scales acute to slightly acuminate, the second- 

ary bud when it first appears in most cases a spherical ball as in sect. Globulus but in P. lauben- 

felsii the scale tips may already be free. Leaves linear, sometimes larger than average for the genus, 

acute or on juvenile specimens sometimes slightly acuminate, narrowing more or less abruptly at 
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the base to a 4—16 mm petiole, stiff, mostly with a continuous upper hypoderm, midrib blunt 

above, at least 0.7 mm wide, broader and sometimes almost flat below, usually three vascular 

resin canals. Buds for pollen cones 1.5—2 mm long, either sessile or on a short peduncle, the pri- 

mary scales 1—1.5 mm wide at the base; secondary scales rounded, the secondary pollen cone buds 

when they first appear a round ball of overlapping imbricate scales. Pollen cones 2 to at least 4 

cm long, usually in groups of more than three. Apex of the microsporophyll a small triangular 

spur 0.2 mm long over a wider base. Seed-bearing structure on a (2.5—)6—16 mm peduncle; foliola 

1—1.5 mm long; receptacle mostly formed of two bracts, the longer fertile one 9-15 mm long or 

both fertile and equal, in P. rumphii a third lateral smaller bract often found; where known the 

ripe receptacle becomes red. Seed with its covering globular, at least 8 mm long, larger in P. 

rumphii. 

Distr. One very widespread species from the fringes of Asia through New Guinea and two localized spe- 

cies, one in northern Borneo and the other in northern Queensland. In Malesia 2 spp. 

Ecol. Scattered, often widely separated stands involving large, primary rain-forest canopy trees at general- 

ly low elevation. 

Note. A transitional section which shares multiple clustered pollen cones with sect. Polystachyus, but 

lacks the purple fruit of that section and shares the spherical developing pollen cone buds with sect. Globulus 

along with generally broad and blunt upperside of the midribs. The ecology and large linear leaves are some- 

what distinct. 

KEY TO THE SPECIES 

1. Pollen cones sessile; foliage budscales often completely adpressed; receptacle often with a third lateral 

SETH STCLUCEDEACK sete e <2. 4= se cyan pete ais Ae eee atari ay eyo oc ee 26. P. rumphii 

1. Pollen cone clusters usually on a small peduncle; foliage budscales always spreading at the tips; receptacle 

never with a third lateral sterile bract............ 

26. Podocarpus rumphii BLUME, Rumphia 3 (1849) 

214; Mig. Fl. Ind. Bat. 2 (1859) 1073; HENKEL & 

HocuHSsTETTER, Synop. Nadelhdlz. (1865) 393; DE 

Boer, Conif. Arch. Ind. (1866) 15; Pari. in DC. 

Prod. 16, 2 (1868) 515; BEcc. Malesia 1 (1877) 179; 

EICHLER in E. & P. Nat. Pfl. Fam. 2, 1 (1887) 104; 

Wars. Monsunia | (1900) 192; Pircer, Pfl. R. IV, 5, 

Heft 18 (1903) 81; Foxw. Philip. J. Sc. 2 (1907) Bot. 

258; Merr. Interpr. Rumph. (1917) 75; Foxw. 

Philip. J. Sc. 6 (1911) Bot. 164; WaAsscHER, Blumea 

4 (1941) 432; N.E.Gray, J. Arn. Arb. 39 (1958) 455; 

GAUSSEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

179, t. 815; DE Laus. Blumea 24 (1978) 496; Kalika- 

san 7 (1978) 141. — Nageia rumphii (BLUME) F.v.M. 

Descr. Not. 1 (1877) 93. — P. koordersii PILGER ex 

K. & V. Bijdr. Booms. 10 (1904) 268; Koorp. Exk. 

Fl. Java 1 (1911) 66; K. & V. Atlas Baumart. Java 3 

(1915) t. 587; WasscHER, Blumea 4 (1941) 431; 

N.E.Gray, J. Arn. Arb. 39 (1958) 433; BACKER & 

Baku. f. Fl. Java 1 (1963) 90; GAUSsEN, Gymn. Act. 

& Foss. fasc. 14, ch. 21 (1976) 159, t. 804. — P. phi- 

lippinensis Foxw. Philip. J. Sc. 6 (1911) Bot. 163, t. 

30; N.E.Gray, J. Arn. Arb. 39 (1958) 434; GaussEN, 

Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 159. 

Tree 12—45 m tall, up to 35—75 cm diam. Foliage 

buds 2.5—4 mm long, the tips of the primary scales 

meeting at the apex with one or two often bent out- 

Pe ee Ae A TS LA 27. P. laubenfelsii 

ward at the tip. Juvenile leaves 19—26 by 1.9—2.6 cm, 

acute or slightly acuminate. Adult leaves on smaller 

trees and lower branches of taller trees linear, 12—22 

by 1.1—1.9 cm, acute or slightly acuminate, narrow- 

ing distinctly at the base to a 4—16 mm petiole, stiff; 

leaves from the exposed parts of taller trees 9-14 cm 

by 9—14 mm, acute, with a 4—10 mm petiole; upper 

side of midrib of all leaves a blunt ridge 0.7—1.2 mm 

wide and 0.3 mm high, often collapsing when dried 

to a flat surface or a small irregular ridge. Buds for 

pollen cones sessile. Pollen cones in groups of up to 

at least five, 3.5—4.5 cm long; microsporophylls 

somewhat elongated and tightly crowded. Receptacle 

frequently with a third lateral bract smaller than the 

other two. Seed with its covering glaucous, 12—15 by 

10—12 mm. 

Distr. Hainan; in Malesia: Malaya (Genting 

Highl.), S. Central Java (Nusa Kambangan), Ba- 

wean I. (Java Sea), Borneo (Sabah, incl. Selangan 

Is.), Philippines (Luzon: Agusan del Norte), Cele- 

bes, Lesser Sunda Islands (Flores, Timor) Moluccas 

(Obi, Weda, Aru Is.), New Guinea (incl. Misool & 

Numfoor Is.). Fig. 60. 

Ecol. Locally common in primary rain-forest but 

rather in widely separate localities, frequently on is- 

lands, in Java on limestone, 5—200(—600—1550) m. 

Uses. Reported to be a good timber tree. 
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S 2.5—4 mm long, the tips of the primary scales gen- 

. F erally spreading. Juvenile leaves 11—24 by 1.7—2.4 

= : a ] cm. Adult leaves linear to linear-lanceolate, 7—19 by 

zy | Tw 1—1.8 cm, narrowly acute to acuminate, narrowing 

al eo more or less abruptly at the base to a 6-14 mm 

2) As petiole, upper side of midrib a blunt ridge 0.8—1.2 

ea ISITE ae jis mm wide and 0.2—0.3 mm high. Buds for pollen 
: [es Qe~ eee cones on a peduncle to 6 mm long or less commonly 

| Pee aie sessile. Pollen cones grouped (3) 4 (5), 2—4 cm long; 

Peers Dn: gS microsporophylis more or less elongated. Seed with 

—- A its covering at least 8 mm long but fully mature ex- 

Fig. 60. Range of Podocarpus rumphii BLUME. amples unknown. 

Distr. Malesia: Borneo (Sarawak: Lawas; 

cas: kayu china, rangundjela, Aru Is., P. Wokam; 

West New Guinea: aibemmunowame, aiwimun- 

wame, Fakfak, Biak lang., eswasa, weswaze, Arguni 

Bay, Irahutu lang., manulit, Misool I., onen, War- 

samson R., Mooi lang., osien, Sorong, Mooi lang., 

djéra, si-era, Mimika, wasabraran, Numfoor, Biak aN e 

lang. | 

Note. Generally homogeneous throughout its 

L 

range but the transition from large juvenile to small Retin =n 
2c 

Sabah: Trusmadi & Kinabalu; E. Kalimantan: 

Vern. Borneo: kayu china, Sabah, Selangan; Kutei). Fig. 61. 

Philippines: malakanayan, Luzon, Agusan; Celebes: 

sandu, Malili; Lesser Sunda Islands: mermolas, 

moak, Flores, e-tama, Timor, Bunaq lang.; Moluc- Va 0 Xo 

Po 

« 
= Ser = 

aAkS 

OB eg 

BES 0 

adult leaves mostly takes the form of long slender (Ze 

leaves towards the west and shorter broader leaves 

further east, especially in the Aru region. The Aru Fig. 61. Range of Podocarpus laubenfelsii TIONG. 

specimens apparently lack the usual continuous up- 

per hypoderm as well. 
Ecol. Scattered in primary rain-forest, in mossy 

27. Podocarpus laubenfelsii Tionc, Blumea 29 forest, a large emergent on rocky ridge on kerangas, 

(1984) 523. dominant in heath forest, also in waterlogged acid 

Tree, 14—35 m tall, 20—60 cm diam. Foliage buds soil of Agathis forest. 600-1600 m. 

8. Section Polystachyus 

DE LauB. Blumea 30 (1985) 275. 

Foliage bud on vigorous shoots mostly 2—2.5 mm diam. and on weaker shoots 1—1.5 mm 

diam., larger in P. macrocarpus, up to 4.5 mm long in species with more or less linear leaves and 

4—9 mm long in species with distinctly lanceolate leaves; primary foliage budscales erect, some- 

times slightly spreading, triangular to lanceolate, up to 1.5 mm wide at the base in vigorous buds 

and 1 mm wide in weaker buds; secondary budscales more or less rounded or slightly acuminate, 

the secondary bud when it first appears a cluster of scale tips or when with particularly short pri- 

mary scales may still be more or less in a ball. Leaves linear and almost blunt to lanceolate, some- 

times in the same species at different stages of growth; midrib prominent above, usually less than 

0.6 mm wide, broader and blunter below, usually three vascular resin canals but occasionally 

more (or less). Buds for pollen cones up to 3 mm long, either sessile or on a short peduncle; the 

secondary pollen cone buds when they first appear a round ball of overlapping scales. Pollen 

cones variable in length among the species but most commonly 2—4 cm long, normally in clusters 

of up to five; apex of the microsporophyll similarly variable in length but most commonly a small 
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spur 0.2—0.3 mm long over a wider base. Seed-bearing structure on a variable-sized peduncle, 

mostly 3—12 mm long but shorter in some species; foliola mostly 1.5—2 mm long; receptacle nor- 

mally formed of two unequal bracts with one fertile but occasionally both are fertile and equal, 

the fertile bracts mostly 7—12 mm long (longer in P. fasciculus), in most species known to become 

purple after passing through red when ripening. Seed with its covering of various sizes, globular 

and blunt. 

Distr. Central China and southern Japan through Malesia to eastern Australia, 9 spp. Most of these 

species occur in or near China. In Malesia 3 spp. 

Ecol. Scattered in (subtropical and) highland tropical forests but one species occurs on tropical sandy 

coastal bluffs or low elevation limestone outcrops. 

Note. In two species only pink ripe receptacles have been reported but in this section just as in familiar 

Rubus fruits, a crop of pink or red fruit is later seen to become purple or in other cases fruit bats strip off 

the fully ripe fruit leaving only the less ripe red, so reports of red or pink may not be conclusive. Isolated 

specimens may well have pollen cones in clusters of no more than 3 but a normal flush of pollen cone produc- 

tion will have larger clusters well represented and collectors should note this. 

WEY LO) THE SPECIES 

1. Adult leaves linear and more or less rounded at the apex, not lanceolate, upper midrib prominent. 

2. Seed and its covering less than 8 mm in diameter. Midrib above sharp.......... 28. P. polystachyus 

2. Seed and its covering more than 10 mm in diameter. Midrib above blunt ....... 29. P. macrocarpus 

1. Adult leaves lanceolate, narrowly acute at the apex, upper midrib indistinct............ 30. P. ridleyi 

28. Podocarpus polystachyus R.Br. ex ENDL. Syn. 

Conif. (1847) 215; Mra. Fl. Ind. Bat. 2 (1859) 1072; 

HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 

392; PaRL. in DC. Prod. 16, 2 (1868) 515; Wars. 

Monsunia | (1900) 192; Pitcer, Pfl. R. IV, 5, Heft 

18 (1903) 79; MerRR. Philip J. Sc. 3 (1908) Bot. 394; 

Foxw. Philip. J. Sc. 6 (1911) Bot. 161; Riptey, FI. 

Mal. Pen. 5 (1925) 282, t. 228; WAsscHER, Blumea 4 

(1941) 456, t. 5, f. 14a—c; N.E.Gray, J. Arn. Arb. 

39 (1958) 469, f. 4; KENG in Whitmore, Tree Fl. Mal. 

1 (1972) 49, f. 3, p.p.; GAUSSEN, Gymn. Act. & Foss. 

fasc. 14, ch. 21 (1976) 191, t. 812, p.p.; DE LAUB. 

Kalikasan 7 (1978) 142. — P. neriifolius D.Don in 

Lamb., Pinus 1 (1824) 21, p.p.; Hook. f. Fl. Brit. In- 

dia 5 (1888) 649, p.p. — P. thevetiifolia BLUME, 

Rumphia 3 (1849) 213; Mra. Fl. Ind. Bat. 2 (1859) 

1074; HENKEL & HocusTETTER, Synop. Nadelholz. 

(1865) 397; pE BorrR, Conif. Arch. Ind. (1866) 22, t. 

P-PART im DG. Prods 16; 2, 1(1868)) Sits BEcc: 

Malesia 1 (1877) 180; Wars. Monsunia | (1900) 192; 

Pitcer, Pfl. R. IV, 5, Heft 18 (1903) 79; WASSCHER, 

Blumea 4 (1941) 462; N.E.Gray, J. Arn. Arb. 39 

(1958) 457; BACKER & BAKH. f. Fl. Java 1 (1963) 90; 

GAUSSEN, Gymn. Act. & Foss. fasc. 14, ch. 21 (1976) 

183, t. 829. — Nageia thevetiaefolia (BLUME) F.v.M. 

Descr. Not. Pap. Pl. 1 (1877) 93. — Nageia 

polystachyus (R.BR. ex ENDL.) O. K. Rev. Gen. PI. 

2 (1891) 800. — Fig. 62. 

Tree 1—20 m tall, 3—45 cm diam., most commonly 

c. 6m. Foliage buds 1.5—3 mm long. Juvenile leaves 

generally within the upper range of adult leaf size, | Fig. 62. Podocarpus polystachyus R.BR. ex ENDL. 

linear to linear-lanceolate, acute and almost Pollen cones, x 1.4 (Photogr. A.ELSENER, 1965). 
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apiculate, sometimes mixed with more typical adult 

leaves. Adult leaves linear to oval, 3—10 cm by 6—13 

mm, more or less acute to rounded at the apex, nar- 

rowed abruptly at the base to a 1—3 mm peduncle, 

margin flat or nearly so; midrib above a sharp ridge 

0.3—0.4 mm wide and 0.2 mm high. Buds for pollen 

cones sessile. Pollen cones 2—4 cm long, clustered in 

groups of up to at least five. Seed-bearing structure 

on a 1—6 mm peduncle; foliola 1—1.5 mm long, fall- 

ing; receptacle 7-10 mm long. Seed with its covering 

7—9 by 5—7 mm. 

Distr. Southernmost Peninsular Thailand; in 

Malesia: Malay Peninsula, Riouw-Lingga & Banka 

Is., Borneo (W. Kalimantan: Pasir Pandjang & 

Karimata I.; Sarawak; Brunei; Sabah), Philippines 

(Palawan; Luzon: Tayabas & Ilocos Norte Prov.), 

Moluccas (Obi, Waigeu), West New Guinea (Vogel- 

kop Peninsula). Fig. 63. 

Fig. 63. Range of Podocarpus polystachyus R.BR. ex 

ENDL. 

Ecol. The main occurrences are at low altitudes 

and fall apart for the major part into three ecologies. 

First, the principal habitat is sandy beaches, often 

gregariously bordering the sea at hightide mark and 

sandy coastal bluffs and low outcrops, also mention- 

ed for sandy ridges in the mangrove. On coastal gran- 

ite and limestone rocks the trees are gnarled. Second, 

it is often frequent on lowland coastal kerangas and 

sandy ‘pandangs’ (degraded heath forest) and sandy 

heath forest (Menchali For. Res., Pahang). These 

two habitats are typical in the Sunda Land. Third, on 

limestone hills inland, for instance in Malaya and the 

Philippines, in Obi, Waigeu, and the Vogelkop Pen- 

insula in New Guinea at 180, 280 and 550 m, at 1000 

m in Palawan. In East Malesia these occurrences are 

scattered. 

The bole is sometimes recorded to be fluted. The 

tree is found in Obi exceptionally tall, 40 m, with a 

clear bole of 25 m and 38 cm diam., and buttresses 

of 1 by 1.5 m. A most interesting ecology. 

Vern. Malaya: jati bukit, Selangor; Lingga: kayu 

karamat; Borneo: W. Kalimantan: mayu serai, Bt. 

Besar, tentada, Matan; Sarawak: /andin, Bintulu; 

Brunei: anggeriting; Sabah: kandabang, Bajau 

I’tan, kayu china, Sibuboh For. Res., saumah, 

Manadahan; New Guinea: Vogelkop: arbudjin, 

Maibrat lang., rabudien, Lake Ajamaru. 

Note. Often cultivated (e.g. in Medan in gardens 

and parks) and remarkably similar to the also widely 

cultivated P. macrophyllus whose native range and 

ecology nevertheless is quite distinct. The leaves of P. 

macrophyllus usually have narrow but definitely 

revolute margins which narrow gradually towards 

the base while the leaves of P. polystachyus are not 

revolute and narrow abruptly at the base. GRAY 

(1958) reported that the leaves of P. polystachyus 

have upper hypodermal fibres 70 um diam., while in 

P. macrophyllus these are less than 20 um. 

29. Podocarpus macrocarpus DE LAuB. Kalikasan 7 

(1978) 140. 

Tree 10—20 m tall, up to 30 cm diam. Foliage buds 

2—4 mm long and the same in diameter; the longer 

buds with distinctly spreading upper parts of the 

primary scales; the secondary bud when it first ap- 

pears may still be a globular ball with the shorter ex- 

amples of primary budscales. Juvenile leaves linear- 

lanceolate, 8-15 by 1—1.4 cm, acute. Adult leaves 

linear to linear-lanceolate, 6-10 cm by 8—13 mm, 

acute but often slightly rounded at the apex, nar- 

rowed at the base more or less to a 2—4 mm petiole, 

thick with nearly continuous upper hypoderm and 

more or less shiny on the upper surface; midrib above 

a blunt ridge 0.5—0.6 mm wide and 0.2—0.3 mm 

high. Buds for pollen cones sessile. Pollen cones 2.5 

cm long, grouped in clusters of up to at least four. 

Seed-bearing structure on a 3—12 mm peduncle; re- 

ceptacle 10-12 mm long. Seed with its covering 

15—17 by 10-13 mm. 

Distr. Malesia: Philippines (northern Luzon). 

Fig. 64. 

Ss 
Fig. 64. Range of Podocarpus macrocarpus DE 

Laus. (M) and P. ridleyi (WASSCHER) N.E.GRay (R). 

Ecol. Scattered and sometimes common in cloud 

forests, c. 2000-2100 m. One collection reported at 

700 m is doubtful. 
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30. Podocarpus ridleyi (WAsSCHER) N.E.Gray, J. 

Arn. Arb. 39 (1958) 435; GausseN, Gymn. Act. & 

Foss. fasc. 14, ch. 21 (1976) 159, t. 814. — P. nerii- 

folius var. ridleyi WASSCHER, Blumea 4 (1941) 453; 

KENG in Whitmore, Tree Fl. Mal. 1 (1972) 49, f. 3, 

p.-p. 

Tree 4—24 m tall, 20—30 cm diam. Foliage buds 

4-8 mm long. Juvenile leaves linear-lanceolate, 

11—20 by 1.1—1.6 cm, narrowly acute. Adult leaves 

linear-lanceolate to lanceolate, 5-12 cm by 7—14 

mm, acute, narrowed at the base more or less to a 

2—3 mm petiole, slightly revolute, with a continuous 

upper hypoderm, sometimes with five vascular resin 

canals; midrib above a low ridge 0.2—0.5 mm wide 

and 0.1—0.2 mm high. Buds for pollen cones sessile 

or on a 1 mm peduncle. Pollen cones 1.5—2 cm by 2 

mm, clustered to at least four; apex of the micro- 

sporophyll a tiny triangular spur 0.1 mm long. Seed- 

bearing structure on a 3—12 mm peduncle; receptacle 

8—9 mm long, known to turn pink. Seed with its 

covering 7 by at least 4 mm. 

Distr. Malesia: Malay Peninsula. Fig. 64. 

Ecol. Localized and more or less dominant on 

several isolated peaks with poor soils in a somewhat 

stunted rain-forest, 480—1300 m. On ridge in Panti 

For. Res. over standstone, on Mt Ophir on granite. 

ARAUCARIACEAE 

Monoecious, medium-sized to very large trees (rarely shrubby in very exposed 

situations). Either four independent cotyledons or two fused pairs (which may 

be retained in the seed after germination). The growing point of foliage shoots 

quite distinct between the two genera, being just a few highly reduced leaves in 

Araucaria and a highly organized bud formed of overlapping scales in Agathis. 

The leaves vary from scales or needles to broad leathery forms with many paral- 

lel veins sometimes on the same plant at different stages of growth. Pollen pro- 

duced in cylindrical cones from one to as much as twenty cm long with numer- 

ous pedunculate spirally placed microsporophylls each with several to many 

pendent elongated pollen sacs attached to the lower side of an enlarged shield- 

like apex which also projects apically more or less overlapping the adjacent 

microsporophylls. Pollen cones solitary, terminal or lateral, on branches separ- 

ate from those bearing seed cones, subtended by a cluster of more or less modi- 

fied leaves in the form of scales, deciduous when mature. Pollen globular, with- 

out ‘wings’. Seeds produced in large, well-formed cones which disintegrate 

when mature, dispensing the seeds in most cases with the help of wing-like struc- 

tures; the seed cone terminal on a robust shoot or peduncle with more or less 

modified leaves that change in a brief transition zone at the base of the cone into 

cone bracts, formed of numerous spirally-placed bract complexes, usually ma- 

turing in the second year. Individual seed cone bract leathery or woody and fus- 

ed with the fertile scale which bears one large inverted seed on its upper surface. 

Distribution. The 40 species in two genera are well represented in Malesia (13 spp.) and ex- 

tend eastward and southward into Fiji, New Caledonia (18 spp.), Australia, and New Zealand, 

with 2 spp. also in the cooler parts of South America, giving the family a distinct Antarctic rela- 

tionship. Only one species of Araucaria (in South America) occurs completely outside of the 

tropics, while the majority of the species in the family belong in the lowland tropics and others 

grow in the tropical highlands. 

Fossils. Early coniferous fossils are often characterized as ‘Araucarioid’ because of the mor- 

phological resemblance of fossil foliage shoots to certain well-known juvenile forms of Araucaria, 
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but there is no reason to conclude that these actually belong in Araucariaceae. Acceptable fossils 

of Araucariaceae, however, from Jurassic and Cretaceous age are well represented in the general 

areas of their modern occurrences, often at higher latitudes to be sure, and also in India and South 

Africa. More surprising is the apparent occurrence of fossils belonging to the family during the 

same time span but far away in North America and Europe (FLORIN, 1963; GAUSSEN, 1970). A 

close relationship of English Jurassic fossils specifically to Araucaria bidwillii is indicated by 

StocKEy (1981). Wherever the family may have originated, it became well established in the 

southern hemisphere in Mesozoic times and has since disappeared from whatever northern oc- 

currences it may have had. The genus A gathis is first recorded in the Oligocene of Australia and 

New Zealand and today extends into the Asian tropics, while no convincing fossils have ever been 

found in any other part of the world for this genus. 

Tertiary records of the two modern genera of Araucariaceae are all well south of the equator 

across all of the southernmost land areas including the Palmer Peninsula of Antarctica. Specula- 

tion about tropical origins or early penetration of the tropics is not supported by any evidence 

and it is at least as likely that the occupation of the Malesian region took place during Plio- 

Pleistocene times alongside advancing members of Podocarpaceae. 

Maps of fossil distributions are given in FLORIN (1963). 

References: FLoRIN, Acta Horti Berg. 20 (4) (1963) 121—312, 68 maps; GAUSSEN, Gymn. Act. 

& Foss. fasc. 11, ch. 14 (1970) 42—56, f. 555—558; MACARTHUR, The genus Araucaria in its geo- 

graphical aspects, Univ. W. Austr., Geogr. Lab. Econ. Dept., Research Rep. 5 (1949); STocKEy, 

Canad. J. Bot. 59 (1981) 1932—1940. 

Ecology. Canopy trees or emergents of moist forests at a wide range of elevations starting 

at sea-level in the tropics and extending to tropical highlands and to intermediate elevations in 

the middle latitudes. (One species in New Caledonia grows in drier forests and open places.) Some 

species clearly follow disturbances and others just as clearly do not. Many contrasting soil types 

are associated with different species. 

Most or probably all species are monoecious and pollination is by wind. Frequent reports of 

dioeciousness result from a single sex stage, inasmuch as many species produce seed cones well 

before pollen cones appear. Dense stands are common for many but by no means all species and 

the large amounts of pollen are adequate to reach substantial distances effectively. Seeds are car- 

ried only short distances by wind in most cases and germinate in large numbers near their parent 

tree. The occurrence of isolated specimens shows that seeds sometimes are carried across substan- 

tial distances. 

Growth occurs in distinct episodes and where distinct terminal buds are not evident whole units 

of growth tend eventually to be shed as a unit. Leaves normally persist for several years and may 

be shed separately from branch units in some cases. Cyclic growth results in false whorls of 

branches and a tendency for highly formal tree architecture. 

A number of pests and diseases specific and otherwise of Agathis have been reported by WHIT- 

MORE (1977) mostly outside of Malesia. In particular a moth genus, A gathiphaga, specifically at- 

tacks cones, while a coccid, Coniferococcus agathidis, causes defoliation. Problems mostly arise 

when normally dispersed trees are concentrated in plantations. GAUSSEN (1970: 62 & 66) lists a 

variety of pests of Araucaria, mostly associated with cultivated examples. Notable are a ‘pine bark 

weevil’ (Aesiotes notabilis) and the ‘hoop pine borer’ (Calymmaderus). Termites of the genus 

Coptotermes do serious damage to A. hunsteinii. 

Embryology. The fertilized egg undergoes at least five mitoses resulting in 32 or more free 

nuclei before cell walls form. The resulting cluster of cells deep inside the egg (proembryo) is then 

organized into three parts. The cells closest to the archaegonium elongate to form a massive ‘pro- 

suspensor’ while those on the opposite side form a temporary ‘cap’. The cells at the centre of the 

proembryo become the embryo proper, which does not undergo cleavage as in many other coni- 

fers. Simple polyembryony resulting from more than one fertilized archaegonium, however, may 

occur. The large number of proembryo cells and the massive embryonic ‘cap’ are distinct for 
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Araucariaceae within the conifers. The chromosome number is n= 13. No hybridization is sus- 

pected. 

Taxonomy. Two well marked genera are recognized. 

Uses. The large size of individuals in many species in this family along with the excellent qual- 

ity of the wood has made them prime candidates for lumber production where sufficiently dense 

stands occur. The wood is light coloured, yellowish or brownish, straight grained, easily worked, 

durable, and generally similar to pine but somewhat harder than the more familiar types. The 

wood is sometimes intermingled and hardly distinguishable from material of Podocarpaceae. \m- 

portant stands of Agathis have been exploited in Borneo and stands of Araucaria in New Guinea 

(IsMAIL, 1964; Gray, 1975; HAVEL, 1971), as well as many locations outside of Malesia. Heavy 

exploitation has reduced the economic importance of this family. Some attempts have been made 

to establish tree plantations, but this effort is in the early stages of development (WHITMORE, 1977, 

1980; BowEN & WHITMORE, 1980). Large quantities of pitch have been gathered, particularly from 

certain species of Agathis where it is known as ‘dammar’. Both fossil pitch with darker colours 

and fresh pitch which is much lighter have been produced. Immense dammar trees sometimes have 

some form of steps built into their trunks to enable collectors to reach the accumulating pitch. 

Specimens of various species make handsome ornamentals and are widely used in landscaping in 

the warmer parts of the world. (The seeds of several Araucaria species are in great demand as 

food.) 

References: BOwEN & WHITMORE, Commonw. For. Rev. 59 (1980) 307; B.Gray, J. Ecol. 63 

(1975) 273—289; HavEL, J. Ecol. 59 (1971) 203-213; IsMam BIN Ham ALI, Mal. For. 27 (1964) 

354—360; WuiTmoreE, A first look at Agathis, Oxford (1977); Econ. Bot. 34 (1980) 1. 

Note. The great size of trees in this family has led to an emphasis on collection of juvenile 

foliage specimens and immature cones and when this is not admitted by the collectors the result 

can be misleading. Because the seed cones shatter on maturity and the pollen cones are deciduous, 

it is next to impossible to collect attached mature fertile material. Fallen cone scales and pollen 

cones abound below mature trees and should be collected. 

KEY ITO THE GENERA 

1. Seed coat fused with cone-scale complex, apex of fertile scale forming a ‘ligule’, bract usually with membra- 

nous wings. Leaves spirally placed, crowded and broadly attached, variable in form from broad to scales 

AMG erieca les: AI PINISLOMAtlCr. once 5-5, 4x esecc gn cigs oop ack ocak ach ele Sogo gs EEE 1. Araucaria 

1. Seed coat independent and extended into a wing, scale completely fused with bract which is thin but not 

wing-like. Leaves opposite decussate, dispersed, and narrowed to a basal petiole, broad and more or less 

MV Ales VDOSLOMALLC = oes c0--1 oye, = vopoes ayn = (oregano aie Paced Mea stenst ea Feyart= co SOR ss eR SS eats aa ee 2. Agathis 

1. ARAUCARIA 

Juss. Gen. Pl. (1789) 413; RicHaRD, Comm. Bot. Conif. & Cycad. (1826) 153; 

D.Don, Trans. Linn. Soc. 18 (1841) 163; Lryx, Linnaea 15 (1841) 541; ENDL. 

Gen. Pl. Suppl. 2 (1842) 26; Syn. Conif. (1847) 184; Carr. Traité Gén. Conif. 

(1855) 413; Man. PI. 4 (1857) 360; Gorpon, Pinetum ed. 1 (1858) 21; HENKEL 

& HOCHSTETTER, Synop. Nadelholz. (1865) 2; Pari. in DC. Prod. 16, 2 (1868) 

369; BENTH. & Hook. Gen. PI. 3 (1880) 423; EICHLER in E. & P. Nat. Pfl. Fam. 

2, 1 (1889) 67; SewaRD & Forp, Trans. R. Soc. Lond. 198 (1906) 317; BARSALI, 

Atti Soc. Tosc. Sci. Nat., Mem. 25 (1909) 145; DALLIMORE & JACKSON, Handb. 

Conif. (1923) 150; PmtceR in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 263; 

GAUSSEN, Gymn. Act. & Foss. fasc. 11, ch. 14 (1970) 7; DE Laus. Fl. Nouv. Ca- 
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léd. et Dép. 4 (1972) 80; SmBa, Phytologia Mem. 8 (1986) 38. — Dombeya 

LAMK. Enc. Méth., Bot. 2 (1786) 301, t. 828, non L’ HERIT. nec Cav. — Co- 

lumbea SAuIsB. Trans. Linn. Soc. 8 (1807) 317. — Colymbea SPRENG. Syst. Veg. 

4, 2 (1827) 888 (refers to SALISBURY, but ‘corrects’ the spelling); SrEup. Nom. 
Bot. ed. 2, 1 (1840) 399. — Fig. 67, 68. 

Monoecious or sometimes (temporarily?) dioecious small to immense trees 

mostly with limited and very formal branching elements consisting of long 

sweeping primary branches in false whorls along the main trunk often turned 

apically upward candelabra-like, then in most species only one additional rank 

of branches. The first branches sooner or later deciduous and in open situations 

replaced by adventitious branches thus producing a variety of double-crown 

forms. Apex of a resting shoot a cluster of incompletely formed leaves. Leaves 

spirally placed, broadly attached, crowded, multi-veined when broad and even 

sometimes in the needle-shaped examples, becoming uniform in size along a 

branch, but sometimes quite variable in the juvenile forms, amphistomatic. 

Pollen cones subtended by a cluster of reduced, leaf-like, sterile bracts, often 

broadened at their bases and where the mature leaves are needle-like these bracts 

are at least somewhat broader and flatter. Fertile bract of the seed cone broad 

and often extended laterally into membranous wings, the apex provided with a 

prominent narrow spur above the thickened apical margin. Seed-bearing scale 

only partly fused with the associated bract, its apex a free acute scale-like ‘ligule’ 

+ reaching the base of the spur on the fertile bract. Seed coat fused with its scale. 

Distr. Across New Guinea, coastal Queensland, New Caledonia, Norfolk Island, S. & Central Chile, and 

southern Brazil 19 spp. in two sections. Fig. 65. 

Fossils. In Jurassic times there was evidently an important centre of development and distribution in the 

Inda—Australia— Antarctic region, from whence it subsequently spread to the Kerguelen and southern Cape 

Colony on one hand and to Patagonia on the other. The close of the Mesozoic era seems to have witnessed 

its disappearance from Peninsular India, South Africa and New Zealand. Both sections had an Eogene centre 

in Antarctica and southern South America, one of which survives still on both sides. The oldest find of Arau- 

caria was from probably Late Triassic in N. Central India (then situated in the southern hemisphere) where 

it remained until the Early Cretaceous whereupon it disappeared (Florin, K. Svensk. Vet. Ak. Hand. III, 

19, 1940, 81, map 5). 

KEY TO THE SECTIONS 

1. Juvenile leaves bifacially flattened, cotyledons 2, pollen cones lateral ............. 1. Sect. Araucaria 

1. Juvenile leaves acicular, cotyledons 4, pollen cones terminal....................... 2. Sect. Eutacta 

1. Section Araucaria 

Sect. Colymbea ENDL. Gen. Pl. Suppl. 2 (1842) 26; Syn. Conif. (1847) 185; 

Carr. Traité Gén. Conif. (1855) 414; Man. Pl. 4 (1857) 360; Gorpon, Pinetum 

ed. 1 (1858) 21; HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 2; PARL. 

in DC. Prod. 16, 2 (1868) 370 (‘Columbea’); EICHLER in E. & P. Nat. Pfl. Fam. 

2, 1 (1889) 69; SewarRD & ForpD, Trans. R. Soc. Lond. 198 (1906) 317; PILGER 



ry ts 
120°CF - sm 90. Taal Ww 60 

7 P = [mee ay 

60 1 4 4 me i 4 a —————— — = 1 4 = re ——E 

Fig. 65. Range of the genus Araucaria Juss. with the number of species. 

in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 263; WILDE & Eames, Ann. Bot. n.s. 

16 (1952) 44 (‘Columbea’); GAUSSEN, Gymn. Act. & Foss. fasc. 11, ch. 14 (1970) 

7. — Sect. Intermedia WuitE, J. Arn. Arb. 28 (1947) 260; WILDE & EAMEs, Ann. 

Bot. n.s. 16 (1952) 44; GAUSSEN, Gymn. Act. & Foss. fasc. 11, ch. 14 (1970) 7. 

— Sect. Bunya WILDE & EaMEs, Ann. Bot. n.s. 16 (1952) 44. — Subg. Colymbea 

ANTOINE, Conif. nach Lambert, Loudon & Anderen (1846) 99; Carr. Traité 

Gén. Conif. 2 (1867) 596. 

Cotyledons 2, either hypogeal or epigeal, each cotyledon apparently formed of two fused units. 

Juvenile leaves narrow but distinctly flattened, spreading, often twisted into a horizontal plane; 

mature leaves broad and often with an acuminate tip. Pollen cones lateral. Ligu/e elongated and 

more or less constricted above the seed; cross section of the cone scale complex narrowed to a 

distinct and generally elongated neck above the seed, margins of the bract with or without broad 

membranous lateral wings. 

Distr. In E. New Guinea, coastal Queensland, S. Central Chile and S. Brazil 4 non-overlapping spp., of 

which | in Malesia. 

Ecol. Trees of moist forests mostly rising above the associated trees and often colonizing disturbed areas 

and protecting the regrowth into that area of other trees. 

Notes. Sect. Intermedia was established for Araucaria klinkii (=A. hunsteinii) because it differs from the 

rest of sect. Araucaria while resembling sect. Eutacta in epigeal cotyledons and broad membranous wings on 

the cone scales, but it does have two cotyledons and the spreading flat juvenile leaves of sect. Araucaria. One 

could also add that mature leaves have the hooked tip seen elsewhere only on some species of sect. Eutacta 

but the apex of the cone scale complex and the laterally placed pollen cones conform to sect. Araucaria. Young 

plants of A. hunsteinii are indistinguishable from those of A. bidwillii. Sect. Bunya was established for A. 

bidwillii because the cone scale complex has thick woody wings as opposed to no wings in the two American 

species and because of the double vascular supply to the bract and scale. The mature seed also separates from 

the scale complex. StocKEy (Canad. J. Bot. 59, 1981, 1932) argues for the usefulness of these monotypic sec- 
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tions based on a variety of fossil material, but the differences with the residual sect. Araucaria hardly seems 

sufficiently important. 

1. Araucaria hunsteinii K.Scu. Fl. Kaiser Wilhelms 

Land (1889) 11, t. 4, f. 8; Wars. Monsunia | (1900) 

187, t. 10, f. B; SewarD & Forp, Trans. R. Soc. 

Lond. 198 (1906) 324, f. 9; BARSALI, Atti Soc. Tosc. 

Sci. Nat., Mem. 25 (1909) 158; WitpE & EAMEs, 

Ann. Bot. n.s. 16 (1952) t. 2, f. 10; GAUSSEN, Gymn. 

Act. & Foss. fasc. 11, ch. 14 (1970) 16, f. 536; How- 

CROFT, For. Genet. Res. Inf. n. 8, FAO For. Occ. 

Pap. 1987/2 (1987) 31; SmBa, Phytologia Mem. 8 

(1986) 41. — A. schumanniana Wars. Monsunia | 

(1900) 187, t. 10, f. A; WiLpE & Eames, Ann. Bot. 

n.s. 16 (1952) t. 2, f. 11; GAUSsEN, Gymn. Act. & 

Foss. fasc. 11, ch. 14 (1970) 15, f. 535. — A. klinkii 

Laut. Bot. Jahrb. 50 (1914) 48, f. 1; LANE-POOLE, 

For. Res. Terr. Papua New Guinea (1925) 72; WILDE 

& Fames. Ann. Bot. ms. 16(1952) t. 2. f. 7: t. 33 

GAUSSEN, Gymn. Act. & Foss. fasc. 11, ch. 14 (1970) 

15, £..534 left: 

Forest emergent 50—89 m tall with a clear bole of 

35—60 m and up to 2 m diam. Branches in loose false 

whorls of 5 or 6 and sometimes rising towards their 

apex where the leaf-bearing shoots are clustered, 

forming a rounded crown on the upper part of the 

tree. In open sites after the first branches are shed a 

second set of smaller adventitious branches develop 

on the middle part of the bole. Outer bark reddish 

brown, rough, peeling in horizontal strips leaving a 

thick dark red corky flaky underbark which weathers 

to shades of brown. Much colourless resin is pro- 

duced. Two cotyledons c. 35 by 1.5—2.5 mm at the 

base, tapering gradually to the narrow blunt apex, 

flat, their surface similar to the shorter broader acute 

first leaves which contain half a dozen parallel vascu- 

lar strands evenly spaced, while the vascular strands 

of the cotyledons are separated into two groups by a 

slight gap along the centre. Juvenile leaves linear- 

ovate, narrowed to a decurrent base and tapering to 

a slightly acuminate pungent apex, very variable in 

size, less than 2 by 1 mm during resting phases to at 

least 2.5 by 0.5 cm in the first flush of growth and be- 

coming larger and more lanceolate as the plant ma- 

tures, twisting sharply at the base to attain a hori- 

zontal position. Adult leaves produced in full sun- 

light, often in five distinct rows, narrowed slightly at 

the base to a broad decurrent portion 10-15 mm 

long, ovate-lanceolate, nearly uniform along all but 

the ends of the branch, 7—15 by 1.2—2 cm, an asym- 

metrical dorsal ridge prolonged from the junction of 

the two subtending leaves, ventrally concave, in- 

flexed at the narrow acute apex. Pollen cones cluster- 

ing near the ends of foliage branches each in the axil 

of a leaf, subtended by a cluster of reduced leaves the 

first few more or less decussate and up to 25 mm long 

but not always remaining attached when the cone 

falls, the mature cone linear, 16—22 by 1.8—2.5 cm. 

Microsporophyll on a c. 4 mm peduncle, the apical 

part S—10 by 2—2.5 mm and more or less linear but 

narrowing to an acute apex, slightly keeled on the 

dorsal side, margins membranous and somewhat ser- 

rate, expanded at the base on the other side of the 

peduncle to accommodate about 10 pollen sacs. Seed 

cones terminal on robust short branches, subtended 

by numerous reduced leaves, the immature cone 

ovoid with only the numerous lanceolate spurs vis- 

ible, mature seed cones obovoid to cylindrical with 

the apex conical to slightly depressed, 18—25 by 

12.5—16 cm, the exposed slightly expanded outer 

edge of each seed scale complex more or less rhom- 

boidal in outline, the included seed 3—4 by 0.8—1 cm 

imbedded in the complex with the ligule extending 

another 2 cm but no wider than the seed and tapering 

at first only slightly and then more so near the acute 

free apex, the thick part of the fertile bract sharply 

expanded above the seed to its widest and thickest 

part at the level of the free tip of the ligule and then 

forming a blunt rhomboidal end or apophysis that is 

visible on the surface of the mature cone and includes 

a narrow lateral ridge on each side and terminates in 

a spur 9-15 mm long which is often broken off be- 

fore the cone reaches maturity, the two edges of the 

cone bract expanded into broad blunt membranous 

wings each as much as 4 cm wide. 

Distr. Malesia: E. New Guinea, in several large 

stands in large valleys and numerous small stands 

which are often clustered and with higher mountain 

areas intervening between the regions of occurrence 

(B.Gray, Papua New Guinea Dept. For. Res. Bull. 

1, 1973, 1—56). Fig. 66. 

Fig. 66. Range of Araucaria hunsteinii K.ScH. 

Ecol. Emergent in the submontane oak forest on 

well drained sites over a variety of soils from 520 to 

2100 m. This is the tallest tree of Malesia. There has 

been much speculation concerning the origin of the 

disjunct gregarious stands. Natural regeneration 
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does occur under forest conditions, but most vigor- 

ous germination is associated with open disturbed 

conditions and it is generally believed that prehistoric 

disturbance played a major role in producing the cur- 

rent distribution. Heavy commercial exploitation, 

pressure on regeneration by feral pigs, and anthropo- 

genic fires have all caused serious reductions in many 

stands. ; 
Uses. The basis of a major plywood industry at 

Bulolo which results from the fine quality of the 

wood and the impressive log sizes. The firm, light 

wood is easily worked and is yellowish brown in col- 

our with attractive purplish streaks in the heartwood. 

Vern. Pa’a, Watut-Bulolo, pai, Waria-Kaisinik, 

gerau, Waria, bimu, Toma, yanguman, Agaun, 

yomejo, Kotte-Pindui, karina, Bembi-Madang, 

rassu, Ongoruna, nd’uk, Wareng, kembaga, 

saa’vara, Taiora, sowes, Erave, Mt Matmuri. 

Note. Howcrort (/.c.: 5, 31) has distinguished a 

glaucous variety that corresponds to A. klinkii. Not 

only are fresh leaves glaucous, but the cones are also 

gray-blue due to a white exudate on their surface. 

2. Section Eutacta 

ENDL. Gen. Pl. Suppl. 2 (1842) 26; Syn. Conif. (1847) 186; CARR. Traité Gén. 

Conif. (1855) 418; Man. Pl. 4 (1857) 361; GorpDon, Pinetum ed. 1 (1858) 26; 

HENKEL & HOcHSTETTER, Synop. Nadelholz. (1865) 9; PARL. in DC. Prod. 16, 

2 (1868) 372; E1cHLER, in E. & P. Nat. Pfl. Fam. 2, 1 (1889) 69; SewarD & 

Forp, Trans. R. Soc. Lond. 198 (1906) 318; BARSALI, Atti Soc. Tosc. Sci. Nat., 

Mem. 25 (1909) 157; Pmtcer in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 265; 

FRANCO, Port. Acta Biol. Sist. ser. B, Julio Henriques (1949) 24; WILDE & 

Eames, Ann. Bot. n.s. 16 (1952) 43; GAUSSEN, Gymn. Act. & Foss. fasc. 11, ch. 

14 (1970) 7; pE Laus. Fl. Nouv. Caléd. et Dép. 4 (1972) 81. — Sect. Eutassa 

(SALISB.) BENTH. & Hook. Gen. Pl. 3 (1800) 437. — Eutassa Sauiss. Trans. 

Linn. Soc. 8 (1807) 316. — Eutacta Linx, Linnaea 15 (1841) 543 (refers to SALIs- 

BURY, but ‘corrects’ the usage). — Subg. Eutacta (LINK) ANTOINE, Conif. nach 

Lambert, Loudon & Anderen (1846) 99; Carr. Traité Gén. Conif. ed. 2 (1867) 

604. 

Cotyledons 4, epigeal. The first leaves following the cotyledons small elongated triangular 

scales with juvenile leaves appearing on lateral shoots or much later on the leader. Juvenile leaves 

acicular, four angled in cross section, straight or falcate and never twisted into a horizontal plane. 

Adult leaves acicular (to broad and concave towards the ventral side and with an asymmetrical 

dorsal ridge prolonged from the junction of the two subtending leaves), never with an acuminate 

tip. Pollen cones terminal. Ligule narrowing abruptly above the seed generally without any con- 

striction; the thickened apex of the bract (apophysis) directly above the apex of the seed; margins 

of the bract with broad membranous lateral wings. 

Distr. NE. coastal Australia (1 sp.), New Guinea (1 var.), Norfolk Island (1 sp.), New Caledonia (incl. 

Loyalty Is.) (13 spp.); in Malesia only the one variety in New Guinea. 

2. Araucaria cunninghamii Ait. ex D.Don in Lamb. 

Pinus ed. 2, 3 (1837) t. 79; Sweet, Hort. Brit. 2 

(1830) 475, nomen; Lams. Pinus ed. 3 (1832) no 

pages, nomen; Loup. Arb. & Fruct. Brit. 4 (1838) 

2443, t. 2303—2305 et suppl. 2603, f. 2545; FORBEs, 

Pin. Wob. (1839) 157, t. 52; ANTOINE, Conif. nach 

Lambert, Loudon & Anderen (1846) 102, t. 43 & 44; 

ENDL. Syn. Conif. (1847) 187; Carr. Traité Gén. 

Conif. (1855) 419; Man. Pl. 4 (1857) 361; GorpDon, 

Pinetum ed. 1 (1858) 27; HENKEL & HOCHSTETTER, 

Synop. Nadelhdlz. (1865) 9; PARL. in DC. Prod. 16, 

2 (1868) 372; SmEBOLD, Flor. Jap. 2 (1870) t. 139; 

SEWARD & Forp, Trans. R. Soc. Lond. 198 (1906) 

325, f. 8c; BARSALI, Atti Soc. Tosc. Sci. Nat., Mem. 

25 (1909) 167; Wuite, J. Arn. Arb. 10 (1929) 200; 

ibid. 28 (1947) 259; FRANCO, Bot. Soc. Brot. 2, 23 

(1949) 162; GaussEN, Gymn. Act. & Foss. fasc. 11, 

ch. 14 (1970) 32; Remty, Dept. For. Qld. Res. Pap. 
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Fig. 67. Araucaria cunninghamii Ait. ex D.DON var. papuana Laut. in West New Guinea, Kebar Valley, 

Vogelkop Peninsula, 600 m alt. (Photogr. J.F.U.Z1eck, 1954). 

n. 4 (1974); Strpa, Phytologia Mem. 8 (1986) 40. — 

Eutacta cunninghamii (Ait.) Linx, Linnaea 15 

(1841) 543; Carr. Traité Gén. Conif. ed. 2 (1867) 

608. — Eutassa cunninghamii SpacH, Hist. Nat. 

Veg. Phan. 11 (1842) 362. — Fig. 67, 69. 

Forest emergent, 30—60 m tall, with a clear bole of 

20—40 m and up to 2 m diam. Major branches tend 

to be in false whorls and tend to be rather straight, 

growing upwards at a slight angle but gradually de- 

clining with weight, persisting in open growth situa- 

tions. Subsequent ramification more complex and 

denser than in any other Araucaria giving the tree the 

appearance of a cypress when young and a spruce 

when older. Outer bark at first in nearly smooth hori- 

zontal peeling strips or hoops which become smaller 

and rough with maturity, red in the interior but 

weathering to dark brown or black. There is a thick 

white resinous exudate. Cotyledons linear, c. 2 cm by 

1.5—1.8 mm, narrowing to an acute apex, with sever- 

al evenly spaced vascular strands. Juvenile leaves 

straight, linear-lanceolate, pungent, bilaterally flat- 

tened but laterally keeled, briefly decurrent forming 

a sharp rib on the stem, quite variable in size being 

tiny at the base of a shoot, most often c. 1 by 0.1 cm, 

on vigorous shoots up to 2.5 by 25 cm; leaves on the 

leader, particularly at the seedling stage, reduced to 

triangular spreading bifacially flattened scales c. 2 

mm long. Leaves on older plants gradually becoming 
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falcately curved forward and acicular. Adult leaves 

crowded and curved so that their sharply pointed api- 

ces are directed slightly inward, four-angled but 

about twice as wide as thick, the ultimate leafy bran- 

ches c. 5 mm in diameter with lanceolate leaves c. 5 

by 1.5 mm; vigorous branches at least 1 cm in 

diameter with leaves 7—9 by 2 mm. Pollen cones ter- 

minal on foliage shoots, sometimes rather short 

shoots, subtended by a cluster of numerous leaf-like 

bracts about the same size as the leaves but distinctly 

thinner and more crowded, the cone 4—8 cm long 

and 8—10 mm in diameter, linear but tapering slight- 

ly to a more or less blunt apex, formed of numerous 

microsporophylls. Each microsporophyll on a stalk 

2—3 mm long, the apex extended into a triangular 

flat apical part 1.2—1.8 mm long, slightly keeled on 

the dorsal side, margins narrow and slightly serrate, 

with five or more pendant pollen sacs along the base. 

Seed cones terminal on robust shoots with a more or 

less abrupt transition to the fertile scales whose 

apical spines are like the leaves but bent backward, 

the mature spine-covered cones ovoid shaped, 6—10 

by 5—7 cm. The cone scales complex less the spine 

23—29 mm long and including the membranous 

wings c. 34 mm wide, the thickened end or apophysis 

up to 24 mm wide with a tetragonal central part c. 5 

mm thick and bearing a strong central ridge, from 

the upper part of the seed to the apophysis the thick- 

ened scale extended laterally by firm lobes; a ligule 

covering the seed, 7—9 mm wide, narrowing sharply 

above the seed apex and then elongated into a tri- 

angular free apex c. 2 mm long and touching the edge 

of the apophysis; membranous wings bluntly round- 

ed and c. 12 mm wide; seed completely imbedded be- 

tween the scale and the ligule but indicated by an 

almond-shaped bulge 2 by 0.7 cm and tapering to- 

wards the micropyle at the base of the cone scale. 

Distr. There are two varieties, the type in Austra- 

lia and the other in New Guinea. 

var. papuana Laut. Bot. Jahrb. 50 (1913) 51; SmBa, 

Phytologia Mem. 8 (1986) 40. — A. beccarii WARB. 

Monsunia | (1900) 187; Gress, Arfak (1917) 83, f. 5. 

— A. cunninghamii auct. non Att.: Becc. Malesia | 

(1877) 180; F.v.M. Vict. Nat. 4 (1887) 121; Descr. 

Not. 9 (2) (1890) 65; LANE-PooLe, For. Res. (1925) 

73; Howcrort, For. Genet. Res. Inf. 7. 8, FAO For. 

Occ. Pap. 1979/1 (1979) 9. — Fig. 67, 69. 

Bark, particularly of younger plants, dark plum to 

red-brown, weathering on older plants to gray or 

blackish. Juvenile leaves up to 23—27 mm long, even 

on ultimate branches, contrasting sharply with Aus- 

tralian material: where planted side by side the Aus- 

tralian seedlings have leaves no more than half as 

long. Generally reported to be slightly bigger and 

more vigorous (trees 50—70 m, pollen cone 9-10 cm 
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long, seed cone 7—12 by 6—8 cm). Pollen cones pro- 

duced in the middle part of the mature tree and seed 

cones in the upper part. 

Distr. Malesia: New Guinea, scattered in 

isolated to extensive stands from one end of the 

island to the other, both in the central range and 

along the north coast, including Japen and Ferguson 

Is. (B.GrAY, Papua New Guinea Dept. For. Res. 

Bull. 1, 1973, 1—56). Fig. 68. 
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Fig. 68. Range of Araucaria cunninghamii AIT. ex 

D.Don var. papuana LAUT. 

Ecol. Emergent in rain-forests from 60—2745 m 

in a variety of rain-forest soils usually along ridges, 

but occasionally in swampy conditions, most often in 

the submontane oak forest. The higher elevation oc- 

currences are in the more southerly part of New 

Guinea. Vigorous regeneration has been noticed in 

abandoned gardens and on old burn sites confirming 

that A. cunninghamiiis a pioneer tree and a nurse for 

the invasion of rain-forest. On the other hand lum- 

bering, fire, pigs, and agriculture all contribute to the 

destruction of natural stands. 

Uses. The same as for A. hunsteinii, with which 

it often grows. The heartwood is difficult to distin- 

guish from the sapwood. 

Vern. Pien, Pidgin, ungwa, Kapauku, sumgwa, 

Manikiong, a/loa, Marconi R., kiriwi, Wandammen, 

ningwik, Tambuni Valley, makut, Pikpik, domooi- 

merr, tororomooi, Dajo, jarujosuwa, Tanahmerah, 

flabbito, Wapi, d’li, Telefomin, escera, Foie, sari, 

Bembi, bontuan, Kaigorin, wariri, Gurumbu, 

nimola, Esa’ala. 

Note. Howcrort (/.c.) has noted in some areas 

of New Guinea trees that have more gracile foliage, 

particularly in the juvenile stage. These differences 

could well correspond to the type variety which 

therefore might include New Guinea within its range. 

While noting that there are slight differences, recent 

authors have chosen not to use the variety in describ- 

ing New Guinea material perhaps because in its origi- 

nal description the distinctions actually given are not 

valid. 
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Fig. 69. Araucaria cunninghamii Air. ex D.Don var. papuana Laut. Tree, 49 m high, on slopes of Mt 

Cycloop above Lake Sentani in West New Guinea, 700 m (Photogr. F.W.RAPPARD, 1956). 
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2. AGATHIS 

SauisB. Trans. Linn. Soc. 8 (1807) 311, t. 15, nom. cons. (unnecessarily); 

RICHARD, Comm. Bot. Conif. Cycad. (1826) 83, t. 19; Wars. Monsunia 1 

(1900) 182; SEwarp & Forp, Trans. R. Soc. Lond. 198 (1906) 310; DALLIMORE 

& Jackson, Handb. Conif. (1923) 138; PILGER in E. & P. Nat. Pfl. Fam. ed. 

2, 13 (1926) 266; MEWER DREES, Bull. Jard. Bot. Btzg III, 16 (1940) 455; FRAN- 

co, An. Inst. Sup. Agron. 18 (1951) 101; GAussEN, Gymn. Act. & Foss. fasc. 

11, ch. 14 (1970) 75; DE Laus. Fl. Nouv. Caléd. et Dep. 4 (1972) 126; WuHiITM. 

Trop. For. Pap. 11 (1977) 3; Pl. Syst. Evol. 135 (1980) 46, f. 1—5; Sirsa, Phyto- 

logia Mem. 8 (1986) 31. — Dammara Link, Enum. Hort. Berol. Alt. 2 (1822) 

411, given in synonymy with Agathis [non GAERTN. Fruct. Sem. Pl. 2 (1790) 

100, t. 103, f. 1, Burseraceae|; ENDL. Syn. Conif. (1847) 188; BLUME, Rumphia 

3 (1847) 211; Carr. Traité Gén. Conif. (1855) 424; Man. PI. 4 (1857) 363; Gor- 

DON, Pinetum ed. 1 (1858) 77; HENKEL & HOCHSTETTER, Synop. Nadelholz. 

(1865) 209; Part. in DC. Prod. 16, 2 (1868) 374. — Fig. 70—85. 

Monoecious trees often of immense size with clear straight boles below the 

globular crown, the large branches often turning irregularly upward; young 

trees with a conical shape. Bark at first quite smooth and light gray to reddish 

brown, peeling with large thin irregular flakes that gradually become thicker 

leaving a pitted somewhat rough reddish brown surface on larger trees. The two 

cotyledons are broad and lanceolate with an acute apex, the several vascular 

strands at least at first divided into two groups. Following the cotyledons the 

leaves are little more than triangular scales with a distinct central vein and 

several lateral veins. The first full leaves appear in pairs on lateral shoots. 

Juvenile leaves distinctly larger than adult leaves, particularly those adult leaves 

exposed to the sun, more or less acute, varying among the species from oval and 

acuminate to lanceolate. Adult leaves bluntly acute to rounded at the apex, rare- 

ly acuminate or lanceolate, oval to linear, sometimes lens-shaped, with con- 

siderable variation even along a single shoot where for example the first leaves 

may be substantially narrower than the later ones, generally somewhat reduced 

on seed cone bearing shoots, narrowed at the base to a brief broad petiole which 

is often twisted to place the leaves in a horizontal position, opposite decussate, 

decurrent, dispersed along the branch so that individual leaves do not overlap, 

with many parallel veins that converge no more than slightly towards the apex, 

resin canals alternating with the veins, more or less hypostomatic. Foliage buds 

globular, tightly covered with several pairs of overlapping scales. Pollen cones 

appearing mostly on larger trees well after the seed cones first appear, lateral 

and often in the axils of both of an opposite pair of leaves or occasionally ter- 

minal, subtended by several pairs of scales which form the sessile to briefly 

pedunculate pollen cone buds with the lowest pair sometimes expanded into 

reduced spreading leaves, more or less cylindrical with numerous small spirally 

placed microsporophylls. Seed cone bracts also spirally placed, their thickened 
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Fig. 70. Agathis cone elements. From left to right: lateral profile of microsporophyll, facial view of micro- 

sporophyll (from the angle indicated by arrow in the first figure), lateral profile of seed scale, facial view of 

seed scale (upper seed-bearing face), and seed. Microsporophylls in mm, scales and seeds in cm. — Lateral 

scallops of the seed scale and shape of seed wing shown are representative; these delicate structures show con- 

siderable variation. Orientation of the upper edge of the seed scale varies to which part of the cone it is in. 

Fully developed seed scales are formed in the middle part of the cone; numerous imperfectly formed scales 

occur towards the cone base and apex. Seed cone scales and seeds are laterally asymmetrical and both left- 

handed and right-handed cones are produced. — N.B.: under h, read philippinensis instead of rumpfii. 

apical margin blunt or in some species with a projecting flattened ‘beak’, the 

lateral margins thin and broadly expanded but not membranous, normally in- 

dented near the base to form a ‘scallop’ which is usually much larger on one side 

than the other or more often one side has only a kink, quite variable especially 

near either end of the cone but more regular in the central fertile part, deciduous 

when mature. Seed scale complex fused with the bract. Inverted seed attached 

along its base, more or less flattened and oval-shaped, the margin on one side 

greatly expanded from the basal part into an oval membranous wing, the other 

margin blunt or more often with a rudimentary wing or sporadically the seed 

with two wings (cones and their elements come in both left and right handed ver- 

sions). Seed cone oval to spherical. 
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Fig. 71. Range of the genus A gathis Saiss. Figures above the hyphen indicate the number of endemic species, 

that below the hyphen the total number of species. 

Distr. Three sections with 21 spp. from Malaya and the Philippines across New Guinea and the coast of 

Queensland to Fiji and northern New Zealand; in Malesia 11 spp. There is a gap in the Solomons. Fig. 71. 

Fossils: Fossil wood attributed to Agathis has been found in the Upper Cretaceous and Tertiary of New 

Zealand and from the Jurassic to the Tertiary in Australia, as well as in the Tertiary of Western Australia. 

Cone scales have been found in the northern hemisphere but the identification is uncertain (FLORIN, K. Sven- 

ska Vet. Ak. Handl. III, 19, 1940, n. 2, 82; Acta Horti Berg. 20 (4), 1963, 180, f. 15 map). 

Ecol. The majority belong to lowland rain-forests. 

KEY TO THE SECTIONS 

1. Dorsal part of the microsporophyll not at all angled. 

2. Seed scale only slightly angled to completely blunt. Spp. 1-8 ..................... 1. Sect. Agathis 

2. Seed scale with a distinct beak (seed cone small, 5—6 cm diam. by 6—7 cm long). Sp. 9 2. Sect. Rostrata 

1. Dorsal part of the microsporophyll sharply angled. Spp. 10-11 ............ 3. Sect. Prismobracteata 

1. Section Agathis 

Sect. Macrobracteatae MEUER DREES, Bull. Jard. Bot. Btzg III, 16 (1940) 457. 

— Sect. Microbracteatae MEIJER DREES, /.c. 461. 



432 FLORA MALESIANA [ser. I, vol. 103 

Fig. 72. Flaky bole of Agathis borneensis Wars. in heath forest on podsolized white sandy terrace, c. 20 m 

alt., Brunei (Photogr. P.S.AsHTon, May 1959). 
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Large trees. Pollen cones with spoon-shaped microsporophylls without angled creases, rarely 

sessile. Seed cones in most cases at least 7 cm long and the seed bracts always blunt along their 

apical margins. 

Distr. In the same territory as the genus less the more southerly areas 13 spp., of which 8 in Malesia. 

KEY TO THE SPECIES 

1. Juvenile (and more accessible) leaves not at all acuminate, adult leaves at least 6 cm long or else glaucous 

on the underside. 

2. Leaves not glaucous on the underside, at least 6 cm long. Pollen cones at least 4cm long. Microsporophylls 

slightly acute and nearly as long as wide or large (over 5 mm long). 

3. Pollen cone at least 2 cm in diameter. Microsporophyll c. 6 mm wide, over 5 mm long, and blunt, resin 

BAnalsmORthe IGAVES Palvedn-ris cia nvacy. tis ofd- cl « 1. A. borneensis 

3. Pollen cone more than 14 mm in diameter. Microsporophyll no more than 2.5 mm wide, 2 mm long, 

and slightly acute, resin canals in the leaves solitary. 

4. Adult leaves never broadly rounded at the apex. Pollen cones 12—14 mm in diameter. Apex of micro- 

sporophyll at least 2 mm long and wide. Seed bract at least 42 mm wide and 32 mm high with more 

Oglessistraishtsmarsins and the apex bluntly ridged .....4....\...2.2- 05-2 42 ee eee 2. A. celebica 

4. Adult leaves acute to broadly rounded at the apex. Pollen cones 9—12 mm in diameter. Apex of micro- 

sporophyll less than 2 mm wide and 1.5 mm long. Seed bract less than 42 mm wide and 32 mm high 

with more or less rounded margins and the apex sharply rigid.................. 3. A. spathulata 

2. Leaves glaucous on the underside, no more than 6 cm long. Pollen cones less than 4 cm long. Microsporo- 

phylls blunt (much wider than long), less than 2 mm long. 

5. Adult leaves lens-shaped, 5—7 cm long. Pollen cones 3—4 cm by 9-10 mm. Microsporophyll 2—2.5 mm 

wide. Seed cone c. 6 cm in diameter, spherical ORR EMA EE. 52! Re rere ee, 5c. ee oR tt 4. A. lenticula 

5. Adult leaves orbicular, blunt, 2.4—4 cm long. Pollen cones 8—14 by 4—6 mm. Microsporophyll 1.2—1.5 

mamwide> Seed cone,c..4-5.cGm, in, diameter, elongated... .:....52 52 .00eeeese ns - eee 5. A. orbicula 

1. Juvenile leaves distinctly acuminate. Adult leaves less than 6 cm long and not glaucous on the underside. 

6. Adult leaves not acuminate. Microsporophyll helmet-shaped, the stalk attached near the centre of the 

apical part, at least 2 mm wide. Apex of the seed cone bract bluntly ridged. 

7. Seed sharply angled opposite the wing. Mature pollen cone mostly at least 3.5 cm long by 10 mm in dia- 

meter. Seed cone bract 2.8—3.2 cm high. Adult leaves at least 4.5 cm ......... 6. A. philippinensis 

7. Seed bluntly rounded opposite the wing. Mature pollen cone 2—3.5 cm long by 7-10 mm in diameter. 

Seed cone bract 2.6—2.9 cm high. Adult leaves 3—4 cm long...............-.-... 7. A. flavescens 

6. Adult leaves acuminate or small and blunt. Microsporophyll shingle-shaped, the stalk attached below the 

centre of the apical part, 1.6—1.8 mm wide. Apex of the seed cone bract sharply ridged 

1. Agathis borneensis Wars. Monsunia 1 (1900) 184, 

t. 80; DALLIMORE & JACKSON, Handb. Conif. (1923) 

143; Meer Drees, Bull. Jard. Bot. Btzg III, 16 

(1940) 459; GaussEN, Gymn. Act. & Foss. fasc. 11, 

ch. 14 (1970) 96, t. 573; bE LAus. Blumea 25 (1979) 

532, t. 1; Wuitm. Pl. Syst. Evol. 135 (1980) 54, t. 1 

f. 3, t. 2. f. 3, t. 4; VELDKAMP & DE LAus. Taxon 33 

(1984) 345; SmtBa, Phytologia Mem. 8 (1986) 32. — 

Pinus dammara Lams. Descr. Pinus | (1803) 61, t. 38 

(& 38a), nom. rej.; VELDKAMP & DE LAuB. Taxon 33 

(1984) 337. — A. loranthifolia SAviss. Trans. Linn. 

Soc. Lond. 8 (1807) 312, t. 15, nom. superfl. — 

Dammara loranthifolia (SAuisB.) LINK, Enum. Hort. 

Berol. Alt. 2 (1822) 411. — Dammara orientalis 

Lamp. Descr. Pinus 2 (1824) 15, nom. superfl.; Gor- 

DON, Pinetum ed. | (1858) 79. — A. dammara 

(LaMB.) RICHARD, Comm. Bot. Conif. & Cycad. 

(1826) 83, t. 19. — Abies dammara (LAMB.) DESF. 

8. A. kinabaluensis 

Tabl. Ecol. Bot. ed. 3 (1829) 356. — Dammara orien- 

talis var. orientalis CARR. Traité Gén. Conif. (1855) 

426; HENKEL & HOCHSTETTER, Synop. Nadelholz. 

(1865) 210. — A. beccarii WarB. Monsunia | (1900) 

184, t. 8F; DALLIMORE & JacKSON, Handb. Conif. 

(1923) 142; MeveER Drees, Bull. Jard. Bot. Btzg III, 

16 (1940) 458, f. 1. — A. macrostachys WaRB. Mon- 

sunia | (1900) 183, t. 8A. — A. rhomboidales WARB. 

l.c. 184, t. 8C; MEWER DREEs, Bull. Jard. Bot. Btzg 

III, 16 (1940) 460; Harrison in Dallimore & Jack- 

son, Handb. Conif. ed. 4 (1966) 103. — A. alba 

Foxw. Philip. J. Sc. 4 (1909) Bot. 442. — A. latifolia 

Mewer Drees, Bull. Jard. Bot. Btzg III, 16 (1940) 

459. — A. dammara ssp. dammara Wui™. PI. Syst. 

Evol. 135 (1980) 56 (WuHiTMoreE described A. celebica 

and A. philippinensis). — Fig. 72, 73. 

Huge tree to 55 m tall. Juvenile leaves ovate- 

lanceolate, up to 14 by 4cm. Adult leaves ovate with 
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Fig. 73. Agathis borneensis WaARB. a. Mature foliage 

shoot; b. leaf variation of shaded branches or alter- 

nating with a; c. juvenile leaf; d. young seed cone; e. 

mature pollen cone, all x0.4; f. profile view of 

microsporophyll, x 1.25; g. seed; h. end view and 

facial view of the seed cone scale; i. profile view of 

the upper edge of the same. 

a more or less acute apex, 6—12 cm by 20—35 mm, 

tapering at the base to a c. 5 mm petiole. The most 

common foliage leaf c. 7 by 3 cm but branches with 

relatively long and narrow leaves often interspersed 

with the more usual type and more general on 

younger trees. Resin ducts in pairs one above the 

other between most vascular strands rather than the 

prevailing solitary duct elsewhere in the genus. 

Mature pollen cones oblong, 4—7 cm by 20—25 mm, 

rounded at the apex, subtended by a 2—10 mm ped- 

uncle, the apex of the microsporophyll spoon- 

shaped, 5.5—6.5 by 4—5 mm, the apex a broad semi- 

circle. Mature seed cones oval, 6—8.5 by 5.5—6.5 cm. 

Seed bract roughly triangular but well rounded at the 

upper corners, a low thick ridge along the apical mar- 

gin, a strongly hooked 6 mm scallop on one side of 

the base, the other side with no more than a kink, 

26—28 by 36—40 mm. Seed c. 12 by 9 mm, blunt at 

one upper corner and a broadly rounded wing c. 20 

by 16 mm at the other corner. 

Distr. Malesia: throughout Borneo and more re- 

stricted areas in Malaya and N. Sumatra. Fig. 74. 

Fig. 74. Range of Agathis borneensis WARB. 

Ecol. Scattered in upland rain-forest from low 

elevations to 1200 m throughout its range and in 

dense nearly pure stands on low-lying sandy peat soil 

in many parts of Borneo and in one area in Malaya. 

It is of interest to note that Dacrydium pectinatum 

has a similar ecology. 

Vern. Malaya: dammar, dammar daging, dam- 

mar minyak, tulong, M; Sumatra: hedje, Tapanuli; 

Borneo: bindang, Sarawak, bulu, Iban, salang, Ke- 

dayah, tambunan, Sabah, manggilam, Dusun, 

bangalan, bengalan, Sampit, Pilau, toga, W. Kutai, 

bembuéng, SE. Borneo, nuju, Dajak, enghatan, 

Sanggan, pisau, putut, Sintang. 

Note. If the proposal to reject Pinus dammara 

Lamp. in favour of Agathis borneensis WARB. is not 

accepted, the proper name of this species would be 

Agathis dammara (LAMB.) RICHARD, a name hereto- 

fore (incorrectly) associated with different species of 

Celebes, the Moluccas and the Philippines (see under 

A. celebica and A. philippinensis). If various closely 

related species were combined as varieties or sub- 

species under this species, there would be no reason 

to reject the name Agathis dammara. 

2. Agathis celebica (KooRD.) WarB. Monsunia 1 

(1900) 185; DaLLIMoRE & Jackson, Handb. Conif. 
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(1923) 143; MeveR DreEs, Bull. Jard. Bot. Btzg III, 

16 (1940) 461; pe Laus. Kalikasan 7 (1978) 146; Blu- 

mea 24 (1978) 504, f. 2; SmBa, Phytologia Mem. 8 

(1986) 32. — Dammara alba RumpHu. ex Hassk. Tijd. 

Nat. Gesch. Phys. 9 (1842) 179; Par. in DC. Prod. 

16, 2 (1868) 374. — Dammara rumphii PRESL, Epim. 

Bot. (1851) 236, nom. superfl. — Dammara orien- 

talis var. pallens Carr. Traité Gén. Conif. (1855) 

426. — Dammara orientalis var. alba KNIGHT ex 

HENKEL & HOCHSTETTER, Synop. Nadelhdlz. (1865) 

211. — Dammara alba var. alba Hassk. Abh. 

Naturf. Ges. Halle 9 (1866) 180. — Dammara alba 

var. celebica Hassk. /.c. — Dammara celebica 

Koorpb. Meded. Lands PI. Tuin 19 (1898) 263. — A. 

dammara auct. non RICHARD: WARB. Monsunia | 

(1900) 182, t. 9, f. 1; HARRISON in Dallimore & Jack- 

son, Handb. Conif. ed. 4 (1966) 98; DE LAus. 

Blumea 24 (1978) 503, f. 1. — A. alba auct. non 

Foxw.: MeErR. Rumph. Herb. Amb. (1917) 76; MEu- 

ER Drees, Bull. Jard. Bot. Btzg III, 16 (1940) 466; 

DALLIMORE & JACKSON, Handb. Conif. ed. 3 (1948) 

178. — A. beckingii MEER DREES, Bull. Jard. Bot. 

Btzg III, 16 (1940) 463. — A. hamii MEWER DREEs, 

l.c. 462, f. 1. — A. loranthifolia auct. non SALIsB.: 

MEWER DreEEs, /.c. 464. — A. celebica ssp. celebica 

VELDKAMP & WuiITM. in Veldkamp & De Laub. 

Taxon 33 (1984) 345. — A. dammara ssp. dammara 

auct. non WHITM.: WHIT. PI. Syst. Evol. 135 (1980) 

Dyihy /a):) 2): 

Huge tree to 65 m tall. Juvenile leaves ovate- 

lanceolate, up to 15 by 4.6 cm. Shade leaves on ma- 

ture trees acute and roughly 9 by 3 cm. Leaves from 

fully exposed branches well rounded at the apex but 

still tapering, not blunt, 6—8 by 2—3 cm, tapering at 

the base to a 5-10 mm petiole. Pollen cones after 

shedding pollen 4—6 by 1.2—1.4 cm or possibly even 

larger, subtended by a short peduncle c. 3 mm long, 

normally axillary but sometimes terminal (A. beck- 

ingil). The apical part of the microsporophyll spoon- 

shaped, spreading, with the stalk attached well 

behind its centre, c. 2.5 mm by 2 mm and slightly 

angled at the apex. Seed cone oval, 9—10.5 by 

7.5—9.5 cm. Seed bract with a low thick ridge along 

the apical margin exposed in the unopened cone to 

within a few mm of its lateral margins, roughly tri- 

angular in shape, the lateral margins nearly straight 

with a small scallop 4—8 mm above the base on one 

side, the upper corners more or less angular and 

rigid, 32—36 by 42—45 mm. Seed c. 14 by 9 mm with 

a short acute projection on one upper corner and a 
broad rounded wing c. 24 by 16 mm at the other. 

Distr. Malesia: Celebes and Moluccas to Pala- 

wan in the Philippines and probably other parts of 

southern Philippines. Fig. 75. 

Ecol. A forest emergent scattered and locally 

common in lowland rain-forest from near sea-level 

to 1200 m. 

CONIFERALES (de Laubenfels) 435 

i=} 

Fig. 75. Range of Agathis celebica (KOORD.) WARB. 

Vern. Dammar, dammar radja, M, hulontuu, 

Malili, kawo, Maliki, kisi, Buru, sa/o, Ternate, 

dayungon, Samar, Philippines. 

Note. WuHItTMoreE (1980) insists that he can find 

no difference between this and A. philippinensis 

among others and certainly the vast majority of the 

collected materials (shade leaves and immature re- 

productive organs) is enigmatic. WHITMORE’s de- 

scriptions show he is dealing with immature material 

and the notion that pollen cones continue growth 

after shedding their pollen is inadmissible. Groups of 

both species grow side by side at Bogor, where prop- 

erly mature material can be compared and sharp dif- 

ferences easily seen. Because this is the only species 

known on Ambon, it is the species which RUMPHIUS 

(Herb. Amb. 2, 1741, 174, t. 57) has in mind and, like 

the closely related A. borneensis, which occupies 

similar habitats west of the Makassar Strait, is an im- 

portant producer of the resin known as dammar. 

3. Agathis spathulata DE LauB., sp. nov.; SILBA, 

Phytologia Mem. 8 (1986) 37, nom. inval. — A. 
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robusta ssp. nesophila Wuitm. Pl. Syst. Evol. 135 

(1980) 64. 
Arbor magna ad 60 m alta. Folia adulta acuta 

9-10 cmx 20-30 mm ad spathulata 7-9 cmx 

18—20 mm. Strobili masculini 9-13 mm diametri, 

4—7 cm longi, apicis microsporophyllis 1,5—2 mm 

latis, 1,3—1,5 mm longis. Squamae femineae 35—42 

mm latae, 27-32 mm altae, marginibus rotundibus 

apicis costis acutis. Holotypus: DE LAUBENFELS P741 

(L). 
Huge tree to 60 m tall. Juvenile leaves ovate- 

lanceolate, not at all acuminate, up to 13 by 4.5 cm. 

Adult leaves bluntly acute, 9-10 cm by 20—30 mm to 

broadly rounded and 7—9 cm by 18—20 mm, tapering 

at the base to a 5-10 mm petiole. Mature pollen 

cones 4—7 cm by 9-13 mm, subtended by a 2—9 mm 

peduncle, the apex of the microsporophyll spoon- 

shaped without ridges, 1.5—2 by 1.3—1.5 mm, broad- 

ly acute. Seed cone oval, 8.5—10 by 6.5—7.5 cm. Seed 

bract with a thin sharp ridge along the apical margin, 

broadly rounded at the upper corners, a small 6 mm 

scallop on one side of the base and a larger 10 mm 

scallop on the other, 27—32 mm high by 35—42 mm 

broad. Seed c. 10 by 6 mm, with a sharp projection 

on one upper corner and an elongated bent wing c. 

24 by 10 mm at its widest at the other corner. 

Distr. Malesia: SE. New Guinea, E. Highland, 

near Obura. Fig. 76. 

Fig. 76. Range of Agathis spathulata DE LAUB. 

(squares) and A. /abillardieri WaRB. (dots). 

Ecol. Scattered as a rain-forest emergent or sur- 

viving in small exposed groves between 900 and 1980 

m. 
Vern. Asong, muwaka, ogapa. 

Note. The seed cone scale and seed, though 

smaller, resemble those of A. robusta, a lowland spe- 

cies, but the pollen cone in particular is quite differ- 

ent. 

4. Agathis lenticula p— Laus. Blumea 25 (1979) 537, 

f. 4; Sirpa, Phytologia Mem. 8 (1986) 34. — Fig. 77. 

Large tree to 45 m tall. Juvenile leaves to 11 cm by 

47 mm, ovate, tapering to an acute, scarcely acumi- 

Fig. 77. Agathis lenticula DE Lau. a. Mature foliage 

shoot; b. extreme leaf shape; c. juvenile leaf; d. 

mature pollen cone, all x0.4; e. profile view of 

microsporophyll, x 1.25; f. seed; g. end view and fa- 

cial view of the seed cone scale; h. profile view of the 

upper edge of the same. 

nate apex and more sharply at the base. Adult leaves 

lens-shaped, more or less acute, 5—7 cm by 18—24 

mm, tapering to a 3—7 mm petiole, glaucous on the 

underside. Mature pollen cones 3—4 cm by 9-10 

mm, subtended by a 2—6 mm peduncle, the apex of 

the microsporophyll spoon-shaped and spreading, 

2—2.5 by 1.5—2 mm, apex blunt. Seed cone nearly 

spherical, c. 7 by 6 cm. Seed bract with a thin sharp 

ridge along the apical margin, lateral margins broad- 

ly rounded with a strongly hooked scallop 7 mm 

above the base on one side, c. 27 mm high by 38—45 

mm broad. Seed c. 11 by 7 mm with a slight blunt to 

no projection on one upper corner and a broadly 

rounded wing c. 8 by 14 mm at the other corner. 

Distr. Malesia: Sabah (Mt Kinabalu and the 

Crocker Range). Fig. 78. 

Ecol. Emergent in 

1140—1680 m. 
Vern. Tanggilan, tengilan, tungilan, Dusun. 

Note. This species occurs just below A. kinaba- 

luensis on Mt Kinabalu where the two can easily be 

compared in the field. The distinctive leaf shapes are 

readily apparent but in herbarium specimens the 

mountain rain-forest, 
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Fig. 78. Range of Agathis lenticula DE LAvB. (circles) 

and A. orbicula DE Laus. (dots). 

glaucous leaf undersurface is generally not detect- 

able. Other differences are the larger pollen cones 

with blunt, not angled, microsporophylls and the 

lack of a sharp projection at the upper corner of the 

seed. Besides A. orbicula and A. endertii, other 

Agathis species with glaucous leaf undersides occur 

far to the east beyond Malesia. 

5. Agathis orbicula DE Laus. Blumea 25 (1979) 540, 

f. 5; SmBa, Phytologia Mem. 8 (1986) 36. — Fig. 79. 

Tree to 40 m tall. A light yellow resin is produced 

in some abundance. Juvenile leaves ovate and blunt- 

ly acute, to 6.5 cm by 28 mm. Adult leaves ovate to 

orbicular, broadly rounded to slightly angled at the 

apex, 24—40 by 12—24 mm, tapering sharply at the 

base to a 3—7 mm petiole, glaucous on the underside. 

Mature pollen cones 8—14 by 4—6 mm, subtended by 

a 2—6 mm peduncle, the apex of the microsporophyll 

helmet-shaped, 1.2—1.5 by 1—1.2 mm, apex blunt. 

Seed cone oval, c. 7 by 4.5 cm. Seed bract with an 

acute ridge along the apical margin, ovate with a 4 

mm scallop spreading nearly perpendicularly to each 

side of the base, c. 20 mm high and 33 mm broad. 

Seed unknown but leaving a blunt impression sug- 

gesting a shape like that of A. /enticula. 

Distr. Malesia: S. Sabah to Central Sarawak. 

Fig. 78. 

Ecol. Scattered in rain-forests and kerangas on 

low mountains and plateaus between 450 and 1050 

m. 

Vern. 

Iban. 

Tumuh, Murut, tubu, Kenyah, bulok, 

6. Agathis philippinensis Wars. Monsunia | (1900) 

185, t. 8E; DALLIMORE & JAcKsON, Handb. Conif. 

(1923) 147; MeveErR Drees, Bull. Jard. Bot. Btzg III, 

16 (1940) 468; SzBpa, Phytologia Mem. 8 (1986) 36. 

— Dammara rumpfii auct. non PRESL: PRESL, Epim. 

Bot. (1841) 236. — A. regia Wars. Monsunia 1 

(1900) 183, t. 8B; DAaLitiMorE & Jackson, Handb. 
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Fig. 79. Agathis orbicula DE LAus. a. Mature foliage 

shoots; b. juvenile leaf; c. young seed cone; d. ma- 

ture pollen cone, all x 0.4; e. profile view of micro- 

sporophyll, x 1.4; f. end view and facial view of the 

seed cone scale; g. profile view of the upper edge of 

the same. 

Conif. (1923) 147. — A. alba auct. non Foxw.: 

Foxw. Philip. J. Sc. 4 (1909) Bot. 442. — A. dam- 

mara auct. non RICHARD: DE Laus. Kalikasan 7 

(1978) 144; Blumea 24 (1979) 499, f. 1. — A. dam- 

mara ssp. dammara auct. non WHIT™.: WHIT. PI. 

Syst. Ecol. 135 (1980) 56, p.p., t. 5, f. 1 & 2. 

Huge tree to 60 m tall. Abundant white resin pro- 

duced. Juvenile leaves ovate and distinctly acumi- 

nate, to 7 by 3 cm. Adult leaves ovate, very slightly 

to distinctly acute, 4—6 by 1.5—2 cm, the smaller 

leaves, which probably derive from more exposed 

position, being the least acute, tapering at the base to 

a 5—8 mm petiole. Mature pollen cones 2.5—4.5 cm 

by 10—11 mm, subtended by a short peduncle, the 

apex of the microsporophyll helmet-shaped with the 

stalk attached close to its centre, 2—2.5 by 1.5—2 

mm, the apex very slightly angled. Seed cone oval, 

7—9 by 12 cm. Seed bract with a low thick ridge along 

apical margin, broadly rounded at the upper corners, 

a small 3—6 mm scallop on one side of the base, 28— 

32 mm high by 35—45 mm broad. Seed c. 11 by 6 

mm, broadly acute at one upper corner and with a 

wing c. 20 by 11 mm at its widest at the other corner. 
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Fig. 80. Range of Agathis philippinensis WARB. 

Distr. Malesia: Philippines to Celebes and Hal- 

maheira. Fig. 80. 

Ecol. Scattered and often emergent in upland 

rain-forest, mostly 1200—2200 m, occasionally as 

low as 450 m in Halmaheira, 900 m in Celebes and far 

to the north in Luzon to 250 m. 

Vern. Dammar, M, goga, solo, tjoga, Manado, 

molewaun, Teliwang, almaciga, Philippines, 

dayungon, Samar, dingan, Misamis. 

Note. Reports by foresters of ‘different’ trees in 

the southern parts of the Philippines may well apply 

to A. celebica which has been collected there. Most 

Philippine collections are of nondescript leaves and 

(rarely) immature cones. 

7. Agathis flavescens RIDLEY, Kew Bull. (1914) 332; 

J. Fed. Mal. St. Mus. 6 (1915) 3; DaLLIMoRE & 

Jackson, Handb. Conif. (1923) 143; MEER DREES, 

Bull. Jard. Bot. Btzg III, 16 (1940) 464; SiBa, 

Phytologia Mem. 8 (1986) 33. — A. dammara ssp. 

flavescens (RIDLEY) WuitM. Pl. Syst. Evol. 135 

(1980) 59. — A. celebica ssp. flavescens (RIDLEY) 

VELDKAMP & WHITM. ex VELDKAMP & DE LAUB. 

Taxon 33 (1984) 346. 

Small to medium-sized tree to 12 m tall. Juvenile 

leaves ovate-lanceolate and slightly acuminate, up to 

8 cm by 32 mm. Adult leaves ovate and, unlike most 

adult Agathis leaves, often wider before the middle, 

3—4 cm by 10—20 mm, rounded and blunt at the apex 

or very slightly angled, tapering at the base to a 3—5 

mm petiole. Mature pollen cones 20—35 by 8—9 mm, 

subtended by a 2—8 mm peduncle, the apex of the 

microsporophyll helmet-shaped, 2 by 1.8 mm, the 

apex slightly angled. Seed cone oval, 6—7 by 7—8 cm. 

Seed bract with a thick ridge along the apical margin, 

broadly rounded at the upper corners, a large scallop 

more than one cm from the base on one side and a 

smaller c. 6 mm scallop on the other, 26—29 by 

35—37 mm. Seed oval, c. 11 by 9 mm, blunt at one 

upper corner and with a broad wing 17 by 14 mm at 

its widest at the other corner. 

Distr. Malesia: the two or three highest peaks in 

Peninsular Malaya. 

Ecol. Scattered trees above a low summit scrub, 

1200—1800 m, the leaves often yellow, suggesting 

adaptation to difficult nutrient conditions. 

one YP, Fh 
D3, 

Fig. 81. Agathis kinabaluensis DE Laus. a. Mature 

foliage shoot; b. extreme leaf shape; c. juvenile leaf; 

d. mature pollen cone; all x 0.4; e. profile view of 

microsporophyll, x 1.25; f. seed; g. end view and fa- 

cial view of the seed cone scale; h. profile of the up- 

per edge of the same. 
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Note. This species corresponds in Malaya to A. 

philippinensis which it strongly resembles, differing 

in smaller cones, somewhat differently shaped leaves 

and seeds and especially by the blunt corner of the 

seed opposite the wing. 

8. Agathis kinabaluensis DE LAuB. Blumea 25 (1979) 

535; SitBA, Phytologia Mem. 8 (1986) 34. — Fig. 81. 

Small to large tree to 36 m tall. Juvenile leaves 

ovate and strongly acuminate, to 9 cm by 44 mm. 

Adult leaves ovate, slightly acuminate or occa- 

sionally on the smaller leaves round and blunt, 3.5—7 

cm by 18—32 mm, tapering at the base to a 4—7 mm 

petiole. Mature pollen cones 18-30 by 8—10 mm, 

nearly sessile to a4 mm peduncle at the base, the apex 

of the microsporophyll spoon-shaped, spreading 

slightly, 1.6—1.8 by 1.2—1.6 mm, the apex very 

slightly angled. Seed cone oval, 7.5—8.5 by 11 cm. 

Seed bract with a prominent narrow ridge along the 

apical margin, broadly rounded at the upper corners, 

a smaller 4 mm and a larger 6 mm scallop on either 

side of the base, 28—32 by 40—45 mm. Seed c. 11 by 

7 mm, prominently acute at one upper corner and 

with a broad wing 20 by at least 12 mm at the other 

corner. 

Distr. Malesia: Mt Kinabalu in Sabah. 

Ecol. In or rising slightly above the mossy forest 

and rather small where the forest is stunted, 

1500—2400 m. 

Vern. Zumu, Murut. 

Note. This species in Borneo corresponds in 

many ways with A. philippinensis but is nevertheless 

substantially different. 

2. Section Rostrata DE LAUB., sect. nov. 

Arboris. Squama feminea projectioni apici instructa. Strobilus femineus 5—6 X 

6—7 cm. Strobilis masculinus sessilus. Typus: Agathis australis. 

Small to large trees. Leaves ovate and slightly angled at the apex to round and blunt, the leaf 

undersides distinctly glaucous, solitary resin canals between the vascular bundles. Juvenile leaves 

more acute. Pollen cones more or less sessile. Microsporophylls spoon-shaped, more or less acute 

and spreading. Seed cones spherical to oval and rather small, 5—6 by 6—7 cm. Seed bract with 

a distinct projection or beak near the centre of the ridged apical margin. Seeds broadly oval with 

a blunt projection at one upper corner and a broad wing at the other corner. 

Distr. There are 3 spp., widely separated, in New Zealand (1 sp.), in New Caledonia (1), and in Malesia: 

Borneo (1). 

Note. The projection on the seed bract corresponds to the ligule in Araucaria and other conifers and for 

Agathis is a primitive trait. 

9. Agathis endertii MEWER Drees, Bull. Jard. Bot. 

Btzg III, 16 (1940) 470; Harrison in Dallimore & 

Jackson, Handb. Conif. ed. 4 (1966) 99; pE Laus. 

Blumea 25 (1979) 534, f. 2; SmBa, Phytologia Mem. 

8 (1986) 33. — Fig. 82. 

Tree to at least 48 m. Juvenile leaves apparently 

lanceolate. Adult leaves ovate and broadly acute to 

semicircular and blunt at the apex, 5—8 cm by 17—36 

mm with considerable variation on individual speci- 

mens, tapering to a 3—6 mm petiole, glaucous on the 

underside. Mature pollen cones 26—38 by 7 mm, 

sessile, the apex of the microsporophyll spoon- 

shaped, spreading, 2.5 by 2 mm, the apex slightly 

angled. Seed cone oval, 4.5 by 7 cm. Seed bract with 

a prominent narrow ridge along the apical margin 

surmounted by a spreading blunt more or less trian- 

gular projection c. 8 by 3 mm, somewhat rounded at 

the upper corners, a small 4 mm scallop on one side 

at the base, at least 25 mm by 30 mm. Seed c. 11 by 

8 mm, a short acute projection on one upper corner, 

a broad wing c. 18 by 14 mm at its widest at the other 

corner. 

Distr. Malesia: Borneo. Fig. 83. 

Ecol. In more or less isolated populations from 

near sea-level to 1440 m, often associated with sand- 

stone kerangas. 

Vern. Bulok, Iban. 

Note. The leaves more or less resemble in par- 

ticular A. borneensis (but lack the paired resin 

canals) so that sterile specimens cannot be readily 

identified in this otherwise quite distinct species. 
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Fig. 83. Range of Agathis endertii MEIJER DREES. 

<_ 

Fig. 82. Agathis endertii MEIJER DREES. a. Mature 

foliage shoot; b. leaf variation; c. juvenile leaf; d. 

young seed cone; e. mature pollen cone, all x 0.4; f. 

profile view of microsporophyll, x 1.25; g. seed; h. 

end view and facial view of the seed cone scale; i. pro- 

file view of the upper edge of the same. 

3. Section Prismatobracteatae 

MEIER DREES, Bull. Jard. Bot. Btzg III, 16 (1940) 470. 

Large trees. Microsporophylls with sharp creases dividing the apical part into three or more fa- 

cies. Pollen cones with a short peduncle. Seed bracts always blunt along their apical margins. 

Leaves not glaucous underneath. 

Distr. From New Guinea and New Britain to Queensland, New Caledonia and Vanuatu (New Hebrides) 

5 spp.; in Malesia: 2 spp. 

KEY TO THE SPECIES 

1. Apical part of pollen cone prismatic with a series of lateral facies surrounding a flat hexagonal upper face 

10. A. labillardieri 

1. Apical part of pollen cone divided into three lateral facies.................--------- 11. A. robusta 
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Fig. 84. Agathis labillardieri WaARB. a. Twig with 

pollen cones; b. seed cone, both x 0.4. 

10. Agathis labillardieri WArB. Monsunia | (1900) 

183; MEER Drees, Bull. Jard. Bot. Btzg III, 16 

(1940) 471; Harrison in Dallimore & Jackson, 

Handb. Conif. ed. 4 (1966) 99; Wuitm. PI. Syst. 

Evol. 235 (1980) 60; Sirpa, Phytologia Mem. 8 (1986) 

34. — Fig. 84, 85. 

Huge tree to 60 m. Juvenile leaves ovate and acu- 

minate, to 10 by6cm. Adult leaves ovate to oval lan- 

ceolate, acute, 6—9 cm by 20—24 mm, narrowing to 

a S—7 mm petiole. Mature pollen cones 25—35 by 

10—15 mm, subtended by a 2—6 mm peduncle, the 

apical part of the microsporophyll prismatic with a 

series of lateral facies surrounding a flat hexagonal 

upper face 1—1.5 mm wide and long and crowded so 

that only the upper face is exposed. Seed cone oval, 

8.5—10 by 7.5—9 cm. Seed bract with a low thick 

Fig. 85. Cones of Agathis labillardieri Wars. of a 

specimen growing in Sarmi on the north coast of 

West New Guinea (Photogr. H.R.KARSTEL, 1957). 

ridge along the apical margin exposed in the un- 

opened cone to within a few mm of its margins, 

roughly triangular in shape with nearly straight later- 

al margins, with a distinct scallop c. 8 mm above the 

base on one side, slightly rounded at the upper cor- 

ners, 30—32 by 38—42 mm. Seed c. 12 by 7 mm with 

a short broadly acute projection on one upper corner 

and a broad rounded wing c. 20 by 15 mm at the 

other. 
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Distr. Malesia: throughout the western part of 

New Guinea and eastward to the margins of the 

Sepik Valley. Fig. 76. 

Ecol. From near sea-level to 1350 m or occasion- 

ally to 1800 m, often on ultrabasic soil and locally 

very common. 

Vern. Dammar, M, pen, Pidgin, legatulus, Mooi 

lang., aisjier, Arguni, idjir, Irahutu, tar, Kebar, 

waiui, Pousami, kessi, Roberai, Kuri, fuko, 

Manikiong, wto, Kapauku, warkai, Kamora, 

Kokonao, osier, Itik, sao, Kwerba, wel, Iwer, nu, 

Wagu, aglo, Orne, koba, E. Sepik. 

11. Agathis robusta (Moore) BAILEY, Synops. 

Queensl. Fl. (1883) 498; Wars. Monsunia 1 (1900) 

185; BAKER & SMITH, Pines of Austr. (1910) 376; 

DALLIMORE & JACKSON, Handb. Conif. (1923) 148; 

Franco, An. Inst. Sup. Agron. 18 (1951) 105, f. 

2—10; HyLANb, Brunonia | (1978) 105, f. 1; SmBa, 

Phytologia Mem. 8 (1986) 37. — Dammara robusta 

Moore ex F.v.M. Quart. J. Trans. Pharm. Soc. 

Vict. 2 (1806) 173. — Dammara palmerstonii F.v.M. 

Vict. Natur. 8 (1891) 45. — A. palmerstonii (F.v.M.) 

BAILEY, Queens!. Dept. Agric. Bot. Bull. 3 (1891) 17; 

DALLIMORE & JACKSON, Handb. Conif. (1923) 147. 

— A. robusta var. robusta WuitM. PI. Syst. Evol. 

135 (1980) 63. — A. robusta var. nesophila auct. non 

WuHITM.: WHIT. /.c. f. 6. 

Tree to 48 m. Juvenile leaves ovate and acuminate, 

up to 13 by 3.8 cm. Adult leaves ovate and acute to 

rounded at the apex, 5—9.5 cm by 10—26 mm, taper- 

ing toa 3-10 mm petiole. Mature pollen cones 4—8.5 

cm by 7—9 mm, subtended by a 2—9 mm peduncle, 

apex of microsporophyll sharply angled to form 

three lateral facies, c. 1 mm wide and long, the slight- 

ly angled along its margin front (apical) face directed 

inward to the bases of the next microsporophylls 

ahead on either side. Seed cone oval to elongated, 

9—15 by 8—10 cm. Seed bract with a thin sharp ridge 

along the apical margin, rounded at the upper cor- 

ners, the curving lateral margins with a larger scallop 

c. 10-12 mm above the base on one side and a 

smaller one 5—8 mm above the base on the other side, 

30—45 by 39—46 mm. Seed c. 10 by 6 mm with a long 

acute projection on one upper corner and a long bent 

wing c. 30 by 12 mm at the other. 

Distr. In four localized clusters, one in the cen- 

tral part of New Britain, another east of Port Mores- 

by in Papua New Guinea, the largest in the rain- 

forests of northern Queensland, and the last in 

southern Queensland on Fraser I. and the nearby 

mainland. Fig. 86. 

Fig. 86. Range of Agathis robusta (MooRE) BAILEY. 

Ecol. Locally common ona variety of soils in ex- 

posed positions following disturbance from near sea- 

level in Australia and 400 m further north to 900 m 

throughout its range. 

Vern. Naveil, New Britain. 

CUPRESSACEAE 

Both Cupressaceae and the closely related Taxodiaceae are important Holarctic 

families which also have representatives in the southern hemisphere. A few 

species of both extend into habitats on the margins of the tropics or into tropical 

highlands. Of 18 genera of Cupressaceae only Libocedrus reaches into Malesia. 

Occasional reports of Callitris in New Guinea have been based on similar ap- 

pearing specimens of Casuarina. 



1988] CONIFERALES (de Laubenfels) 443 

1. LIBOCEDRUS 

ENDL. Syn. Conif. (1847) 42; Carr. Traité Gén. Conif. (1855) 84; Masters, J. 

Linn. Soc. Bot. 30 (1895) 20; Wars. Monsunia | (1900) 189; DALLIMORE & 

JACKSON, Handb. Conif. (1923) 300; Li, J. Arn. Arb. 34 (1953) 17; FLoRIN & 

BouTELsE, Acta Horti Berg. 17 (1954) 31; DE LAus. Fl. Nouv. Caléd. et Dép. 

4 (1972) 145; Smpa, Phytologia Mem. 8 (1986) 108. — Libocedrus subg. 

Eulibocedrus PILGER in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 389. — 

Papuacedrus Li, J. Arn. Arb. 34 (1953) 25; Florin & BouTeELse, Acta Horti 

Berg. 17 (1954) 31; BouTELIE, /.c. 198, t. 4, pl. 7 & 8; VAN ROYEN, Alp. Fl. New 

Guinea 2 (1979) 1. — Austrocedrus FLORIN & BOUTELJE, Acta Horti Berg. 17 

(1954) 28. — Fig. 88, 89. 
Monoecious evergreen trees or shrubs. Bark smooth but fissured, peeling in 

strips or flakes, fibrous, rich brown but weathering to blackish or gray. Leaves 

in alternating whorls of 3 or 4 soon reduced to opposite decussate, those of the 

seedling single veined and linear, c. 1 cm long, changing abruptly on lateral 

branches and throughout mature trees to specialized scale forms. Scale-bearing 
branches with small dorsally keeled facial scales alternating decussately with 

larger marginal leaves that are strongly bilaterally flattened and sometimes ex- 

tend outward wing-like, the basal margins of each pair meeting between the suc- 

ceeding facial leaves, the whole branch system further differentiated dorsiven- 

trally with a convex upper surface bearing few or even no stomata and a concave 

lower surface where the stomata are concentrated, the leaf differentiation dim- 

inishing (or more or less disappearing) on older more exposed plants. Foliage 

buds nothing more than the last pair of developing leaves. Fertile structures 

solitary, terminal, often on short lateral branches. Pollen cones cylindric, com- 

posed of decussate or more or less crowded scales each with 2—6 inverted pollen 

sacs. Seed cones woody, composed of two oval opposed fertile scales each bear- 

ing two erect ovules at their bases and two small triangular lateral sterile scales. 

The bracts are mostly fused to the outer surface of the scales, the apex of the 

bract a short to elongated acute spreading projection. Seed an elongated cone 

with two very unequal wings, a narrow wing along one side and an elongated 

more or less expanded wing at least twice as long as the seed on the other side 

and extending beyond and more or less outward from the seed apex (micropyle). 

Distr. There are 7 spp. of Antarctic forests and tropical highlands including New Guinea, New Caledonia, 

New Zealand, and S. Central Chile with adjacent parts of Argentina. In Malesia : 1 sp. with 2 varieties endemic 

to New Guinea and nearby islands. Fig. 87. 
Fossils. Foliage shoots and wood from the Eocene of Patagonia and Chile (FLorIN, K. Svenska Vet. Ak. 

Hand. II, 19, nr. 2, 1940, 82). 

Ecol. A wide range of forest and rain-forest habitats from lowland tropics to the tropical tree line and 

throughout the Antarctic forests (in Chile prospering on the dry margins of the forest). Pollination and seed 

dispersal strictly by wind. Seedlings germinating in abundance in rich humous soils. 

Uses. The aromatic wood is similar to that of Juniperus in appearance and uses, with light coloured sap- 

wood and reddish brown to purplish heartwood. Where large enough it is much appreciated for construction 

and furniture while the bark is sometimes used for roofing. 
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Fig. 87. Range of the genus Libocedrus ENDL. with the number of species, all endemic. 

Notes. The relationships of Libocedrus are emphatically with the Holarctic Thuja group of genera (Tju- 

Joideae) within Cupressaceae making it phytogeographically much like the everywhere associated Nothofagus 

whose relatives are also in the north. Like the other members of Thujoideae, the leaves are strongly differen- 

tiated into lateral and facial types and even further like many of these genera the branches are also differ- 

entiated dorsiventrally (the Holarctic genus Ca/locedrus was for a long time included within Libocedrus). At- 

tempts as in Li (1953) to attach Libocedrus to southern hemisphere cypresses (Ca/litroideae) by ignoring the 

highly specialized foliage forms and describing the seed cones as ‘valvate’ are inadmissible. The so-called 

valvate appearance is due to the few cone scales, the lowermost scales of any Cupressaceous seed cone being 

the same so that this appearance occurs wherever the number of scales is reduced, as in Chamaecyparis noot- 

katensis. 

The species of New Guinea and of Chile have been placed into separate genera based on slight differences. 

The upper surface of the leaves of the Chilean species are so constricted that little or no space is left for 

stomata, making them more or less hypostomatic while other species are clearly amphistomatic but with rather 

few upper stomata. The New Guinea species was separated on the basis of spirally placed microsporophylls. 

In fact, simple opposite decussate pollen cones occur alongside crowded cones whose microsporophylls ap- 

pear to be whorled or perhaps spirally placed. FLORIN & BOUTELIJE (1954) carefully examined these cones and 

found each two decussate pairs of microsporophylls brought to the same level but certainly not spirally placed. 

On the other hand, they adduced some other minor distinctions for the New Guinea material, in particular 

that the stomate bands are more or less separated by narrow irregular stomate-free zones, a character not seen 

elsewhere in the genus. In my opinion these otherwise very similar species should not be separated generically 

by such unimportant distinctions. 

1. Libocedrus papuana F.v.M. Trans. R. Soc. Vict. 

n.s. 1 (1889) 32; Wars. Monsunia 1 (1900) 189; 

K.Scu. & Laut. Fl. Schutzgeb. Stidsee (1901) 156; 

Nachtr. (1905) 51; Koorp. Nova Guinea 8 (1911) 

613; Laut. Bot. Jahrb. 50 (1913) 52, f. 2A—G; LANE- 

PooLe, For. Res. Terr. Papua New Guinea (1925) 74; 

SiLtBA, Phytologia Mem. 8 (1986) 109. — Thuja pa- 

puana (F.v.M.) Voss, Mitt. Deut. Dendr. Ges. 1907 

(1908) 88. — L. torricellensis SCHLTR ex LAuT. Bot. 

Jahrb. 50 (1913) 52, f. 2H—N. — Papuacedrus pa- 

puana (F.v.M.) L1, J. Arn. Arb. (1953) 25; FLORIN & 

BouTELse, Acta Horti Berg. 17 (1954) 32, pl. 2, t. 

1—3; Harrison in Dallimore & Jackson, Handb. 

Conif. ed. 4 (1966) 323; vAN RoyeEN, Alp. Fl. New 
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Fig. 88. View south over the Archbold Expedition camp and Lake Habbema to snow-capped Mt Wilhelmina, 

from an altitude of 3265 m. Open forest of Libocedrus papuana F.v.M. in foreground centre and big, moss- 

cushioned Podocarpus compacta; alt. of Lake Habbema 3225 m, Mt Wilhelmina 4750 m (Photogr. 

L.J.Brass, August 1938). 

Guinea 2 (1979) 2, f. 33. — Papuacedrus torricel- 

lensis (SCHLTR) Li, J. Arn. Arb. 34 (1953) 25; FLORIN 

& BouTe.se, Acta Horti Berg. 17 (1954) 31, pl. 2, t. 

4—6; HARRISON in Dallimore & Jackson, Handb. 

Conif. ed. 4 (1966) 323. — Fig. 88, 89. 

Trees 2—50 m tall, rarely shrubby, pyramidal or 

spreading or even slightly pendulous with age. 

Leaves on older and more exposed trees becoming 

quite small, facial scales rhomboidal, acute, up to 

half as long as the lateral scales, c. 1 mm long, the 

lateral scales nearly straight, their base between the 

outermost edges of the next lower facial scales, 

spreading slightly and then straight or weakly con- 

vex, tips extending slightly beyond the outermost 

edges of the next higher facial scales and either 

straight or slightly spreading or (when convex) slight- 

ly incurved and + touching the base of the next later- 

al leaves but below the tips of the next facial leaves, 

down to c. 2 mm long. Branches darker above and 

often glaucous below. Pollen cones 4—25 mm long by 

2-3 mm in diameter, the upper part of the micro- 

sporophyll roughly triangular, c. 1.5 mm long, with 

2—4 pollen sacs. Seed-bearing scale broadly lanceo- 

late to almost elliptic, at least slightly rounded at the 

tip, 8-12 mm long and 4—6 mm wide, narrowing at 

the base and sometimes slightly constricted along the 

side where touched by the smaller lateral scales which 

are about half aslong and + lanceolate. Bracts broad- 

ly fused to the dorsal side of their corresponding 

scale on its lower half with a short spreading acute to 

obtuse tip. The woody mature cone brown or black- 

ish, often with ridges radiating from the bracts to the 

margins of the scale. Seed 2—3 mm long, the wing 

twice as long and spreading upward with a bend part- 

way along the outer edge towards the straight inner 

edge forming an acutish rounded apex. 

var. papuana 

Apex of lateral leaves becoming widely spreading 

on young plants up to 6 mm from the stem and often 
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Fig. 89. Libocedrus papuana F.v.M. var. papuana. A. sterile twig; B. fertile twig; C. pollen cone; D. seed 

cone; E. scales with pollen sacs (from Laut. Bot. Jahrb. 50, 1913, 52, f. 2). 

falcately bent outwards but the tip always turned up- 

wards, up to 13 mm from base to tip, gradually be- 

coming smaller and less spreading as the tree ma- 

tures. 

Distr. Malesia: most of the length of New 

Guinea along the central range but also on the Huon 

Peninsula, the Torricelli Mts, and the Cycloop Mts, 

grading into the other variety towards the western 

end of New Guinea, particularly at higher elevations. 

Fig. 90. 

Ecol. A tree of mountain rain-forests and 

especially the mossy forest from 1500 m to the tree 

line in the central range, sometimes emerging from 

the alpine scrub to as high as 3800 m, as low as 620 

m along the north coast. Above 3300 m a stunted tree 

less than 10 m tall. 

Vern. Tera, Garaina; gamuga, kamgenkuna, 

Togoba, Hagen, ogeleh, oleh, Chimbu, Masul, dza- 

gosa, dzasihanini, hanini, Asaro, Kefamo, guta, 

juta, Mairi, Watabung, kaibel-kombam, kaipil, 

ongol, Wahgi, Minj, mandilasop, mondalasap, 

mondolasop, wrenak, Mendi, ab, aiap, aip, hap, 

kap, Enga, Kepilam, aioba, hohoba, Lei area, bit, 

Yogom, /wunturra, Manki, ye-enka, Nauti, sukou, 

Wapi, Migote. 

var. arfakensis (GIBBS) DE LAUB., stat. nov. — L. ar- 

Jakensis Gipps, Arfak (1917) 84, f. 6a, b; DALLIMORE 

& Jackson, Handb. Conif. (1923) 301; Srmspa, 

Phytologia Mem. 8 (1986) 108. — Papuacedrus ar- 

Jakensis (Grpps) Li, J. Arn. Arb. 34 (1953) 25; 

FLORIN & BouTELJE, Acta Horti Berg. 17 (1954) 32, 
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Fig. 90. Range of Libocedrus papuana F.v.M. var. 

papuana (dots) and var. arfakensis (GiBBS) DE LAUB. 

(triangles). 

t. 3; Harrison in Dallimore & Jackson, Handb. 

Conif. ed. 4 (1966) 322. 

Apex of lateral leaves at first spreading but soon 
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constricted to the position on older trees close to the 

base of the following facial leaves but between their 

base and tip the lateral leaves expanded outward as 

much as 3 mm and overall as much as 10 mm long, 

thus producing a strongly convex shape, gradually 

becoming smaller until they become indistinguish- 

able from the type variety on older and exposed trees. 

Distr. Malesia: from the Wissel Lakes through 

the Vogelkop Peninsula and probably including the 

material from Batjan and Ternate. Fig. 90. 

Ecol. Like the type variety from 1600 to 2500 m, 

but as low as 840 m along the north coast of the Vo- 

gelkop Peninsula. 

Vern. Autibo, dautibo, dautie, matu, matu- 

dautie, Kepauko, wonga, Arfak area, bootsjeka, 

butsga, Manikiong, pomoan, Manikiong, Hattam, 

duwak, nipau, tuwa, Kebar, sowa, swa, Kebar, And- 

jal, araum, eis, Karoon. 

Note. Despite the strikingly different juvenile 

leaves, intermediate specimens exist, especially at 

higher elevations and it has not been possible to 

separate specimens taken from older plants. 

PINACEAE 

The pine family is one of the most characteristic families of the holarctic realm 

of which family a few genera reach the margins of the tropics in highlands, but 

only Pinus extends into tropical lowlands including Malesia. 

1. PINUS 

Linn. Gen. Pl. ed. 1 (1737) 731; Sp. Pl. (1753) 1000; LAMBERT, Pinus (1803); 

Par. in DC. Prod. 16, 2 (1868) 378; ENGELMANN, Trans. St.Louis Acad. Sc. 

4 (1880) 161; Masters, J. Linn. Soc. 35 (1904) 560; SHaw, Publ. Arn. Arb. 5 

(1914) 24, t. 1-39; Purcer in E. & P. Nat. Pfl. Fam. ed. 2, 13 (1926) 331, t. 177, 

178; GaussEN, Gymn. Act. & Foss. fasc. 6 (1960) 11, t. 324—369, pl. 24—29; 

Mrrov, Genus Pinus (1967); SmBa, Phytologia Mem. 8 (1986) 129. — Fig. 

91-93. 

Evergreen monoecious trees or rarely shrubs. Bark smooth or rough, par- 

ticularly on older trees, peeling in flakes often of very irregular shape. Leaves 

linear or lanceolate, often with minute serrations, spirally placed, soon replaced 

by scales in the axils of which appear reduced shoots in the form of bundles en- 

closed around their base by a sheath of scale leaves, adult leaves in the bundles 

linear, pungent, needle-like, the cross section of each leaf forming a sector of 

the circle formed by the entire bundle. Po//en cones numerous, axillary, cylin- 

drical, subtended by a cluster of overlapping scales similar to the foliage bud, 

microsporophylls scale-like with two inverted pollen sacs. Seed cones terminal 
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Fig. 91. Pinus merkusiti JUONGH. & DE VRIESE in primary forest habitat on slope of Mt Bandahara, Leuser 

Nature Park, Sumatra, 2000 m alt. (Photogr. W.J.J.O. DE WILDE, 1972). 
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on short scaly shoots, more or less cylindrical, consisting of numerous fertile 

scales which become woody, ripening in the second or third year, the apiculate 

bract fused with the scale, two inverted ovules on each scale. Seed egg-shaped, 

with a firm outer shell, usually with an expanded wing which is attached to the 

broad base of the seed. 

Distr. Over one hundred species across the middle and higher latitudes of the northern hemisphere and 

southward into Central America, Cuba, and Hispaniola as well as into Malesia, where two important pines 

of southeastern Asia (belonging to subg. Diploxylon) extend their range. Absent from the Indian subconti- 

nent, but occurring throughout the Himalayan range. 

Fig. 92. Pinus merkusii JUNGH. & DE VRIESE in fire-prone grassland, blang area along the Gajo-road, Sumatra 

(Photogr. J.C. VAN DER MEER Monr, 1925). 

Ecol. A wide range of forest and savanna habitats most characteristically following disturbance and thus 

even as large trees surrounded by rain-forest in some cases. Frequently occurring as a fire climax woodland 

or scattered in fire-prone grasslands. Pollination and seed dispersal by wind or in many cases the seed are 

gathered by birds or rodents or even collected for human food. 

Note. Pines are leading sources of lumber and pulpwood and some species such as the two described here 

yield large amounts of pitch and are tapped to make turpentine. Use as ornamentals is widespread and pines 

are favourite subjects of afforestation. The widespread use of pines in tropical tree plantations derives from 

the detailed information available for their silviculture and not because they are of particularly good quality 

wood. The fact is that much tropical pine wood production is of very poor quality and it is to be hoped that 

knowledge of the production of better quality woods will increase in the future. 
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Fig. 93. Pinus merkusii JUNGH. & DE VRIESE. a. Twig with seed cone; b. twig with pollen cones; c. growing 

shoot; d. pair of needles; e. tips of needles, enlarged; f, g. pollen cones (from DE VrRIEsE, PI. Nov. Ind. Bat. 

Ore, US, So tio A) 
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KEY TO THE SPECIES 

1. Leaves two per bundle. Mature seed cone ovate 

1. Leaves three per bundle. Mature seed cone globular 

1. Pinus merkusii JUNGH. & DE VRIESE in De Vriese, 

Pl. Nov. Ind. Bat. Or. (1845) 5, t. 2; Bot. Zeit. 4 

(1846) 13; ENpi. Syn. Conif. (1847) 176; CARR. 

Traité Gén. Conif. (1855) 380; Gorpon, Pinetum ed. 

1 (1858) 169; Mig. Fl. Ind. Bat. 2 (1859) 1069; 

HENKEL & HOCHSTETTER, Synop. Nadelholz. (1865) 

43; pE Boer, Conif. Archip. Ind. (1866) 5; PARL. in 

DC. Prod. 16, 2 (1868) 389; VipAL, Sin. Atlas (1883) 

43, t. 98, f. B; Rev. Pl. Vasc. Filip. (1886) 296; 

Merr. For. Bur. Bull. Philip. 1 (1903) 15; Foxw. 

Philip. J. Sc. 6 (1911) Bot. 169; SHaw, Publ. Arn. 

Arb. 5 (1914) 23, t. 198—200; DALLIMORE & JACKSON, 

Handb. Conif. (1923) 415; GaussEN, Gymn. Act. & 

Foss. fasc. 6 (1960) 146, t. 344, 2 & 3; CRITCHF. & 

LittLe, U.S. Dept. Ag. Misc. Publ. 991 (1966) 15, 
map 39; Mirov, Genus Pinus (1967) 284, f. 3-51-52, 

t. 3-68-69, 553; CooLING, Fast Growing Timber 

Trees Low. Tropics 4 (1968) 126; STEEN. Fl. Males. 

Bull. 7. 25 (1971) 1948; PHENGKLAI, Thai For. Bull. 

7 (1973) 1, f. 1; SitBa, Phytologia Mem. 8 (1986) 149. 

— P. sylvestris auct. non L.: Lour. Fl. Coch. 2 

(1790) 579. — P. sumatrana JUNGH. Bot. Zeit. 4 

(1846) 698. — P. finlaysoniana BLUME, Rumphia 3 

(1849) 210. — P. latteri Mason, J. Asiat. Soc. 1 

(1849) 74. — P. merkusii var. tonkinensis CHEV. 

Rev. Bot. Appl. Ag. Trop. 24 (1944) 7. — P. merku- 

siana COOLING & GAUSSEN, Trav. Lab. For. Tou- 

louse (1970) 1. — Fig. 91—93. 

Large tree 40—50 m tall, occasionally to 70 m. 

Pyramidal with heavy horizontal branches and thick 

fissured bark in most areas but in some regions trees 

have more slender, somewhat ascending branches 

and much thinner, smoothish bark resembling that in 

the upper crown of thick-barked populations. These 

two types hold true in artificial plantings. The red- 

dish bark of young trees changes to dark brown 

weathering to gray on older trees. Foliage buds long 

and narrow with awl-shaped scales. Needles in pairs, 

16—19 cm by 1 mm, abruptly pointed, stomata on all 

faces, falling in the second year. Basal sheath 12—18 

mm long, reddish. Pollen cones 18—25 by 5 mm. 

Seed cone cylindrical before opening, 5—11 by 3 cm 

and twice as thick after opening, generally falling 

soon after shedding seeds. Apophysis broadly tetra- 

gonal in shape with a smooth, almost depressed um- 

bo. Seed 7.5 by 4.5 mm, with a deciduous wing 25 by 

8 mm. 

Distr. In Malesia common throughout the 

mountains of Atjeh in Sumatra and scattered further 

south in Tapanuli with an isolated outlier near Mt 

Kerintji at c. 2° south of the equator and the only 

natural occurrence of pine south of the equator. The 

. merkusii 

2. P. kesiya 

5 

MS ! 

Fig. 94. Range of Pinus merkusii JUNGH. & DE 

VRIESE. 

same or a closely related pine is scattered throughout 

SE. Asia from E. Burma to the South China Sea and 

two small areas in the Philippines, one on Mindoro 

and the other near the west coast of Luzon in Zamba- 

les Prov. Fig. 94. 

Ecol. From low elevations to 2000 m, generally 

on poor quality acid podzolic soils over sandstone or 

fresh volcanic ash, sometimes on deeply leached acid 

basalt, rarely successfully competing on richer forest 

soils. Most stands show a clear relationship to fire or 

other disturbance and the pine can be seen to be ex- 

panding in recently disturbed areas. In Sumatra the 

habitat experiences heavy year-round precipitation, 

but the pine areas themselves definitely favour the 

drier sites. The Tapanuli populations, which have 

thin bark, are more sensitive to fire and do not de- 

scend below 1000 m. Elsewhere, including the Philip- 

pine islands, this pine grows in strongly seasonal en- 

vironments. 

Vern. Sumatra: dammar batu, dammar bunga, 

hejam, hujam, ujam, ujem, Atjeh, higi, Kerintji, ka- 

ju tussam, tussam, Battok, Tapanuli; Philippines: 

tapulao, Sambal, Luzon, agoo, aguu, salit, Philip. 

islands. 

Note. The similar pines of the southeastern 

Asian mainland and the Philippines differ in certain 

ways from those of Sumatra. The mainland pines, 

which grow in areas with a distinct dry season much 

stronger than any seasonality in Sumatra, have a dis- 

tinct grass stage for the seedling, a character not seen 



452 FLORA MALESIANA [ser. I, vol. 103 

at all in Sumatra. The needles are 19—24(—27) cm 

long, the seed cones have a more typical taper of 

most pines, not the unusual cylindrical Sumatran 

shape, and their umbos tend to be distinctly raised on 

an apophysis distinctly wider than high. Seeds are 

nearly twice as heavy. Sumatran pines have a multi- 

nodal leader (several nodes in each year’s growth) 

while the mainland form is uninodal. The new spe- 

cies, P. merkusiana, proposed for the mainland 

population, was described without a type specimen, 

but the earlier name, P. /atteri, is already available. 

The varietal name tonkinensis is also available. Like 

Sumatra, mainland areas have an ‘upland’ thin- 

barked form to which the varietal name applies 

should further nomenclatural divisions be needed. 

2. Pinus kesiya RoyLe ex GoRDON in Loudon, Gard. 

Mag. 16 (1840) 8; HARRISON in Dallimore & Jackson, 

Handb. Conif. ed. 4 (1966) 436; StyLEs & BURLEY, 

Comm. For. Rev. 51 (1972) 241; BuRLey, Proc. 

IUFRO Breeding Symp. Gainesville (1972) 38; 

PHENGKLAI, Thai For. Bull. 7 (1973) 3; Qurso, 

Canopy 4 (9) (1978) 9, 14; Papo.ina, Canopy 4 (10) 

(1978) 5; StyLes, Canopy (Aug. 1979) 5; in Armitage 

& Burley, Trop. For. Pap. 9 (1980) 199. — P. taeda 

auct. non L.: BLANCO, FI. Filip. (1837) 767; MERR. 

Bur. Govt. Lab. Publ. Philip. 27 (1905) 82. — P. in- 

sularis ENDL. Syn. Conif. (1847) 157; PResL, Epim. 

Bot. (1851) 37; Part. in DC. Prod. 16, 2 (1868) 390; 

VIDAL, Sin. Atlas (1883) 43, t. 98, f. C; Rev. Pl. Vasc. 

Filip. 1 (1903) 15; Philip. J. Sc. 5 (1910) Bot. 325; 

Wuitr. For. Bur. Bull. 10 (2) (1911) 26, t. 2, 3; 

Foxw. Philip. J. Sc. 6 (1911) Bot. 170; SHaw, Genus 

Pinus (1914) 60, t. 23, f. 208—210; Wu, Acta Phyto- 

tax. Sinica 5 (1956) 145; RAIzADA & SAHNI, Ind. For. 

Rec. 5 (1960) 114, t. 5, f. 3; Back. & Baku. f. FI. 

Java 1 (1963) 91; CritcHr. & LitT1e, U.S. Dept. Ag. 

Misc. Publ. 991 (1966) 14, map 38; Mrrov, Genus 

Pinus (1967) 297; Roso, Sylvatrop 3 (1978) 31; DE 

Laus. Kalikasan 7 (1978) 148; Royo, Canopy (March 

1979) 10; SirBa, Phytologia Mem. 8 (1986) 145. — P. 

khasyana GrirF. Notul. Pl. Asiat. 4 (1854) 18, t. 367, 

368, with ref. to descr.: 2 (1848) 58. — P. kasya 

Parv. in DC. Prod. 16, 2 (1868) 390; BRANDIS, For. 

Fl. NW & Central India (1874) 508; Kurz, Fl. Burma 

2 (1877) 499; GamBLE, Man. Ind. Timber (1881) 397. 

— P. khasia ENGELMANN, Trans. St. Louis Acad. Sc. 

4 (1880) 179. — P. khasya Hook. f. Fl. Br. India 5 

(1888) 652; GamBLe, Man. Ind. Timber 2 (1902) 708; 

Merr. For. Bur. Philip. 1 (1903) 15; BRANDIs, In- 

dian Trees (1906) 690; DALLIMORE & JACKSON, 

Handb. Conif. (1923) 400; Buic NGoc-saANH, Adan- 

sonia 2 (1962) 337; GaussEN, Gymn. Act. & Foss. 

fasc. 6 (1960) 154, f. 345, 5, 7, incl. var. insularis 

(ENDL.) GAUSSEN, /.c. f. 345, 6; NGUYEN Kua, Ann. 

Sci. For. 23 (1966) 261; Mrrov, Genus Pinus (1967) 

295. 

Tree to 35—45 m, the crown expanding on older 

trees. Bark reddish brown, thick and deeply reticu- 

lately fissured, breaking off in small thick irregular 

plates and thus sometimes becoming smoother and 

plate-like. Branchlets smooth, bright brown. Buds 

oblong cylindric and non-resinous with brown lan- 

ceolate scales free at the tips. Needles in threes, rarely 

pairs, 12—24 cm by 0.5 mm, acuminate, stomata on 

most surfaces, falling after two years. Basal sheath 

5—18 mm long, greyish brown. Pollen cones 18—30 

by 5 mm. Seed cone ovoid to conical before opening, 

4.5—10 by 3—5 cm, very persistent. Apophysis wider 

than long, pyramidal, the umbo with a small expand- 

ed and usually deciduous mucro. Seed S—8 by 3 mm 

with a deciduous wing 20 by 8 mm. 

Distr. Across SE. Asia to E. India (Khasia) and 

a short way into China; in Malesia: Philippines 

(common in the northern part of Luzon). Fig. 95. 

Fig. 95. Range of Pinus kesiya RoYLE ex GORDON. 

Ecol. Most often in open pure stands following 

fire, but also mixed with oaks and Ericaceous species 

at intermediate elevations from 300 to 2700 m, often 

on steep slopes. Generally in the same area as P. 

merkusii, but usually at higher elevations. A few 

specimens in the Philippines have been considered 

hybrids between these two species, but actual hybri- 

dization has not been verified. 

Vern. AlLal, parua, saleng; boo boo, bot bol, 

bulbul, \f., tapulao, Zambales. 

Note. Pinus timorensis (an earlier name) was 

thought by some to be equal to P. kesiya (P. in- 

sularis) although the description is inadequate to 

confirm this. There are no native pines in Timor; 

perhaps this was a cultivated tree. 
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Doubtful or Excluded 

Callitris sp. mentioned from New Guinea by H.J.LAm, Nat. Tijd. Ned. Ind. 89 (1929) 304, 354; Sargentia 

5 (1945) 143, 168, is according to VAN STEENIS, Acta Bot. Neerl. 2 (1953) 299 = Gymnostoma sp. (Casuarina- 

cede). 

Podocarpus elata R.BR. — ENGLER, Bot. Jahrb. 7 (1886) 445, mentioned a specimen from Timor (Kupang 

Bay) to belong to this Australian species. PILGER did not mention this specimen in his monograph and 

WASSCHER did not see it either (cf. Blumea 4, 1941, 471). 

Podocarpus palembanica Mia. FI. Ind. Bat. Suppl. (1860) 252, 289. According to DE BoER (Conif. Arch. 

Ind., 1866, 4) it is not a conifer because of its non-coniferous wood. KOSTERMANS (Reinwardtia 2, 1953, 362) 

observed its stipules and nerves and identified it as a juvenile specimen of Ganua sp., later referred tentatively 

to a distinct species by VAN DEN AsSsEM (Blumea 7, 1954, 482): Ganua palembanica (MIQ.) VAN DEN ASSEM 

& KOSTERM. (Sapotaceae). 

Thuja javanica Bur. f. Fl. Ind. (1768) 202, t. 64, f. 3. — Podocarpus javanicus (BuRM. f.) MERR. Philip. 

J. Sc. 19 (1921) 338, pro nomen. BURMAN’s description and figure are based on a specimen of Java. In L there 

is a specimen in herb. VAN ROYEN, with a label ‘Thuya javanica é Java. Monoic.’ which seems to be in Bur- 

MAN’s handwriting and which can provisionally be accepted as the type specimen. According to HALLIER /. 

(Meded. Rijksherb. n. 37, 1918, 92) it belongs to Juniperus chinensis, a conifer already cultivated in Java in 

early days. 
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POLYGALACEAE (R. van der Meijden, Leiden)’ 

Herbs (sometimes saprophytic), shrubs, lianas or trees. Stipules absent but stem 

sometimes provided with a pair of glands at the nodes. Leaves simple, entire, 

usually spirally arranged, sometimes alternate, (semi)decussate or verticillate, 

sometimes scale-like or absent. /nflorescence usually raceme-like and un- 

branched, (supra- or extra-)axillary and/or terminal, sometimes thyrsoid or fas- 

ciculate, rarely flowers solitary. Bracts present; bracteoles basal, rarely (Sa/o- 

monia, Epirixanthes) absent. Flowers bisexual, more or less zygomorphous, 

rarely actinomorphous. Sepals 5, free and quincuncial, or the lower (abaxial) 2 

connate, sometimes all connate, subequal or the lateral ones larger and then 

often wing-like (alae) and petaloid. Petals 3 or 5, free or variously united, occa- 

sionally also with the calyx, usually adnate to the base of the staminal tube or 

the filaments, subequal or more often unequal with the lower petal often keel- 

like and frequently pouched, lobed, or crested. Stamens 2—10, usually 8, fila- 

ments usually more or less connate except between the upper stamens, often ad- 

nate to the petals; anthers basifixed, tetra- or bi-, rarely trisporangiate, 1- or 

2-locular, opening by a single and often oblique pore or by a longitudinal in- 

trorse slit. Ovary superior, usually 2-locular but occasionally 1-, 3-, 5-, 7- or 

8-locular, sessile or sometimes stipitate; style simple but often variously dilated 

or lobed at apex, usually articulate with the ovary and nearly always deciduous 

in fruits. Ovules 1 per cell and subapical, or (in Xanthophyllum) 4—more in a 

1-locular, bicarpellate ovary with 2 parietal placentas, anatropous, bitegmic and 

crassinucellate. Fruit various, a berry, capsule, samara or drupe. 

Distribution. About 15 genera and over 1000 species, widespread in temperate and tropical 

regions of the world, especially well-developed in South America and South Africa. In Malesia 

6 genera, of which Polygala and Securidaca (not in Australia) are cosmopolitan, Xanthophyllum 

and Salomonia Indo-Australian, Epirixanthes Indo-Malayan. The sixth genus is Eriandra which 

belongs to the tropical American tribe Moutabeae, of which 3 genera are known in South 

America; Eriandra occurs in New Guinea and the Solomon Islands and represents a marked ex- 

ample of disjunct, tropical trans-Pacific affinities. 

Ecology. Very diverse, in wet or dry, open or closed, warm or rather cold habitats, in the 

lowlands or on mountains up to 3600 m; greatly varying in habit. Epirixanthes is a genus of small 

saprophytic (not parasitic) plants on humous soil in deep shade among litter of the rain-forest. 

Salomonia is an unseemly herb of open places. In Polygala there are woody shrubs in the under- 

growth of the rain-forest, but most species are herbs of open country, several even preferring a 

seasonal climate; one species (§ Melchiora) is a climber of the rain-forest, like Securidaca. The 

species of Xanthophyllum and the monotypic Eriandra are trees of the rain-forest, sometimes of 

lofty size. 

In some species of Polygala the occurrence of endomycorrhiza (VA-mycorrhiza) has been dem- 

onstrated (HEUBL, 1984). 

Pollination. Most species seem to be adapted to cross-pollination, but thusfar actual observa- 

tions have only been reported for some Polygala species (see there). In Epirixanthes the structure 

of the flowers seems fit for cross-pollination (see there). Self-pollination, however, has been re- 

(1) For this revision the 1970 manuscripts have been used of three former students of Professor Van Steenis: 

F.C. Roest (Polygala sect. Chamaebuxus), L.P. Rijfkogel (Securidaca), and Mrs. H.M.Y.J. André de la 

Porte-Janss (Salomonia, Epirixanthes). 

(455) 



456 FLORA MALESIANA [ser. I, vol. 103 

ported for species in diverse genera, also for those species in which cross-pollination has been 

reported, or is suspected to be possible. It may be concluded tentatively that self-pollination is 

an effective second-chance possibility for reproduction in the Polygalaceae. 

Dispersal. Corresponding to the diversity in fruit and seed types there is a great variation in dis- 

persal types (VERKERKE, 1985). Especially in Polygala many dispersal types occur: myrmeco- 

chory, ornithochory, anemochory, diplochory, epizoochory. Ornithochory also occurs in Dicli- 

danthera, Carpolobia, Atroxima, and probably in some Xanthophyllum species. Moutabea fruits 

have endozoochorous dispersal by monkeys (VAN ROOSMALEN, 1985); this may also be true for 

some Xanthophyllum species. Myrmecochory (or perhaps also anemochory) probably occurs in 

Bredemeyera, Comesperma, and Epirixanthes; anemochory also in Monnina and Securidaca 

(VAN ROOSMALEN, /.c.), but in the latter also hydrochory is possible. Epizoochory is the possible 

means of dispersal for Salomonia. 

References: HEuBL, Mitt. Bot. Staatssamm!. Muinchen 20 (1984) 222; vAN ROOSMALEN, Fr. 

Guianan Fl. (1985) 360; VERKERKE, J. Arn. Arb. 66 (1985) 385. 

Morphology. Recently the morphology and ontogeny of ovules, fruits and seeds have been 

described (and reviewed) by VERKERKE; Of Polygala: VERKERKE & BAUMAN (1980); of Xantho- 

phyllum: VERKERKE (1984); of the remaining genera: VERKERKE (1985). LEINFELLNER (1972) dem- 

onstrated that there is no principal difference in the ontogeny of the unilocular, multiovulate 

ovary of Xanthophyllum and the bi- to octoloculate, uniovulate ovary of the other Polygalaceae. 

The ontogeny of bi- and trisporangiate anthers of Polygala has been described by CHoparT (1891) 

and VENKATESH (1956). Stipular outgrowths or nodal glands are pseudostipules in the sense of 

WEBERLING (VAN DER MEIJDEN, 1982: 3). Contrary to the idealistic opinion of CHoparT (/.c.) (also 

adopted by HUTCHINSON, 1967) and CRONQUIST (1981), the primitive number of stamens is 8; the 

presence of 10 stamens (Diclidanthera; and a rare abnormality in Xanthophyllum) is a derived 

character. 

References: CHODAT, Monogr. I (1891); CronNquist, Integr. Syst. (1981) 763; HUTCHINSON, 

Gen. Fl. Pl. 2 (1967) 338; LEINFELLNER, Oest. Bot. Z. 120 (1972) 51; VAN DER MEIDEN, Leiden 

Bot. Ser. 7 (1982) 3; VENTAKESH, Bull. Torrey Bot. Club 83 (1956) 19—26; VERKERKE, Blumea 

29 (1984) 409—421; J. Arn. Arb. 66 (1985) 353—394; VERKERKE & BOUMAN, Bot. Gaz. 141 (1980) 

277-282. 

Vegetative anatomy. The Polygalaceae exhibit an interesting diversity in their leaf and 

wood anatomy, which has only fragmentarily been explored, especially for the Malesian genera. 

Hairs if present are unicellular, or more rarely uniseriate. The lower epidermis is papillate in a 

number of species. Stomata may be of the anomocyftic, paracytic or anisocytic type (all three types 

occur within the genus Xanthophyllum). An adaxial hypodermis is frequently present in the 

woody species with coriaceous leaves. The vascular pattern in petiole and midrib ranges from a 

single collateral bundle to a closed cylinder with accessory bundles (again the whole range of the 

family is represented in Xanthophyllum). The nodes are unilacunar. Unusual tracheoidal idio- 

blasts in the leaf mesophyll are characteristic for Xanthophyllum. 

The secondary xylem of the trees and climbers is characterised by largely solitary vessels with 

simple perforations, fibres with distinctly bordered pits and heterocellular rays which are usually 

narrow (1—2-seriate), but may be much wider in the Moutabeae (e.g. Securidaca). Axial paren- 

chyma is mainly paratracheal in Polygala, apotracheally diffuse and diffuse-in-aggregates plus 

vasicentric to loosely aliform in Securidaca, and apotracheally banded plus vasicentric in Xan- 

thophyllum. Included phloem occurs in the wood of Securidaca (and other Moutabeae). 

Despite the anatomical distinctness of Xanthophyllum (mainly through its tracheoidal 

idioblasts), vegetative anatomy clearly witnesses affinity with other Polygalaceae (epidermal 

characters, overall leaf histology, solitary vessels and fibre type in the wood; the parenchyma 

distribution in some Xanthophyllum species is reminiscent of that of Securidaca). In its wood 

anatomy Xanthophyllum also recalls Trigoniaceae, especially Trigoniastrum. 

References: BRIDGWATER & BaAAs, [AWA Bull. n.s. 3 (1982) 115—125; Dickson, Bot. J. Linn. 
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Soc. 67 (1973) 103—115; MeTcALFe & CHALK, Anatomy of the Dicotyledons 1 (1950) 133—138; 

StyerR, J. Arn. Arb. 58 (1977) 109-145. 

Palynology. Pollen grains in Polygalaceae are mostly suboblate to prolate, sometimes equa- 

torially constricted (Epirixanthes cylindrica), and measure from 25 to 62 um. The apertural sys- 

tem is zonocolporate (‘stephanocolporate’) in all genera, the number of apertures ranging from 

5 (Xanthophyllum papuanum) to 17, or up to 42 in Polygala. The endoapertures may be fused 

(‘synorate’) to form one broad, equatorial endoaperture, bordered by endexinous costae. In this 

way, the circle-shaped endoaperture divides a grain into two rigid halves, in which the colpi are 

no longer active in harmomegathic functioning. Volume accommodation in such a grain, and pos- 

sibly also in grains with poorly separated pores, is achieved by folding of the flexible parts of the 

mesocolpia which cross the endoapertural zone (MULLER, 1979). Similar apertural systems and 

harmomegathic mechanisms occur in the genus Utricularia of the unrelated family Len- 

tibulariaceae (THANIKAIMONI, 1966; HuyNH, 1968). 

Exine stratification is mostly obscure using light microscopy. LARSON & SKVARLA (1961) dem- 

onstrated the presence of ectexine, endexine, and a columellate infratectal layer in Polygala with 

electron microscopy. The tectum is mostly smooth, pitted, or perforate, sometimes somewhat 

fossulate or scabrate. Large perforations (‘aperturoid depressions’, ‘lacunae’) may occupy the 

poles. 

Pollen of the family Polygalaceae is very distinct. Supposed relationships with other families 

within the Polygalales are not supported by pollen morphological evidence. Pollen of the family 

Krameriaceae is certainly dissimilar to that of Polygalaceae (ERDTMAN, 1944, 1952; Smupson & 

SKVARLA, 1981). On the other hand, the distinct pollen type represents a strong argument for in- 

clusion of Xanthophyllum as a genus within Polygalaceae. Also in ascertaining the systematic 

position of Diclidanthera (ERDTMAN, 1944) and Eriandra (VAN ROYEN & VAN STEENIS, 1952) 

pollen morphology turned out to provide circumstantial or even deciding evidence. 

It is not yet possible to key out all Malesian genera of Polygalaceae on the strength of pollen 

characters. Only one rough separation can be made: pollen of Epirixanthes, Eriandra, 

Securidaca, and Xanthophyllum mostly has 12 or less apertures, while grains in Polygala and 

Salomonia rarely have less than 12. Pollen of Epirixanthes is characterized by its heavy equatorial 

belt and involute colpus margins. These features probably represent derived states in 

Polygalaceae. Pollen of Securidaca has clearly separated endoapertures. This state may be con- 

sidered as primitive, comparing with the synorate type in Polygalaceae. 

References: ERDTMAN, Bot. Notis. (1944) 80—84; Pollen morphology and plant taxonomy, 

Angiosperms (1952) 332—333; Huynu, Pollen et Spores 10 (1968) 11—55; Larson & SKVARLA, 

Pollen et Spores 3 (1961) 21—32; MuLLER, Ann. Missouri Bot. Gard. 66 (1979) 593—632; VAN 

ROYEN & VAN STEENIS, J. Arn. Arb. 33 (1952) 91—95; Smapson & SKVARLA, Amer. J. Bot. 68 

(1981); THANIKAIMONI, Pollen et Spores 8 (1966) 265-284. — R.W.J.M. VAN DER HAM. 

Phytochemistry & Chemotaxonomy. Chemical characters of the family were summar- 

ized and discussed by HEGNAUER (Chemotaxonomie der Pflanzen 5, 1969, 352—361, 459). A sup- 

plement will be included in volume 8. Glycosides releasing methyl salicylate on hydrolysis and 

saponins with triterpenic acids as their sapogenins are rather common in the family, especially in 

roots. The most characteristic genuine sapogenin of the family seems to be presenegenin, 

C39H46O7, an acid-labile derivative of oleanolic acid; it was shown to be mainly sapogenin of roots 

of several members of Bredemeyera, Carpolobia, Polygala and Securidaca. Closely related 

sapogenins are polygalacic acid from Polygala paenea and bredemolic acid from Bredemeyera 

floribunda. Mono-, di- and trimethoxycinnamic acids as well as ferulic and sinapic acid occur 

widely; usually they are esterified with free sugars such as saccharose or with the sugar-part of 

the bidesmosidic saponins. Leaf flavonoids seem mostly to be glycosides of quercetin and kaemp- 

ferol. Polygalitol (=aceritol = 1,5-anhydroglucitol) is a characteristic hexitol derivative of roots 

of many polygalaceous plants; it occurs free and combined with sugars. Seeds usually store mainly 

proteins and fatty oils, but no starch. There is still little known about the chemistry of 
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polygalaceous seed oils, but very unusual oils were shown to be produced by Monnina emarginata 

and Polygala virgata. Three groups of secondary metabolites have still to be mentioned notwith- 

standing the fact that they are known only from a few species of Polygala at present. These are 

polyhydroxylated xanthones, and naphthalin- and bibenzyl-y-butyrolactone-type lignans such as 

podophyllotoxin (e.g. Polygala polygama) and suchilactone (e.g. Polygala chinensis). Moreover, 

the Central American Polygala paniculata yielded a number of rutaceous coumarins and a diester 

of khellactone. 

The taxonomic relevance of chemical characters was discussed by HEGNAUER in 1969. It may 

be added now that the occurrence of isoprenylated coumarins and an obvious total lack of iridoids 

agree well with the assumption of sapindalean (sensu Jato) affinities. Tannins too seem to be total- 

ly lacking in Polygalaceae ; this, however, does not contradict the just mentioned assumption, be- 

cause within Sapindales s./. a strong tendency to replace tannins by other types of secondary meta- 

bolites is apparent. Finally it should not be forgotten that several chemical characters may prove 

valuable in future for infrafamiliar classification. — R. HEGNAUER. 

Taxonomy. CRONQUIST’s circumscription of the order Polygalales (1981: 763) reflects the 

general opinion of systematists; next to the Polygalaceae (with Xanthophyllum as a separate fam- 

ily) it includes the Trigoniaceae, Vochysiaceae, Malpighiaceae as well as the Tremandraceae and 

the Krameriaceae. Wood anatomical evidence (BRIDGWATER & BAAS, 1982) supports a close af- 

finity of Polygalaceae, Xanthophyllum and Trigoniaceae, but not with the other families. VAN 

DER MEIDEN (1982) found no arguments to include 7remandraceae and Krameriaceae. Although 

there seemed to be little evidence for the inclusion of Krameriaceae in the order (SIMPSON & 

SKVARLA, 1981; Stmpson, 1982), the first author recently supported the classification of Krameria- 

ceae next to Polygalaceae, mainly based on serological evidence (BUSE-JUNG, 1979). 

Splitting off Xanthophyllum as a separate family has been based on incomplete or erroneous 

knowledge of the genus. Of the three characters mentioned by CRONQUIST (/.c.), two do not hold: 

filaments are often partly and sometimes halfway connate in Xanthophyllum, and seeds with 

copious endosperm occur in four of the seven subgenera. Thus Xanthophyllum differs in a single 

though compound character from other Po/ygalaceae, viz. in the structure of the ovary (which 

ontogenetically is largely similar to other Polygalaceae, cf. LEINFELLNER, /.c.); this differs in the 

reduced septs, in the doubling of the number of ovules per carpel, and in the height of insertion 

of the ovules. On the other hand Xanthophyllum has a number of striking similarities with other 

Polygalaceae in the structure of the flowers, as well as in some vegetative characters (the presence 

of laminar and nodal glands). Also studies on the morphology of ovules, fruits and seeds 

(VERKERKE, 1984, 1985), of foliar anatomy (DicKIson, 1973) and wood anatomy (BRIDGWATER 

& BAAS, 1982) do not present arguments to split Xanthophyllum from the Polygalaceae. 

Mainly based on differences in floral structure, CHODAT (1891) distinguished three tribes in the 

family, Polygaleae, Moutabeae and Xanthophylleae. Both the studies of StyER (1977) and 

VERKERKE (1984, 1985) revealed that the differences between Moutabeae and Polygaleae are 

unclear; the results of vegetative and of seed anatomy do not correspond with differences in the 

flowers. Therefore a formal subdivision of the family is not presented. 

References: BRIDGWATER & BAAS, IAWA Bull. n.s. 3 (1982) 115—125; BusE-JUNG, Thesis, Kiel 

(1979); CHopaT, Monogr. I (1891); CRONQuIST, Integr. Syst. (1981) 763; Dickson, J. Linn. Soc. 

Bot. 67 (1973) 103—115; LEINFELLNER, Oest. Bot. Z. 120 (1972) 51; VAN DER MEIJDEN, Leiden Bot. 

Ser. 7 (1982); Stimpson, Taxon 31 (1982) 517—528; Stimpson & SKVARLA, Amer. J. Bot. 68 (1981) 

277-294; Styer, J. Arn. Arb. 58 (1977) 100—145; VERKERKE, Blumea 29 (1984) 409—421; J. Arn. 

Arb. 66 (1985) 353—394. 

Bibliographical note. R. CHopaT published a monograph of the family in two parts in 

Mém. Soc. Phys. Hist. Nat. Geneve, Suppl. 1890 (1891) 1—143, t. 1—12 and ibid. 31 (1893) 

1—500, t. 13—35. Because of frequent mention of this basic work and the complicated reference, 

I refer to this work in simpler form, as follows: CHopaT, Monogr. I (1891) and CHopatT, Monogr. 

II (1893). 
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KEY TO THE GENERA 

1. Herbs, sometimes woody at base. 

2. Lateral sepals larger than the 3 outer ones and petaloid, about as long as the petals. Lower petal (keel) 

appendiculate apically (except P. fatarinowii). Stamens 8. Fruit laterally dehiscent, the margins entire. 

Seeumottiia lobed :aniliat micrOpylar SIGG aaa tle t ln fie. eat ns. oe a ele sears ia 1. Polygala 

2. All sepals subequal, not petaloid, much shorter than the petals. Keel apically inappendiculate. Stamens 

2-6. Fruit either indehiscent, or laterally dehiscent and then the margins dentate or spinose. Seed ex- 

arillate. 

3. Autotrophic plant with (small) green leaves. Fruit laterally dehiscent, dentate or spinose along the 

margins, far exceeding the sepals. Pericarp pergamentaceous. Style S-curved at base, long. Disk absent. 

AmtHers 4 OF G6, rarely 5) Rachis of inflorescence witited. 5-2 ic. nes tec as este eee 3. Salomonia 

3. Saprophytic, echlorophyllous plant with scale-like leaves. Fruit indehiscent, enclosed by the sepals. Peri- 

carp fleshy. Style straight or very short. Disk present (but indistinct), adnate to the base of the ovary, 

semi-annular or as a lobe. Anthers 3 or 5, rarely 2 or 4. Rachis terete............. 4. Epirixanthes 

1. Shrubs, trees or lianas. 

4. Sepals united at base, upper part of calyx caducous by a circumcision. Petals basally adnate to the calyx. 

Ovary 7- or 8-locular. Fruit (by abortion) often 4- or 5-locular. Seeds completely enclosed in an aril 

5. Eriandra 

4. Sepals free, caducous or 3 or 5 persistent. Petals free from the sepals. Ovary 1- or 2-locular. Seeds without 

an aril, or aril lobed. 

5. Petals 5. Lateral sepals not petaloid and less than twice as large as the other sepals. Ovary and fruit 

Pisesiarwithts or mole OVilles oo 4 ee ee ee eae Sao 2 are 6. Xanthophyllum 

5. Petals 3 or with an additional pair of much-reduced ones. Lateral sepals (alae) petaloid and at least twice 

as large as the other sepals. Ovary 1- or 2-locular, each locule containing a single ovule. 

6. Ovary and fruit 1-locular. Fruit a distinct samara, indehiscent. Twigs with a pair of glands at the nodes. 

Seeds without appendages, ‘slabrous ¢ 25s). s4 22222220 bie eI. SOLS et 2 Sedundaca 

6. Ovary and fruit 2-locular. Capsule dehiscent, without a large wing. Nodal glands absent, rarely (6. P. 

sumatrana) pseudostipules present. Seeds either with a lobed aril, or very long-hairy... 1. Polygala 

1. POLYGALA 

LInNE, Sp. Pl. 2 (1753) 701; Gen. Pl. ed. 5 (1754) 315; DC. Prod. 1 (1824) 321; 

BENTH. & Hook. Gen. PI. 1 (1862) 136; Hassk. in Miq. Ann. Mus. Bot. Lugd.- 

Bat. 1 (1863) 151; CHopat, Monogr. I (1891); ibid. II (1893); E. & P. Nat. Pf. 

Fam.3, 4 (1896) 330; BLAKE, N. Amer. FI. 25 (1924) 305; MUKHERJEE, Bull. Bot. 

Soc. Beng. 12 (1961, ‘1958’) 29; HutcuH. Gen. FI. Pl. 2 (1967) 340; ADEMa, 

Blumea 4 (1966) 256. — Chamaebuxus (DC.) Spacu, Hist. Nat. Veg. Phan. 7 

(1838, ‘1839’) 125; Opiz, Oekon. Neuigk. Verh. (1839) 526. — Badiera (non 

DC.) Hassk. Cat. Hort. Bog. (1845) 227, p.p. — Semeiocardium (non ZOLL.) 

Hassk. in Mig. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 150. — Fig. 1-16. 

Annual or perennial herbs, shrubs, small trees or rarely lianas. Stems or twigs 

rarely with nodal glands, these sometimes transformed into spines. Leaves alter- 

nate or verticillate, sometimes (sub)opposite, rarely caducous, sometimes scale- 

like or apparently absent. Inflorescences raceme-like or rarely paniculate, 

(supra-)axillary, terminal (and then often overtopped by side-branches) or 

lateral, sometimes in dense heads. Sepals 5 or the lower pair connate, unequal, 

caducous or persistent in fruit, the two lateral ones (alae) at least twice as large 

as the other ones and often petaloid. Peta/s 3, unequal, halfway adnate to the 

staminal tube and sometimes mutually connate into a single 3-lobed petal; some- 
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times with an additional pair of reduced lateral petals; lower petal (keel) boat- 

shaped, clawed, its blade entire or 3-lobed or basally auriculate, at apex with or 

less often without 2 entire or variously incised appendages (crest). Stamens 8, 

rarely 6, monadelphous or partly dia- or triadelphous; anthers usually bisporan- 

giate by abortion of the outer microsporangiae, or sometimes tri- or tetraspo- 

rangiate, sessile or on a free filamentous stalk, opening by an apical pore or a 

V-shaped introrse slit common to both cells. Disk annular or variously reduced 
or often apparently absent. Ovary 2-celled, each locule with a single subapical 

ovule; style tip various, often 2-lobed, the apical lobe often sterile and variously 

dilated, the stigmatic lobe lateral or subapical. Capsule 2-celled or very rarely 

l-celled by abortion, compressed contrary to the sept, often more or less 

winged, sometimes with a double wing, dehiscing by a marginal split, reniform 

to oblanceolate. Seeds various, usually at micropylar side with a lobed or un- 

lobed appendage (aril) and/or with an elongate appendage, at the opposite cha- 

lazal side sometimes with a variously shaped appendage, rarely appendages at 

both sides lacking; glabrous to hairy, or rarely with a coma of hairs. 

Distr. A polytypic genus comprising at least 500 spp. in tropical, subtropical, temperate and montane 

regions. The majority of species grow in tropical South and Central America, where Polygala also has its 

greatest infrageneric diversity. Both in North America and in South Africa secondary centres of speciation 

occur. Eurasia, North Africa, Malesia and Australia are rather poor in species. In Malesia the species can be 

referred to four little-related sections. Sect. Melchiora is monotypic and endemic to New Guinea, sect. 

Pseudosemeiocardium is common in Southeast Asia, sect. Chamaebuxus occurs over all continents except 

tropical South and Central America, and the largest (probably unnatural) sect. Polygala covers the same area 

as the genus. The majority of species in Malesia have rather restricted areas, with some notable exceptions, 

e.g., P. persicariaefolia, which also occurs in tropical Africa, and P. paniculata, an American species which 

is now a pantropical weed. Two species are endemic in Malesia. 

Ecol. Species of sect. Chamaebuxus belong to the undergrowth of rain-forests, in Malesia occurring in 

submontane and montane forests, between 400 and 3000 m altitude. The single species of sect. Melchiora is 

a true liana of the tropical rain-forest. The remaining herbaceous species are heliophilous species growing in 

open terrains, in open woodland, with a preference for grasslands in seasonal areas; this is especially true for 

9. P. javana, 12. P. longifolia, 14. P. exsquarrosa, 17. P. wightiana, and 18. P. rhinanthoides, which are all 

restricted to areas subject to a distinct or pronounced dry season. 

Pollination. Self-pollination probably occurs in all species, although the flowers of the majority are attrac- 

tive to insects. Many large-flowered species show structures which seem to be adaptations to pollinating insects 

(FAEGRI & VAN DER PuL, 1979, for P. chamaebuxus), but in those species, too, self-pollination seems to occur 

frequently. 

In a number of species pollen grains are deposited directly on the stigma, often already in the unopened 

flower (VENKATESH, 1956). In many species the style tip bears special pockets in various ways in which the 

pollen grains are deposited from the anthers. At that time the stigma can theoretically still be pollinated with 

foreign pollen grains, as for instance in P. /utea (MILLER, 1971) and P. vulgaris (HEUBL, 1984). According 

to HEUBL’s observations, however, a visiting insect will effect self-pollination. Yet there are rather reliable 

records of hybrids of the latter species in nature (HEUBL, /.c.), and Fj-plants of artificially produced hybrids 

are often fertile. This must mean that cross-pollination (rarely) occurs in P. vulgaris. Only BRANTIES (1982) 

observed and described cross-pollination in the two Brazilian species P. monticola H.B.K. and P. vauthieri 

CuopatT. The pollination mechanism of those species is a very precise one, and if cross-pollination fails, the 

flowers are effectively self-pollinated. 

Perhaps such examples of precision cross-pollination can be discovered in many other Polygala species, be- 

cause it is rather unlikely that the great variation in style tips and stigma forms could have evolved in complete 

absence of gene-exchange. It is also possible that many species in which formerly cross-pollination was rare, 

have lost this possibility. 
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References: BRANTIES, Pl. Syst. Evol. 141 (1982) 41—52; FAEGRI & VAN DER PUL, Princ. Poll. Ecol. 3rd 

ed. (1979) 165, f. 6; HEuBL, Bot. Mitt. Mtinchen 20 (1984) 234; MiitEr, J. Arn. Arb. 52 (1971) 267; VENKaA- 

TESH, Bull. Torrey Bot. Club 83 (1956) 19. 

Taxon. In view of the surprisingly great variation in species-constant characters of diverse flowering and 

fruiting parts, it has been tried to split this large genus into a number of smaller genera. The large genus con- 

cept as adopted by R. CHopat (Monogr. I, 1891, 93), the only author who revised all species, is still adopted, 

some minor questions regarding the status of some American groups set aside. CHopDaAT’s infrageneric division 

of the genus, however, was unsuccessful, as had been pointed out by S.F.BLAKE in his revision of the North 

American species (1924), and more recently by ADEMA (1966) for the Malesian ones. This is probably due to 

the fact that two of CHopaT’s major characters to define his sections, viz. the presence or absence of sepals 

at fruiting state, and of carinal appendages, are not constant in the different lineages: parallel developments 

(reductions c.g. reversions of character states) will have been developed in many of these lineages. Until a new 

revision of the tropical American species has been made, it will be impossible to make a balanced reconsidera- 

tion of the status of the diverse groups of species within and outside the borderlines of this genus. 

In the Indo-Australian area a great diversity of species is present, probably caused by diverse migration 

lines. Perhaps the Australian genus Comesperma should also be included in Polygala; see note under 4. P. 

papuana. 

KEY TO THE SECTIONS AND SPECIES 

1. Lateral sepals (alae) caducous at the beginning of fruit-setting. Disk present. Leaves usually with distinct 

petioles. 

2. Annual herbs up to 30 cm high. Flowers, fruits and seeds up to 3 mm long. Spp. /—3. — 1. Sect. Pseudo- 

semeiocardium 

3. Keel without appendages at apex. Seed without tubercles, without black appendage at chalazal side 

1. P. tatarinowii 

3. Keel with a pair of appendages near apex. Seed tuberculate, with a small or large black appendage at 

chalazal side. 

4. Capsule narrowly winged, longer than wide. Seed at chalazal side with a cylindrical appendage one third 

asslonevasktiherseed itself; sia 32 yates Aba eee aes oe ae Ieee oer 2. P. malesiana 

4. Capsule broadly winged, much wider than long. Seed at chalazal side with a small, knob-like appen- 

dageneers. jmemte bs. xl cok aslo te dank: & eel eoed mete tora minora 3. P. cardiocarpa 

2. Shrubs, small trees, or lianas. Flowers, fruits and seeds at least 5 mm long. 

5. Fruit much longer than wide, at base with 3 small, persistent sepals. Seed very long-hairy, without aril. 

Upper sepal flat. Lianas. Sp. 4. — 2. Sect. Melchiora.....................0ee 000. 4. P. papuana 

5. Fruit about as long as wide, without persistent sepals. Seed glabrous or shortly hairy, partly covered by 

an aril. ‘Upper’ sepal saccate. Shrubs or small trees. Spp. 5—8. — 3. Sect. Chamaebuxus 

6. Flowers 5—6 mm long. Style straight to near stigma. Seed nearly completely covered by the aril 

5. P. oreotrephes 

6. Flowers at least 10 mm long. Style curved in apical half. Seed usually covered up to halfway by the aril. 

7. Capsule covered by a white layer of dense papillae, the wall not with prominent veins. Racemes in the 

HOGKS ™ Kecorsy Nay 8c 29 Pk ike ap Suan orc hops, hed oy hate ace RR as ee a eee ree 6. P. sumatrana 

7. Capsule without white layer, with prominent longitudinal veins. Racemes (supra-)axillary. 

8. Appendages of the keel undivided. Racemes mostly reflexed or patent from the base 7. P. venenosa 

8. Appendages of the keel divided into 7-10 + connate lobes. Racemes erect or very rarely pendulous 

8. P. arillata 

1. Lateral sepals (alae) persistent. Disk (apparently) absent. Leaves hardly petiolate. Annual to perennial 

herbs, sometimes woody at base. Spp. 9—20. — 4. Sect. Polygala 

9. Lateral sepals (alae) broadly ovate, hairy. 

10. Alae yellowish. Ovary and fruit hairy all over. Capsule narrowly winged. Stigma not recurved at apex, 

With? 2éminute@lobesiy te a6 Sorin: Geese ss Ceca erie oe ae a eerie 9, P. javana 

10. Alae green. Ovary and fruit only hairy at margin. Stigma strongly recurved at apex, at inner side with 

One stigmaticlobeweh heer hee ono =< 3 eon eee eee ee 18. P. rhinanthoides 

9. Lateral sepals (broadly) elliptic or narrower, glabrous or hairy marginally, or rarely covered by stiff 

hairs. 

11. Alae nearly symmetric, petaloid (coloured). 

12. Alae 1.5—2 mm long. Stem set with small, shortly stalked glands. Capsule unwinged. Style obliquely 

Gup-shapedrat apexes atronerendawithyastuntotelaltSi yin ile tetei iene 13. P. paniculata 
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12. Alae 3—10 mm long. Stem eglandular. Capsule winged. Style not or hardly widened at apex, without 

a tuft of hairs. 

13. Alae mucronate. Style (nearly) straight, (sub)apically with 2 small stigmatic lobes. Filaments nearly 

COmpletielymconmateren tat Wier eG oe Me ate Ahad ees lchtet Se tevelieeel ket et ee erate See 10. P. japonica 

13. Alae rounded at apex. Style curved in apical half, with one stigmatic lobe. Filaments free for at least 

one third. 

14. Alae 6-7 mm long. Capsule hairy along margin. Racemes in the forks (but terminal on side- 

branches)feBracts:andébracteolesspersistents.- +e cree eee ee ee ne 11. P. persicariaefolia 

14. Alae 3—4 (in fruit up to 5) mm long. Capsule glabrous. Racemes mostly terminal. Bracts and brac- 

teolesjearlydcaducoust, 4.0... Re Poe eee ee Rta he Seton nokta 12. P. longifolia 

11. Alae asymmetric, falcate, not petaloid (green). 

15. Capsule and vegetative parts stiffly hairy. Appendages of keel little incised. Stigma apically neither 

widenedimon shanply meflexedReey wre eee rice ook noo 14. P. exsquarrosa 

15. Capsule glabrous or hairy only at margin. Plants not stiffly hairy. Appendages of keel divided into 

a number of filiform or finger-shaped lobes. Stigma apically widened or sharply reflexed. 

16. Capsule c. 2mm long. Alaec. 3 mm long. Style apically widened, at one side with the stigmatic lobe 

15. P. polifolia 

16. Capsule (3—)3.5—5 mm long. Alae 4—6 mm long. Style apically strongly reflexed. 

17. Plant with stiffly erect, long inflorescences. Apical part of the style very asymmetrically winged. 

Lreeipantsrolemlamentsttnacelphousmaccc acters ciate eters crore 17. P. wightiana 

17. Plant with short inflorescences or, if with long ones, then these ascending. Style apically symmet- 

rically winged. Free parts of filaments not connate. 

18. Appendages of the keel finely divided into hair-like segments. Capsule almost orbicular, c. 4 by 

CTUNN I Usa ie an thao teneercl oles 6 Et cionn Gd ria OtmerctcinC ete it ho cho mtici Sita Mowean ic DG Eeeh 0 b-c 16. P. chinensis 

18. Appendages of the keel divided into finger-shaped lobes. Capsule somewhat longer than wide, 

2.5—4 by 2.5—3.5 mm. 

19. Upper petals shorter than the keel, 2.5—3.5 mm long. Capsule at the margin both with curved 

as well as with short straight hairs. Inflorescences 0.5—2 cm long........... 20. P. triflora 

19. Upper petals slightly longer than the keel, 2.5—4.5 mm long. Capsule at the margin with curved 

hairskonlyaintlorescences0!5—7xcmiblongecrcyae acicrstetaivelacianel te a erei oer oe 19. P. glaucoides 

1. Section Pseudosemeiocardium 

ADEMA, Blumea 14 (1966) 256. — Semeiocardium (non ZOLL.) HaAssk. in Miq. 

Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 150. — Polygala sect. Semeiocardium [non 

(ZOLL.) HAssk.] CHODAT, Monogr. II (1893) 41. 

Small, erect, branched, annual herbs. F/owers in terminal or axillary multiflowered unbranched 

racemes. Sepals caducous before fruit-setting. Kee/ with 2 hardly incised appendages, or inappen- 

diculate. Disk annular or consisting of 1 or 2 lobes. Style + tubular, curved in upper half, widened 

apically, at inner side with a single stigmatic lobe. Capsule orbicular to obovate, narrowly winged. 

Seeds black, shortly hairy, at micropylar side with a small appendage or with a lobed aril, at 

chalazal side with or without an appendage. 

Distr. Southeast Asia and Malesia. 

1. Polygala tatarinowii REGEL, Bull. Soc. Nat. Mosc. 

34 (1861) 523, t. 7, f. 10, 11; ForBEs & HEMSLEY, J. 

Linn. Soc. 23 (1888) 62; Craip, Not. R. Bot. Gard. 

Edinb. 11 (1919) 187; GaGNnep. Fl. Gén. I.-C. Suppl. 

1 (1938) 226, f. 1—6; Makino, III. Fl. Japan (1954) 

383; MUKHERJEE, Bull. Bot. Soc. Beng. 12 (1961) 34; 

Ouwl, Fl. Japan (1965) 587; ApEMA, Blumea 14 

(1966) 256, f. 1; ibid. 18 (1970) 564; IeBaL Dar, FI. 

W. Pakist. 52 (1973) 2, f. la—c; CHRTEK & KrisA, FI. 

Iranica 124 (1977) 2; Hur-Lin Li c.s. Fl. Taiwan 3 

(1977) 568, pl. 727; Hara, En. Fl. Pl. Nep. 2 (1979) 

51. — P. triphylla (non Bucu.-Ham. ex D.Don, 
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1825) Roy te, Ill. (1839) t. 19D, non Burm.f. 1768, e¢ 

auct. var. pro parte; MERR. En. Philip. 2 (1923) 384. 

— Semeiocardium hamiltonii Hassk. in Miq. Ann. 

Mus. Bot. Lugd.-Bat. 1 (1863) 151, p.p. — Fig. 

la—h. 

Herb up to 25 cm. Stem glabrous, faintly ribbed. 

Leaves ovate to obovate, 2—35 by 1—20 mm, acute, 

base attenuate, laxly short-hairy, ciliate, 0.5—1 cm 

petioled. Racemes terminal, including the peduncle 

1—10.5 cm; bracts and bracteoles early caducous. 

Flowers c. 1.5—2 mm long, glabrous, rosa-red to pur- 

ple. Sepals blunt, the alae obovate, S-nerved. Upper 

petals oblong, slightly longer than the keel; the keel 

inappendiculate, apically minutely  papillose. 

Filaments free for c. 1/4. Ovary orbicular; style 

curved and widened in apical half, obliquely trun- 

cate. Capsule symmetric, + quadrangular with 

rounded edges, apically to orbicular, c. 2 mm long, 

very narrowly winged all round (wings not visibly 

cross-veined), the truncate apex mucronate. Seed 

ellipsoid, not tuberculate, shortly hairy, at micro- 

pylar side with an obliquely lobed aril, at chalazal 

side inappendiculate. 

Distr. Iranto N. China, Korea, E. Siberia, Japan 

and Taiwan; in Malesia: Philippines (Luzon, Min- 

danao) and New Guinea (Sepik); apparently very 

rare. 

Ecol. Open grassland, ascending to 2000 m. 

Note. Polygala furcata RoyLe from N. India, 

Thailand and S. China differs in the following char- 

acters: keel with unlobed appendages, capsule not 

mucronate, seed tuberculate, almost globular, at 

chalazal side with a minute appendage. 

2. Polygala malesiana ADEMA, Blumea 14 (1966) 257, 

f. 3, 4. — P. triphylla Bucu.-HaAm. ex D.DON var. 

glaucescens [non WALL. Cat. (1831) 4182] BENN. FI. 

Br. India 1 (1872) 201; Kinc, J. As. Soc. Beng. 59, 

ii (1890) 130. — P. cardiocarpa (non KURZ) RIDLEY, 

Fl. Mal. Pen. 1 (1922) 139, p.p.; MERR. En. Philip. 

2 (1923) 383; MUKHERJEE, Bull. Bot. Soc. Beng. 12 

(1961) 36, p.p. — Fig. li-k. 

Herb up to 25 cm. Stem glabrous, ribbed, 2- or 

3-chotomously branched. Leaves mostly in pseudo- 

whorls of 3, broadly elliptic to ovate, 10—55 by 9—25 

mm, acute, base attenuate, laxly short-hairy, ciliate, 

0.5—1 cm petioled. Racemes terminal or in a fork, in- 

cluding the peduncle 3—7.5 cm; bracts and bracteoles 

early caducous. Flowers 1.5—2 mm long, white with 

rosa crest. Sepals blunt, the alae obovate, 5-nerved. 

Upper petals oblong, about as long as the keel; keel 

with 2 broad 2-tipped appendages. Filaments free for 

1/4—1/2, hairy along the upper suture. Ovary obcor- 

date; style curved and widened in apical half, ob- 

liquely truncate apically. Capsule symmetric, obcor- 

date, c. 2.5 mm long, apically notched, not mucro- 

nate, winged; wing cross-veined, distinctly widening 
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apically. Seed ellipsoid, tuberculate, shortly hairy, at 

micropylar side with an obliquely lobed aril, at chala- 

zal side with an appendage one third as long as the 

seed; this somewhat narrower than the seed, trun- 

cate, ending in an orbicular, hollow, membraneous 

lamella, which makes an angle of c. 45° with the 

seed. 

Distr. Malesia: Malay Peninsula (Perak, Pa- 

hang, Selangor), Lesser Sunda Islands (Sumba, Flo- 

res), SE. Celebes (Tukangbesi Is.), Philippines (Bo- 

hol), Moluccas (Buru, Ceram, Kai and Aru Is.), and 

West New Guinea (Sorong and Vogelkop Peninsula). 

Ecol. In Malaya and Celebes noted from lime- 

stone (should also be from Sumba), in open terrain, 

below 300 m. 

Note. Polygala isocarpa CHopat (P. umbonata 

Crars) differs in a number of small but constant 

characters, especially in the style, which is somewhat 

inflated and apically not widened, and in the chalazal 

appendage of the seed, of which the kidney-shaped, 

basal, hollow membraneous lamella makes a right 

angle to the seed. 

3. Polygala cardiocarpa Kurz, J. As. Soc. Beng. 41, 

ii (1872) 293; CHopaT, Monogr. II (1893) 42, nomen; 

Cras, Not. R. Bot. Gard. Edinb. 11 (1919) 187, 188; 

RIDLEY, Fl. Mal. Pen. 1 (1922) 139, p.p.; CRAIB, Fl. 

Siam. En. 1 (1931) 100; ApEMA, Blumea 14 (1966) 

260, f. 6. — MHeterosamara birmanica (O. K.) 

CuHopatT, Bull. Herb. Boiss. 3 (1895) 128. — P. 

palustris LACE, Kew Bull. (1915) 344; MUKHERJEE, 

Bull. Bot. Soc. Beng. 12 (1961) 36. — Fig. 11-n. 

Herb up to 25 cm. Stem glabrous, somewhat 

ribbed, towards apex trichotomously branched. 

Leaves ovate to elliptic, 6-55 by 4—30 mm, acute, 

base attenuate, laxly short-hairy, ciliate, 0.5—1.5 cm 

petioled. Racemes terminal or in a fork, including 

the peduncle 1.5—14 cm; bracts and bracteoles early 

caducous. Flowers c. 3 mm long, glabrous, orange- 

yellow to bright yellow. Outer sepals short-mucro- 

nate, alae broadly obovate, rounded, 3-nerved. Up- 

per petals oblong, slightly longer than the keel; keel 

with 2 rounded appendages. Filaments free for 

1/4—1/2. Ovary obcordate, the upper cell smaller; 

style curved and widened in apical half, obliquely 

truncate apically. Capsule asymmetric, broadly ob- 

cordate, c. 2.5 by 3.5 mm, provided with 2 unequal 

cross-veined wings. Seed + ellipsoid, tuberculate, 

shortly hairy, at micropylar side with a minute ob- 

lique appendage covered by a rather small, obliquely 

lobed aril, at chalazal side with a minute appendage. 

Distr. Burma, Thailand; in Malesia: Malay Pen- 

insula (Langkawi Is.). 

Ecol. Apparently restricted to limestone rocks. 

In Langkawi at very low altitude, in Southeast Asian 

mainland ascending to 2000 m. 
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Fig. 1. Polygala tatarinowii REGEL. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at right 

one petal; e. staminal tube laid open; /. pistil; g. fruit; A. seed. — P. malesiana ApeMA. i. Flower; j. fruit; 

k. seed, lateral and ventral view. All x 15. — P. cardiocarpa Kurz. |. Flower; m. fruit; n. seed. All x 10 (a—h 

Ramos & EDANO BS 40317, i-k JENSEN 169, /—n CuRTIS 3686). 
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Note. Similar to P. furcata RoyLe from N. India, 

Thailand and S. China, especially in the seed. The 
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latter has narrowly winged capsules without promi- 

nent venation. 

2. Section Melchiora (STEEN.) MEIJDEN, comb. nov. 

Bredemeyera sect. Melchiora STEEN. Acta Bot. Neerl. 17 (1968) 380 (Typus: 

Bredemeyera papuana STEEN.). 

Liana. Flowers in short axillary racemes. Lateral sepals (alae) caducous before fruit-setting, 

other sepals persistent below the fruit. Kee/ inappendiculate. Disk indistinct, annular, slightly 

sunken in apex of pedicel, at upper side slightly protruding. Ovary apically elongated into a sterile 

part; style articulate with the ovary, curved in apical half, apically slightly 2-horned, stigma ellip- 

tic, terminal. Capsu/e much elongated, unwinged. Seed at micropylar and chalazal side with small 

appendages, completely set with hairs at least as long as the seed. 

For distribution, ecology and taxonomy see the species. 

4. Polygala papuana (STEEN.) MEUDEN, comb. nov. 

— Bredemeyera papuana STEEN. Acta Bot. Neer]. 17 

(1968) 380. — Fig. 2. 

Liana, glabrous in all parts except sepals and seed. 

Twigs slightly angular. Leaves obovate-oblong to 

obovate-lanceolate, rarely lanceolate, c. 3.5—8.5 by 

1.5—3 cm, shortly acuminate, gradually attenuate at 

base, nerves c. 5—7 pairs, 0.5—1.5 cm petioled. 

Racemes axillary, 1 or 2 together, including the ped- 

uncle 2—6 cm long. Bracts and bracteoles persistent 

(2). Flowers 4.5—6.5 mm long, white with red keel, 

on 3—5 mm long pedicels. Sepals adnate over 0.5—1 

mm to the petals, + orbicular shortly ciliate, the alae 

broadly obovate. Upper petals obliquely obovate to 

oblong; keel emarginate. Filaments halfway free. 

Ovary obovate, apically with a | mm long sterile 

part. Capsule obovate-linear, c. 18—22 by 2-2.5 

mm, shortly acuminate at apex, gradually narrowed 

towards base, unwinged. Seed 5—7 by c. 1 mm, com- 

pletely covered by white silky hairs c. 1.5 cm long. 

Distr. Malesia: New Guinea. 

Ecol. Thin vine in disturbed forest below 300 m. 

Note. Recent Australian authors (THOMPSON, FI. 

New South Wales 112, 1978, 2; PEDLEY, Austrobai- 

leya 2, 1984, 7) claimed that this species belongs to 

the genus Comesperma. They agree with VAN 

STEENIS (/.c.) that Comesperma differs from the 

South American genus Bredemeyera in a single char- 

acter; in the latter the carinal appendage bears the 

coma-hairs; in Comesperma the coma-hairs are pres- 

ent all over the seed or in two rows. It is dubious 

whether other differences exist. However, it is uncer- 

tain whether Comesperma itself is a good genus. 

Some Comesperma species (viz. those of sect. Pro- 

sthemosperma F.v.M. Pl. Vict. 1862, 186) have no 

coma-hairs and no elongated capsule. Comesperma 

can only be upheld if it could be proven that this is 

a reversion (by reduction) of the evolution. If, how- 

ever, these ‘abnormal’ Comesperma species repre- 

sent the primitive character of fruit and seed, the 

genus cannot be upheld against Pol/ygala. Thusfar 

this important question has been neglected. On the 

other hand it should be noted that two species of 

Polygala sect. Chamaebuxus (P. wattersii HANCE 

and P. mariesii HEMSLEY, both from China) have 

‘typical’ Comesperma fruits and seeds, but definitely 

do not belong to this group as can be demonstrated 

by the differences in floral characters. Thus there is 

good reason to assume that Comesperma should be 

merged into Polygala. The same may be true for Bre- 

demeyera, but the present state of knowledge on this 

genus is still incomplete. In view of the weak differ- 

ences of Bredemeyera and Comesperma with 

Polygala, there is no good reason to combine both 

(under Bredemeyera) as VAN STEENIS (/.c.) proposed. 

As a consequence Bredemeyera papuana is best con- 

sidered for the present to be a species of Polygala. 

The affinity of P. papuana with the typical repre- 

sentatives of Comesperma is unclear. Surprisingly, 

PepLey (/.c.) dismissed the difference in the calyx as 

‘rather trivial’, whereas CHopaT used this character 

as the main one for his subdivision of the genus Poly- 

gala. As far as I am aware only one other species (P. 

acicularis Outv. from tropical Africa) has caducous 

alae and persistent sepals. At present it seems better 

to keep P. papuana in a separate section, separate 

from Comesperma when considered as a section 

from Polygala. 
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Fig. 2. Polygala papuana (STEEN.) MEUDEN. a. Habit, x 0.66; b. flower; c. lateral petal; d. upper petal; e. 

ditto; f. keel; g. stamens; all x 4; A. anther, x 16; i. ovary and style, x 4; /. young fruit, k. ripe fruit; x 1.3; 

I. seed, x 2.5 (a, e, /—-/ DocTERS VAN LEEUWEN 10387, b—d, f—i LEDERMANN 9395). 
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3. Section Chamaebuxus 

DC. Prod. 1 (1824) 331; CHopat, Monogr. II (1893) 93. — Chamaebuxus (DC.) 

SpacH, Hist. Vég. Phan. 7 (1838) 125 (‘1839’); Opiz, Oekon. Neuigk. Verh. 

(1839) 526. — Badiera sensu Hassk. Cat. Hort. Bog. (1844) 227, p.p. 

Little-branched shrubs or small trees up to 6 m high, or low chamaephytes with woody base, 

sometimes very spiny. Nodal glands sometimes present. /nflorescences mostly extra-axillary and 

unbranched, raceme-like, rarely branched, or very short, 1—2-flowered and axillary. Flowers 

mostly turned upside-down. Sepals caducous before fruit-setting, the adaxial one saccate. Keel 

with 2 fleshy, not or little-incised, rarely with strongly incised appendages. Disk annular or con- 

sisting of a single lobe. Sty/e straight or curved in apical half, apically obliquely 2-fid, the apical 

lobe sterile, the stigmatic lobe subapical. Capsule about as wide as long or didymous, or some- 

times (not in Mal.) spathulate, unwinged or narrowly winged. Seed at micropylar side with a short 

curved appendage and from there usually with a distinct, unlobed aril, at chalazal side inappen- 

diculate but chalazal area often slightly protruding; (sub)glabrous or (not in Mal.) completely 

covered with hairs at least twice as long as the seed. 

5. Polygala oreotrephes BurTT, Not. R. Bot. Gard. LEY, J. Linn. Soc. Bot. 38 (1908) 303; Fl. Mal. Pen. 

Edinb. 29 (1969) 148, fig.; STONE, Fed. Mus. J. 26 1 (1922) 138; HeNb. Gard. Bull. S. S. 4 (1927) 93; J. 

(1981) 131. — P. monticola (non H.B.K., 1823) Rip- Fed. Mal. St. Mus. 13 (1927) 2; Sym. J. Mal. Br. R. 

Fig. 3. Polygala oreotrephes Burtt. a. Capsule; b. seed. — P. sumatrana Mig. c. Capsule; d. seeds. — P. 

venenosa Juss. ex Por. e. Capsule; f. seeds. — P. arillata BucH.-Ham. ex D.Don. g. Capsule; 4. seeds. All 

x 5 (a, b MAXWELL 78-320, b, c MorLEY 437, e, f PNH 117264, g, h MAXWELL 74-782). 
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As. Soc. 14 (1936) 347; HEND. Mal. Nat. J. 4 (1949) 

30, f. 18. — Fig. 3a, b. 

Erect, simple or branched shrub, 30—90 cm high. 

Twigs slightly angular, (sub)glabrous. Leaves oblong 

to lanceolate, 5-16 by 1—5 cm, acuminate or 

cuspidate, base attenuate, glabrous to hairy, charta- 

ceous, petioled (petiole 0.5—2 cm). Racemes ter- 

minal, 1—4 together, erect, including the peduncle 

4—16 cm, dense. Bracts and bracteoles early cadu- 

cous. Flowers 5—6 mm long, white and yellow, later 

crimson and pink, on 1—3 mm long pedicels. Sepals 

rounded, usually ciliate, the abaxial one not strongly 

saccate, the alae elliptic to nearly orbicular. Upper 

petals lanceolate; keel with 2 deltoid, massive, 

wrinkled appendages. Filaments free for c. 1/4. Disk 

+ annular, abaxially protruding backwards. Ovary 

+ quadrangular with rounded edges; style straight 

or with slightly recurved apex, subapically at inner 

side with a knob-like stigmatic appendage and there 

laterally with 2 triangular, wing-like appendages. 

Capsule + didymous, c. 7 by 12 mm, winged, with 

faintly protruding concentric nerves, coriaceous, 

purple, glabrous. Seed elliptic or orbicular, at micro- 

pylar side with a small appendage, black, glabrous, 

(nearly) completely covered by the smooth, orange to 

scarlet aril, the slightly protruding chalaza and the 

raphe distinctly visible. 

Distr. Malesia: Malay Peninsula and Borneo 

(Sarawak: Murud), apparently very rare in the latter 

locality. 

Ecol. Mountains, 1100—2500 m. 

6. Polygala sumatrana Mia. Fl. Ind. Bat., Suppl. 

(1861) 392; CHopat, Bull. Herb. Boiss. 4 (1896) 234. 

— P. glaucocarpa Rw1ey, J. Fed. Mal. St. Mus. 84 

(1917) 16. — Fig. 3c, d. 

Erect, dichotomously branched small shrub. 

Twigs slightly angular, thinly strigose, glabrescent, 

at the nodes often with small, triangular pseudosti- 

pules. Leaves oblong to linear-lanceolate, 4.5—15 by 

1.5—3.5 cm, cuspidate, base attenuate, thinly 

strigose, up to 2 cm petioled. Racemes terminal be- 

tween 2 opposite twigs or leaves, erect, later pendu- 

lous, including the peduncle 3.5—7.5 cm, lax. Bracts 

and bracteoles early caducous. Flowers c. 15 mm 

long, white to pink and later violet, with yolk-yellow 

appendages on the keel, on 4—11 mm long pedicels. 

Sepals rounded, ciliate, the alae obovate-oblong. 

Upper petals lanceolate; keel with 2 large fleshy en- 

tire appendages. Filaments free for c. 1/4. Disk an- 

nular, abaxially protruding. Ovary + quadrangular 

with rounded edges; style straight in basal half, in up- 

per half falcate, apically weakly 2-fid, at inner side 

with the stigmatic lobe. Capsule broadly obcordate, 

c. 9-10 by 11—14 mm, winged (wings not transverse- 

ly veined), without protruding nerves, coriaceous, 

very densely covered by white, orbicular, flat 

papillae. Seed elliptic, at micropylar side with a small 

appendage, reddish brown, glabrous, up to about 

halfway covered by the smooth aril, the slightly pro- 

truding chalaza and the raphe distinctly visible. 

Distr. Malesia: West, Central and East Sumatra. 

Ecol. Mountain forests, 1000—2200 m. 

7. Polygala venenosa Juss. ex Porr. in Lamk, En- 

cycl. 5 (1804) 493; DC. Prod. 1 (1824) 331; Hassk. 

Flora 25? (1842) Beibl. 2, 31; Mra. Fl. Ind. Bat. 1, 2 

(1858) 126; O.K. Rev. Gen. Pl. 1 (1891) 45, incl. var. 

eramosa O. K.; CHopaT, Monogr. II (1893) 98; 

Riwiey, Trans. Linn. Soc. II, 3 (1893) 276; STAPF, 

ibid. 4 (1894) 131; MerRR. Philip. J. Sc. 2 (1907) Bot. 

277; BACKER, Schoolfl. Java (1911) 77; HA t.f. 

Meded. Rijksherb. 12 (1912) 26; Koorp. Exk. FI. 

Java 2 (1912) 450; RrpLey, J. Fed. Mal. St. Mus. 84 
(1917) 16; Merr. En. Born. (1921) 324; Rm ey, FI. 

Mal. Pen. 1 (1922) 137; Merr. En. Philip. 2 (1923) 

385; Burk. Gard. Bull. S. S. 3 (1923) 34; Koorp. Fl. 

Tjibodas 2 (1923) 132; Burk. Gard. Bull. S. S. 3 

(1925) 345; HEND. J. Mal. Br. R. As. Soc. 5 (1927) 

242; MerRR. Pl. Elm. Born. (1929) 133; Crars, Fl. 

Siam. En. 1 (1931) 104, incl. var. robusta; MERR. 

Contr. Arn. Arb. 8 (1934) 84; HEND. Mal. Nat. J. 4 

(1949) 29; MUKHERJEE, Bull. Bot. Soc. Beng. 12 

(1961) 31; BACKER & Baku./f. Fl. Java 1 (1963) 198; 

STEEN. Mount. Fl. Java (1972) pl. 41-5, incl. ssp. 

pulchra (HAssK.) STEEN., pl. 41-6. — P. pulchra 

Hassk. Flora 25? (1842) Beibl. 2, 32; CHopar, 
Monogr. II (1893) 100; BAcKER, Schoolfl. Java 

(1911) 77; Koorp. Exk. Fl. Java 2 (1912) 450; 

Riwiey, Fl. Mal. Pen. 1 (1922) 137; Rm ey, J. Str. 

Br. R. As. Soc. n. 87 (1923) 53; BACKER & BAKH-f. 

Fl. Java 1 (1963) 198. — Badiera venenosa (Por.) 

Hassk. Cat. Hort. Bog. (1844) 227. — Badiera pul- 

chra (Hassk.) Hassk. /.c. 227. — Chamaebuxus ve- 

nenosa (Porr.) Hassk. Pl. Jav. Rar. (1848) 294; in 

Mig. Pl. Jungh. 1 (1851) 26, incl. var. robusta, 

gracilis, aptera; in Mig. Ann. Mus. Bot. Lugd.-Bat. 

1 (1863) 154, incl. subvar. obovata & elliptica, var. 

minor. — Chamaebuxus pulchra (HAssk.) HAssK. 

Pl. Jav. Rar. (1848) 294; in Miq. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1863) 152. — P. simassan Mia. FI. Ind. 

Bat., Suppl. (1861) 392. — Fig. 3e, f. 

Erect, sparingly dichotomously branched shrub or 

small tree, 0.7—5 m high. Twigs terete, (sub)gla- 

brous, fleshy or not, at the nodes sometimes with 

small pseudostipules. Leaves elliptic to lanceolate, 

7—33 by 4-13 cm, acuminate, base attenuate, thinly 

strigose to glabrous, glaucescent beneath, 0.5—3 cm 

petioled. Racemes extra-axillary, mostly reflexed 

from the base, including the peduncle 2—26(—50) cm 

long, lax to dense; rachis straight and thick or thin 

and flexuous. Bracts and bracteoles early caducous. 

Flowers 13—20 mm long, upper petals white or ma- 

genta and turning violet, crest yellow and turning 
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dark violet to brownish, on 6—15(—20) mm long 

pedicels. Sepa/s white or yellowish, rounded, ciliate, 

alae obovate. Upper petals lanceolate; keel with 2 

large massive, wrinkled appendages. Filaments free 

for about one third. Disk annular, sometimes abax- 

ially protruding. Ovary obreniform to orbicular; 

style straight in lower half, in upper half falcate, api- 

cally weakly 2-fid, at inner side with the stigmatic 

lobe. Capsule obreniform to didymous, 5—8 by 

7.5—12 mm, winged or unwinged, with more or less 

protruding concentric ribs, coriaceous, greenish pur- 

ple to deep purple, glabrous. Seeds elliptic, at micro- 

pylar side with a small appendage, purplish black, 

glabrous, to halfway or nearly completely covered by 

the smooth, orange to scarlet aril, the slightly pro- 

truding chalaza and the raphe distinctly visible. 

Distr. Malesia: Peninsular Thailand (Pattani), 

Malay Peninsula, Sumatra, Java, Borneo, Philip- 

pines. 

Ecol. Undershrub or tree in forests, 0—2400 m. 

Taxon. VAN STEENIS (1972) distinguished two 

ecological races: ssp. pulchra, with rather small 

leaves, non-fleshy stems, and lax inflorescence with 

thin, flexuous axes, and ssp. venenosa with fleshy 

leaves and stems, dense inflorescence with thick, 

straight axes, the first occurring in submontane alti- 

tudes on stony, well-drained places in light forest on 

slopes and ridges, the latter in the depth of primary 

and secondary forest in deep moist humus, stream 

valleys and riparian. Also in Java intermediate forms 

occur. Outside Java the distinction between both 

types is less distinct or even obscure. 

8. Polygala arillata BucH.-Ham. ex D.Don, Prod. 

Fl. Nep. (1825) 199; Wa tL. PI. As. Rar. 1 (1830) 100; 

Mia. FI. Ind. Bat. 1, 2 (1858) 125; BENN. FI. Br. In- 

dia 1 (1872) 200, p.p.; Forbes & HEMsLEY, J. Linn. 

Soc. 23 (1886) 59; CHopaT, Monogr. II (1893) 94; 

TRIMEN, FI. Ceyl. 1 (1893) 79; Burk. Rec. Bot. Surv. 

India 4 (1910) 98; Hanp.-Mazz. Symb. Sinic. 7 

(1933) 633; KANNILAL & Das, Fl. Assam 1, 1 (1935) 

87; GAGNEP. Fl. Gén. I.-C. Suppl. 1 (1938) 231; 

BANERJI, J. Bomb. Nat. Hist. Soc. 51 (1953) 555; 

KITAMURA, Fl. Pl. Nepal Himal. (1955) 170; Smott- 

NAND, Thai For. Bull. 2 (1955) 3; MUKHERJEE, Bull. 

Bot. Soc. Beng. 12 (1961) 31; SmiTINAND, Nat. Hist. 

Bull. Siam Soc. 20 (1961) 43; LAUENER, Not. R. Bot. 

Gard. Edinb. 26 (1965) 343; Kanal, Fl. E. Himal. 

(1966) 173; HANSEN c.s. Dansk Bot. Ark. 25 (1967) 

83; KaANar, Phot. Pl. E. Himal. (1968) f. 138; 

Murata, Acta Phyt. Geobot. 25 (1973) 116; Hara, 

En. Fl. Pl. Nepal 2 (1979) 50. — Chamaebuxus 

arillata (D.Don) Hassk. in Mig. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1863) 153; Kurz, Fl. Burma 1 (1877) 

79, p.p. — P. tonkinensis CHopaT, Monogr. II 

(1893) 97. — Crotalaria duboisii LEv. Bull. Soc. Bot. 

Fr. 51 (1904) 291, cf. LAUENER, /.c. — Fig. 3g, h. 

Erect, dichotomously branched shrub or small 

tree, 1.5—6 m high. Twigs terete, glabrescent. Leaves 

oblong to ovate-lanceolate, 5-20 by 1.5—8 cm, 

cuspidate, base attenuate to obtuse, thinly hairy to 

glabrous, beneath somewhat glaucescent, up to 1.5 

cm petioled. Racemes terminal, axillary or extra- 

axillary, erect or rarely pendulous at apex, including 

the 6—12.5 cm long peduncle, dense. Bracts and 

bracteoles early caducous. Flowers 11—20 mm long, 

yellow, turning orange and red, on 2—7(—9) mm long 

pedicels. Sepals rounded, ciliate, alae obovate. Up- 

per petals lanceolate, keel with 2 much-incised ap- 

pendages. Filaments free for one third. Disk an- 

nular. Ovary orbicular, sometimes ciliate; style 

straight in lower half, curved in upper half, apically 

weakly 2-fid, at inner side with the stigmatic lobe. 

Capsule + orbicular or somewhat asymmetric, 8—10 

by 12—15 mm winged, with prominent concentric 

ribs, coriaceous, glabrous. Seeds globular, at micro- 

pylar side with a distinct appendage, black, glabrous 

or sparsely hairy up to halfway covered by an irregu- 

larly lobed and apically rather strongly projecting 

aril, the little protruding chalaza and the raphe dis- 

tinctly visible. 

Distr. India and Sri Lanka, Nepal, Bhutan, S. 

China, Hongkong, Burma, Thailand, Indochina; in 

Malesia: Philippines (Palawan; see HANSEN, /.c.). 

Ecol. Undershrub in forests from 1000—3000 m, 

in Palawan at 850 m. 

Note. Polygala trichocolpa CHODAT with about 

the same distribution (but not yet found in Malesia) 

differs in the branched inflorescence and in the typi- 

cal, galeate (helm-shaped) aril. Polygala karensium 

Kurz, from Burma to Vietnam and Yunnan, differs 

in the geniculate style which is nearly recurved in the 

apical half and is strongly thickened subapically, and 

in the unribbed capsule. 

4. Section Polygala 

Polygala sect. Orthopolygala CHopaAT, Monogr. II (1893) 120, nom. illeg. 

Little- to much-branched annuals to perennial herbs or low chamaephytes with woody base, 

or (not in Mal.) shrubs or small trees, sometimes nearly aphyllous. Jnflorescences raceme-like, ter- 
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Fig. 4. Polygala javana DC. Habit, x 0.7 (TEWSMANN S.7.). 
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minal, (supra-)axillary, or in the forks, unbranched, many or few-flowered. Sepals persistent in 

fruit, the lowest pair sometimes (not in Mal.) partly or wholly connate, or very rarely (not in Mal.) 

all or only the lateral ones caducous before fruit-setting. Kee/ with usually much-incised ap- 

pendages or rarely (not in Mal.) inappendiculate. Disk apparently absent. Sty/e and stigma 

variously shaped. Capsule mostly more or less orbicular, sometimes elongated, usually narrowly 

or sometimes widely winged. Seeds various, usually at micropylar side with a 2- or 3-lobed aril, 

sometimes (not in Mal.) with a translucent appendage along the raphe to the chalazal side; 

glabrous or hairy, rarely set with very long hairs, in the Malesian spp. at chalazal side inappen- 

diculate. 

9. Polygala javana DC. Prod. | (1824) 327; W. & A. 

Prod. 1 (1834) 38; Mia. Fl. Ind. Bat. 1, 2 (1858) 124; 

THwaltTEs, En. (1864) 22; Hassk. in Miq. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1863) 180; BENN. FI. Br. India 1 

(1872) 201; TRIMEN, FI. Ceyl. 1 (1893) 80; BACKER, 

Schoolfl. Java (1911) 79; Onkruidfl. Suiker. (1934) 

394, Atlas t. 375; MUKHERJEE, Bull. Bot. Soc. Beng. 

12 (1961) 44, excl. var.; BACKER & BAKH./. Fl. Java 

1 (1963) 198; ApEMA, Blumea 14 (1966) 261; Mat- 

THEW, Fl. Tamil. Carnatic 1 (1981) 70. — P. tinctoria 

(non VAHL) Hassk. in Mig. Ann. Mus. Bot. Lugd.- 

Bat. 1 (1863) 181, p.p. — Fig. 4, 5. 

Perennial, erect, branched herb, up to 80 cm high. 

Stem terete, becoming woody at base, set with short 

curved hairs. Leaves mostly obovate-oblong, 5—35 

by 2—12 mm, subsessile, mucronate, with recurved 

margins shortly hairy at both sides, in transmitted 

light finely punctate-dotted. Racemes supra-axillary, 

often leaf-opposed, the free part 2—8 cm long. Bracts 

persistent, + rhomboid, 1—2 mm long, hairy. 

Flowers 8—10 mm long, with purple crista and yel- 

lowish alae. Sepa/s mucronate, hairy on both sides, 

ciliate, the alae broadly ovate, flabellate-veined. Up- 

per petals oblong, hairy inside in basal half; keel 

auriculate and there sometimes hairy, with 2 much- 

incised appendages. Filaments free for 1/8—1/3. 

Ovary + quadrangular with rounded sides, apically 

notched, hairy all over; style straight in lower half, 

curved in upper half, subapically at inner side with 2 

small, spaced, stigmatic lobes, slightly widened be- 

tween the lobes. Capsule smaller than the alae, + 

quadrangular, apically notched, with a narrow, 

membraneous, veined margin, hairy. Seeds + 

globular, at micropylar side with an unequally 

3-lobed aril, black, hairy. 

Distr. Sri Lanka and S. India; in Malesia: Java 

e 

Fig. 5. Polygala javana DC. a. Flower; b. upper sepal; c. ala; all x 4; d. keel enveloping staminal tube, at 

right one petal; e. opened staminal tube; /. pistil; all x 6; g. fruit, x4; A. seed, x 6 (a—f TEUSMANN S.n., 8, 

h BACKER 36532). 
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(from Semarang eastwards, incl. Madura & Kangean 

Is.), Lesser Sunda Islands (Bali, Lombok, Sumba, 

Sumbawa, Flores, Timor). 

Ecol. Characteristic for areas subject to a strong 

dry season, in teak forests, between grass, several 

times on limestone, below 250 m, once at 700 m in 

Sumba. 

10. Polygala japonica Houtt. Handl. 10 (1779) t. 62 

f. 1; DC. Prod. 1 (1824) 324; BENTH. Fl. Austr. 1 

(1863) 138; CHopat, Monogr. II (1893) 353; 

F.M.BaILey, Queensl. Fl. 1 (1899) 78; MERR. & 

RoLrFe, Philip. J. Sc. 3 (1908) Bot. 106; GAGNEpP. FI. 

Gén. I.-C. 1 (1909) 255; MeErRR. En. Philip. 2 (1923) 

384: YamazuTa, List Manch. Pl. (1930) 176; 

MASAMUNE, Yakusima (1934) 263; MAKINO, Ill. FI. 

Japan (1954) 382; Onwi, Fl. Japan (1965) 587; 

ApEMA, Blumea 14 (1966) 263, f. 8; Proc. R. Soc. 

Queens. 80 (1969) 126; Horrkawa, Atlas Jap. Fl. 1 

(1972) 155; Wiis, Pl. Vict. 2 (1972) 342; WALKER, 

Fl. Okinawa (1976) 623; Hur-Lin Li c.s. Fl. Taiwan 

3 (1977) 558, f. 726; THompson, Fl. New South Wales 
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112 (1978) 14. — P. vulgaris (non L.) THUNB. FI. 

Jap. (1784) 277. — P. veronicea F.v.M. Trans. Vict. 

Inst. 1 (1855) 117; CHopaTt, Monogr. II (1893) 355 

(‘veronicaefolia’); Domin, Bibl. Bot. 89 (1927) 855; 

Burs. Fl. Austr. Cap. Terr. (1970) 244, t. 237. — P. 

khasyana Hassk. in Mig. Ann. Mus. Bot. Lugd.- 

Bat. 1 (1863) 176. — P. sibirica (non L.) HaAssk. L.c. 

260; BENN. FI. Br. India 1 (1872) 205, p.p.; Ewart, 

Fl. Vict. (1931) 715. — P. sibirica L. var. japonica 

(Houtt.) T. ITo, J. Coll. Sc. Univ. Tokyo 12 (1899) 

311. — P. luzoniensis MerRR. Philip. J. Sc. 1 (1906) 

Suppl. 202. — P. hondoénsis Nakai, Bot. Mag. 

Tokyo 36 (1922) 21. — Fig. 6. 

Perennial, prostrate or ascending, branched 

undershrub 10—20 cm high, mostly developing a 

woody, rhizomatous, erect root crown or stem base. 

Stem terete, becoming woody at the base, set with 

short curved hairs. Leaves ovate to elliptic, the lower 

ones proportionally broadest, 5—15 by 3—8 mm, sub- 

sessile, acute, with slightly recurved margin, promi- 

nent-reticulate veined, mostly minutely hairy on at 

least midrib and margin, in transmitted light faintly 

Fig. 6. Polygala japonica Houtt. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at right 

one petal; e. opened staminal tube; f. pistil; g. fruit; A. seed. All x 7 (a—fSHAW Mayer s.n.; g, 4 BORGMANN 

326). 
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finely punctate-dotted. Racemes supra-axillary, the 

free part 1—3 mm long, rather few-flowered. Bracts 

and bracteoles early caducous. Flowers 5—7 mm 

long, mauve or purple to deep lavender. Sepals 

mucronate, the outer shortly hairy, the alae elliptic, 

3—S-nerved. Upper petals oblong, rarely (JACOBS 

7428) absent or very much reduced, hairy inside in 

basal half; keel articulate, with 2 much-incised ap- 

pendages. Filaments (nearly) connate to apex. Ovary 

broadly obovate, glabrous; style (nearly) straight, 

subapically at inner side with 2 small, spaced (1 mm) 

stigmatic lobes, the lower one + knob-like. Capsule 

broader and somewhat shorter than the alae, c. 4—5 

by 5 mm, emarginate apically, with a rather wide (c. 

1 mm), veined membraneous margin which is apical- 

ly often wider than basally. Seeds + ovoid, at 

micropylar side with an unequally 3-lobed aril, 

black, hairy. 

Distr. NE. India, Burma, Sri Lanka, Indochina, 

China, Japan, Korea and E. Siberia, also in the 

Ryukyu Is. and Taiwan, in E. Australia southwards 

to NE. Victoria; in Malesia: Philippines (Luzon, 

Mindoro) and New Guinea. 

Ecol. Roadsides, grasslands, trodden ground in 
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the mountains, 1200-2600 m; 

0—1500(—2000) m. 

Note. Closely allied to P. sibirica L., which oc- 

curs from Central Europe to Central China and NE. 

India (Khasya). This differs in the following charac- 

ters: leaves mostly longer and narrower, ovary or- 

bicular and ciliate, stigmas closer together, capsule 

oblong with narrower wing. 

in Japan from 

11. Polygala persicariaefolia DC. Prod. | (1824) 326; 

WaLL. Pl. As. Rar. 2 (1831) 79, t. 184; Hassk. in 

Miq. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 178; Oxtv. 

Fl. Trop. Afr. 1 (1868) 129; Benn. FI. Br. India 1 

(1872) 202; F.v.M. Descr. Not. Pap. Pl. 7 (1887) 26; 

CHopaT, Monogr. II (1893) 331; F.M.Bamey, 

Queensl. Fl. 1 (1899) 78; K.Scu. & Laut. Fl. Schutz- 

geb. Stidsee, Nachtr. (1905) 326; F.M.Bamey, 

Compr. Cat. Queens]. P]. (1913) 43; Merr. En. Phil- 

ip. 2 (1923) 384; Cram, Fl. Siam. En. 1 (1931) 103; 

Merr. Pap. Mich. Ac. Sc. 20 (1935) 100; GAGNEP. 

Fl. Gén. I.-C. Suppl. 1 (1938) 236; BaNnern, J. 

Bomb. Nat. Hist. Soc. 51 (1953) 555; ibid. 55 (1958) 

251; MUKHERJEE, Bull. Bot. Soc. Beng. 12 (1961) 45; 

BACKER & BakHu./f. Fl. Java 1 (1963) 199; BANERMI, 

Fig. 7. Polygala persicariaefolia DC. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at 

right one petal; e. opened staminal tube; f. pistil; g. fruit; 4. seed. All x 7.5 (a—f Princco ATmopio 123; g, 

h [Boer 32). 
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Rec. Bot. Surv. India 19? (1965) 25; KaNal, Fl. E. 
Himal. (1966) 173; ApEema, Blumea 14 (1966) 265, f. 

9; Proc. R. Soc. Queensl. 80 (1969) 128; MATTHEW, 

Fl. Tamil. Carnatic 1 (1981) 72. — P. buchanani 

Bucu.-Ham. ex D.Don, Prod. Fl. Nepal. (1825) 199, 

nom. superfl., illeg. — P. wallichiana WicuT, Ill. 1 

(1831) 49, t. 22A. — P. rufa Span. Linnaea 15 (1841) 

167, Ic. 40 (ined.). — P. septemnervia MERR. Philip. 

J. Sc. 1 (1906) Suppl. 202. — Fig. 7. 

Annual, erect, mostly branched herb, up to 70 cm 

high. Stem terete, set with short curved hairs. Leaves 

lanceolate to linear-lanceolate, 15—5S0 by 3—10 mm, 

shortly petioled, mucronate, with flat margin, thin, 

shortly hairy to (sub)glabrous, in transmitted light 

finely punctate-dotted. Racemes in the forks and ter- 

minal on the lateral branches, 1—10 cm long, rather 

few-flowered. Bracts persistent, lanceolate, c. 1 mm 

long, shortly hairy. Flowers 6—7 mm long, light 

violet turning purple, with whitish alae. Sepals blunt, 

ciliolate or the alae sometimes completely glabrous, 

alae broadly elliptic to + orbicular, 5-veined. Upper 

petals oblong, hairy inside in basal half; keel auricu- 

late and there sometimes hairy, with 2 much-incised 

appendages. Filaments free for 1/4—1/2. Ovary 

elliptic, ciliate; style straight in lower half, curved in 

upper half, subapically at inner side with 2 closely ap- 

proximate stigmatic lobes. Capsule somewhat 

smaller than the alae, c. 5 mm long, broadly elliptic, 

emarginate, with a rather narrow, veined, sparsely 

ciliate wing widening apically. Seeds oblong, at 

micropylar side with a small, unequally 3-lobed aril, 

black, hairy. 

Distr. Africa (Angola via South Africa to 

Ethiopia), SE. Asia (India, Upper Burma, 

Thailand), S. China (Yunnan), also in Australia (N. 

Queensland); in Malesia: Sumatra (northern half), 

E. Java (Mt Idjen), Lesser Sunda Islands (Bali, Lom- 

bok, Flores, Timor, Alor), Philippines (Luzon) and 

throughout New Guinea. 

Ecol. In waste and often arid or stony places, 

mainly in grasslands, along roadsides, on old lava- 

streams, etc., (300—)500—1500(—1800) m. 
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12. Polygala longifolia Pork. in Lamk. Encycl. 5 

(1804) 501; DC. Prod. 1 (1824) 325; F.v.M. Descr. 

Not. Pap. Pl. 6 (1885) 4; CHopat, Monogr. II (1893) 

358; Burk. Rec. Bot. Surv. India 4 (1910) 98; 

BACKER, Schoolfl. Java (1911) 79; Merr. En. Philip. 

2 (1923) 384; Crap, Fl. Siam. En. 1 (1931) 103; 

BANERJI, J. Bomb. Nat. Hist. Soc. 51 (1953) 555; 

KITAMURA, Fl. Pl. Nepal Himal. (1955) 171; 

MUKHERJEE, Bull. Bot. Soc. Beng. 12 (1961) 40; 

BACKER & BAKH./. Fl. Java 1 (1963) 199; LAUENER, 

Not. R. Bot. Gard. Edinb. 26 (1965) 344; ApDEMa, 

Blumea 14 (1966) 266, f. 11; Proc. R. Soc. Queens}. 

80 (1969) 127; WaLKerR, Fl. Okinawa (1976) 623; 

Hara, En. Fl. Pl. Nepal 2 (1979) 50; Gru, Ann. 

Naturhist. Mus. Wien 83 (1980) 452; ANon. Icon. 

Corm. Sin. Suppl. 2 (1983) 183, f. 8783. — P. lep- 

talea DC. Prod. 1 (1824) 325; BENTH. Fl. Austr. 1 

(1863) 139; Hassk. in Miq. Ann. Mus. Bot. Lugd.- 

Bat. 1 (1863) 173; BENN. FI. Br. India 1 (1872) 202; 

F.M.BaILey, Queensl. Fl. 1 (1899) 78; Domin, Beitr. 

Fl. & Pfl. Geogr. Austr. 1 (1927) 855. — P. 

oligophylla DC. Prod. 1 (1824) 325; CHopat, 

Monogr. II (1893) 353. — P. discolor BucH.-HaAM. 

ex D.Don, Prod. Fl. Nepal. (1825) 199. — P. 

pyramidalis LEv. Bull. Soc. Bot. Fr. 51 (1904) 291. 

— P. riukiuensis OHW1, J. Jap. Bot. 12 (1936) 661; 

MASAMUNE, En. Trach. 5 (1955) 148. — Fig. 8. 

Annual, erect, little-branched herb up to 80 cm 

high. Stem ribbed, glabrous or upwards set with 

short, curved hairs. Leaves proportionally few, 

linear to linear-lanceolate, the lowest ones slightly 

broader, 10—55 by 1—6 mm, subsessile, acute, with 

recurved margins, (sub)glabrous, l-nerved. Racemes 

mostly terminal, 2—20 cm long, dense. Bracts and 

bracteoles early caducous. Flowers 3—4, in fruit up 

to 5 mm long (including the alae), lilac, turning pur- 

ple, when dry whitish. Outer sepals acute, glabrous 

to ciliate, alae elliptic to obovate, rounded, 3-nerved, 

glabrous. Upper petals oblong, glabrous or rarely 

hairy inside in basal half; keel not auriculate, gla- 

brous or rarely sparsely hairy outside, apically with 

2 rather few-divided appendages. Filaments free for 

Fig. 8. Polygala longifolia Pom. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at right 

one petal; e. opened staminal tube; /. pistil; g. fruit; all x7; 4. seed, x 7.5 (BRASS 32360). 
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Fig. 9. Polygala paniculata Linn£. a. Inflorescence, x 8; b. flower; c. upper sepal; d. ala; e. keel enveloping 

staminal tube, at right one petal; f. opened staminal tube; g. pistil; 4. fruit; all x 10; i. seed, x 12.5 (ELBERT 

218). 

1/4-1/2. Ovary elliptic, glabrous; style strongly 

curved, (sub)apically at inner side with a single, rela- 

tively large, knob-shaped stigmatic lobe. Capsule 

shorter than the alae, broadly elliptic to obovate, c. 

3—3.5 mm long, emarginate, with a narrow, veined, 

glabrous wing widening apically. Seeds oblong, at 

micropylar side with a small, unequally 3-lobed aril, 

dark, hairy. 

Distr. Sri Lanka, India, Nepal, Thailand, Indo- 

china, China, Ryukyu Is. and northern Australia; in 

Malesia: N. Sumatra, N. Borneo, SW. Celebes, Phil- 

ippines (Luzon), Lesser Sunda Islands (Sumba), Mo- 

luceas (Kai Is.), and throughout New Guinea. 

Ecol. Mainly grasslands (often burned), 0—1400 

m; obviously with a preference for areas subject toa 

dry season. 

Note. The type specimen, collected by COMMER- 

son (P, FI) is said to hail from Java, but this is cer- 

tainly an error, cf. Fl. Males. I, 1 (1950) xxix. 

13. Polygala paniculata LINNE, Syst. ed. 10 (1759) 

1154; Amoen. 5 (1759) 402; CHopat, Monogr. II 

(1893) 229; K.ScH. & Laut. Fl. Schutzgeb. Siidsee, 

Nachtr. (1905) 285; BACKER, Schoolfl. Java (1911) 

79: BACKER & SLOOTEN, Handb. Thee. (1924) 159; 

Backer, Onkruidfl. Suiker. (1930) 393, Atlas t. 374; 

Sincrair, Gard. Bull. Sing. 14 (1953) 31; BACKER & 

Baku.f. Fl. Java 1 (1963) 78; ADEMA, Blumea 14 

(1966) 267; HANSEN c.s. Dansk Bot. Ark. 25 (1967) 

84; ApEMA, Proc. R. Soc. Queens]. 80 (1969) 128; 

SToNE, Micronesica 6 (1970) 362; HENTy & PRITCH. 

Div. Bot. Lae, Bot. Bull. 7 (1973) 136; HuI-LIn Lic.s. 

Fl. Taiwan 3 (1977) 558; Grit, Ann. Naturhist. Mus. 

Wien 83 (1980) 452; A.C.SmiTH, Fl. Vit. Nova 3 

(1985) 723. — P. variabilis (non H.B.K.) HAssk. Ret- 

zia (1855) 149. — P. fernandesiana Paiva, Bol. Soc. 

Brot. III, 53 (1981) 1460. — Fig. 9. 

Annual, erect, mostly much-branched herb, up to 

50 cm high. Stem terete, set with numerous small 

shortly stalked glands. Leaves lanceolate to linear- 

lanceolate, 5S—20 by 1—4 mm, shortly petioled, acute, 

margin slightly recurved, (sub)glabrous, 1-nerved, 

the lowest ones in one or more pseudowhorls of 4—5. 

Racemes all terminal, 2-15 cm long. Bracts and 

bracteoles early caducous. Flowers whitish or often 

purple tinged, 1.5—2 mm long, glabrous. Sepals lan- 

ceolate, obtuse, the alae weakly 3-nerved. Upper pet- 

als lanceolate; keel not auriculate, with 2 + 6-fid ap- 

pendages. Filaments free for + 1/8. Ovary + or- 

bicular; style straight to near apex, there curved and 

strongly widened in an asymmetrical, wide cup, ter- 

minally with a hair tuft, diametrically opposed to this 

with the stigmatic lobe. Capsule somewhat longer 

than the alae, + elliptic, c. 2 mm long, slightly 

notched, not winged. Seeds oblong, at micropylar 

side with a one-sided, deeply 2-fid aril, black, hairy. 

Distr. Native in tropical America, from Brazil to 

Mexico. Introduced in Central tropical Africa 

(Parva, /.c.) and Indo-Australia. In Malesia unin- 

tentionally introduced as early as 1845 or 1846 



476 

(BACKER, 1930) and since then abundantly natural- 

ized throughout. Also in NE. Australia, Taiwan, and 

S. Japan (Okinawa), further widespread in Melane- 

sia (Bismarcks, Solomons, New Hebrides, New Cale- 

donia), Micronesia (Carolines), Polynesia (Fiji, 

Samoa, Marquesas, and recently in Hawaii). 

Ecol. Waste places and fields, often abundant, 

on different soil types, avoiding the driest areas, 

0—2250 m. 

14. Polygala exsquarrosa ADEMA, Blumea 14 (1966) 

268; Proc. R. Soc. Queens]. 80 (1969) 125. — P. ar- 

vensis var. squarrosa BENTH. Fl. Austr. | (1863) 141, 

non P. squarrosa L.f., 1781. — Fig. 10. 

Annual, erect or ascending, branched herb up to 

15 cm high. Stem terete, set with long erect and short 

curved hairs. Leaves linear to linear-lanceolate, 5—15 

by c. 1 mm, subsessile, mucronate, with recurved 

margin, sparingly set with long hairs, l-nerved. Ra- 

cemes supra-axillary, usually not more than | cm 

long, very dense. Bracts persistent, lanceolate, c. 1 

mm long, hairy. Flowers 4—5 mm long, whitish with 

green alae. Sepals lanceolate, acuminate, hairy, the 

alae asymmetric, 3-nerved. Upper petals spathulate 

to oblong, hairy inside in basal half; keel auriculate, 

with 2 little-incised appendages. Filaments free for 

1/3, the staminal tube adaxially split for 1/4 into two 

bundles of 4 filaments. Ovary asymmetrically quad- 
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rangular, patently hairy; style straight in basal half, 

curved in upper half, apically obliquely 2-fid, the up- 

per part sterile, the stigmatic lobe situated at inner 

side. Capsule much shorter but somewhat wider than 

the alae, c. 2—2.5 mm long, asymmetrically quad- 

rangular, deeply notched apically, narrowly winged, 

set with stiff, long hairs. Seeds ovoid, at micropylar 

side with an unequally 3-lobed aril, black, densely set 

with rather long appressed hairs. 

Distr. Australia (Northern Territory; Queens- 

land: Thursday I., Brisbane); in Malesia: SE. Moluc- 

cas, Aru Is. (Trangan), New Guinea (Cyclops Mts: 1 

coll.; Papua: W. Distr., 1 coll.). 

Ecol. Sandy savannah in hilly country, a few 

metres above sea-level. 

Note. Similar to the Australian species P. 

eriocephala BENTH.; its affinity with that species 

should be further examined. 

15. Polygala polifolia PREsL, Rel. Haenk. 2 (1835) 

101; Merr. En. Philip. 2 (1923) 384; Hur-Lin Li c.s. 

Fl. Taiwan 3 (1977) 558 (‘polyfolia’). — P. brachy- 

stachya DC. Prod. 1 (1824) 326, non Porret, 1816, 

nom. illeg.; MUKHERJEE, Bull. Bot. Soc. Beng. 12 

(1961) 43 (‘brachistachyos’), nec BLUME, 1825. — P. 

telephoides (non WILLD.) W. & A. Prod. 1 (1834) 36; 

THwaltTEs, En. Pl. Zeyl. (1864) 22; BENN. FI. Br. In- 

dia 1 (1872) 205; TRIMEN, FI. Ceyl. 1 (1893) 80; 

Fig. 10. Polygala exsquarrosa ADEMA. a. Habit, x 0.5; b. leaf, x 2; c. flower, one ala cut away; d. upper sepal; 

e. ala; f. keel enveloping staminal tube, at right one petal; g. opened staminal tube; A. pistil; 7. fruit; /. seed. 

All x 10 (BUWALDA 5344). 
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Fig. 11. Polygala polifolia Pres. a. Flower, one ala cut away; b. upper sepal; c. ala; d. keel enveloping 

staminal tube, at right one petal; e. opened staminal tube; f. pistil; g. fruit; A. seed. All «10 (RAHMAT sI 

TOROES 4561). 

ADEMA, Blumea 14 (1966) 269, in syn.; NAKAJIMA, 

Hokuriku J. Geobot. 18 (1970) 124; MATTHEW, FI. 

Tamil. Carnatic 1 (1981) 74. — P. buxiformis Hassk. 

in Miq. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 161. — 

P. chinensis (non L.) BENN. Fl. Br. India 1 (1872) 

204; F.v.M. Descr. Not. Pap. Pl. 9 (1890) 55; 

CuHopaT, Monogr. II (1893) 385; K.ScH. & Laut. FI. 

Schutzgeb. Stidsee, Nachtr. (1905) 284; Grpss, J. 

Linn. Soc. Bot. 42 (1914) 59; MerRR. En. Born. (1921) 

324; ADEMA, Blumea 14 (1966) 269, f. 15; YAMAZAKI, 

J. Jap. Bot. 49 (1974) 227; WaLkeEr, Fl. Okinawa 

(1976) 623. — P. warburgii CHODAT ex WARB. Bot. 

Jahrb. 13 (1891) 346; CHopatT, Monogr. II (1893) 

315. — P. simadae MASAMUNE, J. Soc. Trop. Agr. 3 

(1931) 114; En. Trach. 5 (1955) 148. — P. arvensis 

(non WILLD.) ADEMA, Blumea 14 (1966) 269, in syn.; 

Burtt, Not. R. Bot. Gard. Edinb. 32 (1972) 404; 

IQBAL Dar, Fl. W. Pakist. 52 (1973) 7, f. 3a—c. — 

Fig. 11. 

Annual, erect to prostrate, branched herb up to S50 

(—70) cm high. Stem terete, set with short curved 

hairs. Leaves elliptic to lanceolate, 2—20 by 1-7 mm, 

subsessile, acute to mucronate, with slightly recurved 

margin, sparsely hairy to subglabrous, l-nerved. Ra- 

cemes supra-axillary, up to 1 cm long, few-flowered 

and cluster-like. Bracts persistent, minute, acute, cil- 

iate. Flowers c. 2.5—3(—3.5) mm long, light to deep 

blue, turning violet, alae green and often partly red. 

Sepals lanceolate, acuminate, ciliate, alae asym- 

metric, 5-nerved. Upper petals +  spathulate, 

emarginate, shorter than the keel; keel auriculate, at 

apex with 2 much-incised appendages. Staminal tube 

split halfway, with 2 single filaments and 2 bundles 

of 3 fully connate filaments with sessile anthers. 

Ovary broadly elliptic, ciliolate and sometimes 

minutely hairy; style curved in apical half, apically 

widened, stunted, on one side with a sterile, more or 

less pronounced tip, the other side (situated at inner 

side) with a more or less pronounced stigmatic lobe. 

Capsule shorter but wider than the alae, c. 1.5 mm 

long, almost orbicular, very narrowly winged, cilio- 

late, further glabrous to sparsely hairy. Seeds 

oblong, at micropylar side with an unequally 3-lobed 

aril, black, hairy. 

Distr. Pakistan, Sri Lanka, India, Bangla Desh, 

Thailand, Indochina, China (and Hongkong), Tai- 

wan, Ryukyu Is., Micronesia (Ponape) and northern 

Australia; in Malesia: Sumatra, Malay Peninsula 

(Johore), ?Java, Lesser Sunda Islands (Sumba), 

Celebes, Philippines (Mindoro, Luzon, Mindanao), 

Moluccas (Ceram, Ambon), New Guinea. 

Ecol. Along roadsides, in grasslands, in waste 

places, 0O—750(—1800 m). 

Notes. Unfortunately MUKHERJEE’s revision of 

the Indian and Burmese species of Polygala has been 

neglected by ApDEMA, and following him, by subse- 

quent authors. As a result it was not until BURTT 

(/.c.) showed that MERRILL (/.c.) correctly assigned 

the name P. chinensis L. to the next species, that that 

name was commonly used for the present species. 

Based on ADEMA’s revision (1966), BuRTT chose the 

name P. arvensis WILLD. for it. Examination of the 

type material of both P. arvensis WILLD. and P. tele- 

phoides Wi..D. (in B) revealed, however, that those 

names also should be attributed to the next species. 

As P. brachystachya DC. (the name which MUKHER- 

JEE chose) is a later homonym of PorrET’s name, it 

cannot be accepted, thus preventing future confusion 

with P. brachystachya BLUME, which is a synonym of 

P. glaucoides L. As the type of P. polifolia (in PRC, 

kindly examined by Dr. J. CHRTEK) certainly belongs 

to the present species, this name must be chosen as 

the correct one. 

The synonymy of this and the following species is 

very complicated, and must remain partly unclear, 

not only for the name chinensis, but likewise for the 

names arvensis, brachystachya, elongata, linarifolia, 

and telephoides. ADEMA (/.c.) did not succeed in un- 

raveling this complex synonymy, and added a new se- 

ries of mistakes in this matter. 

The only sheet from Java is an old specimen from 

Krawang without indication of the collector; besides 
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it has monstrous flowers. It is suspected to be mislo- 

calized because no later collections have been made 

of this species in Java. 

16. Polygala chinensis LINNE, Sp. Pl. 1 (1753) 704; 

Merr. Trans. Am. Phil. Soc. 24? (1935) 228; non 

auct. var.; MUKHERJEE, Bull. Bot. Soc. Beng. 12 

(1961) 38, excl. var. linarifolia et hirsuta. — P. 

glomerata Lour. Fl. Cochinch. (1790) 426; DC. 

Prod. 1 (1824) 326; Mia. FI. Ind. Bat. 1, 2 (1858) 125; 

BACKER, Schoolfl. Java (1911) 78; MerRR. En. Born. 

(1921) 324; En. Philip. 2 (1923) 353; BACKER & SLOO- 

TEN, Handb. Thee. (1924) 158; BACKER & BAKH./. 

Fl. Java 1 (1963) 198; ApEMA, Blumea 14 (1966) 270, 

f. 16; Burtt, Not. R. Bot. Gard. Edinb. 32 (1972) 

403. — P. telephoides WILLD. Sp. Pl. 3 (1803) 876; 

non auct. plur. — P. arvensis WILLD. Sp. Pl. 3 (1803) 

876; Roxs. Fl. Ind. (ed. Carey) 3 (1832) 218; W. & 

A. Prod. (1834) 236; Wap. Rep. 1 (1842) 233; 

Hassk. in Miq. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 

162; MATTHEW, FI. Tamil. Carnatic 1 (1981) 65; non 

BENTH. 1864, nec BuRTT, 1972. — ? P. tranqueba- 

rica Mart. Denkschr. Bot. Ges. Regensb. | (1815) 

186. — P. densiflora Biume, Bijdr. (1825) 59; 

Hassk. in Miq. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 

166; CHopaT, Monogr. II (1893) 380; K.ScH. & 

Laut. Fl. Schutzgeb. Stidsee, Nachtr. (1905) 284. — 

P. toxoptera Turcz. Bull. Soc. Nat. Mosc. af 

(1854) 348. — Fig. 12. 

Perennial, erect or ascending, mostly branched 

herb or undershrub up to 75 cm high, becoming 

woody at base, with a thickened root crown. Stem te- 

rete, becoming woody at base, set with curved short 

hairs and with straight long hairs. Leaves very var- 

iable, from broadly elliptic to lanceolate, 5—65 by 

2—20 mm, shortly petioled, acute to mucronate, with 

slightly recurved margin, sparsely shortly hairy, few- 

nerved. Racemes supra-axillary, up to 1.5 cm long, 

few-flowered and cluster-like. Bracts caducous 

before or during anthesis, minute, lanceolate, ciliate. 

Flowers c. 4.5 mm long, white with green alae. Sepals 

lanceolate, acuminate and with a long mucro, ciliate, 

alae asymmetric, 5-nerved. Upper petals spathulate, 

about as long as the keel, inside hairy in basal half; 

keel more or less auriculate, with 2 bundles of 

filiform appendages. Filaments + halfway free. 

Ovary orbicular, emarginate, ciliate; style strongly 

curved in the apical half, subapically strongly re- 

flexed with the stigmatic lobe inside. Capsule shorter 

but somewhat wider than the alae, c. 4 by 4 mm, 

somewhat asymmetrically orbicular, notched, with a 

narrow distinctly ciliate wing. Seed ovoid, at 

micropylar side with an unequally 3-lobed aril, 

black, hairy. 

Distr. NE. Indiato S. China, Thailand and Indo- 

china; in Malesia: Malay Peninsula (Penang), 

Sumatra, Java (very common in W. Java, much less 

so in Central and E. Java), Lesser Sunda Islands 

Fig. 12. Polygala chinensis LiNNE. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at right 

one petal; e. opened staminal tube; f. pistil; g. fruit; h. seed. All x 7 (ADELBERT 313). 
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(Sumbawa, Sumba, Flores), SE. Borneo and 

Sarawak, Philippines (Luzon, Jolo, Mindanao), 

New Guinea. 

Ecol. Waste places, rubber estates, grasslands, 

roadsides, largely restricted to everwet areas, from 

0—1300 m, in Java several times reported from lime- 

stone. 

Notes. The name P. chinensis L. has been misap- 

plied in nearly all cases, most often for P. polifolia, 

but also for P. triflora and P. glaucoides. Therefore, 

Burtt (1972) rejected the name for the present spe- 

cies, addressing it as P. glomerata. | cannot follow 

this illegal procedure. 

For remarks on synonymy, see under /5. P. 

polifolia. 

17. Polygala wightiana W. & A. Prod. (1834) 38; 

WALP. Rep. | (1842) 232; Hassk. in Miq. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1863) 170; CHopaT, Monogr. II 

(1893) 358; ApEMA, Blumea 14 (1966) 272, f. 17; 

Proc. R. Soc. Queensl. 80 (1969) 128; MATTHEW, FI. 

Tamil. Carnatic 1 (1981) 74. — Fig. 13. 

Annual, erect or ascending, little-branched herb 

up to 40 cm high. Stem terete, glabrous. Leaves 

linear-lanceolate, 7—20 by 1—2 mm, subsessile, 

POLYGALACEAE (van der Meijden) 479 

acute, mucronate, with slightly recurved margin, gla- 

brous, l-nerved. Racemes supra-axillary, the free 

part S—17 cm long. Bracts persistent, lanceolate, mi- 

nute, glabrous. Flowers c. 4 mm long, pale yellow to 

red with green alae. Sepals lanceolate, mucronate, 

apically sparsely ciliate, alae asymmetric, 3-nerved. 

Upper petals spathulate, somewhat longer than the 

keel, inside hairy in lower half, keel auriculate and 

there hairy, with two bundles of much-incised ap- 

pendages. Staminal tube split halfway, with 2 partly 

connate filaments and 2 bundles of 3 largely connate 

filaments. Ovary elliptic, notched, (sub)glabrous; 

style strongly curved in apical half, subapically 

strongly recurved with the stigmatic lobe inside and 

with 2 wings, one below the stigma at lateral side, one 

median at the outer side of the curve. Capsule some- 

what shorter than the alae, elliptic, strongly notched, 

c. 3.5 mm long, narrowly winged, (sub)glabrous. 

Seeds oblong to cylindrical, at micropylar side un- 

equally shortly 3-lobed, black, hairy. 

Distr. India (Deccan Peninsula; apparently rare) 

and Australia (N. Queensland); in Malesia: Lesser 

Sunda Islands (Flores). 

Ecol. In open grassland obviously with a pref- 

erence for areas subject to a dry season, 0—500 m. 

Fig. 13. Polygala wightiana W. & A. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at 

right one petal; e. opened staminal tube; f. pistil; g. fruit; A. seed. All x 10 (WALLICH 4190). 
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Fig. 14. Polygala rhinanthoides BENTH. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, 

at right one petal; e. opened staminal tube; f. pistil; g. fruit; A. seed. Scale bar 1 mm. 

18. Polygala rhinanthoides BENTH. Fl. Austr. 1 

(1863) 140; CHopat, Monogr. II (1893) 384; F.M. 

BaILey, Queensl. Fl. 1 (1899) 79; BANKs & Sot. IIl. 

Bot. Voy. Endeav. 1 (1900) 9, t. 14; F.M. Batley, 

Compr. Cat. Queensl. Pl. (1913) 43; Doin, Bibl. 

Bot. 89 (1927) 856; ADEMA, Proc. R. Soc. Queensl. 

80 (1969) 128. — Fig. 14. 

Annual, erect to ascending, little-branched herb 

up to 70 cm high. Stem terete, set with short curved 

and few long erect hairs. Leaves lanceolate to linear- 

lanceolate, 15—55 by 2—10 mm, subsessile, mucro- 

nate, with recurved margin, more or less hairy, 

l-nerved or with very weak secondary nerves. Ra- 

cemes (supra-)axillary, shorter to much longer than 

the leaves, the free part 1-10 cm long. Bracts persis- 

tent, minute, acute, hairy. Flowers 5—7 mm long, 

bright green or bluish, turning pinkish to purple with 

green alae. Outer sepals lanceolate, acute, shortly 

hairy, the alae broadly ovate, rounded, mucronate, 

many-nerved, hairy. Upper petals elliptic-spathu- 

late, somewhat shorter than the keel; keel not auricu- 

late, with 2 bundles of much incised short appen- 

dages. Filaments halfway free. Ovary + quadran- 

gular, notched at both ends, ciliate; style strongly 

curved in apical half, subapically strongly reflexed 

with the stigmatic lobe inside and with a small tooth 

at the outer side of the curve. Capsule about as long 

as the alae, somewhat larger than broad to somewhat 

broader than long, c. 5 by 5—6 mm, deeply emargi- 

nate, broadly winged, the wings 1—2 mm wide and 

thinly veined and with patent ciliate hairs, fruit fur- 

ther glabrous. Seeds ellipsoid, at micropylar side 

with an unequally 3-lobed aril, black, hairy. 

Distr. Australia (Northern Territory, Queens- 

land, Thursday I.); in Malesia: Papua New Guinea 

(W. Distr.: 3 coll.). 

Ecol. Open savannah woodland and grassland at 

low altitude. 

19. Polygala glaucoides LINNE, Sp. Pl. 1 (1753) 705; 

BENN. FI. Br. India 1 (1872) 203, excl. var.; TRIMEN, 

FI. Ceyl. 1 (1893) 80, excl. var. — P. elongata WILLD. 

Sp. Pl. 3 (1803) 879; DC. Prod. 1 (1824) 332; 

SPRENG. Syst. Verz. 3 (1826) 167; W. & A. Prod. 1 

(1834) 38; THwaires, En. (1864) 22; Hassk. in Miq. 

Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 172; BENN. FI. 

Br. India 1 (1872) 203, p.p.; CHopaT, Monogr. II 

(1893) 387, excl. fig.; MUKHERJEE, Bull. Bot. Soc. 

Beng. 12 (1961) 36; non ApEMA, 1966. — P. 

brachystachya BiuME, Bijdr. (1825) 59, nom. illeg.; 

Kina, J. As. Soc. Beng. 59, ii (1890) 130; RiDLey, Fl. 

Mal. Pen. 1 (1922) 139, non DC. 1824, nec Por. 
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1816. — P. humilis Span. Linnaea 15 (1841) 167; 

WaALP. Rep. 1 (1842) 234; Mia. Fl. Ind. Bat. 1, 2 

(1858) 125; Hassk. in Miq. Ann. Mus. Bot. Lugd.- 

Bat. 1 (1863) 160. — P. macrostachya HaAssk. I.c. 

171. — P. eumekes Hassk. lI.c. 172. — P. chinensis 

L. var. brachystachya (BLUME) BENN. FI. Br. India 1 

(1872) 204; Backer, Schoolfl. Java (1911) 78. — P. 

chinensis L. var. linearifolia (non WILLD.) CHODAT, 

Monogr. II (1893) 381; MUKHERJEE, Bull. Bot. Soc. 

Beng. 12 (1961) 40; Kanat, Fl. E. Himal. (1966) 173. 

— P. linarifolia (non Wittp.) ADEMA, Blumea 14 

(ISG) E2749. pip. excl. sym broc.) R. Soc: 

Queensl. 80 (1969) 126, p.p.; THomMpPson, Fl. New 

South Wales 112 (1978) 15; Hara, En. Fl. Pl. Nepal 

2 (1979) 50. — Fig. 15. 

Erect to prostrate, usually much-branched herb, 

sometimes woody at base, up to 40 cm high. Stem te- 

rete, set with short, curved hairs. Leaves obovate- 

oblong to lanceolate, 3—45 by 1—8 mm, subsessile, 

mucronate, with recurved margin, shortly hairy, 

usually l-nerved. Racemes usually supra-axillary, 

the free part (0.5—)3—5S(—10) cm long. Bracts usually 

persistent, minute, ciliate. Flowers (2.5—)3—4.5(—5) 

mm long, yellow with green and partly red alae. Sep- 

als lanceolate, acuminate and witha short mucro, cil- 

iolate, alae asymmetric, 5-nerved. Upper petals 

slightly longer than to + as long as the keel, spathu- 

late, inside hairy in basal half; keel with 2 bundles of 

shortly incised appendages. Ovary + orbicular, 

notched, ciliolate with crispate hairs; style strongly 

curved in apical part, subapically strongly reflexed 

with the stigmatic lobe inside. Capsule shorter than 

the alae, usually symmetric, broadly elliptic, 3—3.5 

by 2.5—3 mm, notched, narrowly winged, the wings 

with short curved hairs only. Seeds ellipsoid, at 

micropylar side with an unequally 3-lobed aril, 

black, hairy. 

Distr. Sri Lanka, continental SE. Asia, N. Aus- 

tralia; in Malesia: W. Sumatra, Malay Peninsula 

(Singapore), Java, Lesser Sunda Islands (Timor), 

Celebes. 

Ecol. In grassy places at low altitudes, probably 

in drier places than the next species. 

Notes. This and the next species are rather simi- 

lar. ADEMA (/.c.), unaware of the identity of Lin- 

NAEuUS’S P. glaucoides and P. triflora, unfortunately 

interchanged their names, and furthermore mixed 

the material of both species. After re-examination of 

the material of both, it appeared that their ranges are 

largely exclusive (although I have seen less material 

than ApEMA). Literature citation and distribution 

area as cited above must be somewhat inaccurate. 

For additional remarks on the synonymy, see the 

note under /5. P. polifolia. 

20. Polygala triflora LINNE, Sp. Pl. 1 (1753) 705. — 

P. linarifolia WILLD. Sp. Pl. 3 (1803) 877; DC. Prod. 

1 (1824) 326 (‘linearifolia’); non ADEMA, 1966. — P. 

Fig. 15. Polygala glaucoides LINNE. a. Flower, one ala cut away; b. upper sepal; c. ala; d. keel enveloping 

staminal tube, at right one petal; e. opened staminal tube; /. pistil; g. fruit; 4. seed. All x 10 (FENIX BS 26016). 
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Fig. 16. Polygala triflora LINNE. a. Flower; b. upper sepal; c. ala; d. keel enveloping staminal tube, at right 

one petal; e. opened staminal tube; /. pistil; all x 10; g. fruit; A. seed; both x 10 (BACKER 23143). 

prostrata WILLD. Sp. Pl. 3 (1803) 876. — P. monspe- 

liaca (non L.) BLANco, FI. Filip. (1837) 557. — P. ar- 

vensis (non WILLD.) BENTH. Fl. Austr. 1 (1864) 140; 

F.M.BaILey, Queensl. Fl. 1 (1899) 79. — P. elongata 

(non WILLD.) BENN. FI. Br. India 1 (1872) 203, p.p.; 

K.ScH. & Laut. Fl. Schutzgeb. Stidsee, Nachtr. 

(1905) 289; Merr. Philip. J. Sc. 13 (1918) Bot. 20; 

En. Philip. 2 (1923) 383; ApEMa, Blumea 14 (1966) 

273, p.p.; ibid. 17 (1969) 269; MATTHEW, FI. Tamil. 

Carnatic 1 (1981) 66. — P. chinensis L. var. triflora 

(L.) Benn. Fl. Br. India 1 (1872) 204. — P. 

glaucoides L. var. triflora (L.) TRIMEN, Fl. Ceyl. 1 

(1893) 81. — Fig. 16. 

Erect to prostrate, usually much-branched herb, 

sometimes woody at base, up to 40 cm high. Stem te- 

rete, set with short, curved hairs. Leaves lanceolate 

to linear-lanceolate, 5-50 by 1—5 mm, subsessile, 

mucronate, with recurved margins, shortly hairy, 

l-nerved. Racemes usually supra-axillary, the free 

part 0.5—2 cm long. Bracts usually persistent, 

minute, ciliate. Flowers (3.5—)4—5 mm long, yellow 

or dull orange, with green and partly red alae. Sepals 

lanceolate, acuminate and with a short mucro, cilio- 

late, alae asymmetric, 5-nerved. Upper petals slightly 

to distinctly shorter than the keel, spathulate, inside 

hairy in basal half; keel with 2 bundles of shortly in- 

cised appendages. Ovary quadrangular with rounded 

edges, stiffly hairy in upper part along the margin; 

style strongly curved in apical part, subapically 

strongly reflexed with the stigmatic lobe inside. Cap- 

sule shorter than the alae, usually asymmetric, usual- 

ly broadly elliptic, 3.5—4 by 2.5—3.5 mm, notched, 

narrowly winged, the wings with both short curved 

hairs as well as with long stiff hairs. Seeds ellipsoid, 

at micropylar side with an unequally 3-lobed aril, 

black, hairy. 

Distr. Sri Lanka, continental SE. Asia, Austra- 

lia; in Malesia: N. Sumatra, N. Borneo, Celebes, 

Moluccas (Ternate), Philippines (Palawan, Luzon, 

Mindanao), New Guinea. 

Ecol. Open, grassy places, probably in climato- 

logically wetter places than P. glaucoides, 0—1200 m. 

Notes. Apema (/.c.) made some mistakes with this 

and the preceding species; see there. He stated that its 

occurrence in Malesia was uncertain, until 1969 when 

he mentioned its occurrence from New Guinea. My 

revision revealed that a considerable part of the col- 

lections identified by ADEMA as the former species, 

proved to belong to the present one. As holds for the 

preceding species, literature citation and distribution 

area of P. triflora must be somewhat inaccurate. 

A single sheet from Java (in L) probably is wrongly 

labelled and collected in Sumatra. 

For further notes on the synonymy, see under /5. 

P. polifolia. 
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2. SECURIDACA 

LINNE, Syst. Nat. ed. 10 (1759) 1155, nom. cons., non LINNE, 1753, nec MILL. 

1754; DC. Prod. 1 (1824) 340; Hassk. in Miq. Ann. Mus. Bot. Lugd.-Bat. 1 

(1863) 190; BENN. FI. Br. India 1 (1872) 207; CHopaT in E. & P. Nat. Pfl. Fam. 

3, 4 (1896) 340; Hutcu. Gen. Fl. Pl. 2 (1967) 342. — Elsota ApaANs. Fam. 2 

(1763) 358; O.K. Rev. Gen. Pl. 1 (1891) 46; S.F.BLake, N. Austr. Fl. 25 (1924) 

370. — Corytholobium Mart. ex BENTH. Ann. Naturk. Mus. Wien 2 (1838) 93. 

— Lophostylis Hocust. Flora 25 (1842) 229. — Fig. 17. 

Big lianas to straggling shrubs. Twigs terete, sometimes twisted, glabrescent, 

at the nodes often with a pair of slightly protruding glands. Leaves alternate or 

distichous, petioled. Inflorescences raceme-like or usually paniculate, (supra-) 

axillary or terminal, at the nodes usually with a pair of protruding glands; bracts 

and bracteoles early caducous. Sepals 5, unequal, caducous before fruit-setting, 

ciliate, the lateral ones (alae) at least twice as large as the other ones and 

petaloid, unguiculate, auriculate. Petals 3, halfway adnate to the staminal tube 

or with an additional pair of reduced petals; upper petals spathulate, lower one 

(keel) boat-shaped, unguiculate, at apex with or rarely without a slightly 

2-lobed, obliquely cup-shaped, hardly incised appendage (crest). Stamens 8, 

monadelphous; anthers bisporangiate by abortion of the outer microsporan- 

giae, sessile or on a free filamentous stalk, opening by an apical, oblique pore 

common to both cells. Disk annular, distinct after flowering. Ovary asymmet- 

rical, 1-celled (by abortion of the second cell), 1-ovuled; style subterminal, 

curved in apical half, with a terminal, + 2-lobed stigma. Fruit a samara with 

a coriaceous wing (wing sometimes reduced), sometimes a second reduced wing 

present. Seed inappendiculate, glabrous, with thick cotyledons. 

Distr. About 80 species, mainly in South and Central America, some in tropical Africa and in Southeast 

Asia and Malesia; not in Australia. 

Ecol. Primary and secondary forests, along streams and in ravines, 0—1500 m. 

KEY TO THE SPECIES 

1. Flowers yellow. Staminal tube hairy inside, split in apical half, the filaments of the 2 parts connate to apex. 

Fruit with a second, smaller wing. 

2. Keel glabrous, apically with a nearly undivided crest. Fruit (without wing) elliptic 3. S. philippinensis 

2. Keel slightly hairy inside, apically inappendiculate. Fruit (without the wings) orbicular. 4. S. ecristata 

1. Flowers pink to deep purple. Staminal tube completely glabrous, all filaments free for 1/4. Fruit only with 

a single large wing. 

3. Leaftip rounded to emarginate, at apex of midrib with a distinct hydathode. Vegetative parts almost gla- 

brous. Outer sepals glabrous except for margin. Wing of fruit broadly attached to halfway, without stipe- 

HR COMSEFICHION 9 = cto oc to cine mee oie Sie eee NR 2. S. atro-violacea 

3. Leaftip acute to cuspidate, without apical hydathode. Young twigs, petioles and lower side of leaves short- 

ly hairy. Outer sepals shortly hairy. Wing of fruit narrowly attached, stipe-like constricted in basal 1/3 

(11k Sore tet peri e A RAS Ea tr nie toe NE SES hese ete tioks Aeicnaa z 1. S. inappendiculata 

1. Securidaca inappendiculata Hassk. Flora 257 Jav. Rar. (1848) 295; Waxp. Rep. 5 (1845) 1; Kurz, 

(1842) Beibl. 2, 32; Cat. Hort. Bog. (1844) 227; Pl. J. As. Soc. Beng. 43, ii (1874) 79; For. Fl. Burma 1 
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(1877) 80; Cras, Fl. Siam. En. 1 (1931) 104; HEND. 

J. Mal. Br. R. As. Soc. 17 (1939) 35; RaizapDa, J. 

Bomb. Nat. Hist. Soc. 48 (1952) 668; CHUN, Acta 

Phytotax. Sin. 7 (1958) 7; BACKER & Baku.f. FI. 

Java 1 (1963) 199; Cuun, Fl. Hainanica (1964) 368; 

BANERJI, Bull. Bot. Surv. India 10 (1968) 234; Hara, 

En. Fl. Pl. Nepal 2 (1979) 51; ANon. Icon. Corm. 

Sin. Suppl. 2 (1983) 172. — S. paniculata Roxs. 

[Hort. Beng. (1814) 53, nomen;] Fl. Ind. ed. Carey 

3 (1832) 219, non LamxK, 1806. — Lophostylis java- 

nica Mia. FI. Ind. Bat. 1, 2 (1858) 128. — S. scandens 

Ham. in Wall. [Cat. (1831) 4195, nomen] ex BENTH. 

Fl. Hongk. (1861) 45, non Jaca. 1760, nec Por. 

1806; SASAKI, Cat. Gov. Herb. Formosa Dept. For. 

(1930) 299. — S. tavoyana WALL. [Cat. (1831) 4196, 

nomen] ex BENN. FI. Br. India 1 (1872) 208; FoRBEs, 

J. Linn. Soc. Bot. 23 (1886) 63; GAGNEP. Fl. Gén. I.- 

C. 1 (1909) 261; BAcKER, Schoolfl. Java (1911) 79; 

Koorp. Exk. Fl. Java 2 (1912) 451; RmD.ey, Fl. Mal. 

Pen. 1 (1922) 141; MeRR. Lingn. Sc. J. 5 (1927) 105; 

KANJILAL, Fl. Assam 1, 1 (1935) 98; MASAMUNE, FI. 

Kainantensis (1943) 151; GAGNEP. Fl. Gén. I.-C. 

Suppl. 1 (1943) 238; HuNpDLEy, List Trees, Shrubs 

etc. from Burma 3 (1961) 18. — S. bracteata BENN. 

Fl. Br. India 1 (1872) 208; Kinc, J. As. Soc. Beng. 

59, ii (1890) 133; Rmptey, Fl. Mal. Pen. 1 (1922) 141. 

— Elsota bracteata (BENN.) O.K. Rev. Gen. Pl. 1 

(1891) 46. — Elsota tavoyana (BENN.) O. K. l.c. — 

S. yaoshannensis Hao in Fedde, Rep. 40 (1963) 213; 

Anon. Icon. Corm. Sin. Suppl. 2 (1983) 172. 

KEY TO THE SUBSPECIES 

1. Greatest width of leaf halfway. Pedicel (sub)gla- 

DEOUS# as coy as. Sonera a. ssp. inappendiculata 

1. Greatest width of leaf in basal half. Pedicel dense- 

lyashortlyshaityasen o- seer b. ssp. corymbosa 

a. ssp. inappendiculata 

Twigs with rather inconspicuous glands at the 

nodes. Leaves ovate to (ovate-)oblong, 5—12 by 

2.5—5.5 cm, base rounded to acute, apex acute to 

cuspidate, above sparsely shortly hairy, beneath 

densely shortly hairy; petiole 3—8 mm, shortly hairy. 

Inflorescences branched, nodal glands indistinct. 

Flowers 5—7(—8) mm long, pink to deep purple, on 

6—14 mm long pedicels. Sepals sparsely to densely 

shortly hairy, the alae about as long as the keel. Up- 

per petals shorter than the keel, glabrous; keel api- 

cally crested, reduced lateral petals mostly present. 

Filaments free for 1/4. Samara basally orbicular, the 

wing up to 13 by 3 cm, narrowly attached, stalk-like 

constricted in basal 1/3 part; second wing absent; 

fruiting pedicel up to 22 mm. Seed globose. 

Distr. From India through Burma, S. Thailand 

and Nepal to China; in Malesia: Sumatra, Malay 

Peninsula, W. Java (very rare), Borneo. 

Ecol. Rain-forests below 1000 m. 

b. ssp. corymbosa (TURCZ.) MEIDEN, Stat. nov. — 

S. corymbosa Turcz. Bull. Soc. Nat. Mosc. 277 
(1854) 2, 360; MeERR. Sp. Blanc. (1918) 214; En. 

Philip. 2 (1923) 385; Brown, Min. Prod. Philip. For. 

3 (1921) 56; Useful Pl. Philip. 2 (1950) 280; Sasax1, 

Cat. Gov. Herb. Formosa Dept. For. (1930) 299; 

RipteY, Kew Bull. (1938) 115; MASAMUNE, En. 

Phan. Born. (1942) 378. — S. volubilis auct. (non 

LINNE, 1753) BLanco, FI. Filip. (1837) 555. — S. 

complicata auct. (non H.B.K. 1823) BLANCco, FI. 

Filip. ed. 2 (1845) 388. — S. cumingii Hassk. in Miq. 

Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 190. — Elsota 

corymbosa (Turcz.) O. K. Rev. Gen. Pl. 1 (1891) 46. 

Distr. Malesia: Philippines (Luzon, Mindoro, 

Negros). 

Ecol. Low and medium altitudes in rain-forest. 

Note. The Philippine populations differ slightly 

but constantly vegetatively from the other popula- 

tions. Although always separated as a distinct spe- 

cies, the absence of differences in flower or fruit is an 

argument to assume a close affinity between both 

taxa. In view of the replacing areas it seems appro- 

priate to distinguish them as subspecies. 

2. Securidaca atro-violacea ELMER, Leafl. Philip. 

Bot. 5 (1913) 1671; Merr. En. Philip. 2 (1923) 385. 

Twigs with rather inconspicuous glands at the 

nodes. Leaves elliptic to oblong, 5—7 by 2—4 cm, 

base rounded to broadly cuneate, apex emarginate to 

rounded, at apex of midrib with a distinct hyda- 

thode, glabrous to sparsely shortly hairy; petiole 4—8 

mm, shortly hairy. /nflorescences raceme-like or 

with a few side-branches, nodal glands indistinct. 

Flowers 5—7 mm long, purple, on 5—8 mm long, gla- 

brous pedicels. Sepals ciliate, the alae about as long 

as the keel. Upper petals somewhat shorter than the 

keel, ciliate; keel apically crested; reduced lateral pet- 

als present. Filaments free for 1/4. Samara basally 

obliquely elliptic, the wing 3—4 cm long, broadly at- 

tached to halfway, not constricted; second wing ab- 

sent; fruiting pedicel up to 10 mm. Seed ovoid. 

Distr. Malesia: Philippines (Palawan). 

Ecol. Disturbed forests on ultrabasic soil (RiDs- 

DALE), 100—600 m. 

3. Securidaca philippinensis CHODAT, Bull. Herb. 

Boiss. 4 (1896) 233; Brown, Min. Prod. Philip. For. 

3 (1921) 58; Useful Pl. Philip. 2 (1950) 280; MErRR. 

En. Philip. 2 (1923) 385. 

Twigs with rather inconspicuous glands at the 

nodes. Leaves ovate to ovate-oblong, 4.5—6.5(—9.5) 

by 2.5—3.5(—4.5) cm, base rounded to broadly cu- 

neate, apex acute to acuminate, nearly glabrous 

above, densely shortly hairy beneath; petioles c. 5 

mm, shortly hairy. /nflorescences branched, nodal 

glands rather distinct at base of bracteoles. Flowers 

5—8 mm long, yellow, on 5S—9(—11) mm long shortly 
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hairy pedicels. Sepals ciliate, the outer densely short- 

ly hairy, alae about as long as the keel, ciliate only. 

Upper petals about as long as the keel, usually hairy 

inside; keel glabrous, apically crested; reduced later- 

al petals usually present. Filaments hairy inside in 

basal part, at c. 1/4 split into two connate groups; 

anthers sessile. Samara basally elliptic, the wing 

5—7.5 cm long; reduced second wing up to 2 mm 

wide. Seed oblong. 

Distr. Malesia: Borneo (Sarawak), Celebes, Mo- 

luccas (Ambon, Buru), Philippines (Luzon, Leyte, 

Bohol, Negros, Panay, Mindanao, Palawan). 

Ecol. Primary and secondary forests at low and 

medium altitudes (MERRILL). 

4. Securidaca ecristata Kassau in Fedde, Rep. 35 

(1934) 160, incl. var. nitida. — S. bracteata var. pa- 

puana F.v.M. Descr. Not. Pap. Pl. 8 (1886) 41. — 

Fig. 17. 

Twigs with rather inconspicuous glands at the 

nodes. Leaves ovate-oblong to ovate-lanceolate, 

3.5—7(—9) by 1.5—2.5 (—3.5) cm, base rounded to 

broadly cuneate, apex acuminate to cuspidate, short- 

ly hairy at both sides; petioles 3—5 mm, shortly 

hairy. Inflorescences unbranched or sometimes with 

few side-branches, nodal glands rather distinct at 

base of bracteoles. Flowers 3—5 mm long, yellow, on 

5—6(—7) mm long, shortly hairy pedicels. Sepals 

ciliate, the outer shortly hairy, the alae about as long 

as the keel. Upper petals rather densely hairy inside 

in basal half, the keel slightly hairy inside basally, 

apically inappendiculate; reduced lateral petals pres- 

ent, very small. Filaments hairy at both sides in basal 

half, at c. 1/4 split into two connate groups; anthers 

sessile. Samara basally globose, the wing 3—8 cm 

long; second reduced wing distinct. Seed globose. 

Distr. Malesia: New Guinea. 

Ecol. Rain-forest below 1500 m. 

Fig. 17. Securidaca ecristata Kassav. a. Habit flowering plant, x 0.5; b. flower; c. keel; d. staminal tube with 

lateral and upper petals; e. gynoecium; f. staminal tube; all x 6; g. habit fruiting plant, x 0.5 (a—f MMLAR 

NGF 9917, g CLEMENS 8388). 
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3. SALOMONIA 

Lour. Fl. Coch. 1 (1790) 14, nom. cons., non HEISTER ex FABRICIUS, Enum. 20 

(1759); VAHL, En. Pl. 1 (1805) 8 (‘Sa/monea’); DC. Prod. Fl. Nep. (1825) 200; 

Wicut, Ill. 1 (1840) 47; Mia. FI. Ind. Bat. 1, 2 (1858) 126; BENTH. Fl. Hongk. 

(1861) 43; BENTH. & Hook. Gen. PI. 1 (1862) 136; BENTH. FI. Austr. 1 (1863) 

138, p.p.; Hassk. in Mig. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 144; BENN. FI. 

Br. India 1 (1872) 206, p.p.; BOERL. Handl. 1 (1890) 76; CHopaT in E. & P. Nat. 

Pfl. Fam. 3, 4 (1896) 452, p.p.; BACKER & BAKH./. Fl. Java 1 (1963) 199; Bur- 

BIDGE, Dict. Austr. Pl. Gen. (1963) 260; Hutcu. Gen. Pl. 2 (1967) 341, p.p. 

Small erect annual herbs with aromatic roots. Stems without nodal glands, 

angular with 3 transparent wings. Leaves alternate, shortly petioled or sessile, 

glabrous or ciliate, 1—S-nerved. Inflorescence spike-like, terminal, the axes 

without nodal glands, winged; bracts early caducous or sometimes persistent, 

bracteoles absent. Sepals 5, unequal, much smaller than the petals, connate at 

very base, persistent, 1-nerved. Pefa/s 3, unequal, asymmetric, halfway adnate 

to the staminal tube, the upper ones halfway connate to the lower one (keel) and 

slightly shorter than this; lower petal broad at base, narrowed in the middle, 

obliquely cup-shaped in apical part and completely enclosing stamens and stig- 

ma, apically inappendiculate. Stamens 4 or 6, rarely 5, monadelphous; anthers 

bisporangiate by abortion of the outer microsporangiae, sessile, opening by an 

introrse slit common to both cells. Disk absent. Ovary 2-celled, compressed con- 

trary to the sept, each locule 1-ovuled; style strongly curved upwards at base and 

gradually recurved towards the slightly upturned apex; stigma 2-lobed, com- 

pletely enclosed by the anthers in flower. Capsule transversally elliptic, laterally 

compressed, pergamentaceous, far exceeding the sepals, at the margin of each 

cell with a double row of 6—10 short or long teeth or spines. Seed elliptic, lateral- 

ly flattened, glabrous, inappendiculate; albumen nearly absent in the ripe seed; 

embryo translucent, delicate, containing oil (even in dry state). 

Distr. Sri Lanka, India, Nepal, China, Japan, S. Korea, Taiwan, Ryukyu Is., Micronesia (Kusaie), Indo- 

china, Thailand, throughout Malesia to northern Australia. There are 3 spp., of which 2 widespread and 1 

endemic in SE. Thailand and neighbouring Cambodia. 

Ecol. Sunny, open, usually wet places on sand, clay or rock, sometimes in deciduous or light forests, 

0—1500 m. 

Taxon. CHopat (1896) and HUTCHINSON (1967) included Epirixanthes in Salomonia. The genera share 

indeed a number of derived characters indicating a close affinity. Probably because of the small and rather 

complex flowers the differences between both have generally escaped the attention of most botanists. The 

presence of a disk in Epirixanthes (absent in Salomonia) has never been mentioned. The androecium is very 

different: the strongly curved style with the anthers tightly enclosing the stigma in Salomonia versus the 

straight or very short style of Epirixanthes with longer or shorter stamens not enclosing the stigma. The fruits 

are also different (dehiscent versus indehiscent) and, of course, the habit differs as a result of the different 

ecology of both (auto- versus heterotrophy). 

Note. The name Sa/omonia was given by Loureiro to honour the famous Jewish King Salomo, ‘the first 

botanist’. 
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KEY TO THE SPECIES 

_ . All leaves shortly but distinctly petiolate, broadly ovate, never ciliate. Wall of cells of capsule with pro- 

truding, reticulate venation. Lower sepals equal to or somewhat smaller than the other sepals. Keel outside 

at lower side minutely papillose ................ 

— 

ee ae tee ee ae ee 1. S. cantoniensis 

. Leaves subsessile except the basal ones, ovate to ovate-lanceolate, margin glabrous or often set with stiff 

ciliae. Walls of cells of capsule without reticulate, protruding venation, often shortly sparsely hairy. Lower 

sepals distinctly larger than the other sepals. Keel not papillose outside ................. 2. S. ciliata 

1. Salomonia cantoniensis Lour. Fl. Coch. 1 (1790) 

14; Van, En. Pl. (1805) 8; DC. Prod. 1 (1824) 334; 

WALL. Cat. (1831) 4192; Hassk. in Miq. Pl. Jungh. 

2 (1852) 123; Mig. Fl. Ind. Bat. 1, 2 (1858) 127; 

BENTH. FI. Hongk. (1861) 44; Hassk. in Mig. Ann. 

Mus. Bot. Lugd.-Bat. 1 (1863) 144; BENN. FI. Br. In- 

dia 1 (1872) 206; Kina, J. As. Soc. Beng. 59, ii (1890) 

132; CHopaT in E. & P. Nat. Pfl. Fam. 3, 4 (1896) 

330; BACKER, Schoolfl. Java (1911) 76; Koorp. Exk. 

Fl. Java 2 (1912) 453; Merr. En. Born. (1921) 324; 

RipLeY, Fl. Mal. Pen. 1 (1922) 139; Merr. En. 

Philip. 2 (1923) 385; BACKER & SLoot. Theeonkr. 

(1924) 160; HEYNE, Nutt. Pl. (1927) 901; Merr. 

Sarawak Mus. J. 3 (1928) 524; HAND.-Mazz. Symb. 

Sin. 7 (1933) 634; BACKER, Onkruidfl. Suiker. (1934) 

397; HEND. Mal. Nat. J. 4 (1949) 28; BAaNeERn, J. 

Bomb. Nat. Hist. Soc. 55 (1958) 251; BACKER & 

BakH.f. Fl. Java 1 (1963) 199; BANERJI, Rec. Bot. 

Surv. India 19° (1966) 25; Rao, New Phyt. 63 (1964) 
281; Hara, En. Fl. Pl. Nepal 2 (1979) 51; ANon. 

Icon. Corm. Sin. Suppl. 2 (1983) 184. — S. edentula 

DC. Prod. | (1824) 334; D.Don, Prod. Fl. Nepal. 

(1825) 200; WaLL. Cat. (1831) 4194; Hassk. in Miq. 

Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 146; BENN. FI. 

Br. India 1 (1872) 206; BANERJI, J. Bomb. Nat. Hist. 

Soc. 51 (1953) 554; Kanal, Fl. E. Himal. (1966) 173. 

— S. petiolata D.Don, Prod. Fl. Nepal. (1825) 200, 

nom. superfl. — Polygala trinervata HAM. ex WALL. 

Cat. (1831) 4192B. — Polygala undulata Roxs. 

[Hort. Beng. (1814) 98, nomen;] Fl. Ind. ed. Carey 

3 (1832) 219, cf. ADEMA, Blumea 14 (1966) 276. — S. 

trinervata STEUD. Nom. ed. 2, 2 (1841) 373. — S. 

subrotunda Hassk. in Mig. Ann. Mus. Bot. Lugd.- 

Bat. 1 (1863) 146. 

Herb up to 30(—40) cm. Lateral stems often long 

and patent, stem glabrous, 0.5—1 mm wide, the 

wings up to 0.8 mm wide. Leaves broadly ovate, 

4—15 by 3—10 mn, slightly cordate at base, acutish 

and mucronate at apex, 3—S-nerved, glabrous; 

petiole 0.5—2 mm. Flowers 1.7—2.3(—2.6) mm long, 

white to light violet. Sepa/s subequal, 0.5—0.8 mm 

long. Keel at lower side densely minutely papillose. 

Anthers 4 or 6, rarely 5, c. 0.15 mm long. Capsule c. 

1 by 1.5—2 mm, walls of cells with protruding reticu- 

late venation; spines up to 0.5(—0.75) mm long. 

Distr. E. India and Nepal, Bangla Desh, Burma, 

Thailand, S. Vietnam to S. China (Yunnan); in 

Malesia: Sumatra (also Nias, Riouw, Banka), Malay 

Peninsula (also Langkawi Is.), Java (also Madura 

I.), Lesser Sunda Islands (Sumbawa, Timor), 

Borneo, Celebes, Philippines (Luzon, Panay, Min- 

danao), Moluccas (Ceram, Ambon, Tanimbar Is.) 

and Misool I.; not recorded from New Guinea. Rec- 

ords for Japan and Australia are erroneous. 

Ecol. Sunny or slightly shaded open places in 

grasslands, bracken, deciduous jungle or primary 

forests, usually on wet sand, clay or rock, not com- 

mon, but locally abundant, 0—1500 m. 

Note. Mixed collections of this and the next spe- 

cies are not uncommon. 

2. Salomonia ciliata (L.) DC. Prod. 1 (1824) 334; 

Hassk. in Mig. PI. Jungh. 2 (1852) 123; Mia. FI. Ind. 

Bat. 1, 2 (1858) 127; Hassk. in Miq. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1863) 144; BENN. Fl. Br. India 1 (1872) 

206; MerR. Philip. J. Sc. 7 (1912) Bot. 237; FI. 

Manila (1912) 279; Sp. Blanc. (1918) 214; En. Born. 

(1921) 324; Riptey, Fl. Mal. Pen. 1 (1922) 140; 

Merr. En. Philip. 2 (1923) 386; Sasaki, Cat. Gov. 

Herb. (1930) 299; Crarp, Fl. Siam. En. 1 (1931) 60, 

90; ALsToNn, Fl. Ceyl. Suppl. 6 (1931) 16; MASAMUNE, 

Yakusima (1934) 264; Hosokawa, Mat. Bot. 

Micron. 18 (1938) 155; GaGNep. Fl. Gén. I.-C. 

Suppl. 1 (1939) 224; BackER & Baku./. Fl. Java 1 

(1963) 199; LAUENER, Not. R. Bot. Gard. Edinb. 26 

(1965) 344; FosBERG & SACHET, Micronesica 11 (1975) 

83; Hara, En. Fl. Nepal 2 (1979) 51. — Polygala 

ciliata LINNE, Sp. Pl. 1 (1753) 701. — S. oblongifolia 

DC. Prod. 1 (1824) 334; Wicut & ARN. Nov. Act. 

Ac. Caes. Leop.-Car. 18 (1836) 322; BENTH. FI. 

Hongk. (1861) 44; Fl. Austr. 1 (1863) 138; BENN. FI. 

Br. India 1 (1872) 207; Kurz, J. As. Soc. Beng. 43, 

ii (1874) 79; F.v.M. Austr. Pl. 1 (1882) 8; Vmat, 

Phan. Cuming. (1885) 36; Kinc, J. As. Soc. Beng. 

59, ii (1890) 132; Tren, FI. Ceyl. 1 (1893) 83; 

PrRaIN, Bengal Pl. 1 (1903) 156; RmpLey, Fl. Mal. 

Pen. 1 (1922) 140; BANERII. J. Bomb. Nat. Hist. Soc. 

51 (1953) 554; MASAMUNE, Sc. Rep. Kanazawa Univ. 

3 (1955) 149; Ouw1, Fl. Japan (1965) 587; Hur-Lin 

Li, Fl. Taiwan 3 (1977) 558, pl. 728; Gir, Ann. 

Naturhist. Mus. Wien 83 (1980) 452; ANon. Icon. 

Corm. Sin. Suppl. 2 (1983) 185. — S. sessilifolia 

D.Don, Prod. Fl. Nepal. (1825) 201, nom. superfl1.; 

BENN. FI. Br. India 1 (1872) 207, ‘sessiliflora’. — S. 

obovata WIGHT, Ill. 1 (1831) 49, t. 22B. — S. cordata 

Wicut, /.c. t. 22C; Wicut & ARN. Nov. Act. Ac. 
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Caes. Leop.-Car. 18 (1836) 322; TRimen, Fl. Ceyl. 1 

(1893) 83. — Amorpha pedalis Bianco, FI. Filip. 

(1837) 553; ed. 2 (1845) 387; ed. 3, 2 (1879) 348; cf. 

Merk. Sp. Blanc. (1918) 214. — S. stricta Ses. & 

Zucc. Abh. Ak. Wiss. Miinchen 4, 2 (1845) 152; 

Makino, Ill. Fl. Japan (1954) 382. — S. arnottiana 

Mio. Analecta 3 (1852) 3. — S. canarana Mia. I.c.; 

Hassk. in Mig. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 

147. — S. horneri Hassx. in Mig. Pl. Jungh. (1852) 

123; Mig. Fl. Ind. Bat. 1, 2 (1858) 127; Hassk. in 

Mig. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 149. — S. 

angulata GrirF. Notul. 4 (1854) 539; Ic. t. 385, f. 16. 

— S. ramosissima Turcz. Bull. Soc. Nat. Mosc. 27° 
(1854) 352; F.-Viz. Nov. App. (1880) 14. — S. rigida 

Hassk. in Miq. Ann. Mus. Bot. Lugd.-Bat. 1 (1863) 

148. — S. setoso-ciliata Hassx. /.c. 149. — S. un- 

cinata Hassk. |.c. 148; Koorp. Exk. Fl. Java 2 (1912) 

453. — S. longiciliata Kurz, J. As. Soc. Beng. 41, ii 

(1872) 292. — S. cavalereriei LEv. Bull. Soc. Bot. Fr. 

51 (1904) 291. — S. cantoniensis auci.: HosoKAWA, 

J. Agric. Kyushu Univ. 4, 6 (1935) 434; WALTER & 

Ropin, Contr. U.S. Nat. Herb. 30 (1949) 461; 

STONE, Micronesia 6 (1970) 362. 

Herb up to 25 cm, branched or unbranched. Stem 

glabrous to sparingly ciliate, ribbed, c. 0.5 mm wide, 

the wings up to 0.5 mm wide. Leaves elliptic or ovate 

to oblong or ovate-lanceolate, 3—9 by 1—5 mm, trun- 

cate to attenuate at base, acutish and mucronate at 

apex, the margin glabrous to densely long-ciliate, 

usually 3-nerved; petiole up to 0.5 mm or in the basal 

leaves up to c. 1 mm. Flowers 1.5—2 mm long, pink 

to purple. Sepals unequal, the lower ones distinctly 

larger than the other sepals, 1—1.5 mm long. Keel not 

papillose. Anthers 4, c. 0.15 mm long. Capsule 0.8—-1 

by 1.5-—2 mm, walls of cells smooth, sometimes 

sparsely minutely hairy, not veined; spines at margin 

up to 0.5 mm long. 

Distr. Sn Lanka, Bangla Desh, S. & E. India, 

Burma, Thailand, Indochina, China, Japan, S. 

Korea, Taiwan, Ryukyu Is., Marianas (Guam), 

Carolines (Yap), Australia (N. Australia, Queens- 

land); in Malesia: Sumatra (incl. Banka & Billiton), 

W. Java (also Madura I1.), Borneo (N. Sarawak, 

Brunei, Sabah; also Karimata I.), Celebes, Philip- 

pines (Luzon), Moluccas (Sula & Tanimbar Is.), New 

Guinea. 

Ecol. Sunny or slightly shaded open places in 

erasslands or sometimes in deciduous forest, 

Melaleuca forest, teak forest, sand dunes, swamps; 

usually on wet fine quartz sand or on clay; locally 

rather common, 0—1250 m. 

Note. Mixed collections of this and the former 

species are not uncommon. 

Excluded species 

Salomonia seguinii LEv. Bull. Soc. Bot. Fr. 31 

(1904) 291 = Polygala furcata, cf. LAUENER, Noi. R. 

Bot. Gard. Edinb. 26 (1965) 343. 

Salomonia martinii L=v. Bull. Soc. Bot. Fr. 51 

(1904) 290 = Polygala tatarinowii REGEL. 

4. EPIRIXANTHES' 

BLUME, Cat. (1823) 25, 82; NEEs, Flora 8 (1825) 133; ENDL. Gen. Pl. (1839) 728; 

REUTER in DC. Prod. 11 (1847) 44; Mia. Fl. Ind. Bat. 1, 2 (1858) 127; BENTH. 

& Hoox. Gen. Pl. 1 (1862) 135; Hassk. in Mig. Ann. Mus. Bot. Lugd.-Bat. 1 

(1863) 143; JoHow in Pringsh. Bot. Jahrb. 20 (1889) 479; CHopat in E. & P. 

Nat. Pfl. Fam. 3, 4 (1896) 342; Penzic, Ann. Jard. Bot. Btzg 17 (1901) 142, t. 

20—26; STEEN. Trop. Natuur 23 (1934) 51, f. 10; Bull. Bot. Gard. Btzg III, 17 

(1948) 461; BACKER & BaAkH./. Fl. Java 1 (1963) 200. — Salomonia sect. Epiri- 

xanthes (BLUME) BENN. FI. Br. India 1 (1872) 207; Kina, J. As. Soc. Beng. 59, 

ii (1890) 132. — Salomonia auct. plur. pro parte. — Fig. 18. 

Echlorophyllous, small, erect, little-branched herbs with small, bract-like, 

erect leaves; roots not aromatic. Stems without nodal glands, terete, ribbed, un- 

(1) In 1966 a preliminary study has been performed by H.M.Y.J.ANDRE DE LA PorTE-Janss (Leiden). That 

manuscript was sent to T. WENDT (then Gray Herbarium, Cambridge, U.S.A.; at present Collegio de Postgra- 

duados, Chapingo, Mexico) during his study of the genus. We received WENDT’s unpublished manuscript in 

1985 during the preparation of the Polygalaceae treatment for this flora. The present treatment is largely in 

accordance with that of WENDT. In nomenclatural sense, WENDT must be seen as the author of the two new 

species, viz. E. pallida and E. kinabaluensis, which are published here for the first time. 
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winged. Leaves sessile, erect, up to 4 mm long, glabrous or minutely ciliate, 

l-nerved. Inflorescences terminal, spike-like, very dense, the axes without nodal 

glands, terete; bracts persistent or early caducous; bracteoles absent or (in E. pa- 

puana) present and persistent. Sepals 5, unequal, distinctly shorter than the pet- 

als, free or variously connate, persistent in fruit, glabrous to minutely ciliate. 

Petals 3, unequal, glabrous or apically papillose, asymmetric, halfway adnate 

to the staminal tube, the upper ones halfway connate to the lower one (keel) and 

about as long as this; free part of lower petal + boat-shaped, inappendiculate 

at apex. Stamens 2, 3 or 5, rarely 4, filaments completely connate or partly free; 

anthers bisporangiate by abortion of the outer microsporangiae, sessile or on a 

free filamentous stalk, c. 0.2 mm long, opening by an introrse slit common to 

both cells or opening irregularly introrsely. Disk either semi-annular, enclosing 

the lower and lateral side of the ovary and accrescent during fruit-setting, or 

present only at adaxial (upper) side of the ovary as a lobe not accrescent in fruit. 

Ovary 2-locular, orbicular to elliptic and laterally slightly flattened, glabrous, 

each locule with a single apical epitropous ovule; style either rather long and 

straight and apically with a slightly 2-lobed stigma, or short and more or less 

bifurcate with a larger fertile upper lobe and a smaller sterile apically hollow 

lobe. Fruit indehiscent, largely enclosed by the sepals, broadly ellipsoid, apically 

rounded or faintly bilobed, with a fleshy pericarp. Seeds + ellipsoid, glabrous, 

with a soft, thickened tissue at micropylar side (aril?), along the raphe, and most 

distinctly so at chalazal side; albumen nearly absent in ripe seeds; embryo trans- 

lucent, delicate, containing oil (even in dry state). 

Distr. E. India to China and throughout Malesia as far as the Solomon Is. (San Cristobal); rare but very 

locally abundant. In all 5 spp. 

Ecol. On humous soil between litter, in different types of rain-forests, sometimes locally abundant and 

together with other small saprophytes (Burmanniaceae, Triuridaceae); 0—1800 m. 

According to RICHARDs (Trop. Rainforest, 1952) the saprophytes (including Epirixanthes) prefer intense 

shade and are not able to survive even a slight drying of the forest floor. 

The fleshy disk at the base of the fruit might serve as a ‘fruit-aril’ and serve for dispersal by ants. 

Pollination. At the beginning of flowering cross-pollination seems to be possible, because the stigma is then 

out of reach of the anthers. In later stages, however, either the filaments stretch a little so that the anthers 

surround the stigma (E. elongata), or (in the other species) ovary and style grow out a little so that the stigma 

is situated just at the base of the bursting anthers. At that time self-pollination is likely to occur. Wirz (Flora 

1, 1910, 395, f. 6) recorded that pollen grains germinated in the anthers, and directly grew into the stigma. 

Taxon. Allied to Salomonia; see there. 

Notes. 1. There is much more in a name than Shakespeare’s Julia could suppose. Epirixanthes means 

flower growing on roots. BLUME described Epirixanthes as ‘radicibus arborum innascentes’. Though ZOLt- 

INGER in 1854 already wrote ‘inter folia emortua’, MiQuEL in 1858 called the Epirixanthes species 

‘rhizoparasitae’, CHODAT in 1896 wrote ‘schmarotzende Pflanzen’, HENDERSON in 1949 described them as 

‘parasitic plants’ and even in 1967 HuTCHINSON is misled by the name by calling it ‘parasitic’ on roots. 

2. The spelling of the name Epirixanthes could be one for a crossword puzzle. BLuME started with Epiri- 

xanthus, which is thus the correct spelling. Later, however, he spelled the name Epirhizanthes on herbarium 

sheets. Ever since we can find all sorts of etymological variants: Epirrhizanthes, Epirrhizanthe, Epirizanthes, 

Hyperixanthes and Epicryanthes. In this revision only the correct spelling is used (H.M.Y.J. ANDRE DE LA 

PoRTE-JANSs). 
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KEY TO THE SPECIES 

1. Sepals free. Bracts caducous before the flowers are full-grown. 

2. Style longer than the ovary. Bracts cuspidate.... 

2. Style much shorter than the ovary. Bracts rounded 

1. E. elongata 

Te eee See oe ee 5. E. pallida 

1. Sepals connate for 1/4—3/4. Bracts persistent till or after the fruits have fallen. 

3. Flowers subtended by a bract and a pair of subulate bracteoles. Fruits fully enclosed by the sepals 

2. E. papuana 

3. Bracteoles absent. Apex of fruits not enclosed by the sepals. 

4. Bracts lanceolate, 2—2.5 by 0.5—0.6mm...... 

4. Bracts elliptic to obovate, 1.5—2 by 0.8—1.2 mm 

1. Epirixanthes elongata BLuME, Cat. (1823) 82; 

NEES, Flora 8 (1825) 133; REUTER in DC. Prod. 11 

(1847) 44; Zoi. Syst. Verz. 3 (1855) 58; Mia. FI. Ind. 

Bat. 1, 2 (1858) 128; Hassk. in Miq. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1863) 143; PENzic, Ann. Jard. Bot. 

Btzg 17 (1901) 142, t. 24—26; PmGeER in E. & P. Nat. 

Pfl. Fam., Nachtr. 3 (1908) 190; Wirz, Flora 1 (1910) 

395; BacKkER, Schoolfl. Java (1911) 75; MERR. En. 

Born. (1921) 325; STEEN. Trop. Natuur 23 (1934) 51, 

f. 10; Pu, Rec. Trav. Bot. Néerl. 31 (1934) 761; 

SMITINAND, Thai For. Bull., Bot. 2 (1955) 2; BACKER 

& Baku.f. Fl. Java 1 (1963) 200; HANSEN c.s. Dansk 

Bot. Ark. 25, 2 (1967) 83. — E. linearis BLUME, Cat. 

(1823) 82; REUTER in DC. Prod. 11 (1847) 44; Mia. 

» \ 
=n | 

* 

‘ 

‘ 

. 

; 
Oi 

Ae 34 SRA OLE EE ee ac bea 4. E. kinabaluensis 

Cece ae Cage Se ae eR RIA RNA cee creo ore 3. E. cylindrica 

Fl. Ind. Bat. 1, 2 (1858) 128. — Salomonia aphylla 

GriFF. Proc. Linn. Soc. 1 (1844) 221; Trans. Linn. 

Soc. 14 (1845) 112; BENN. Fl. Br. India 1 (1872) 207; 

Kina, J. As. Soc. Beng. 59, ii (1890) 132; CHopaT in 

E. & P. Nat. Pfl. Fam. 3, 4 (1896) 342; Josepu, Bull. 

Bot. Surv. India 12 (1970) 73, f. 1-5. — Salomonia 

parasitica GRriFF. Not. 4 (1854) 538, t. 1598, f. 5. — 

E. tenella Hook.f. Trans. Linn. Soc. 23 (1862) 158; 

C. MULL. in Walp. Ann. 7 (1868) 243. — Salomonia 

elongata (BLUME) KURZ ex Koorp. Exk. Fl. Java 2 

(1912) 453; RipLey, Fl. Mal. Pen. 1 (1922) 140. — E. 

aphylla (GriFF.) MERR. Philip. J. Sc. 13 (1918) Bot. 

142. — Fig. 18. 

Herb, up to 25 cm. Stem simple or branched in up- 

Fig. 18. Epirixanthes elongata BLUME. (Photogr. A. ELSENER, Borneo, 28 May 1964). 
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per half, 0.5—2 mm wide, violet or reddish, set with 

minute clavate hairs or papillae. Leaves 2—3.5 mm 

long, ciliate-pilose, usually violet. Spike 0.5—6 cm by 

2—3 mm, rather dense, acutish at apex. Bracts ovate, 

c. 1.2 by 0.5 mm, cuspidate, ciliolate-papillose, 

erect, caducous before the flowers are full-grown; 

bracteoles absent. Flowers 2—2.5 mm long, yellowish 

white. Sepals free, subequal, c. 1 mm long, ciliolate- 

papillose. Anthers 5, rarely 4, sessile or stipitate. 

Disk lobe present adaxially at the base of the ovary, 

difficultly discernible, not accrescent after flower- 

ing. Ovary + orbicular; style longer than the ovary, 

c. 0.6 mm long, straight or apically slightly curved 

upwards, apically widened into the slightly 2-lobed 

stigma; gynoecium at first longer than the androe- 

cium, later equally long. Fruit reniform to broadly 

elliptic, c. 0.6 by 0.9 mm, enclosed by the slightly 

longer sepals. 

Distr. E. India, S. Burma (Tavoy), N. Vietnam, 

S. China; in Malesia: Malay Peninsula, Sumatra, W. 

Java, Borneo, Moluccas (Ambon, Ceram). 

2. Epirixanthes papuana J.J.SmiTH in Fedde, Rep. 10 

(1912) 286; Nova Guinea Bot. 8 (1914) 897; STEEN. 

Trop. Natuur 23 (1934) 51; BACKER & Baku./f. FI. 

Java 1 (1963) 200. — Salomonia cylindrica (BLUME) 

Kurz, p.p.: K.Scu. & Laut. Nachtr. Fl. Schutzgeb. 

Sudsee (1905) 285. 

Herb to 25 cm, generally purplish red in most of its 

parts except the corolla. Stem often repeatedly bran- 

ched in apical part, 1—3 mm wide, glabrous. Leaves 

1.5—2.5 mm long, glabrous. Spike 0.5—6(—12) cm by 

2.5—4.5 mm, very dense, rounded at apex. Bracts el- 

liptic to obovate, 1—2 by c. 1 mm, rounded apically, 

glabrous, patent with slightly upturned apex, per- 

sistent till or after the fruits have fallen, at last re- 

flexed; bracteoles always present, subulate, c. | mm 

long. Flowers 1.5—2.7 mm long, white but purple in 

bud. Sepals connate for 1/2—3/4, subequal, gla- 

brous. Stamens usually 3 and then anthers sessile, 

rarely 2 and then filaments free to halfway. Disk very 

indistinct, semi-annular, enclosing and fully adnate 

to the basal part of the lateral and lower side of the 

ovary, hardly accrescent in fruit. Ovary broadly el- 

liptic; style up to 0.1 mm long; stigma very asymmet- 

rical, 0.2 mm long, the upper stigmatic lobe oblique, 

rounded, the lower lobe narrower and longer, direct- 

ed a little downwards, hollow at apex; gynoecium 

shorter than androecium. Fruit broadly obovate, 

0.7—0.9 by 0.7—0.9 mm, at base tightly enclosed by 

the fully adnate and very indistinct disk, the whole 

enclosed by the slightly longer sepals. 

Distr. Malesia: N. Sumatra (incl. Enggano 1.), 

W. Java, Borneo, Philippines (Luzon), Moluccas 

(Talaud, Ceram), New Guinea. Also in the Solomon 

Is. (San Cristobal). 
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3. Epirixanthes cylindrica BLUME, Cat. (1823) 82; 

NEES, Flora 8 (1825) 133; REUTER in DC. Prod. 11 

(1847) 44; Zo. Syst. Verz. 3 (1855) 58; Mra. Fl. Ind. 

Bat. 1, 2 (1858) 128, t. 15; Hassk. in Miq. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1863) 143; Becc. Malesia 3 (1890) 

325; KinG, J. As. Soc. Beng. 59, 11 (1890) 132; PEN- 

zic, Ann. Jard. Bot. Btzg 17 (1901) 142, t. 20—23; 

Merk. Philip. J. Sc. 1 (1906) Suppl. 203; PitGeEr in 

E. & P. Nat. Pfl. Fam., Nachtr. 3 (1908) 190; 

Backer, Schoolfl. Java (1911) 76; WENT, Nova 

Guinea Bot. 8 (1909) 169; Koorp. Exk. Fl. Java 2 

(1912) 453; MerR. En. Born. (1921) 325; En. Philip. 

2 (1923) 386; STEEN. Trop. Natuur 23 (1934) 52; 

HEND. Mal. Nat. J. 4 (1949) 27; BACKER & BAKH./. 

Fl. Java 1 (1963) 200. — Salomonia cylindrica 

(BLUME) Kurz, J. As. Soc. Beng. 43, ii (1874) 79; 

CuopatT in E. & P. Nat. Pfl. Fam. 3, 4 (1896) 342; 

K.Scu. & Laur. Nachtr. Fl. Schutzgeb. Stidsee 

(1905) 285, p.p.; RmpLey, Trans. Linn. Soc. II, Bot. 

9 (1916) 19. 

Herb, up to 25 cm, (sub)glabrous. Stem simple or 

branched, 1.5—2 mm wide. Leaves 2—4 mm long, 

slightly thickened at base, minutely sparsely papil- 

lose. Spike 0.5—6 cm by 4.5—5.5 mm, very dense, 

rounded at apex. Bracts elliptic to obovate, 1.5—2 by 

0.8—1.2 mm, not thickened at base, at apex acutish 

and finely mucronate, imbricately covering the 

flower buds, patent with slightly upturned apex, per- 

sistent till or after the fruits have fallen, at last re- 

flexed; bracteoles absent. Flowers c. 2.5 mm long. 

Sepals connate + halfway, unequal, slightly cucul- 

late, c. 1.5mm long. Anthers 3 or 5, rarely 4, sessile. 

Disk rather distinct, enclosing the lower and lateral 

side of the ovary and adnate to it, expanding gradual- 

ly in fruit and then visible as a rim near the base of 

it. Ovary broadly elliptic; style shorter than the 

ovary, subcylindrical, c. 0.1 mm long, unequally 

2-lobed, the larger upper lobe stigmatic, the lower 

one tooth-like and hollow at apex; gynoecium some- 

what shorter than the androecium. Fruit broadly el- 

liptic, c. 1 by 1 mm, at base tightly enclosed by the 

disk, the whole enclosed by the somewhat shorter 

sepals. 

Distr. Burma; in Malesia: Sumatra, W. Java, 

Borneo, New Guinea. 

Note. Closely allied to the next species; see there. 

4. Epirixanthes kinabaluensis WENDT, sp. nov. 

A E. cylindrica bracteis (ovatus-)lanceolatis, 2— 

2,5 0,5—0,6 mm, parum crassinervatis ad basin, 

gradatim attenuatis et mucronatis, gemmis florium 

partiter expositis, persistentibus tempore fructifican- 

di differt. — Typus: CLEMENS 30039 (A holo; BO, G, 

L, NY, UC). See note | under the genus. 

Herb up to 30 cm, glabrous. Stem simple or 

branched, 1—2.5 mm wide, tinged reddish. Leaves 

2—3.5 mm long, slightly swollen at base, brown. 
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Spike 1.5—6 cm by 4—5 mm, very dense, rounded at 

apex. Bracts (ovate-)lanceolate, 2—2.5 by 0.5—0.6 

mm, at base slightly thickened along midrib, very 

gradually narrowed into the acute and finely mucro- 

nate apex, not fully covering the flower buds, patent 

with upturned apex at flowering time, persistent until 

the fruit has fallen, then reflexed and eventually ca- 

ducous; bracteoles absent. Flowers c. 2 mm long, 

milk-white with yellow-brown calyx. Sepals halfway 

connate, unequal, slightly cucullate, 1.5 mm long. 

Anthers 5, sessile. Disk rather distinct, enclosing the 

basal part of the lower and lateral side of the ovary 

and adnate to it, expanding gradually in fruit and 

then visible as a rim near the base of it. Ovary broad- 

ly elliptic; style shorter than the ovary, subcylindri- 

cal, c. 0.1 mm long, unequally 2-lobed, the larger up- 

per lobe stigmatic, the lower one tooth-like and 

hollow at apex; gynoecium somewhat shorter than 

the androecium. Fruit broadly elliptic, c. 1 by 1 mm, 

at base tightly enclosed by the disk, the whole en- 

closed by the somewhat shorter sepals. 

Distr. Malesia: Sumatra, Borneo. 

Note. Very closely allied to E. cylindrica, from 

which it differs only by the narrower and longer 

bracts. 

5. Epirixanthes pallida WENDT, sp. nov. 

Sepala libera. Bracteae ellipticae, 2—3 x 1—1,5 

mm, compressae ad basin, obtusae, marginibus hya- 

linis, pallidae, imbricatae apicem spicae tectae, ante 
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tempus florendi caducae. Stylus brevis. — Typus: 

BrookE 10498 (L). See note 1 under the genus. 

Herb up to 15 cm, glabrous, straw-coloured. Stem 

simple or branched in upper half, 2—2.5 mm thick. 

Leaves 2—4 mm long, swollen at base. Spike 1—5 cm 

long, 2.5—3 mm thick, very dense, rounded at apex. 

Bracts elliptic, 2-3 by 1—1.5 mm, at base com- 

pressed along the midrib, at apex obtuse, the margin 

nearly hyaline, pallid in dry state, imbricately cover- 

ing the younger part of the spike and completely hid- 

ing the flower buds, caducous at the beginning of 

flowering, thus leaving the fruiting calyx exposed; 

bracteoles absent. Flowers c. 1.8 mm long, whitish. 

Sepals free, unequal, the larger ones slightly cucul- 

late, 0.8—1 mm long. Anthers 5, sessile. Disk rather 

distinct, enclosing the basal part of the lower and lat- 

eral side of the ovary and adnate to it, expanding 

gradually in fruit and then visible as a rim near the 

base of it. Ovary elliptic, style shorter than the ovary, 

subcylindrical, c. 0.2 mm long, unequally 2-lobed, 

the larger upper lobe stigmatic, the lower one tooth- 

like and hollow at apex; gynoecium somewhat shor- 

ter than androecium. Fruit broadly elliptic or nearly 

didymous, c. 0.6 by 0.8 mm, at base tightly enclosed 

by the disk, the whole enclosed by the siightly longer 

sepals. 

Distr. Malesia: Borneo, Celebes. 

Note. A distinct species, easily recognizable by 

its relatively large bracts which imbricately cover the 

upper part of the spike but are very early caducous. 

5. ERIANDRA 

ROYEN & STEEN. J. Arn. Arb. 33 (1952) 91, t. 1; STEEN. Blumea 12 (1964) 319; 

Huren. Gen. Fl. Pl. 2 (1967) 343. 

Tree. Twigs apparently without nodal glands. Leaves alternate, petioled. Jn- 

florescences fasciculate, axillary, short; bracts and bracteoles + persistent; 

bracts at very base with a pair of inconspicuous glands. Sepals 5 (or 4), equal, 

connate in basal half and adnate to the base of the petals, caducous as a whole 

together with the petals at the beginning of fruit-setting by a circumcision, the 

connate basal part persistent. Petals 5 or 4, connate for 3/4, basally adnate to 

the sepals and halfway to the staminal tube, equal, the free parts half-orbicular. 

Stamens (8—)10, monadelphous; anthers hairy all round, tetrasporangiate, the 

inner microsporangiae fused in upper half, shorter than the outer ones; de- 

hiscing at inner side by a sickle-shaped slit common to both loculi. Disk annular, 

inconspicuous, hairy. Ovary globose, 7—8-locular, each locule with 1 ovule; 

style terminal, straight; stigma capitate, slightly lobed. Fruit a fleshy globular 

berry, apically with a remnant of the style, basally with a remnant of the calyx 

tube. Seeds c. 4, flattened, radially, completely enveloped by an aril; testa very 

densely hairy; albumen fleshy. 
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Distr. Solomon Islands; in Malesia: New Guinea. Monotypic. 

Ecol. Primary and secondary rain-forests, 0—150(—660) m. 

Notes. In flowering and fruiting characters resembling the tropical American genus Diclidanthera Mart., 

a genus of small trees and lianas differing in the S5-locular ovary (and fruit), the glabrous anthers, the constrict- 

ed corolla tube and the exarillate seed. As the nearly regular flowers and the many-celled ovary are probably 

derived in the family, it is probable that both genera are closely allied. 

STYER (J. Arn. Arb. 58, 1977, 124) studied the anatomy of Eriandra, and compared his results with those 

of the South American genera Barnhartia GLEASON, Moutabea Aust. and Diclidanthera. He concluded (/.c. 

139) that Eriandra, although a tree, has a ‘lianous ancestry’. 

1. Eriandra fragrans RoYEN & STEEN. J. Arn. Arb. 

33 (1952) 91, t. 1; STEEN. Blumea 12 (1964) 319. 

Tree up to 32 m, 70 m dbh. Twigs glabrous. Leaves 

oblong to (ob)lanceolate, 7-40 by 3—10 cm, nar- 

rowly cuneate at base, acutish or shortly acuminate 

at apex, coriaceous, glabrous above, slightly hairy on 

midrib beneath, in basal part beneath with 1—4 in- 

distinct glands 0.2 mm diam.; midrib sunken above 

in basal half, nerves 5—16 pairs, finely prominent at 

both sides; petiole 1—2.5 cm, flattened above, wrin- 

kled below, apically with a pair of indistinct glands 

0.2 mm diam. Axis of raceme-like fascicle 2-20 mm 

long, shortly hairy to glabrous, at the nodes near the 

bracts with a pair of inconspicuous, tiny, slightly 

prominent glands. Flowers 5—6 mm long, white, fra- 

grant, on 1—5 mm long pedicels. Sepals obovate- 

spathulate, 4—5.5 mm long, glabrous except for the 

margin, the outer ones ciliate to base, the inner ones 

ciliate only apically. Petals free over c. 3 mm, the free 

parts reflexed during flowering; glabrous except for 

the ciliate incurved margins. Staminal tube glabrous 

outside, hairy inside; anthers elliptic, 3-locular in up- 

per half, 4-locular at base, c. 1 mm long, hairy all 

round. Ovary glabrous; style 3—4 mm long, densely 

hairy. Fruit 2—4 cm diam., apically with a hairy rem- 

nant of the style. Seeds elliptic, c. 1.5 by 1 cm; aril 

c. 0.2 mm thick; indumentum of testa very dense, 

1—2 mm thick. 

Distr. Solomon Islands (New Georgia, Kolom- 

bangara); in Malesia: New Guinea. 

Ecol. Primary and secondary rain-forests, usual- 

ly in the valley bottoms or on plains near the coast, 

usually on well-drained sandy clay, sometimes on 

limestone, 0O—150(—660) m. 

6. XANTHOPHYLLUM 

Roxs. Pl. Corom. 3 (1820, ‘1819’) 81, nom. cons.; BENN. FI. Br. India 1 (1872) 

208; CHopaT, Bull. Herb. Boiss. 4 (1896) 254; in E. & P. Nat. Pfl. Fam. 3, 4 

(1896) 343; GAGNEP. in Desv. J. Bot. 21 (1908) 241; GaGNep. Fl. Gén. I.-C. 1 

(1909) 242; CHopatT in Merr. Pl. Elm. Born. (1929) 133; Hutcu. Gen. FI. Pl. 

2 (1967) 339; No, Tree Fl. Mal. 1 (1972) 352; MEDEN, Leiden Bot. Ser. 7 

(1982). — Pelae [HERMANNUS, FI. Zeyl. (1717) 24 (‘Paelae’)] ADANSON, Fam. 

2 (1763) 448, nom. rejic. — Eystathes Lour. Fl. Coch. 1 (1790) 235, nom. rejic. 

— Jakkia BLUME, Cat. (1823) 17; Bijdr. (1825) 60 (‘Jackia’), non Jackia WALL., 

nec Jackia SPRENGEL. — Skaphium Mia. FI. Ind. Bat., Suppl. (1861) 357. — Ba- 

nisterodes [L., Fl. Zeyl. (1747) 192 (‘Bannisterioides’)| O. K. Rev. Gen. Pl. 1 

(1891) 45, nom. illeg. — Fig. 19-26. 

Shrubs or trees. Twigs terete, sometimes with annular or cap-like nodal 

glands. Axillary buds 2—8, serial, each with 2 budscales. Leaves alternate (or 

spiral), sometimes shifted-decussate, stalked, nearly always with glands 

beneath, mostly near base of blade. Inflorescence axillary, branched or 

sometimes unbranched, panicle- or raceme-like. Flowers solitary or in lower 

half with 3 (rarely more) together. Sepals 5, free, usually slightly unequal, usual- 

ly caducous after flowering. Petals 5, usually unequal, free; lower petal (carina) 

usually boat-shaped, clawed, apically inappendiculate. Stamens nearly always 
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8, rarely 7, 9, or 8—10; 4 epipetalous, 2 placed at the base of the carina and ad- 

nate with it or not, 2 alternipetalous and opposite the lateral sepals; filaments 

free or connate basally, rarely halfway connate, very rarely triadelphous; an- 

thers tetrasporangiate, opening introrsely with slits. Disk annular. Gynoecium 

usually as long as androecium; ovary usually shortly stipitate, syncarpous, com- 

posed of 2 median carpels, 1-locular or sometimes semi-2-locular; style ter- 

minal; stigma slightly bilobed or sometimes peltate; ovules 2-seriate, 4 or 

(6—)8—c. 20, very rarely c. 40. Fruit indehiscent (or very rarely irregularly 

2-valved, not in Mal.), globular or rarely ellipsoid, c. 1—15 cm, usually with a 

hard pericarp. Seed(s) 1 or 4—20, inappendiculate, glabrous; embryo large, flat 

or thick; albumen copious to nearly absent. 

Distr. About 94 species in tropical Southeast Asia, northwards to S. China and Hainan, throughout 

Malesia to Australia (N. Queensland); 76 spp. do not occur outside Malesia; 2 are endemic to Queensland. 

Not a single species crosses WALLACE’s plant-geographical demarcation line. Although only 7 spp. occur 

east of this line, at subgeneric level the greatest variation is found there. For that reason it is assumed that 

the genus originated in Austro-Malesia. 

Ecol. By far the majority of the species grow in the tropical lowland rain-forest, mostly below 500 m. 

About 10 spp. (of which 3 extra-Malesian ones) are usually found between S500—1200(—1500) m, but some- 

times also lower. About a dozen species are sometimes found in freshwater swamp forests, but they are not 

confined to that habitat, except 63. X. ramiflorum. Also nearly all of the continental Southeast Asian species 

seem to be confined to the rain-forest; 60. X. lanceatum is restricted to stream banks and swamps; 62. X. 

virens occurs in monsoon forests, tolerating rather long dry periods. Otherwise the ecology is for all species 

‘rain-forest’, not specifically repeated. 

Note. From the subdivision of the genus it appears that both the fruit and seed, and the flower structure 

are important for specific distinction, in addition to vegetative characters. Unfortunately the mature fruit is 

yet unknown in several species (spp. 4, 16, 25, 34, 35, 36, 37, 38, 41, 51, 52, 58) and flowers are unknown 

from spp. 40, 49, 61, 67, 68, and 76. Besides, specimens in fruit seldom carry flowers too, and the reverse. 

These factors have complicated the key and necessitated to enter many species twice or even thrice. 

KEY TO THE SUBGENERA 

1. Fruit 4—more-seeded. 

2. Embryo) thick, covered by little endosperm. Spp. 72—76 .....:...<5..+...0. V. Subg. Brunophyllum 

22 Embryo) flat; covered by copious endosperm. Spp: 69=—71 ..........:.0.5.-+:.- IV. Subg. Exsertum 

1. Fruit 1- (exceptionally 2-)seeded. 

3. Stamens triadelphous. Embryo flat, covered by copious endosperm. Spp. 64—68 Ul. Subg. Triadelphum 

3. Stamens monadelphous or free. Embryo thick, without or with little endosperm. 

4. Stigma peltate. Twigs at the nodes with a pair of annular glands. Sp. 63...... Il. Subg. Coriaceum 

4. Stigma small, slightly bilobed. Nodal glands absent on the twigs. Spp. /—62 I. Subg. Xanthophyllum 

KEYS TO THE SIP: .CiLE'S 

1. Petiole and lower side of leaves densely patently hairy, at least on the midrib. 

2. Venation of 3rd order scalariform. 

3. Inflorescence axis at the nodes with 2 crateriform or cup-like glands. 

4. Leaves glaucous-papillose beneath, with 6—8 pairs of secondary nerves; laminar glands indistinct or on- 

Iwathesbasalvonesnaistinclee-wmemrcr nce tiie te ck ee eles Sven citer 3. X. sulphureum 

4. Leaves smooth beneath, with 12 or 13 pairs of secondary nerves; laminar glands numerous, distinct 

4. X. cockburnii 

3. No glands present at the nodes of the inflorescence axis. 

5. Leaves glaucous-papillose beneath. Ovary and fruit hairy all round or in 4 rows in upper half 

12. X. rufum 
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5. Leaves smooth beneath. Ovary and fruit glabrous or hairy in 2 rows in upper half. 

6. Inflorescence brownish hairy. Sepals persistent in fruit, the outer c. 2—3 mm long, the inner c. 3.5—5 

AON (0) 1 eke oe ae, ea EO Om hs A ee en hee oa Re A eee icicle meen eae 11. X. velutinum 

6. Inflorescence axis greyish white-hairy. Sepals caducous in fruit, the outer c. 4 mm long, the inner 5—6 

MmNMon es sss. & 3, asst. eS as ee --ee st o lad ee 8. X. pubescens 

2. Venation of 3rd order finely reticulate. 

7. Ovules 4. Carina appressedly hairy outside, other petals appressedly hairy apically 57. X. malayanum 

7. Ovules 8—16. Petals (sub)glabrous outside. 

8. Sepals and inflorescence axis with hairs c. 1 mm long...................... 50. X. trichocladum 

8. Sepals and inflorescence axis with hairs 0.1—0.2(—0.4) mm long. 

On iteat-bladeibullate betweenttheitertianymienves!:yy-\5 12a Steels ae ee eee 49. X. reticulatum 

9. Leaf-blade flat or only the midrib raised in a shallow depression. 

10. Pedicel 2.5—4.5(—5) mm long. Anthers 0.9—1.4 mm long. Flowers 11—12 mm long 

48. X. purpureum 

10. Pedicel 7.5—14 mm long. Anthers 1.5—2.2 mm long. Flowers 12.5—16.5 mm long. 

11. Petiole 5—6 mm long. Flowers 16—16.5 mm long. Anthers c. 2.2 mm long 46. X. beccarianum 

11. Petiole 1.5—2.5(—3) mm long. Flowers c. 12.5 mm long. Anthers 1.5—1.6 mm long 

47. X. pedicellatum 

1. Petiole and lower side of leaves shortly appressedly hairy or glabrous. 

12. Leaves glaucous-papillose beneath. 

13. Venation of 3rd order scalariform. Ovary hairy on median ribs. Fruits irregularly 4-sulcate 

10. X. schizocarpon 

13. Venation of 3rd order reticulate. Ovary glabrous or, if hairy, not especially hairy on the ribs. Fruit not 

4-sulcate. 

14. Ovary glabrous. 

15. Ovules 4. Anthers 0.3—0.4 mm long. 

16. Petiole (6—)7—11(—14) mm. Axillary buds very densely shortly hairy, not soon glabrescent. Inner 

sepalsics?.=S;mimislongsyAnthersvhainy atibasey sere) are ee eee eee 14. X. nigricans 

16. Petiole S—6.5 mm. Axillary buds soon glabrescent. Inner sepals c. 4 mm long. Anthers glabrous or 

Withivernyelew, hairs at base) scpes44.4>5saeiids cot ee ta ee ere ae 15. X. borneense 

15. Ovules 8—18. Anthers at least 0.7 mm long. 

ie Axillary; buds) 3==7ammylone seein eae Pe eee: 43. X. penibukanense 

17. Axillary buds up to | mm long. 

18. Petiole (S—)8—12 mm long. Flowers up to 8.5 mm long. Fruit 1-seeded, up to 1.2 cm long 

63. X. ramiflorum 

18. Petiole 1.5—3 mm long. Flowers 15—16 mm long. Fruit 10- or more-seeded, at least 5 cm long 

72. X. brevipes 

14. Ovary hairy. 

19. Ovules 8—16. 

20. Petiole distinctly transversely wrinkled. 

21. Petiole 8—15 mm long, gradually widened into the attenuate leaf base. Lower pair of nerves reach- 

ingybeyond: the middlejomthevleaf-blade=ss 4 45 eee oe eee 43. X. penibukanense 

21. Petiole 3—6(—7) mm long, abruptly ending into the cuneate or cordate leaf base. Nerves in the 

lower part of the leaf blade not reaching the middle of the blade ............ 42. X. discolor 

20. Petiole not transversally wrinkled. 

22. Ovary and style appressedly hairy. Petiole (8—)10—14 mm long. Nerves 11—14 pairs 

44. X. pseudoadenotus 

22. Ovary and style patently hairy. Petiole 4-9 mm long. Nerves 6—13 pairs .... 45. X. pulchrum 

19. Ovules 4. 

23. Axillary buds at least 4 mm long. 
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24. (Upper) axillary bud situated (1.5—)3—15 mm above the leaf axil and placed on a 0.5—1.5 mm long 

CCUG 8 Fars oe A ON A ee oe cnn Sa Re RAL ERR RL RCO Ema T as i A trac 41. X. korthalsianum 

Note: Compare also 6/. X. lateriflorum. 

24. Axillary bud situated in the leaf axil, sessile. 

25. Scales of axillary bud at apex with 2 distinct thickenings..................... 36. X. clovis 

25. Scales of axillary bud not thickened at apex. 

26-Petiole&26=3 mm. ti so ee 2 ea eee 35. X. petiolatum 

26. Petiole (excl. attenuate leaf base) up to 17 mm. 

27. Axillary buds half-patent to patent, with their flat side perpendicular to the twig 

39. X. bracteatum 

27. Axillary buds erect, usually with their flat side pressed against the twig. 

28. Petals 6—8 mm long. Outer sepals 1.5—2.5 mm long, inner side 2.5—3.5 mm long. Anthers 

OF4=OFSommmislOn Sees eects hel. see oe ieee ie ree teenth le oe ee cage 28. X. griffithii 

28. Petals c. 13 mm long. Outer sepals c. 3—4 mm long, inner sepals 3.5—5.5 mm long. Anthers 

GHOS/AmIMON Bea aA oper ae eet nn ee nie tetas etch etn teavene ees cA 38. X. angustigemma 

23. Axillary buds at most 1.5 mm long. 

29. Leaf-blade 1.5—5(—6) by 0.5—1.5(—2) cm. Flowers solitary or in an up to 3-flowered inflorescence, 

1O=1iemm longs.on: LOSit immiong pedicelsiy i. c. cece cee es: rie ce eee 22. X. parvifolium 

29. Leaf-blades, at least averagely, more than 5 cm long. Inflorescences either with more than 6 flow- 

ers, or the flowers 7.5—8.5 mm long on 1.5—3 mm long pedicels. 

30. Inflorescence unbranched, bearing only 3—6 flowers. Fruit (immature) apically pointed 

20. X. pauciflorum 

30. Inflorescence at least basally branched, with more than 6 flowers (sometimes seemingly un- 

branched if lower bracts resemble leaves). Fruit apically rounded. 

31. Filaments of upper stamens slightly S-curved, above base with a blunt appendage directed in- 

wards. Fruit globular, 1.1—1.7 cm diam. 

32. Axillary buds more or less enclosed between the base of the petiole and a low ridge of the twig, 

notprojecting.outwards, wider than highs -a. acces sses ie sicdeeel eter sete 27. X. impressum 

32. Axillary buds projecting outwards, at least twice as long as wide...... 29. X. monticolum 

31. Filaments more or less straight, without appendage above base. Fruit (unknown in 58. X. novo- 

guinense) broadly ellipsoid or apple-shaped, 3.5—8 cm diam. 

33. Petiole 3—5 mm long. Axillary buds 2 or 3. Nerves c. 8—14 pairs. Fruit broadly ellipsoid to near- 

ly globular, up to 3.5 cm diam., pericarp up to 3 mm thick ............ 60. X. lanceatum 

33. Petiole 6—10 mm long. Axillary buds | or 2. Nerves 5—8 pairs. Fruit (unknown in 58. X. novo- 

guinense) large, up to 8 cm diam., apple-shaped, pericarp up to 30 mm thick. 

34y Retalsveny-mmlones Pedicell .5—225"mmilong! 22952. 4..258. 2a 8. 58. X. novoguinense 

s4mbetals lO—l2amm longs Pedicels3—4:5 mmulOng’. ... eo. seas o.oo eens 59. X. ngii 

12. Leaves smooth beneath. 

35. Ovary hairy all round, not glabrous at lateral side. 

36. Most axillary buds, at least in upper half of the twigs, 3 mm long or longer. 

37. Axillary buds (8—)11—20(—30) by 6—12(—14) mm, + 1—3 times as long as wide, flat, at base attenuate 

and not thickened, at apex rounded to obtuse. (Flowers unknown) ....... 40. X. heterophyllum 

37. Axillary buds up to 11 mm long and basally thickened, or more than 3 times as long as wide and + 

acute, or smaller than 8 mm. 

38. Axillary buds erect, flattened against the twig, very densely shortly hairy...... 37. X. reflexum 

38. Axillary buds half-patent to patent, glabrous or sparsely shortly hairy. 

39. Axillary buds at base narrow, not thickened. 

40. Leaf base cordate with upturned margins. Leaves with 14—20 pairs of nerves. Petals 16 mm long 

25. X. brigittae 

40. Leaf base attenuate and flat. Leaves with 5—7 pairs of nerves. Petals 10—12 mm long 

31. X. incertum 

39. Axillary buds at base wide and strongly thickened. 
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41. Inflorescence unbranched. Petiole 4—6.5 mm. Leaves with 3—5 pairs of nerves 19. X. neglectum 

41. Inflorescence branched. Petiole 8—14 mm. Leaves with 7 or more pairs of nerves. 

42. Petiole (18—)25—30 mm. Leaf-blade 22—42 cm long, finer nervation beneath indistinct 

34. X. ceraceifolium 

42. Petiole 8-18 mm, exceptionally longer. Nervation at lower side of leaf-blade distinctly prom- 

inent, or leaf-blade much shorter than 20 cm. 

43. Leaf-blade up to 3 times as long as wide. Petiole 8—14(—16) mm. Nerves (6 or) 7—9(—11) pairs. 

Leaf base never cordate. Anthers 0.4—0.6(—0.7) mm long.............. 30. X. vitellinum 

43. Leaf-blade c. 4—6 times as long as wide. Petiole (8—)15—18(—24) mm, if shorter than 15 mm, 

then leaf base cordate. Nerves (9—)13—20 pairs. Anthers (0.6—)0.7—1.2 mm long. 

44. Leaf base cuneate to rounded, or cordate with the margins curved upwards and connate above 

the apex of the petiole. Petals (8.5—)9.5—12.5(—14.5) mm long. Anthers (0.6—)0.7—0.9(—1) 

jOqN0 IU (G) 1 eens ny CICA REC REM RECR Mee ance cinia Goto Mere OnTo arc ca cco. 32. X. adenotus 

44. Leaf base cordate, flat, or only with little upturning margins. Petals 15—18.5 mm long. An- 

thersplisll-2ammul ono. Asante tok Garsadiek ater Ot oleae aeee. 33. X. palawanense 

36. Most axillary buds up to c. 2 mm long. 

45. Midrib sunken above over most of its length. 

46. Petals + equal in size and form. Fruit black, 2—6 cm diam., seeds 4—12. (Compare also 70. X. 

CITLOCMUTI) asec sak aaa Se coals BH Rae sie aaa Ses EE ee Oe Eee 71. X. stipitatum 

46. Petals unequal. Fruit not black, up to 2 cm diam., 1-seeded. 

47. Flowering. 

ANS, (Woy OEP [OSANIS INENTAY OGLE TH) INVERT BION os cononsnoacHbcnsnagoneesonaeoonenans 55. X. wrayi 

48. Upper petals hairy inside only at base. 

40m INerves2—20) pairss hilamentsa—3immiconnatels ce . a4 ns Sena 56. X. venosum 

49. Nerves 3—7 pairs. Filaments free at base. 

50. Petiole glabrous or hairy only in the upper groove. Finer venation beneath not very distinct 

54. X. eurhynchum 

50. Petiole densely hairy all round. Finer venation at lower side very distinctly prominent 

53. X. retinerve 

47. Fruiting. 

51. Fruit neither densely set with thick warts, nor ribbed. 

$2. Petiole glabrous or hairy only in the upper groove. Fruit densely hairy, smooth to slightly wrinkl- 

ed or 2—4-sulcate, sometimes finely rugose, up to 1.5 cm diam......... 54. X. eurhynchum 

52. Petiole densely hairy all round. Fruit rather sparsely hairy, smooth, up to 2.2 cm diam. 

53. X. retinerve 

51. Fruit densely set with thick warts, or verrucose and ribbed. 

53. Fruit apically shortly but distinctly beaked, strongly verrucosely ribbed .... 56. X. venosum 

53. Fruit apically rounded, densely set with thick warts...... 54. X. eurhynchum, 55. X. wrayi 

45. Midrib flat above or prominent, then sometimes with a groove in basal half. 

54. Region of the twig above the leaf axil as well as the 2—4 very small and inconspicuous axillary buds 

densely shortly hairy. 

55. Petiole glabrous or hairy only in the upper groove. Finer venation beneath not very distinct. Fruit 

either densely set with thick warts or densely hairy and smooth to slightly wrinkled or 2—4-sulcate 

54. X. eurhynchum 

55. Petiole densely hairy all round. Finer venation beneath very distinctly prominent. Fruit rather 

sparsely hairy; smooth eh: Asatehe ah eatce. eee Bee ee eee 53. X. retinerve 

54. Twigs glabrous above the leaf axil. Axillary buds glabrous or sparsely hairy and soon glabrescent. 

56. Axillary buds (2 or) 3—7, the upper one situated at least 1-2 mm above the leaf axil. 

57. Upper axillary buds placed on a 1—2.5 mm long stalk. (Flowers unknown) 61. X. lateriflorum 

SW pperaxillanyabudsesessileso mytiln Catv Oy ces eel re-start 62. X. virens 

56. Axillary bud(s) seemingly 1, or 2, rarely 3, close together in the leaf axil. 

58. Ovules 8 = 12.(Companeralsoy 7a eee Gil S1n CLT)) eee 51. X. erythrostachyum 
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58. Ovules 4. 

59. Inflorescence branched. 

60. Leaf-blade c. 4—6 times as long as wide. Petiole (8—)15—18(—24) mm. Nerves (9—)13—20 pairs. 

Amtherss(O26—)0:7—0:9(E 1) mmulong Gases. os es ee ee senses ety 32. X. adenotus 

60. Leaf-blade up to c. 3 times as long as wide. Petiole 8—14(—16) mm. Nerves (6 or) 7—9(—11) 

pains-wAnthers 0/4=0'6(—O:7)ammiilonecraarmr sare crore sae orcrarcntatcteeteter fore 30. X. vitellinum 

59. Inflorescence unbranched or sometimes with a side-branch at base. 

61. Ovary (half-)patently hairy, fruit patently hairy. 

62. Nerves c. 8—10 pairs. Pedicel of flowers 4.5—6 mm, of fruits 8-11 mm long. Petals 13—19 

munwlong.Antherst ORS —le2tmimiblom cesta cesarean ea oa. eae ere eee 24. X. ancolanum 

62. Nerves 3—5 pairs. Pedicel of flowers c. 2 mm, of fruits c. 4.5 mm long. Anthers 0.3—0.4 mm 

Torn Pee) Fy. EEE epee ieee er cree ee URE OP Rocce, Gan), Pace 19. X. neglectum 

61. Ovary and fruit appressedly hairy. 

63. Inner sepals 2—2.5 mm long. 

64. Leaf base truncate to cordate. Carina auriculate. Filaments for 0.7—1 mm connate 

21. X. tardicrescens 

64. Leaf base cuneate to rounded. Carina gradually enlarged, not auriculate. Filaments free 

18. X. subcoriaceum 

63. Inner sepals 2.8—4.5 mm long. 

65. Anthers 0.4—0.7 mm long. Gynoecium somewhat shorter than the carina. Laminar glands 

MUNMET OG ey eeysy Sees hec ene eric Mocetcleee ane thease thas melee Maranon eioterpage 26. X. tenuipetalum 

65. Anthers 1—1.2 mm long. Gynoecium 0.5—2 mm longer than the carina. Laminar glands 1—6. 

66. Leaf base cordate with upturned margins. Nerves 14—20 pairs. Petiole 15—18 mm 

25. X. brigittae 

66. Leaf base attenuate and flat. Nerves 5—7 pairs. Petiole 6-10 mm . 23. X. philippinense 

35. Ovary glabrous, at least at the lateral sides. 

67. Nerves of 3rd order scalariform. 

68. Inflorescence axis at the nodes with 2 crateriform glands. 

69. Leaf base cuneate to rounded. Leaf-blade 5—25 by 2—12 cm. Nerves 4—10 pairs 1. X. flavescens 

69. Leaf base cordate. Leaf-blade 20—50 by 6.5—20 cm. Nerves 14—20 pairs....... 2. X. bullatum 

68. No glands present on inflorescence axis. 

70. Ovary and fruit hairy on 4 ribs in apical half, hairs brown ............. 13. X. macrophyllum 

70. Ovary and fruit glabrous or hairy in 2 rows, hairs greyish. 

(leaNViidribatlatebeneathy(prominenttabove) 2242-522. acces oe ee cen ee ee ae 9. X. resupinatum 

71. Midrib prominent beneath (prominent to sunken above). 

72. Inflorescence axis branched or unbranched, very densely set with flowers or scars of pedicels 

5. X. hosei 

72. Inflorescence axis branched, except in upper part not densely set with flowers or scars of pedicels. 

73. Pedicels 1—1.5(—4) mm. Sepals thickened basally, not fleshy, when dry medium brown with light 

coloured margin; outer sepals very sparsely minutely hairy ............. 6. X. ferrugineum 

73. Pedicels (2—)4—10 mm long. Sepals, if thickened, somewhat fleshy, without a lighter coloured 

MASI MOUteIAsepalsmuonercdenselyahalnyarscee yes oscil loci esl ae ae aeracreee 7. X. affine 

67. Nerves of 3rd order reticulate. 

74. Ovules 4. 

75. Petiole distinctly transversally wrinkled, 3.5—4.5(—6.5) mm. Nerves 3 or 4 pairs. Inflorescence and 

pedicelsa(sub) clabrousaeenea coeds con oa one seems a noua ete of 16. X. ovatifolium 

75. Petiole smooth, 6—11 mm. Nerves 4—6 pairs. Inflorescence and pedicels more or less densely shortly 

IATA eRe ent ee es IE Se A etna Sef vas Sa! EE 17. X. tenue 

74. Ovules 8 or more. 

76. Laminar glands rather numerous and distinct, 0.5—1 mm diam., nearly all situated in the ‘axil’ of 

secondary nerves and midrib. (Flowers and ripe fruits unknown) .......... 68. X. hildebrandii 

76. Laminar glands scattered or situated at the margin, not in the ‘axil’ of secondary nerves and midrib. 
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77. Flowering (flowers unknown in 67. X. contractum and 76. X. chartaceum). 

78. Stamens triadelphous, i.e., 6 stamens connate in 2 groups, and the remaining 2 stamens connate. 

79. Laminar glands sometimes situated near margin of leaf-blade but never present on the margin 

itselfy Anthers completelyiclaprousea- cc. cir: See ck Dace ee 7 eke See 66. X. montanum 

79. Leaf-blade in upper half with at least 6 glands situated on the margin. Anthers shortly hairy 

along slits and at base. 

80. Filaments and style densely and rather shortly patently hairy ........... 65. X. celebicum 

SOF Eilamentsiand styleclabrous@rss ys... 42: eer: 2 he. wih a eee See 64. X. ellipticum 

78. Stamens either free or all connate except between upper petals. 

81. Petals unequal, the lower middle one (carina) very distinct from the upper ones. 

82. Petals black when dry. Twigs at the nodes with rather distinct annular glands. Filaments partly 

SELEWIER Lan Ae ALES torte re ees Fee se Pe ee ee eee 73. X. obscurum 

82. Petals reddish orange when dry. Twigs without nodal glands. Filaments with short, straight 

hairsmnear Basen Mey. essere Pee As te ee eis > we Peseta ok eee Pare eee oe 52. X. laeve 

81. Petals nearly equal in size and form. 

83. Pedicel 1.5—4 mm. Stamens shorter than petals. 

84. Filaments (nearly) free. Petals 7—8.5 mm long. Outer sepals 2.5—3.5 mm long, inner sepals 

5 eS NIN MONEE nee te ee eet See,” 2 One 4 Oe ee ee eae EPs 74. X. papuanum 

84. Filaments connate to nearly halfway. Petals 9.5—12 mm long. Outer sepals 4—5.5 mm long, 

innensepals: 6—7/imm dongsed sac... 3 ee. eee ee ee eee 75. X. ecarinatum 

83. Pedicel at least 8 mm. Stamens longer than petals. 

85. Petals 14—16 mm long. Stamens 17—22 mm long. Anthers hairy from base to apex, 1—1.3 mm 

| [OT a ies ai ena a ene Sie as ie Oa ae peel DN oe Re BEBE ee uo aR Bees 69. X. suberosum 

. Petals 7-12 mm long. Stamens 11—13(—16) mm long. Anthers glabrous or with a few hairs 

at base, 0.7—0.9 mm long. 

86. Petals (8—)9—11(—12) mm long. Style hairy to apex. Laminar glands 6—10(—20) 

70. X. amoenum 

86. Petals 7—7.5(—8) mm long. Style glabrous in upper half. Laminar glands 0—2(—4) 

71. X. stipitatum 

oo in 

77. Fruiting. 

87. Fruit small, less than 2 cm diam., 1- (or 2-) seeded (mature fruit not known in 52. X. /aeve and 

67. X. contractum). 

88. At least 6 glands situated on the leaf margin itself, in upper part of the leaf-blade. 

89>. Peaicel.3— 68) Ait tiiond chat oer AsO, Si ee Ee 64. X. ellipticum 

69 IP edicely) 9 <5 TMM tg ee a oA A ee 65. X. celebicum 

88. Laminar glands absent from margin of leaf-blade. 

90), Midrib prominent above 7) 9. yee cee te) eee 67. X. contractum 

90. Midrib sunken above. 

91. Twigs at the nodes with distinct annular glands. Pedicel 4—5.5 mm.... 66. X. montanum 

91. Twigs without nodal glands. Pedicel 8—15 mm. (Fruits unknown) .......... 52. X. laeve 

87. Fruit large, many-seeded. 

92. Pericarp strongly wrinkled outside when dry. 

93. Emu globular toppear-shaped,sblacks:. .- 425.94.) 43 eee 76. X. chartaceum 

93. Fruit ellipsoid, attenuate at apex and base when dry, orange to brown.. 75. X. ecarinatum 

92. Pericarp remaining smooth when dry. 

94. Fruit black. Seeds with copious albumen, with thin cotyledons......... 69. X. suberosum 

70. X. amoenum 

71. X. stipitatum 

94. Fruit not black. Seeds (nearly) without albumen, with very thick cotyledons. 

957 seeds Stickinetoihe pecan, Waeniagny 6) 40 ere te ere 74. X. papuanum 

95. Seeds sticking together in drying, leaving shining reddish marks on inner side of the pericarp 

73. X. obscurum 
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I. Subgenus Xanthophyllum 

Nodal glands absent. Axillary buds sometimes very long, usually thickened 

basally, subacute, sometimes hairy. Petiole sometimes with glands, sometimes 

hairy. Leaf-blade sometimes hairy, base rarely cordate; tertiary nerves finely 

reticulate, or scalariform. /nflorescence usually branched. Sepals usually dense- 

ly minutely greyish hairy out- and inside, sometimes with longer or differently 

coloured hairs, the inner ones often subglabrous in marginal area and often 

slightly keeled. Petals unequal, ciliate above base; carina unguiculate, boat- 

shaped, auriculate or not, usually densely hairy outside; lateral and upper petals 

narrow, usually oblanceolate to + linear, more or less flat, slightly constricted 

basally, usually glabrous outside, usually slightly hairy inside above insertion of 

filaments, upper petals often reflexed. Ovary sometimes semi-2-locular, 

glabrous to hairy; style usually hairy; stigma small, slightly 2-lobed, very rarely 

wider than apex of style; ovules 4 to c. 20. Fruit indehiscent, usually globular, 

usually c. 1.5—2 cm diam. Seed(s) 1 (or 2), rarely up to 4; testa 1- or 2-layered; 

albumen present or not; embryo globular, plumule not differentiated. 

KEY TO THE SECTIONS 

1. Tertiary nerves scalariform. Testa sticking to the inner side of the fruitwall in drying. Albumen absent. Spp. 

HUE h a PO eee Mee eee RSE A Rena Ora oi Oo ORO OCING CIO ENG chao UrPOeKe DOC 1. Sect. Xanthophyllum 

1. Tertiary nerves finely reticulate. Testa sticking to the rest of the seed in drying. Albumen present, though 

SOMEDIMMES SCANCC HWS) Dl 4 — OD: rats tereite ake eco efi ste steve, elet seers eves ietin sMogeuesiener ey aueletenelet ace 2. Sect. Eystathes 

1. Section Xanthophyllum 

Twigs usually densely patently hairy, sometimes glabrous. Petiole usually more or less smooth, 

sometimes with glands. Leaf-blade: tertiary nerves scalariform, prominent. Petals: carina usually 

shortly unguiculate. Ovary sometimes semi-2-locular (the marginal areas of the carpels touching 

the other ones along their length), glabrous, sometimes hairy in 2—8 rows, rarely hairy all round; 

ovules 6—16, or (not in Mal.) 4—10, in 7. X. affine very rarely 5. Fruit globular or sometimes 

pointed or 4-sulcate, smooth or sometimes tuberculate. Seed(s) 1 or occasionally 2 (in J. X. fla- 

vescens often 2); testa reduced, without hard inner layer, sticking to the pericarp in drying, the 

raphe widely branched, hypostase not developed; albumen absent in ripe seed; radicle not 

exserted. 

1. Xanthophyllum flavescens Roxs. Pl. Corom. 3 

(1820) 82, t. 284, f. 2; WALL. Cat. (1831) 4198; Roxs. 

Fl. Ind. ed. Carey 1 (1832) 221; Wap. Rep. | (1842) 

248: Drury, Handb. Ind. FI. 1 (1864) 56; Kurz, J. 

As. Soc. Beng. 42, ii (1873) 79, 80; Prelim. Rep. For. 

Pegu (1875) 26; For. Fl. Burma | (1877) 81; PRAIN, 

Bengal PI. (1903) 236; BRANDIs, Indian Trees (1906) 

44, excl. syn.; MEIDEN, Leiden Bot. Ser. 7 (1982) 64. 

— X. excelsum (BLUME) Mia. FI. Ind. Bat. 1, 2 (1858) 

129; Ann. Mus. Bot. Lugd.-Bat. | (1864) 274; BIn- 

NEND. Ann. Jard. Bot. Btzg 1 (1876) 172; KiNG, Mat. 

Fl. Mal. Pen. (1890) 142, p.p. (sub X. affine); K. & 

V. Icon. Bog. 1, 1 (1897) 11, p.p. (sub X. affine B ex- 

celsa); BOERL. Cat. Hort. Bog. (1899) 58; K. & V. 

Bijdr. Booms. 5 (1900) 298; Racis. Ann. Jard. Bot. 

Btzg 17 (1900) 53; Boorsma, Bull. Dép. Agr. Ind. 

Néerl. 16 (1908) 3; GaGNep. in Desv. J. Bot. 21 

(1908) 253; Fl. Gén. I.-C. 1 (1909) 246; BACKER, 

Schoolfl. Java (1911) 80; Koorp. Exk. Fl. Java 2 

(1912) 453; Merr. En. Born. (1921) 326, p.p.; 

Ripey, Fl. Mal. Pen. 1 (1922) 143, p.p. (sub X. af- 

fine); Merr. En. Philip. 2 (1923) 386, p.p.; BURK. 

Gard. Bull. S. S. 3 (1923) 35, p.p.; ENDERT, Tectona 

18 (1925) 97; DocTERS VAN LEEUWEN, Zoocecidia 
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(1926) 273; HEYNE, Nutt. Pl. (1927) 901; Crars, FI. 

Siam. En. 1 (1931) 105; Burk. Dict. (1935) 2268; 

GaGNEP. FI. Gén. I.-C. Suppl. 1 (1939) 222; 

MASAMUNE, En. Phan. Born. (1942) 380; WyatTrt- 

SmiTH, Mal. For. Rec. 17 (1952) 80, 363, p.p.; ibid. 

23° (1963) f. 10, p.p. (sub X. affine); BACKER & 
BakH./. Fl. Java 1 (1963) 201; NG, Fed. Mus. J. n.s. 

13 (1971) 137; Tree Fl. Mal. 1 (1972) 354, f. 1, p.p. 

— Jakkia excelsa BLUME, Bijdr. (1825) 62 (‘Jackia’); 

G.Don, Gen. Hist. 1 (1831) 368. — Monnina excelsa 

(BLUME) SPRENGEL, Syst. Veg. 3 (1827) 265; STEUD. 

Nom. ed. 2, 2 (1841) 157. — X. adenopodum Mia. 

Fl. Ind. Bat., Suppl. (1861) 393; Ann. Mus. Bot. 

Lugd.-Bat. 1 (1864) 277. — Banisterodes excelsum 

(BLUME) O. K. Rev. Gen. Pl. 1 (1891) 46, nom. illeg. 

— X. affine var. adenopodum (MiqQ.) K. & V. Icon. 

Bog. 1, 1 (1897) 11. — X. glandulosum MEeERR. 

Philip. Gov. Lab. Bur. Bull. 35 (1905) 34; GAGNEP. 

in Desv. J. Bot. 21 (1908) 252; Merr. En. Philip. 2 

(1923) 485. — X. floriferum Eimer, Leafl. Philip. 

Bot. 5 (1913) 1674. — X. multiramosum ELMER, I.c. 

1676; MerRR. Philip. J. Sc. 27 (1925) 29. — X. loheri 

Merk. /.c. 29. — X. pallidum Rim.ey, Kew Bull. 

(1938) 113; MASAMUNE, En. Phan. Born. (1942) 380. 

Tree, 8—36 m high, up to 1 m dbh. Twigs glabrous. 

Petiole (S—)7—15 mm, often seemingly longer when 

leaf base is attenuate, mostly in apical half with two 

rather distinct glands. Leaf-blade (5.2—)7—18(—25) 

by (2.3—)3—7(—12) cm, base often long attenuate 

with the margins of the leaf-blade curved upwards 

and gradually grading into the ridges of the petiole; 

above yellowish green to yellowish brown; beneath: 

secondary nerves (4—)6—8(—10) pairs, usually form- 

ing a rather distinct intramarginal nerve, venation 

sometimes indistinct; glands 1—10, scattered, 

0.3—0.6(—0.9) mm diam., basal glands usually ab- 

sent if petiole bears glands. /nflorescences often 

several together on one thickened node, rarely un- 

branched, as long as or longer than the leaves; axes 

slender, somewhat flattened, slightly grooved, thick- 

ened on the nodes and there with usually distinct, 

protruding glands, brownish, densely minutely pa- 

tently hairy. Flowers usually with 3 together. Pedicel 

(2.5—)3—4.5 mm, rarely longer, densely minutely 

half-patently greyish hairy. Sepals: outer sepals 

2.3—3(—3.6) by 1.4—2.7 mm; inner sepals 3—4.1 by 

2.3—3.7 mm. Petals bright yellow, or white and the 

upper petals with a yellow spot, or fully white, when 

dry yellowish, the longest one (6—)7—8(—8.5) mm 

long; carina basally more or less densely hairy, in up- 

per part outside densely patently hairy to glabrous, 

inside rather densely hairy to glabrous; lateral petals 

usually glabrous outside, mostly glabrous inside, up- 

per petals reflexed, ciliate basally or up to 2/3 their 

length, usually glabrous outside, inside patently 

hairy or at base only. Stamens: filaments very rarely 

c. | mm connate; anthers (0.4—)0.5—0.6(—0.65) mm 
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long. Ovary glabrous to hairy in apical region on 4 

ribs, very rarely (in one coll.) loosely hairy all over, 

often semi-2-locular; style sometimes glabrous in 

basal part; ovules 8—12, rarely 6. Fruit 1- to often 

2-locular, the second chamber often reduced and 

seemingly enveloped by the pericarp; usually 

globular, up to c. 2 cm diam., smooth to irregularly 

low-tuberculate, rarely densely tuberculate, rather 

dull to somewhat shiny, yellowish to brownish; peri- 

carp usually hard; pedicel up to 6(—7) mm long. 

Seed(s) 1 or 2. 

Distr. Throughout tropical continental SE. Asia; 

in Malesia: Sumatra (incl. Simalur, Banka), Malay 

Peninsula, Borneo, Philippines (Luzon, Mindoro, 

Palawan, Masbate, Guimaras, Negros, Mindanao). 

Note. Closely resembling 7. X. affine, and nearly 

always combined with that species in one taxon. The 

only reliable character distinguishing it from the lat- 

ter species is the presence of nodal glands in the inflo- 

rescence. Due to the variability of X. affine it is diffi- 

cult to identify sterile collections of both species. Dif- 

ferences are found in the petiole; in X. flavescens the 

petiole is glabrous and often bears a pair of glands, 

in X. affine the petiole is minutely hairy, and eglan- 

dular. 

2. Xanthophyllum bullatum KiNG, J. As. Soc. Beng. 

59, ii (1890) 142; BurK. & HEND. Gard. Bull. S. S. 

4 (1928) 222; Nc, Tree Fl. Mal. 1 (1972) 356, f. 1; 

CorRNER, Gard. Bull. Sing. Suppl. 1 (1978) 146; Meu- 

DEN, Leiden Bot. Ser. 7 (1982) 66. 

Shrub or small tree, 3—4.5 m high, 6 cm dbh. 

Twigs appressedly hairy. Petiole c. 12—22 mm, 

rather densely minutely appressedly hairy. Leaf- 

blade 20—50 by 6.5—25 cm; base cordate; above 

yellowish green, bullate between midrib and second- 

ary nerves, midrib strongly prominent to flat, sec- 

ondary nerves rather strongly prominent, venation 

finely prominent; beneath creamish brown to light 

brownish green, minutely hairy on the nerves, sec- 

ondary nerves 14—20 pairs, protruding, mostly 

forming a nearly complete, rather distinct intramar- 

ginal nerve, venation sometimes rather obscure; 

glands rather few and mainly along the margin, or 

numerous and scattered, 0.3—0.6 mm diam., basal 

glands (1 or sometimes 2 pairs) at very base on mid- 

rib. Inflorescences shorter than the leaves, mostly 

elongate and often very densely set with flowers; axes 

appressedly to patently minutely hairy, light to very 

dark brownish, with large, protruding nodal glands. 

Pedicel 5—7 mm, very densely minutely appressedly 

reddish brown hairy. Sepals minutely appressedly 

reddish brown hairy; outer sepals c. 4.5 by 3 mm, 

with or without protruding glands; inner sepals c. 6.5 

by 3.7 mm, keeled. Peta/s white, when dry yellowish, 

the longest one 12 mm long; carina in apical part 

rather shortly appressedly hairy outside, minutely so 
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inside, further glabrous; other petals glabrous out- 

side, glabrous or ciliate at base, shortly hairy or not 

inside in basal part, the lateral petals strongly bent, 

the upper petals strongly S-curved. Stamens: fila- 

ments glabrous or sparsely shortly hairy at base; an- 

thers 0.8—1.2 mm long, ciliate along slits. Ovary 

slightly ribbed; style glabrous in basal part, apically 

shortly appressedly hairy; ovules 8—10. Fruit globu- 

lar, up to 2 cm diam., dull, rather smooth, light 

brown; pericarp rather thin, not very hard. 

Distr. Malesia: Malay Peninsula (Perak, Treng- 

ganu, Selangor). 

3. Xanthophyllum sulphureum KinG, J. As. Soc. 

Beng. 59, ii (1890) 143; GAGNEP. in Desv. J. Bot. 21 

(1908) 252 (‘sulfureum’); RipLey, Fl. Mal. Pen. 1 

(1922) 145; WyaTt-SmiTH, Mal. For. Rec. 17 (1952) 

81, 363; Nc, Tree Fl. Mal. 1 (1972) 363, f. 4, excel. 

FRI 8041; MEWDEN, Leiden Bot. Ser. 7 (1982) 67, f. 

10c. 

Small to large tree, 30—SO m high. Twigs finely 

reticulately wrinkled, brownish hairy, glabrescent. 

Axillary buds up to 2.8 mm long but often much 

smaller, rounded, densely hairy. Petiole 9-13 mm, 

very densely patently hairy. Leaf-blade 9—20 by 

2.8—7.5 cm; above yellowish green, dull, midrib 

basally slightly prominent to slightly sunken and 

rather densely hairy, upwards sunken and glabrous, 

nerves and venation rather obscure; beneath 

glaucous-papillose, rather densely hairy especially on 

the nerves, secondary nerves 6—8 pairs, forming a 

rather distinct intramarginal nerve; basal glands per- 

haps always present but mostly hidden by the very 

prominent midrib and then scarcely visible, rarely 

not so and then distinct, c. 0.5 mm diam., other 

glands apparently few or possibly absent. /n/flores- 

cences shorter than the leaves; axes rather smooth, 

very densely brownish hairy, with distinct, large, 

prominent ‘cap-like’ nodal glands. Pedicel c. 4 mm, 

rather stout, very densely patently brownish pubes- 

cent. Sepals densely brownish patently shortly hairy 

at both sides; outer sepals 4 by 3.7 mm; inner sepals 

5 by 4.2 mm, some with glandular spots, distinctly 

keeled. Petals yellow, when dry yellowish, the long- 

est one 11 mm; carina very densely (nearly velvety) 

patently pubescent outside, densely pubescent inside 

in apical part; other petals woolly-tufted outside. 

Stamens: filaments nearly glabrous; anthers 0.5 mm 

long, cohering around the style. Ovary containing 16 

ovules. Fruit globular, c. 2cm diam., light brownish, 

dull, finely tuberculate; pericarp hard. 

Distr. Malesia: Malay Peninsula (Perak, Kelan- 

tan, Pahang). 

4. Xanthophyllum cockburnii MEWDEN, Leiden Bot. 

Ser. 7 (1982) 67. 

Tree, 20 m high, 30 cm dbh. Axillary buds densely 
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patently hairy. Petiole 8—12 mm, densely hairy. 

Leaf-blade \1—17 by 3.5—7 cm, base rounded to ob- 

tuse; above slightly bullate between midrib and sec- 

ondary nerves, greenish or brownish yellow, midrib 

rather obscure, finely prominent to flat, secondary 

nerves obscure; beneath creamish to greenish yellow, 

rather densely patently hairy on the nerves, second- 

ary nerves 12 or 13 pairs, forming a complete intra- 

marginal nerve, fine venation obscure; glands c. 

15—20, 0.2—0.4 mm diam., those at very base 

distinct, situated on midrib. /nflorescences shorter 

than to as long as the leaves; axes very densely red- 

dish brown pubescent, with rather large nodal 

glands. Pedicel 4.5 mm. Sepals densely patently red- 

dish brown hairy; outer sepals 3.8—4 by 3 mm; inner 

sepals 3.8—4 by 3—3.3 mm, keeled. Petals white, 

when dry yellowish, the longest one 11 mm; carina 

light yellowish velutinous outside, rather densely 

hairy inside in apical part; other petals glabrous or 

slightly hairy apically, not ciliate at base. Stamens: 

anthers 0.8—0.85 mm long, minutely hairy. Ovary 

containing 8 ovules. Fruit unknown. 

Distr. Malesia: Malay Peninsula (Pahang, near 

Johore border, Upper Anak Endau R.). Once col- 

lected. 

5. Xanthophyllum hosei RipLeEy, Kew Bull. (1938) 

113; MASAMUNE, En. Phan. Born. (1942) 380; MEu- 

DEN, Leiden Bot. Ser. 7 (1982) 69. 

Small tree, up to 3.5 m high, dbh 3 cm. Twigs 

minutely appressedly hairy, soon glabrescent, or gla- 

brous. Petiole 7-10 mm, minutely appressedly 

hairy. Leaf-blade 12—21 by 4.5—10 cm, base round- 

ed to more or less obtuse, apex rather suddenly 

cuspidate to acuminate; above slightly bullate be- 

tween midrib, secondary nerves, and intramarginal 

nerve, dark greyish green, midrib sunken, rather 

wide, other nervation finely prominent; beneath 

lighter coloured, sparsely minutely appressedly hairy 

in basal part especially on the nerves, secondary 

nerves 7—11 pairs, forming a distinct, (nearly) com- 

plete intramarginal nerve; glands 8 to very numer- 

ous, scattered, (0.2—)0.3—0.4 mm diam., basal 

glands larger. Jnflorescences branched or un- 

branched, up to 12 cm long; axes slightly thickened, 

curved, smooth, dull, minutely very densely appres- 

sedly hairy, internodes (except at very base) very 

short, c. 0.5—1 mm long, thus giving the inflores- 

cence a very dense-flowered appearance. Pedicel 

2.5—4 mm, grooved, densely minutely appressedly 

hairy. Sepals glabrous to sparsely minutely appres- 

sedly hairy inside; outer sepals 2.1—2.5 by 2.5—2.8 

mm, with 2—4 glandular spots, minutely densely ap- 

pressedly hairy outside; inner sepals 3.5—3.8 by 

2.2-2.6 mm, rather distinctly keeled and there 

densely minutely appressedly hairy, further more or 

less glabrous outside. Petals yellowish when dry, the 
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longest one c. 8.5 mm; carina sparsely appressedly 

hairy outside in middle part, glabrous inside; other 

petals ciliate to halfway, further glabrous. Stamens: 

filaments wide at base, sparsely appressedly hairy 

adaxially and abaxially to + halfway, further gla- 

brous; anthers 0.85—1 mm long, ciliate along slits. 

Ovary nearly sessile, ribbed; style glabrous in basal 

1/3 part, upwards rather densely appressedly hairy 

till the apex; ovules 7—10. Fruit (very young) not 

ribbed, finely pustulate; style persistent, recurved; 

sepals persistent. 

Distr. Malesia: Borneo (Sarawak). 

6. Xanthophyllum ferrugineum MeupeEN, Bot. J. 

Linn. Soc. 67 (1973) 118; Leiden Bot. Ser. 7 (1982) 

69. 

Tree, up to 25 m high, up to 40(—60) cm dbh. 

Twigs glabrous. Petiole 9-14 mm. Leaf-blade 8—20 

by 3—7 cm; above bright yellow to yellowish green, 

nerves finely prominent to rather obscure but mostly 

more distinct above than beneath; beneath midrib 

not very prominent, secondary nerves c. 5—7 pairs, 

finely prominent to rather obscure, intramarginal 

nerve indistinct, tertiary nerves finely prominent to 

obscure, fine venation mostly obscure; glands rather 

few, mainly situated near margin, 0.4—0.6 mm 

diam., basal glands similar. /nflorescences shorter 

than the leaves; axes more or less flattened, yellowish 

brown, densely to rather sparsely shortly patently 

hairy. Pedicel 1—1.5(—4) mm, densely minutely ap- 

pressedly greyish hairy. Sepals possibly persistent in 

fruit, medium-brown with light brown margin when 

dry; outer sepals 3.7—4.8 by 3.5—4 mm, (sub)gla- 

brous outside, often with (sometimes minute) glan- 

dular spots; inner sepals 4—5 by 4—4.2 mm, thick- 

ened in middle basal part, minutely appressedly hairy 

especially on the midrib, glabrous along the margin. 

Petals yellow, or white and the upper petals with a 

yellow spot, when dry yellowish, the longest one 

8.5—10 mm long; carina very densely patently pubes- 

cent outside, densely pubescent in apical part inside; 

other petals glabrous or with few hairs in apical part 

outside. Stamens: anthers 0.5—0.7 mm long, minute- 

ly hairy. Ovary smooth or ribbed, glabrous, rarely 

sparsely appressedly hairy all round, apically often 

greyish hairy in 4 short rows; ovules 8—14. Fruit (im- 

mature) partly enclosed by the persistent sepals, 

ovoid, finely tuberculate, dull, yellowish brown. 

Distr. Malesia: Borneo (Sarawak, Brunei, 

Sabah, Tawau). 

7. Xanthophyllum affine Kortu. ex Mig. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1864) 271; Kurz, J. As. Soc. 

Beng. 42, ii (1873) 80; BENN. FI. Br. India 1 (1874) 

209; Kurz, For. Fl. Burma 1 (1877) 82; F.-Viit. Nov. 

App. (1880) 14; Kina, J. As. Soc. Beng. 59, ii (1890) 

142, p.p.; CHODAT in E. & P. Nat. Pfl. Fam. 3, 4 

(1896) 345; K. & V. Icon. Bog. 1, 1 (1897) 11, p.p. (a 

genuina, t. 11, p.p., excl. f. 12—14; Ripiey, J. Str. 

Br. R. As. Soc. n. 33 (1900) 45; Branpis, Indian 

Trees (1906) 44; GaGNnep. in Desv. J. Bot. 21 (1908) 

253; RIDLEY, J. Fed. Mal. St. Mus. 4 (1909) 5; J. Str. 

Br. R. As. Soc. n. 59 (1911) 73; MerRR. En. Born. 

(1921) 326, p.p. (sub X. excelsum); RIDLEY, Fl. Mal. 

Pen. 1 (1922) 143, p.p.; Burk. Gard. Bull. S. S. 3 

(1923) 35, p.p. (sub X. excelsum); MERR. En. Philip. 

2 (1923) 386, p.p. (sub X. excelsum); BAKER, J. Bot. 

62 (1924) Suppl. 7; Burk. & HEND. Gard. Bull. S. S. 

3 (1925) 345; HEND. ibid. 4 (1928) 222; Watson, 

Mal. For. Rec. 5 (1928) 249; CHopaT in Merr. PI. 

Elm. Born. (1929) 133; Cram, Fl. Siam. En. 1 (1931) 

105; Burk. Dict. (1935) 2268, p.p.; KeiTH, N. Born. 

For. Rec. 2 (1938) 225; DocTERs vAN LEEUWEN, 

Ned. Kruidk. Arch. 51 (1941) 166, 167; MAsAMUNE, 

En. Phan. Born. (1942) 379; Wyatt-SmiTH, Mal. 

For. Rec. 17 (1952) 80, 363, p.p. (sub X. excelsum); 

BALAN MENON, ibid. 19 (1956) 34; Wyatt-SmiTH, 

ibid. 237 (1963) f. 10, p.p.?; MEDER, Bot. News Bull. 
Sandakan 7 (1967) 88; Nc, Fed. Mus. J. n.s. 13 

(1971) 137; Tree Fl. Mal. 1 (1972) 354, f. 1, p.p.; 

Corner, Gard. Bull. Sing. Suppl. 1 (1978) 146, 211 

(excl. n. 29341); MEDDEN, Leiden Bot. Ser. 7 (1982) 

70, f. 2, 3A g—i, 10C, 11. — Banisterodes affine 

(Mig.) O. K. Rev. Gen. Pl. 1 (1891) 46, nom. illeg. — 

X. sarawakense CHODAT, Bull. Herb. Boiss. 4 (1896) 

262 (‘sarawakensis’); GAGNEP. in Desv. J. Bot. 21 

(1908) 252; Masamune, En. Phan. Born. (1942) 381. 

— X. excelsum var. affine (MiQ.) BoERL. Cat. Hort. 

Bog. (1899) 59; HEyNE, Nutt. Pl. (1927) 901. 

Tree, rarely a shrub, up to 15(—30) m, up to 

40(—95) cm dbh. Twigs mostly very densely, some- 

times rather sparsely, patently to appressedly mi- 

nutely greyish hairy, glabrescent. Axillary buds 2 (or 

3), often seemingly single, the upper bud often 

stalked, rarely supra-axillary for more than 0.5 mm. 

Petiole (S—)6—11(—17) mm, more or less densely 

minutely greyish hairy all round or at the upper side 

only, eglandular. Leaf-blade rarely linear-lanceo- 

late, 6.5—18(—35) by (2—)3—8(—13) cm, base cuneate 

to rounded-attenuate, sometimes attenuate with the 

margins of the leaf-blade curved upwards and grad- 

ually grading into the ridges on the petiole, apex 

sometimes cuspidate; above sometimes slightly bul- 

late between secondary nerves, yellowish to rather 

dark greyish green, often with a lighter strip along 

midrib and base of secondary nerves, midrib promi- 

nent to flat, rarely slightly sunken, in basal part often 

with a groove and often minutely hairy; beneath con- 

colorous or more brownish, sometimes more or less 

densely minutely hairy in basal part, secondary 

nerves 5—16 pairs, usually forming a more or less dis- 

tinct intramarginal nerve in the apical half, intramar- 

ginal nerve rarely (nearly) complete to the base; 

glands very variable in number and size, usually dis- 
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tinct. Inflorescences shorter than the leaves; axes 

smooth, minutely greyish hairy; bracts sometimes 

with distinct glands. Pedice/ (2—)4—11 mm, rarely 

longer, densely minutely greyish hairy. Sepals persis- 

tent or not in fruit, sometimes with small glands; 

outer sepals 1.7—5.5 by 1.8—4.7 mm; inner ones 

2.1-7.8 by 2.1—-5.2 mm. Petals white (or rarely 

pink), the upper ones with an orange-yellow spot, 

when dry yellowish, the longest one 6—17 mm; carina 

appressedly to half-patently, sometimes patently 

hairy outside, inside appressedly hairy or sometimes 

glabrous; other petals sometimes quite glabrous, 

usually hairy outside at base, upper petals hairy in- 

side or only at base. Stamens: filaments glabrous to 

sparsely appressedly hairy in basal part; anthers 

0.5—1.3 (—1.6) mm long. Ovary often semi-2- 

locular, smooth to distinctly ribbed, sometimes tu- 

berculate, glabrous or sometimes greyish hairy in 

2(—4) rows in apical part; ovules usually 8—12, very 

rarely 6 or 5, rarely up to 16. Fruit globular or 

somewhat longer than wide, rounded or slightly but 

sometimes rather sharply beaked apically, up to 1.5 

cm diam., smooth to pustulate or tuberculate, some- 

times ribbed, creamish to brown; pericarp not very 

thick; sepals (sub)persistent in fruit or not. 

Distr. SE. Asia (Khasya, Laos, Thailand); in 

Malesia: Sumatra (also Banka), Malay Peninsula, 

Borneo (Sarawak, Brunei, Sabah), Philippines (Pa- 

lawan, Culion, Busuanga). 

Notes. Very variable, and probably not homoge- 

neous; for a discussion, see VAN DER MEIDEN, /.c. 

71-73. 

Most authors have included /. X. flavescens in this 

species; see note under that species. 

8. Xanthophyllum pubescens MEIDEN, Leiden Bot. 

Ser. 7 (1982) 73. — Xanthophyllum spec. B NG, Tree 

Fl. Mal. 1 (1972) 365, f. 5. 

Shrub or small tree, up to 12 m, 5 cm dbh. Twigs 

more or less brownish hairy. Axillary buds densely 

patently rather shortly hairy. Petiole 10-12 mm, 

hairy like twig. Leaf-blade 15—28 by 5.5—9.5 cm; 

above greenish, more or less densely hairy on the 

nerves, glabrescent, midrib flat to slightly promi- 

nent; beneath lighter coloured, rather densely patent- 

ly hairy, secondary nerves 8 or 9 pairs, forming a 

more or less distinct intramarginal nerve; glands 

(2—)7—14(—18), scattered, (0.5—)0.6—0.8(—1) mm 

diam. /nflorescences up to 10 cm long; axes densely 

patently greyish hairy; in basal part flowers with 3 to- 

gether; bracts with 2 large glands. Pedice/ S—8 mm, 

very densely minutely greyish patently hairy. Sepals 

densely to very densely patently greyish hairy out- 

side; outer sepals 3.8—4 by 2.7—4 mm; inner sepals 

5.2—6.1 by 3.8—4.5 mm, slightly keeled. Petals 

white, the upper ones with a yellow spot, when dry 

yellowish, the longest one 12—13 mm; carina very 
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densely shortly half-patently whitish hairy outside, in 

apical part rather densely hairy inside; other petals 

glabrous or basally ciliate, or the upper petals 

minutely hairy inside above the base. Stamens: an- 

thers 1.1—1.5 mm long, sometimes cohering around 

the stigma, ciliate along slits. Ovary containing 8—13 

ovules. Fruit (immature) obovoid, dull, finely 

pustulate. 

Distr. Malesia: Malay Peninsula (Pahang, Jo- 

hore). 

9. Xanthophyllum resupinatum MEIDEN, Bot. J. 

Linn. Soc. 67 (1973) 120; Leiden Bot. Ser. 7 (1982) 

74. 

Tree, up to 25 m, 40cm dbh. Twigs glabrous. Axil- 

lary buds very inconspicuous, + enclosed between 

basal part of the petiole and the twig. Petiole 4.5—7 

mm, often appearing longer because of the narrow 

leaf base, transversely wrinkled. Leaf-blade 6—12.5 

by 2.7—5 cm, attenuate into a narrow petiole-like 

part; above (very) shiny, greenish to dark olive- 

greenish, midrib distinctly prominent; beneath yel- 

lowish brown to greenish brown, very shiny, midrib 

flat to faintly sunken, rarely faintly prominent or a 

narrow crest, secondary nerves 4—7 pairs, forming an 

incomplete, indistinct intramarginal nerve, tertiary 

nerves rather indistinct to obscure; glands very few, 

mostly situated above the middle, 0.3—0.7 mm diam. 

Inflorescences shorter than the leaves; axes grooved, 

densely minutely appressedly greyish hairy. Pedicel 

slightly grooved, 4—5S mm, very densely minutely ap- 

pressedly greyish hairy. Sepals dark brown to black- 

ish; outer ones c. 3 by 2.4—3 mm, with scattered, in- 

distinct, small glandular spots, sometimes with 2 

protruding glands halfway; inner sepals c. 4—4.8 by 

2.8—3.5 mm, slightly keeled, with few glandular 

spots. Petals white, when dry dark brownish, the 

longest one 7—9 mm; carina very densely half-patent- 

ly greyish pubescent outside, + hairy inside in apical 

part; other petals glabrous. Stamens: anthers 

0.5—0.7 mm iong, faintly hairy. Ovary dark brown- 

ish, ribbed, slightly appressedly hairy on the ribs in 

apical part, or glabrous; ovules 9—14. Fruit 1.2 cm 

diam., blackish, slightly shiny, finely pustulate; peri- 

carp rather thin, hard. 

Distr. Malesia: Borneo (Sarawak, E. Sabah, N. 

Kalimantan). 

10. Xanthophyllum schizocarpon CHopaAT in Merr. 

Pl. Elm. Born. (1929) 136; MAsAMUNE, En. Phan. 

Born. (1942) 381; MEIDEN, Leiden Bot. Ser. 7 (1982) 

74. 

Tree, 10—25 m, 35 cm dbh. Twigs minutely appres- 

sedly hairy in younger parts to glabrous. Axillary 

buds 2 or 3, the upper one 0O—3 mm above the axil. 

Petiole 5—7 mm, minutely appressedly hairy to gla- 

brous. Leaf-blade 4.5—12 by 1.5—4.5 cm; above 



1988] 

greyish green, midrib sunken; beneath glaucous- 

papillose, minutely appressedly hairy on nerves, sec- 

ondary nerves 6 or 7 pairs, not forming an intramar- 

ginal nerve, finer venation indistinct; glands numer- 

ous, scattered, c. 0.2 mm diam., basal glands (if pres- 

ent) c. 0.5 mm diam. /nflorescences often shortly 

supra-axillary, often 2 per leaf axil, unbranched, 

shorter than the leaves; axes faintly grooved, brown- 

ish, minutely appressedly hairy; lower bracts oppo- 

site. Pedicel 6—8 mm, slightly grooved, minutely 

densely more or less appressedly greyish hairy. 

Sepals: outer ones 2.5—3.8 by 2.3 mm; inner ones 

3.1—4.3 by 3.2 mm, + keeled. Petals yellow, when 

dry yellowish, the longest one 6—7 mm; carina rather 

densely appressedly hairy outside, shortly hairy in- 

side in apical part; lateral petals glabrous inside, fur- 

ther like the upper ones, upper petals glabrous to 

shortly hairy outside, shortly patently hairy inside up 

to 2/3. Stamens: 8 (or 9); anthers c. 0.3 mm long. 

Ovary slightly ribbed, brownish, appressedly hairy 

on median ribs; ovules 6—8. Fruit irregularly 

globular, c. 1.5 cm diam., mostly wider than high, ir- 

regularly 4-sulcate, dull, light greenish to yellowish 

brown; pericarp hard and irregular in thickness. 

Distr. Malesia: Borneo (Sarawak: Mersing Hill 

& Lambir; Sabah: Tawau). 

11. Xanthophyllum velutinum CuHopart, Bull. Herb. 

Boiss. 4 (1896) 259; MevpDEN, Leiden Bot. Ser. 7 

(1982) 75. 

Tree, 5—25 m, 60 cm dbh. Twigs densely set with 

short and long hairs, longer hairs 0.3—0.8 mm long. 

Axillary buds 1—3 mm long, hairy like the twig. 

Petiole (4—)8—14(—16) mm, hairy like the twig. Leaf- 

blade (6—)9—22 by 3-9 cm, apex cuspidate or 

sometimes acuminate; above greyish green, in basal 

part sometimes sparsely hairy especially on the 

nerves and midrib, midrib distinctly sunken, nerves 

and intramarginal nerve slightly sunken to flat and 

rather obscure, venation obscure; beneath brownish, 

hairy like the twig, rarely rather sparsely hairy, sec- 

ondary nerves 8—11 (or 12) pairs, strongly promi- 

nent, forming a strongly prominent intramarginal 

nerve; glands (7—)10 or more, scattered, (0.2—)0.3— 

0.4(—0.6) mm diam., basal glands 0.9—1.2 mm long. 

Inflorescences about as long as the leaves; axes 

ribbed, very densely patently brownish hairy in the 

basal part; flowers with 3 together. Pedice/ 1.5—6.5 

mm, ribbed, very densely patently brown pubescent, 

rarely shortly hairy. Sepals persistent in fruit, greyish 

hairy; outer sepals 2.1—3.2 by 1.7—3 mm, with 2—4 

glandular spots; inner sepals 3.5—5.3 by 2.4—3.4 

mm, distinctly keeled. Petals white or yellow, when 

dry brownish orange, the longest one 9.5—10.5 mm 

long; carina more or less densely appressedly hairy 

outside, sparsely appressedly hairy inside in middle 

part; other petals ciliate in basal half, glabrous out- 
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side, upper petals reflexed. Stamens: filaments 

rather sparsely appressedly hairy till apex; anthers 

(0.75—)0.8—1.2 mm long, usually cohering around 

the stigma, ciliate along slits. Ovary sessile, distinctly 

ribbed, glabrous or sometimes hairy on 2 ribs down 

to halfway; style reflexed at end of anthesis; ovules 

(6—)8—12. Fruit (immature) ovoid, very sharply 

beaked, with 8 or more distinct ribs, finely pustulate 

to tuberculate, dull, greyish brown; pericarp thick, 

hard; pedicel crowned by persistent sepals. 

Distr. Malesia: Borneo (Sarawak, 

Sabah). 

Brunei, 

12. Xanthophyllum rufum BeENN. FI. Br. India 1 

(1874) 210; Kinc, Mat. Fl. Mal. Pen. (1890) 144; 

MAINGAY, Kew Bull. (1890) 113; GAGNEP. in Desv. J. 

Bot. 21 (1908) 252; Rm.ey, Fl. Mal. Pen. 1 (1922) 

145; Watson, Mal. For. Rec. 5 (1928) 249; Burk. 

Dict. (1935) 2269; Wyatt-SmiTH, Mal. For. Rec. 17 

(1952) 81, 362; BALAN MENON, ibid. 19 (1956) 34; 

Wyatt-SmiTH, ibid. 237 (1963) f. 5, 9; MEUER, Bot. 
News Bull. Sandakan 7 (1967) 87; No, Tree Fl. Mal. 

1 (1972) 361, f. 4; MEIJDEN, Leiden Bot. Ser. 7 (1982) 

76, f. 3A-1, 12. — Banisterodes rufum (A.W.BEN- 

NETT) O. K. Rev. Gen. Pl. 1 (1891) 46, nom. illeg. — 

X. flavum Riwiey, Kew Bull. (1925) 77. — X. he- 

teropleurum CHopaAT in Merr. PI. Elm. Born. (1929) 

134; MASAMUNE, En. Phan. Born. (1942) 380; No, 

Tree Fl. Mal. 1 (1972) 363. — Fig. 19. 

Tree, up to 32 m, 40 cm dbh. Twigs rufous-hairy. 

Axillary buds to 1.8 mm long, but often much smal- 

ler, densely pubescent. Petiole 7-21 mm, densely 

patently pubescent, more or less glabrescent, apically 

often with large glands. Leaf-blade 8—25 by 4—13 

cm, base sometimes cordate; above bright (neon- 

like) yellow-green to light greyish green, midrib and 

nerves slightly sunken, venation indistinct; beneath 

light brownish to brownish green, papillose, rather 

densely hairy, secondary nerves 5—9 pairs, forming a 

rather distinct intramarginal nerve in apical or rarely 

also in basal part; glands very numerous, c. 0.1 mm 

diam., basal glands large, situated on the midrib at 

the very base of the leaf and then obscure, or at very 

apex of the petiole and then conspicuous. /nflores- 

cences sometimes unbranched, shorter than to as 

long as the leaves; axes finely ribbed, very densely 

rufous-hairy; bracts conspicuous, persistent, often 

with distinct glands, bracteoles small, subpersistent. 

Pedicel 4.5—7(—10) mm, ribbed, very densely 

rufous-hairy. Sepals persistent or not, sometimes 

present under fully ripe fruits (then up to c. 12 mm 

long), very densely rufous-hairy outside, glands pres- 

ent or not, inconspicuous; outer sepals c. 4—6 by 4-6 

mm, mostly slightly ribbed; inner sepals c. 5—7 by 

4—6 mm, keeled. Petals white, the upper ones with a 

yellow spot, when dry yellowish, the longest one 

12—15 mm; carina very densely yellowish brown pu- 
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Fig. 19. Xanthophyllum rufum BENN. a. Habit, x 0.5; b. base of leaf, x 2; c. flower; d. flower, longitudinal 

section, gynoecium removed; e. carina with two stamens enclosed; f. gynoecium; all x 3; g. ovary, longitu- 

dinal section, x 6 (SAN 36554). 
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bescent outside, inside hairy in apical part; other pet- 

als pubescent outside in apical part or only apically 

tufted. Stamens: filaments glabrous; anthers 

0.4—0.6 mm long, shortly hairy at base or glabrous. 

Ovary very densely rufous-pubescent all round or 

pubescent in 4(—8) rows, the median rows mostly 

longer than the lateral ones; style very densely 

rufous-pubescent in apical part; ovules 12—14. Fruit 

globular, up to 1.8 cm diam., often with 2—4, some- 

times hairy ridges running down from the style-scar, 

yellowish green, dull, finely tuberculate; pericarp 

rather thick, hard; not rarely some sepals present. 

Distr. Malesia: Sumatra, Malay Peninsula, 

Borneo. 

Note. In most Bornean collections the ovary is 

hairy all round (or sometimes hairy in 8 rows), and 

the sepals are more or less persistent in fruit (‘X. 

heterophyllum’ CHopatT). In Malaya (‘X. rufum’) 

and Sumatra (‘X. flavum’ RIDLEY) the ovary is usual- 

ly hairy in 4 rows, and the sepals are soon dropping 

off. These differences are not consistent in Malaya, 

however, as sometimes the ovary is hairy all round, 

or the sepals are persistent. Apart from those I did 

not find other differences; therefore it is not neces- 

sary to distinguish varieties based on these conspic- 

uous but minor and grading differences. 

13. Xanthophyllum macrophyllum Baker, Kew 

Bull. (1896) 21; Arry SHaw, Kew Bull. (1940) 252; 

MASAMUNE, En. Phan. Born. (1942) 380; MEUER, 

Bot. News Bull. Sandakan 7 (1967) 88; MEUDEN, 

Leiden Bot. Ser. 7 (1982) 78. 
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Shrub or tree, up to 25 m, up to 30 cm dbh. Twigs 

glabrous. Petiole 10-18 mm, with (O—)2(—4) very 

distinct glands. Leaf-blade (10—)14—28 by 

(3.8—)4.5—10 cm, base often curved upwards and de- 

current-attenuate; above sometimes slightly bullate 

between the secondary nerves, greenish, midrib 

slightly to distinctly prominent, rarely slightly 

sunken, nerves finely prominent; beneath mostly 

brownish green, secondary nerves 7—10 pairs, form- 

ing a nearly complete rather prominent intra- 

marginal nerve; glands mostly rather few, scattered, 

0.4—0.5 mm diam. Inflorescences sometimes un- 

branched, shorter than the leaves; axes grooved, ap- 

pressedly brown-velvety; bracts often opposite, with 

2 small indistinct glands. Pedicel 2—12 mm, appres- 

sedly brown-velvety. Sepals shortly appressedly 

brownish hairy outside, ribbed inside; outer sepals 

5—6.5 by 3.8—6.2 mm; inner sepals 6—7.2 by 3.7—6.2 

mm. Petals yellow, or white and the upper 

ones with a yellow spot, when dry yellowish to dark- 

brown, the longest one 13—16 mm long; carina ap- 

pressedly velvety outside, more or less densely hairy 

inside in apical part; other petals glabrous or hairy 

outside in apical part. Stamens: anthers 0.55— 

0.75(—0.8) mm long, shortly hairy. Ovary sessile or 

shortly stipitate, creamish brown, often about 

8-ribbed when dry, the median ribs most prominent 

and hairy over 1/3—2/3 their length, the other ribs 

hairy in apical part only; ovules 6—14. Fruit c. 2 cm 

diam., brownish to blackish, ribbed in apical part, 

thick-walled. 

Distr. Malesia: Borneo (Sarawak, Sabah). 

2. Section Eystathes 

(Lour.) MEDEN, Bot. J. Linn. Soc. 67 (1973) 117; Leiden Bot. Ser. 7 (1982) 

81. — Eystathes Lour. Fl. Coch. 1 (1790) 235. 

Twigs sometimes hairy. Axillary buds sometimes 3(—7), sometimes erect. Leaves sometimes 

shifted-decussate. Leaf-blade: tertiary nerves finely reticulate, mostly distinctly protruding. Jn- 

florescences: bracts sometimes opposite in basal part. Petals: carina usually distinctly ungui- 

culate. Stamens: filaments sometimes connate over up to 3 mm, rarely occasionally triadelphous, 

sometimes with a knob-like appendage at inner side. Ovary mostly densely hairy all round, rarely 

glabrous; stigma very rarely wider than the apex of the style; ovules 4 or 8— 16 (rarely more, excep- 

tionally 5 or 6). Fruit mostly globular, smooth or rarely tuberculate. Seed(s) 1 or occasionally 2, 

very rarely up to 4; testa with or without a hard inner layer; albumen thin but distinct; radicle 

exserted or not. 

KEY TO THE SUBSECTIONS 

1. Testa with a hard inner layer. Albumen forming a distinct layer. Embryo laterally near the base with 2 flat- 

fened areas RadicleexsextedSppl4d—5 Fer bin. -. eee ee 2a. Subsect. Jakkia 

1. Testa without a hard inner layer. Albumen very thin. Embryo without flattened areas near the base. Radicle 

NOt Exsentéeds Sppu58= 62s. es See eee: = - Soke. Saber esd he ee 2b. Subsect. Eystathes 
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2a. Subsection Jakkia 

(BL.) MEVDEN, Leiden Bot. Ser. 7 (1982) 81. — Jakkia BLUME, Cat. (1823) 17. 

Twigs and inflorescence axes without nodal appendages. Axillary buds mostly 2 (seemingly 

single) and close together, rarely up to 4 or the upper one supra-axillary. Seed 1 or seeds occa- 

sionally 2; testa with a hard inner layer; albumen forming a rather thin, distinct layer, which is 

very thin at the lateral sides of the cotyledons near the base of the embryo; embryo laterally near 

the base with 2 flattened areas, radicle exserted. 

14. Xanthophyllum nigricans MEUDEN, Bot. J. Linn. 

Soc. 67 (1973) 119; Leiden Bot. Ser. 7 (1982) 82. 

Small tree, up to 15 m, 20 cm dbh. Twigs finely 

longitudinally wrinkled. Axillary buds 2 or 3 (or 4), 

1.5—2.2 mm long, very densely shortly patently light- 

brown hairy. Petiole (6—)7—11(—14) mm. Leaf- 

blade 3.5—12 by 1.2—5.5 cm; above greyish olive- 

green (to brownish); beneath concolorous, or bluish 

because of thin waxy layer, (glaucous-)papillose, sec- 

ondary nerves 5 or 6 (or 7) pairs, forming a more or 

less distinct intramarginal nerve; glands rather scarce 

or sometimes apparently absent, situated on or near 

the midrib, 0.1—0.2 mm diam., basal ones often 

slightly larger. /nflorescences unbranched, shorter 

than the leaves; axes flattened, angular, black, very 

sparsely appressedly hairy; flowers with 1—3 to- 

gether. Pedicel 2—2.5 mm, black, nearly glabrous. 

Sepals glabrous outside, densely very shortly more or 

less patently hairy inside at base, further glabrous in- 

side; outer sepals 1.8 by 1.7 mm; inner sepals 2.5 by 

2.1 mm. Petals white, when dry dark reddish, very 

sparsely appressedly hairy outside, faintly ciliolate 

apically, the longest one 8 mm long. Stamens: an- 

thers c. 0.3 mm long. Ovary black, glabrous; style 

glabrous or basally very sparsely appressedly hairy; 

ovules 4. Fruit globular, up to 1.3 cm diam., dull, 

slightly wrinkled, brownish; pedicel up to 3 mm long. 

Distr. Malesia: Borneo (Brunei, Sabah). 

15. Xanthophyllum borneense Mia. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1864) 277; Masamune, En. Phan. 

Born. (1942) 379; MEWDEN, Leiden Bot. Ser. 7 (1982) 

82. — X. glabrescens RIDLEY, Kew Bull. (1938) 113; 

MASAMUNE, En. Phan. Born. (1942) 380. 

Small tree, up to 5 (—8?) m high. Twigs more or 

less reticulately wrinkled. Axillary buds 2 (or 3), 

1.2—1.8(—3) mm long. Petiole c. 5—6.5 mm. Leaf- 

blade 4—16 by 1.5—7 cm, margin undulate, apex acu- 

tish; above slightly bullate to flat between secondary 

nerves, greenish to brownish; beneath glaucous- 

papillose, secondary nerves 4—6 pairs, forming a 

rather distinct intramarginal nerve; glands 

numerous, scattered, 0.1—0.2 mm diam. /nflores- 

cences unbranched, about as long as the leaves; axes 

flattened basally, angular, dull, light brownish, gla- 

brous. Pedicel 1.5—2.5 mm, dull, brownish, gla- 

brous. Sepals glabrous outside; outer sepals 3 by 2.1 

mm; inner sepals 3.8 by 2.8 mm. Petals light brown- 

ish or orange when dry, minutely ciliate apically, the 

longest one 10—11 mm long; carina sparsely appres- 

sedly minutely hairy outside. Stamens: anthers c. 0.3 

mm long, glabrous or with very few short hairs at 

base. Ovary completely glabrous; style very sparsely 

more or less appressedly hairy; ovules 4. Fruit globu- 

lar to broadly ovoid, c. 1.8 cm diam., smooth, 

brown; pedicel c. 5 mm. 

Distr. Malesia: Borneo (Sarawak, Sabah, SE. 

Borneo). 

16. Xanthophyllum ovatifolium CHODAT, Bull. 

Herb. Boiss. 4 (1896) 258; MEWDEN, Leiden Bot. Ser. 

7 (1982) 83. 

Axillary buds 2 (or 3), 1—1.8 mm long. Petals 

3.5—4.5(—6.5) mm; glands present or not. Leaf- 

blade 3.5—9.5 by 1.4—6 cm, apex sometimes cuspi- 

date; above rather dull, brownish to greenish, midrib 

little prominent at base; beneath dull, secondary 

nerves c. 3 or 4 pairs, not forming an intramarginal 

nerve; glands 8—20, usually situated halfway be- 

tween margin and midrib, 0.4—0.5 mm diam., basal 

glands usually present, 0.5—0.6 mm diam. /nflores- 

cences shorter than the leaves, unbranched; axes 

slightly flattened, brownish, glabrous to very sparse- 

ly appressedly hairy. Pedice/ 7-8 mm, glabrous. 

Sepals glabrous outside; outer ones c. 2.8 by 1.7 mm; 

inner ones 3—3.5 by 1.8—2 mm. Petals white, when 

dry light brownish, ciliate at apex and base, further 

glabrous, the longest one 9-10 mm. Stamens: an- 

thers 0.3—0.4 mm long, glabrous. Ovary glabrous; 

style sparsely appressedly hairy basally; ovules 4. 

Fruit unknown. 

Distr. Malesia: Borneo (Sarawak). 

17. Xanthophyllum tenue CHopat in Merr. Pl. Elm. 

Born. (1929) 135; MASAMUNE, En. Phan. Born. 

(1942) 382; Mever, Bot. News Bull. Sandakan 7 

(1967) 88; MEIDEN, Leiden Bot. Ser. 7 (1982) 83. 

Tree, up to 25 m, 40 cm dbh. Twigs glabrous to 

rather densely very shortly patently hairy. Axillary 

buds 2 (or 3), 1.5—2.5 mm long, shortly hairy, some- 
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times irregular and larger because of cork-forming in 

apical region. Petiole 6-11 mm, not transversely 

wrinkled, shortly patently hairy to glabrous; glands 

absent or small. Leaf-blade (S—)7—16 by (2-) 

2.5—6.5 cm; above slightly bullate to flat between 

secondary nerves, dull, greyish green to light reddish 

brown, midrib glabrous to patently minutely hairy in 

basal half; beneath mostly rather dull, yellowish 

green, glabrous to minutely patently hairy, midrib 

slightly prominent to flat, secondary nerves 4—6 

pairs, mostly forming a rather indistinct intramar- 

ginal nerve, venation mostly not very prominent, 

sometimes rather indistinct; glands (0Q—)4—25, often 

situated near midrib, 0.3—0.5(—0.7) mm diam.; 

basal glands often present, relatively large. Jn- 

florescences much shorter than the leaves, un- 

branched; axes slightly angular, sparsely to rather 

densely patently shortly hairy. Pedicel (2.5—) 

4—6(—10) mm, rather sparsely to densely minutely 

hairy. Sepals nearly glabrous outside; outer sepals 

2.1—2.8 by 1.3—2.5 mm, inner sepals 2.5—4(—4.5) by 

1.5—3.2 mm. Petals yellowish or white, when dry 

orange, the longest one 8—9(—11.5) mm; carina 

sparsely to rather densely appressedly hairy outside, 

inside hairy to halfway or up to the apex; other petals 

glabrous to sparsely hairy outside, lateral petals 

hairy inside to halfway, upper petals hairy inside to 

apex. Stamens: filaments nearly free or connate over 

up to 1.5 mm; anthers c. 0.4 mm long. Ovary gla- 

brous or less often rather sparsely appressedly hairy 

and probably soon glabrescent; style glabrous or less 

often sparsely appressedly hairy in basal part; ovules 

4. Fruit globular, up to 1.8 cm diam., dull, wrinkled, 

light greenish brown; pericarp soft, thin; pedicel 

mostly up to 7 mm, reddish. 

Distr. Malesia: Borneo (Sarawak, 

Tawau, N. Kalimantan). 

Ecol. Submontane rain-forest, 500—1200 m. 

Sabah, 

18. Xanthophyllum subcoriaceum (CHODAT) MEU- 

DEN, Bot. J. Linn. Soc. 67 (1973) 120; Leiden Bot. 

Ser. 7 (1982) 85. — X. ellipticum var. subcoriaceum 

CuHopaT in Merr. Pl. Elm. Born. (1929) 134; MEVER, 

Bot. News Bull. Sandakan 7 (1967) 88. 

Shrub or small tree, up to 15 m, 20 cm dbh. Axil- 

lary buds 2 (or 3), (0.5—)1—2.7 mm long. Petiole 

5—8.5 mm. Leaf-blade 5—12 by 1.5—5.5 cm, base 

sometimes more or less rounded, margin mostly 

strongly curved upwards when dry, apex cuspidate to 

acuminate; above sometimes slightly bullate between 

secondary nerves, dull, light greyish green to olive- 

green, secondary nerves mostly indistinct, venation 

mostly indistinct, sometimes scarcely visible, less 

often finely prominent; lower side yellowish green, 

secondary nerves (3 or) 4—6 pairs, forming a distinct 

intramarginal nerve, venation usually obscure; 

glands (O—)2—12, situated at some distance from the 
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midrib, 0.2-0.4 mm diam. Jnflorescences un- 

branched, + as long as the leaves; axes angular, light 

brown, sparsely appressedly shortly hairy; lowermost 

bracts sometimes leaf-like. Pedicel 2.5—3.5 mm, 

mostly light brown, glabrous to sparsely minutely ap- 

pressedly hairy. Sepals (nearly) glabrous outside; 

outer ones 1.6—1.8 by 1.4—1.8 mm; inner ones 2—2.5 

by 2—2.5 mm. Petals white, when dry orange, faintly 

ciliate apically, outside glabrous except at base, long- 

est one 8—10 mm. Stamens: anthers 0.5—0.7 mm 

long, sparsely hairy at base. Ovary 0.5—1.5 mm stipi- 

tate, subglabrous to rather densely appressedly hairy, 

rather soon partly glabrescent; style sparsely ap- 

pressedly hairy; ovules 4. Fruit at first + ellipsoid 

witha sharp beak because of subpersistent style, when 

mature globular, c. 1.7 cm diam., smooth, light green 

to brown, rather dull to shiny; pericarp thin; pedicel 

up to 5(—7) mm, mostly light brown. 

Distr. Malesia: Borneo (Sarawak, 

Sabah: Mt Kinabalu & Tawau). 

Brunei, 

19. Xanthophyllum neglectum MEIJDEN, Bot. J. 

Linn. Soc. 67 (1973) 119; Leiden Bot. Ser. 7 (1982) 

86. — X. palembanicum (non Miq.) KEITH, N. Born. 

For. Rec. 2 (1938) 225. 

Tree, up to 20m, 20 cm dbh. Axillary buds 2, ellip- 

tic to ovate-oblong, 1.5—4(—6) mm long, acute, light 

yellowish brown. Petiole 4—6.5 mm, glabrous to 

sparsely very shortly hairy especially in the upper 

groove. Leaf-blade 5—12 by 1.8—5.5 cm, margin un- 

dulate; above dull, greyish green; beneath rather dull, 

sometimes slightly waxy, secondary nerves 3—S pairs, 

forming a rather indistinct intramarginal nerve; 

glands 2—8, not in basal part, 0.2—0.3(—0.4) mm 

diam. J/nflorescences unbranched, 1.5—5(—8) cm 

long, shorter than the leaves, bearing 3 or 4(—7) 

flowers; axes c. 0.5 mm diam., slightly flattened ba- 

sally, light brown, rather sparsely patently shortly 

hairy. Pedicelc. 2mm, slightly grooved, rather dense- 

ly patently shortly hairy. Sepals: outer ones 2.2—2.5 

by 2—2.3 mm; inner ones 2.8—3.5 by 2.2—3 mm. Pet- 

als white or yellowish, when dry light brownish, the 

longest one 7—10 mm; carina nearly glabrous to 

rather densely hairy outside, shortly hairy at both 

sides basally; other petals nearly glabrous except for 

some hairs at the base and apex. Stamens: filaments 

of abaxial 4 stamens basally widened and slightly 

thickened; anthers 0.3—0.4 mm long. Ovary patently 

hairy; ovules 4. Fruit (immature) ovoid, dull greyish 

green, hairy, slightly wrinkled when dry; pericarp 

rather soft; pedicel up to 4.5 mm, light brown. 

Distr. Malesia: Borneo (E. Sabah, E. Kaliman- 

tan). 

20. Xanthophyllum pauciflorum MeEIDEN, Bot. J. 

Linn. Soc. 67 (1973) 119; Leiden Bot. Ser. 7 (1982) 

87. 
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Tree, up to 21 m, 25 cm dbh. Twigs + as thick as 

the petioles, only a few internodes long. Axillary 

buds 2, 0.5—1.3 mm. Petiole 3.5—4.5 mm. Leaf- 

blade 4.8—8(—9) by 1.2—2.2(—3.5) cm, apex 

cuspidate to acuminate; above olive- to dark-green, 

rather dull; beneath glaucous-papillose, secondary 

nerves 4—6 pairs, not forming an intramarginal 

nerve; glands 2—7, 0.1(—0.2) mm diam. /nflores- 

cences unbranched, much shorter than the leaves, 

bearing only 3—6 flowers; axes slender, slightly flat- 

tened, glabrous to sparsely very shortly patently 

hairy. Pedicel 1.5—2.5(—3) mm, very shortly patently 

hairy. Sepals with a small apical tuft; outer ones 

2—2.2 by 1.5—1.8 mm, very sparsely very shortly 

hairy outside; inner ones c. 2.7 by 3 mm, glabrous 

outside. Petals yellowish, when dry yellowish 

orange, very sparsely hairy to glabrous outside, 

apically slightly tufted and distinctly ciliate, basally 

rather densely hairy at both sides, the longest one 

7.5—8.5 mm long. Stamens: anthers c. 0.4 mm long, 

with few hairs at base. Ovary appressedly hairy; 

ovules 4. Fruit (immature) ovoid-globular, olive- 

brown, smooth, with a distinct remainder of the 

style, roughly pubescent, glabrescent. 

Distr. Malesia: Borneo (Sarawak: Mersing Hill). 

21. Xanthophyllum tardicrescens MEIDEN, Bot. J. 

Linn. Soc. 67 (1973) 120; Leiden Bot. Ser. 7 (1982) 

87. 

Small tree, up to 6 m, 6 cm dbh. Twigs dull, bear- 

ing 1 or 2 (or 3) leaves per shoot. Axillary buds 2 (or 

3?), smaller than 1 mm. Petiole 3.5—5 mm. Leaf- 

blade 7-16 by 2—5 cm, base rounded-truncate to 

-cordate; above dark greyish green, very dull, sec- 

ondary nerves slightly sunken, venation obscured; 

beneath olive-greenish, dull, secondary nerves 3 or 4 

pairs, the basal nerves long, reaching often beyond 

the middle of the leaf, or forming an intramarginal 

nerve, venation not distinct; glands 6—12, scattered, 

0.2—0.3 mm diam. /nflorescences unbranched, + as 

long as the leaves; axes grooved, not flattened, nearly 

glabrous, light brown; flowers often with 2 or 3 to- 

gether; bracts relatively long-persistent. Pedice/l 

3.5—4.5 mm, sparsely very shortly appressedly hairy. 

Sepals sometimes apically with tiny glandular spots; 

outer ones 2 by 2.1 mm; inner ones 2.3 by 2.3 mm. 

Petals white, the upper ones with a yellow spot, when 

dry yellowish orange, the longest one 7-8 mm; 

carina nearly glabrous outside; other petals glabrous. 

Stamens: filaments connate over 0.7—1 mm, very 

shortly hairy above base, further glabrous; anthers 

probably c. 0.7 mm long. Ovary very shortly stipi- 

tate, more or less appressedly hairy; ovules 4. Fruit 

(immature) smooth, slightly shiny, yellowish green, 

sparsely appressedly hairy, glabrescent; pericarp 

very thin. 

Distr. Malesia: Borneo (Sarawak: Semengoh). 

22. Xanthophyllum parvifolium MEDEN, Bot. J. 

Linn. Soc. 67 (1973) 119; Leiden Bot. Ser. 7 (1982) 

88. 

Tree, up to 25 m, 30 cm dbh. Twigs forming very 

short shoots bearing 2 or 3 leaves, the young ones 

very slender, c. 0.5 mm diam. Axillary buds 2, 

0.7—1.2 mm long. Petiole 2—2.5 mm. Leaf-blade 

1.6—5(—6) by 0.5—1.6(—1.9) cm, base rounded to cu- 

neate; above shiny, yellowish or greenish brown, 

midrib flat or slightly prominent, nervation finely 

prominent to obscure; beneath glaucous-papillose, 

yellowish to reddish brown, secondary nerves 1—3 

pairs, rather indistinct, forming an indistinct intra- 

marginal nerve, venation rather indistinct; glands 

rather numerous, scattered, very small though rela- 

tively distinct, up to 0.1 mm diam. Flowers solitary 

in the upper leaf axils or twigs terminating in a 

1—3-flowered inflorescence; this unbranched, shor- 

ter than to + as long as the leaves, up to c. 0.5 mm 

diam., up to 3.5 cm long, glabrous. Pedice/l 10—11 

mm, glabrous. Sepals purplish, (sub)glabrous out- 

side, outer ones c. 2 by 1.6 mm, inner ones 3—3.4 by 

1.8—2.3 mm. Petals light orange, when dry orange 

brown, very sparsely hairy at base and at very apex, 

further glabrous, the longest one 10-11 mm. 

Stamens: filaments widened and slightly thickened 

above their base and there densely rather shortly 

patently hairy, further glabrous; anthers 0.35—0.4 

mm long, with few short hairs at base. Ovary c. 1mm 

stipitate, appressedly hairy; style rather sparsely ap- 

pressedly hairy in lower half, further glabrous; 

ovules 4. Fruit very shortly stipitate, globular, up to 

1.1 cm diam., dull, light brown, very sparsely shortly 

appressedly hairy; pericarp rather thin; pedicel 

slender, 6.5—10 mm, completely glabrous. 

Distr. Malesia: Borneo (Sarawak: Sabal For. 

Res., Lambir hills). 

23. Xanthophyllum philippinense CHopatT, Bull. 

Herb. Boiss. 4 (1896) 261; MerR. En. Philip. 2 (1923) 

387; MEUDEN, Leiden Bot. Ser. 7 (1982) 88, f. 10A. 

Twigs often with numerous adventitious buds on 

older nodes. Petioles 6—10 mm, often grading into 

the narrow leaf base, mostly in middle part with 

glands. Leaf-blade 7—14 by 2.5—6 cm, apex acutish; 

above shiny to rather dull; beneath + concolorous, 

rather dull, secondary nerves c. 5—7 pairs, apically 

hardly distinguishable; glands 1—6, 0.4—0.6 mm 

diam. /nflorescences unbranched or with one side- 

branch, up to 5 cm long, often several together in the 

leaf axils; axes rather dark, sparsely minutely hairy; 

lower bracts (sub)opposite. Pedicel c. 3.5 mm, red- 

dish brown, densely minutely hairy. Sepals: outer 

ones c. 2.5 by 2 mm; inner ones c. 3.5 by 3 mm. 

Petals orange when dry, the longest one c. 12 mm; 

carina faintly appressedly hairy outside near apex; 

other petals nearly glabrous. Stamens: filaments 
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widened but hardly thickened above their base and 

there densely more or less woolly hairy, further gla- 

brous; anthers c. 1.2 mm long. Ovary c. 2 mm stipi- 

tate, appressedly hairy; style very long (c. 10 mm), 

exserting over c. 2 mm from the carina, faintly ap- 

pressedly hairy; ovules 4. Fruit c. 2 cm diam., 

smooth, light brown, faintly hairy; pedicel 

2.5—6(—8) mm, minutely hairy. Seed(s) 1 or 2. 

Distr. Malesia: Philippines (Luzon, Mindoro, 

Mindanao). 

Ecol. In open flowers the stigma is exserted from 

the carina. This may mean that cross-pollination is 

obligatory. 

24. Xanthophyllum ancolanum Mra. FI. Ind. Bat., 

Suppl. (1861) 394; CHopat, Bull. Herb. Boiss. 4 

(1896) 261; Mig. Ann. Mus. Bot. Lugd.-Bat. 1 (1864) 

275, incl. f. angustifolia M1Q.; MEWDEN, Leiden Bot. 

Ser. 7 (1982) 89. — X. palembanicum Mig. Ann. 

Mus. Bot. Lugd.-Bat. 1 (1864) 277. — X. sumatra- 

num Mia. I.c. 275; BAKER, J. Bot. 62 (1924) Suppl. 7. 

Shrub or small tree, up to 4 m, 4 cm dbh. Twigs 

glabrous to densely short hairy. Axillary buds c. 

1—2.5 mm long, hairy; older nodes often with nu- 

merous adventitious buds. Petiole (S—)7—15 mm, 

not transversely wrinkled, glabrous to densely short- 

ly hairy, apically sometimes with glands. Leaf-blade 

10—26 by (2.5—)3.5—10.5 cm, apex shortly 

acuminate to cuspidate; above greyish green, rather 

dull; beneath green, secondary nerves 8—10 pairs, at 

least in apical part forming an intramarginal nerve; 

glands mostly rather numerous, scattered, 0.2—0.5 

mm diam., basal glands often present. /nflorescences 

situated at end of young twigs, but also axillary and 

on old nodes (plant partly ramiflorous), 1 (or 2) in 

each axil, erect to strongly reflexed, unbranched, or 

sometimes with a side-branch; axes 1—11 cm long, 

dark, rather sparsely shortly hairy; lower bracts 

(sub)opposite. Pedicel 4.5—6 mm, dark, rather 

sparsely minutely patently hairy. Sepa/s dark purple; 

outer ones 2.5—3.8 by 2.1—3.1 mm; inner ones 

4.2—5.2 by 3—3.9 mm. Petals when dry light to dark 

orange, the longest one 13—19 mm long; carina long 

unguiculate, sparsely very shortly appressedly hairy 

outside; other petals very sparsely hairy outside to 

glabrous. Stamens: filaments connate over 

(0.7—)2—2.5 mm, slightly widened and hardly thick- 

ened above base; anthers 0.8—1.2 mm long, very 

shortly hairy at base. Ovary c. 2 mm stipitate, half- 

patently hairy; style exserted from the carina for less 

than 0.5 mm, sparsely hairy in 2 rows; ovules 4. Fruit 

(immature) shortly stalked, more or less globular, 

slightly beaked, brownish, hairy; pedicels 8—11 mm. 

Distr. Malesia: Sumatra (North: Gajolands: Mt 

Bandahara; Central: N. of Padang; South: Lampong 

Distr.: Muaradua). 

Ecol. Montane rain-forest, 500—1200 m. 

25. Xanthophyllum brigittae MEUDEN, sp. nov. — 

Fig. 20. 

Gemmae axillares 2,5—3,5 mm longae. Folia basi 

cordata incurvata; glandulae sparsae; nervis laterali- 

bus 14—20-jugis; petiolo 15—18 mm longo. Petala in- 

aequalia, petalo longissimo 16 mm longo; carina 

subglabra, extus sparse appresse pilosa. Filamenta 

(subjlibera; antherae 1 mm longae. Ovarium sparse 

appresse pilosum, stylum appresse pilosus; ovula 4. 

Fructus ignotus. — Typus: W.J.J.O.DE WILDE & 

B.E.E.DE WILDE DuyriEs 15060 (L). 

Shrub, c. 2 m high. Twigs glabrous. Axillary buds 

ovate-oblong, 2.5—3.5 mm long, hardly thickened 

basally, sparsely shortly hairy; older nodes with nu- 

merous small adventitious buds. Petiole 15—18 mm, 

distinctly transversally wrinkled, apically with a pair 

of indistinct glands. Leaf-blade 25—50 by 9—12 cm; 

base cordate with the margins curved upwards above 

the base of the petiole; apex slightly acuminate; 

above greyish green, rather dull; beneath green, sec- 

ondary nerves 14—20 pairs, in apical part forming a 

rather indistinct intramarginal nerve; glands indis- 

tinct, few, scattered, c. 0.1 mm diam., basal glands 

usually present, 0.3 mm diam. /nflorescences numer- 

ous in the upper part of young twigs and also on 

older nodes, | or 2 in each axil, patent or slightly re- 

flexed, unbranched or basally sometimes with a side- 

branch; axes 4—10 cm long, dark, rather sparsely 

shortly hairy; lower bracts subopposite. Pedicel 3—4 

mm, brown, densely shortly appressedly hairy. Sepals 

purplish brown, shortly hairy; outer ones c. 3 by 2.5 

mm; inner ones c. 4.5 by 3 mm. Petals whitish with 

pink to lilac tips when fresh, light to dark orange 

when dry, the longest one c. 16 mm; carina ungui- 

culate, sparsely shortly appressedly hairy outside; 

other petals (sub)glabrous outside. Stamens: 

filaments free or connate for 0.1 mm, _ hardly 

widened and not thickened above base; anthers 1 mm 

long, very shortly hairy at base. Ovary c. 1.5 mm 

stipitate, shortly appressedly hairy to near apex; 

ovules 4. Fruit unknown. 

Distr. Malesia: N. Sumatra (Gajolands: Mt Leu- 

ser National Park). 

Notes. Like 24. X. ancolanum, differing in the 

longer, distinctly transversally wrinkled petioles, the 

more numerous secondary nerves, the leaf base with 

its upturned margin (like in 32. X. adenotus) and its 

(nearly) free filaments. 

Half a century ago VAN STEENIS collected (also on 

Mt Leuser) a fragment of this species (VAN STEENIS 

10075, BO!), thrown down by monkeys, witha single 

flower and a small part of a single leaf. I erroneously 

attributed this to 5/. X. erythrostachyum GAGNEP. 

noting, however, that the single flower possessed 4 

instead of 11 ovules. Having now a fine collection at 

hand, it turned out that the original count of the 

ovules in VAN STEENIS’ collection was correct. 
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Fig. 20. Xanthophyllum brigittae MEWDEN. a. Habit, x 0.5; b. leaf base, x 1.5; c. gynoecium, x 3; d. ovary, 

longitudinal section, x6 (DE WILDE & DE WiLDE-DuyrFJgEs 15728). 

The present species is named in honour of Ms. Bri- 

GITTA DE WILDE-DuyFieEs who ardently assisted her 

husband in the botanical exploration of the Leuser 

National Park in the Gajolands of N. Sumatra. 

26. Xanthophyllum tenuipetalum MEWDEN, Bot. J. 

Linn. Soc. 67 (1973) 120; Leiden Bot. Ser. 7 (1982) 

89, f. 9a. — X. affine (non Mig.) Koorp. Minah. 

(1898) 344. 

Tree, up to 30 m, 40 cm dbh. Axillary buds 2 (or 

3), 0.5—2.5 mm long, basally wrinkled, in apical part 

smooth or slightly keeled. Petiole 6—9 mm, often ap- 

pearing somewhat longer because of the attenuate 

leaf base, always with 2 rather distinct glands usually 

situated in the middle part or at the (very) base. Leaf- 

blade 9—20 by 3.5—11 cm; above slightly bullate be- 

tween the secondary nerves, shiny, dark to brownish 

green, nervation often very distinct; beneath slightly 

shiny, secondary nerves c. 6—8 pairs, apically dif- 

ficult to count, forming an irregular and fine intra- 

marginal nerve or ending in the venation; glands 

mostly very numerous, scattered, c. 0.3—0.5 mm 

diam. /nflorescences also in lower leaf axils, un- 

branched or rarely with one short branch, up to 7 cm 

long; axes rather slender, smooth, very densely 

shortly more or less appressedly hairy; flowers with 

3 together or in the apical part solitary; lower bracts 

(sub)opposite. Pedice/ 2—4 mm, very densely nearly 

appressedly shortly hairy. Sepals: outer sepals 

1.8—2.9 by 1.9-3 mm; inner sepals 2.9—3.5 by 

2.6—3.2 mm. Petals rather thin, white (or yellow?) 

when fresh, when dry light brown or orange, not cov- 

ering the stamens in anthesis, the longest one 

10.5—12.5 mm; carina long-unguiculate, apically 

ciliate, rather sparsely to rather densely more or less 

appressedly woolly hairy outside in apical region and 

slightly so near the base, inside glabrous; other petals 

ciliate at very apex, near base sparsely to rather 

densely hairy on either side. Stamens 8, occasionally 

9; filaments connate over 0.1—0.5 mm, rather dense- 

ly more or less appressedly woolly hairy in basal half, 

glabrous upwards; anthers (0.5—)0.6—0.7 mm, 

sparsely ciliolate along slits, sparsely and shortly 

hairy at base. Ovary appressedly hairy; style rather 

sparsely hairy; ovules 4. Fruit globular, 1.8—2 cm 
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diam., slightly shiny, light brown, faintly appressed- 

ly hairy; pericarp rather thin; pedicel up to 6 mm. 

Distr. Malesia: N. & S. Celebes (Minahassa; Ma- 

lili; Kendari; Muna I.), Moluccas (Taliabu & Kai Is.), 

West New Guinea (Vogelkop Peninsula). 

27. Xanthophyllum impressum MeEDEN, Leiden 

Bot. Ser. 7 (1982) 90. 

Tree, up to 23 m, 20 cm dbh. Axillary buds, when 

resting, mostly more or less enclosed between the 

base of the petiole and a low ridge of the twig, 1—1.8 

by 1.5—2 mm, for c. 1 mm of its length uncovered; 

scales strongly thickened, especially at base, but leav- 

ing a narrow scar. Petiole 10-14 mm, sometimes 

with glands. Leaf-blade 10—20 by 3.5—9 cm, apex 

acutish to shortly acuminate; above rather dull, grey- 

ish green; beneath light yellowish green, papillose, 

secondary nerves c. 8 or 9 pairs, not forming an 

intramarginal nerve; glands scattered, probably 

rather numerous but often seemingly absent, up to 

0.2 mm diam., exceptionally larger. Inflorescences 

up to 20 cm long; axes reddish brown, densely mi- 

nutely appressedly hairy; lower bracts (sub)opposite. 

Pedicel 1.5—4 mm, grooved, appressedly shortly 

hairy. Sepals: outer sepals 2—2.5 by 2.6—3.3 mm; in- 

ner sepals 3.2—3.7 by 3.2—3.3 mm. Petals white, the 

upper ones with a yellow spot, when dry orange to 

dark red, sometimes with incrustations, the longest 

one 8.5—10.5 mm; carina densely more or less ap- 

pressedly hairy outside; other petals glabrous out- 

side. Stamens: filaments widened and thickened 

above base, there appressedly hairy, further gla- 

brous; anthers 0.6—0.7 mm long, hairy to (sub)gla- 

brous at base. Ovary nearly sessile, half-patently 

hairy; ovules 4. Fruit globular, c. 1.7 cm diam., dull, 

smooth, light brownish, appressedly hairy. 

Distr. Malesia: E. Borneo (E. Sabah, E. Kali- 

mantan), Philippines (Catanduanes). 

28. Xanthophyllum griffithii Hook.f. ex A.W.BEN- 

NETT, Fl. Br. India 1 (1874) 210; KiNG, Mat. Fl. Mal. 

Pen. (1890) 136; Marncay, Kew Bull. (1890) 114; 

BRANDIS, Indian Trees (1906) 45; GAGNEP. in Desv. 

J. Bot. 21 (1908) 251; RrpLey, Fl. Mal. Pen. 1 (1922) 

149; Burk. & HEeND. Gard. Bull. S. S. 3 (1925) 346; 

HEND. ibid. 4 (1928) 222; Burk. Dict. (1935) 2269; 

WyatTt-SmitTH, Mal. For. Rec. 17 (1952) 80, 362; Na, 

Tree Fl. Mal. 1 (1972) 357, f. 2, excl. var. curtisii et 

var. montanum ; Mal. For. 38 (1975) 85, f. 8.1 A—E, 

8.2; MEUDEN, Leiden Bot. Ser. 7 (1982) 92. — Banis- 

terodes griffithii (Hook.f. ex A.W.BENNETT) O. K. 

Rev. Gen. Pl. 1 (1891) 46, nom. illeg. — X. parvum 

CuHopat, Bull. Herb. Boiss. 4 (1896) 264. — X. gra- 

cile CHopart, /.c. 256; K. & V. Bijdr. Booms. Java 5 

(1900) 302; Backer, Schoolfl. Java (1911) 80; 

Koorp. Exk. Fl. Java 2 (1912) 454. — X. pseudosti- 
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pulaceum Merk. Philip. J. Sc. 10 (1915) Bot. 316; 

En. Philip. 2 (1923) 387. 

Tree, up to 27 m, 40 cm dbh. Twigs glabrous to 

minutely patently hairy. Axillary buds erect to half- 

patent, (1.5—)3—8 mm long, not thickened at base, 

glabrous to densely minutely hairy; enclosing a pair 

of nearly similar buds of second order (those at base 
of a new twig often half-patent). Petiole 4—12 mm, 

sometimes with 1 or 2 glands in apical part. Leaf- 

blade 4—12(—15) by 1—4.5(—9) cm, apex sometimes 

cuspidate; above dark green to brownish; beneath 

lighter coloured, smooth to glaucous-papillose, sec- 

ondary nerves 4—6 pairs, usually forming an indis- 

tinct intramarginal nerve in apical half; glands 4—20, 

scattered but often near midrib, 0.2—0.3 mm diam. 

Inflorescences up to 10 cm long, at very base with 2 

side-axes or with a pair of buds of second order; axes 

often reddish brown, densely minutely patently 

hairy; lower bracts opposite. Pedicel 1—4.5 mm, 

grooved, densely minutely appressedly hairy. Sepals 

sometimes with 2 glands in apical part; outer sepals 

1.6—2.5 by 2.1—2.7 mm; inner sepals 2.6—3.3 by 

2.1-3 mm. Petals white, the upper ones with a 

yellow spot, when dry dark red to orange-red, the 

longest one (S—)7—8 mm long; carina densely more 

or less -appressedly hairy outside; other petals gla- 

brous to appressedly hairy outside in apical part. Sta- 

mens: filaments widened above base and with a 

knob-like, densely hairy appendage at inner side, 

further glabrous; anthers (0.3—)0.4(—0.5) mm long. 

Ovary 0.5—2 mm stalked, more or less appressedly 

hairy; ovules 4. Fruit globular, up to 1.5 cm diam., 

more or less smooth brown, appressedly hairy; pedi- 

cel up to 4 mm. 

Distr. SE. Asia and Malesia. 

Note. VAN DER MEIDEN (/.c.) distinguished 3 

subspecies, of which the typical one (from Burma, 

Mergui) occurs outside Malesia. 

KEY TO THE SUBSPECIES 

1. Axillary buds half-patent, flat 

a. ssp. angustifolium 

1. Axillary buds erect, flattened against the twig, 

basally xconvexen tee eee b. ssp. erectum 

a. ssp. angustifolium (NG) MeupeEN, Leiden Bot. 

Ser. 7 (1982) 94. — X. griffithii var. angustifolium 

No, Fed. Mus. J. n.s. 13 (1971) 137. — X. parvum 

Cuopat. — X. gracile CHoDAT. — X. pseudostipula- 

ceum MERR. 

Axillary buds half-patent, elliptic to lanceolate, 

1.5—8 mm long, at base often stalk-like constricted, 

more or less flat, wrinkled, glabrous or soon glabres- 

cent. Petiole 4—8(—9) mm. Leaf-blade 4—8(—10) by 

1—4(—5) cm, in juvenile shoots up to 10 by 2.5 cm; 

beneath glaucous-papillose to (nearly) smooth and 
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not glaucous, secondary nerves 4 or 5 (or 6) pairs; 

glands 0.2—0.3 mm diam. Pedicel 1.5—4.5 mm. 

Petals: longest ones 6.5—7.8 mm. Stamens: anthers 

0.4 mm long. Fruit c. 1.1 cm diam. 

Distr. Malesia: Central Sumatra (Indragiri), 

Malay Peninsula, Borneo (Sarawak, Sabah, E. Kali- 

mantan), Philippines (Luzon). 

Ecol. Usually in submontane rain-forest, up to 

1400 m. 

b. ssp. erectum MEIDEN, Leiden Bot. Ser. 7 (1982) 

94. — X. griffithii Hook.f. ex A.W.BENNETT, excl. 

Mergui coll. 

Axillary buds erect or nearly so and flattened in 

their upper part against the twig, ovate to ovate- 

lanceolate, rarely elliptic, (3—)4—8 mm long, basally 

convex, slightly wrinkled, glabrous to densely mi- 

nutely hairy. Petiole 6-12 mm. _ Leaf-blade 

5—12(—15) by 2-—4.5(—9) cm; beneath  glau- 

cous-papillose, secondary nerves c. 5 or 6 pairs; 

glands c. 0.2 mm diam. Pedicel 1—2(—3) mm. Petals: 

longest one (6.5—)7—8 mm. Stamens: anthers 

0.4(—0.5) mm long. Fruit up to 1.5 cm diam. 

Distr. Malesia: Malay Peninsula (common). 

29. Xanthophyllum monticolum MEDEN, Leiden 

Bot. Ser. 7 (1982) 95. — X. griffithii var. montanum 

Noa, Fed. Mus. J. n.s. 13 (1971) 137; Tree Fl. Mal. 

(972)359) fa 2: 

Tree, up to 10 m, 20 cm dbh. Axillary buds often 

appressed against the petiole, (1—)1.8—2.9 mm long, 

base wrinkled, apex acute. Petiole 9-14 mm. Leaf- 

blade 8-16 by 2—5(—7.5) cm; above usually dark 

green, sometimes brownish; beneath glaucous- 

papillose, secondary nerves 6—8 (or 9) pairs, in apical 

part forming a weak intramarginal nerve; glands 

4—16, mostly in basal half near midrib, 0.2—0.3 mm 

diam., basal glands sometimes present, slit-like, c. 

0.8 mm long. /nflorescences up to 12 cm long; axes 

angular, basally flattened, grooved, very densely 

minutely patently yellowish brown hairy; flowers 

solitary or in basal part with 2 together; lower bracts 

(sub)opposite. Pedicel 3.5—5 mm, slightly grooved, 

very densely appressedly hairy. Sepals: outer sepals 

2.6—3 by 2.5—3 mm; inner sepals 4.4—5.5 by 3—4.5 

mm. Petals whitish, when dry dark orange red, the 

longest one 10.5 mm long; carina rather densely ap- 

pressedly hairy outside, subglabrous inside; other 

petals outside in basal part shortly appressedly hairy, 

further glabrous. Stamens: filaments widened above 

base and with a knob-like, rather densely hairy ap- 

pendage at inner side, further glabrous; anthers 

0.5—0.7 mm long. Ovary half-patently hairy, up to 

1.5 mm stipitate, inserted on a rather wide, minutely 

hairy receptacle; ovules 4. Fruit globular, c. 1.7 cm 

diam., dark, shortly patently hairy; pericarp rather 

soft. 

Distr. Malesia: Malay Peninsula (Cameron 

Highlands, Fraser’s Hill, G. Benom). 

Ecol. Submontane rain-forest, 1000—1500 m. 

30. Xanthophyllum vitellinum (BLUME) DrieTR. Syn. 

Pl. 2 (1840) 1277; WaLpP. Rep. 1 (1842) 248; Hassk. 

Cat. Hort. Bog. (1844) 227; Pl. Jav. Rar. (1848) 296; 

Mia. Fl. Ind. Bat. 1, 2 (1858) 129; Hassk. in Miq. 

Ann. Mus. Bot. Lugd.-Bat. 1 (1864) 193; Mia. /.c. 

272; TEusM. & BINN. Cat. Hort. Bog. (1866) 218; 

Cuopat, Monogr. I (1891) t. 9, f. 1, 2; t. 12, f. 4c—e; 

Burck, Wand. Bot. Tuin Btzg (1892) 31; WIESNER, 

Ann. Jard. Bot. Btzg, Suppl. 2 (1898) 97, t. 3; BOERL. 

Cat. Hort. Bog. (1899) 58; K. & V. Bijdr. Booms. 

Java 5 (1900) 294; VaLETON, Icon. Bog. 1, 4 (1901) 

9, t. 79; GaGnEP. in Desv. J. Bot. 21 (1908) 251; FI. 

Gén. I.-C. 1 (1909) 243; Backer, Schoolfl. Java 

(1911) 80; Koorp. Exk. Fl. Java 2 (1912) 453; MERR. 

En. Born. (1921) 326; BAKER, J. Bot. 62 (1924) 

Suppl. 7; DocTERS VAN LEEUWEN, Zoocecidia (1926) 

273, 274; GAGNEP. Fl. Gén. I.-C. Suppl. 1 (1939) 218; 

BACKER & BAKH.f. Fl. Java 1 (1963) 200; MEIDEN, 

Leiden Bot. Ser. 7 (1982) 97. — Jakkia vitellina 

BLUME, Cat. (1823) 17, 64; NeEs, Fl. Bot. Zeit. 8 

(1825) 120 (‘Jackia’); BLumMeE, Bijdr. (1825) 61 

(‘Jackia’); G.Don, Gen. Hist. 1 (1831) 368. — Jak- 

kia longifolia BLuME, Bijdr. (1825) 61 (‘Jackia’); 

G.Don, Gen. Hist. 1 (1831) 368 (‘Jackia’). — Mon- 

nina longifolia (BLUME) SPRENGEL, Syst. Veg. 3 

(1827) 265. — Monnina vitellina (BLUME) SPRENGEL, 

l.c. 265; STEUDEL, Nom. ed. 2, 2 (1841) 157. — X. 

longifolium (BLUME) DreTrR. Syn. Pl. 2 (1840) 1277; 

Hassk. Cat. Hort. Bog. (1844) 228; Mia. Fl. Ind. 

Bat. 1, 2 (1858) 129; Hassk. in Miq. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1864) 194. — Monnina macrophylla 

STEUDEL, Nom. ed. 2, 2 (1841) 157, nom. illeg. — X. 

paniculatum Mia. Fl. Ind. Bat., Suppl. (1861) 393; 

BAKER, J. Bot. 62 (1924) Suppl. 7. — X. flavescens 

(non Roxs.) F.-Vitt. Nov. App. (1880) 14; VipAt, 

Sinopsis (1883) 13. — X. griffithii (non A.W.BEN- 

NETT) ROLFE, J. Bot. 23 (1885) 210; Vipat, Rev. PI. 

Vasc. Filip. (1886) 51; CERON, Cat. Pl. Herb. Manil- 

la (1892) 19. — X. hookerianum kina, J. As. Soc. 

Beng. 59, ii (1890) 139; RipLey, Fl. Mal. Pen. 1 

(1922) 144; Burk. Dict. (1935) 2268; No, Tree FI. 

Mal. 1 (1972) 359. — X. kunstleri KiNG, J. As. Soc. 

Beng. 59, ii (1890) 139; Ann. R. Bot. Gard. Calc. 5 

(1896) 137, pl. 162; RmpLey, J. Str. Br. R. As. Soc. 

n. 33 (1900) 45; Burk. & HEND. Gard. Bull. S. S. 3 

(1925) 346; Watson, Mal. For. Rec. 5 (1928) 249; 

Burk. Dict. (1935) 2268; Ne, Tree Fl. Mal. 1 (1972) 

359. — X. curtisii Kinc, J. As. Soc. Beng. 59, ii 

(1890) 138; RmpLey, Fl. Mal. Pen. 1 (1922) 146; 

Burk. Dict. (1935) 2269; Koripa, Gard. Bull. Sing. 

17 (1958) 199515 fs. HALE Gssy Tropesibreestee 

Forests (1978) 56; CoRNER, Gard. Bull. Sing. Suppl. 

1 (1978) 146, 211. — Banisterodes longifolia (BLUME) 
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O.K. Rev. Gen. PI. 1 (1891) 46, nom. illeg. — Banis- 

terodes vitellinum (BLUME) O. K. /.c. 46, nom. illeg. 

— X. robustum CHOoDAT, Bull. Herb. Boiss. 4 (1896) 

262; MeErRR. En. Born. (1921) 326; En. Philip. 2 

(1923) 387; MASAMUNE, En. Phan. Born. (1942) 381; 

Mewver, Bot. News Bull. Sandakan 7 (1967) 88. — X. 

robustum var. elmeri CHopaT in Merr. Pl. Elm. 

Born. (1929) 136; MAsSAMUNE, En. Phan. Born. 

(1942) 381. — X. griffithii var. curtisii (KING) NG, 

Tree Fl. Mal. 1 (1972) 359, f. 2. 

Shrub or tree, up to 30 m, 36 cm dbh. Axillary 

buds varying from narrowly triangular with strongly 

thickened base and then often 1.5—3 mm long, to 

rhomboid-ovate or ovate-oblong and then often 

6—11 mm long. Petiole 8—14(—16) mm, very often 

with a pair of glands in apical half. Leaf-blade 

8—20(—30) by 3.5—11 cm, sometimes a few leaves of 

a twig smaller; above greyish green to yellowish 

brown, midrib protruding to nearly flat in basal half; 

beneath: secondary nerves (6 or) 7—9(—11) pairs, in 

apical half forming an indistinct intramarginal 

nerve; glands mostly more than 10, near midrib or 

scattered, 0.2—0.4 mm diam., basal glands mostly 

present. /nflorescences branched, 8—30 cm long, 

branches often in pairs in lower part; axes basally 

mostly strongly flattened, grooved, glabrous to 

densely shortly patently or less often appressedly 

hairy; in basal part flowers with up to 3 together, 

solitary in apical part; lower bracts nearly opposite. 

Pedicel 1.5—5.5 mm, very rarely longer, grooved, 

densely shortly patently (sometimes appressedly) 

hairy. Sepals basally often more or less thickened 

and wrinkled; outer sepals (1.7—)2—3.3(—3.9) by 

1.9—4 mm; inner sepals (2.6—)3—5.3(—5.7) by 

(2.5—)3—4(—5) mm. Petals dark yellow to white, 

when dry orange to dark reddish and often with 

white incrustations, the longest one (7—)8—12, ex- 

ceptionally up to 15.5 mm; carina densely appressed- 

ly hairy outside; other petals glabrous outside or with 

a few hairs at apex. Stamens: 8, very rarely 9; fila- 

ments free or connate over up to 0.7 mm, widened 

above base and with a knob-like, rather densely hairy 

appendage at inner side, further glabrous; anthers 

0.4—0.6(—0.7) mm long. Ovary subsessile or up to 1 

mm stipitate, half-patently hairy; style hairy in basal 

half, little hairy upwards; ovules 4. Fruit globular, 

up to 1.8 cm diam., often wrinkled when dry, rather 

dull or rarely shiny, usually light brown, sometimes 

dark reddish brown, hairy; pericarp rather thin. 

Distr. Malesia: Sumatra (incl. Siberut & Simalur 

Is.), Malay Peninsula (incl. Penang), Java, Borneo, 

Philippines (Babuyan, Luzon, Mindanao). One of 

the most common species. 

Note. Three collections from Sumatra, Riouw 

District (bb 24833, 27509, 30108) and an (otherwise 

different) collection from Borneo (S 23996) have an 

unusual type of axillary buds. The buds are globular 
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to ovoid, 1.5—2.5 mm long, rather strongly thick- 

ened in the middle and apical part. Such buds also 

occur in the sterile collection SF 20520 from the 

Anambas Is., in which, however, most axillary buds 

are very large and flat, c. 10O—12 by S—6 mm, resemb- 

ling those of 40. X. heterophyllum. 

31. Xanthophyllum incertum (BLUME) MEUDEN, 

Leiden Bot. Ser. 7 (1982) 99, f. 3A-e. — Guatteria in- 

certa BLUME, Fl. Java (1830) 100, t. 49B. — ? xX. 

acuminatissimum Mia. Ann. Mus. Bot. Lugd.-Bat. | 

(1864) 276. — Monoon incertum (BLUME) Mia. ibid. 

2 (1865) 19. 

Small tree, to 10 m. Axillary buds narrowly trian- 

gular to lanceolate, (2—)4.5—10(—11) mm long, more 

or less wrinkled; buds of second order rarely present. 

Petiole (6—)8—10(—12) mm. Leaf-blade 6—16(—22) 

by 2.3—5.5(—8) cm, apex cuspidate; above dark 

green, shiny; beneath green, secondary nerves 5 or 6 

(or 7) pairs, in apical part forming an intramarginal 

nerve; glands few, 0.2 mm diam., basal glands some- 

times present. I/nflorescences branched or un- 

branched, up to 7 cm long; axes densely shortly 

hairy; in basal part flowers with 3 together; lower 

bracts (sub)opposite. Pedicel 1.5—2 mm, densely 

shortly more or less appressedly hairy. Sepals some- 

times with tiny glandular spots; outer sepals 2.8—3.5 

by 3.1—4.1 mm; inner sepals 4.3—5.6 by 3.1—4.2 

mm. Petals pinkish, reddish white or pale yellowish 

and purplish, when dry orange, the longest one 

10.5—11.5 mm; carina shortly and rather sparsely ap- 

pressedly hairy outside; other petals more or less gla- 

brous or sometimes sparsely shortly hairy outside in 

apical part. Stamens: filaments free or connate over 

0.5(—1) mm, widened above base and with a knob- 

like, shortly (half-)appressedly hairy appendage at 

inner side, further glabrous; filament of lateral 

alternipetalous stamens hairy to base in two rows; 

anthers 0.6—0.9 mm long. Ovary patently hairy; style 

nearly glabrous to rather densely appressedly hairy; 

ovules 4. Fruit globular, c. 1.5 cm diam., + shiny, 

brown, densely patently hairy; pedicel up to 3.5(—6) 

mm. 

Distr. Malesia: Central Sumatra (Toba Lands, 

Pajakumbuh, Mt Sago), West and Central Java. 

Ecol. Montane rain-forest, (200—)500—1300 m. 

32. Xanthophyllum adenotus Mia. FI. Ind. Bat., 

Suppl. (1861) 393; Ann. Mus. Bot. Lugd.-Bat. 1 

(1864) 275; MeUDEN, Leiden Bot. Ser. 7 (1982) 100. 

— X. cordatum Kortu. ex Mig. Ann. Mus. Bot. 

Lugd.-Bat. 1 (1864) 274; Merr. En. Born. (1921) 

325; RmDLey, Kew Bull. (1925) 77; CHopaT in Merr. 

Pl. Elm. Born. (1929) 133, incl. f. aequale CHODAT; 

KeiTH, N. Born. For. Rec. 2 (1938) 225; MASAMUNE, 
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En. Phan. Born. (1942) 379; MEER, Bot. News Bull. 

Sandakan 7 (1967) 87. — X. arsatii C.E.C.FISCHER, 

Kew Bull. (1932) 176; MAsAMUNE, En. Phan. Born. 

(1942) 379. 

Shrub or small tree, up to 10 m, 25 cm dbh. Twigs 

glabrous or rarely minutely patently hairy. Axillary 

buds oblong or sometimes  ovate-lanceolate, 

(1.3—)3—6(—10.5) mm long, the longer ones strongly 

thickened at base and usually suddenly widened and 

flattened upwards, usually glabrous, the smaller ones 

less distinctly flattened and usually rather densely 

shortly hairy; buds of second order often present. 

Petiole (8—)15—18(—23) mm, glabrous to rather 

densely minutely hairy, usually with 2 small, promi- 

nent glands. Leaf-blade  (linear-)lanceolate, 

(9—)22—47 by (1.3—)5—10(—20) cm; base usually 

cordate with the margins curved upwards and con- 

nate above the apex of the petiole, or flat and round- 

ed to broadly cuneate, apex acutish; above usually 

slightly bullate between secondary nerves and intra- 

marginal nerve, greyish green to brown; beneath 

usually brownish, glabrous to minutely patently 

hairy all over, secondary nerves (9—)13—20 pairs, 

mostly forming a distinct, nearly complete intramar- 

ginal nerve; glands 2—6(—20), usually near the mid- 

rib (if few, only present in basal part), 0.3—0.4 mm 

diam. /nflorescences sometimes also axillary on the 

older nodes; axes slightly angular, slightly grooved, 

main axis basally usually sparsely minutely appres- 

sedly hairy, side axes and main axis in upper part 

more densely hairy; flowers solitary or very rarely 

with 2 together; lower bracts opposite. Pedicel 

(1—)1.5—2(—3.5) mm, more or less distinctly 

grooved, densely minutely appressedly to patently 

hairy. Sepals often with minute, rather distinct 

glands; outer sepals (2.1—)2.8—3.8(—4.1) by 

(2.4-)3—4.9 mm; inner sepals 3-—5.5_ by 

(2.8—)3.4—4.6 mm. Petals pinkish to pale violet, the 

upper petals with a yellow spot, when dry dark red, 

the longest one (8.5—)9.5—12.5(—14.5) mm; carina 

rather densely appressedly hairy outside, inside 

sparsely minutely hairy in apical part only, further 

glabrous; other petals very sparsely minutely hairy 

above base outside, sparsely patently hairy outside 

near apex, inside glabrous to hairy up to + halfway. 

Stamens: filaments free or connate over 1(—2) mm, 

widened above base and especially those of abaxial 

stamens with a more or less distinct (half-)patently 

hairy knob-like thickening at inner side, further gla- 

brous; anthers (0.6—)0.7—0.9(—1) mm long, ciliate 

along slits. Ovary (half-)patently hairy; style (rather) 

sparsely half-patently hairy in basal half, very 

sparsely hairy in apical half, glabrous near apex; 

ovules 4. Fruit globular, 1.5—1.8 cm diam., rather 

dull, light to reddish brown, distinctly hairy; peri- 

carp thin, brittle. 

Distr. Malesia: Sumatra, Borneo. 

KEY TOD HWE WARTEDDE'S 

1. Leaf-blade (4.5—)5—10(—20) cm wide. Secondary 

nerves 13—20 pairs, forming a nearly complete 

intramarginal nerve.......... a. var. adenotus 

1. Leaf-blade 2—5.2 cm wide. Secondary nerves 

9-14 pairs, forming a weak, irregular intramar- 

PinaliNenve: see aes b. var. lineare 

a. var. adenotus 

Axillary buds (1.8—)3—6(—10.5) mm long. Petiole 

(10—)15—21 mm, glabrous or hairy. Leaf-blade 

(15—)22—47 by (4.5—)5—15 cm, base cordate to cu- 

neate. Secondary nerves 13—20 pairs, forming a dis- 

tinct, nearly complete intramarginal nerve. Flowers: 

upper petals glabrous or hairy inside to about half- 

way. 

Distr. Malesia: Sumatra, Borneo. 

b. var. lineare MEUDEN, Leiden Bot. Ser. 7 (1982) 

101. 

Axillary buds at upper side partly enclosed by a 

distinct ridge formed by the twig, 1.3—2.2 mm long. 

Petiole (8—)10—12(—18) mm, glabrous. Leaf-blade 

linear-lanceolate with more or less parallel sides over 

most of its length, (9—)13—30 by (1.3—)2—5.2 cm, 

base rounded to obtuse. Secondary nerves 9—14 

pairs, forming a weak, irregular intramarginal nerve. 

Flowers rather small in all parts; upper petals shortly 

patently hairy inside to about halfway. Fruit 

unknown. 

Distr. Malesia: Borneo (Sabah). 

33. Xanthophyllum palawanense Eimer, Leafl. 

Philip. Bot. 5 (1913) 1673; MeEDEN, Leiden Bot. 

Ser. 7 (1982) 101. — X. cordatum (non Miq.) MERR. 

En. Philip. 2 (1923) 386. 

Small tree, up to 8 m, 5 cm dbh. Twigs sparsely 

minutely hairy, glabrescent, older nodes often 

strongly thickened and with numerous adventitious 

buds. Axillary buds oblong, 6—9 mm long, basally 

narrowed and strongly thickened, sparsely shortly 

hairy, glabrescent. Petiole 15—18 mm, more or less 

densely shortly hairy, with 2(—4) more or less 

distinctly protruding small glands. Leaf-blade ovate- 

oblong to ovate-lanceolate, rarely elliptic, c. 20—40 

by (6—)8—12(—15) cm, base cordate, the margins at 

base flat or only little upturned, apex gradually nar- 

rowed to shortly acuminate; above often slightly bul- 

late between secondary nerves and intramarginal 

nerve, dark green to greenish brown; beneath sparse- 

ly minutely hairy on the nerves in basal part, second- 

ary nerves 9—12 pairs, often irregular, forming a 

nearly complete, somewhat irregular, intramarginal 

nerve; glands few, situated in middle and basal part, 

0.2(—0.4) mm diam. /nflorescences sometimes also 

on older shoots from adventitious buds, up to 22 cm 
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long; axes angular, slightly grooved, densely shortly 

patently hairy; lower bracts opposite. Pedicel 2—3.5 

mm, grooved, densely shortly half-patently hairy. 

Sepals: outer sepals 3.5—4.3 by 4.3—5 mm; inner 

sepals 5—5.9 by 4.3—4.5 mm. Petals dark red when 

dry, the longest one 15—18.5 mm; carina rather 

densely shortly appressedly hairy outside, glabrous 

inside except at base; other petals minutely sparsely 

appressedly hairy in basal part out- and inside, fur- 

ther glabrous. Stamens: filaments widened and 

slightly thickened above base and only there rather 

densely half-patently hairy; anthers 1.1—1.2 mm 

long, ciliate along slits. Ovary stipitate for 1—1.5 

mm, half-patently hairy; style densely hairy in basal 

part, upwards sparsely hairy to near apex; ovules 4. 

Fruit globular, c. 1.7 cm diam., dull brown, rather 

distinctly half-patently hairy; pericarp rather thin, 

brittle; pedicel up to S—6 mm. 

Distr. Malesia: Southern Philippines (Palawan, 

Sulu Is.: Tawitawi, Jolo). 

34. Xanthophyllum ceraceifolium MEIDEN, Bot. J. 

Linn. Soc. 67 (1973) 117; Leiden Bot. Ser. 7 (1982) 

102. 

Small tree, up to 15 m, 16 cm dbh. Axillary buds 

elliptic to oblong, 5—7 mm long. Petiole (18—)25—30 

mm. Leaf-blade 22—42 by 7—15.5 cm; above rather 

dull, greenish, beneath dull, concolorous, secondary 

nerves c. 8—10 pairs, little prominent, in apical part 

forming an indistinct intramarginal nerve, venation 

obscure; glands 2—8, 2 situated at the very base and 

0.6—1 mm diam., the other ones (if present) scat- 

tered, sometimes close to midrib, 0.5 mm diam. /n- 

florescences much shorter than the leaf; axes strong- 

ly flattened basally, grooved, brown, minutely hairy; 

lower bracts (sub)opposite. Pedicel 2.5—3.5 mm, 

grooved, densely shortly patently hairy. Sepals: 

outer sepals 2.8—3.5 by 3.6—4.4 mm; inner sepals 

4.5—4.9 by 3.6—4.7 mm. Petals yellowish, when dry 

dark red with large incrustations, glabrous inside, 

the longest one 9—10.5 mm; carina appressedly hairy 

outside. Stamens: filaments widened above base and 

with a distinct, rather shortly (half-)appressedly 

hairy knob-like thickening at inner side, further gla- 

brous; anthers 0.6 mm long. Ovary nearly sessile, ap- 

pressedly hairy; ovules 4. Fruit unknown. 

Distr. Malesia: Borneo (Sarawak: Semengoh; 

Sabah). 

35. Xanthophyllum petiolatum MeEIsDEN, Leiden 

Bot. Ser. 7 (1982) 103. 

Tree, 14 m. Twigs minutely patently hairy. Axil- 

lary buds erect, oblong, c. 11—12 by 4 mm, base 

broad, rounded, apex rounded. Petiole 26—31 mm. 

Leaf-blade 6—13.5 by 4—7 cm, base rounded, apex 

rounded to slightly obtuse; above: midrib sunken in 

apical half, slightly prominent in basal half, second- 
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ary nerves slightly sunken; beneath glaucous-papil- 

lose, secondary nerves 6—8 pairs, forming an indis- 

tinct intramarginal nerve in apical part, venation 

hardly protruding; glands 1—3, situated in middle 

and apical part, mostly c. 0.4mm diam., basal glands 

sometimes present, rather large. /nflorescences up to 

15 cm long; axes dark, patently, extremely shortly 

hairy; lower bracts opposite. Pedicel 4 mm, grooved, 

densely very shortly half-patently hairy. Sepals: 

outer sepals 2.9 by 3.3 mm, slightly pustulate; inner 

sepals 4 by 3.3 mm. Petals dark red when dry, the 

longest one 11.5 mm; carina densely appressedly 

hairy outside; other petals glabrous to sparsely short- 

ly hairy outside. Stamens: filaments connate over 

0.5—0.8 mm between upper and lateral petals, con- 

nate over c. 1.5 mm between lateral petals and 

carina, the free parts constricted at very base and 

then widened and with a distinct densely hairy knob- 

like thickening at inner side, further glabrous; an- 

thers 0.7 mm long. Ovary c. 1.5 mm stipitate, appres- 

sedly hairy; ovules 4. Fruit unknown. 

Distr. Malesia: Borneo (Brunei: Andalau For. 

Res.). 

36. Xanthophyllum clovis (STEEN. ex MEIJDEN) 

MeEWDEN, Leiden Bot. Ser. 7 (1982) 103. — X. 

vitellinum var. clovis STEEN. ex MEIDEN, Bot. J. 

Linn. Soc. 67 (1973) 120. 

Tree, up to 14 m. Axillary buds with the form of 

a clove; scales 6.5—12 mm long, at base slightly en- 

larged and convex, distinctly enlarged at the rounded 

to + emarginate apex, and there with 2 more or less 

distinctly prominent knob-like appendages; buds of 

second order c. S—6 mm long, hardly thickened at 

apex. Petiole 9-17 mm. Leaf-blade 8.5—18 by 

3.5—6.5 cm; above greenish to brownish; beneath 

glaucous-papillose, secondary nerves c. 7 or 8 pairs, 

forming an indistinct intramarginal nerve in apical 

half; glands few to rather numerous, mostly near the 

midrib, c. 0.2—0.3 mm, basal ones up to 0.5 mm 

diam. Jnflorescences up to 20 cm long; axes dark, 

minutely patently hairy; in basal part flowers in clus- 

ters of up to 7 together; lower bracts opposite. 

Pedicel 4.5mm, + grooved, densely very shortly, + 

appressedly hairy. Sepals: outer sepals 3 by 3.2 mm; 

inner sepals 4.1 by 4.1 mm, with tiny glandular spots 

at apex. Petals dark red when dry, the longest one 8.5 

mm; carina appressedly hairy outside; other petals 

glabrous outside, the upper ones sparsely ciliate to 

halfway. Stamens: filaments widened above base 

and with a distinct densely appressedly-hairy knob- 

like appendage at inner side, further glabrous; an- 

thers 0.5 mm long. Ovary subsessile, half-patently 

hairy; style hairy in two rows to near apex; ovules 4. 

Fruit unknown. 

Distr. Malesia: Borneo (Brunei, Sabah, Labuan 

I.), 3 collections. 
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Fig. 21. Xanthophyllum bracteatum Cuopat. a. Habit, x 0.5; b. flower; c. flower, longitudinal section, gy- 

noecium removed; d. gynoecium, all x3; e. ovary, longitudinal section, x6; f. carina, x 4; g. base of leaf 

with glands, «2.5 (EDANO BS 28512). 
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37. Xanthophyllum reflexum MeupeEN, Leiden Bot. 

Ser. 7 (1982) 104. 

Small tree, up to 10 m, 12 cm dbh. Twigs minutely 

patently hairy. Axillary buds erect, appressed against 

twig, scales laterally flattened, triangular, 3—4.5 mm 

long, minutely densely patently hairy. Petiole 9-10 

mm, densely minutely hairy. Leaf-blade 11—18 by 

3.5—5.5 cm; above rather dull, dark greenish to yel- 

lowish brown, midrib + sunken, nervation rather 

obscure; beneath nearly concolorous, secondary 

nerves c. 6—9 pairs, not very distinct, in apical part 

forming an indistinct intramarginal nerve, venation 

rather obscure; glands 2 (or 3), situated near base, 

0.4—0.7 mm diam. /nflorescences shorter than the 

leaves; axes dark, very densely more or less patently 

hairy; lower bracts opposite. Pedicel 2.5—3 mm, + 

grooved, very densely shortly patently hairy. Sepals: 

outer sepals 2.2—2.5 by 3.4—3.6 mm; inner sepals 

3.8-3.9 by 3.6—4.9 mm. Petals yellowish white, 

when dry dark red, the longest one 13-14 mm; 

carina densely more or less appressedly hairy out- 

side; other petals glabrous. Stamens: filaments 

widened above base and with a knob-like shortly 

(half-)appressedly hairy appendage at inner side, fur- 

ther glabrous; anthers 0.7—0.8 mm long, hairy or 

nearly glabrous at base. Ovary subsessile, half- 

patently hairy; ovules 4. Fruit unknown. 

Distr. Malesia: Borneo (Sarawak: Semengoh). 

38. Xanthophyllum angustigemma MEDEN, Leiden 

Bot. Ser. 7 (1982) 104. 

Axillary buds erect or nearly so, mostly flattened 

against twig; scales ovate-lanceolate, 6—9 mm long, 

not thickened at base; buds of second order distinct, 

3.5—5 mm long. Petiole 10-14 mm. Leaf-blade c. 

6—12 by 2.5—5.8 cm; above greyish green to brown- 

ish green; beneath glaucous-papillose, secondary 

nerves c. 5—7 pairs, usually forming an indistinct 

intramarginal nerve in apical part; glands rather nu- 

merous, scattered, 0.1—0.2 mm diam. /nflorescences 

about as long as the leaves; axes dark, minutely pa- 

tently hairy; in basal part flowers with 3 together; 

lower bracts opposite. Pedicel 3.5—4 mm, very 

densely whitish shortly patently hairy. Sepals: outer 

sepals 3.2—3.7 by 2.9—3.3 mm; inner sepals 3.7—5.4 

by 2.3—3.2 mm. Petals dark red when dry, the 

longest one c. 13 mm; carina densely half-patently 

hairy outside; other petals faintly hairy along midrib 

outside. Stamens: filaments c. 2 mm connate, the 

free parts constricted at very base and then widened 

and slightly thickened, only there densely half- 

patently hairy; anthers 0.7 mm long. Ovary half- 

patently hairy; ovules 4. Fruit unknown. 

Distr. Malesia: Philippines (Luzon, Samar), 2 

collections. 

39. Xanthophyllum bracteatum CuHopDaAT, Bull. 

Herb. Boiss. 4 (1896) 258; Merr. En. Philip. 2 (1923) 

386; MEWDEN, Leiden Bot. Ser. 7 (1982) 105, f. 15. 

— Fig. 21. 

Axillary buds (ob)ovate-oblong to linear-lanceo- 

late, 7-20 by 1.5—6 mm, basally slightly wrinkled, 

acute, more or less flat. Petiole 5—11(—14) mm, 

sometimes with glands. Leaf-blade 9.5—25 by 3-8 

cm, rounded-attenuate to cordate; above (yellowish) 

green, midrib nearly flat to distinctly prominent; be- 

neath glaucous-papillose, secondary nerves 10—12 

pairs, forming a rather distinct intramarginal nerve; 

glands scattered, numerous, 0.1—0.2 mm diam. /n- 

florescences up to 10 cm long; axes (rather) densely 

minutely patently hairy, smooth to  pustulate, 

angular, reddish; flowers solitary or in basal part 

with up to 3 together, sometimes turned upside- 

down; lower bracts opposite. Pedicel 5—7 mm, slen- 

der, very densely patently shortly whitish hairy. 

Sepals: outer sepals c. 3 by 2.1 mm; inner sepals c. 

5—5.5 by 4—4.5 mm. Petals dark red when dry, the 

longest one c. 14—17 mm; carina rather densely more 

or less appressedly hairy outside in middle and apical 

part; other petals nearly glabrous outside. Stamens: 

filaments connate over 1—3 mm, widened and hardly 

thickened above base, basally rather densely whitish 

hairy in 2 rows; anthers c. 1—1.2 mm. Ovary more or 

less patently whitish hairy; ovules 4. Fruit (im- 

mature) globular, yellowish brown; pericarp thin. 

Distr. Malesia: Philippines (Luzon). 

40. Xanthophyllum heterophyllum MEIsDEN, Leiden 

Bot. Ser. 7 (1982) 107. — X. pseudostipulaceum (non 

Merr.) MEWER, Bot. News Bull. Sandakan 7 (1967) 

87; WEBERLING, Beitr. Biol. Pfl. 50 (1974) 279, f. 1, 

Le 

Tree, up to 33 m, 70 cm dbh. Axillary buds elliptic 

to oblong, (8—)11—20(—30) by 6—12(—14) mm; 

scales flat, wrinkled, indistinctly nerved, more or less 

shiny, sometimes in middle part with 1—4 rather in- 

distinct glands, base shortly attenuate, apex rounded 

to obtuse. Petiole 7-15 mm. Leaf-blade (3—)4.5—12 

(-19) by (1.8—)2.5—5(—7.5) cm, apex shortly 

acuminate to cuspidate; above + shiny, brownish 

green; beneath yellowish brown, secondary nerves 

7—-10(—12) pairs, not forming an intramarginal 

nerve; glands few to many, mostly situated in middle 

and apical part, 0.2—0.4 mm diam. /nflorescences 

branched; axes densely patently shortly hairy; lower 

bracts opposite. Flowers unknown. Fruit globular, 

up to 1.7 cm diam., shiny, brown, slightly hairy; 

pericarp rather soft; pedicel 1.5—2.5 mm, densely 

shortly patently hairy. Seed 1; 3 ovules abortive. 

Distr. Malesia: Borneo (Sarawak, Brunei, Sabah). 

Note. Although quite a number of collections are 

known, these are either vegetative or in fruit. 
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41. Xanthophyllum korthalsianum Mig. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1864) 277; MEWDEN, Leiden Bot. 

Ser. 7 (1982) 107. 

Tree, up to 21 m, 23 cm dbh. Axillary buds insert- 

ed (1.5—)3—15 mm above the axils on 1—2 mm long 

stalks; scales elliptic to linear-lanceolate, 6—18 by 

1.5—8 mm long, faintly nerved. Petiole 7-10 mm, 

glands present or not. Leaf-blade 8—14 by 2.5—5 cm; 

above often slightly bullate between the secondary 

nerves, mostly dark green, secondary nerves finely 

prominent to obscure, venation obscure to finely 

prominent; beneath glaucous-papillose, secondary 

nerves 6—8 pairs, forming a + distinct intramarginal 

nerve; glands either not numerous, mostly situated 

near midrib, and c. 0.3 mm diam., or numerous, 

scattered, and 0.1—0.2 mm diam. Inflorescences 

shorter to much longer than the leaves, the lower 

branches distinctly supra-axillary, (sub)opposite; 

axes densely minutely hairy, more or less grooved, 

angular. Pedicel 1.5—2 mm, grooved, densely 

patently minutely hairy. Sepals glabrous inside ex- 

cept for a few hairs at the very base; outer sepals c. 

2 by 2 mm; inner sepals c. 3.5 by 3 mm. Petals incom- 

pletely known, carina and lateral petals unknown; 

upper petal probably c. 8.5 mm long, sparsely hairy 

at apex. Stamens: unknown. Ovary patently whitish 

hairy (short and long fine hairs mixed); style and stig- 

ma unknown; ovules 4. Fruit unknown. 

Distr. Malesia: Central Sumatra, Borneo (Sara- 

wak, SE. Kalimantan), 4 collections. 

42. Xanthophyllum discolor CHopaT, Bull. Herb. 

Boiss. 4 (1896) 257; RipLey, Fl. Mal. Pen. 1 (1922) 

147; Watson, Mal. For. Rec. 5 (1928) 249; Burk. 

Dict. (1935) 2268; Wyatt-SmitH, Mal. For. Rec. 237 
(1963) f. 8; NG, Tree Fl. Mal. 1 (1972) 356, f. 1; MEU- 

DEN, Bot. J. Linn. Soc. 67 (1973) 118, incl. ssp. ma- 

cranthum ME\WDEN; Leiden Bot. Ser. 7 (1982) 108, f. 

3A-q. — X. macranthum CHODAT ex ELMER, Leafl. 

Philip. Bot. 5 (1913) 1674, nomen. — X. 

hypoleucum MERR. Pl. Elm. Born. (1929) 135 (excl. 

BS 44034); Kerry, N. Born. For. Rec. 2 (1938) 225; 

MASAMUNE, En. Phan. Born. (1942) 380; MEER, 

Bot. News Bull. Sandakan 7 (1967) 88. — X. flavo- 

virens ELMER, Leafl. Philip. Bot. 10 (1939) 3776, 

nom. inval. (anglice). 

Very low shrub or small tree, 1-10 m, up to 10 cm 

dbh. Axillary buds narrowly triangular, c. 2.5—6mm 

long, basally and centrally thickened, acute, shiny. 

Petiole 3—6(—7) mm, often rather shiny. Leaf-blade 

3.8—25 by 1.6—10 cm, base obtuse to cordate or cu- 

neate, apex acutish; above rarely faintly bullate be- 

tween the secondary nerves, light to dark greyish 

green, midrib mostly slightly sunken, sometimes a 

little prominent, venation rather indistinct; beneath 

glaucous-papillose to nearly smooth, secondary 

nerves (5 or) 6—13 pairs, forming a mostly rather in- 
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distinct intramarginal nerve; glands numerous, scat- 

tered, c. 0.1 mm diam., the basal ones often some- 

what larger. Inflorescences unbranched or rarely 

with one branch, much shorter than to three times as 

long as the leaves; axes mostly very slender, mostly 

less than 1 mm thick, (rather) sparsely minutely 

hairy; in basal part flowers usually with 3 together; 

bracts small, either with 2 large glands (in Bornean 

material) and then rather long-persistent, or eglan- 

dular (in Malayan and Philippine collections) and 

then soon caducous; lower bracts (sub)opposite. 

Pedicel 2—25 mm, slightly grooved, appressedly to 

patently, sparsely to rather densely hairy, rarely gla- 

brous. Sepals rarely glabrous outside; outer sepals 

(1.5—)2—4 by (1.3—)2—3.5 mm, without or with (in 

most Bornean material) very distinct glands; inner 

sepals 3—6 by 4—6 mm. Petals white or pinkish, when 

dry brownish to dark reddish, nearly glabrous, api- 

cally with few hairs, basally inside slightly hairy, the 

longest one 11—23 mm. Stamens: filaments free or 

connate over up to 2 mm; anthers 2—2.5 mm long, 

minutely hairy all over. Ovary sessile to distinctly 

stipitate, appressedly whitish hairy; ovules 8—15. 

Fruit globular, up to 1.8—3 cm diam., dull, light 

brownish; pericarp thin, rather brittle. 

Distr. Malesia: Malay Peninsula, Borneo, Phil- 

ippines. 

KEY TO THE SUBSPECIES 

1. Inflorescence less than half as long as the leaves. 

Inner sepals 3—3.8 mm long. Longest petals 

flava. ks ete eee a. ssp. discolor 

1. Inflorescence 0.5—3 times as long as the leaves. In- 

ner sepals 5-6 mm long. Longest petals 15—23 

MM erejate. do acer oe b. ssp. macranthum 

a. ssp. discolor — X. discolor CHoDaT. — X. hypo- 

leucum MERR. 

Very low shrub or small tree, up to 10 m. Second- 

ary nerves (5 or) 6 or 7(—9) pairs. Inflorescences 

mostly much less than (rarely up to) half as long as 

the leaves, often few-flowered. Pedicel 2—8.5 mm. 

Sepals: outer sepals (1.5—)2—2.5 by (1.3—)2—2.5 

mm; inner sepals 3—3.8 by 4—4.5 mm. Longest petals 

11—15 mm. Fruit up to 1.8 cm diam. 

Distr. Malesia: Malay Peninsula (Johore; Singa- 

pore), Borneo. 

b. ssp. macranthum MEVDEN, Bot. J. Linn. Soc. 67 

(1973) 118; Leiden Bot. Ser. 7 (1982) 109, f. 3A-q. 

Low shrub or small tree up to 8 m. Secondary 

nerves 6—13 pairs. Inflorescences half as long to 

three times as long as the leaves, many-flowered. 

Pedicel 10-25 mm. Sepals: outer sepals 2.8—4 by 

2.2—3.5 mm; inner sepals 5—6 by 4.2—6 mm. Long- 

est petals 15—23 mm. Fruit up to 3 cm diam. 
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Distr. Malesia: throughout the Philippines. 

43. Xanthophyllum penibukanense HEINE, Mitt. 

Bot. Staatssamml. Munchen 6 (1955) 215; Pfl. Cle- 

mens Kinab. (1953) 50; MEER, Bot. News Bull. San- 

dakan 7 (1967) 88; MeEpDEN, Leiden Bot. Ser. 7 

(1982) 110, f. 9b. 

Small shrub or tree, up to 12 m, 30 cm dbh. Axil- 

lary buds ovate-oblong, 3.2—7 mm long, acute, flat, 

but basally strongly thickened, there often with exu- 

berant cork-forming which may hide the scale com- 

pletely, greyish to cream-coloured, more or less 

shiny. Petiole 8—15 mm, often seemingly much 

longer because of the long-attenuate leaf base. Leaf- 

blade (5—)7—28 by 2.3—10 cm, base long-attenuate, 

above dark green, shiny, midrib slightly sunken to 

slightly prominent basally, further + prominent, 

secondary nerves and venation very distinct, some- 

times even more distinct than beneath; glaucous- 

papillose beneath, secondary nerves c. 4—6 pairs, 

first nerves reaching to halfway or further, intra- 

marginal nerve in apical part rather distinct; glands 

very numerous, scattered, 0.1—0.2 mm diam. Jnflo- 

rescences unbranched, shorter than the leaves; axes 

minutely rather sparsely appressedly hairy to nearly 

glabrous; in basal part flowers with up to 3 together. 

Pedicel 2.5—6 mm, more or less smooth, minutely 

sparsely to densely, appressedly hairy. Sepals sparse- 

ly hairy along the midrib to (nearly) glabrous out- 

side, often some with rather distinct glandular spots; 

outer sepals 2.7—2.9 by 2.1—2.4 mm; inner sepals 

3.1—3.3 by 3—3.2 mm. Petals creamish white to light 

purplish, the upper ones with a yellow spot, when dry 

orange, glabrous outside, apically and _ basally 

sparsely ciliate, the longest one 11—13 mm. Stamens: 

filaments connate over up to 2.5 mm; anthers c. 

1.2—1.8 mm long, often minutely hairy all over. 

Ovary 1—2 mm stipitate, glabrous to densely appres- 

sedly whitish hairy; style thinly appressedly hairy in 

basal part, further glabrous; ovules 8—12. Fruit 

sometimes distinctly stipitate, globular, c. 1.5 cm 

diam., + shiny, brownish, glabrous or nearly so; 

pericarp thin; pedicel up to 10 mm. 

Distr. Malesia: Borneo (Sarawak, E. Kaliman- 

tan). 

Ecol. Mostly found 

500—1500(—1800?) m. 

Note. Very variable in the indumentum of the 

ovary. 

in mountain forests, 

44. Xanthophyllum pseudoadenotus MEIDEN, 

Leiden Bot. Ser. 7 (1982) 110. — X. stapfii CHODAT, 

Bull. Herb. Boiss. 4 (1896) 260, p.p., pro specim. 

HAVILAND 1620. 

Small tree, up to 9 m, 12 cm dbh. Axillary buds 

oblong, 3—6 mm long, basally strongly thickened, 

obtuse, probably glabrous; secondary and adven- 
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titious buds often present, numerous. Petiole 

(8—)10.5—14 mm, smooth. Leaf-blade 13—32 by 

5—10.5 cm, base attenuate to cordate, apex acutish; 

above dark green, often slightly bullate between the 

secondary nerves, midrib prominent, often with a 

groove from halfway down; beneath glaucous- 

papillose, secondary nerves 11—14 pairs, forming a 

rather distinct complete intramarginal nerve; glands 

numerous, smaller than 0.1 mm diam. /nflorescences 

1.5—6 cm long, also arising from adventitious buds 

on older nodes, unbranched; axes minutely appres- 

sedly hairy (hairs 0.1 mm long). Pedicel 5-6 mm, 

minutely appressedly hairy (hairs 0.1 mm long). Sep- 

als: outer sepals 2 by 2 mm; inner sepals 3.2 by 2.7 

mm. Petals subglabrous, brownish orange when dry, 

the longest c. 15 mm. Stamens: filaments c. 1.5 mm 

connate; anthers 2 mm long, ciliate along slits. Ovary 

minutely appressedly hairy (hairs 0.1—0.2 mm long); 

style glabrous in apical part; ovules 9-11. Fruit 

globular, c. 1.5 cm diam., minutely appressedly 

hairy; pericarp thin, brittle; pedicel up to 7 mm. 

Distr. Malesia: Borneo (Sarawak, Sabah). 

Note. Resembling 45. X. pulchrum ssp. stapfii, 

differing in the shorter, appressed hairs of inflores- 

cence and flowering parts, in the greater number of 

secondary nerves which form a distinct intramarginal 

nerve, in the longer pedicel, and in the smaller sepals. 

45. Xanthophyllum pulchrum Kina, J. As. Soc. 

Beng. 59, ii (1890) 141; Ann. R. Bot. Gard. Calc. 5 

(1896) 138, pl. 164; GAGNEP. in Desv. J. Bot. 21 

(1908) 252; RrpLey, Fl. Mal. Pen. 1 (1922) 146; 

Burk. & HEND. Gard. Bull. S. S. 3 (1925) 346; Noa, 

Tree Fl. Mal. 1 (1972) 361, f. 3; CoRNER, Gard. Bull. 

Sing. Suppl. 1 (1978) 27, 147, 211; MEDDEN, Leiden 

Bot. Ser. 7 (1982) 111. — X. stapfii CHoDAT, Bull. 

Herb. Boiss. 4 (1896) 260 (exc/. HAVILAND 1620); in 

E. & P. Nat. Pfl. Fam. 3, 4 (1896) 345 (‘stapferi’); 

Merr. En. Born. (1921) 326; MASAMUNE, En. Phan. 

Born. (1942) 381. — X. densiflorum Cuopat, Bull. 

Herb. Boiss. 4 (1896) 256; MerrR. En. Born. (1921) 

325; MASAMUNE, En. Phan. Born. (1942) 379. 

Small shrub to small tree, up to 8 m. Twigs gla- 

brous to minutely patently hairy. Axillary buds 

ovate, 1.8—3.5(—5?) mm long, very thick (mostly not 

especially basally), obtuse, light brown and often 

more or less reddish, often irregular because of cork- 

forming. Petiole 4—9 mm, the young ones nearly 

smooth, not transversely wrinkled, glabrous to min- 

utely densely patently hairy all round, the older ones 

soon becoming transversely cracked, more or less 

corky; glands often present, mostly rather distinct. 

Leaf-blade (5.5—)7.5—30 by 2.4—11.5 cm; base 

rounded-cordate, rarely rounded, obtuse, or cu- 

neate-rounded, apex acutish, rarely rounded; above 

rarely bullate between midrib and secondary nerves, 

greyish green, midrib slightly sunken to flat, rarely 
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indistinctly prominent; beneath glaucous-papillose, 

secondary nerves (6 or) 7—12 (or 13) pairs, forming 

mostly an indistinct intramarginal nerve in apical 

half; glands numerous, scattered, c. 0.1—0.2 mm 

diam. Inflorescences at end of young twigs but also 

axillary, not rarely on old nodes, unbranched, shor- 

ter than the leaves, many-flowered; axes stiff, 

minutely patently hairy; in basal part flowers with up 

to 3 together. Pedicel 2.5—3.5(—4.5) mm, finely 

grooved, very densely minutely patently hairy. 

Sepals often with rather distinct glands; outer sepals 

2.1—5 by 2.7—4.2 mm; inner sepals 3.2—6 by 3.2—4.9 

mm. Petals pink or whitish, when dry red or brown- 

ish orange, slightly hairy apically and basally inside, 

further glabrous, the longest one 13-18 mm. Sta- 

mens : anthers (1.3—)1.7—2.5(—3.6) mm long, faintly 

hairy at base, sparsely ciliate along slits. Ovary up to 

2 mm stipitate, patently light brownish pubescent; 

style glabrous in apical part; ovules 12—16. Fruit 

globular, up to 2 cm diam.; pericarp thin. 

Distr. Malesia: Sumatra, Malay Peninsula, 

Borneo. 

KEY TO THE SUBSPECIES 

1. Secondary nerves 6 or 7 pairs. Longest petals 

12-16 mm. Anthers 1.3—1.8 mm long 

a. ssp. pulchrum 

1. Secondary nerves 7—13 pairs. Longest petals 

15—18 mm. Anthers (1.7—)1—3.6 mm long 

b. ssp. stapfii 

a. ssp. pulchrum — X. pulchrum KING. 

Petiole 4—6.5 mm. Secondary nerves (6 or) 7 pairs. 

Outer sepals 2.1—4 by 2.7—3.9 mm, inner sepals 

3.2—4.7 by 3.4—4.3 mm. Longest petals 12—16 mm. 

Anthers 1.3—1.8 mm long. 

Distr. Malesia: Sumatra, Malay Peninsula (incl. 

Penang I.). 

b. ssp. stapfii (CHODAT) MEUDEN, Leiden Bot. Ser. 

7 (1982) 112. — X. stapfii CHopat. — X. densiflo- 

rum CHODAT. 

Petiole (4—)5—9 mm. Secondary nerves 7—12 (or 

13) pairs. Outer sepals 3.4—5 by 3.1—4.2 mm, inner 

sepals 3.6—6 by 3.2—4.9 mm. Longest petals 15—18 

mm. Anthers (1.7—)2.1—2.5(—3.6) mm long. 

Distr. Malesia: Borneo (Sarawak, Kalimantan). 

46. Xanthophyllum beccarianum Cuopart, Bull. 

Herb. Boiss. 4 (1896) 257; Monogr. I (1891) t. 9, f. 

3; Merr. En. Born. (1921) 325; MASAMUNE, En. 

Phan. Born. (1942) 379; MeEtsER, Bot. News Bull. 

Sandakan 7 (1967).87; MEUDEN, Leiden Bot. Ser. 7 

(1982) 112. 

Tree, up to 12 m, 17 cm dbh. Twigs very densely 

patently hairy (hairs up to 1 mm). Axillary buds tri- 

angular, 0.5—4.5 mm long, basally strongly thick- 

ened, acutish. Petiole 5-6 mm, very densely hairy. 

Leaf-blade 9.5—19 by 4—8 cm, base cordate, apex 

acutish; above dark green; beneath glaucous-papil- 

lose, rather sparsely hairy, midrib rather densely 

hairy, secondary nerves c. 6—8 pairs, forming an in- 

distinct intramarginal nerve in apical part; glands nu- 

merous, scattered, c. 0.1 mm diam. Jnflorescences 

unbranched, shorter than the leaves; axes densely 

minutely hairy (hairs up to 0.4 mm); in basal part 

flowers with up to 3 together, sometimes turned 

upside-down. Pedicel 7.5—9.5 mm, densely patently 

minutely hairy (hairs up to 0.25(—0.4) mm). Sepals 

nearly glabrous (very shortly hairy); outer sepals 

2.5—2.7 by 3—3.6 mm, with rather distinct glandular 

spots; inner sepals 3.2—4 by 2.8—3.4 mm. Petals 

orange-red when dry, glabrous except for the ciliate 

base, the longest one c. 16—16.5 mm long, minutely 

hairy at base along margin, further glabrous. 

Stamens: anthers 2.2 mm long. Ovary patently 

hairy; style glabrous in apical half; ovules 13. Fruit 

(immature) apically pointed; pedicel c. 10-12 mm. 

Distr. Malesia: Borneo (Sarawak). 

47. Xanthophyllum pedicellatum MEUDEN, Leiden 

Bot. Ser. 7 (1982) 113. 

Shrub to tree, 3.5—23 m, 60 cm dbh. Twigs densely 

patently brownish hairy, glabrescent. Axillary buds 

narrowly triangular, 1.5—3.5 mm long, hairy. Pet- 

iole 1.5—2.5(—3) cm, very densely patently hairy. 

Leaf-blade (5—)9—11 by (1—)1.5—3(—4) cm, base cu- 

neate to rounded or slightly cordate, apex usually 

acutish; above dark green, shiny, beneath glaucous- 

papillose, hairy mainly on midrib, secondary nerves 

c. 7 or 8 pairs, forming an indistinct intramarginal 

nerve or not; glands very numerous, scattered, c. 0.1 

mm diam. /nflorescences unbranched, as long as the 

leaves; axes densely minutely patently hairy, some 

hairs up to 0.5 mm. Pedice/ (9—)10—15 mm, minute- 

ly patently hairy. Sepals very sparsely minutely hairy 

outside, glabrous inside except at very base; outer 

sepals c. 2—2.5 by 2 mm; inner sepals c. 3—3.5 by 

2—2.4mm. Petals pinkish, when dry orange-red, gla- 

brous except for ciliate base, the longest one 12.5 

mm. Stamens: anthers 1.5—1.6 mm long, sparsely 

minutely hairy at base. Ovary nearly sessile, 

half-patently brownish pubescent; style glabrous in 

apical part; ovules 9-11. Fruit globular, c. 2.2 cm 

diam., light brownish, hairy; pericarp thin. 

Distr. Malesia: Borneo (E. Sabah). 

48. Xanthophyllum purpureum RIDLEY, Kew Bull. 

(1938) 114; MepEN, Leiden Bot. Ser. 7 (1982) 114. 

— X. molle RipLey, Kew Bull. (1938) 114. 

Shrub or small tree, up to 5 m, 10 cm dbh. Twigs 

very densely patently hairy. Axillary buds narrowly 

triangular, (1.5—)3—5 mm long, basally thickened. 
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Petiole c. 5 mm, densely hairy. Leaf-blade 

(6—)10—20 by (1.5—)2.5—9 cm, base cordate to 

rounded-attenuate, rarely cuneate, apex acutish; 

above green, midrib slightly sunken to fiat; beneath 

glaucous-papillose, more or less densely hairy all 

over or only on nerves, secondary nerves (5 or) 6 or 

7 pairs, not or only in apical part forming an intra- 

marginal nerve; glands numerous, scattered, c. 0.1 

mm diam. /nflorescences unbranched, shorter than 

the leaves, often curved downwards; axes sparsely 

minutely hairy (hairs up to 0.2 mm long); in basal 

part flowers with 3 together. Pedicel 2.5—5 mm, 

minutely densely hairy (hairs up to 0.2—0.3 mm). 

Sepals rather densely minutely hairy outside (hairs 

0.1 mm), subglabrous inside, often with tiny, rather 

indistinct glandular spots; outer sepals 1.8—3 by 

2.1—2.6 mm; inner sepals 2.7—4.3 by 2.7—3.5 mm. 

Petals (light) purple to rosa-violet, when dry orange- 

red, ciliate at base and apex, further glabrous, the 

longest one 11—12(—14?) mm. Stamens: filaments 

free or 0.4 mm connate; anthers 0.9—1.4 mm long, 

glabrous to shortly hairy at base. Ovary subsessile or 

c. 1.5 mm stipulate, patently hairy; style glabrous in 

apical half; ovules 8—14. Fruit globular, 1.2—1.5 cm 

diam., usually with remnant of style, hairy; pericarp 

thin; pedicel curved. 

Distr. Malesia: Borneo (Sarawak, Sabah, NE. 

Kalimantan). 

49. Xanthophyllum reticulatum CHopatT in Merr. Pl. 

Elm. Born. (1929) 136; MEUDEN, Leiden Bot. Ser. 7 

(1982) 114. 

Small tree, 2.5—15 m. Twigs very densely patently 

hairy (hairs up to I mm long). Axillary buds narrow- 

ly triangular, 4—6(—7.5) mm long, hairy. Petiole c. 5 

mm, densely pubescent. Leaf-blade 7-19 by 3—5.5 

cm, base obtuse to rounded, apex acutish; above 

dark green, midrib, secondary nerves and part of 

finer nervation sunken, midrib hairy at very base; be- 

neath green, smooth or indistinctly papillose, hairy 

on midrib and on basal part of nerves, secondary 

nerves c. 8 pairs (difficult to count), tertiary nerves 

strongly protruding, blade bullate in-between; finer 

nerves not strongly prominent; glands numerous, 

scattered, c. 0.1 mm diam. Flowers unknown. In- 

fructescences 0.8—4.5 cm long, unbranched; axes 

shortly sparsely hairy (hairs up to 0.25 mm long). 

Fruit globular, c. 1.5 cm diam., sessile, with remnant 

of style, hairy; pedicel 5S—10.5 mm, minutely patently 

hairy (hairs up to 0.2 mm long). Seed 1; abortive 

ovules 11—13. 

Distr. Malesia: Borneo (Sabah). 

50. Xanthophyllum trichocladum CHopaT in Merr. 

Pl. Elm. Born. (1929) 137; MASAMUNE, En. Phan. 

Born. (1942) 382; MEDER, Bot. News Bull. Sandakan 

7 (1967) 87; MEUDEN, Leiden Bot. Ser. 7 (1982) 115. 

(van der Meijden) 523 

Shrub or small tree, up to 12 m, 13 cm dbh. Twigs 

very densely patently hairy. Axillary buds ovate- 

oblong, (1.5—)2.5—S(—6) mm long, densely hairy. 

Petiole c. 4—7 mm, very densely hairy. Leaf-blade 

11—31 by 3—9 cm, base cordate, covering upper side 

of petiole, apex acutish; above green, dull, hairy on 

the midrib; midrib distinctly sunken, rarely flat, sec- 

ondary nerves and intramarginal nerve faintly 

sunken, rarely slightly prominent, venation little 

prominent; beneath glaucous-papillose, pubescent 

all over, secondary nerves c. 9(—12) pairs, forming a 

distinct intramarginal nerve; glands very numerous, 

scattered, c. 0.1 mm diam. Jnflorescences un- 

branched, shorter than to as long as the leaves or 

sometimes with one side-branch at very base; axes 

very densely brownish patently pubescent (most hairs 

0.5—0.8 mm long); flowers often turned upside- 

down. Pedicel 5—7 mm, very densely brownish hairy 

(hairs up to 1 mm long); pedicels of flower buds at 

first curved downwards, of open flowers turned up- 

wards and often half-twisted, rarely straight, pedi- 

cels of fruits curved downwards again. Sepals very 

densely brownish pubescent outside (hairs up to 1 

mm long); outer sepals 3.2—3.8(—4) by 2.7—3.2 mm; 

inner sepals 3.2—4.2(—5.6) by 3.2—4.2 mm. Petals 

pink, the upper ones with a yellow spot, when dry 

dark reddish, the longest one 13(—16) mm; carina 

glabrous to sparsely appressedly hairy outside along 

central veins; other petals glabrous except for a few 

hairs at base, sometimes sparsely ciliate in basal part. 

Stamens: filaments free or 0.1—0.5(—1.5) mm con- 

nate; anthers 2.2—3 mm long, faintly hairy at base, 

ciliolate along slits. Ovary patently hairy; ovules 11— 

16. Fruit globular, c. 1.5 cm diam., densely hairy; 

pericarp rather thin; sepals subpersistent in fruit. 

Distr. Malesia: Borneo (Sarawak, E. Sabah, Sa- 

marinda). 

51. Xanthophyllum erythrostachyum GAGNEP. in 

Desv. J. Bot. 21 (1908) 250; Bull. Soc. Bot. Fr. 56 

(1909) 36; MeuDEN, Leiden Bot. Ser. 7 (1982) 115, 

excl. STEENIS 10075. — X. forbesii BAKER, J. Bot. 62 

(1924) Suppl. 7, nom. superfl. 

Axillary buds 0.8—1.5 mm long, minutely hairy, 

glabrous. Petiole 3—4 mm. Leaf-blade 10—20.5 by 

4—5.5 cm, base cordate to cordate-truncate, apex 

distinctly acuminate; upper side dull, greyish green, 

midrib prominent, nervation rather obscure; beneath 

greenish, secondary nerves 8—10 pairs, rather indis- 

tinct, forming an indistinct intramarginal nerve in 

upper part, venation rather obscure; glands numer- 

ous, 0.2—0.3 mm diam. Inflorescences unbranched 

or with one side-branch, up to 8 cm long; axes angu- 

lar, orange, rather sparsely appressedly minutely 

hairy. Pedicel 4—4.5 mm, rather densely appressedly 

minutely hairy. Sepals: outer sepals 2.7—3 by 

1.8—2.2 mm, with rather distinct glands; inner sepals 
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3.5—4 by 2.7—3.2 mm. Petals whitish tinged with 

rosa, when dry reddish orange, the longest one 13 

mm; carina outside glabrous to rather sparsely 

patently minutely hairy near base, near apex very 

sparsely appressedly hairy, further glabrous; other 

petals glabrous. Stamens: filaments 0.3 mm con- 

nate; anthers 1—1.2 mm long, glabrous at base, cil- 

iate along slits. Ovary appressedly rather shortly 

brownish hairy; ovules 11. Fruit unknown. 

Distr. Malesia: S. Sumatra (Lampong Distr.), 

one collection. 

52. Xanthophyllum laeve MEIJDEN, Bot. J. Linn. 

Soc. 67 (1973) 118 (‘leavis’); Leiden Bot. Ser. 7 

(1982) 116. 

Shrub or small tree, 3—6 m. Axillary buds c. 1 mm 

long. Petiole 5-7 mm. Leaf-blade 4.5—13.5 by 

1.9—5.3 cm, apex cuspidate; above greenish to red- 

dish brown, dull, midrib sunken, hardly visible, 

nerves obscure to slightly protruding; beneath light 

greenish to reddish brown, secondary nerves c. 5 

pairs, rather indistinct to slightly protruding, form- 

ing an indistinct intramarginal nerve, venation indis- 

tinct; glands rather few, near midrib, 0.3—0.4 mm 

diam. Jnflorescences branched or unbranched, 

shorter than the leaves; axes glabrous, more or less 

smooth. Pedicel 8—15 mm, grooved, dark, glabrous. 

Sepals: outer sepals 1.8—2.1 by 2.4 mm; inner sepals 

2.8—3 by 2.8 mm. Petals white with red spots, when 

dry reddish orange, the longest one 11—13 mm; 

carina shortly sparsely appressedly hairy outside, 

shortly hairy inside; other petals sparsely hairy out- 

side near apex. Stamens: anthers c. 0.5 mm long. 

Ovary glabrous or with a few hairs; style very sparse- 

ly more or less appressedly hairy; ovules 8. Fruit un- 

known. 

Distr. Malesia: NE. Sumatra (Sibolangit), 2 col- 

lections. 

53. Xanthophyllum retinerve MEIJDEN, Leiden Bot. 

Ser. 7 (1982) 117. 

Tree, up to 12 m, 20 cm dbh. Twigs sparsely short- 

ly appressedly hairy, glabrescent; axillary region 

shortly densely appressedly hairy. Axillary buds 

mostly 3, inconspicuous, shortly densely appressedly 

hairy, the upper one 1—2 mm supra-axillary, some- 

times more distinct and up to 0.8 mm long. Petiole 

6—16 mm, appressedly shortly hairy. Leaf-blade 

7-14 by 2.5—S cm, apex shortly acuminate to 

cuspidate; above (greenish) brown, midrib sunken to 

slightly prominent; beneath reddish brown, some- 

times glaucous, sparsely shortly hairy, secondary 

nerves 5—7 pairs, sometimes forming an indistinct 

intramarginal nerve; glands 0—2, mostly close to 

midrib, 0.2(—0.4) mm diam. Jnflorescences up to 10 

cm long, with 2 opposite branches directly above 

base; axes densely appressedly shortly hairy; lower 

bracts of side axes opposite. Pedicel 2—2.5 mm, 

densely appressedly shortly hairy. Sepals sometimes 

with tiny glands; outer sepals 1.4—1.5 by 1.3—1.4 

mm; inner sepals 2.1—2.2 by 2.2—2.3 mm. Petals 

white, when dry orange-red, glabrous inside, the 

longest one c. 6.5 mm; carina appressedly hairy out- 

side; other petals sparsely hairy apically. Stamens: 

anthers 0.3—0.4 mm long. Ovary (sub)sessile, faintly 

ribbed, densely shortly appressedly hairy; ovules 4. 

Fruit globular, up to 2.2 cm diam., smooth, rather 

dull, brown, sparsely appressedly hairy; pericarp c. 4 

mm thick, rather hard; pedicel up to 4 mm. 

Distr. Malesia: Malay Peninsula (Perak; Treng- 

ganu; Fraser’s Hill). 

54. Xanthophyllum eurhynchum Mig. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1864) 277; Kina, J. As. Soc. 

Beng. 59, ii (1890) 137; GAGNEP. in Desv. J. Bot. 21 

(1908) 252; BAKER, J. Bot. 62 (1924) Suppl. 7; MEu- 

DEN, Leiden Bot. Ser. 7 (1982) 117, f. 3A-a,b. — X. 

maingayi Hook.f. ex A.W.BENNETT, FI. Br. India 1 

(1874) 210; KinG, Mat. Fl. Pen. (1890) 136; GAGNEP. 

in Desv. J. Bot. 21 (1908) 252; Burk. Gard. Bull. S. 

S. 3 (1923) 35; Wyatt-SmitH, Mal. For. Rec. 17 

(1952) 362; BALAN MENON, ibid. 19 (1956) 34; No, 

Tree Fl. Mal. 1 (1972) 360, f. 3; CoRNER, Gard. Bull. 

Sing. Suppl. 1 (1978) 146, 147, 211. — Banisterodes 

maingayi (A.W.BENNETT) O. K. Rev. Gen. Pl. 1 

(1891) 46, nom. illeg. — X. verrucosum CHODAT, 

Bull. Herb. Boiss. 4 (1896) 263; RrpLey, Fl. Mal. 

Pen. 1 (1922) 147; HEND. Gard. Bull. S. S. 4 (1928) 

222; WaTSON, Mal. For. Rec. 5 (1928) 249; WyatT- 

SmitH, ibid. 17 (1952) 364. — X. palembanicum (non 

Mia.) Kina, J. As. Soc. Beng. 59, ii (1890) 137; Gac- 

NEP. in Desv. J. Bot. 21 (1908) 251; RmpLey, Fl. Mal. 

Pen. 1 (1922) 149; Burk. & HEND. Gard. Bull. S.S. 

3 (1925) 346; Watson, Mal. For. Rec. 5 (1928) 249; 

Cras, Fl. Siam. En. 1 (1931) 105; Burk. Dict. 

(1935) 2269. 

Shrub or tree, 3—20 m, up to 20 cm dbh. Twigs gla- 

brous to minutely patently hairy, mostly soon gla- 

brescent; axillary region shortly densely patently 

hairy. Axillary buds 2—4, usually less than 0.5 mm 

long, mostly very densely patently hairy, the upper 

one sometimes slightly supra-axillary. Petiole 

3—9(—11), exceptionally up to 14 mm, glabrous to 

shortly rather densely hairy in the upper groove, 

rarely (in some Sumatran coll.) shortly hairy all 

round; glands mostly indistinct. Leaf-blade rarely 

linear-lanceolate, (2.5—)3.5—15(—18) by (1—)2—S5 

(—7) cm, apex acuminate to cuspidate; above 

sometimes slightly bullate between the secondary 

nerves, greyish green, midrib slightly sunken or 

sometimes flat to slightly prominent; beneath rather 

dull, mostly glabrous, yellowish green, secondary 

nerves 3—5 (or 6) pairs, forming a rather distinct 

intramarginal nerve; glands (0Q—)2—7(—11), 0.1—0.3 
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(—0.4) mm diam. /nflorescences solitary or with 2 to- 

gether, mostly unbranched or sometimes with a few 

short side axes at base; axes angular to terete, 

minutely hairy; flowers solitary or in basal part with 

3 together; bracts and bracteoles relatively long- 

persistent. Pedicel (1—)2—4(—7.5) mm, densely 

minutely hairy. Sepals: outer sepals 1.6—2.3 by 

1.4—2.3 mm; inner sepals 2.6—3.6 by 2—3.3 mm. 

Petals: white, when dry yellowish, the longest one 

7—8.5(—9) mm; carina mostly bent outwards in open 

flowers, thus exposing the stamens, rather densely 

appressedly hairy outside, inside minutely hairy in 

apical part, ciliate in basal half; other petals glabrous 

to sparsely hairy outside at apex. Stamens: anthers 

(0.4—)0.5 mm long. Ovary (sub)sessile, more or less 

ribbed, more or less appressedly hairy with hairs of 

different length; ovules 4. Fruit globular to broadly 

ellipsoid, sometimes irregularly 2—4-sulcate, 1.2—1.8 

cm diam., more or less smooth to strongly warty, 

light brown, velvety to densely appressedly hairy. 

Distr. S. Thailand; Malesia: Malay Peninsula 

(also Penang and Singapore), Sumatra. 

KEY LO THE SUBSPECTE'S 

1. Fruit with distinct warts arranged in longitudinal 

ROWSE ee eae Gite wes a. ssp. eurhynchum 

1. Fruit more or less smooth, transversely wrinkled 

or finely rugose or irregularly grooved 

b. ssp. maingayi 

a. ssp. eurhynchum MEIDEN, Leiden Bot. Ser. 7 

(1982) 119, f. 3A-b. — X. eurhynchum Mia. — X. 

verrucosum CHODAT. 

Fruit globular, 1.5—1.8 cm diam., strongly warty, 

densely appressedly hairy between the warts. 

Distr. S. Thailand; in Malesia: Malay Peninsula 

(incl. Penang I.), Sumatra. 

b. ssp. maingayi (Hook.f. ex A.W.BENNETT) MEU- 

DEN, Leiden Bot. Ser. 7 (1982) 119, f. 3A-a. — X. 

maingayi Hook.f. ex A.W.BENNETT, FI. Br. Ind. 1 

(1874) 210. — X. palembanicum (non Miq.) KING. 

Fruit broadly ellipsoid, often irregularly formed, 

1.2—1.5 cm diam., sometimes 2—4-sulcate, surface at 

lateral sides usually with depressions of irregular size 

or transversely wrinkled, sometimes finely rugose, 

very densely shortly velvety. 

Distr. S. Thailand; in Malesia: Malay Peninsula 

(incl. Singapore). 

55. Xanthophyllum wrayi KING, J. As. Soc. Beng. 

59, ii (1890) 138; Ann. R. Bot. Gard. Calc. 5 (1896) 

138, pl. 164; GAGNEP. in Desv. J. Bot. 21 (1908) 251; 

RrIp.ey, Fl. Mal. Pen. 1 (1922) 148; Burk. & HEND. 

Gard. Bull. S. S. 3 (1925) 346; HEND. ibid. 4 (1928) 

222; Watson, Mal. For. Rec. 5 (1928) 249; BurK. 
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Dict. (1935) 2268; Nc, Tree Fl. Mal. 1 (1972) 363, f. 

5; CorneER, Gard. Bull. Sing. Suppl. 1 (1978) 147, 

211; MEWDEN, Leiden Bot. Ser. 7 (1982) 119, f. 3A-c. 

— X, puberulum Rip.ey, J. Str. Br. R. As. Soc. n. 

73 (1916) 139; HeND. Gard. Bull. S. S. 4 (1928) 222. 

Shrub to small tree, up to 10 m. Twigs shortly 

densely patently to appressedly hairy, rarely glabrous 

except for the densely hairy area above the leaf axil. 

Axillary buds 2 or 3, densely hairy, up to c. 0.5 mm 

long. Petiole (S—)7—11(—14) mm, usually not trans- 

versely wrinkled, densely minutely hairy all round, 

rarely hairy only in the upper groove, often with 

rather distinct prominent glands. Leaf-blade 10—30 

by 3.5—13 cm, base rarely cordate; above often 

slightly bullate between the secondary nerves, mostly 

greyish green, midrib deeply sunken and mostly 

hairy in basal part; beneath yellowish green, rather 

dull, minutely hairy or rarely glabrous, secondary 

nerves 8—15 pairs, forming a distinct intramarginal 

nerve; glands (2—)4—14, often (very) close to the 

midrib, sometimes present only in upper part, 

(0.3—)0.5—0.7 mm diam. /nflorescences shorter than 

to + as long as the leaves; axes strongly ribbed, flat- 

tened at base, densely minutely hairy; in basal part 

flowers with 3 together; bracts and bracteoles rela- 

tively long-persistent. Pedicels 2.5—7 mm, densely 

minutely patently hairy. Sepals: outer sepals 2.1—3 

by 1.5—2.1 mm, sometimes with small glands; inner 

sepals 2.8—4 by 2—2.5 mm. Petals white to lilac, the 

upper ones with a yellow spot, when dry yellowish, 

the longest one 5.8—7.5(—8) mm; carina densely min- 

utely hairy in apical part outside and inside; other 

petals sparsely hairy outside in apical part, lateral 

petals minutely hairy inside above insertion of fila- 

ments, upper petals rather densely patently hairy in- 

side up to apex. Stamens: filaments connate over 

0.5—2 mm or sometimes triadelphous, sparsely min- 

utely hairy in basal part to densely more or less pa- 

tently hairy in middle part; anthers 0.4—0.5 mm 

long. Ovary patently to appressedly hairy; style pa- 

tently hairy in basal part, in apical half sparsely hairy 

to glabrous; ovules 4. Fruit more or less globular, up 

to c. 1.5 cm diam., verrucately ribbed to strongly tu- 

berculate-warty, apically rounded or with the style- 

scar sunken; pedicel 2-6 mm. 

Distr. Peninsular Thailand; in Malesia: Malay 

Peninsula (incl. Penang I.). 

56. Xanthophyllum venosum Kinc, J. As. Soc. 

Beng. 59, ii (1890) 139; Rrptey, Fl. Mal. Pen. 1 

(1922) 222; MEIDEN, Leiden Bot. Ser. 7 (1982) 120, 

f. 3A-d. 

Shrub to small tree, up to 10 m. Twigs rather 

densely hairy in axillary area, further glabrous to 

sparsely minutely hairy. Axillary buds 2—4, up to 0.5 

mm long, hairy. Petiole (12—)15—21(—27) mm, gla- 

brous to sparsely minutely hairy, not transversely 
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wrinkled, often with glands. Leaf-blade 12.5—40 by 

4.5—12(—13) cm, base cuneate to rounded or cor- 

date; above often slightly bullate between the sec- 

ondary nerves, greenish to yellowish brown, midrib 

deeply sunken; beneath yellowish green, mostly gla- 

brous, secondary nerves 12—20 pairs, forming a dis- 

tinct intramarginal nerve; glands mostly numerous, 

scattered, 0.1—0.2 mm diam. /nflorescences some- 

times also on older nodes, shorter than the leaves; ax- 

es strongly flattened basally, ribbed, densely minute- 

ly hairy; in basal part flowers with 3 together; bracts 

and bracteoles relatively long-persistent. Pedicel 2—4 

mm, minutely hairy. Sepals: outer sepals 2.3—3.3 by 

2.1—3.3 mm, often with glands; inner sepals 2.8—4 

by 2.5—4 mm. Petals light purple, when dry pale yel- 

low, the longest one 8.5—11.5 mm; carina sparsely 

minutely appressedly hairy outside, glabrous inside; 

other petals slightly hairy basally, further glabrous. 

Stamens: filaments connate over (0.5—)1—3 mm, 

rarely some filaments free; anthers 0.5—0.9 mm 

long. Ovary (sub)sessile, ribbed, appressedly hairy; 

ovules 4. Fruit ovoid, c. 2 by 1.5 cm, apically shortly 

but distinctly beaked, strongly verrucately ribbed; 

pedicel 3—S mm, minutely hairy. 

Distr. Malesia: Malay Peninsula. 

57. Xanthophyllum malayanum MEeEUDEN, Bot. J. 

Linn. Soc. 67 (1973) 118; NG, Tree Fl. Mal. 1 (1972) 

365; CORNER, Gard. Bull. Sing. Suppl. 1 (1978) 146; 

MEUDEN, Leiden Bot. Ser. 7 (1982) 121. 

Tree, up to 10 m, 10 cm dbh. Twigs very densely 

brownish patently hairy with a mixture of very small 

and long hairs. Axillary buds nearly completely cov- 

ered by indumentum, narrowly triangular, possibly 

up to 2.5 mm long. Petiole 4—10 mm, very densely 

patently pubescent. Leaf-blade 5—24 by 1.5—8.5 cm, 

base obtuse to slightly cordate, apex obtuse to cuspi- 

date; above greyish green to light brownish, midrib 

and nerves sunken, venation obscure; beneath con- 

colorous, rather densely patently pubescent, second- 

ary nerves 5—8 pairs, forming a distinct intramar- 

ginal nerve; glands 2—8, up to 0.1 mm diam. Jnflo- 

rescences unbranched or basally with a pair of side 

axes, shorter than to as long as the leaves; axes 

strongly, flattened and ribbed at base, densely rather 

shortly hairy, mixed with longer patent hairs; bracts 

and bracteoles small, relatively long-persistent. Pedi- 

cel 2.5—5.5 mm, ribbed, minutely densely patently 

hairy. Sepals: outer sepals 2.4—3 by 2.1—3.1 mm; in- 

ner sepals 3.4—3.8 by 2.9—3.5 mm. Petals purplish, 

when dry brownish orange, the longest one 7.5—10 

mm; carina minutely hairy outside, inside minutely 

appressedly hairy in apical and basal part; other pet- 

als minutely patently hairy in apical part outside, up- 

per petals inside glabrous to rather densely patently 

hairy. Stamens: filaments free or 1 mm connate, ex- 

serted from the carina in open flowers; anthers c. 

0.5—0.7 mm long. Ovary more or less patently pu- 

bescent; ovules 4. Fruit (immature) shortly beaked or 

apically rounded, verrucately ribbed. 

Distr. Malesia: Malay Peninsula (Pahang, Jo- 

hore). 

2b. Subsection Eystathes 

Twigs and inflorescence axes sometimes with minute nodal appendages. Axillary buds (2 or) 

3—5(—7), often all distant and supra-axillary. Seed/s) 1(—4); testa without a hard inner layer; 

albumen very thin; embryo without flattened areas near the base, radicle not exserted. 

58. Xanthophyllum novoguineense MEIDEN, Leiden 

Bot. Ser. 7 (1982) 122. 

Tree, up to 30 m, 40 cm dbh. Axillary buds 

0.8—1.6 mm long, faintly keeled. Petiole 6-10 mm. 

Leaf-blade 4—13.5 by 1.3—6.5 cm; above green; be- 

neath light green, papillose, secondary nerves c. 6—8 

pairs, forming an indistinct intramarginal nerve or 

not; glands rather numerous, scattered, c. 0.2—0.4 

mm diam., basal glands c. 0.6—1.5 mm diam. Jnflo- 

rescences up to c. 8 cm long; axes light brownish, 

slender, rather thinly minutely hairy; in basal part 

flowers with 3 together. Pedicel 2.5 mm, grooved, 

rather densely minutely more or less patently hairy. 

Sepals: outer sepals 2.4 by 2.1 mm; inner sepals 2.9 

by 2.5 mm. Petals yellowish orange when dry, the 

longest one c. 7 mm; carina woolly hairy outside in 

apical half; other petals outside with a few hairs at 

apex and at base. Stamens: anthers 0.35—0.4 mm 

long. Ovary appressedly hairy; ovules 4. Fruit 

unknown. 

Distr. Malesia: New Guinea (Sorong in W, Sepik 

in Central), 4 collections. 

Note. Part of the flowers of the type collection 

have abnormally developed ovules; these vary in 

number from 1—3 and they are placed basally in the 

ovary and have a distinct funiculus. The majority of 

the ovaries, however, contained 4 laterally inserted, 

sessile ovules. 

59. Xanthophyllum ngii MEUDEN, Bot. J. Linn. Soc. 

67 (1973) 119; Nec, Tree Fl. Mal. 1 (1972) 365, f. 5; 

MEUDEN, Leiden Bot. Ser. 7 (1982) 122, f. 3B-a. 

Tree, up to 35 m, 65 cm diam. at 5 m. Nodal ap- 

pendages extremely small, present on very short 
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straight ridges adjoining the insertion of the petiole. 

Axillary buds 0.5—1(—1.5) mm long, blackish, rather 

densely hairy. Petiole 7.5—10 mm. Leaf-blade 6—17 

by 1.7—6.5 cm, base rounded to narrowly cuneate, 

margin slightly undulate, apex acutish to shortly acu- 

minate; above yellowish green or brownish, midrib 

nearly flat to slightly protruding, sometimes at very 

base a little sunken; beneath glaucous-papillose, sec- 

ondary nerves S5—8 pairs; glands 6—12, situated half- 

way between midrib and margin or near midrib, 

0.3—0.5 mm diam., the basal ones mostly larger. Jn- 

florescences about as long as the leaves; axes flat- 

tened at base, blackish, rather densely shortly hairy; 

lower bracts (sub)opposite. Pedice/ 3—4.5 mm, very 

densely more or less appressedly shortly hairy. Sepals 

shortly rather sparsely appressedly hairy outside, 

(sub)glabrous inside; outer sepals 2.2—2.9 by 2—2.8 

mm; inner sepals 3.1—3.6 by 2.5—3.2 mm. Petals 

brownish orange when dry, the longest one 10—12.5 

mm; carina shortly appressedly hairy outside along 

median veins, further glabrous outside. Stamens: 

anthers 0.3—0.4 mm long, sparsely hairy at base. 

Ovary subsessile, shortly appressedly hairy; style 

sparsely appressedly hairy at very base only, further 

glabrous; ovules 4. Fruit more or less apple-shaped, 

up to 8 cm diam., the very short pedicel enveloped by 

the pericarp; pericarp very hard, in mature fruit up 

to 3 cm thick when dry. Seed 1 (or ‘1—more’ accord- 

ing to NG, /.c.), up to 2 cm diam. 

Distr. Malesia: Southern half of Sumatra, 

Malay Peninsula. 

60. Xanthophyllum lanceatum (Miq.) J.J.Smiru, Ic. 

Bogor. 4 (1912) 109, t. 334; Gorter, Indische Mer- 

cuur 34 (1911) 410 (‘lanceolatum’); Tropenfl. 16 

(1912) 50; Heat, Fl. Mitteleur. 5-1 (1925) 87 ( ‘anceo- 

latum’); HEYNE, Nutt. Pl. (1927) 901; Burk. Dict. 

(1935) 2268; MEUDEN, Leiden Bot. Ser. 7 (1982) 124, 

f. 1OA. — Skaphium lanceatum Mia. FI. Ind. Bat., 

Suppl. (1861) 357; Kurz, J. As. Soc. Beng. 40, ii 

(1871) 46; SCHEFFER, Nat. Tijd. Ned. Ind. 34 (1874) 

105. — X. glaucum Watt. [Cat. (1831) 4199] ex 

Hassk. Ann. Mus. Bot. Lugd.-Bat. 1 (1864) 193; 

Kurz, J. As. Soc. Beng. 42, ii (1873) 80; A.W.BEN- 

NETT, Fl. Br. India 1 (1874) 209; Kurz, For. FI. Br. 

Burma | (1877) 81; KiNG, Mat. Fl. Mal. Pen. (1890) 

136; Gace, Rec. Bot. Surv. India 3 (1904) 24; 

WILLIAMS, Bull. Herb. Boiss. II, 5 (1905) 219; BRAN- 

pis, Indian Trees (1906) 44; GAGNEP. in Desv. J. Bot. 

21 (1908) 251; Fl. Gén. I.-C. 1 (1909) 245; Ripiey, J. 

Str. Br. R. As. Soc. n. 59 (1911) 73; ibid. n. 73 (1916) 

140; Fl. Mal. Pen. 1 (1922) 147; Watson, Mal. For. 

Rec. 5 (1928) 249; CrEvost & PETELOT, Bull. Econ. 

Indochine (1929) 138; Cramp, Fl. Siam. En. 1 (1931) 

105; Burk. Dict. (1935) 2268; GaGNEP. Fl. Gén. I.- 

C. Suppl. 1 (1939) 219; HEND. J. Mal. Br. R. As. 

Soc. 17 (1939) 36; STADELMAN, For. Southeast Asia 
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(1966) 186; Na, Tree Fl. Mal. 1 (1972) 357, f. 1. — 

Banisterodes glaucum (WALL. ex Hassk.) O. K. Rev. 

Gen. Pl. 1 (1891) 46, nom. illeg. — X. microcarpum 

CHODAT, Bull. Herb. Boiss. 4 (1896) 263. 

Low shrub or small tree, 3—12 m, 18—20 cm dbh. 

Twigs often sparsely appressedly hairy when young, 

soon glabrescent. Nodal appendages bluntly conical 

to triangular, up to 0.2 mm long but often smaller. 

Axillary buds 2—3, up to 2 mm long, sessile or the up- 

per very shortly stipitate, acutish, often distinctly 

keeled, more or less densely shortly hairy. Petiole 

3—5 mm, + indistinctly transversely wrinkled, 

brownish, often sparsely thinly hairy when young, 

glabrescent. Leaf-blade 5—14 by 1.4—4(—5.5) cm, 

margin more or less distinctly undulate, often a little 

incurved, apex acutish, rarely shortly acuminate; 

above yellowish green to brown, midrib flat to slight- 

ly prominent in apical half, in basal half with a cen- 

tral groove; beneath light yellowish or brownish, 

papillose, midrib giaucous or sometimes sparsely ap- 

pressedly hairy, secondary nerves mostly hardly dis- 

tinct from finer veins, c. 8—14 pairs, not forming an 

intramarginal nerve; glands mostly numerous, 

0.2—0.3 mm diam., but sometimes larger (up to 0.8 

mm) and then of irregular form. /nflorescences 

mostly longer to much longer than the leaves, basally 

branched but sometimes seemingly unbranched if 

lower bracts resemble normal leaves; axes mostly dis- 

tinctly flattened basally, rust-brown, more or less 

densely patently shortly hairy; in basal part flowers 

with 3—5 together, solitary in apical part. Pedicel 

2—3.5mm, + densely patently shortly hairy. Sepals: 

outer sepals 1.7—2.2 by 1.5—2 mm; inner sepals 

2.2—2.7 by 2—2.9 mm. Petals pinkish or white, the 

upper ones often with a yellow spot, when dry yel- 

lowish, the longest one 6—9 mm long; carina rather 

densely (woolly) hairy outside; other petals hairy at 

very apex. Stamens 8, rarely in some flowers 9; an- 

thers 0.3—0.5 mm long. Ovary appressedly hairy; 

ovules 4. Fruit broadly ellipsoid to globular, 1.2—3.5 

cm diam., mostly greyish brown; pericarp often 

wrinkled when dry, rather thick, soft. Seed(s) 1 or 2. 

Distr. Continental SE. Asia (Bangla Desh, Bur- 

ma, Thailand, Cambodia, Laos, S. Vietnam); in 

Malesia: S. Sumatra (Palembang), Malay Peninsula 

(incl. Langkawi Is.). 

Ecol. Confined to streambanks and swamps. 

Note. A common species with the largest distri- 

butional area within this subsection, and little varia- 

tion in its characters except in the size of the ripe 

fruit. 

61. Xanthophyllum lateriflorum Mig. Ann. Mus. 

Bot. Lugd.-Bat. 1 (1864) 318; MEUDEN, Leiden Bot. 

Ser. 7 (1982) 129. 

Shrub or small tree, 5—6 m. Axillary buds (2 or) 

3(—5), distant, the upper one 3—5(—15) mm supra- 
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axillary, usually shortly stipitate (stalk up to 3 mm), 

+ oblong, c. 1-2 mm long (excl. stalk), more or less 

acute. Petiole 3.5—4.5(—6) mm. Leaf-blade 4—8 by 

1.5—3.5 cm, apex acuminate to cuspidate; above 

dark green; beneath glaucous-papillose, secondary 

nerves c. (S—)7 or 8 pairs, not forming an intra- 

marginal nerve; glands c. 6—8(—10), usually near 

midrib, 0.1—0.3 mm diam., basal ones somewhat lar- 

ger. Flowers unknown. /nfructescences shorter than 

the leaves, unbranched; axes minutely hairy. Fruit 

(immature) globular, rather sparsely minutely 

appressedly hairy; pedicel 3—3.5 mm, minutely ap- 

pressedly hairy. Seed (immature) 1; abortive ovules 

3: 

Distr. Malesia: S. Sumatra (Palembang, Lam- 

pong Distr.), 5 collections; insufficiently known spe- 

cies. 

62. Xanthophyllum virens Roxs. Pl. Corom. 3 

(1820) 81, t. 284, f. 1; SPRENGEL, Syst. Veg. 2 (1825) 

219 (‘virescens’); WALL. Cat. (1831) 4197; Roxs. FI. 

Ind. ed. Carey 2 (1832) 221; Dretr. Syn. Pl. 2 (1840) 

1277 (‘virescens’); WiGurT, Ill. Ind. Bot. 1 (1840) 49, 

50, t. 23, f. 10 (sub X. flavescens, sphalm.); DRURY, 

Handb. Indian FI. 1 (1864) 56; Bepp. Fl. Sylv. Anal. 

Gen. 3 (1869) xix, pl. III, f.2, 1-3; Kurz. J. As. Soc. 

Beng. 42, ii (1873) 79, 80; Prelim. Rep. For. Pegu 

(1875) 26; For. Fl. Br. Burma 1 (1877) 81; GAGNEP. 

in Desv. J. Bot. 21 (1908) 251; Crarp, Fl. Siam. En. 

1 (1931) 107; GaGnep. Fl. Gén. I.-C. Suppl. 1 (1939) 

219; PURKAYASTHA in Chowdhury & Ghosh, Indian 

Woods | (1958) 60; MEUDEN, Leiden Bot. Ser. 7 

(1982) 130, f. 10A. — X. flavescens var. virens 

(Roxs.) A.W.BENNETT, FI. Br. India 1 (1874) 209; 

Crars, Bull. Misc. Inf. Kew (1911) 14. — X. affine 

(non Mia.) Riwiey, J. Fed. Mal. St. Mus. 10 (1920) 

82. 

Tree, up to 30 m, 1 m dbh. Nodal appendages c. 

0.1 mm long. Axillary buds 3—7, 0.5—1.6 mm long, 

the upper one (2—)3—10(—20) mm supra-axillary. 

Petiole (S—)6—12 mm, often in apical part with 

FLORA MALESIANA [ser. I, vol. 103 

small, usually not protruding glands. Leaf-blade 

(6.5—)10—23 by 2.5—7.5 cm, margin slightly un- 

dulate, often somewhat irregular, apex acutish; 

above dark or greyish green, midrib prominent to 

flat, in basal part with a central groove; beneath 

usually brownish to yellowish green, smooth to 

papillose, secondary nerves 7—10 pairs, forming an 

indistinct intramarginal nerve; glands either 0—3 (or 

4) and often of an irregular form, or numerous and 

0.1—0.2 mm diam., basal glands larger. /nflores- 

cences usually 2 per leaf axil, 5-20 mm supra- 

axillary, as long as or longer than the leaves, much- 

branched, the basal branches 1 —3 together; axes flat- 

tened basally, sparsely minutely hairy at the nodes 

with minute appendages; flowers 1—7 together; 

lower bracts opposite. Pedicel 2.5—5.5 mm, minutely 

patently to appressedly hairy, sometimes subgla- 

brous. Sepals: outer sepals 1.4—2.2 by 1—1.9 mm; 

inner sepals (1.9—)2.3—3.3 by 1.6—3.5 mm. Petals 

white or pinkish, the upper ones with a yellow spot, 

when dry yellowish orange, the longest one 6.5—11 

mm; carina sparsely to densely appressedly hairy 

outside, inside sparsely hairy in apical part; other 

petals glabrous or sparsely hairy at apex. Stamens: 

anthers 0.3—0.5 mm long. Ovary appressedly hairy; 

style rarely only basally hairy; ovules 4. Fruit globu- 

lar, c. 1.5 cm diam., smooth, dull, greyish, appres- 

sedly hairy apically; pericarp rather thick; pedicel 

4—6 mm (see note). 

Distr. Continental SE. Asia (Bangla Desh, Bur- 

ma, Thailand); in Malesia: Malay Peninsula (Kelan- 

tan, Perak). 

Ecol. Outside Malesia in (usually submontane) 

monsoon forest. 

Notes. The Malayan collections are either sterile 

or only in fruit; as they have longer pedicels, they 

may not belong to this species. 

In some collections all flowers examined had 7 sta- 

mens only; instead of 2 carinal stamens only a single 

one is present in those flowers. 

II. Subgenus Coriaceum 

MEUDEN, Leiden Bot. Ser. 7 (1982) 133. 

Nodal glands distinct, c. 0.3 mm diam. Axillary buds indistinct when resting. Leaf-blade: ter- 

tiary nerves coarsely reticulate, sometimes partly scalariform. /nflorescences inserted in older 

nodes, unbranched, few-flowered, axes up to 1.5 cm, with minute nodal glands. Sepals glabrous 

except for ciliate margin. Petals glabrous in apical half out- and inside, lateral petals and carina 

spoon-shaped, upper petals narrower. Stamens monadelphous. Ovary glabrous; style glabrous; 

stigma peltate; ovules 8—12. Fruit indehiscent, stipitate, + globular, apically pointed, 1.2 cm 

diam. Seed 1; testa 2-layered, less than 0.1 mm thick inner layer hard; albumen forming a rather 

distinct, thin layer which is very thin at lateral sides of cotyledons; embryo more or less globular, 

green, plumule undifferentiated, radicle exserted. 
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Fig. 22. Xanthophyllum ramiflorum MEUDEN. a—b. Habit, x 0.7; c. base of leaf with glands, x2; d. part 

g. lower petal; A. > of twig with axillary bud; e. flower; f. flower, longitudinal section, gynoecium removed; 

x 4; 7. ovary, longitudinal section, x 8 (S 16051). all ’ gynoecium; 
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63. Xanthophyllum ramiflorum MetpEN, Blumea 

18 (1970) 392; Leiden Bot. Ser. 7 (1982) 133, f. 16. — 

X. spec.: ANDERSON, Gard. Bull. Sing. 20 (1963) 

152; Wut. Trop. Rain For. Far East (1975) 147. — 

Fig. 22. 

Tree, up to 30 m, 27 cm dbh. Axillary buds 2, very 

indistinct when resting, apparently sunken into the 

tissue of the twig, the upper one when bursting with 

2 broadly ovate c. 1—1.5 mm long persistent scales. 

Petiole (5—)8—12 mm. Leaf-blade coriaceous, 7—20 

by 3—8 cm, apex obtuse to subacute; above brown- 

ish, midrib slightly sunken to flat; beneath pale 

glaucous-papillose, secondary nerves c. 8 pairs, not 

forming an intramarginal nerve; glands numerous, c. 

0.3 mm diam. /nflorescences solitary or up to 9 to- 

gether in the axils of the lower leaves and those of the 

already fallen ones, 1—10-flowered; axes up to 1.5 

cm long, thin, glabrous; nodal glands very indistinct; 

bracts small, scale-like. Pedice/ 8—10 mm, glabrous. 
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Sepals dark reddish when dry; outer sepals c. 4—4.2 

by 2.6 mm; inner sepals 4.5—4.8 by 3—3.3 mm. Pet- 

als white, the upper ones with a purple mark, when 

dry yellowish, minutely patently hairy in basal half 

outside and inside, further glabrous; carina like the 

lateral petals but a little shorter; lateral petals 

7.5—8.5 by 7 mm; upper petals up to 7 by 2 mm. Sta- 

mens 8, exceptionally 7, up to c. 5 mm long; fila- 

ments connate over c. 1.5—2 mm, densely shortly pa- 

tently hairy up to about halfway; anthers c. 0.7—0.8 

mm long, minutely ciliate, very shortly hairy at base. 

Ovary light brownish, glabrous; style c. 5 mm, gla- 

brous; stigma peltate, oblique, rather large; ovules 

8-12. Fruit stipitate, + globular, up to 1.2 cm 

diam., pustulate, dull, reddish brown, the style-scar 

more or less protruding and excentric. 

Distr. Malesia: Borneo (Sarawak, Brunei). 

Ecol. Confined to the lowland ‘padang’ peat- 

swamp forest on a very poor, sandy, wet soil. 

Ill. Subgenus Triadelphum 

MEIDEN, Leiden Bot. Ser. 7 (1982) 135. 

Nodal glands usually distinct, 0.3—0.7 mm diam. Axillary buds seemingly single, small, the 

scales usually not fully covering the bracts of young inflorescences, 0.4—1(—1.5) mm long. Leaf- 

blade: tertiary nerves coarsely reticulate. Jnflorescences unbranched, axes slightly angular, dark, 

glabrous to sparsely hairy, with usually distinct nodal glands. Sepals glabrous outside, usually 

minutely hairy inside. Petals (sub)glabrous outside, lateral petals and the somewhat short carina 

spoon-shaped, upper petals narrower. Stamens triadelphous, connate parts c. 3—4 mm high. 

Ovary usually black, glabrous; style glabrous or hairy; stigma peltate; ovules 8—14. Fruit indehis- 

cent, usually stipitate, 1—2 cm diam. Seed 1; testa 2-layered, c. 0.2 mm thick, inner layer c. 0.1 

mm thick, hard; albumen copious, (nearly) separated into 2 halves; embryo flat, nerved, green, 

plumule undifferentiated, radicle exserted. 

64. Xanthophyllum ellipticum Kortu. ex Mig. Ann. 

Mus. Bot. Lugd.-Bat. 1 (1864) 276; A.W.BENNETT, 

Fl. Br. India 1 (1874) 211; Krnc, Mat. Fl. Mal. Pen. 

(1890) 140; CHopaT in E. & P. Nat. Pfl. Fam. 3, 4 

(1896) 344; RipLey, J. Str. Br. R. As. Soc. n. 33 

(1900) 45; GAGNEP. in Desv. J. Bot. 21 (1908) 253; 

Merkr. En. Born. (1921) 326; CHopatT in Merr. Pl. 

Elm. Born. (1929) 133, excl. var.; FiscHER, Kew 

Bull. (1933) 487; Keiru, N. Born. For. Rec. 2 (1938) 

225; MASAMUNE, En. Phan. Born. (1942) 379; MEU- 

ER, Bot. News Bull. Sandakan 7 (1967) 88; Fox, 

Sabah For. Rec. 7 (1970) 65; Nc, Fed. Mus. J. n.s. 

13 (1971) 137; Tree Fl. Mal. 1 (1972) 357, f. 3; Cor- 

NER, Gard. Bull. Sing. Suppl. 1 (1978) 146, 211; 

MEUDEN, Leiden Bot. Ser. 7 (1982) 135, f. 3A-p, 17. 

— Banisterodes ellipticum (KoRTH. ex Mig.) O. K. 

Rev. Gen. Pl. 1 (1891) 46, nom. illeg. — X. 

citrifolium CHODAT, Bull. Herb. Boiss. 4 (1896) 255; 

in E. & P. Nat. Pfl. Fam. 3, 4 (1896)7345; 

MASAMUNE, En. Phan. Born. (1942) 379; ANDERSON, 

Gard. Bull. Sing. 20 (1963) 152. — X. kingii 

CuHopart, Bull. Herb. Boiss. 4 (1896) 255; RIDLEY, FI. 

Mal. Pen. 1 (1922) 143; Watson, Mal. For. Rec. 5 

(1928) 249; Crars, Fl. Siam. En. | (1931) 106; Burk. 

Dict. (1935) 2268; Wyatt-SmiTH, Mal. For. Rec. 17 

(1952) 80, 361; ibid. 23° (1963) iii, 12, 57. — Fig. 23. 

Shrub or tree, up to 30 m, 40 cm dbh. Twigs gla- 

brous to minutely hairy. Petiole (4—)5—7 mm, gla- 

brous to minutely hairy. Leaf-blade 5—20 by 2—7 

cm, margin often irregular, sometimes shallowly cre- 

nate because of glands; above usually brownish, 

midrib narrowly sunken; beneath more or less con- 

colorous, secondary nerves 5—9 pairs, forming a 

rather distinct intramarginal nerve; glands rather nu- 

merous, c. 0.4—0.8 mm diam., scattered but at least 

8 present on the leaf margin itself, other glands 
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Fig. 23. Xanthophyllum ellipticum Kortu. ex Mig. a. Habit, x 0.5; b. flower and inflorescence axis; c. 

flower, longitudinal section, gynoecium removed; d. carina with two stamens enclosed; e. gynoecium; all x 3; 

f. ovary, longitudinal section, x6; g. part of twig with young inflorescence, x 4.5 (S 25564). 
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(4—)6—10. Inflorescences often several together on 

the secondarily thickened nodes, shorter than the 

leaves. Pedicel c. 3—4 mm, rather sparsely to rather 

densely minutely (woolly-)hairy. Sepals mostly 

nigrescent, glabrous to minutely hairy inside; outer 

sepals 3—3.8 by 1.8—2.2(—2.7) mm; inner sepals 

3.8—4.8(—6) by 2.3—3.2(—4.5) mm. Petals white to 

light yellow, when dry light brown to dark orange, 

inside minutely hairy only above base; carina 

6—7(—8) mm long; other petals 8—9 mm long, lateral 

petals 3—4 mm wide, upper petals 1.5—2 mm wide. 

Stamens: filaments glabrous; anthers 0.4—0.6 mm 

long, shortly hairy at base, ciliolate along slits, often 

cohering around the stigma. Ovary subsessile; style 

glabrous; ovules 8—14. Fruit sessile, globular, 

1.5—2.2 cm diam., smooth, dark reddish, somewhat 

shiny; pericarp thin, brittle; pedicel 3—6(—8) mm 

long. Seed often (sub)apical. 

Distr. S. Thailand; in Malesia: Malay Peninsula 

(incl. Singapore, Penang I.), Sumatra (incl. Simalur, 

Nias; Riouw: Karimun Is.), Borneo. 

65. Xanthophyllum celebicum MEUDEN, Leiden Bot. 

Ser. 7 (1982) 137. 

Tree, 25 m. Older nodes usually with a cluster of 

adventitious buds. Petiole S—7 mm, not transversally 

wrinkled, more or less smooth. Leaf-blade 8—15 by 

3—6 cm; above green, midrib sunken; beneath con- 

colorous, secondary nerves 5 or 6 pairs, not forming 

an intramarginal nerve; glands present only in apical 

half of the leaf-blade, c. 0.2 mm diam., scattered but 

up to 6 present on the leaf margin itself, other glands 

c. 8—12. Inflorescences up to 4 cm long; nodal glands 

rather distinct. Pedicel 5-7 mm, rather sparsely 

minutely woolly hairy. Sepals sparsely minutely 

hairy inside; outer sepals 4 by 2.5 mm; inner sepals 

4.9 by 2.4mm. Petals brownish orange when dry, the 

longest one 7.5 mm long; carina inside in middle part 

shortly appressedly sparsely hairy; other petals inside 

densely appressedly shortly hairy. Stamens triadel- 

phous; filaments densely rather shortly hairy; an- 

thers 0.6 mm long, sparsely hairy at base, ciliolate 

along slits. Ovary shortly stipitate, slightly pustulate; 

style rather densely shortly more or less patently (+ 

woolly) hairy; ovules 13. Fruit globular, c. 1.5 cm 

diam., smooth, dark reddish; pericarp thin; pedicel 

7—9.5 mm. 

Distr. Malesia: Central Celebes (Malili), one col- 

lection. 

66. Xanthophyllum montanum MewpDeEN, Leiden 

Bot. Ser. 7 (1982) 137, f. 10B. 

Tree, up to 30 m, 60 cm dbh. Nodal glands elliptic, 

0.3—0.6 mm long. Petiole 3.5—5 mm, indistinctly 

transversely wrinkled. Leaf-blade (4—)6—9 by 

1—2.5(—3.5) cm, apex gradually acuminate; above 

brownish green, midrib sunken; beneath concolor- 

ous, secondary nerves c. 6—8 pairs, forming an intra- 

marginal nerve; glands (2—)4—8(—15), present in 

middle and apical part, absent from margin itself but 

(in Sumatran coll.) rather close to the margin, or (in 

Bornean coll.) rather closely together and not near 

the margin, 0.3—0.6 mm diam. /nflorescences up to 

3 cm long; nodal glands elongate, usually very dis- 

tinct. Pedicel c. 5 mm, sparsely minutely woolly 

hairy. Sepals minutely hairy inside; outer sepals c. 

3.1 by 2.3 mm; inner sepals 3.5—4.3 by 2.3—2.8 mm. 

Petals yellowish brown when dry, the longest one 

6—6.5 mm long; carina inside minutely hairy above 

base, upper petals minutely hairy inside. Stamens: 

filaments minutely hairy in basal part; anthers 0.6 

mm long, glabrous. Ovary 0.5—0.7 mm stipitate, gla- 

brous; style glabrous or only at base very sparsely 

minutely hairy; ovules 8—12. Fruit globular, up to 

0.9 cm diam., yellowish to greenish brown, smooth, 

dull; pericarp thin; pedicel 4—5.5 mm. 

Distr. Malesia: Sumatra (near Lake Toba), 

Borneo (Sabah: Mt Kinabalu). 

Ecol. Submontane rain-forests, 900—1600 m. 

67. Xanthophyllum contractum MEnDEN, Leiden 

Bot. Ser. 7 (1982) 138. 

Tree, flowering on older twigs from adventitious 

axillary buds. Nodal glands indistinct, elongated. 

Petiole 9-10 mm. Leaf-blade 14—20 by 6.5—8 cm, 

apex obtuse to very shortly acuminate; above yellow- 

ish green, midrib protruding; beneath: secondary 

nerves 8 or 9 pairs, not forming an intramarginal 

nerve; glands c. 12—18, mostly at 2—5 mm from the 

margin, some scattered, 0.2—0.3 mm diam. /nflores- 

cences up to 4cm long; nodal glands present but very 

indistinct. Flowers unknown. Fruit (immature) c. 3 

mm stipitate, ovoid, c. 2 by 1.2 cm, more or less 

fleshy, finely pustulate, light reddish, glabrous; peri- 

carp hard; pedicel 5-6 mm, glabrous. Seed 1 

(sub)apical, developing from one of the 12 opposite 

ovules which are situated only in the apical half of 

the young fruit. 

Distr. Malesia: Borneo (Sarawak, Brunei). 

68. Xanthophyllum hildebrandii MEmpDEN, Leiden 

Bot. Ser. 7 (1982) 139, f. 10B. 

Petiole c. 6 mm, not transversally wrinkled. Leaf- 

blade c. 15 by 5—7 cm, papery thin; above dull, mid- 

rib sunken; beneath reddish brown, secondary nerves 

c. 7 pairs, in apical half forming a rather indistinct 

intramarginal nerve; glands numerous, mostly situ- 

ated very close to midrib and a few scattered, 

0.5—1.1 mm diam. Inflorescences 1 or 2 together; 

nodal glands distinct; axes up to 10 cm long, sparsely 

shortly woolly hairy. Flowers unknown. Fruit (very 

young) c. 2.5 mm stipitate, ovoid, apically with 

gland-like pustules, black, glabrous; pedicel 7—10 

mm, dark, minutely woolly hairy. Seed (immature) 
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Note. Dedicated to the late Mr. F.H.Hmpe- 

BRAND who cleverly recognized many inadequate 

specimens of the genus by means of macroscopical 

characters of the wood of the twigs. 

1, (sub)apical, developing from one of c. 12 ovules 

situated in apical 2/3 part of the fruit. 

Distr. Malesia: Borneo (Sabah: Mt Kinabalu, 

Dallas), one collection only. 

IV. Subgenus Exsertum 

MEUDEN, Leiden Bot. Ser. 7 (1982) 139. 

Presence of nodal glands uncertain. Axillary buds 2(—4), usually seemingly single, black when 

dry. Leaf-blade: tertiary nerves coarsely reticulate. Inflorescences unbranched, up to 6—8 cm 

long, axes slightly angular, black when dry, rather sparsely woolly hairy, sometimes with in- 

distinct nodal glands. Sepals nigrescent. Petals (sub)equal, spathulate-lanceolate, apex flat, 

(sub)glabrous outside, densely lanately ciliate. Stamens: filaments free, longer than petals, rather 

densely woolly hairy. Ovary black when dry, hairy inside, outside glabrous or hairy; stigma small, 

bilobed; ovules 8—16. Fruit indehiscent, globular, 2—6 cm diam., black when dry. Seeds c. 4—12, 

more or less bean-shaped, testa with rather thick and soft, fibrous outer layer and a hard inner 

layer; albumen copious, (nearly) separated into 2 halves; embryo flat, elliptic, nerved, plumule 

undifferentiated, radicle exserted. 

69. Xanthophyllum suberosum C.T.WuiteE, J. Arn. 

Arb. 10 (1929) 229; MeEtDEN, Leiden Bot. Ser. 7 

(1982) 141, f. 18. — Fig. 24. 

Tree, up to 25 m, up to 70 cm dbh. Petiole 6—7 

mm, black, sometimes glaucous. Leaf-blade 4.5—11 

by 2—5.5 cm; above olive-green, midrib narrowly 

sunken, nervation mostly rather indistinct; beneath 

reddish olive-green, secondary nerves c. 7—9 pairs, 

forming an indistinct intramarginal nerve, glands 

10—14, sometimes more, mostly + halfway between 

midrib and margin, or near the margin, 0.1—0.3 mm 

diam., basal ones c. 0.3—0.4 mm diam. Pedice/ 8—11 

mm, rather sparsely shortly lanate. Sepals sparsely 

minutely hairy outside, rather densely shortly lanate. 

Sepals sparsely minutely hairy outside, rather dense- 

ly shortly hairy inside; outer sepals 3.5—5.5 by 3.5—4 

mm; inner sepals 5—7.5 by 4—5 mm. Petals 14-16 

mm long, white, when dry dark reddish, rather 

sparsely hairy outside, subglabrous inside. Stamens: 

filaments 17—22 mm, glabrous at very base, further 

densely woolly hairy; anthers 1—1.3 mm long, hairy 

from base to apex. Disk densely hairy, with a small 

number of patent hairs on upper and lower lobes. 

Ovary very densely (velvety) hairy; style rather 

sparsely woolly hairy; ovules 10-16. Fruit (im- 

mature) c. 2cm diam., shortly stipitate, finely pustu- 

late, dark, distinctly bluish-waxy, hairy; pericarp c. 

1—4 mm thick; pedicel slender, c. 15-18 mm. 

Distr. Malesia: New Guinea (incl. Meos Num, 

Biak & Japen Is.). 

70. Xanthophyllum amoenum CuHopat, Bull. Herb. 

Boiss. 4 (1896) 259; in E. & P. Nat. Pfl. Fam. 3, 4 

(1896) 344; GAGNEP. in Desv. J. Bot. 21 (1908) 252; 

MASAMUNE, En. Phan. Born. (1942) 379; Wyatt- 

SmiTH, Mal. For. Rec. 17 (1952) 80, 363; ibid. 237 

(1963) f. 8; ANDERSON, Gard. Bull. Sing. 20 (1963) 

152; MEIJER, Bot. News Bull. Sandakan 7 (1967) 87; 

Na, Tree Fl. Mal. 1 (1972) 356, f. 1; MEINDEN, Leiden 

Bot. Ser. 7 (1982) 141, f. 3A-n. — X. stipitatum var. 

nitidum CuHopat in Merr. PI. Elm. Born. (1929) 137; 

MASAMUNE, En. Phan. Born. (1942) 381. — X. 

Stipitatum var. pachyphyllum CHopaAT in Merr. PI. 

Elm. Born. (1929) 137; MASAMUNE, En. Phan. Born. 

(1942) 381. 

Tree, up to 35 m, up to 80 cm dbh. Axillary buds 

2 or 3, the upper one up to 2 mm long. Petiole 

4.5—-10.5 mm. Leaf-blade 4—14 by (1—)2—7 cm; 

above deep brown to reddish brown, midrib narrow- 

ly sunken, nervation rather obscure to rather dis- 

tinct; beneath sometimes waxy, secondary nerves 

5—7, not forming an intramarginal nerve; glands 

6—10(—20), scattered, 0.1—0.4(—0.5) mm diam. 

Pedicel 8-15 mm, rather densely minutely lanate. 

Sepals : outer sepals 2.5—3 by 1.8—2.2 mm, minutely 

rather densely hairy at both sides; inner sepals 4—4.5 

by 1.8—2.4 mm, hairy outside along midrib, inside 

densely hairy at base, further more or less glabrous. 

Petals (8—)9—11(—12) mm long, white (‘3 /ower with 

yellow centre’; HAVILAND 2112), when dry dark red- 

dish, glabrous outside, inside lanate especially in ba- 

sal and apical part. Stamens: filaments 11—13(—16) 

mm; anthers 0.7—0.9 mm long, glabrous or with a 

few hairs at base. Disk glabrous. Ovary stipitate, 

(glabrous? or) densely lanate; style lanate; ovules 

8—16. Fruit globular or less often ovoid, up toc. 5cm 
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Fig. 24. Xanthophyllum suberosum C.T.Wuite. a. Habit, x 0.7; b. part of twig with axillary buds; c. flower; 

d. flower, longitudinal section, gynoecium removed; e. lower petal; f. gynoecium; all x2; g—h. ovary, 

longitudinal and cross section, x 4 (VAN ROYEN 3201). 
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diam., sometimes bluish waxy, hairy or apparently 

glabrous; pericarp 1—10 cm thick. Seeds 6 or more. 

Distr. Malesia: Malay Peninsula, Central Suma- 

tra, Borneo. 

71. Xanthophyllum stipitatum A.W.BENNETT, FI. 

Br. India 1 (1874) 210; Kinc, Mat. Fl. Mal. Pen. 

(1890) 140; CHopaT in E. & P. Nat. Pfl. Fam. 3, 4 

(1896) 345; RipLey, FI. Mal. Pen. 1 (1922) 145; 

HEND. Gard. Bull. S. S. 4 (1928) 222; Watson, Mal. 

For. Rec. 5 (1928) 249; CHoparT in Merr. Pl. Elm. 

Born. (1929) 137, incl. var. borneense CHODAT; 

Burk. Dict. (1935) 2268; Wyatt-SmiTH, Mal. For. 

Rec. 17 (1952) 81, 361; BALAN MENON, Ibid. 19 

(1956) 34; Mever, Bot. News Bull. Sandakan 7 

(1967) 87; Nc, Tree Fl. Mal. 1 (1972) 363, f. 5; Cor- 

NER, Gard. Bull. Sing. Suppl. 1 (1978) 147; MEUDEN, 

Leiden Bot. Ser. 7 (1982) 142. — Banisterodes 

Stipitatum (A.W.BENNETT) O. K. Rev. Gen. Pl. 1 

(1891) 46. — X. amoenum (non CHopDaAT) KEITH, N. 

Born. For. Rec. 2 (1938) 225. 

Tree, up to 50m, 1.20 m dbh. Axillary buds 2(—4), 

c. 2 mm long. Petiole 3-8 mm. Leaf-blade 

(2.5—)4—13 by (1—)2—7 cm; above mostly greyish 

brown to dark brown, sometimes reddish brown, 

midrib slightly sunken, nerves mostly obscure; be- 

neath concolorous, sometimes more or less waxy, 

secondary nerves 5 or 6 pairs, not forming an intra- 

marginal nerve, finely prominent to rather obscure; 

glands few, 0—2(—4) per leaf, near the base and in the 

middle, 0.1—0.2 mm diam. Pedicel c. 8—12 mm, 

dark, minutely lanate. Sepa/s densely minutely hairy 

inside at base, further almost glabrous; outer sepals 

1.8—3 by 1.8—2 mm; inner sepals 3—3.5 by 2-2.5 

mm. Petals 7—7.5(—8) mm long, dark reddish when 
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dry, glabrous outside, hairy inside at base and 

sometimes also in apical part. Stamens: filaments 

11—13 mm, shortly rather densely lanate, glabrous in 

apical part, free or (in var. glabrum) forming a ‘tube’ 

by their intertwined hairs; anthers c. 0.8 mm long, 

glabrous. Disk glabrous. Ovary densely lanate or 

rarely (sub)glabrous; style glabrous in upper half; 

ovules 8—12. Fruit c. 2—6 cm diam., often apparent- 

ly sterile, shortly to long-stipitate, black, often waxy, 

glabrous or hairy; pericarp 0.5—1.5 cm thick; pedicel 

up to c. 1.5 mm. Seeds c. 4—12. 

Distr. Malesia: Malay Peninsula, 

Borneo. 

Sumatra, 

KE You OPH P a VeAR Ub dul bis 

1. Filaments forming a ‘tube’ by their intertwined 

hairs. Ovary (sub)glabrous .... b. var. glabrum 

1. Filaments free, hairy. Ovary densely lanate 

a. var. stipitatum 

a. var. stipitatum — X. stipitatum A.W.BENNETT, 

incl. var. borneense CHODAT. 

Stamens: filaments free, hairy. Ovary densely lan- 

ate; style densely hairy basally. 

Distr. Malesia: Malay Peninsula (incl. Singa- 

pore), Central Sumatra, Borneo. 

b. var. glabrum MEIJDEN, Leiden Bot. Ser. 7 (1982) 

144, 

Stamens: filaments forming a ‘tube’ by their inter- 

twined hairs. Ovary glabrous or with a few appressed 

hairs; style thinly hairy basally. 

Distr. Malesia: E. Borneo (Kalimantan: Long 

Petah). 

V. Subgenus Brunophyllum 

MEIJDEN, Bot. J. Linn. Soc. 67 (1973) 117; Leiden Bot. Ser. 7 (1982) 144. 

Nodal glands usually distinct, c. 0.3—0.5 mm diam. Leaf-blade: tertiary nerves coarsely reticu- 

late. Inflorescences unbranched. Sepals glabrous to minutely hairy outside, usually woolly-ciliate, 

usually minutely hairy inside. Petals unequal with the carina boat-shaped, or equal, (sub)glabrous 

outside. Stamens 8 (—10), filaments free or up to 6 mm connate, densely woolly hairy. Ovary gla- 

brous to hairy; style glabrous or hairy at base; stigma peltate; ovules 8—18(—23). Fruit indehis- 

cent, pear-shaped to ovoid, large. Seeds 8—more, large; testa 2-layered, outer layer usually thick 

(thin in 76. X. chartaceum), soft, inner layer hard; embryo broadly triangular-ovoid and with lit- 

tle albumen, to flattened-ovoid and covered by much albumen; cotyledons cordate, usually seem- 

ingly peltate (except in 72. X. brevipes), plumule usually differentiated into a number of small 

scales, radicle fully enveloped by the cotyledons or just exserted at base. 
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Fig. 25. Inflorescence of Xanthophyllum brevipes MEIDEN, collected in Arboretum, Semengoh For. Res., 

Sarawak (S 26838) (Photogr. P.S1E, 1971). 

72. Xanthophyllum brevipes MEUDEN, Bot. J. Linn. 

Soc. 67 (1973) 117; Leiden Bot. Ser. 7 (1982) 144. — 

Fig. 25. 

Tree, up to 35 m, 40 cm dbh. Twigs (sometimes?) 

all curved downwards, pendent. Nodal glands often 

indistinct. Petiole 1.5—3 mm. Leaf-blade 2.6—7.5 by 

0.7—2.6 cm, apex acuminate to cuspidate; above 

brown to olive-green, midrib sunken; beneath olive- 

greenish brown, papillose, secondary nerves c. 10 

pairs, little more distinct than finer nerves, forming 

an indistinct intramarginal nerve; glands more than 

10, in a row between margin and midrib, c. 0.1 mm 

diam. Inflorescences 2—5-flowered; axes hardly 

thicker than pedicel, glabrous. Pedice/ c. 7 mm, gla- 

brous. Sepals minutely ciliate, further glabrous; 

outer sepals c. 3.5 by 3.5 mm; inner sepals c. 4 by 4.5 

mm. Petals unequal, white, when dry orange-brown, 

faintly ciliate, the longest one 15—16 mm; carina un- 

guiculate, boat-shaped, ciliate only at base; lateral 

petals narrowly boat-shaped; upper petals more or 

less straight, with cup-shaped apex. Stamens: fila- 

ments c. 0.5 mm connate, rather densely shortly 

hairy in basal part; anthers c. 1 mm long, glabrous. 

Ovary shortly stipitate, orange-brown, glabrous; 

style glabrous; ovules 18. Fruit pear-shaped (to 

broadly ovoid?), up to 4cm diam., strongly wrinkled 

when dry, shiny, brown; pericarp probably very 

fleshy; pedicel 12-15 mm, blackish, shiny. Seeds 

more than 10, flattened-ovoid, c. 1 cm long; albumen 

nearly absent from lateral sides of cotyledons, at the 

broad side of these forming a layer equal in thickness 

to each cotyledon; embryo elliptic in side view, trans- 

versally flattened, cordate at base; cotyledons thick- 

ened; plumule not differentiated; radicle slightly ex- 

serted. 

Distr. Malesia: Borneo (Sarawak, Brunei). 

Note. ASHTON mentioned in a fieldnote that the 

habit of the tree is very reminiscent of old specimens 

of Salix babylonica because of its pendant twigs. 

73. Xanthophyllum obscurum A.W.BENNETT, FI. 

Br. India 1 (1874) 211; Kinc, Mat. Fl. Mal. Pen. 

(1890) 141; RmpLey, J. Str. Br. R. As. Soc. n. 33 

(1900) 45; Fl. Mal. Pen. 1 (1922) 144; HEYNE, Nutt. 

Pl. (1927) 902; HENb. Gard. Bull. S. S. 4 (1928) 222; 

Watson, Mal. For. Rec. 5 (1928) 249; WyatTt- 

SmiTH, Mal. For. Rec. 17 (1952) 81, 363; BALAN 

MENoNn, ibid. 19 (1956) 34; Wyatt-SmitH, ibid. 237 

(1963) f. 8; NG, Tree Fl. Mal. 1 (1972) 361, f. 3; Mal. 

For. 38 (1975) 89, f. 8.1 F—J, 8.3, 8.4; CORNER, 

Gard. Bull. Sing. Suppl. 1 (1978) 147, 211; MEDEN, 

Leiden Bot. Ser. 7 (1982) 145, f. 3B-b, 10B. —_X. in- 

signe A.W.BENNETT, Fl. Br. India 1 (1874) 211; 

Kinc, Mat. Fl. Mal. Pen. (1890) 144. — X. scor- 

techinii KiNG, J. As. Soc. Beng. 59, ii (1890) 140; 

Ann. R. Bot. Gard. Caic. 5 (1896) 138, pl. 163; 

GAGNEP. in Desv. J. Bot. 21 (1908) 253; RmDLey, FI. 

Mal. Pen. 1 (1922) 143; HEeNp. Gard. Bull. S. S. 4 
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(1928) 222; Watson, Mal. For. Rec. 5 (1928) 249; 

Burk. Dict. (1935) 2268; Wyatt-SmitH, Mal. For. 

Rec. 17 (1952) 81, 361; BALAN MENON, ibid. 19 

(1956) 34; Wyatr-Smitu, ibid. 237 (1963) f. 5; No, 

Tree Fl. Mal. 1 (1972) 363, f. 3. — Banisterodes in- 

signe (A.W.BENNETT) O. K. Rev. Gen. | (1891) 46, 

nom. illeg. — Banisterodes obscurum (A.W.BEN- 

NETT) O. K. /.c., nom. illeg. 

Tree, up to 47 m, 70 cm dbh. Twigs often strongly 

thickened on the nodes and with adventitious buds. 

Nodal glands usually distinct, sometimes elongate, c. 

0.5 mm diam. Petiole 5—11(—15) mm. Leaf-blade 

(4—)7.5S—17 by (1.5—)3.5—9 cm, apex rounded to ob- 

tuse Or sometimes very shortly acuminate; above 

dark or greyish redbrown, rarely green, midrib flat to 

protruding; beneath concolorous or darker than 

above, midrib prominent or flat, secondary nerves c. 

(3—)6—9 pairs, sometimes in upper part forming an 

intramarginal nerve; glands 2—16, usually situated 

near or on the margin of the leaf, (0.2—)0.5—0.7 

(—1.2) mm diam. /nflorescences sometimes also on 

the older nodes, shorter than the leaves; axes angu- 

lar, black, glabrous to sparsely shortly lanate. 

Pedicel 3—11 mm, glabrous to sparsely hairy. Sepals 

black; outer sepals 2.8—5.5 by 2.8—6 mm; inner sep- 

als 4—7.5 by 3.5—7 mm. Peta/s unequal, white or 

purple, the upper ones with a yellow or green spot, 

when dry black, inside glabrous or rather densely 

woolly hairy above insertion of filaments and at 

apex, the longest one 14—19 mm; carina boat- 

shaped, 9.5—16 mm long; lateral petals more or less 

spathulate, distinctly longer than upper petals and 

carina; upper petals more or less linear, flat to slight- 

ly channelled, curved upwards. Stamens 7.5—12 mm 

long; filaments connate for (0.1—)1—3 mm, glabrous 

in basal part, free parts of filaments lanate in basal 

part, hairs often intertwined, thus forming a fila- 

mental ‘tube’, glabrous upwards; anthers 0.7—1.7 

mm long, glabrous to minutely hairy, free or at- 

tached to each other around the stigma. Ovary black, 

glabrous; style black, glabrous; ovules 8—18. Fruit 

globular, very large, the largest up to 14 cm diam., 

dull pinkish brown, with numerous small dark spots; 

pericarp 0.5—2 cm thick. Seeds 8—16, sticking to- 

gether in drying like a ball, each c. 2—6 cm wide; testa 

2-layered, outer layer thick, soft, fibrous, inner layer 

c. 0.1 mm thick; albumen nearly absent, usually vis- 

ible only at base; embryo thick, triangular in side 

view, plumule and radicle situated in the very centre 

of the embryo, the plumule differentiated into a 

number of decussate scales; cotyledons seemingly 

peltate, peripherically with numerous vessel-like ele- 

ments forming a regularly reticulate pattern. 

Distr. Southernmost Thailand; in Malesia: Ma- 

lay Peninsula (incl. Singapore & Penang I.), Su- 

matra, Borneo. 
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74. Xanthophyllum papuanum WuirTM. ex MEUDEN, 

Bot. J. Linn. Soc. 67 (1973) 119; Wuitm. Guide For. 

Br. Sol. Is. (1966) 92, 151; PAlsMANsS, Land Research 

Ser. 29 (1971) 107; VERSTEEGH, Meded. Landb. 

hogesch. Wageningen 71-19 (1971) 63; EppoweEs, 

Commerc. Timbers P.N.G. (1977) 46 (‘Boxwood’); 

MEIDEN, Leiden Bot. Ser. 7 (1982) 147, f. 3B-c, 19. 

— X. affine (non Mig.) K.ScH. & Hour. FI. Kaiser 

Wilhelm Land (1889) 68; K.Scu. & Laut. Fl. Schutz- 

geb. Stidsee (1901) 388. — Fig. 26. 

Tree, up to 43 m, up to 1.1 m dhb. Petiole 5—9 

mm. Leaf-blade 5—14 by 2.8—9.3 cm; above greyish 

mid-green, rarely yellowish brown, midrib mostly 

sunken, sometimes flat, rarely prominent; beneath 

concolorous, secondary nerves 5 or 6 pairs; glands 

6—10(—14), in middle part close to the midrib, in up- 

per part often along margin and midrib, 0.4—0.5 mm 

diam. /nflorescences + as long as to longer than the 

leaves; axes angular, brown, rather densely shortly 

lanate; in basal part flowers with 3(—7) together. 

Pedicel 3—4 mm, ribbed, densely shortly lanate. Sep- 

als brownish, shortly lanate outside; outer sepals 

2.5—3.5 by c. 2 mm; inner sepals 3—4.5 by c. 2.5 mm. 

Petals (sub)equal, obovate-lanceolate, 7—8.5 mm 

long, with slightly cupped apex, white, when dry 

orange-brown, outside with a few woolly hairs along 

midrib, woolly-ciliate especially at apex, inside wool- 

ly hairy. Stamens 8 or 9, the middle carinal stamen 

rather often developed; filaments free or 0.1 mm 

connate, densely lanate to apex; anthers 0.7—0.8 mm 

long, sparsely woolly hairy. Ovary 0.5—0.7 mm stipi- 

tate, inside glabrous to sparsely hairy, outside dense- 

ly shortly lanate on median rib, further glabrous; 

style basally shortly lanate, upwards nearly glabrous; 

ovules 14—16. Fruit pear-shaped, c. S—15 cm long, 

3—12 cm diam., reddish brown to greyish greenish 

brown, often with darker spots; pericarp c. 0.5 cm 

thick, hard; pedicel up to 5 mm. Seeds mostly more 

than 8, rarely less, sticking to the pericarp in drying, 

broadly triangular-ovoid, up to 5 cm wide when dry; 

testa 2-layered, outer layer thick, soft, not fibrous, 

inner layer less than 0.1 mm thick, hard; albumen 

nearly absent, usually visible only at the base; em- 

bryo thick, triangular in side view, plumule and rad- 

icle situated below the centre of the embryo, plumule 

differentiated into a number of decussate scales; co- 

tyledons seemingly peltate, peripherically without 

vessel-like elements; top of radicle hardly exserted at 

base. 

Distr. Solomon Islands; in Malesia: New Guinea 

(incl. Fergusson I. in E, and Salawati, Numfoor, 

Japen & Mios Waar Is. in W), Moluccas (Ceram), 

Central Celebes (Palopo). 

Note. Ina number of collections all flowers ex- 

amined have 9 stamens: 3 instead of 2 stamens are 

placed before the adaxial petal. 



538 FLORA MALESIANA [ser. I, vol. 103 

(Ritentny f 

Fig. 26. Xanthophyllum papuanum Wait. ex MEUDEN. a. Habit, x 0.7; b. flower and part of inflorescence 

axis; c. flower, longitudinal section, gynoecium removed; d. lower petal with three stamens; e. gynoecium; 

all x4; f. ovary, longitudinal section, x 8 (HOOGLAND 5072). 
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75. Xanthophyllum ecarinatum CuopaT, Bull. 

Herb. Boiss. 4 (1896) 254; in E. & P. Nat. Pfl. Fam. 

3, 4 (1896) 344; Merr. En. Born. (1921) 325; Masa- 

MUNE, En. Phan. Born. (1942) 379; MEER, Bot. 

News Bull. Sandakan 7 (1967) 87; MEUDEN, Leiden 

Bot. Ser. 7 (1982) 148, f. 3B-d. — X. kalimantanum 

MEUDEN, Bot. J. Linn. Soc. 67 (1973) 118. 

Tree, up to 25 m, 16 cm dbh. Petiole (1.5—)4—6.5 

mm. Leaf-blade (ovate-)oblong, (3—)7—17 by 

(1—)2.8—7 cm, apex acuminate to cuspidate; above 

dark reddish brown to dark olive-green, midrib 

slightly prominent to flat, or sunken in basal part; 

beneath concolorous, secondary nerves 5—7 pairs, 

forming a rather indistinct intramarginal nerve; 

glands 0-8, situated in middle and apical part, 

(0.1—)0.2-0.4 mm diam. Jnflorescences (much) 

shorter than the leaves; axes lanate; flowers solitary 

or in basal part with up to 3 together. Pedicel 

(1.5—)3—4 mm, dark, sparsely lanate. Sepals black 

when dry; outer sepals (3—)4—5.5 by (1.5—)2.5—3.5 

mm; inner sepals (3.5—)6—7 by (1.5—)2.5—4 mm. 

Petals subequal, 9.5—12 mm long, white, the upper 

ones with a yellow spot, when dry nearly black, cil- 

iate to apex, inside hairy above insertion of fila- 

ments. Stamens 8(—10); filaments connate over c. 

5—6 mm, glabrous at base, upwards densely (woolly) 

hairy; anthers 0.5—0.65 mm long, glabrous to sparse- 

ly woolly hairy at base. Ovary stipitate for 2.5—3 cm, 

dark, glabrous or with a few rather long hairs; style 

glabrous to rather sparsely lanate; ovules 12—18 

(—23). Fruit ellipsoid, up to 11 by 6 cm, attenuate at 

base and apex, often more or less smooth, orange to 

dark brown; pericarp rather soft, c. 0.5 mm thick. 

Seeds 8 or more, like those of 74. X. papuanum, but 

albumen forming a thin layer along outer side of the 

cotyledons. 

Distr. Malesia: Borneo (Sarawak, Sabah, Kali- 

mantan). 

76. Xanthophyllum chartaceum MEUDEN, Bot. J. 

Linn. Soc. 67 (1973) 118; Leiden Bot. Ser. 7 (1982) 

149. — X. spec. E, NG, Tree Fl. Mal. 1 (1972) 366. 

Tree, up to 30 m, | m dbh. Petiole 3—4 mm. Leaf- 

POLYGALACEAE (van der Meijden) 230) 

blade 4.5—11.5 by 2—4.2 cm, papery thin, base near- 

ly cordate to cuneate, apex acuminate to cuspidate; 

above very dark green, midrib flat to slightly promi- 

nent; beneath + glabrous, concolorous, secondary 

nerves c. 5—7 pairs; glands very few, up to 3, c. 0.1 

mm diam., very indistinct. Flowers unknown. /n- 

fructescences short; axes black, glabrous. Fruit glob- 

ular to more or less pear-shaped, up to 8.5 cm long, 

strongly wrinkled, when dry black, probably gla- 

brous; pericarp rather thick, hard. Pedicel c. 5 mm, 

black, glabrous. Seeds 8 or more, like those of 74. X. 

papuanum, but both layers of the testa much thin- 

ner, and albumen forming a thin layer along the 

outer side of the cotyledons. 

Distr. Malesia: Malay Peninsula, 

Sumatra (Indragiri). 

Note. Because of its thin nigrescent leaves with 

few laminar glands, its habit is atypical in Xantho- 

phyllum. As its flowers may be atypical too (i.e. in 

being possibly ‘regular’), flowering material may 

have been collected already but identified wrongly. 

Central 

Excluded 

Xanthophyllum glaucescens Miq. Fl. Ind. Bat., 

Suppl. (1861) 394; Ann. Mus. Bot. Lugd.-Bat. 1 

(1864) 274, has been identified by HILDEBRAND and 

KOSTERMANS as Litsea insignis (BLUME) BOERL. (Lau- 

raceae). 

Xanthophyllum hebecarpum CuHopat, Bull. Herb. 

Boiss. 4 (1896) 263; RipLey, J. Str. Br. R. As. Soc. 

n. 73 (1916) 139; Fl. Mal. Pen. 1 (1922) 149, was 

identified by SyMINGTON, Kew Bull. (1937) 318 as 

Ryparosa kunstleri KiNG (Flacourtiaceae); SLEUMER, 

Fl. Males. I, 5 (1954) 48. 

Xanthophyllum subglobosum EtMer, Leafl. 

Philip. Bot. 5 (1913) 1676, incl. var. longifolium 

ELMER, was identified by MERRILL, En. Philip. 2 

(1923) 485 as Siphonodon celastrineus GRIFFITH 

(Celastraceae); DinG Hou, FI. Males. I, 6 (1964) 395. 

Excluded 

Semeiocardium Zou. Nat. Tijd. Ned. Ind. 17 (1858) 245, the type of a monospecific genus, was by Zot- 

LINGER assigned to Balsaminaceae, but later referred to Polygalaceae by Hasskart (in Miq. Ann. Mus. Bot. 

Lugd.-Bat. 1, 1863, 142). Still later CHopat reduced it to Polygala triphylla (Monogr. I, 1891, 41). BACKER 

(Gard. Bull. S. S. 9, 1938, 70) showed that ZOLLINGER was correct. 
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CRUCIFERAE (B. Jonsell, Stockholm) 

Herbs, sometimes subshrubs. Leaves spirally arranged, basal ones often in a ro- 

sette, exstipulate, petiolate to sessile and amplexicaul, entire to variously divid- 

ed. Inflorescences terminal or sometimes axillary racemes, in flower mostly con- 

densed and often corymbose, in fruit elongate, usually ebracteate. Flowers bi- 

sexual, actinomorphic or slightly zygomorphic, hypogynous, cyclic, tetra- 

merous, heterochlamydous. Sepals 4, free, usually equal, spathulate to clawed, 

imbricate or contorted. Stamens 6, tetradynamous (rarely 4 or 2), episepalous 

usually free; anthers usually 2-thecous opening lengthwise. Nectarial glands 

variously arranged at the filament bases. Ovary superior, sessile or stipitate, of 

seemingly two united carpels, secondarily divided into two locules by a thin 

membranous septum (sometimes transversely locular by intrusions from the 

fruit wall); placentation parietal, ovules usually many, anatropous or campylo- 

tropous; stigma bifid or connate. Fruit a bivalved dehiscent siliqua or silicula 

(see key), sometimes a nutlet, lomentaceous or otherwise constricted. Seeds vir- 

tually devoid of endosperm, with cotyledons incumbent, accumbent or various- 

ly folded. 

Distribution. A cosmopolitan family with about 380 genera and more than 3000 species, 

especially diversified in the Mediterranean and the Irano-Turanian regions as well as in parts of 

Southern Africa, North America and montane South America. The family is comparatively 

sparse in the tropics, mainly confined to montane and arid areas. 

The family includes a number of important crops and spices, notably in the genera Brassica, 

Sinapis, Raphanus, Crambe, Lepidium, Rorippa, some now cultivated in montane parts of the 

tropics. 

Several cosmopolitan weeds belong to the family (within Lepidium, Coronopus, Capsella, 

Thlaspi, Arabis, Sisymbrium, Rorippa, Camelina, and others) and may appear as casual aliens 

virtually anywhere. 

In Malesia there are 6 genera with a total of 24 species. The genus Papuzilla (3 spp.), regarded 

as a New Guinean endemic, is here included within Lepidium. In each of the genera Cardamine 

and Rorippa 3 spp. are endemic to New Guinea and some adjacent areas, and Rorippa backeri 

is an endemic of Java. 

The affinities of the endemic Rorippa species is with Australia and New Zealand, while the Car- 

damine species belong to an alliance of tropical montane species around the widespread C. 

africana. 

The remaining 14 species may all have been introduced by man and partly naturalized. 

Ecology. The native species are montane (some secondarily at lower levels). Natural occur- 

rences are open forests, rocky outcrops, riverbanks, mostly places without a closed vegetation 

cover. Many are favoured by clearings, fires, road building, efc. 

Dispersal. All Malesian species (except Raphanus sativus) disperse by small seeds without 

special devices. Some seeds are mucilaginous (get sticky with water), which may facilitate trans- 

port with birds and other agents. 

Morphology. In spite of its size, the family is remarkably uniform. Lignification is rarely 

substantial except in basal parts, the hypocotylar region and roots. The herbaceous life-form 

seems to be primary, at least so far as many woody groups seem to have evolved from herbaceous 

forms. Annuals are common in many genera. 

In floral parts little specialization is to be found, but not rarely reductions as to stamens, petals 

and nectaries. The position of the nectaries varies in relation to the filament bases (and is of taxo- 

nomic importance) but no particular elaboration is found. 
(541) 
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Variation and specialization are important and often drastic as to fruits and diaspores, which 

means that without developed fruits many species are not determinable. 

The seeds are variously ornamented, often winged. The testa is rather uniformly built from one- 

cell-thick layers: epidermis (which may contain mucilage), subepidermis (which may be absent), 

palissade layer (usually with pigmented wall thickenings) and a parenchymatous pigmented layer. 

The ripe seed is almost filled up by the embryo; endosperm is reduced to a one-cell-thick 

‘aleurone’ layer adjacent to the testa. The folding of the cotyledons and their position in relation 

to the radicle is of taxonomic importance. 

Vegetative anatomy. Wood anatomy is quite variable within the family and largely asso- 

ciated with stem width. The xylem in thin-stemmed species forms a closed cylinder and the cam- 

bium forms a continuous ring. In thicker stems sclerenchymatous tissue separates the xylem 

bundles and the cambium cylinder is mostly discontinuous. In woody species medullary rays may 

also separate the xylem bundles. The variation largely reflects degrees of adaptations to arid con- 

ditions and occurs within genera and species as well as intra-individually according to age. Even 

in strongly lignified species the wood elements are of little advanced types, making it probable 

that woodiness has evolved comparatively recently in the family. 

Secretory cells containing myrosinase (myrosin cells) are widely distributed in the family, but 

in various organs in various genera. Their distribution has been regarded to be of some taxonomic 

value. 

Hairs are always unicellular, but shape varies from unbranched to forked, stellate, T-shaped, 

etc. and is of considerable taxonomic interest at various levels. 

The stomata are mostly of a characteristic type with one small and two larger subsidiary cells: 

so-called anisocytic or cruciferous stomata. This type is, however, by no means restricted to the 

Cruciferae. 

References: CARLQUIST, Aliso 7 (1971) 365—384; INAMDAR & Rao, Feddes Rep. 94 (1983) 

183—190; IVERSEN, BAGGERUD & BersvAaG, Z. Pflanzenphysiol. 94 (1979) 143-154; Kowa & 

CUTLER, Kew Bull. 30 (1975) 503—507; METCALFE & CHALK, Anatomy of the Dicotyledons 1 

(1950) 79—87; PANT & Kipwal, Ann. Bot. (N.S.) 31 (1967) 513—521; Rao & INAMDAR, Bot. Mag. 

Tokyo 96 (1983) 15—28. 
Palynology. As with macromorphology, the pollen morphological variation within 

Cruciferae is small in proportion to the number of genera and species. Shape of the grains ranges 

from suboblate to subprolate, but prolate and perprolate shape is easily attained by invagination 

of the long colpi under dry conditions (e.g. during transport through the air). The grains are small 

to medium-sized (10—45 um), rarely somewhat larger. 

The apertural system is nearly always 3-colpate. Seldom also 2-, 4-, 5-, 6-, or 7-colpate grains 

occur. ERDTMAN (1952) records the rare occurrence of inaperturate pollen, which probably repre- 

sents a kind of tritenuate apertural system. 

Exine stratification is mostly distinct, sexine and nexine being clearly distinguishable. A 

reticulate tectum with up to 1 4m broad muri is usually present. Columellae may be distinct or 

not, which mainly depends on their size. 

On the strength of extensive material (200 out of about 380 genera) CHIGURIAEVA (1973) estab- 

lished 5 main pollen types within Cruciferae. Most characters used in this subdivision are quanti- 

tatively determined and the various pollen types occur together in most tribes of the family. Be- 

sides, compared with the pollen morphological range in the whole family, relatively much varia- 

tion appeared to be present within single species. Thus, pollen morphology seems of little signifi- 

cance for taxonomy in Cruciferae. As to be expected, cruciferous pollen keys out very difficultly 

(ERDTMAN c.5S., 1963). 

References: CHIGURIAEVA, Pollen morphology of Cruciferae, in Kuprijanova, Pollen and 

spores morphology of the recent plants. Proc. III Int. Palyn. Conf. (1973) 93-98; ERDTMAN, 

Pollen morphology and plant taxonomy, Angiosperms (1952) 133—134; ERDTMAN, PRAGLOWSKI 

& Nitsson, An introduction to a Scandinavian Pollen Flora II (1963). — R.W.J.M. VAN DER HaM. 
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Phytochemistry. The family is rather uniform and highly characteristic also from the 

chemical point of view. Particularly the seeds but also other organs contain glucosides with 

sulphur and nitrogen in their molecules, so-called mustard oil glucosides, or glucosinolates, com- 

pounds unique to the family. The enzyme myrosinase, localized in particular cells, will split the 

glucosinolates when cell walls are crushed in the presence of water into three compounds, among 

those the pungent mustard oils. They are either isothiocyanates of usually pleasant flavour or 

thiocyanates with a strong, often garlic-like odour (e.g. in Lepidium and Thlaspi). 

Very important in the seeds are also lipid acids, particularly unsaturated ones with 18, 20 or 

22 carbon atoms. Particular for the family and very widespread is the erucic acid, which because 

of unliked properties should be kept at a minimum in strains of e.g. Brassica cultivated as oil seed 

crops. Others of those fatty acids (oleic, linolenic and linoleic acids) are of utmost economic im- 

portance. Among alkaloid-like compounds sinapin, a protoalkaloid of bitter taste, is very com- 

mon in the family and concentrated in the seeds. Proteins are of importance in the seeds, while 

starch is lacking. 

References: HEGNAUER, Chemotaxonomie der Pflanzen 3 (1964) 586—607; VAUGHAN c.s. (ed.), 

The biology and chemistry of the Cruciferae (1976) 191—330. 

Chromosomes. By far the most widespread basic number is x=8, but dysploidy occurs 

within several genera (e.g. Brassica) and may account for x=7, which prevails in a few genera 

(e.g. Thlaspi, Sisymbrium); x=5 is known from Arabidopsis, the southern hemispheric tribes 

Stenopetaleae and Heliophileae, and on polyploid level in Crambe. Polyploidy, often combined 

with aneuploidy, is extensive in most of the large genera, e.g. Cardamine. The chromosomes are 

small and do not readily lend themselves to structural studies. 

References: FEDOROV (ed.), Chromosome numbers of flowering plants (1969); MANTON, Ann. 

Bot. n.s. 1 (1932) 438—462. 

Taxonomy. The uniformity of this large family makes subdivision difficult. A number of 

tribal classifications have been proposed, most of them ending up with 15—20 tribes, 9 of those 

distinct and largely restricted to limited parts of the southern hemisphere. They include few genera 

and mostly also few species. Among widespread tribes, rich in genera and species, Brassiceae (with 

Brassica and Raphanus in the Malesian flora) is the only one really distinct, and not been dis- 

agreed upon as to its circumscription. Most of the other tribes have been rather schematically de- 

limited and may contain a nucleus of closely related genera to which others seem to have been 

more arbitrarily added. According to SCHULZ’s system the Malesian genera should be included 

within Lepidieae (Lepidium and Capsella) and Arabideae (Cardamine and Rorippa). 

References: HEDGE in Vaughan c.s. (ed.), The biology and chemistry of the Cruciferae (1976) 

1—45; Scuutz, Cruciferae, in Engler & Prantl (ed.), Die nattirlichen Pflanzenfamilien ed. 2, 17b 

(1936) 227-658. 

Cultivated species. The following species have been reported as cultivated only, and are 

not treated separately: Aromoracia rusticana G.M. & SCHERB. See BACKER & BAKH./. Fl. Java 

1 (1963) 188. — Brassica chinensis L. See HEYNE, Nutt. Pl. Ned. Indié (1927) 677; OCHSE & BAKH. 

Indische Groenten (1931) 162; Stong, Fed. Mus. J. 26 (1981) 81. — B. napus L. See HEYNE, Nutt. 

Pl. Ned. Indié (1927) 677; OcHsE & BAKH. Indische Groenten (1931) 168. — B. oleracea L. See 

Koorp. Meded. Lands Plantentuin 19 (1898) 341; Exk. Fl. Java 2 (1912) 284; Hocur. Candollea 

2 (1925) 367; HEYNE, Nutt. Pl. Ned. Indié (1927) 677; OcHsE & BAKH. Indische Groenten (1931) 

169; DocCTERS VAN LEEUWEN, Verh. Kon. Akad. Wet. Amsterdam sect. II, 31 (1933) 166; BACKER 

& BAKH.f. Fl. Java 1 (1963) 188. — B. rapa L. (B. campestris L.). See Koorp. Exk. Fl. Java 2 

(1912) 284; Hocur. Candollea 2 (1925) 367; HEYNE, Nutt. Pl. Ned. Indié (1927) 678; OcHsE & 

BAKH. Indische Groenten (1931) 174; BACKER & BAKH./. FI. Java 1 (1963) 188; Git, Ann. 

Naturhist. Mus. Wien 83 (1980) 429. — B. rugosa PRAIN. See Koorp. Exk. Fl. Java 2 (1912) 286; 

HEyYNE, Nutt. Pl. Ned. Indié (1927) 678. — Cochlearia officinalis L. See BACKER, Schoolfl. Java 

(1911) 57; Koorp. Exk. Fl. Java 2 (1912) 283. — Iberis amara L. See BACKER & BAku./f. Fl. Java 

1 (1963) 188. — J. umbellata L. See BACKER & BaAKH.f. Fl. Java 1 (1963) 188. — Lobularia 
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Fig. 1. Brassica juncea (L.) CZERN. /. Habit, x 0.6; 2. flower, x 6; 3. petal, x 6; 4. siliqua, x 2; 5. seed, x 12 

(J—3 DrRuMMOND & HEMSLEY 3360; 4, 5 CoNRADS 230; drawn after African material). Courtesy Fl. Trop. E. 

Ati. Crucita (1982)i4. f. 1: 
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maritima (L.) Desv. See BACKER & BAKH./. Fl. Java 1 (1963) 192. — Matthiola incana (L.) R.Br. 

See BACKER & BAKH./. Fl. Java 1 (1963) 192. — Sinapis alba L. See Koorp. Meded. Lands 

Plantentuin 19 (1898) 342; Exk. Fl. Java 2 (1912) 284. 

In addition the following species has been reported, probably as occasional, but it is in L 

represented only by indeterminable material: Barbarea vulgaris R.BR. See BACKER, Schoolfl. 

Java (1911) 55; Koorp. Exk. Fl. Java 2 (1912) 288; Back. & BAKH./f. Fl. Java 3 (1968) 643. 

KEY TO THE GENERA 

1. Fruit a siliqua, i.e. less than three times as long as broad. Ovary ovoid to pyriform. 

Pepsilichleswith two Seeds. OLDICHlan elliptic MORON G es cee ec aes eine ase teas 3. Lepidium 

Pasiieue with. more than two) seeds, tnangulan myOutlIne ooo. ce epee eerie sips 4. Capsella 

1. Fruit a siliqua, i.e. more than three times as long as broad. Ovary + cylindrical. 

BeesiitanascOuky-Spongy, NON-GemISCENb 25 serie ek ce «pals? e cues ice eee 2. Raphanus 

3. Siliqua opening by two valves. 

4. Siliqua narrowing into a conical beak (rostrum), terminated by the style............... 1. Brassica 

4. Siliqua without a rostrum, + abruptly terminated by the style. 

5. Siliqua with a thickened replum (i.e. thickened edge of the septum of the siliqua, on which the seeds 

STOW) explosivelysdeniscent DYACOIMMPVAIVeSs auiicmiccin: ocisis se bce eee eet 5. Cardamine 

5. Siliqua with a thin replum; valves opening without coiling .....................-.--- 6. Rorippa 

1. BRASSICA 

LINNE, Sp. Pl. (1753) 666; Gen. PI. ed. 5 (1754) 299; ENDL. Gen. PI. (1839) 882; 

B. & H. Gen. PI. 1 (1862) 84; BarLton, Hist. Pl. 3 (1871) 248; PRANTL in E. & 

P. Nat. Pfl. Fam. III, 2 (1891) 177; Scuuiz, Pflanzenr. [V-105, Heft 70 (1919) 

21; in E. & P. Nat. Pfl. Fam. ed. 2, 17b (1936) 321. — Fig. 1. 

Annual, biennial or perennial herbs, rarely subshrubs, glabrous or with 

hispidulous simple hairs. Leaves undivided to pinnatipartite. Racemes terminal, 

usually ebracteate, corymbiform to paniculate, with many rather large flowers, 

in fruit elongate, lax. Sepals erect, connivent or spreading, the inner larger and 

somewhat saccate. Petals yellow or white, spathulated to clawed. Stamens 6, the 

lateral ones often ascending, filaments linear. Lateral nectaries prismatic or re- 

duced, median ones semiglobose to filiform, often large. Ovary cylindrical, 

sometimes on a gynophore; stigma semiglobose to slightly bilobed, ovules 

numerous, usually uniseriate. Fruit a siliqua, readily dehiscent, terete or slightly 

laterally compressed, in transverse section + biconvex, attenuate into a conical 

to filiform beak with 0—3 seeds; valves rather thick, convex, with prominent 

midnerve and inconspicuous side-nerves. Seeds usually globose, reticulate, not 

mucilaginous. 

Distr. As indigenous mostly Mediterranean; a number of the nearly 40 spp. have widely spread as weeds, 

some of them in connection with cultivation. 

Ecol. Natural habitats are open, rather dry places like seacliffs, etc. In the tropics only as weeds of cul- 

tivation, roadsides, waste places, efc. 

1. Brassica juncea (L.) CZERN. Consp. Pl. Chark. Scuuiz, Pflanzenr. IV-105, 70 (1919) 55; OcHSE & 

(1859) 8; Backer, Fl. Batavia (1907) 49; Merr. FI. Baku. Ind. Groenten (1931) 164, f. 99-101; Burk. 

Manila (1912) 214; Koorp. Exk. Fl. Java 2 (1912) —_ Dict. (1935) 361; BACKER & Baku./f. Fl. Java 1 (1963) 

286; Merr. Int. Rumph. Herb. Amb. (1917) 240; 188; Henry, Harmful Pl. PNG, Bot. Bull. Lae 12 
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(1980) 43. — Sinapis juncea LINNE, Sp. Pl. (1753) 

668. — Sinapis timoriana DC. Syst. Nat. 2 (1821) 

616; Mia. Fl. Ind. Bat. 1, 2 (1858) 93; DECNE, Herb. 

Timor. Descr. (1835) 97; BoeRL. Handl. Fl. Ned. 

Ind. 1, 1 (1890) 59; Quis. Medic. Pl. Philip. (1951) 

332. — B. besseriana ANDRZ. ex TRAUTV. Bull. Soc. 

Nat. Moscou 33 (1860) 134; Koorp. Meded. Lands 

Plantentuin 19 (1898) 341. — B. integrifolia (WEST) 

Rupr. Fl. Ingrica 1 (1860) 96; MERR. En. Philip. 2 

(1923) 207. — Fig. 1. 

Annual herb, glabrous or somewhat hispid at 

bases of stem and petioles, somewhat glaucous. Stem 

erect, usually 30—150 cm high, with long ascending 

branches in upper part. Basal and lower /eaves pet- 

ioled, not auriculate, with obovate attenuate blade 

up to 20 by 10 cm, rather coarsely and irregularly 

dentate, and 1—3 pairs of small lateral lobes; median 

and upper leaves + distinctly petioled, not auricu- 

late, obovate and obtuse or oblanceolate and acute, 

usually 5—10 cm long, irregularly dentate. Racemes 

corymbiform, rather loose, with numerous flowers; 

in fruit lax, up to 50 cm long; pedicels ascending, 

5—12 mm long. Sepals green, oblong, 4—6 mm long. 

Petals bright yellow, clawed, with obovate blade, 

6—10 mm long. Anthers 1.5—2.5 mm long. Ovary 

with 10—20 ovules. Sil/iquae linear, often somewhat 

torulose, sometimes inflated, 25—75 by 2—3.5 mm, 

attenuate into a narrowly conical seedless beak, 6—12 

mm long; valves with distinct + keeled midnerve. 

Seeds dark brown, globose, 1—1.5 mm in diameter, 

with a distinct fine reticulum. 

Distr. Wild origin unknown, perhaps E. Europe 

or SW. Asia; widely spread with cultivation in Asia, 

S. Europe, Africa and America; in Malesia: Malay 

Peninsula, Java, Borneo (Brunei, Sarawak), Cele- 

bes, Moluccas, Philippines, New Guinea. 

Ecol. Weed of waste land, open places, cultiva- 

tions (sometimes in gardens); mostly at 2000—3000 m. 

Note. Brassica juncea has in later years become 

the world’s most important mustard crop. 

2. RAPHANUS 

LINNE, Sp. PI. (1753) 669; Gen. PI. ed. 5 (1754) 300; ENDL. Gen. PI. (1839) 886; 

B. & H..Gen. Pl.-1 (1862) 101; PrRantt in E:-& P. Nat. Pfl. Fam. Tie 2aso 

179; BAILLon, Hist. Pl. 3 (1871) 250; ScHuiz, Pflanzenr. IV-105, 70 (1919) 194; 

in E. & P. Nat, Pflo Fam: ed: 2, 17b (1936) 347. 

Annual to perennial herb, + hispid with simple hairs. Leaves lyrate-pinnati- 

partite to pinnatifid. Racemes terminal, ebracteate, + corymbiform, with many 

rather large flowers, in fruit elongate, lax. Sepals erect, the inner larger and 

somewhat saccate. Petals white, yellow or + violet, clawed. Stamens 6; fila- 

ments linear; anthers linear, obtuse. Lateral nectaries very small, median semi- 

globose or filiform. Ovary biarticulate; lower segment very short, upper seg- 

ment long with 2—20 ovules; stigma capitate. Fruit a transversely articulate sili- 

qua; lower segment usually stalk-like, very short, seedless; upper segment in- 

dehiscent, cylindrical, in transverse section circular, + constricted between the 

seeds, sometimes lomentaceous; beak narrow, seedless. Seeds ovoid to globose, 

reticulate to smooth. 

Distr. About 8 spp., native in the Mediterranean area; 2 spp. are almost cosmopolitan weeds. 

1. Raphanus sativus LINNE, Sp. Pl. (1753) 669; 

BACKER, Fl. Batavia (1907) 50; Merr. Fl. Manila 

(1912) 214; Koorp. Exk. Fl. Java 2 (1912) 287; 

HEYNE, Nutt. Pl. Ned. Ind. (1927) 679; OcHSE & 

BaKH. Ind. Groenten (1931) 178; Burk. Dict. (1935) 

1566; BACKER & BAKH./. Fl. Java 1 (1963) 188; Quis. 

Medic. PI. Philip. (1951) 336; SToNE, Fed. Mus. J. 26 

(1981) 80. — R. caudatus LINNE, Mant. Pl. (1767) 

95; Mia. Fl. Ind. Bat. 1, 2 (1858) 93. 

Annual or usually biennial herb with thickened 

napiform to cylindrical taproot, hispid especially in 

lower parts. Stem erect, usually branched, 15—150 

cm high. Basal and lower cauline /eaves lyrate- 

pinnatipartite to -pinnatisect, petioled, not auricu- 

late, up to 15 cm long; terminal lobe large, at least 

half as long as the whole leaf, elliptic to ovate, acute, 

+ cuneate, + coarsely dentate; lateral lobes in up to 

7 pairs (but usually much fewer), small, oblong or 

narrowly triangular, + dentate; upper leaves shortly 

to indistinctly petiolate, undivided, oblong to lan- 
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ceolate, acute, cuneate, serrate to dentate. Racemes 

loosely corymbiform to paniculate with many flow- 

ers on 10—20 mm long pedicels, in fruit elongate, lax 

with up to 30 mm long pedicels. Sepals lanceolate, 

obtuse, 5—10 mm long. Petals white, yellow or lilac, 

+ dark-veined, 15—20 mm long with obovate, emar- 

ginate to rounded blade, S—6 mm broad. Anthers + 

2.5 mm long. Siliqua 20—90 by 7—15 mm; lower seg- 

ment much reduced; upper segment of + spongy to 

corky consistency, not or slightly constricted be- 

CRUCIFERAE (Jonsell) 547 

Seeds brownish, ellipsoid to globose, 1.5—4 mm 

long, finely reticulate. 

Distr. Only known as a cultivated species, which 

has probably originated from hybrids between forms 

of R. raphanistrum L. In Malesia as a weed (prob- 

ably escaped from cultivation) at least in Java, prob- 

ably elsewhere. Cultivated also in the Malay Penin- 

sula and the Philippines, probably elsewhere. 

Ecol. Cultivated land, waste places, roadsides; 

usually 1800—2200 m altitude. 

tween the 1—12 seeds; beak conical, 10—20 mm long. 

3. LEPIDIUM 

LINNE, Sp. Pl. (1753) 644; Gen. Pl. ed. 5 (1754) 291; ENDL. Gen. PI. (1839) 879; 

B. & H. Gen. PI. 1 (1862) 87; BarLton, Hist. Pl. 3 (1871) 284; PRANTL in E. & 

P. Nat. Pfl. Fam. III, 2 (1891) 160; THELL. Die Gattung Lepidium (1906); 

SCHULZ in E. & P. Nat. Pfl. Fam. ed. 2, 17b (1936) 407; HEwson, Brunonia 5 

(1982) 73. — Papuzilla Rey, Trans. Linn. Soc. Lond. II, Bot. 9 (1916) 17; 

ScHulz in E. & P. Nat. Pfl. Fam. ed. 2, 17b (1936) 410; P.RoYEN, Mt. Fl. New 

Guinea 3 (1982) 2014. — Fig. 2. 

Annual or perennial, small to medium-sized herbs or subshrubs with taproot, 

often finely pubescent with simple hairs. Stems erect or ascending, sometimes 

procumbent, freely branching. Leaves membranous or coriaceous, simple to 

imparipinnatipartite. Racemes terminal or axillary, ebracteate, densely corym- 

bose, with small to minute flowers, in fruit narrowly cylindrical, contracted or 

elongate but usually rather dense. Sepals elliptic, not saccate, greenish. Petals 

usually whitish, somewhat longer or shorter than the sepals, or often lacking. 

Stamens 6, 4, or 2, median and/or lateral ones reduced; filaments usually linear 

to subulate. Nectarial glands usually 6 or 4, adjacent to the bases of the lateral 

filaments. Ovary flat, dorsiventrally compressed, elliptic in outline, ovules 2. 

Fruit a silicula, dehiscent, flat, strongly compressed, narrowly septate, usually 

orbicular to elliptic in outline, winged (especially distally) or not, with the short 

style as an apical notch. Seeds single in each locule, very finely reticulate, muci- 

laginous, usually reddish brown, rather flat, elliptic to obovate in outline, some- 

times narrowly and unilaterally winged. 

Distr. Worldwide; a number of the c. 150 spp. are cosmopolitan weeds. 

Ecol. Largely open, wet or dry ground without closed vegetation, in elevated regions. Very often in dis- 

turbed places. 

KEYoLO THE SPE GLES 

1. Inflorescences terminal with numerous flowers. Spines absent. 

Peyeaves deeply divided: ssiliculae withiprominent wingses-e- es ---- oer eee 1. L. sativum 

Preylveaves undividedsserratessiliculacswinglesssm. -970 5 pal eee en ener 2. L. virginicum 

1. Inflorescences very short with 5 or fewer flowers inserted at base of spines. 

SaSubshrubs more than’ 2O0lemunich® -errgts cree... eieteieee teretete orotic rome ete nena eee 5. L. maccowagei 

3. Cushion forming, rhizomatous, partly woody herbs, less than 15 cm high. 
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4. Cushions over 5 cm thick. Leaves mostly serrate or incised with up to 4 pairs of lobes 4. L. minutiflorum 

4. Cushions less than 5 cm thick. Leaves mostly deeply pinnatifid with up to 7 pairs of lobes 

1. Lepidium sativum LINNE, Sp. Pl. (1753) 644; 

Heyne, Nutt. Pl. Ned. Ind. (1927) 676; Burk. Dict. 

(1935) 1331; BACKER & Baku.f. Fl. Java 1 (1963) 

188. 

Annual herb with slender taproot, up to 70 cm 

high, erect, simple or much branched, glabrous or 

with scattered minute hairs. Leaves membranous, 

petioled, very sparsely pubescent, up to 10 cm long, 

imparipinnati- or bipinnatipartite, with 2—4 pairs of 

lateral lobes; lobes linear, lanceolate or oblanceolate, 

up to 3 cm long; uppermost leaves sometimes simple, 

serrate. Racemes terminal, with rather conspicuous 

whitish flowers, in fruit loose, up to 25 cm long; 

pedicels in fruit 3—6 mm long, ascending to almost 

erect, straight, glabrous. Sepals green with membra- 

nous margins, elliptic, 1—1.5 mm long. Petals white 

or violet, spathulate to slightly clawed, with rounded 

apex, 1.7—3 mm long. Stamens 6, with a single small 

nectary between each of them. Ovary elliptic, emar- 

ginate, with projecting style. Siliculae elliptic in 

outline, 4.5-—6.6 mm long, 3—4 mm broad, with 

prominent apical wings, deeply emarginate; style dis- 

tinct, with stigma completely within or just level with 

the top of the sinus. Seeds wingless, reddish brown, 

2—3 mm long, c. 1.5 mm broad. 

Distr. Probably native in Ethiopia and neigh- 

bouring countries to the west and north, and in the 

Near East; spread by cultivation or inadvertently to 

many parts of the world; in Malesia introduced: 

Java, Flores, probably elsewhere. 

Ecol. Occurs as an occasional escape from culti- 

vation; uncertain whether naturalized anywhere in 

the area. 

2. Lepidium virginicum LINNE, Sp. Pl. (1753) 645; 

Merr. En. Philip. 2 (1923) 207; BACKER & BAKH./. 

Fl. Java 1 (1963) 187. 

Annual or short-lived perennial herb with taproot, 

20—80 cm high with one to few erect-ascending stems, 

branching above, puberulent with thin falcate hairs. 

Leaves membranous, lowest ones lyrate-pinnatifid, 

up to7 cm long, median and upper ones mostly oblan- 

ceolate, acutely serrate. Racemes terminal with 

minute flowers, rather dense in fruit, up to 15 cm 

long; pedicels in fruit 3.5—5.5 mm long, patent, 

straight, glabrous. Sepals greenish, c. 1 mm long. 

Petals white, longer or shorter than sepals, very nar- 

row. Stamens 2 (median) with triangular nectaries. 

Ovary elliptic, emarginate, style not projecting. 

Siliculae wingless, suborbicular, 3—3.5 by 2.7—3.5 

mm, rather widely and deeply emarginate; style short 

with stigma completely contained within sinus. Seeds 

narrowly winged, red-brown, c. 1.5 by 0.9 mm. 

3. L. laeteviride 

Distr. Native of North America; widespread as a 

weed; in Malesia known from E. Java (Mt Tengger) 

and the Philippines (Luzon). 

Ecol. In Java naturalized in young forest at c. 

1500 m. Elsewhere a weed in settled areas. 

3. Lepidium laeteviride (P.ROYEN) HEwson, 

Brunonia 5 (1982) 74. — Papuzilla laeteviridis 

P.RoveN, Nova Guinea, Bot. 19 (1964) 430; Mt FI. 

New Guinea 3 (1982) 2014, f. 615, pl. 154. — Fig. 2. 

Perennial, mat- or cushion-forming, rhizomatous 

herb with persistent old leaf bases. Stems up to 3.5 

cm long, sparingly branched, puberulent, and witha 

few leaf-opposed, up to 1 cm long spines. Leaves 

coriaceous, sessile; basal ones in a rosette, sparsely 

puberulent, bipinnatifid with up to 7 pairs of lobes, 

acute, without spines; cauline leaves obovate, entire 

or acutely serrate. Racemes axillary at the base of 

spines with 1—3 minute flowers, in fruit hardly elon- 

gating, up to 10 mm long; pedicels 2—3 mm long, pa- 

tent, sparsely pubescent. Sepals green with hyaline 

margins, c. 1 mm long. Petals white, shorter than 

sepals, 0.6—0.8 mm long. Stamens 2 (median), with 

4 linear nectaries, one on either side of each stamen. 

Ovary elliptic with inconspicuous style. Si/iculae in 

outline broadly ovateto obovate, 3—3.5 by2.5—3mm, 

with very narrow wing in upper third, shallowly emar- 

ginate; style very short, stigma sessile or nearly so. 

Seeds wingless, dark brown, 1.5—2 by 0.8—!.3 mm. 

Distr. Malesia: Papua New Guinea (Morobe 

District, Sarawaket Range, Mt Bangeta). 

Ecol. On overgrown screes and among boulders 

at c. 4100 m. 

4. Lepidium minutiflorum (RIDLEY) HEwson, 

Brunonia 5 (1982) 74. — Papuzilla minutiflora 

Riptey, Trans. Linn. Soc. Lond. II, Bot. 9 (1916) 16, 

f. 7-14, pl. 1; MERR. & Perry, J. Arn. Arb. 24 

(1943) 207; P.RovEN, Nova Guinea, Bot. 19 (1964) 

428; Mt. Fl. New Guinea 3 (1982) 2014, f. 614. 

Perennial, mat- or cushion-forming rhizomatous 

herb with persistent old leaf bases. Stems up to at 

least 12 cm, intricately branched, puberulent, with 

numerous leaf- or bract-opposed, up to 1.2 cm long 

spines. Leaves coriaceous, sessile, up to 25 mm long, 

glabrous to sparsely puberulent, impari- (or rarely 

bi-)pinnate with 2—4 pairs of lobes, or undivided, 

acutely serrate or entire. Racemes axillary at the base 

of spines with 1—3 minute flowers, in fruit little elon- 

gating, to 5 mm long; pedicels 2—4 mm long, 

straight, patent, puberulent. Sepa/s green with hya- 

line margins, 1—1.5 mm long. Petals white, shorter 

than or equalling sepals, linear. Stamens 2 (median) 
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Fig. 2. Lepidium laeteviride (P.ROYEN) HEwson. a. Habit, x 4; b. flower, x 12; c. ditto, calyx removed; d. 

petals; e. ovary; f. ovary, lateral view; all x 16; g. fruit; A. seeds; i. fruit valve; all x4 (P. RoyeN 20026). 

with 4 shield-like nectaries, one on either side of each 

stamen. Ovary elliptic with very short style. Siliculae 

broadly to cordate in outline, 2.5—5 by 2—4 mm, 

with narrow wing in upper third, not or indistinctly 

narrowly and shallowly emarginate; style 0.5—1 mm 

long, stigma exserted from the sinus. Seeds wingless, 

dark brown, 1—2 by 0.5—1.3 mm. 

Distr. Malesia: West New Guinea (Mts Car- 

stensz & Wilhelmina), Papua New Guinea (W. Sepik 

District: Mt Capella). 

Ecol. Screes, wet open places, tussock grassland, 

heaths; 3100—4350 m. 

5. Lepidium maccowagei Hewson, Brunonia 5 

(1982) 75. — Papuzilla minutiflora auct. non 

RIDLEY: P.RoYEN, Mt. Fl. New Guinea 3 (1982) 

2014, p.p., as to Papua New Guinea specimens. 

Subshrub with taproot, 20—35 cm high or more, 

woody, branched, puberulent, with numerous leaf- 

opposed, up to 1.3 cm long spines. Leaves coria- 

ceous, sessile, up to 14 by 5 mm, glabrous to puber- 

ulent, ovate to obovate, acutely serrate. Raceme re- 

duced to a single flower at the base of a spine; pedi- 

cels 3—5 mm long, straight, patent, puberulent. 

Sepals green with hyaline margins, 0.7—1 mm long. 

Petals white, shorter than or equalling sepals, linear. 

Stamens 2 (median) with 4 linear nectaries, one on 

either side of each stamen. Ovary elliptic with very 

short style. Siliculae broadly elliptic to obovate, 

3.5—6.5 by 2.5—3.8 mm, with narrow wing in upper 

third, narrowly and shallowly emarginate; style c. 

0.3 mm long, just level with the top of the sinus or 

slightly exserted. Seeds wingless, red-brown, 2—2.5 

by 1.1—1.5 mm. 

Distr. Malesia: Papua New Guinea (Southern 

Highlands: Mt Giluwe, Kaguba). 

Ecol. Screes, stream-edges, efc., at lower alti- 

tudes along roadsides; 2750—3500 m. 

4. CAPSELLA 

Mepicus, Pflanzengatt. 1 (1792) 85; ENDL. Gen. Pl. (1839) 878; B. & H. Gen. 

Pl. 1 (1862) 86; BaILLon, Hist. Pl. 3 (1871) 287; ScHutz in E. & P. Nat. Pfl. 

Fameds2 o7 biG! 936)r453" 
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Annual to short-lived perennials, small to medium-sized with taproot. Hairs 

simple, or forked, or branched. Racemes terminal, ebracteate, corymbose, with 

small flowers, in fruit loose. Sepals somewhat spreading, not saccate. Petals 

white, sometimes reddish or yellowish, + clawed, rarely absent. Stamens 6; 

filaments linear; anthers ovoid, obtuse. Nectaries as semicircular glands at each 

side of each lateral stamen. Ovary dorsiventrally flattened, obovate in outline, 

with 10—40 ovules in each locule. Fruit a silicula, dehiscent, flat, with narrow 

septum, obtriangular to obcordate, valves keeled. Seeds numerous, not mucila- 

ginous. 

Distr. About 5 spp., mainly European; doubtfully congeneric species in other parts of the world; in 

Malesia introduced. 

1. Capsella bursa-pastoris (L.) Mepicus, Pflanzen- 

gatt. 1 (1792) 85; Backer, Schoolfl. Java (1911) 58; 

Koorp. Exk. Fl. Java 2 (1912) 291; Merr. En. 

Philip. 2 (1923) 208; BACKER & Baku -f. Fl. Java 1 

(1963) 192; EvERAARTS, Weeds Veget. Java (1981) 

aye SHE 

Annual to short-lived perennial herb, 5-50 cm 

high. Stems 1—few, erect or ascending, simple or 

sparsely branched. Rosette /eaves numerous, 

petiolate, imparipinnatipartite to coarsely dentate, 

oblanceolate in outline, 3—15 cm long; cauline leaves 

rather few, smaller, oblong to lanceolate, undivided 

(lower leaves sometimes lyrate-pinnatifid), sagittate 

and clasping, coarsely to finely distantly dentate or 

pedicels spreading to divaricate, 5-20 mm long. 

Sepals green, mostly pubescent, oblong (sometimes 

with a tinge of purple), c. 1.5 mm long. Petals white, 

clawed, distinctly exceeding sepals, 1.8—3 mm long. 

Silicula obtriangular, with straight or slightly con- 

cave margins, + emarginate, 5-10 mm long, 2.5—8 

mm broad; style c. 0.3 mm long. Seeds reddish 

brown, oblong, 0.8—1 by c. 0.4 mm, minutely verru- 

cose. 

Distr. Almost cosmopolitan as a weed, probably 

native in Europe, introduced in Malesia, recorded 

from highlands of E. Java, Philippines (Luzon) and 

E. New Guinea; probably more widespread. 

Ecol. Weed of cultivated soil in mountain areas; 

2000—2500 m. 

Vern. Shepherd’s purse (E). 

entire. Stem and leaves with simple and branched 

hairs. Racemes dense, with numerous small flowers, 

in fruit elongate, loose, sparsely hairy or glabrous; 

5. CARDAMINE 

LINNE, Sp. PI. (1753) 654; Gen. Pl. ed. 5 (1754) 295; ENDL. Gen. PI. (1839) 865; 

B. & H. Gen. PI. 1 (1862) 70; PRANTL in E. & P. Nat. Pfl. Fam. III, 2 (1891) 

184; BAILLon, Hist. Pl. 3 (1871) 234; ScHutz, Bot. Jahrb. 32 (1903) 280; in E. 

& P. Nat. Pfl. Fam. ed. 2, 17b (1936) 527. — Pteroneurum DC. Syst. Nat. 2 

(1821) 269. — Fig. 3. 
Annual, biennial or perennial, small to large herbs, with a taproot and often 

with creeping or tuberous rhizomes. Hairs often present, simple. Stems erect, 

ascending, sometimes basally rooting. Racemes mostly terminal, ebracteate, 

densely to laxly corymbose, with a few to numerous small to medium-sized 

flowers, in fruit at least basally elongate and lax. Sepals not saccate, not spread- 

ing; margins hyaline. Petals white, cream, violet or purple, spathulate to 

clawed, sometimes lacking. Stamens 6—4, rarely fewer; filaments linear to 

subulate. Nectaries horseshoe-shaped or a close ring-shaped tissue around the 

lateral stamen and usually as a conical gland outside each median pair of sta- 

mens. Ovary cylindrical, usually with a short narrower style; stigma flat; ovules 



1988] CRUCIFERAE (Jonsell) 5511 

4—40. Fruit a siliqua, dehiscent, linear, straight, tapered towards the narrow 

style; stigma flat; fruit disrupting explosively by the valves coiling from the base 

upwards; replum swollen; valves without prominent nerves. Seeds uniseriate, 

flattened, usually broadly elliptic to oblong, minutely rugose to colliculate, not 

mucilaginous. 

Distr. In subarctic, temperate, and montane tropical areas all over the world; c. 130 spp., of which 6 spp. 

in Malesia. 

Ecol. Most species grow in moist places, many in or along running water, in marshes, efc. Quite a few 

form undergrowth in rather dense forests. Very few species are widely spread as weeds, though many are local- 

ly favoured by human interactions (clearings, ditches, efc.). 

Note. Specific delimitation is notoriously difficult in this genus through frequent hybridization and occur- 

rence of polyploids. 

KEYo TO VLHE SPE CTES 

1. Leaves tripartite or undivided. 

2. Leaves undivided or terminal leaflet at least 6 times as long as the lateral ones....... 

2. Leaves tripartite, terminal leaflet not more than 3 times as long as the lateral ones.... 

1. C. papuana 

2. C. africana 

1. Most leaves with two or more pairs of lateral leaflets. 

3. Leaflets oblanceolate in outline. Plants usually very slender with internodes much longer than leaves 

3. C. altigena 

3. Leaflets ovate to orbicular in outline. Plants not very slender, with most internodes equalling or shorter 

than leaves. 

Ambetalsiatwleastoummelong =a. -e ore seen cack 

4. Petals not exceeding 4 mm. 

SO CREE oA ORE Porto NS OR Ae Ee er 4. C. keysseri 

5. Pedicels of siliquae patent at an angle with stem exceeding 45° (usually c. 60°). Seeds at least 1.1 mm 

OVEN age Sean Chcoilid5 tile ceotiac io eacn ead eric nee EE eee Ta a Re LY! AUER SUD) RS od Fe 5. C. flexuosa 

5. Pedicels of siliquae erect to erecto-patent (angle with stem c. 45° or less). Seeds shorter than 1.1 mm 

1. Cardamine papuana (LAuT.) O.E.ScHULZ, Bot. 

Jahrb. 55 (1918) 271, f. 1E; MERR. & PERRY, J. Arn. 

Arb. 24 (1943) 207; P.RovEN, Mt. Fl. New Guinea 3 

(1982) 2021. — C. africana L. ssp. borbonica (PERS.) 

O.E.SCHULZ var. papuana Laut. in K.Sch. & Laut. 

Fl. Deut. Schutzgeb. Stidsee, Nachtr. (1905) 271; 

PuLLE, Nova Guinea 8 (1911) 641. — Fig. 3. 

Perennial, rhizomatous, glabrous (rarely pubes- 

cent) herb with 15—SO cm high, erect or ascending 

shoots, appearing solitarily or with 2 or 3 together. 

Stems unbranched or with a few rather long branches 

in the upper part. Leaves tripartite or unifoliate 

(side-lobes reduced); basal leaves (often not present) 

up to 12 cm long with 9 cm long petioles; cauline 

leaves rather few, up to 8 cm long, without or with 

only slightly auriculate, 2—8 cm long petioles; termi- 

nal leaflet ovatotriangular, acute to acuminate, at 

base cuneate or rounded (rarely truncate), distantly 

serrate-dentate, 3—12 by 1—4 cm on 5—20 mm long 

petiolules (in partite leaves); lateral leaflets ovate, 

acute, sparsely serrate or dentate, 0.5—3 by 0.2—2 cm 

on 1—4 mm long petiolules. Racemes terminal (but 

often surpassed by upper leaves) with 5—15 flowers 

on 0.5—5 cm long peduncles, in fruit condensed or 

6. C. hirsuta 

loose, 1—6 cm long; pedicels straight, erecto-patent, 

5—12 mm long. Sepals green with hyaline margins, 

oblong, 2.5—4 mm long. Petals white, broadly 

spathulate, usually notched, 2 or 3 times longer than 

sepals, 8—12 mm long, + half as broad. Stamens 6, 

with linear filaments; anthers c. 0.8 mm long. Ovary 

cylindrical with indistinctly demarcated style and 

somewhat expanded stigma. Si/iqua straight, linear, 

20—40 by 1.5—2 mm; style 0.5—1.7 by 0.3—0.5 mm. 

Seeds dark to light brown, oblong in outline, 1.7—2 

by 1—1.3 mm, smooth. 

Distr. Malesia: New Guinea (throughout), 

rather widely distributed. 

Ecol. Wet cliffs, rocky banks of streams in 

forests; 500-3100 m. 

2. Cardamine africana LINNE, Sp. Pl. (1753) 655; 

Scuuiz, Bot. Jahrb. 32 (1903) 414; Koorp. Exk. FI. 

Java 2 (1912) 290; BotpinGu, Zakfl. Landb. Java 

(1916) 67; Koorp. FI. Tjibodas 3 (1923) 80; RIDLEy, 

J. Mal. Br. R. As. Soc. n. 87 (1926) 52; HENTY & 

PRITCHARD, Weeds New Guinea, Div. Bot. Lae, Bot. 

Bull. 7 (1973) 96. — C. borbonica PERs. Syn. Pl. 2 

(1807) 195. — Pteroneurum javanicum BLUME, 
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Fig. 3. Cardamine papuana (Laut.) O.E.ScHutz. a. Habit, x 0.6; b. siliqua, x2; c. seed, scale bar 1 mm 

(SCHODDE 5540). Del. K.G. Forss. 

Bijdr. (1825) 51; ZoLi. & Mor. Syst. Verz. (1845/46) 

35; Mia. Fl. Ind. Bat. 1, 2 (1858) 93. — C. javanica 

(BLUME) Mia. Ill. Arch. Ind. (1871) pl. X; Borer. 

Hand. Fl. Ned. Ind. 1, 1 (1890) 58; BAcKER, School- 

fl. Java (1911) 56. — C. africana L. ssp. borbonica 

(PERS.) SCHULZ, Bot. Jahrb. 32 (1903) 414; DocTERS 

VAN LEEUWEN, Verh. Kon. Akad. Wet. Amsterdam, 

sect. II, 31 (1933) 167; BACKER & BAKH./. Fl. Java 1 

(1963) 191; STEEN. Mt. Fl. Java (1972) pl. 13/6; 

P.RoyYEN, Mt. Fl. New Guinea 3 (1982) 2021; StTREI- 

MANN, Canberra Nat. Bot. Gard. (1983) 100 (‘var. 

borbonica’). 

Perennial rhizomatous herb with 10—80 cm high, 

erect or ascending shoots appearing solitary or clus- 
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tered. Stems often basally rooting, unbranched or 

with a few branches, most from the lower parts, gla- 

brous or basally puberulent. Leaves tripartite (rarely 

with one additional small pair of leaflets), glabrous 

or hispidulous above; basal leaves up to 15 cm long 

with up to 8 cm long petioles, soon disappearing; 

cauline leaves few to numerous, 5—20 cm long, in 

lower leaves with proportionally very long (up to 12 

em), slightly auriculate petioles; terminal leaflet 

broadly to narrowly ovate or subtriangular, acute to 

acuminate (but the tip often obtuse with a short 

point), at base truncate or rounded (in upper leaves 

also cuneate), often oblique, crenate, serrate or in- 

cised (especially plants from New Guinea), 1.5—7.5 

by 0.8—4 cm on 2—20 mm long petiolules; lateral 

leaflets of similar shape as the terminal, slightly to 

considerably smaller, 0.5—6.5 by 0.2—3 cm on 

0.5—10 mm long petioles. Racemes terminal with 

5—20 flowers on 1—25 cm long peduncles, in fruit 

condensed or loose, 2—25 cm long; pedicels straight, 

erecto-patent, 4—30 mm long. Sepals green with hya- 

line margins, elliptic, 1.4—4.5 mm. Petals white to 

pale violet, spathulate, broadly obtuse, at least twice 

as long as sepals, 3—12 mm long, + 1/3 as broad. 

Stamens 6 with subulate filaments; anthers 1—1.5 

mm long. Ovary cylindrical with short narrower style 

and somewhat expanded stigma. Si/iqua straight, lin- 

ear, 20—55 by 1.3—2.5 mm, tapered towards style, 

which is 0.6—2.5 by c. 0.4 mm. Seeds red or dark 

brown, broadly elliptic or oblong in outline, 1.5—2.5 

by 1—1.5 mm, smooth. 

Distr. Ubiquist in tropical montane areas. In 

Africa from Ethiopia south to South Africa (Cape 

Province) and westwards to Mt Cameroun; also in 

Fernando Poo, Sao Tomé, Comores, Madagascar 

and Réunion. In America in many Caribbean is- 

lands, Central America and NW. South America; in 

Asia in India and Sri Lanka; in Malesia: Sumatra 

(northern parts: W., E. coast, Tapanuli, Atjeh), 

Java (W., E.), Lesser Sunda Islands (Bali, Lombok, 

Sumbawa), Ceram, Papua New Guinea. 

Ecol. Undergrowth in montane forests, often 

also in clearings, along roads and paths. Usually in 

damp, shady places; 200—2400 m. 

3. Cardamine altigena O.E.ScHutz, Bot. Jahrb. 62 

(1929) 479; MerRR. & PERRY, J. Arn. Arb. 24 (1943) 

207; HooGLAND, Blumea Suppl. 4 (1958) 227; 

P.RoyYEN, Mt. Fl. New Guinea 3 (1982) 2021, f. 616, 

pl. 154. 

Perennial, slender herb with 20—50 cm long stems, 

ascending to largely prostrate and running with root- 

ing nodes from which more stems may arise. Stems 

glabrous with few, slender branches. Leaves gla- 

brous or sparsely ciliate, imparipinnate with 1—3 

pairs of lateral leaflets (rarely leaflets lacking); basal 

leaves 2—7 cm long with 1.5—3 mm long petioles, 
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soon disappearing; cauline leaves distantly inserted, 

rather few, up to 6 cm long with non-auriculate, up 

to 2 cm long petioles; terminal leaflets trifid, orbicu- 

lar or reniform, in upper leaves oblanceolate, obtuse, 

0.5—1.5(—3) by 0.1—1.2(—2) cm, on 0—8 mm long 

petiolules; lateral leaflets trifid to oblanceolate, 

0.2—0.7 by 0.1—0.5 cm, petiolules c. 1 mm. Racemes 

terminal, with 3—10 flowers, often very slender; 

pedicels straight, erect to erecto-patent, 8—15 mm 

long. Sepals green to reddish white with hyaline mar- 

gins, oblong, 1.8—2.7 mm long. Petals white, 

spathulate, obtuse, 3.5—6 mm long, + 1/3 as broad. 

Stamens 6, tetradynamous, with subulate filaments; 

anthers 0.3—0.5 mm long. Ovary cylindrical with in- 

distinct style and flat stigma. Si/iqua straight linear, 

13—35 by 1.3—1.8 mm; style 0.4—2 by c. 0.5 mm. 

Seeds red-brown, oblong in outline, 1.4—1.7 byc. 1.1 

mm, smooth. 

Distr. Malesia: New Guinea (throughout), wide- 

spread in high mountain areas. 

Ecol. Preferably in or near running water; along 

streams, in wet grassy slopes; 1700—4000 m. 

4. Cardamine keysseri O.E.ScHu1z, Bot. Jahrb. 62 

(1929) 480; P.RovEN, Mt. Fl. New Guinea 3 (1982) 

2025, f. 617, pl. 156. 

Annual to probably short-lived perennial herb 

with 10—40 cm high, ascending main stem, basally 

prostrate and rooting at nodes, from which one to 

several new stems may arise. Stems in lower parts 

mostly hispidulous without or with rather few, usual- 

ly arcuate branches. Leaves glabrous or with a few 

scattered hairs, imparipinnate with 2—4 pairs of 

lateral leaflets; basal leaves 4—8 cm long with 1—4 cm 

long petioles, soon disappearing; cauline leaves often 

numerous, up to 9 cm but mostly much smaller with 

non-auriculate petioles; leaflets trifid, acute (often 

with a point), at base attenuate, cuneate (rarely trun- 

cate), 0.3—2.5 by 0.2—1.4 mm; terminal leaflet often 

larger and proportionately narrower than the lateral; 

petiolules 0-15 mm. Racemes terminal with 5—10 

flowers on up to 4 cm long peduncles, in fruit up to 

10 cm long; pedicels straight, erecto-patent, 4—10 

mm long. Sepals green to reddish with hyaline mar- 

gins, oblong, 2.5—3.5 by c. 1.2 mm. Petals white, 

spathulate, obtuse or emarginate, 2—3 times longer 

than sepals, 7—8 mm long, + half as broad. Stamens 

6 of nearly equal length with subulate filaments; an- 

thers c. 0.8 mm long. Ovary bottle-shaped, with 

short distinct style and slightly expanded stigma. Sili- 

quae straight, linear, 20-38 by 1—2 mm; style 

0.5—1.4 by c. 0.5 mm. Seeds red-brown, elliptic in 

outline, 1.4—1.8 by 1.2—1.4 mm, smooth. 

Distr. Malesia: New Guinea (throughout), 

rather widespread. 

Ecol. Sandy or gravelly streambanks, moist forest 

clearings, moist eroded soil, in gardens; 900—4000 m. 
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5. Cardamine flexuosa WITH. Arr. Brit. Pl. ed. 3, 3 

(1796) 578; ScHuLtz, Bot. Jahrb. 32 (1903) 473; 

Koorp. Exk. Fl. Java 2 (1912) 290; BoLDINGH, 

Zakfl. Landb. Java (1916) 67; RipLey, J. Fed. Mal. 

St. Mus. 8, 4 (1917) 15. — Pteroneurum decurrens 

Biume, Bijdr. (1825) 51. — C. decurrens (BLUME) 

ZOLL. & Mor. Syst. Verz. (1845/46) 35; Mia. FI. Ind. 

Bat. 1, 2 (1858) 93; Ill. Arch. Ind. (1871) pl. X; 

Boer. Hand. Fl. Ned. Ind. 1, 1 (1890) 58; BACKER, 

Voorl. Schoolfl. (1908) 11; Schoolfl. Java (1911) 56. 

— C. regeliana Mig. Ann. Mus. Bot. Lugd.-Bat. 2 

(1865) 73; MerR. En. Philip. 2 (1923) 208; RIDLEY, 

J. Mal. Br. R. As. Soc. n. 87 (1926) 52. 

Mostly perennial, diffusely branching herb; from 

the base usually many erect to ascending, curved or 

flexuous stems, in lower parts sometimes prostrate 

and rooting, 10—50 cm high with few to numerous 

scattered hairs. Basal /eaves rarely persistent; cauline 

leaves nearly glabrous to sparsely pubescent, mostly 

numerous, imparipinnate with a terminal and 2 or 3 

pairs of lateral leaflets, 2-10 cm long; petiole non- 

auriculate; leaflets narrowly to broadly ovate or or- 

bicular in outline, obtuse, truncate to cuneate, usual- 

ly crenate and often shallowly trifid; terminal leaflets 

0.7—3.5 by 0.7—2 cm on distinct petiolules; lateral 

leaflets 0.4—1.5 by 0.3—1.5 cm on 1.5—7 mm long 

petiolules. Racemes terminal with 5—20 flowers, in 

fruit rather lax, up to 12 cm long; pedicels in fruit pa- 

tent (angle to stem over 45°), 6—12 mm long with pa- 

tent to erect siliquae, angled upwards at junction 

with the pedicel. Sepa/s green with narrow hyaline 

margins, oblong, obtuse, c. 1.5 mm long. Petals 

white, spathulate, 2.5—4 mm long. Stamens 6, dis- 

tinctly tetradynamous; anthers 0.3—0.4 mm long. 

Ovary cylindrical with a rather short style, narrower 

than the ovary, and a flat stigma. Siliqua straight, 

linear, 18—30 by 0.8—1.2 mm; style 0.7—2 by c. 0.3 

mm. Seeds reddish brown, often with a vestigial 

wing, broadly oblong in outline, 1.1—1.4 by 0.8—1.1 

mm, nearly smooth. 

Distr. Circumpolar in northern temperate 

region. Also in some montane areas further south. In 

Malesia: N. Sumatra (Atjeh), Java, Celebes (Mena- 

do), Philippines (Mindanao, Luzon), Moluccas 

(Buru, Ceram). 

Ecol. Moist places in forests, among rocks and 

boulders, at streams, in clearings; 1000—2200 m. 

6. Cardamine hirsuta LINNE, Sp. Pl. (1753) 655; 

BoeERL. Handl. Fl. Ned. Ind. 1, 1 (1890) 58; Koorp. 

Nat. Tijd. Ned. Ind. 62 (1902) 234; ScHuLz, Bot. 

Jahrb. 32 (1903) 464; Backer, Schoolfl. Java (1911) 

56; Koorp. Exk. Fl. Java 2 (1912) 290; RIDLEy, 

Trans. Linn. Soc. Lond. II, Bot. 9 (1916) 17; Koorp. 

Fl. Tjibodas 3 (1923) 80; Hocnr. Candollea 2 (1925) 

371; BuRK. & HEND. Gard. Bull. S. S. 3 (1925) 345; 

DocTERS VAN LEEUWEN, Verh. Kon. Akad. Wet. 

Amsterdam, sect. II, 31 (1933) 168; BACKER & 

BaAKH./f. Fl. Java 1 (1963) 191; STEEN. Mt. FI. Java 

(1972) pl. 13/5; HENTy & PRITCHARD, Weeds New 

Guinea, Div. Bot. Lae, Bot. Bull. 7 (1973) 96, fig.; 

Gitur, Ann. Naturhist. Mus. Wien 83 (1980) 429; 

EVERAARTS, Weeds Veget. Java (1981) 53, f. 39. — 

C. flexuosa auct. non W1TH.: STONE, Fed. Mus. J. 26 

(1981) 80. 

Usually annual, branching from the base but not 

or very sparsely above (occasionally perennial and 

then branched above and devoid of leaf-rosette). 

Stems erect or in tall specimens curving, 5—30 cm 

high, glabrous or with scattered hairs. Basal /eaves 

forming a distinct rosette, cauline leaves rather few; 

all leaves imparipinnate, with a terminal and 2—6 

pairs of lateral leaflets, 1.5—10 cm long (including 

petiole); petiole non-auriculate, with a few straight 

hairs at base; leaflets rhombic, ovate, orbicular or 

reniform, truncate to broadly cuneate (in upper parts 

also narrowly cuneate), entire to deeply crenate, oc- 

casionally with secondary lobes, glabrous or with 

scattered hairs; terminal leaflet 0.5—1.5 by 0.3—2 

cm, distinctly petioled, the lateral ones oblique, 

0.2—1 by 0.2—1.1 cm, nearly sessile or with a petiole 

up to the length of the leaflet. Racemes terminal, very 

dense, with several small whitish flowers, in fruit 

rather lax (up to c. 10 cm long); pedicels in fruit erect 

to suberect (angle to stem usually c. 45° or less), 3—8 

mm long with erect siliquae overtopping the flowers. 

Sepals green with narrow white margins, oblong, ob- 

tuse, c. 1.5 mm long. Petals white, narrowly spathu- 

late, usually 2-3 mm long (rarely absent). Stamens 

4—6; anthers c. 0.4 mm long. Ovary cylindrical with 

a very short style narrower than the ovary, and a flat 

stigma. Siliqua glabrous, linear, 12—27 by c. 1 mm; 

style 0.5—1 by c. 0.4 mm. Seeds reddish brown with 

a vestigial wing, broadly oblong to suborbicular in 

outline, c. 1 by 0.8 mm, smooth. 

Distr. Native at least in Europe, and probably in 

some tropical mountain areas (Ethiopia, E. Africa, 

Cameroun). Widespread as a weed in most parts of 

the world and probably naturalized in many areas; in 

Malesia: possibly native in some mountain areas, 

elsewhere a weed or naturalized; Malay Peninsula 

(incl. also Singapore), Sumatra (N. parts, Ben- 

coolen), Java, Borneo (Sabah), Philippines (Luzon), 

New Guinea (throughout). 

Ecol. Moist, open ground in montane forests, 

clearings, etc.; 850—3000 m. Weed in gardens, flow- 

erbeds, also at low altitudes. 
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6. RORIPPA 

Scop. Fl. Carniol. (1760) 520; JonsELL, Symb. Bot. Upsal. 19? (1968); Stuckey, 

Sida 4 (1972) 279. — Nasturtium R.Br. in Ait., Hort. Kew. ed. 2, 4 (1812) 109; 

ENDL. Gen. Pl. (1839) 863; B. & H. Gen. PI. 1 (1862) 68; PRANTL in E. & P. 

Nat. Pfl. Fam. III, 2 (1891) 184; Baitton, Hist. Pl. 3 (1871) 232; Scuutz in E. 

& P. Nat. Pfl. Fam. ed. 2, 17b (1936) 551. — Trochiscus GiLi1, Ann. Naturhist. 

Mus. Wien 83 (1980) 430. — Fig. 4. 

Annual to perennial, small to rather tall herbs with a taproot, sometimes also 

with root-runners or adventive roots from the stem-nodes, practically glabrous 

to pubescent with simple, pointed hairs. Stems prostrate to erect, usually much 

branched. Leaves membranous, usually pinnatifid to pinnate, often auriculate. 

Racemes terminal, less often axillary, with or without bracts, nearly corymbose, 

with numerous, rather small to small flowers, in fruit cylindrical and loose. Sep- 

als greenish, elliptic, not saccate, spreading. Petals yellow or white, equalling 

or upto + twice as long as the sepals. Stamens 6, distinctly tetradynamous, with 

usually linear filaments; anthers ovate to oblong, yellow, blunt. Nectarial tissue 

+ surrounding the lateral filament bases, usually also extending outside the me- 

dian ones but sometimes lacking there. Ovary spheroid to narrowly cylindrical, 

with numerous ovules. Fruits terete, very variable in shape (globose to narrowly 

linear), without or rarely with a very short gynophore, usually with a short but 

distinct style and flat to slightly bifid stigma, dehiscent by 2 valves with or 
without very fine midnerve. Seeds many to numerous, not mucilaginous, finely 

and variously sculptured, yellowish to dark brown, ellipsoid to spheroid, wing- 

less, 0.5—1.5 mm diameter. 

KEY TO) THE SPECIES 

imelwacemeswbracteate:: lave eens. Stake Bee... LS EL OR eee aoe 8. R. benghalensis 

1. Racemes ebracteate (rarely with a few bracts at the lowest pedicels). 

PRSiliquac notmmonrethanwlssammpthicke seas «Cece aoe eee eee eee 7. R. heterophylla 

2. Siliquae more than 1.5 mm thick. 

3. Pedicels of fruits straight. 

AmSecdsiniotovers0: Sammon sis 5. 96. eae = 3 a Se ee 9. R. micrantha 

4. Seeds longer than 0.8 mm. 

5. Cauline leaves numerous; seeds distinctly reticulate (c. 150 areoles per face)........ 2. R. backeri 

5. Cauline leaves absent or few; seeds very finely reticulate (over 300 areoles per face) 3. R. peekelii 

3. Most pedicels of fruits curved. 

Gaeralsawhitesseedsicoarselyareticulatesenes: |. eoee een eee 1. R. nasturtium-aquaticum 

6. Petals yellow. Seeds with very fine surface patterns. 

VRipersiliquacnnilatedyisemislobosenter wari... . See eee eee eee eee 6. R. schlechteri 

7. Ripe siliquae + ellipsoid to sausage-shaped, not inflated. 

8. Seeds with warty processes. Very tall and stout plants ..................... 5. R. hybosperma 

Sapseeds) withoutsprocesseseuModeratelyanichhplantsiase eee ee eee eee 4. R. palustris 

1. Rorippa nasturtium-aquaticum (L.) Hayek, 2, 4 (1812) 110; Mig. Fl. Ind. Bat. 1, 2 (1858) 73; 

Sched. Fl. Stir. Exs. 3-4 (1905) 22. — Sisymbrium Boert. Handl. Fl. Ned. Ind. 1, 1 (1890) 58; Koorp. 

nasturtium-aquaticum LINNE, Sp. Pl. (1753) 657. — | Meded. Lands Plantentuin 19 (1898) 342; BACKER, 

Nasturtium officinale R.BR. in Ait., Hort. Kew. ed. Schoolfl. Java (1911) 55; Koorp. Exk. Fl. Java 2 
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Fig. 4. Harvest of Rorippa nasturtium-aquaticum (L.) HAYEK (Photogr. W.F. WINCKEL, 1918). 

(1912) 288; Merr. En. Philip. 2 (1923) 208; HEYNE, 

Nutt. Pl. Ned. Ind. (1927) 680; OcHsE & BAKH. Ind. 

Groenten (1931) 176, f. 108; Burk. Dict. (1935) 

1534; Quis. Medic. Pl. Philip. (1951) 335; BACKER & 

BaKH./f. Fl. Java 1 (1963) 191; Grtt1, Ann. Naturhist. 

Mus. Wien 83 (1980) 430; LENCH & OsBORNE, Fresh- 

water Pl. Papua New Guinea (1985) 105. — Rorippa 

officinalis (R.BR.) P.ROYEN, Mt. Fl. New Guinea 3 

(1982) 2029. — Fig. 4. 

Perennial, practically glabrous herb. Stems juicy 

and hollow, prostrate to ascending, usually rooting 

at the lower nodes, richly branched, 10—100 cm long. 

Leaves petiolate, auriculate, pinnatisect, oblong in 

outline, up to 10 cm long; lateral leaflets in 2—9 

pairs, sessile, narrowly obovate, elliptic or nearly or- 

bicular, entire to faintly dentate; terminal leaflet of 

similar shape, often somewhat larger. Racemes 

mostly terminal, ebracteate with numerous small 

white flowers, in fruit rather loose but short, usually 

c. 10 cm long; pedicels spreading to somewhat re- 

flexed, 8—12 mm long. Sepals green, elliptic, c. 2mm 

long. Petals white, often with a violet tinge, obovate, 

c. 4mm long. Anthers c. 0.7 mm long. Ovary nar- 

rowly ellipsoid, with short but distinct style. Siliqua 

broadly linear, often curved and torulose, 10—18 by 

2—2.5 mm, 7—12 times as long as broad, with seeds 

arranged in two distinct rows; style 0.8—1.8 by c. 0.5 

mm, with a slightly expanded stigma; valves rather 

thin, bulging when seeds are ripe. Seeds shining, dark 

red-brown, nearly orbicular in outline, 1—1.3 mm 

long, covered by a distinct rather high reticulum, 

which forms 25—S0 areoles at each side of the seed. 

Distr. Native in Europe and West Asia, perhaps 

also in Ethiopia; widely cultivated (‘watercress’) and 

spread with European settlements to temperate and 

montane areas throughout the world; in Malesia: 

Java (especially West, rarer in Central and East), 

Lesser Sunda Islands (Flores), Borneo (Sabah), 

Philippines (Luzon), Papua New Guinea. Probably 

naturalized in many more areas than so far recorded. 

Ecol. Along streams, ditches and all sorts of run- 

ning water, on shores or floating in shallow water; c. 

350—2500 m. Forms often large mats which very 

rarely produce flowers. 

2. Rorippa backeri (O.E.ScHULZ) JONSELL, Bot. 

Notis. 132 (1979) 536. — Nasturtium backeri 

O.E.Scuut1z, Notizbl. Bot. Gart. Berlin 9 (1925) 84; 

BACKER & BAKH./f. Fl. Java 1 (1963) 191; STEEN. Mt. 

Fl. Java (1972) pl. 12/7. 
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Annual or short-lived perennial herb with taproot, 

glabrous, 30—150 cm high. Stems erect, usually soli- 

tary, unbranched or with few erecto-patent bran- 

ches. Basal and lower cauline /eaves originally nu- 

merous (in older specimens lacking), 40—150 by 

10—30 mm, petiolate, lyrato-pinnate with 1—4 pairs 

of oblong 5—12 by 2—10 mm lateral lobes; terminal 

lobe elliptic to ovate, 20—35 by 9—30 mm; cauline 

leaves numerous, 3—10 by 0.7—2 cm, lyrato- 

pinnatifid with long petioles, auriculate, with usually 

one pair of side-lobes; terminal lobe 1.5—5 by 0.7—2 

cm; margins serrate to distantly crenate. Racemes 

ebracteate, terminal, sometimes numerous from up- 

per branches, in flower much condensed with 30—70 

flowers, in fruit up to 80 cm long; pedicels divaricate 

at + 90°, straight, stout, 5-8 mm long. Sepals 

oblong, 2.5—4 mm long. Petals white, broadly 

spathulate, 3.5—7 mm long. Stamens 6; anthers 

0.6—0.8 mm long. Ovary narrowly cylindrical with c. 

0.5 mm long style. Si/iquae linear, straight or fairly 

curved, 30—5S0 by 1.7—2.2 mm; valves rather firm; 

style 0.8—1.2 by c. 0.4 mm; stigma flat, slightly 

broader than style. Seeds dark brown, broadly 

oblong to subspheroid in outline, 1.2—1.4 by 0.9—1.1 

mm, regularly reticulate-foveolate. 

Distr. Malesia: Java (eastern part: Mts Merba- 

bu, Wilis, Jang & Idjen: Suket). 

Ecol. In burnt forests, thickets, locally common; 

1600—3000 m. Fi. fr. throughout the year. 

3. Rorippa peekelii (O.E.SCHULZ) P.ROYEN, Mt. FI. 

New Guinea 3 (1982) 2032. — Nasturtium peekelii 

O.E.ScuHu1z, Bot. Jahrb. 55 (1918) 270, f. 1D; von 

MA. in Fedde, Rep. 41 (1937) 295; ScHuiz in E. & 

BaNat- efile Ramsred. 25 17b (1936)-555..f 337); 

VELDKAMP, Blumea 28 (1982) 166. — Nasturtium 

novo-guineense GiLt1, Ann. Naturhist. Mus. Wien 

83 (1980) 429. — Fig. 5. 

Annual to shortlived perennial herb with taproot, 

glabrous, 20—60 cm high. Stems one to few, + 

straight, spreading, sometimes prostrate-ascending, 

usually with few erecto-patent branches from the 

lower parts. Basal /eaves mostly numerous, in a + 

dense rosette, 4—13 by 1—S cm, petiolate, lyrato- 

pinnate with 1—3 pairs of oblong, lateral lobes, 

0.4—2.5 by 0.2—1.5 cm; terminal lobe elliptic-ovate, 

1.5—5 by 1—3 cm; margins sinuate to irregularly ser- 

rate; cauline leaves similar but smaller, the upper- 

most without side-lobes, petiolate, without or with 

rather small auricles, sometimes in axillary rosettes; 

margins crenate to acutely serrate. Racemes ebrac- 

teate, terminal, in flower very condensed with 20—50 

flowers, in fruit very prolonged, up to 30 cm long; 

pedicels divaricate at 60—90°, straight, rather thin, 

4—13 mm long. Sepals elliptic-oblong, 2—3.7 mm 

long. Petals white, broadly spathulate, 3—4 mm 

long. Stamens 6; anthers c. 0.7 mm long. Ovary nar- 
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rowly cylindrical with c. 0.3 mm long style. Siliquae 

linear, straight, 23-30 by 1.4—2 mm; valves rather 

firm; style 0.7—2.5 by 0.4—0.5 mm; stigma + flat, 

slightly broader than style. Seeds red-brown, subglo- 

bose to oblong, very finely reticulate-foveolate, 

1.1—1.3 by 0.9—1.1 mm. 

Distr. Malesia: E. Timor (Mts Mutis & Tatamai- 

lau), Papua New Guinea (W., E. & S. Highlands), 

Bismarck Archipelago (New Ireland). 

Ecol. Along streams on rocks and beaches, a 

weed in gardens and along damp tracks. In New 

Guinea 1350—3500 m altitude, in Timor 1600—2850 

m. 

4. Rorippa palustris (L.) Bess. Enum. Pl. Volhyniae 

(1822) 27; JonsELL, Symb. Bot. Upsal. 197 (1968) 
157. — Sisymbrium amphibium L. var. palustre 

LINNE, Sp. Pl. (1753) 657. — Nasturtium palustre 

(L.) DC. Syst. Nat. 2 (1821) 121; Biume, Bijdr. 

(1825) 50; Mia. FI. Ind. Bat. 1, 2 (1858) 93; BacKErR, 

Schoolfl. Java (1911) 55. — Rorippa islandica 

(OED.) Bors. Bal. Fl. (1900) 392; BACKER & BAKH./. 

Fl. Java 1 (1963) 190. — Nasturtium homalosper- 

mum O.E.SCHULZ, Bot. Jahrb. 55 (1918) 270, f. 1C, 

incl. var. macrocarpum; in E. & P. Nat. Pfl. Fam. 

ed. 2, 17b (1936) 551, f. 337C. — Nasturtium in- 

dicum auct. non DC.: K.ScH. & Laut. Fl. Deut. 

Schutzgeb. Stidsee (1901) 334, p.p. 

Annual or shortlived perennial herb with taproot, 

glabrous, 10—110 cm high. Stems erect, solitary or a 

few together, unbranched or branched in upper 

parts. Basal /eaves lyrate-pinnatisect, usually evanes- 

cent; cauline leaves few to numerous, 2.5—12 by 

0.7—3 cm, lyrato-pinnatisect with 2—6 pairs of lan- 

ceolate lateral lobes, shortly to indistinctly petiolate, 

auriculate; terminal lobe 1/3 to 1/2 of total leaf 

length; margin irregularly serrate-crenate. Racemes 

ebracteate, terminal, often branched, and from up- 

per leaf axils, in flower much condensed with numer- 

ous flowers, in fruit up to 50 cm long and rather 

dense; pedicels somewhat curved, patent to deflexed, 

3.5—7 mm long. Sepals oblong, 1.6—2.4 mm long. 

Petals pale yellow, spathulate, 1.6—2.6 mm long. 

Anthers 0.3—0.6 mm long. Ovary cylindrical with 

distinct style and not or slightly expanded stigma. Si- 

liquae sausage-like, often curved, S—12 by 1.7—3 

mm; valves rather firm; style 0.4—1 by c. 0.3 mm 

with not or slightly broader stigma. Seeds brown to 

light brown, spheroid, 0.6—0.9 mm, finely collicu- 

late. 

Distr. Over the whole north temperate area; 

widespread in many montane regions in subtropics 

and tropics; introduced to south temperate areas and 

elsewhere. In Malesia: Java (W., E.), Lesser Sunda 

Is. (Alor), Moluccas (Tanimbar), New Guinea 

(West: Vogelkop; East: Sepik, S. Highlands). 

Ecol. Moist or marshy places, ditches and other 
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Fig. 5. Rorippa peekelii (O.E.SCHULZ) P.ROYEN. a. Habit, x 0.7; b. fruiting raceme, x 0.7; c. siliqua, x 2; 

d. seed, scale bar 1 mm (a BRass 30519, b SavERS NGF 21316, c, d WOMERSLEY NGF 14272). Del. K.G. Forss. 
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kinds of disturbed moist ground; from near sea-level 

to c. 2100 m. 

5. Rorippa hybosperma (O.E.SCHULZ) JONSELL, 

comb. nov. — Nasturtium hybospermum O.E. 

ScuHutz, Bot. Jahrb. 55 (1918) 268, f. 1B; in E. & P. 

Nat. Pfl. Fam. ed. 2, 17b (1936) 551, f. 337b. — Nas- 

turtium indicum auct. non DC.: K.ScH. & HOLtLR. 

Fl. Kaiser Wilh. Land (1889) 49; Wars. Bot. Jahrb. 

13 (1891) 317; K.Scu. & Laut. Fl. Deut. Schutzgeb. 

Stidsee (1901) 334, p.p. 

Annual herb with taproot, glabrous, 50O—150 cm 

high. Stem solitary, erect or in basal part ascending, 

shining, mostly rather stout, with many long erecto- 

patent branches. Leaves petiolate, auriculate, 3-17 

by 1—8 cm, lyrato-pinnate with 1—3 pairs of oblong- 

elliptic lateral lobes, 0.8—4 by 0.3—1.5 cm; terminal 

lobe elliptic-ovate, 1.5—7 by 0.8—2.5 cm; margins 

crenulate-serrulate. Racemes terminal on stem and 

side-branches, ebracteate or with a few bracts in the 

lowest part, in flowers very condensed, in fruit rather 

locse, sometimes branched, up to 25 cm long; pedi- 

cels patent, the lower somewhat curved, 5-10 mm 

long. Sepals elliptic, 1.5—1.8 mm long. Petals 

yellow, spathulate, 2—2.5 mm long. Stamens 6; an- 

thers c. 0.5 mm long; filaments narrowly subulate. 

Ovary cylindrical with a c. 0.3 mm long style. Sili- 

quae sausage-shaped, often curved, 12-17 by 

1.5—2.7 mm; valves thin; style 0.9—1.5 by 0.2—0.3 

mm, with a broader stigma. Seeds yellow brown, 

spheroid, finely colliculate and with prominent ir- 

regular warts around the margin, c. 1.2 mm long. 

Distr. Malesia: Philippines (N. Mindanao: 

Dulawan), New Guinea (West; East: Nuru, Sepik, 

Lae). 

Ecol. Along streams and rivers and in marshes in 

the lowland. Also a weed in moist places. 

6. Rorippa schlechteri (O.E.ScHULZ) P.ROYEN, Mt. 

Fl. New Guinea 3 (1982) 2031. — Nasturtium 

schlechteri O.E.Scuu1z, Bot. Jahrb. 55 (1918) 266, 

f. 1A;inE. & P. Nat. Pfl. Fam. ed. 2, 17b (1936) 554, 

f. 337A; VELDKAMP, Blumea 28 (1982) 166. — 

Trochiscus macrocarpus Gru, Ann. Naturhist. 

Mus. Wien 83 (1980) 430. 

Annual to short-lived perennial with taproot, 

15—50 cm high. Stem solitary, erect, unbranched or 

with rather few, comparatively long branches. 

Leaves indistinctly petiolate, auriculate, 1.5—15 by 

0.9—3.5 cm, lyrato-pinnate with 1—3 pairs of oblong 

lateral lobes, 0.2—1.5 by 0.1—0.6 mm; terminal lobe 

elliptic-ovate, 0.8—4 by 0.3—2.5 mm; margins ir- 

regularly dentate. Racemes terminal and on side- 

branches, ebracteate, in flower very condensed, in 

fruit rather loose, up to 15 cm long; pedicels patent 

to reflexed, 3-10 mm long. Sepals oblong, 1.5—2 

mm long. Petals yellow, spathulate, 1.7—2.5 mm 
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long. Stamens 6; anthers c. 0.5 mm long; filaments 

linear. Ovary ellipsoid with c. 0.2 mm long style. Sili- 

quae inflated, semiglobose to broadly ellipsoid, 5—9 

by 3—6 mm; valves thin; style 0.6—0.9 by c. 0.3 mm, 

with flat, slightly broader stigma. Seeds red-brown, 

spheroid, 0.8—1 mm, minutely foveolate. 

Distr. Malesia: Papua New Guinea. 

Ecol. Moist or marshy places, various kinds of 

disturbed moist ground; c. 200—2600 m. 

Vern. Heleki, Okapa, heyenka, Tairora, kemu 

kembili, Kaugel. 

7. Rorippa heterophylla (BLUME) WILLIAMS, FI. Tri- 

nidad & Tobago 1 (1929) 24. — Nasturtium hetero- 

phyllum Buiume, Bijdr. (1825) 50; Mia. Ill. Arch. 

Ind. (1871) pl. IX; Boeri. Handl. Fl. Ned. Ind. 1, 1 

(1890) 58; BAcKeER, Fl. Batavia (1907) 47; Schoolfl. 

Java (1911) 55; Koorp. Exk. Fl. Java 2 (1912) 288; 

HeyneE, Nutt. Pl. Ned. Ind. (1927) 680; OcHsE & 

BaKH. Ind. Groenten (1931) 175, f. 107; Burk. Dict. 

(1935) 1534. — Cardamine sublyrata Mig. Ann. 

Mus. Bot. Lugd.-Bat. 2 (1848) 178. — Nasturtium 

indicum (L.) DC. var. javana BLUME, Bijdr. (1825) 

50; Mig. Fl. Ind. Bat. 1, 2 (1858) 93. — Nasturtium 

diffusum auct. non DC.: Mia. Fl. Ind. Bat. 1, 2 

(1858) 93; BorerL. Handl. Fl. Ned. Ind. 1, 1 (1890) 

58. — Nasturtium indicum auct. non (L.) DC.: 

BoeERL. Hand. Fl. Ned. Ind. 1, 1 (1890) 58; BACKER, 

Fl. Batavia (1907) 47; Schoolfl. Java (1911) 55; 

Merk. FI. Manila (1912) 213; Koorp. Exk. Fl. Java 

2 (1912) 289; Riptey, Trans. Linn. Soc. Lond. II, 

Bot. 9 (1916) 16; Merr. Interpr. Rumph. Herb. 

Amb. (1917) 240; RmLey, Fl. Mal. Pen. 1 (1922) 119; 

Mera. En. Philip. 2 (1923) 208; Koorp. Fl. Tjibodas 

3 (1923) 80; Hocur. Candollea 2 (1925) 370; HEYNE, 

Nutt. Pl. Ned. Ind. (1927) 680; Burk. Dict. (1935) 

1534; H.J.Lam, Blumea 5 (1945) 570; Quis. Medic. 

Pl. Philip. (1951) 335; BACKER & Baku./f. Fl. Java 1 

(1963) 190. — R. indica (L.) HIERN var. apetala 

(Lour.) Hocure. Candollea 2 (1925) 370. — R. dubia 

(Pers.) Hara, J. Jap. Bot. 30 (1955) 196; BACKER & 

BakH./. Fl. Java 1 (1963) 190. 

Annual herb with taproot, nearly glabrous. Stems 

erect or ascending, one or more from the base, 5—50 

cm high, not or little branched. Leaves in a rosette 

and along the stem, the lower 1.5—8 cm long with 

8—60 mm long petioles, narrowly obovate in outline, 

undivided or lyrate-pinnatipartite with 1—3 pairs of 

small lateral lobes; terminal lobe ovate, 1—7 by 

0.8—4 cm, dentate, obtuse, basally cuneate or trun- 

cate; upper leaves rather few, undivided, narrowly 

ovate. Racemes terminal, and on short patent side- 

branches, ebracteate, with many small, very con- 

densed flowers, in fruit usually rather dense, 2—10 

cm long; pedicels spreading, straight, 2-8 mm long. 

Sepals green, elliptic, c. 2 mm long. Petals often re- 

duced or lacking, sometimes up to 3.2 mm long, nar- 
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rowly spathulate. Stamens up to 3 mm long with c. 

0.7 mm long anthers. Ovary narrowly cylindrical, 

with very short style and flat expanded stigma. Sili- 

qua linear, straight, 14—25 by 0.7—1.3 mm; valves 

rather thin; style narrow, 0.5—1.3 by c. 0.3 mm; 

stigma broader than style. Seeds uniseriate, red- 

brown, roundedly quadrangular in outline, c. 0.7 

mm long, very finely colliculate. 

Distr. Indigenous in East Asia, at least from 

Japan to Burma; introduced in other tropical areas, 

also in Africa and America; in Malesia: Sumatra, 

Malay Peninsula, Java, Lesser Sunda Islands 

(Timor), Philippines (Luzon, Mindanao), Moluccas 

(Ambon, Buru, Ceram), Celebes, Papua New 

Guinea. 

Ecol. Open, moist ground, often cultivated 

places; 250—1500 m. 

8. Rorippa benghalensis (DC.) Hara, J. Jap. Bot. 49 

(1974) 132. — Nasturtium benghalense DC. Syst. 

Nat. 2 (1821) 198; ScHuLz in Fedde, Rep. 33 (1934) 

281. 

Annual, pubescent herb, with taproot. Stems erect 

or ascending, up to 50 cm high, branched at least in 

upper parts. Leaves obovate in outline, auriculate, 

lyrato-pinnatipartite, irregularly serrate-dentate, up 

to 15 by 3 cm, successively transgrading into smaller 

undivided bracts; terminal lobe ovate, 1.5—5 by 1—3 

cm; lateral lobes in 1—4 pairs. Racemes terminal or 

axillary, at least in lower and middle parts bracteate, 

with numerous small light yellow flowers, in fruit 

rather dense, up to 7 cm long; pedicels spreading, 

straight, 3—7 mm long. Sepals green, elliptic, c. 1.5 

mm long. Petals pale yellow, spathulate, 1-2 mm 

long, about as long as the sepals. Anthers c. 0.5 mm 

long. Ovary cylindrical with very short style and flat 

expanded stigma. Siliqua linear, straight, 6-17 by 

1—1.5 mm; valves rather thin; style 0.3—0.8 by c. 0.4 

mm; stigma flat, broader than style. Seeds biseriate, 

dark brown, spheroid, c. 0.5 mm long, minutely fo- 

veolate. 

Distr. Indiato Vietnam; in Malesia: Java, Lesser 

Sunda Islands (Sumbawa). 

Ecol. Weed in settled areas, perhaps only inci- 

dental. 

9. Rorippa micrantha (ROTH) JONSELL, Svensk Bot. 

Tidskr. 68 (1974) 384; Fl. Trop. E. Afr., Cruciferae 

(1982) 55, f. 19. — Sisymbrium micranthum RotH, 

Nov. Pl. Sp. (1821) 324. 

Annual herb with taproot. Stems erect or ascend- 

ing, up to 70 cm high but usually much shorter, 

branched at least in upper parts, somewhat pubes- 

cent especially basally. Basal /eaves lyrate-pinnati- 

partite in an evanescent rosette; cauline leaves petio- 

late, auriculate, nearly amplexicaul, broadly oblong- 

elliptic in outline, imparipinnatisect to lyrate-pinna- 

tipartite; lateral lobes usually in 2—S pairs, sessile, el- 

liptic to lanceolate, serrate, up to 3cm long. Racemes 

terminal and axillary, ebracteate, with numerous 

small yellowish flowers, in fruit rather loose, up to 20 

cm long; pedicels spreading, straight, 2.5—5 mm 

long. Sepals light to yellowish green, elliptic, 1.5—2.5 

mm long. Petals pale yellow, sometimes with a violet 

tinge, spathulate, 2-3 mm long, usually longer than 

the sepals. Anthers c. 0.7 mm long. Ovary ellipsoid 

to cylindrical, with very short style and flat expanded 

stigma. Siliqua linear, straight, 14—25 by 1.8—2.5 

mm; valves rather firm; style 1—2.2 by 0.5—0.8 mm; 

stigma broader than style and slightly bifid. Seeds 

red-brown, finely orbicular to broadly elliptic in out- 

line, 0.5—0.8 by 0.4—0.8 mm, finely reticu- 

late-foveolate. 

Distr. India, widespread in Africa from Egypt to 

Zaire and South Africa, also in Madagascar; in 

Malesia: collected a few times in E. Java (Pasuruan, 

Besuki, efc.). 

Ecol. Weed in settled areas, perhaps only inci- 

dental. 
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Trees or shrubs, glabrous or with an indumentum of single hairs. Leaves spirally 

arranged, simple, entire or 2—10-lobed, penninerved, evergreen or deciduous; 

stipules present, at first enclosing and protecting the innovations, later caducous 
and leaving an annular scar around the node. Flowers terminal or pseudo- 

axillary on a short shoot in the axils of the leaves, bisexual, rarely unisexual, 

pedunculate. Peduncle bearing 1 or more caducous spathaceous bracts which 

leave annular scars. Perianth spiral or spirocyclic, simple or differentiated in 

calyx and corolla, perianth members 6 or more, free, imbricate. Stamens 

numerous, free, spirally arranged; filaments short or more or less elongated; an- 

thers linear, 2-locular, dehiscing introrsely, latrorsely or rarely extrorsely; con- 

nective usually more or less produced into an appendage. Gynoecium sessile or 

stipitate (a gynophore present); carpels numerous to few (rarely one), spirally 

arranged (except in Pachylarnax), free or sometimes concrescent; ovules 2 or 

more, biseriate on the ventral suture. Fruit apocarpous, sometimes syncarpous; 

fruiting carpels opening along the dorsal and/or ventral suture, or circum- 

scissile, rarely indehiscent. Seed(s) 1 or more in each fruiting carpel, large, in 

dehiscent carpels hanging from the elongated spiral vessels of the funiculus, 

with arilloid testa, rarely, when fruit indehiscent adherent to the endocarp; 

endosperm copious, oily; embryo minute. 

Distribution. Seven genera in temperate and tropical SE. and E. Asia and from North 

America southward through the West Indies and Central America to S. Brazil. 

Ecology. Several of the tropical species are found at low altitudes, many grow at medium and 

high altitudes, in Malesia up to c. 3500 m. 

Pollination. — THIEN (1974) studied the floral morphology of North American Magnoliaceae. 

They are all protogynous. The flowers are pollinated by beetles which enter at all stages from large 

bud to open flower and feed on stigmas, pollen, nectar, and the secretions of the petals. They 

become covered with pollen when feeding. Because the pollen is shed after the stigmas cease to 

be receptive, the first flowers that open often are not pollinated. There are indications that if all 

the flowers blossom in one flush, as rarely happens after a severe winter, no seed is set (TRESEDER, 

1978). The timing of the flowers, including opening and closing of petals, the appression of stig- 

mas to the gynoecium (in some species), large quantities of food, and protogyny all suggest that 

the flowers are highly specialised for exclusive pollination by beetles. Despite the sharing of polli- 

nators few hybrids have been found in nature. Not enough is known about isolating mechanisms 

in Magnolia to explain fully the lack of natural hybrids. Between several species artificial hybrids 

easily can be obtained (THIEN, 1974). 

References: THIEN, Amer. J. Bot. 61 (1974) 1037—1045; TRESEDER, Magnolias (1978). 

Morphology. — Vegetative morphology. All Magnoliaceae are trees or shrubs with decid- 

uous or persistent stipulate leaves. The stipules are first connate, thus forming a cap for the ter- 

minal bud and then rupture longitudinally and fall, leaving a circular scar round the twig. They 

can be free from the petiole or (partly) adnate to it. Growth of the twigs often is faster in the begin- 

ning of the season, thus first producing longer internodes than later. In tropical species, however, 

there may be no conspicuous difference in length of internodes throughout the twig. In Lirioden- 

droideae and in tribe Magnolieae of Magnolioideae growth is sympodial, and when a flower ter- 

minates a twig, the axillary bud of the uppermost leaf or a lower leaf gives rise to the next vegeta- 

tive shoot which in turn eventually will be terminated by a flower. In tribe Michelieae growth is 

monopodial, the flowers grow from the axil of a leaf and are mostly borne on a brachyblast that 

consists of two or several internodes. 

(561) 
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Flower structure and floral anatomy. — The flowers are borne on a pedicel which mostly is the 

ultimate internode of a brachyblast (axillary in E/merrillia and Michelia; terminal in the other 

genera). The flower bud is often protected by the stipules of the uppermost leaf, especially in the 

genera with terminal flowers. In temperate species these stipules often are leathery and/or hairy. 

The brachyblast, if present, bears one to several spathaceous bracts which also surround and pro- 

tect the flower bud. Essentially these bracts consist of a petiole (reduced lamina) with its stipules 

adnate to it, together forming a cap like the one surrounding the vegetative buds. The uppermost 

spathaceous bract, sometimes called bracteole, surrounds the base of the pedicel. This pedicel can 
be very short or (nearly) absent or long. The perianth is either spiral throughout, such as in Mag- 

nolia stellata, or consists of some ternate whorls. Ontogenetic studies have shown that the latter 

are initiated successively, although they form two tiers. Thus there is a clear transition from the 

spiral phyllotaxy to a whorled phyllotaxy in perianths of the Magnoliaceae (TUCKER, 1960; ERBAR 

& LEINs, 1982, 1983). While there is often no clear differentiation of calyx and corolla such a sep- 

aration may exist in some cases, e.g. in Liriodendron, although UEDA (1986) argues for the regular 

presence of a true calyx. 

Vascular system. — Two vascular systems, a stelar and a cortical system of vascular bundles, 

are present in the floral axis of the Magnoliaceae (SkIPWORTH, 1970). The cortical system arises 

below the flower, either directly from the stele or as branches of leaf and stipule traces. In general 

it provides the lateral traces of the flower appendages, while the stelar system gives rise to the me- 

dian traces. This is true of bracts, perianth members, stamens, and carpels. The stamens are 

spirally arranged and develop either directly after the tepals and in the same 8 (7—10) parastichies 

like in Magnolia stellata (ERBAR & LEINs, 1982), or after a relatively long interval like in Magnolia 

denudata (I.c.) and Michelia fuscata (TUCKER, 1960). In Magnolia denudata the spiral of the 

stamens is somewhat irregular. 

A number of tropical species has broad 3-veined stamens with two pairs of linear sporangia 

which are deeply embedded in their surface. They are comparable to those of the Degeneriaceae 

and Himantandraceae. CANRIGHT (1952) describes several trends of specialisation in the stamens 

of the Magnoliaceae such as: (1) elongation of the apices; (2) differentiation of a filament; (3) re- 

duction in number of veins from three to one; and (4) the transition from a laminal to a marginal 

position of the sporangia. Teratological stamens often occur, which range from broad petaloid 

stamens to narrow filamented ones. These different forms were found in the same flower of 

Michelia champaca. Also carpels with varying degrees of fertility were found among the stamens. 

The carpels are arranged spirally on the lengthened receptacle. Their phyllotaxy was studied in 

Magnolia stellata (ERBAR & LEINS, 1982) and Michelia fuscata (TUCKER, 1961). They arise in the 

same spirals as stamens and tepals, i.e. 8 (sometimes 7, 9) parastichies. In Michelia different 

divergence angles were found to occur in different flowers. 

In contrast to the more primitive Ranalean families, the carpels of the Magnoliaceae and the 

related Himantandraceae (CANRIGHT, 1960) appear strongly advanced. The most significant 

specialisations are: (1) the closure of the fertile part of the carpel; (2) the restriction of the external 

stigmatic surfaces to the margins of the conduplicate style; and (3) conspicuous changes in the 

vascularisation of the carpels. There is also a tendency towards a reduction in the number of 

ovules (to two in many Magnoliaceae) and to lateral adherence or actual concrescence of crowded 

carpels. In summary the carpels of Magnoliaceae exhibit more or less advanced stages of phylo- 

genetic modification. The carpels, like the stamens, are supplied by three veins. The dorsal traces 

commonly originate from the stelar system while the two ventral traces originate from the cortical 

system. CANRIGHT (1960), however, found in cleared material from Michelia champaca that ‘not 

uncommonly, the basal carpels of a gynoecium are vascularized entirely by the cortical system, 

and the apical carpels entirely by the stelar system.’ 

VAN HEEL (1981, 1983) suggests that the carpels are basically cupuliform. His SEM studies 

show that carpels arise as cup-shaped (ascidiate) or partly cup-shaped organs lateral or terminal 

on the flower apex. According to CANRIGHT the margins of the carpels become adnate to the floral 
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axis. According to VAN HEEL’s observations there is no later fusion, but already in an early state 

there is no abaxial margin present. On the side of the floral axis the cup is deepened secondarily, 

and the ovules originate in it on the inside margin close to the floral axis when an ovary and a 

style have not yet differentiated. 

Fruits. — The fruits of Magnolioideae principally consist of several to many (in Michelia mon- 

tana sometimes one) free carpels spirally arranged around the receptacle. The fruiting carpels are 

woody and entirely free in some taxa while they are, secondarily, more or less connate in others. 

The young carpels are always free when initiated, and only relatively late in ontogeny they may 

become concrescent. Dehiscence of the mature carpels is mostly along the dorsal suture, often also 

along the ventral suture. Sometimes the carpels become bivalved, the 2 valves only adnate to the 

central axis, shedding their seeds. Sometimes the carpels form a pseudosyncarp, becoming more 

or less concrescent. But only the outer layers of the exocarpium are really concrescent, giving the 

fruit the appearance of a syncarp. In the latter case the dorsal (abaxial) parts of the carpels finally 

fall away leaving their base, which is inbedded in the receptacle, exposed with the seeds mostly 

hanging from their placenta on the elongate funicle which in that stage consists of spirally thick- 

ened vessels. In some taxa the abaxial parts of the carpels when falling also dehisce along the dor- 

sal suture (‘Tsoongiodendron’, but also in some ‘Talaumas’ and in ‘Manglietiastrum’). In Mag- 

nolia nitida and M. kachirachirai the carpels are essentially connate. When maturing they tear 

apart and dehisce along the dorsal suture thus giving the appearance of acommon Magnolia fruit. 

This condition probably exists in many species with crowded carpels. The concrescence of the car- 

pels has apparently developed independently in different lineages of Magnoliaceae. Species with 

free and concrescent carpels sometimes are very closely allied, judging from the other characters. 

In Liriodendron the fruits are free, indehiscent, samaroid (produced at the apex into a wing-like 

beak) and, contrary to Magnolioideae, caducous. 

Seed. — In Magnolioideae the seeds are exposed, hanging from the dehiscent carpels. In Lirio- 

dendron the testa is adherent to the endocarp and the seed falls with the fruit. The seed coat is 

organised chiefly from the outer integument while the inner integument is represented by a layer 

of crushed cells. In a ripe seed the testa consists of an outer fleshy region (sarcotesta) comprising 

the epidermis of the outer integument, 2 or 3 layers of tangentially elongated cells, a 10—12 layered 

fleshy zone, 2 or 3 layers of tangentially compressed cells, and an inner stony region of 3 or 4 layers 

of lignified cells. In Liriodendron no sarcotesta is formed. The same tissue remains thin-layered 

and becomes partly sclerotic. The differences in seed coat structure between Magnolia and 

Liriodendron are clearly associated with differences in seed dispersal (BOUMAN, 1977). 

The seed has such primitive features as the multiplicative sarcotesta, stomata, ligneous 

sclerotesta (endotesta sensu CORNER), massive chalaza, copious endosperm, and minute embryo. 

It is advanced in the apparently functionless nature of the tegmen, perhaps in loss of rumination, 

and in the substitution of the aril by the sarcotesta. The specialities of the seed of Magnolioideae 

are the pink pellicle of the sarcotesta, the nature of the cells composing the multiple endotesta, 

and the tubular lignified sheath around the chalaza. The lignified cells of the sclerotesta are pecu- 

liar and need study by electron microscopy. A system of lignified filaments pervades each cell as 

if the endoreticulum were lignified (CORNER, 1976). TIFFNEY (1977) studied the sclerotesta of 

many living and fossil species and found that it is possible to recognise morphological distinctions 

between the genera and in many cases between species within a genus. 

Embryology. — The anther wall at the microspore mother cell stage comprises epidermis, endo- 

thecium, 2—4 middle layers, and a bilateral glandular tapetum. By the time the cytokinesis is com- 

pleted in the microspore mother cells, a large number of Ubisch granules line the inner walls of 

the tapetum. In a fully mature anther the papillate epidermis and endothecium along with 2 or 

3 middle layers persist. After meiosis II in the microspore mother cell the cytokinesis takes place 

by furrowing, resulting in tetrahedral or isobilateral tetrads. The mature pollen is shed at the 

2-celled stage. The generative cell is surrounded by a thin sheath of finely granular cytoplasm and 

a delicate membrane. 
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The ovules are anatropous, bitegmic, and crassinucellate; the outer integument is vascularised. 

The hypodermal archesporium is multicellular and of hypodermal origin although ultimately only 

one cell functions. The primary parietal cell divides repeatedly to form the parietal tissue so that 

the megaspore mother cell is buried deep in the nucellus. At the end of meiosis II linear or T- 

shaped megaspore tetrads are formed. The chalazal megaspore functions, giving rise to the 

Polygonum type of embryo sac. The synergids and antipodal cells are ephemeral. The endosperm 

is cellular from the beginning, and embryogeny conforms to the Myosurus variation of the 

Onagra type or is irregular (HAYASHI, 1964, 1966; BHANDARI, 1971; Davis, 1966). 

References: BHANDARI, J. Arn. Arb. 52 (1971) 1—40, 285—304; Bouman, Acta Bot. Neerl. 26 

(1977) 213—223; CANRIGHT, Amer. J. Bot. 39 (1952) 484—497; ibid. 47 (1960) 145—155; CoRNER, 

Seed of Dicotyledons (1976) 177; Davis, Systematic embryology of the Angiosperms (1966) 167; 

ERBAR & LEINS, Beitr. Biol. Pflanzen 56 (1982) 225—241; Bot. Jahrb. 103 (1983) 433—449; 

HayAsHI, Sci. Rep. Tohoku Univ. ser. IV Biol., 30 (1964) 89—98; ibid. 32 (1966) 111-118; vAN 

HEEL, Blumea 27 (1981) 499-522; ibid. 28 (1983) 231—270; SkipwortH, Phytomorphology 20 

(1970) 228—235; TIFFNEY, Bot. J. Linn. Soc. 75 (1977) 299—323; TucKER, Amer. J. Bot. 47 (1960) 

266—277; ibid. 48 (1961) 60—71; UEDA, Bot. Mag. Tokyo 99 (1986) 333-349. 

Anatomy. — Vegetative anatomy. The epidermal cells are irregular in form, less often poly- 

gonal and with sinuous, curved or nearly straight walls which are often thickened. Many members 

of the family have a modified subepidermal layer (hypodermis) beneath the upper epidermis, 

some have such a layer associated with both upper and lower epidermis, and few have it only with 

the lower epidermis. Many species lack specialised subepidermal cells entirely. 

Hairs may be present on both the upper and lower epidermis, or only on the lower. In some 

species the leaves lack hairs altogether. They are uniseriate, consisting of one to several or many 

cells. Several types of hair base have been distinguished by BARANOVA (1972), of which the most 

primitive occurs in Manglietia while the most advanced are found in E/merrillia, Michelia (Tsoon- 

giodendron), and in some scattered species of Magnolia. 

The stomata are paracytic in Magnolioideae (but in rare cases NONG VAN TIEP, 1980: 519, found 

also anomocytic stomata in Manglietia) and paracytic as well as anomocytic in Liriodendroideae. 

They are confined to the lower surface. Significant thickenings on the walls of the epidermal and 

subsidiary cells, as well as strongly developed cuticular thickenings on the outer wall of the guard 

cell, occur mainly in the tropical sections of Magnolia subg. Magnolia as well as in many Asian 

species of Magnolia subg. Talauma. Foliar sclereids are present in certain taxa. They vary widely 

in form, size, wall thickness, pitting, and degree of ramification. They may be found in four tis- 

sues or cell assemblages: First, as idioblastic sclereids in the petiole and along the midrib, especial- 

ly in evergreen leaves; less frequently in the mesophyll, in dermal layers and in the vein sheath 

system including veinlet endings. 

Taxonomically the mentioned characters are of different value. Each genus shows a particular 

range of features, some of which can be used diagnostically to separate taxa above the genus level. 

The coriaceous texture of tropical leaves is achieved in various ways arising from the variable form 

and diverse distribution of the sclereids. Magnolia subg. Talauma species characteristically have 

the entire vein system of the leaf encased in sclerenchymatous sheaths, and the veinlets terminate 

in sclerified elements. Manglietia species in contrast have parenchymatous vein sheaths near the 

terminations and lack sclerified terminal cells, but most of the mesophyll and epidermal cells are 

sclerified. Manglietia leaves are characterized by sclerified epidermal and hypodermal layers, 

sclerified arm parenchyma in the mesophyll, unlignified lobate vein-sheath cells, and an absence 

of either sclerified veinlet terminal cells or a sclerified leaf margin. No other genus combines all 

those features, although some do show one or more. Sterile specimens of Manglietia can easily 

be recognized on the basis of cleared leaf segments. 

Magnolia subg. Magnolia and subg. Talauma and Michelia exhibit in many of their members 

sclerified terminal veinlet cells, thick sclerified leaf margins, and stellate sclereids along the mid- 

rib. Rarely those features may be diagnostic for species, but in most cases they are too common 
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to be useful. The foliar characteristics of Magnolia subg. Talauma include veinlets terminating 

in thick-walled stellate sclereids and thinner walled tracheary elements. These cell types are typi- 

cally absent from temperate zone Magnolia sections and therefore are possibly an adaptation to 

climatic conditions. In all the Asian species of subg. Talauma examined there is a thick sclerified 

margin, usually including a vein. In the American species this is absent but in few of them a weak 

approach to this condition is seen. 

The massive marginal ridge helps to identify certain species of Magnolia subg. Talauma and 

subg. Magnolia, Manglietia (3 spp.), and Michelia (3 spp.). 

In Alcimandra, Liriodendron, ‘Paramichelia’, and most Elmerrillia species foliar sclereids are 

rare. This may indicate that these taxa have not developed vegetative modifications different from 

those of the related large genera (mainly after BARANOVA, 1972 and TUCKER, 1977). 

Wood anatomy (largely from H. GoTTWALD, a manuscript of a lecture given for the Interna- 

tional Association of Wood Anatomists in Amsterdam, which he kindly put at my disposal). 

Wood anatomy is homogeneous throughout the family. The secondary xylem shows a well de- 

veloped fibrous ground tissue of thin to medium thick-walled fibres, with diameters from 15 to 

25 um depending on the species. The vessels are mostly evenly distributed, except for the temper- 

ate species which show (semi-)ring-porous tendencies. Vessel diameter ranges from 50 to 180 um 

on average. The rays are nonstoried, mostly 3 cells wide and 0.5—1 mm high. The axial paren- 

chyma is mainly banded and marginal (bands 1—2(—12) cells wide). CHowpuHuRy (1964) estab- 

lished the annual periodicity of these parenchyma bands, even in the tropical Michelia champaca. 

For other tropical species the periodicity of the parenchyma bands remains to be studied, and is 

probably not annual. Only in Magnolia subg. Talauma the bands tend to fork. The paratracheal 

parenchyma is usually scanty or in some species virtually absent. The parenchyma cells do not 

contain any kind of crystals, nor are there any phenolic substances found in the vessels. There 

are some striking anatomical details occurring only in groups of individual taxa. Firstly the 

primitive vessel pitting varying from purely scalariform to opposite. The vessel perforations are 

mostly scalariform with only 1 to 15 bars. In the advanced taxa Liriodendron and sect. Yulania 

of Magnolia also simple vessel perforations occur, always in connection with opposite pits. A rare 

feature is the occurrence of amorphous silica as a coating on the cell walls including the tyloses, 

or as solid occlusions completely occluding the lumina. Complete solid plugs of silicium dioxide 

occur in all species of sect. Blumiana of Magnolia subg. Talauma and in the monotypic sect. 

Lirianthe of Magnolia. The estimated volume percentage of silica is up to 8%, based on air-dried 

volume; sometimes almost every vessel is filled with silicium dioxide. This means that these taxa 

belong to the woody species with the highest silica content known in the vascular plants. Spiral 

thickenings on the vessel walls are a further special feature of limited occurrence in Magnoliaceae. 

They are only weakly pronounced and hard to detect. 

Some peculiar idioblastic parenchyma cells are found mainly between the marginal cells of the 

rays. They are thin-walled, have mostly amorphous brownish contents, and are often referred to 

as ‘oil cells’, although their chemical nature is still unknown. These enlarged cells are of irregular 

distribution so that their taxonomic value is limited. Silica bodies which occur in the ray cells of 

a few species in sect. Maingola of Magnolia and in sect. Blumiana of Magnolia subg. Talauma, 

point to their close relationship. Crystalline inclusions are found in fine wood-splits of Magnolia 

subg. Magnolia and subg. Talauma; they consist of calcium carbonate and are always of traumat- 

ic origin. The last special item concerns the occurrence of tyloses in the fibres, besides those in 

the vessels. This rare feature was observed in 24 species, belonging to 7 genera and subgenera. 

The homogeneity of characters enhances a mixture of overlapping structural details which is 

detrimental to the internal classification of the family. The largest genus, Magnolia (without subg. 

Talauma) includes almost all structural traits which are otherwise distributed over the remaining 

genera. 
There are only few taxa which can be distinguished anatomically such as the genus Lirioden- 

dron, which has neither spirals in the vessels nor tyloses in the fibres. Magnolia sect. Yulania is 
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characterized by simple perforations, and Magnolia subg. Talauma sect. Blumiana by its silica- 

bearing vessels and the pronounced heterogeneity of the rays. Magnolia subg. Talauma sect. Aro- 

madendron differs from the rest of subg. Talauma in that the pores are almost twice the size of 

the investigated Asian species of subg. Talauma. They are also the largest in the whole family 

(CANRIGHT, 1955). 

Differences are also apparent in the distribution of wood parenchyma and of characteristics of 

fibre tracheids. In this respect E/merrillia falls within the range of Michelia whereas Kmeria is in- 

distinguishable from many tropical Magnolia species. There is little difference in the wood 

anatomy of Manglietia and many temperate Magnolia species. Although neither the primitive nor 

the advanced wood anatomical characters are confined to any one genus, there are many indica- 

tions that the woods of the temperate species of Magnolia and Liriodendron are the most special- 

ized. Magnolia subg. Talauma exhibits the largest assemblage of primitive characters. The 

tropical Magnolia paenetalauma from Hainan exhibits a great number of primitive features. Also 

in the external morphology the species of sect. Gwillimia, to which this species belongs, resemble 

the species of subg. Talauma so closely that they cannot be distinguished in absence of fruits. 

References: BARANOVA, Taxon 21 (1972) 447—469; CanriGuHT, J. Arn. Arb. 36 (1955) 119—140; 

CHowbDHurRY, J. Indian Bot. Soc. 43 (1964) 334—342; GotrwaLp, Wood Sci. Technol. 6 (1972) 

121—127; METCALFE & CHALK, Anatomy of the Dicotyledons ed. 2, 3 (1987) 24—33; NoNG VAN 

Trep, Feddes Rep. 91 (1980) 497—576; TucKER, Bot. J. Linn. Soc. 75 (1977) 325—356. 

Chromosomes. The basic chromosome number is x = 19. Polyploidy has been demonstrated 

in Magnolia. In wild species diploidy as well as tetraploidy is found. TRESEDER (1978: 208) reports 

for cultivated Magnolias besides diploid, also triploid, tetraploid, pentaploid, hexaploid, hepta- 

ploid, and octoploid numbers, while aneuploid numbers also are recorded. 

The chromosomes are characteristically small, short rods (WHITAKER, 1933). The chromosome 

base number of all Angiosperms is 7, the higher numbers are derived from it by palaeopolyploidy 

(EHRENDORFER C.S., 1968). The same basic chromosome number of 19 is found in Myristicaceae 

(also 21) and Monimiaceae (also 22). 

References: EHRENDORFER c.s. Taxon 17 (1968) 337—468; TRESEDER, Magnolias (1978); 

WHITAKER, J. Arn. Arb. 14 (1933) 376—385. 

Phytochemistry. Chemical characters of the family were summarized and analyzed by 

HEGNAUER (1969). A general occurrence of essential oils deposited in large idioblasts and of alka- 

loids of the biosynthetic pathway resulting in the so-called benzyltetrahydroisoquinoline family 

of alkaloids comprising among others benzylisoquinolines, bisbenzylisoquinolines, aporphines, 

oxoaporphines, and protoberberines was stressed. Leaf phenolics were represented mainly by 

kaempferol, quercetin, rhamnetin, procyanidins, and caffeic acid. At the same time a total lack 

of flavonols with trihydroxylated B-ring, of ordinary flavones and of galli- and ellagitannins had 

been demonstrated. Other characters mentioned are strongly silicified leaves in many taxa, oil- 

rich seeds without starch, and a strong tendency to store cyclitols in Liriodendron (liriodendritol), 

Magnolia subg. Magnolia (pinitol) and subg. Talauma (quercitol). The sporadic occurrence of 

lignans (lirioresinol), neolignans (magnolol), coumarin glycosides (magnolioside), cyanogenic 

compounds (not identified), and of the sesquiterpene lactones costunolide and parthenolide was 

noted. The totality of known chemical characters was interpreted as being highly typical of 

Polycarpicae. 

In the meantime much additional phytochemical research was performed with members of the 

genera Alcimandra, Elmerrillia, Liriodendron, Magnolia subg. Magnolia and Talauma, and 

Michelia. \n each instance alkaloids were isolated, some being new compounds and some already 

known from other members of Policarpicae. All, however, belong to the phenyltetrahydroiso- 

quinoline class. The oxoaporphine liriodendrine and the quaternary aporphine magnoflorine 

seem to be nearly ubiquitous. New features are the rather general occurrence of biologically active 

sesquiterpene lactones belonging to the germacranolide, eudesmanolide, elemanolide, and 

guaianolide groups of these constituents, and of lignans and neolignans (together called ligna- 
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noids). Hitherto sesquiterpene lactones were isolated from species of Liriodendron, Magnolia, 

and Michelia. All species investigated for lignanoids were shown to contain such metabolites. To- 

day many individual compounds are known from members of Liriodendron, Magnolia subg. 

Magnolia and Talauma, and Michelia; they represent at least 12 different structural types. Cyano- 

genic compounds were detected in Liriodendron tulipifera (taxifolin and triglochinin) and in 

Magnolia sprengeri cv. ‘Diva’ (taxifolin). They belong to the tyrosine-derived class of cyanogens. 

From the taxonomic point of view the secondary metabolism of Magnoliaceae can be con- 

sidered as highly characteristic of Polycarpicae and closely related orders such as Piperales and 

Aristolochiales. They all have essential oils in idioblasts and comprise members synthesizing ben- 

zylisoquinolines. Similar lignanoids are presently known, among others, from Aristolochiaceae, 

Eupomatiaceae, Lauraceae, Myristicaceae, Piperaceae, and Trimeniaceae. Sesquiterpene lac- 

tones occur also in Chloranthaceae and Lauraceae. They form one of the arguments for the pro- 

position of an evolutionary line Polycarpicae — Rutales — Umbelliferales s.str. — Asterales. — 

R. HEGNAUER. 

Palynology. (After PRAGLOwSKI, 1974). The pollen grains of Magnoliaceae are 1-(ana)col- 

pate, bilateral, heteropolar. Aperture simple, with markedly thin, frequently slightly undulated 

margins. Colpus usually longer, occasionally as long as, or rarely shorter than the longest axis. 

Colpus invagination usually absent or insignificant. Exine structure in tectate grains (about 95%) 

consists of a continuous tectum perforatum supported by columellae which have no geometrical 

connection with the tectum or with the supratectal elements. In rarely occurring semitectate grains 

the exine structure is microreticulate, without sculpturing. Sculpturing rugulose or absent (tectum 

smooth). Sexine at the proximal face thicker than nexine, usually twice or more. Columellae mi- 

nute, usually indistinct. 

Elmerrillia pollen grains show partly similarity with pollen grains of Michelia, but the micro- 

reticulate structure of the grains of E. tsiampacca ssp. mollis is rather unique showing no 

resemblance to Michelia pollen. The reticulum is considerably coarser than that of Pachylarnax 

pollen grains. 

Michelia, Paramichelia, and Tsoongiodendron possess pollen grains that are very similar. 

Pachylarnax possesses pollen with microreticulate exine structure consisting of thin muri encom- 

passing very minute lumina. This rather peculiar exine structure is more delicate than that in other 

Magnoliaceae. Similarly, the rather symmetric ellipsoidal shape of the pollen makes it quite dif- 

ficult to include them among typical magnoliaceous pollen. 

Alcimandra pollen possesses an exine without sculpturing which shows sometimes resemblance 

with Talauma pollen. Magnolia pollen grains show a rather large morphological variation; nearly 

all the pollen types of subfamily Magnolioideae are found in Magnolia. Pollen grains of Elmer- 

rillia and Michelia show slight differences to that of Magnolia. Manglietia pollen grains show a 

high morphological similarity to those of Magnolia. Talauma pollen grains show features similar 

to those encountered in Magnolia subg. Magnolia. Aromadendron pollen grains show similarity 

to Alcimandra pollen grains, but also with those of Magnolia sect. Maingola. 

On palynological evidence the joining of Michelia, Tsoongiodendron, and Paramichelia is 

strongly supported. The same holds for Manglietia, Magnolia, and Talauma, while the joining 

of Aromadendron with Magnolia is not contradicted. 

Reference: PRAGLOWSKI, World Pollen and Spore Flora 3 (1974). 

The family can easily be divided into two subfamilies, Magnolioideae and Liriodendroideae, the 

latter not in Malesia. 
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SUBFAMILY MAGNOLIOIDEAE 

Leaves entire or occasionally two-lobed at the apex; stipules free from the 

petiole or adnate to it. Anthers introrse or latrorse. Fruiting carpels longitudin- 

ally dehiscent or circumscissile, at least the base remaining adnate to the torus, 

free or concrescent into a syncarp. Testa free from the endocarp, externally aril- 

loid. 
In Magnolioideae two tribes can be recognized clearly. 

KEY LO THETRIBES 

1. Growth sympodial. Flower buds arising terminal on the twigs................. 1. Tribus Magnolieae 

1. Growth monopodial. Flower buds arising on brachyblasts in the axils of the leaves 2. Tribus Michelieae 

1. Tribus Magnolieae 

Growth sympodial. Flower buds arising terminal on the twigs, the latter growing 

in length from an axillary bud of one of the upper leaves. Genera: Magnolia 

(incl. Talauma, Alcimandra, Manglietiastrum and Aromadendron), Manglie- 

tia, Kmeria (not in Malesia), and Pachylarnax. 

KEY TO THE GENERA 

1. Fruit consisting of few to many separate free or connate carpels along the torus. 

2. Ovules 4 or more in each carpel. The hair base replaces a normal epidermal cell, so that the loss of a hair 

leaves a pore in the cutical membrane. Leaf anatomical characters: sclerified epidermal and hypodermal 

layers, sclerified arm parenchyma in the mesophyll, unlignified vein-sheath cells, absence of either scleri- 

fiedivemnlet terminal cellsion-a scleritied leaf margin... nsec ac aeysies +s 5 tye aes 2. Manglietia 

2. Ovules 2 in each carpel (4 in Magnolia kachirachirai), sometimes 4 in the lower carpels. The hair base con- 

sists of at least two epidermal cells. The hair does not leave a pore when falling........ 1. Magnolia 

1. Fruit a woody loculicidal capsule composed of few (2—8) concrescent carpels. Tepals 9—15, subequal. 

Ovules about 4—8 in each carpel. Stipules free from the petiole..................... 3. Pachylarnax 

1. MAGNOLIA 

LINNE, Sp. PI. (1753) 535; Gen. Pl. ed. 5 (1754) 240; DANDy, Kew Bull. (1927) 

259; in Hutch. Gen. FI. Pl. 1 (1964) 55; in Treseder, Magnolias (1978) 29; Noor. 

Blumea 31 (1985) 83; ibid. 32 (1987) 343. — Type: M. virginiana LINNE, E. 

United States. 

Talauma Juss. Gen. Pl. (1789) 281; DANDY, Kew Bull. (1927) 259; in Hutch. 

Gen. Fl. Pl. 1 (1964) 55. — Magnolia sect. Talauma BatLton, Adansonia 7 

(1866) 3, 66; Noor. Blumea 3! (1985) 83. — Magnolia subg. Talauma PIERRE, 

Fl. For. Cochinch. 1 (1881) sub t. 1. — Violaria Post & O. K. Lexic. Gen. Pl. 

(1903) 588, p.p. — Type: 7. plumierii (SCHWARTZ) A.DC. (Magnolia plumierii 

SCHWARTZ). 

Aromadendron BuiuME, Bijdr. (1825) 10; Fl. Java Magnol. (1829) 25 (‘Aro- 

madendrum’); DANDY, Kew Bull. (1927) 259; in Hutch. Gen. FI. Pl. 1 (1964) 55. 
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— Violaria Post & O. K. Lexic. Gen. Pl. (1903) 588, p.p. — Talauma sect. 

Aromadendron Miq. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 70 (excl. T. vrie- 

seana). — Type: A. elegans BLUME. 

Blumia NEES, Flora 8 (1825) 152, non Blumea DC., nom. conserv. — Type: 

Talauma candollei BLUME. 
Alcimandra DANby, Kew Bull. (1927) 260. — Type: A. cathcartii (HooK./. 

& THoMs.) DANDy. — Fig. 1—6. 
Trees or shrubs. Stipules adnate to or free from the petiole. Flowers terminal, 

solitary, bisexual. Tepals 9—21, 3—5-merous, subequal or more rarely the outer 

whorl forming a true calyx. Anthers introrse to latrorse, connective produced 

into a longer or shorter appendage or rarely unappendaged. Gynoecium sessile 

or in some species stipitate; carpels many to few, usually free but connate in sect. 

Talauma, sect. Gynopodium, and in some other species. Fruiting carpels free, 

crowded, dehiscent along the dorsal suture, in subg. Talauma the basal parts of 

the ripe carpels staying adnate to the torus, the apical parts falling and thus ex- 

posing the seeds which hang from the lengthened funiculus, sometimes the 

apical parts during or before falling dorsally dehiscing; in some species of sect. 

Gynopodium the carpels connate but tearing apart when maturing and de- 

hiscing dorsally. Ovules generally 2 in each carpel, rarely 3 or 4 in the lower car- 

pels, in few species up to 4 or 5 in all carpels. Ripe seeds often hanging from 

the funicles which lengthen through uncoiling of the spiral vessels. 

Distr. About 120 spp. of which about one third in the New World from SE. North America to S. Brazil, 

the remainder in temperate and tropical SE. Asia from the Himalayas to China, Japan, Taiwan and Malesia. 

In Malesia represented by sect. Maingola of subg. Magnolia, and sect. Blumiana and sect. Aromadendron 

of subg. Talauma. 

Note. Two species of subg. Magnolia are commonly cultivated in Malesia, M. coco (Lour.) DC. and M. 

grandiflora L. Magnolia coco (of sect. Gwillimia) differs from the species in sect. Maingola because the stip- 

ules are adnate to the petiole. The species can be distinguished from sect. Blumiana, especially from M. can- 

dollii, by the midrib being not prominent on the uppersurface. Magnolia grandiflora (of sect. Theorodon) 

has petals of 7 cm long or even longer while those in sect. Maingola never exceed 5 cm. The stamens in M. 

grandiflora are 2—3 cm long and the densely appressedly pubescent brachyblast 8 mm diam. or more. 

KEY TO THE SECTIONS 

(only in Malesia) 

1. Stipules free from the petiole. Midrib not prominent above. 

Prints -withstreercarpelsins*s. . eee.< Se ee = Setters oad nes taraeess ees 1. Sect. Maingola 

Zennntstwith connate icarpels 2k 8-35, ANS. <... hero ee eee eee 2. Sect. Aromadendron 

1. Stipules adnate to the petiole. Midrib prominent above ......................-.- 3. Sect. Blumiana 

To make identification of collections without fruits possible, besides the keys to the species of each section 

a separate key is given to the sections Maingola and Aromadendron together. 

KEY TO THE SPECIES OF SECTIONS MAINGOLA AND AROMADENDRON 

i. Young twigs and underside of leaves hairy. Carpels free in fruit. 

2. Gynoecium hairy. 

3. Young twigs pubescent or pilose. Scars of perianth and stamens along 5—9 mm of the torus under the 

fruit. Stamens 7.5—12 mm, the 2—3 mm long connective appendage not included.. 1. M. macklottii 
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3. Young twigs densely woolly hairy. Scars of perianth and stamens along 10—15 mm of the torus. Stamens 

6—9 mm long, the 1.5—2 mm long connective appendage not included............ 3. M. maingayi 

2. Gynoecium glabrous. 

4. Scars of perianth and stamens along 5—9 mm of the torus under the fruit. Stamens 7.5—12 mm, the 2—3 

mm long connective appendage not included. Outer tepals 3.5—4 cm long ........ 1. M. macklottii 

4. Scars of perianth and stamens along 10—20 mm of the torus under the fruit. Stamens c. 6 mm long, the 

GS mimulone, connective appendage not included) o.oo 52 eps emi sees oe ss ier 4. M. uvariifolia 

1. Young twigs mostly and underside of leaves always glabrous. Carpels free or connate in fruit. 

5. Tepals c. 18 or more. Carpels connate in fruit. Connective appendage 10—15 mm. Petiole 8—25 mm. Ped- 

icle 0-10 mm. Alveoles in general more than 0.5 mm diam. Reticulation on the upper surface quite 

distinct. 

6. Leaves mostly narrowly elliptic; primary nerves in 11—16 pairs. Pedicle 5-10 m. Outer tepals 4, 4.5—7 

em innenitepals)15—33.. Connective appendage 12—ISimmyt . . 4. ed- ee he tee 6. M. elegans 

6. Leaves mostly obovate; primary nerves in 8—12 pairs. Pedicle absent. Outer tepals 3, c. 2 cm long, inner 

tepalsicswlS-econnective appendages 12 mmm ceri cia oc eden keu euah weeks 7. M. bintuluensis 

5. Tepals at most 12. Carpels free or connate in fruit. Connective appendage 0.5—15 mm. 

7. Stamens c. 10, 4 mm long, the connective appendage c. 7 mm. Carpels c. 6. Pedicle absent, scars of 

Stamenssandapenianth at mostel tmmn).ees seer. gee otra el late Siig © sfospsrs teas chsye cys 10. M. pahangensis 

7. Stamens more than 10 and longer than 4 mm. Carpels in general many. 

8. Petiole 2.5—5 cm. Pedicle 7-8 mm. Gynophore 5—10 mm. Carpels connate in fruit. 8. M. ashtonii 

8. Petiole 3—17 mm. Pedicle 0-5 mm. Gynophore 0—5 mm. Carpels free or connate in fruit. 

9. Outer tepals 4, c. 4.5 cm long. Stamens 9-14 mm, the 10—15 mm long connective appendage not in- 

cluded. Scars of tepals and stamens under the fruit along c. 5 mm of the torus. Carpels connate in 

I GUTLIBS < venir era cronceutee eer RE aR es erate car haere Rec ae eich te, Seti Pune ie dene ds tte 9. M. borneensis 

9. Outer tepals 3, 1.5—4 cm long. Stamens 5—12 mm, the 0.5—3 mm long connective appendage not in- 

cluded. Scars of tepals and stamens under the fruit along c. 1-9 mm of the torus. Carpels free in fruit. 

10. Stamens (S—)7.5—12 mm, the 2—3 mm long connective appendage not included. Scars of tepals and 

stamens along 5—9 mm of the torus. Carpels many (rarely less than 15) ...... 1. M. macklottii 

10. Stamens 5—10 mm, the 0.5—3 mm long connective appendage not included. Scars of tepals and sta- 

mens under the fruit along 1—3 mm of the torus. Carpels 1—15. 

11. Stamens c. 5 mm, 0.5—1 mm long connective appendage not included. Scars of perianth and sta- 

iMensealonewMemmybolgohetOnusmeee eeeeios ore se aia er rarer eters 5. M. phaulantha 

11. Stamens S—10 mm, the 1—1.5 mm long connective appendage not included. Scars of perianth and 

Stamenszalones2=3 mmvotethe TOLUS) Ms vacictece eles deceit. eee Slee 2. M. carsonii 

I. Subgenus Magnolia 

Ripe fruits consisting of free carpels which dehisce along the dorsal suture. Anthers dehiscing in- 

trorsely. Flowers neither precocious nor with a much reduced calyx-like whorl of outer tepals. 

Leaves in Asia evergreen. 

Only one section indigenous: 

I. Section Maingola 

Danby, Curtis Bot. Mag. 155 (1948) sub t. 16; Noor. Blumea 31 (1985) 88; ibid. 

32 (1987) 346. 

KEY TO LHE, SPECIES 

1. Carpels many, or at least 15 (rarely in M. macklottii fewer). Scars of perianth and stamens in fruit along 

5—20 mm of the torus. 

2. Twigs (long) yellowish pubescent, pilose, or glabrous. Scars of perianth and stamens in fruit along 5—9 

MMOS ILONUSHS Lert ee UA ede TIE Oe. CORE CPE Rpone lakh oielepe aunmLeieteede > cheleoeetaae 1. M. macklottii 

2. Twigs woolly hairy when young. Scars of perianth and stamens in fruit along 10-20 mm of the torus. 
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3. Fruits hairy, 5—8 cm long. Scars of perianth and stamens in fruit along 10(—15) mm of the torus. Brachy- 

blast Suerte cc. hoe he Ot eee RS ae SEL OEY BN LL 3. M. maingayi 

3. Fruits glabrous, 7—12 cm long. Scars of perianth and stamens in fruit along 10-20 mm of the torus. 

Brachyblast425—illiom! .6..Naeo ene cies lteter: EE SER AS ER 1S HO OTT meas aN, 4. M. uvariifolia 

1. Carpels at most 15. Scars of perianth and stamens in fruit along 1-3 mm of the torus. 

4. Scars of perianth and stamens in fruit along c. 1 mm of the torus. Petiole 5-10 mm 5. M. phaulantha 

4. Scars of perianth and stamens in fruit along 2—3 mm of the torus. Petiole 6-18 mm. . 

1. Magnolia macklotti (KoRTH.) DANDY, Kew Bull. 

(1927) 263; BACKER & BakH.f. Fl. Java 1 (1963) 97; 

Noort. in Whitmore & Tantra, Tree Fl. Indonesia, 

Sumatra Checklist (1986) 141; Blumea 32 (1987) 347. 

— Manelietia macklottii KortH. Ned. Kruidk. Arch. 

2, Versl. (1851) 97; Mia. Fl. Ind. Bat. 1, 2 (1858) 15, 

excl. coll. Haleban; Suppl. (1860) 153; Ann. Mus. 

Bot. Lugd.-Bat. 4 (1868) 71, excl. coll. Haleban. — 

Type: KortuHats (L; BO), Sumatra, Mt Singalan. 

M. javanica K. & V. Bijdr. 4 (1896) 315; Exk. FI. 

Java 2 (1912) 239; Koorp.-ScHum. Syst. Verz. 1, 

Fam. 95 (1913) 2; K. & V. Atlas 4 (1918) t. 800; 

RANT, Nat. Tijd. Ned. Ind. 89 (1929) 446. — M. 

pealiana (non KiNG) K. & V. Bijdr. 4 (1896) 148, 314 

(err. ‘pealii’). — Lectotype: KoorDERs 4520 (L; BO). 

Michelia beccariana AGosTIN1, Atti Com. Accad. 

Fisiocrit. Siena IX, 7 (1926) sep. 23. — M. becca- 

riana (AGOSTINI) Noor. in Whitmore & Tantra, Tree 

Fl. Indonesia, Sumatra Checklist (1986) 141, nom. 

inval. — Type: BEccari P.S. 116 (FI; BM, K, photo 

in L), Sumatra, Mt Singalan. 

M. aequinoctialis DANDY, Kew Bull. (1928) 185. 

— Type: Houtvester Sumatra’s Oostkust 25 (BO; L), 

Sumatra, Karolanden. 

Shrub or treelet, or tree to 23 m (—50 m, once re- 

corded) high by 43(—50) cm diam. Twigs long yellow- 

ish pubescent or pilose, or sometimes glabrous, gla- 

brescent when older; stipules densely yellowish ap- 

pressedly to patently long soft hairy, rarely nearly 

glabrous, 3—9 cm. Leaves appressedly or patently 

pubescent, especially on midrib and nerves, often 

glabrescent, or glabrous below, + elliptic to narrow- 

ly obovate, 12—25 by 3—9 cm; base acute; acumen c. 

5—15 mm; midrib much prominent below; nerves in 

12—22 pairs, much prominent in the undersurface, 

less so above; intramarginal vein prominent on both 

surfaces; reticulation densely netted and much 

prominent on both surfaces. Petiole 5-15 mm. 

Brachyblast appressedly pubescent, rarely (nearly) 

glabrous, often very slender, 2.5—8 cm long; pedicel 

absent; spathaceous bracts only one pair. Outer fep- 

als three, 2—3 by c. 0.7—1.5 cm; inner tepals 6, in two 

rows, as long as or slightly shorter than outer ones, 

5—10 mm broad. Stamens 20—many, filament 1.5—2 

mm long, anthers 3.5—10 mm, connective appendage 

triangular, acute, 2-3 mm long; carpels glabrous, 

glaucous, or yellowish tomentose, 15—c. 50, rarely 

fewer than 15. Fruits cylindric, distorted by the abor- 

tive carpels, c. 2.5 cm broad and up to 5 cm long, 

2. M. carsonii 

torus with scars of perianth and stamens 5—9 mm 

long. 

Distr. Malesia: Sumatra, 

(Perak), Java, Borneo (Sabah). 

Note. The flowers are creamy, the outer tepals 

more greenish. 

Malay Peninsula 

a. var. macklottii. — M. javanica K. & V. 

Leaves mostly elliptic. Flower buds and carpels 

glabrous. 

Distr. Malesia: Sumatra (W. coast, G. Singga- 

lan, Palembang); W. Java, Borneo (Sabah, Tawau). 

Ecol. Rare in primary vegetation; 80—1500 m. 

Vern. Java: tjampacca rimbo, t. gunung. 

b. var. beccariana (AGosTINI) Noort. Blumea 32 

(1987) 348. — Michelia beccariana AGostin1. — M. 

aequinoctialis DANDY. 

Leaves mostly narrowly obovate. Flower buds and 

carpels hairy. 

Distr. Malesia: Sumatra (Aceh, G. Leuser; Ta- 

panuli; E. coast, Karolanden; W. coast, Padang, G. 

Singalan, G. Kerinci), Malay Peninsula (Perak, 

Maxwell’s Hill, one coll.). 

Ecol. Rare in the mountains; 1000—2600 m; //. 

Feb.—Aug., fr. May—June. 

Note. The collection from Perak was identified 

as M. maingayi KiNG. It rather belongs to M. mack- 

lottii var. beccariana but demonstrates the close af- 

finity between the two taxa. 

2. Magnolia carsonii DANDY ex Noor. Blumea 32 

(1987) 348, f. 1. — Carson’s Magnolia W.MEUER, 

The Magnoliaceae of Sabah, Bot. Bull. Sandakan 11 

(1968) 7, fig. — M. ‘carsonii’ DANDY ex COCKBURN, 

Sabah For. Rec. 10 (1980) 56, t. 17, nomen. — Type: 

SAN A 1680 (L; SING). 

Drymis-leaved Magnolia W.MEUER I.c. 8, fig. — 

M. ‘drymifolia’ DANDY ex COCKBURN, /.c. 55, 

nomen. — Type: NooTEBooM 4612 (L; BO). — Fig. 

123 

Shrub or tree to 60 m high and 70 cm diam. Twigs 

glabrous or hairy in innovations with apical buds gla- 

brous or hairy. Leaves glabrous, thin or thick coria- 

ceous, 4.5—16 by 2.5—8 cm. Petiole 6 to 18 mm. 

Brachyblast glabrous or hairy, 2—5 mm long. Outer 

tepals 3(—4), 15-40 mm long; inner tepals 6. 

Stamens c. 15—30, 7—12 mm long with a connective 

appendage of 1—3 mm long. Fruit sessile or gynopo- 
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Fig. 1. Magnolia carsonii DANDY ex Noor. var. carsonii. a. Habit, x1; b. fruit, x 3 (CLEMENS 50271). 

dium to 5 mm long, carpels 1—15, glabrous; scar of darker above than beneath, thin coriaceous, 5—13 

perianth and stamens 2—3 mm along the torus. by 2.5—6 cm; nerves in 8—15 pairs; the larger 

alveoles filled with smaller ones from less promi- 

KEY TO THE VARIETIES nent veins. Petiole 6-13 mm. Gynophore absent 

a. var. carsonii 

1. Tree from 9 to 60 m, glabrous in all its parts except 1. Shrub or tree to 25 m; twigs hairy directly under 

sometimes the inner margins of the terminal stip- the terminal bud or glabrous; terminal buds hairy 

ules. Leaves when dry rather dark reddish brown, or sometimes glabrous. Leaves when dry olive 
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greyish green or greyish brown on both surfaces, 

thick coriaceous, 4.5—9 by 2.5—4.5 cm; nerves in 

6—12 pairs, all lesser veins forming a dense reticu- 

lation and no difference in alveoles, often the 

reticulation slightly obscured by the coriaceous- 

ness of the leaf and the undersurface glaucous. 

Petiole 10—18 mm. Gynophore 0—5 mm 

b. var. drymifolia 

a. var. carsonii. — Carson’s Magnolia W.MEWER. — 

M. ‘carsonii’ DANDY ex COCKBURN. — Fig. 1. 

A big tree to 60 m tall and 60 cm diam.; twigs gla- 

brous; stipules glabrous, up to 4 cm long, sometimes 

long silky on the inner margin. Leaves rather dark 

reddish brown, darker above than beneath, gla- 

brous, elliptic, thin coriaceous, 5S—13 by 2.5—6 cm; 

acumen 3—10 mm; base cuneate; midrib prominent 

below; nerves in 8—12(—15) pairs, much prominent 

below, slightly less so above, meeting in an intramar- 

ginal vein; reticulation rather densely and promi- 

nently netted on both surfaces, secondary nerves 

2—c. 4 about parallel with the nerves starting from 

the midrib and rather obvious from the lesser veins, 

the alveoles near the midrib oblong, the longest 

diameter parallel with nerves, the larger alveoles 

filled with the smaller ones of which the veins are less 

prominent. Petiole 6—13 mm. Brachyblast glabrous, 

2.5—4 cm long, very slender; pedicel absent. Only 

one pair of spathaceous bracts. Outer tepals 3, 15—27 

mm by c. 5 mm; inner tepals 6, about as long by 5—10 

mm. Stamens 7-10 mm long, the 1—1.5 mm long 

connective appendage not included; gynophore ab- 

sent; carpels glabrous, up to c. 15. Fruits with len- 

ticels on the ripe carpels, often distorted by abortive 

carpels, mostly less than 10 carpels, sometimes only 

1, fertile; scars of perianth and stamens along c. 

2(—3) mm of the torus. 

Distr. Malesia: Borneo (Sabah, Kinabalu, 

Crocker Range). 

Ecol. Locally rather common, especially in 

Sosopodon For. Res.; 1200—1800 m; fl. fr. probably 

Jan.—Dec. 

b. var. drymifolia Noot. Blumea 32 (1987) 351, f. 2. 

— Drimys-leaved Magnolia W.MEIWER. — M. 

‘drymifolia’ DANDY ex COCKBURN. — Fig. 2. 

Shrub (on exposed ridges) to tree of 25 m high; 

twigs hairy directly under the hairy terminal bud, 

soon glabrescent, or rarely entire plant glabrous; 

stipules hairy (or rarely glabrous) in the terminal 

bud, glabrous or hairy in lateral buds. Leaves olive 

greyish green or brown on both surfaces or the 

undersurface bluish, thick coriaceous, glabrous, 

(broadly) elliptic to sometimes obovate, glossy 

above, often glaucous underneath, 4.5—9(—16) by 

2.5—4.5 (—8) cm; apex not or hardly acuminate or 

sometimes emarginate to shortly acuminate, acumen 

up to 10 mm; margin thickened containing a vein; 

base cuneate, slightly acuminate; midrib much prom- 

inent beneath; nerves in 6—12 pairs, curved upwards 

and meeting in an intramarginal vein; all lesser veins 

forming together a dense reticulation, prominent 

above, slightly obscured by the coriaceousness of the 

leaves below, the alveoles along the midrib mostly + 

isodiametric. Petiole 10-18 mm. Flowers erect, 

brachyblast stout, densely appressedly pubescent or 

pilose to nearly glabrous or more slender and gla- 

brous, (2—)3—5 cm; pedicel 0—1.5 mm, when present 

densely appressedly pubescent; spathaceous bracts 

glabrous, only | pair. Outer tepals 3, greenish, 2—4 

by c. 1 cm; inner tepals yellow, 6, c. 13—35 by 10mm. 

Stamens up to c. 30, filament 1—3 mm, anthers 4—8 

mm, connective appendage 1—2 mm; gynophore 2—5 

mm or rarely absent; carpels very few (3—5 in my 

own collections from Bukit Raya), probably never 

more than 10, glabrous. Fruits without or with only 

few small lenticels, scars of perianth and stamens 

along 3 mm of the torus; seeds | or 2. 

Distr. Malesia: Borneo (Sarawak; Sabah, 

Crocker Range, Kinabalu; W., Central and E. Kali- 

mantan, Mt Palimasan). 

Ecol. Primary and secondary mountain forest; 

1000—2850 m; fl. fr. probably Jan.—Dec. 

Note. Undersurface of leaves often papillate. 

3. Magnolia maingayi KING, J. As. Soc. Beng. 58, ii 

(1889) 369; Ann. Bot. Gard. Calc. 3 (1891) 208, t. 45 

B; C.Curtis, J. Str. Br. R. As. Soc. n. 25 (1894) 71; 

Merr. Enum. Born. (1921) 251; excl. coll. BECCARI 

2661, 3660; Ripley, Fl. Mal. Pen. 1 (1922) 13; Burk. 

Dict. (1935) 1393; W.MeEveErR, Bot. Bull. Sabah 11 

(1968) 9; CocKBuURN, Sabah For. Rec. 10 (1980) 55. 

— Type: MainGay 17 (?; iso L). 

Treelet or tree from 1.2 to 18 m, to 50 cm diam.; 

twigs, terminal buds, and petioles densely woolly 

hairy. Leaves long hairy below, especially on midrib 

and nerves, glabrescent, glabrous above, obovate to 

narrowly obovate or rarely elliptic, 9-26 by 

3—9(—11) cm; acumen 5S—25 mm; base cuneate to 

more or less rounded; midrib much prominent 

below; nerves in 14—18 pairs, meeting in an intra- 

marginal vein; reticulation netted, prominent below, 

slightly so above. Petiole 3—5(—15) mm. Brachyblast 

densely hairy, 1—S cm; pedicel absent; spathaceous 

bracts one pair, long hairy. Outer tepals 3, 20—40 by 

10—12 mm; inner tepals 6, thick coriaceous, 20—25 

by 10 mm. Stamens many, filament c. 1 mm, anthers 

5—6(—8) mm, connective appendage triangular, not 

very acute, tip often blunt, c. 1.5—2 mm long; 

gynophore absent; carpels many, densely (woolly) 

hairy. Fruits hairy, cylindrical, c. 5(—8) by 2—3 cm, 

sometimes much shorter by abortion of the carpels, 

scars of perianth and stamens along 10(—15) mm of 

the torus. 
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Fig. 2. Magnolia carsonii DANDY ex Noot. var. drymifolia Noort. a. Habit, x 0.7; b. flower, x 1; c. reduced 

leaf from spathaceous bracts, x 0.7 (NOOTEBOOM 4612). 

Distr. Malesia: Malay Peninsula (Perak; Pa- 

hang; Selangor, Kepong; Johore; Singapore), Bor- 

neo (Sarawak, Kapit, Ulu Mojong, 3rd Div., Bario, 

Kelabit plateau; Sabah, Kinabalu). 

Ecol. In forest from low altitude to 1500 m; fl. fr. 

Jan.—Dec. 

Vern. Borneo: analwei, leka, Kelabit. 

4. Magnolia uvariifolia DANDy ex Noor. Blumea 32 

(1987) 358, f. 6. — Uvaria-leaved Magnolia W .MEU- 

ER, Bot. Bull. Sandakan 11 (1968) 9. — M. 

‘uvariafolia’ (sic!) DANDY ex COCKBURN, Sabah For. 

Rec. 10 (1980) 55, nomen. — Type: CLEMENS 28439 

(L; BO, NY). — Fig. 3. 

Treelet or tree from 6 to 25 m, up to 35 cm diam.; 

twigs and terminal buds yellowish woolly hairy. 

Leaves pubescent beneath, especially on midrib and 

nerves, glabrescent, obovate to narrowly obovate, 

10—28 by 3.5—9 cm; acumen 3—15 mm; base cuneate 

to rounded; nerves in 13—19 pairs, prominent below 

and less so above, meeting in an intramarginal vein; 

reticulation densely netted, much prominent below, 

less so above. Petiole 3—13 mm. Brachyblast pilose, 

glabrescent, 4.5—11 cm, pedicel absent; bracts in one 

pair only, glabrous. Outer tepals 3, c. 35—40 by 15 

mm; inner tepals 6, thick coriaceous, c. 30 by 10 mm. 

Stamens very many, filament c. | mm, anthers c. 5 

mm, the connective appendage acute, 2.5—3 mm 

long; gynophore absent; carpels very many, gla- 

brous. Fruits cylindrical, c. 7—14 by 2—3 cm; scars of 

perianth and stamens along 10—20 mm of the torus. 

Distr. Malesia: Borneo (Sarawak, Kapit, 3rd 

Div.; Sabah, G. Alab, Tambunan, Penampang, 

Kinabalu; SE. Kalimantan, Berouw). 

Ecol. Primary or secondary forest; 180—1800 m; 

fl. fr. Jan.—Dec. 

Vern. Borneo: karampilung, SE. Kalimantan. 

Note. This species is closely related to Magnolia 
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Fig. 3. Magnolia uvariifolia DANDY ex Noort. a. Habit, x 0.6; b. ovary, X 1.5; c. anthers, x 6; d. fruit, x 0.8. 
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maingayi which, however, differs in the mostly 

longer and denser indumentum and in the flower 

buds and carpels being hairy. 

5. Magnolia phaulantha DANnpy ex Noor. Blumea 32 

(1987) 359. — Type: FRI bb 29194 (L; A, SING). 

Tree to at least 30 m by 50 cm diam., in the young 

parts entirely glabrous; stipules c. 2-4 cm 

(sometimes the inner margins long hairy); leaves 

(narrowly) elliptic, to slightly obovate, 6—15 by 

2.5—4.5 cm; acumen 3—20 mm;; base cuneate, midrib 

much prominent beneath; nerves inc. 10 pairs, hard- 

ly distinct from the densely netted reticulation which 

is prominent on both surfaces. Petiole c. S—10 mm. 

FLORA MALESIANA [ser. I, vol. 102 

Brachyblast very slender, 2.5—4 cm; pedicel absent; 

flower buds glabrous. Outer tepals 3, c. 15 by 2 mm; 

inner tepals 6—7, slightly longer. Stamens many, fila- 

ment very short, anthers c. 5 mm long, connective 

appendage to c. | mm long; gynophore absent; 

carpels less than 10, glabrous. Fruits often with only 

one or two developed carpels, c. 1 by 1 cm. 

Distr. Malesia: Sulawesi (Central, Masamba, 

Malili, Rantelemo, Rantepao, Palu). 

Ecol. Mountain forest; 1250—2200 m; fi. 

Apr.—Dec. 

Note. This species resembles Magnolia carsonii 

(var. carsonii) very much and might prove to be con- 

specific with it. 

II. Subgenus Talauma 

(Juss.) PIERRE, Fl. For. Cochinch. 1 (1881) subt.1; Noort. Blumea 31 (1985) 89; 

ibid. 32 (1987) 360. 

Trees or shrubs. Stipules adnate to or free from the petiole. Tepa/ls 9—36, subequal. Anthers 

introrse, connective produced into a short to very long (even longer than the anther) appendage. 

Gynoecium sessile or with a gynophore to 10 mm. Carpe/s many to few, concrescent at least at 

the base; fruiting carpels woody, circumscissile, the upper portions falling away either singly or 

in irregular masses, the lower portions persistent with the suspended seeds. 

2. Section Aromadendron 

(BLUME) Noort. Blumea 31 (1985) 89. — Aromadendron BLUME, Bijdr. (1825) 

10; Fl. Java Magnol. (1829) 25. — Talauma sect. Aromadendron Mig. Ann. 

Mus. Bot. Lugd.-Bat. 4 (1868) 70. 

Stipules free from the petiole. Outer tepals 3 or more often 4, inner tepals 8—32. Stamens with 

a connective appendage that is in most species very long, from slightly shorter to longer than the 

anthers, but in M. ashtonii it is triangular and only 2.5 mm long. Fruit a fleshy syncarp, often 

on a gynophore of c. 5 to rarely 10 mm long, the carpels falling off when ripe in irregular masses 

thus exposing the seeds which hang from the torus. Seeds 1—2 in each carpel. 

Distr. Malesia: Sumatra, Malay Peninsula, Java, Borneo, Philippines (Palawan). 

KEY TO) DHE SPECTE'S 

lPaleaviess4s5— 7 ebyales—Sseocmemetloley/—1 0) mimiCarpelsic: Gia. scee- ae noiae 

1. Leaves longer than 7.5 cm. Petiole 8-50 mm. Carpels more than 6. 

2. Nerves in 8—12 pairs. Pedicel absent. Fruit ellipsoid, 3—4.5 by 2—3.5 cm. Gynophore absent. Scars of 

penianthyandestamens along supstons) mmbof theitomisies = + sce em eee ae ee ee 7. M. bintuluensis 

2. Nerves in 11—20 pairs. Pedicel 2-10 mm. Fruit 5—9 by 3—5 cm. Gynophore 0—10 mm. Scars of perianth 

and stamens along 5 mm of the torus. 

3. Nerves in (12—)15—20 pairs. Petiole 25—50 mm. Fruits ovoid to pear-shaped, 8—9 by 4—5 cm 

8. M. ashtonii 

10. M. pahangensis 

3. Nerves in 11—16 pairs. Petiole 8—25 mm. Fruit 5—7 by 3—5 mm. 

AMATVE I) Al SWS ORNS ey TICLE EAS Se A SNLY Reet aat ors Se GPS Siac GR ETS PR 6. M. elegans 

Ae pall Swili2 eps aah Ss I ON I ee «REY ator SEN Aree) BRN Sah 9. M. borneensis 
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6. Magnolia elegans (BLUME) H.KENG, Gard. Bull. 

Sing. 31 (1978) 129; Noor. in Whitmore & Tantra, 

Tree Fl. Indonesia, Sumatra Checklist (1986) 141; 

Blumea 32 (1987) 361. — Aromadendron elegans 

BLuME, Bijdr. (1825) 10; Fl. Java Magnol. (1829) 26, 

t. 7, 8; Mor. Syst. Verz. (1846) 36; KortuH. Ned. 

Kruidk. Arch. 2, Versl. (1851) 97; Mia. Fl. Ind. Bat. 

1, 2 (1858) 16; RrpLey, Fl. Mal. Pen. 1 (1922) 17, f. 

3; Burk. Gard. Bull. S. S. 6 (1930) 454; Dict. (1935) 

241; BACKER & BaAku.f. Fl. Java 1 (1963) 98. — 

Talauma elegans (BLUME) Mig. Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 70; K. & V. Meded. Lands Plan- 

tent. 17 (1896) 167; RipLey, J. Str. Br. R. As. Soc. 

n. 33 (1900) 38; BAcKER, Schoolfl. Java (1911) 13; 

Koorp. Exk. Fl. Java 2 (1912) 239; Koorp.-SCHUM. 

Syst. Verz. 1, Fam. 95 (1913) 4; BAKER f. J. Bot. 62, 

Suppl. (1924) 2, excl. parte; ibid. 64, Suppl. 1 (1926) 

142. — Type: BLuME (L; BO). 

Aromadendron glaucum Kortu. Ned. Kruidk. 

Arch. 2, Versl. (1851) 98. — Talauma glaucum 

(KortTH.) Mia. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 

70, excl. syn. Manglietia oortii. — M. glauca 

(KoRTH.) PIERRE, Fl. For. Cochinch. | (1881) subd t. 

2, non M. glauca L. (1759). — Talauma elegans var. 

glauca (KORTH.) P.PARMENT. Bull. Sc. Fr. Belg. 27 

(1896) 277, 336. — Aromadendron elegans var. 

glauca (KORTH.) DANDY, Kew Bull. (1928) 183. — 

Type: KorTHALs (L; NY). 

Manglietia oortii KortTH. Ned. Kruidk. Arch 2, 

Versl. (1851) 97; Miq. Fl. Ind. Bat. 1, 2 (1858) 15; 

ibid. Suppl. 1 (1860) 153, excl. coll. TEISMANN. — 

Manglietia oortii M1. Suppl. (1860) 153, excl. coll. 

Haleban. — Type: KorTHALs (L; NY), Singalan. 

Tree to 40(—53) m high and 80(—115) cm diam.; 

twigs glabrous, brown or blackish brown provided 

with many sometimes light coloured annular stipular 

scars; stipules glabrous but with a tuft of hairs at the 

apex, the inner margins sometimes beset with long 

white hairs. Leaves glabrous, glossy but rarely the 

undersurface glaucous (‘var. glauca’), mostly nar- 

rowly elliptic, sometimes elliptic, 7.5—22(—27) by 

3—6(—8) cm; acumen 3—20 mm; base cuneate to 

sometimes rounded; midrib much prominent below; 

nerves in 11—16 pairs meeting in a looped intramar- 

ginal vein which is prominent on both under- and 

uppersurface but on the uppersurface hardly distinct 

from the venation; reticulation densely netted, prom- 

inent on both surfaces, the marginal vein included in 

the reticulation. Petiole 8—20(—25) mm. Brachyblast 

glabrous, 3—5(—6) cm long; spathaceous bracts one 

pair, c. 6 cm long, glabrous but with some hairs 

apically; pedicel glabrous, c. 5(—10) mm, often in N. 

Sumatra and the Malay Peninsula nearly absent. 

Tepals c. 18—36, the 4 outer sepaloid ones light yel- 

lowish green in vivo, narrowly obovate or mostly 

elliptic, the longest c. 4.5—7 cm long and up to 

1.5(—1.8) cm broad, the others white, narrowly ellip- 
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tic, slightly shorter and much narrower. Stamens 

60—70, filament c. 0.5 mm, anthers 8—9 mm, the 

connective produced in a long setaceous, 12—15 mm 

long appendage; a short gynophore present between 

stamens and carpels. Fruits ellipsoid to orbicular, c. 

5—7 cm long and c. 3—5 cm diam., tepal and staminal 

scars along c. 5 mm of the torus, gynophore also c. 

5 mm long but rarely shorter to nearly absent. 

Distr. Malesia: Sumatra incl. Banka, Malay 

Peninsula (Penang, Selangor, Perak, Singapore), W. 

Java. 

Ecol. Common, mostly in lowland rain-forest 

but in Sumatra also to 1200 and in Aceh (G. Leuser) 

to 1850 m, in Java up to 1200 m. Fi. fr. Jan.—Dec. 

Vern. Sumatra: jelatan bulan, kayu sulung, ke- 

dondong tunjuk, medang mempau, m. pauh, M, 

utup-utup, Batak. 

7. Magnolia bintuluensis (AGosTIN1) Noor. [in Whit- 

more & Tantra, Tree Fl. Indonesia, Sumatra Check- 

list (1986) 141, nom. inval.] Blumea 32 (1987) 362. — 

Talauma bintuluensis AGostini, Atti Com. Accad. 

Fisiocrit. Siena IX, 7 (1926) sep. 26; Noor. in Whit- 

more & Tantra, Tree Fl. Indonesia, Sumatra Check- 

list (1986) 143. — Type: BEcCARI P.S. 2661 (FI; K). 

Syntype: BECCARI P.S. 3660. 

Aromadendron nutans DANDY, Kew Bull. (1928) 

183; W.Mever, Bot. Bull. Sandakan 11 (1968) 5; 

CocKBuRN, Sabah For. Rec. 10 (1980) 53, t. 16. — 

M. maingayi (non KiNG) Ripley, Enum. Born. 

(1913) 72, p.p.; MERR. Enum. Born. (1921) 251, p.p. 

— M. nutans (DANDY) H.KENG, Gard. Bull. Sing. 31 

(1978) 129. — Type: BEccari P.S. 3660 (K; FI). 

Tree 6—25 m by 15—62 cm; twigs glabrous, wrink- 

led; terminal buds glabrous, sometimes with a tuft of 

hairs apically; stipules glabrous but the inner margin 

provided with long hairs. Leaves coriaceous, gla- 

brous, mostly dull, the undersurface sometimes glau- 

cous, obovate or sometimes elliptic, 8.5—18 by 3—7.5 

cm; abruptly shortly acuminate with rounded tip, 

acumen c. 5—10 mm; base cuneate; midrib much 

prominent below; nerves prominent on the undersur- 

face and less so above, in 8—12 pairs, intramarginal 

vein rather inconspicuous on the uppersurface, often 

a second less conspicuous intramarginal vein closer 

to the margin present; reticulation netted and promi- 

nent on the undersurface but less so above, the 

smaller nerves obscured because the leaves are coria- 

ceous and thus the reticulation rather coarse. Petiole 

10—25 mm. Brachyblast 1—3 cm, mostly curved, 

often terminating a twig of which the upper leaves 

are reduced or fallen; pedicel absent; spathaceous 

bracts glabrous, direct under the flower. Outer fepals 

3, linear oblong c. 2 cm long; inner tepals c. 15. Sta- 

mens 10—12 mm, provided with a connective appen- 

dage of hardly the same length; gynophore absent. 

Fruits ellipsoid, c. 3—4.5 by 2—3.5 cm, no pedicel or 
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Fig. 4. Magnolia ashtonii DANDY ex Noor. a. Habit with flower, x 0.6; b. ovary, x 1.8; c. anthers, x 1.8; 

d. fruit, x 0.6 (a, c S 7895 AsHton, b BRUN 5503, dS 12449). 
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gynophore. Scars of perianth and stamens along c. 3 

mm of the torus. 

Distr. Malesia: Sumatra (Indragiri, Biliton), 

Malay Peninsula (Johore), Borneo (Sarawak, Bru- 

nei, Sabah, Kalimantan). 

Ecol. Rare, 21 collections in total. As far as re- 

corded often in (coastal) swamp, kerangas, in E. Ka- 

limantan in Agathis forest on sandy waterlogged 

soil; 0—1000 m. Fr. Feb.-Sept. 

Vern. Sumatra: kedondong kijai; Borneo: 

medang pelam, W. Kalimantan, triburus, Sarawak, 

Land Dyak. 

8. Magnolia ashtonii DANDy ex Noort. Blumea 32 

(1987) 363, f. 7. — Ashton’s Aromadendron 

W.MEWER, Bot. Bull. Sandakan 11 (1968) 5, t. — 

Aromadendron ‘ashtonii’?’ DANDY ex COCKBURN, 

Sabah For. Rec. 10 (1980) 53, nomen. — M. ashtonii 

Noor. in Whitmore & Tantra, Tree Fl. Indonesia, 

Sumatra Checklist (1986) 141, nomen. — Type: S 

7895 (AsHToN) (L; A, K, SING). — Fig. 4. 

Tree up to 45 m high and 60 cm diam. Twigs gla- 

brous, rather thick, terminal buds sometimes with a 

tuft of hairs on the apex; stipules glabrous, c. 2 cm. 

Leaves glabrous, the undersurface densely punctu- 

late, often glaucous, obovate, 12—23 by 5—10 cm; 

acumen 3—7 mm with blunt tip; base acute, decur- 

rent with two ridges into the petiole; midrib much 

prominent on the undersurface; nerves in 15—20 

pairs, distinct on both surfaces, slightly prominent 

below, hardly or not above; reticulation distinctly 

fine netted but hardly prominent on both surfaces. 

Petiole 2.5—5 cm, often thickened towards the base. 

Brachyblast glabrous, 2.5—3 cm (—4 cm in fruit); 

pedicel glabrous, 7—8 mm. Spathaceous bracts not 

seen. Outer tepals 4, + linear, 5 by 0.6—0.8 cm; inner 

tepals 8, linear, 4.5 by 1 (the outermost) to 0.6 (the 

innermost) cm. Stamens c. 50, filament c. 1 mm, an- 

thers 9-10 mm, connective appendage + triangular, 

c. 2.5 mm long; gynophore distinct; carpels many 

(more than 100). Fruits ellipsoid, ovoid or pear- 

shaped, 8—9 by c. 4 cm, pedicel, scars of perianth 

and stamens, and gynophore all c. 5 mm long or 

gynophore up to 10 mm. 

Ditr. Malesia: Sumatra (Riouw, Indragir1), Bor- 

neo (Sarawak, Brunei, Sabah, W. Kalimantan). 

Ecol. Very rare (only 8 collections), on yellow 

sandy soil (once recorded); low, up to 500 m; fl. 

May—June; fr. Aug.—Sept. (both twice recorded). 

9. Magnolia borneensis Noor. Blumea 32 (1987) 366, 

f. 8. — Borneo Aromadendron W.MEUER, Bot. 

Bull. Sandakan 11 (1968) 5. — Aromadendron ‘bor- 

neensis’ DANDY ex COCKBURN, Sabah For. Rec. 10 

(1980) 53, nomen. — Type: PAYMANs 173 (L; K, 

SING). — Fig. 5. 

Tree 23—40 m by 40—112 cm; twigs glabrous; stip- 
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ules glabrous at both surfaces. Leaves glabrous, 

usually narrowly elliptic, rarely elliptic, 7.5—21 by 

3.5—6 cm; acumen 7—10(—15) mm; base acute to 

sometimes nearly rounded; midrib much prominent 

on the undersurface; nerves in 11—16 pairs, intra- 

marginal vein rather inconspicuous, slightly promi- 

nent on both under- and uppersurface; reticulation 

very fine (about half as fine as in M. e/egans), slightly 

prominent on the otherwise very smooth and some- 

what glossy uppersurface, inconspicuous to slightly 

prominent on the rather dull and mostly darker col- 

oured undersurface, rarely more prominent on both 

surfaces. Petiole rather slender, 12—17 mm. Brachy- 

blast glabrous, often curved at the base, 3—5 cm 

long; pedicel 2—5 mm; spathaceous bracts glabrous, 

c. 4.5 cm long. Outer tepals 4, c. 4.5 by 1 cm; inner 

tepals 8, c. 4—4.5 by 1.5 (the outer ones)—1 (the inner 

ones) cm. Stamens c. 55, filament c. 1 mm, anthers 

8—13 mm, setaceous connective appendage 10—15 

mm; gynophore in the observed flowers clearly pre- 

sent. Fruits ellipsoid or ovoid, c. 5—7 by 4—S cm, 

pedicel, scars of perianth and stamens, and gyno- 

phore all c. 5 mm long or gynophore reduced. 

Distr. Malesia: Borneo (Sarawak, Sabah, E. 

Kalimantan), Philippines (Palawan, one coll.). 

Ecol. Rare, 14 collections in total. In primary 

forest, on sandy loam (once recorded) or on ultra- 

basic in Palawan; from low up to 1800 m; fl. Feb.— 

Aug., fr. Feb.—Nov. 

Vern. Asam, M, jalat, uwun, Dyak. 

Note. This species resembles vegetatively and in 

fruit very much M. e/egans but the flowers are clearly 

distinct by having only 12 tepals which are also 

broader than in M. elegans. Also the reticulation is 

more dense. Some Bornean collections, of which the 

flowers are not known, as well as the collection from 

Palawan might belong to M. elegans. 

10. Magnolia pahangensis Noor. Blumea 32 (1987) 

367. — Type: Kep FRI 9030 (L; SING). 

Tree, 30cm diam., glabrous in all its parts. Leaves 

(narrowly) obovate, 4.5—7.5 by 1.5—3.5 cm; acumen 

less than 4 mm long; base cuneate. Petiole 7—10 mm; 

midrib much prominent below, hardly so above; 

nerves in 8—12 pairs prominent on both surfaces, 

intramarginal vein hardly distinct from the reticula- 

tion; reticulation densely netted, much prominent 

above, less so beneath. Brachyblast glabrous, 15 mm 

long; spathaceous bracts only one pair, directly 

under the tepals, no pedicel. Tepals c. 20 mm long, 

the 4 outer ones 6—7 mm broad, the 8(!) inner ones 

3—4 mm broad. Stamens c. 10, filament c. 1 mm, an- 

thers c. 3 mm, the connective appendage as broad as 

the anthers, c. 7mm long. Gynophore probably pres- 

ent, carpels c. 6. Fruits not known. 

Distr. Malesia: Malay Peninsula (Pahang, Bk. 

Jeriau), only known from the type. 
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Fig. 5. Magnolia borneensis Noort. a. Habit, x 0.9; b. ovary, x5; c. stamen, Xx 1.8 (PAIMANS 173). 
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3. Section Blumiana 

BLuME, Fl. Java Magnol. (1829) 32; Noor. Blumea 31 (1985) 89; ibid. 32 (1987) 

367. — Blumea NEEs, Flora 8 (1825) 152. 

Distr. 6 spp., in tropical and subtropical Southeast Asia from Central Himalaya to Indochina 

and throughout Malesia. 

KEY TO THE SPECIES 

1. Leaves usually densely appressedly pubescent beneath, 33—more than 85 by 13—32 cm, obovate, the base 

usually cuneate and the margins straight for the lower half to two third of the blade. Nerves in 24 to more 

than 50 pairs. Petiole from only a few millimetres to 5 cm. Peduncle with a diam. of 10—20 mm. Stamens 

20—25 mm. Fruiting carpels with a stout stylar spine of c. 2cm long............. 12. M. gigantifolia 

1. Plant different. If base cuneate, the margins straight for far less than the lower half of the leaf or leaves 

glabrous beneath. Fruiting carpels with a smaller spine or twigs very long villous. 

2. (Young twigs), peduncle and carpels densely very long (patently) villous. Leaves glabrous, at least when 

mature. 

3. Twigs 8-12 mm diam. Leaves 25—60 by 11—21 cm; nerves nearly straight for the major part of their 

length. Peduncle diam. at top 10-20 mm. Stamens c. 25 mm long. Carpels more than 100 

13. M. lasia 

3. Twigs 5-7 mm diam. Leaves 23—40 by 6—11 cm; nerves leaving the midrib nearly perpendicular and 

gradually curved upwards. Peduncle diam. probably up to 10 mm. Stamens not known. Carpels prob- 

ablystesssthan.1 00) «ic: ob iene -2Oe 52 oe « Basie: Host eckens Sees 15. M. sarawakensis 

2. Young twigs glabrous, appressedly hairy, or tomentose, peduncle glabrous, appressedly hairy, or (villous) 

tomentose. Carpels glabrous or hairy. 

4. Young twigs 6—7 mm diam., with young leaves (shortly) tomentose, glabrescent in patches, often part 

of the indumentum persistent on the leaves, especially on midrib and nerves. Peduncle 10—12 mm diam. 

at top, villous tomentose. Carpels 18—60, densely villous to tomentose ............. 16. M. villosa 

4. Young twigs glabrous or appressedly hairy, rarely short villous (if tomentose diam. 7—12 mm or less than 

5 mm and carpels glabrous). 

5. Carpels 20—25(—80), densely villous-pubescent. Leaves elliptic to obovate (rarely broadly elliptic), thick 

coriaceous with strongly recurved margins, glaucous beneath (or undersurface obscured by the indu- 

mentum), glabrous or appressedly (finely) hairy beneath, with strongly recurved margins and rounded 

to bluntly acute apex. Nerves 10—16 pairs, reticulation rather coarse, alveoles more than 1 mm diam., 

often obscured below. Twigs diam. 6-10 mm, peduncle diam. at top 6—15 mm. Only on Mt Kinabalu 

14. M. persuaveolens 

5. Plant different. 

6. Plant glabrous. Leaves thick coriaceous with strongly recurved margins, broadly elliptic, less than two 

times as long as broad, 11—18 by 6—14 cm, apex rounded to blunt acute. Nerves in 14—15 pairs, forked 

towards the apex. Twigs 8—10 mm diam., peduncles 9-15 mm diam. at apex 14. M. persuaveolens 

6. Leaves more than twice as long as broad and plant also otherwise different. 

7. Plant glabrous. Leaves nearly ten times as long as broad. Petiole not longer than 2 cm 

17. M. mariusjacobsia 

7. Plant usually not glabrous. If glabrous then leaves far less than 10 times as long as broad 

11. M. candollii 

11. Magnolia candollii (BLUME) H.KENG, Gard. Bull. KEY TO THE VARIETIES 

Sing. 31 (1978) 129 (‘decandollii’); Noot. Blumea 32 

(1987) 369. — Talauma candollii BLUME, Verh. Bat. 1. Plant entirely glabrous, except sometimes long ca- 

Gen. K. W. 9 (1823) 147. — Lectotype: BLUME s.n. ducous silky hairs between the bracts. 

(L), Salak. — Fig. 6. 2. Leaves mostly obovate, 17—50 by 8—22 cm. Pet- 

For further synonymy see under the varieties. iole 2.5—7 cm. Twigs diam. 5—12 mm. Peduncle 
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diam. at top 5—13 mm. Stamens 12—30 mm. 

Carpels 10—c. 100, with an up to 15 mm long 

woodyistylarispine 25.2: .2-+- b. var. obovata 

. Plant different. Twigs and peduncle usually thin- 

ner. Petiole 1—4.5 cm. Stamens 8—13(—15) mm. 

Spines on carpels, if present, shorter 

a. var. candollii 

1. Young twigs and peduncles hairy (often glabres- 

cent in fruit!). 

3. Twigs diam. 3—7 mm. Peduncle diam. at top 2—9 

mim. Carpels c. S—10025 22 =. a. var. candollii 

3. Twigs diam. 5—12 mm. Peduncle diam. at top 

8—20 mm. Carpels c. 40—200. 

4. Carpels c. 200. Stamens c. 10 mm. Petiole 2—4 

ind 

Crit. 4+ 20) ace ee eee d. var. beccarii 

4. Carpels c. 40—150. Stamens 12—30 mm. Petiole 

1.5—11 cm. 

5. Leaves (at least when young) hairy beneath. 

Carpels c. 50-100. Stamens 13-30 mm. 

Petiole 2.5—1l1 cm .... e. var. singapurensis 

. Leaves glabrous beneath. Carpels c. 40—150. 

Stamens 12—20 mm. Petiole 1.5—6.5 cm 

c. var. angatensis 

Nn 

a. var. candollii. — M. candollii (BLUME) H.KENG, 

Gard. Bull. Sing. 31 (1978) 129 (‘decandollii’). — Ta- 

lauma candollii BLuME, Verh. Bat. Gen. K. W. 9 

(1823) 147; Bijdr. (1825) 9; Fl. Java Magnol. (1829) 

32, t. 9, 12A; Hook. Curtis Bot. Mag. 72 (1846) t. 

4251; Mig. Fl. Ind. Bat. 1, 2 (1858) 14; Ann. Mus. 

Bot. Lugd.-Bat. 4 (1868) 68, exc/. parte; KuRz, J. 

As. Soc. Beng. 43, ii (1874) 47; For. Fl. Burma 1 

(1877) 24; K. & V. Bijdr. 4 (1896) 166; BAcKER, FI. 

Batavia 1 (1907) 8; Koorp. Exk. Fl. Java 2 (1912) 

240, t. 48; Koorp.-ScHum. Syst. Verz. 1, Fam. 95 

(1913) 3; RmLey, Contr. Fl. Born. (1913) 72, p.p.; 

Merr. Enum. Born. (1921) 251, p.p.; BuRK. Dict. 2 

(1935) 2120; GAGNEP. Fl. Gén. I.-C. Suppl. 1 (1938) 

31; H.KENG, Tree Fl. Malaya 2 (1973) 293; Noor. in 

Whitmore & Tantra, Tree Fl. Indonesia, Sumatra 

Checklist (1986) 143; Blumea 32 (1987) 369, f. 9. — 

Blumia candollii (BLUME) NEES, Flora 8 (1825) 152. 

— Manglietia candollii (BLUME) WALL. Cat. (1832) 

6497. — Lectotype: BLUME s.n. (L), Salak. 

Talauma candollii BLuME var. latifolia BLUME, 

Bijdr. (1825) 9. — Lectotype: BLUME s.n. (L), Noesa 

Kambangan. 

M. rumphii SPRENG. Syst. Veget. 4, 2 (1827) 217. 

— [Sampacca montana RumMpH. Herb. Amb. 2 

(1741) 204, t. 69.] — Liriodendron liliiferum LINNE, 

Sp. Pl. ed. 2, 1 (1762) 755. — M. pumila auct. non 

ANDR.: DC. Syst. 1 (1817) 458, p.p.; Prod. 1 (1824) 

81, p.p. — Talauma rumphii BuiuMe, Bijdr. (1825) 

10; Fl. Java Magnol. (1829) 39; Mia. Fl. Ind. Bat. 1, 

2 (1858) 14; Mere. Interpr. Rumph. (1917) 224. — 

Talauma pumila BLUME, FI. Java Magnol. (1829) 38, 

pro syn. LINNE. — M. liliifera (LINNE) BAILLON, 

FLORA MALESIANA [ser. I, vol. 102 

Hist. Pl. 1 (1868) 141, excl. parte; DRucE, Bot. 

Exch. Club Soc. Br. Is. 3 (1914) 421. — Talauma li- 

liifera (LINNE) O. K. Rev. Gen. Pl. 1 (1891) 6, excel. 

var., non T. liliifera Kurz (1874). — Type: Rum- 

PHIUS t. 69. 

Talauma mutabilis BLuMe, Fl. Jav. Magnol. 

(1829) 35, t. 10, 11, 12B; Kortu. Ned. Kruidk. Arch. 

2, Versl. (1851) 98; Mia. Fl. Ind. Bat. 1, 2 (1858) 14; 

Suppl. 1 (1860) 152; (1861) 366; Hook.f. & THoms. 

Fl. Br. India 1 (1872) 40; F.-Vit_. Nov. App. (1880) 

3; Kina, J. As. Soc. Beng. 58, ii (1889) 373; Ann. 

Bot. Gard. Calc. 3 (1891) 203, t. 44; Crars, Fl. Siam. 

Enum. | (1925) 25. — Lectotype: BLUME s.n. (L), 

Bantam. 

Talauma mutabilis BLUME var. acuminata BLUME, 

Fl. Java Magnol. (1829) 36, t. 11, excl. sciagr. — 

Lectotype: BLUME s.n. (L), Parang. 

Talauma mutabilis BLUME var. longifolia BLUME, 

Fl. Java Magnol. (1829) 37; Finer & GAGNEP. FI. 

Gén. I.-C. 1 (1907) 33. — Talauma longifolia 

(BLUME) RIDLEY, J. Fed. Mal. St. Mus. 17 (1916) 38; 

Fl. Mal. Pen. 1 (1922) 16; Crars, Fl. Siam. Enum. 1 

(1925) 25, excl. parte. — Lectotype: BLUME s.n. (L). 

Talauma mutabilis BLUME var. splendens BLUME, 

Fl. Java Magnol. (1829) 38, t. 11 (‘sciagraphia’). — 

M. splendens REINW. ex BLUME, FI. Jav. Magnol. 

(1829) 38 nom. syn., non M. splendens URB. (1899). 

— Type: REINWARDT (L.). 

Talauma rubra Mia. Fl. Ind. Bat. 1, 2 (1858) 14; 

Suppl. 1 (1860) 153; Ann. Mus. Bot. Lugd.-Bat. 4 

(1868) 69; Noor. in Whitmore & Tantra, Tree FI. 

Indonesia, Sumatra Checklist (1986) 143. — Type: 

TEUSMANN HB 470 (U; BO, L), Sumatra, Lolong. 

Manglietia celebica Mia. Ann. Mus. Bot. Lugd.- 

Bat. 4 (1868) 72. — Talauma miqueliana DaNvy, 

Kew Bull. (1927) 262. — Type: TENUSMANN & DE 

VRIESE (L; BO), Celebes. 

Manglietia sebassa KiNG, J. As. Soc. Beng. 58, ii 

(1889) 370; Ann. Bot. Gard. Calc. 3 (1891) 211, t. 54; 

RIDLEY, Fl. Mal. Pen. 1 (1922) 14. — Talauma sebas- 

sa Mia. [Fl. Ind. Bat. Suppl. 1 (1860) 153, nomen] ex 

Danby, Kew Bull. (1928) 192; H.KENG, Tree FI. 

Malaya 2 (1973) 294; Noor. in Whitmore & Tantra, 

Tree Fl. Indonesia, Sumatra Checklist (1986) 143. — 

Type: TEUSMANN 3983 (U; BO, L), Sumatra, Moeara 

Enim. 

Talauma forbesii KiNG, J. As. Soc. Beng. 58, 1 

(1889) 373; Ann. Bot. Gard. Calc. 3 (1891) 206, t. 

45A. — M. forbesii Kinc, Ann. Bot. Gard. Calc. 3 

(1891) 206, nom. syn. — Type: ForBEs 8153 (CAL, 

n.v.; BM, K, GH), Sumatra. 

Talauma kunstleri KinG, J. As. Soc. Beng. 58, ii 

(1889) 373; RipLey, Fl. Mal. Pen. 1 (1922) 16. — M. 

kunstleri Kinc, Ann. Bot. Gard. Calc. 3 (1891) 204, 

nom. syn. — Type: KING’s coll. 6383 (BM, K). 

Talauma inflata P.PARMENT. Bull. Sc. Fr. Belg. 27 

(1896) 208, 273, t. 8, f. 10. — Talauma undulatifolia 
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AGosTINI, Atti Com. Accad. Fisiocrit. Siena ser. 1X, 

7 (1926) sep. 26. — Type: BEccARI PS 76 (MEL; BM, 

BO, L). 

Talauma javanica P.PARMENT. Bull. Sc. Fr. Belg. 

27 (1896) 208, 274. — Type: ZOLLINGER 2809 (MEL, 

n.v.; A, BM, BO). 

Talauma gitingensis ELMER, Leafl. Philip. Bot. 4 

(1912) 1497; Danby, Kew Bull. (1927) 420. — Type: 

ELMER 12443 (n.v.). 

Talauma oreadum Diets, Bot. Jahrb. 54 (1916) 

240; A.C.SmitH, J. Arn. Arb. 23 (1942) 441; CRoFT 

in Womersley, Handb. Fl. Papua New Guinea (1978) 

129, t. 66. — Aromadendron oreadum (DIELS) 

KANEH. & Hatus. Bot. Mag. Tokyo 57 (1943) 147. — 

Type: LEDERMANN 9114 (K), Sepik Gebiet: Etappen- 

berg, 850 m. 

Talauma reticulata MERR. Philip. J. Sc. 17 (1920) 

249. — Type: BS 35187 (K), Dinagat I. 

Talauma borneensis MERR. J. Str. Br. R. As. Soc. 

n. 85 (1922) 173. — Type: RAmos 1533 (L, BO), San- 

dakan and vicinity. 

Talauma sumatrana AGostTINn1, Atti Com. Accad. 

Fisiocrit. Siena ser. IX, 7 (1926) sep. 28. — Type: 

Beccari PS 918 (FI; L), Sumatra, Padang; Sgei 

Balu. 

M. pachyphylla Danvy, Kew Bull. (1928) 186. — 

Type: FB 3864 CurrAN (K; NY, US). 

Talauma athliantha Danpy, I.c. 189. — Type: 

RIpLey (K), Sumatra, Berastagi. 

Talauma gitingensis var. glabra DANDY, l.c. 189. 

— Type: BS 39436 Ramos (BM; BO, US). 

Talauma gitingensis var. rotundata DANDY, /.c. 

190. — Type: ViDAL 2554 (n.v.). 

Talauma gracilior DANvy, lI.c. 

RoBINSON & KLoss 6040 (K). 

Talauma peninsularis DANDY, I.c. 192; H.KENG, 

Tree Fl. Malaya 2 (1973) 294. — Type: BuRKILL & 

HanirF 16053 (K; BO, SING). 

Talauma soembensis DANDY, Kew Bull. (1928) 

193. — Type: Ipoet 311 (BO; L), Soemba, Boendo- 

hero. 

Champaca turbinata Nor. Verh. Bat. Gen. K. W. 

5, 4 (1791) 12, nomen. 

M. fragrans REINW. ex BLUME, Cat. Gewassen 

Lands Plantent. Btzg (1823) 79, nomen. 

M. odoratissima REINW. ex BLUME, /.c., nomen. 

M. pumila auct. non ANDR.: BLUME, Bijdr. (1825) 

9, p.p. — Talauma pumila auct. non ANDR.: BLUME, 

Fl. Jav. Magnol. (1829) 38, p.p.; Mia. Fl. Ind. Bat. 

1, 2 (1858) 14, p.p.; Ann. Mus. Bot. Lugd.-Bat. 4 

(1868) 69; RipLey, J. Mal. Br. R. As. Soc. 1 (1923) 

Sie 

Talauma mutabilis var. acuminatissima T. & B. 

Cat. Hort. Bogor. (1866) 177, nomen. 

Talauma mutabilis var. brevifolia T. & B. l.c., no- 

men. 

Talauma mutabilis var. latifolia T. & B. l.c., no- 

men. 

190. — Type: 

Talauma mutabilis var. leiocarpa T. & B. l.c., no- 

men. 

Talauma macrophylla BLUME ex Miq. Ann. Mus. 

Bot. Lugd.-Bat. 4 (1868) 68, nom. syn. 

Talauma villariana Ro.re, J. Linn. Soc. Bot. 21 

(1884) 307, pro syn. F.-VILL. excl. typus; MERR. 

Philip. J. Sc. 1 (1906) Suppl. 52; Philip. J. Sc. 5 

(1910) C 348; Sp. Blanc. (1918) 12 (‘villarii’); Enum. 

Philip. 2 (1923) 152, p.p. 

Talauma elegans auct. non Miq.: BAKER f. J. Bot. 

62 (1924) Suppl. 2. — Fig. 6. 

Mostly a shrub or small tree, rarely a medium- 

sized tree to 25 m high and 50 cm diam.; twigs ap- 

pressedly long pilose (rarely woolly or villous when 

young), glabrescent, 3—5(—7) mm diam. Sometimes 

entire plant glabrous. Stipules adnate to petiole for 

its whole length, but sometimes up to halfway to up 

to its whole length. Leaves glabrous or (finely) ap- 

pressedly hairy beneath, hairs straight or sometimes 

circular-curved at base, in some specimens both 

types of hairs occur, elliptic to narrowly elliptic, 

sometimes somewhat ovate or obovate, (6—)13—35 

(—46) by (3—)3.5—15(—20) cm; acumen 10—25(—35, 

‘var. acuminata’) mm, rarely apex rounded to ob- 

tuse; base cuneate to attenuate, rarely rounded but 

somewhat attenuate; margins nearly meeting at their 

base at the upperside of the midrib; lateral nerves in 

(7—)10—20 pairs; intramarginal vein prominent on 

both surfaces; reticulation prominent on both sur- 

faces, from rather coarse to very fine. In some collec- 

tions at both sides of the midrib a furrow-like line of 

depression caused by the leaves being folded in bud. 

Petiole often conspicuously thickened towards its 

base, with same indumentum as twigs, 10—45 mm, 

stipular scars up to halfway the top. Peduncle dense- 

ly long brown pubescent, rarely glabrous, with | to 

10 nodes, 0.7—0.8 cm long, at the top 2—6(—9) mm 

thick, the uppermost leaf sometimes reduced. Rarely 

peduncle from the axil of a leaf, up to 8 cm long, with 

up to 10 nodes from reduced leaves; spathaceous 

bracts long, brown pubescent without, rarely one of 

them fertile and the inflorescence bearing two flow- 

ers; pedicel 0-5 mm, with same indumentum. Outer 

tepals 3, sometimes pubescent towards the base c. 

1.5—5(—6.5) by 1—2 cm; inner tepals 6—9, in two to 

three whorls, shorter than to as long as outer tepals. 

Stamens 8—13(—15) mm long, incl. the 1.5—2 mm 

long triangular connective appendage; carpels 

5—more than 100, glabrous, rarely hairy and soon 

glabrescent. Fruits + elliptic, 4—7.5(—15) by 2.5—6 

cm, the carpels terminating in a protruding, out- 

wards curved to 5 mm long stylar beak which often 

is caducous. Seed(s) 1 or 2 from each carpel, 6—20 

mm long. When the beaks of the carpels are cadu- 

cous, the fruits are quite smooth when ripe (especial- 

ly in the Moluccas and New Guinea). 

Distr. Sikkim, Assam (Khasi Hills), Thailand, 
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Fig. 6. Magnolia candollii (BLUME) H.KENG var. candolli a. Habit; b. fruit; c. carpel; all x 0.6; d. ovaries, 

x 0.9; e. anther, x 2.7 (a, b VAN STEENIS 9417, c KOSTERMANS 7337, d, e Herb. Bog. 124717). 
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Cambodia, Andaman Is.; in Malesia: throughout. 

Ecol. Inall kinds of forest, on different types of 

soil (ultrabasic, sandy, limestone, clay, in kerangas, 

on volcanic tuff, sometimes on waterlogged soil); 

0—1700 m, in Sumatra up to 2500 m, in Borneo 

(Kinabalu) and in Sulawesi to 2000 m, in New Guinea 

up to 2700 m. Fi. fr. Jan.—Dec. 

Uses. Rarely recorded (Lesser Sunda Islands and 

Sulawesi) as very hard, durable construction wood. 

Vern. Sumatra: djato, Karo, medang abu, Kerin- 

ci, si tekwok, Pahang; Java: kembang tundjung, ke- 

tundjung, tjempaka gonda, t. gondoh, t. gondok, t. 

gunung, t. putih; Lesser Sunda Islands: longkor, 

Flores; Borneo: tjempaka telur, Pontianak, talah- 

uma, Iban; Philippines: anobling, Luzon; Sulawesi: 

danoan, wasian-batu, wasian-watu, Minahasa; New 

Guinea: adjai dia diwarmom, Kebar Valley. 

Field notes. Flowers sweet-scented, white to 

cream coloured, often red tinged or violet at base, 

sometimes light red or purplish. Outer tepals often 

greenish. 

b. var. obovata (KortTH.) Noort. Blumea 32 (1987) 

374. — Talauma obovata KortH. Ned. Kruidk. 

Arch. 2, Versl. (1851) 98, non M. obovata THUNB.; 

Mig. Fl. Ind. Bat. 1, 2 (1858) 14; Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 69; RipLey, Contr. Fl. Borneo 

(1913) 72, excl. spec. Bangka; MERR. Enum. Born. 

(1921) 251, excl. parte. — Lectotype: KORTHALS S.n. 

(L; BO; syntype: L), G. Pamatton. 

Talauma betongensis CRAtB, [Fl. Siam. Enum. 1 

(1924) 24, nomen] Kew Bull. (1925) 7; DANDY, Kew 

Bull. (1928) 189. — M. betongensis (CRAIB) H.KENG, 

Gard. Bull. Sing. 31 (1978) 129. — Type: KERR 7449 

(K; BM). 

Talauma oblanceolata RipiEy, Fl. Mal. Pen. 5 

(1925) 286, excl. pl. e Borneo et Bangka; DANDY, 

Kew Bull. (1928) 192; H. KENG, Tree Fl. Malaya 2 

(1973) 294. — Type: Ripley 15590 (SING, K). 

Talauma levissima DANDY, Kew Bull. (1928) 191. 

— Type: RipLey 9047 (K; SING). 

Talauma sclerophylla Danby, J. Bot. 66 (1928) 

47. — Type: HAvILANnD 3148 (BM; K). 

Talauma candollei auct. non BLUME: RIDLEY, 

Contr. Fl. Born. (1913) 72, p.p.; MERR. Enum. 

Born. (1921) 251, p.p. 

Manglietia glauca auct. non BLUME: RIDLEY, FI. 

Mal. Pen. 1 (1922) 14, pro coll. Bell & Haniff. 

Treelet, rarely a medium-sized tree 3—20 m, up to 

25 cm diam. (50 cm once recorded); twigs glabrous, 

diam. 5—12 mm. Leaves glabrous, (broadly to nar- 

rowly) obovate or sometimes elliptic, 17—5S0 by 8—22 

cm; apex rounded to slightly acuminate; base mostly 

cuneate, often attenuate; nerves in 9—25 pairs, intra- 

marginal vein present; reticulation rather coarse, 

sometimes obscure (‘7. /evissima DANDY’). Petiole 

2.5—7 cm, scar of stipules up to about (nearly) half 
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to the apex. Peduncle glabrous, 3—12 cm, diam. at 

top 5-13 mm, with 2—18 nodes, pedicel absent or 

very short; between the (upper) bracts often tufts of 

(very) long woolly soon caducous hairs. Tepals 3—10 

cm, the 3 outer ones sometimes recurved in mature 

flowers (but evidently many flowers were not yet ma- 

ture when collected); the 6 inner ones erect, in big 

flowers quite narrow, in small flowers often broader 

and fleshy. Stamens from c. 1.2 to c. 3 cm, the ap- 

pendage (narrowly) triangular to subulate, c. 3 mm 

long, filament c. 3 mm; carpels c. 10—100, the styles 

long, becoming woody spines up to 15 mm in fruit 

but sometimes caducous. Fruits 5—15 by 4—7.5 cm, 

+ ellipsoid. 

Distr. Sikkim, Assam (Khasia), Thailand; in 

Malesia: Malay Peninsula, Borneo (Sarawak, 3rd 

and 4th Div.; Sabah; E. Kalimantan). 

Ecol. Primary and secondary forest; 0—1700 m; 

fil. fr. Jan.—Dec. 

Vern. Borneo: tala umah, Iban. 

Field notes. Peduncles blue-green, often re- 

corded as glaucous. Tepals cream, often recorded 

with purple base, sometimes (yolk-)yellow with white 

base. Outer tepals sometimes recorded as green. 

Bracts purple. 

c. var. angatensis (BLANCO) Noor. Blumea 32 (1987) 

375. — M. angatensis BLANCO, FI. Filip. (1837) 859; 

ed. 3, 2 (1878) 243. — Talauma angatensis (BLANCO) 

VIDAL, Cat. Pl. Prov. Manila (Nov. 1880) 17; F.- 

Vit. Nov. App. (Dec. 1880) 3; VIDAL, Sin. Philip. 

Atl. (1883) t. 3; Rev. Pl. Vasc. Filip. (1886) 38; 

CERON, Cat. Pl. Herb. (1892) 9; MErRR. Bur. Gov. 

Lab. Philip. Publ. 35 (1906) 7; Sp. Blanc. (1918) 146; 

Enum. Philip. 2 (1923) 151. — Type: BLANCO (n.v.). 

Talauma villariana Ro.Fe, J. Linn. Soc. Bot. 21 

(1884) 307, excl. syn.; VmpAL, Rev. Pl. Vasc. Filip. 

(1886) 38; CERON, Cat. Pl. Herb. (1892) 9; MErRR. 

Enum. Philip. 2 (1923) 152, excl. maj. parte. — Ta- 

lauma mutabilis auct. non BLUME: F.-VILL. Nov. 

App. (1880) 3, excl. parte et tab. 148. — Type: VIDAL 

5 (K, L), Bulacan. Vmat 5 in A is different and 

belongs to var. candollii. 

Talauma luzoniensis WARB. ex PERKINS, Fragm. 

Fl. Philip. (1904) 171; Merr. Bur. Gov. Lab. Philip. 

Publ. 35 (1906) 8; Philip. J. Sc. 3 (1909) C 406. — 

Type: WARBURG 11767 (?B, n.v.). 

Talauma grandiflora MERR. Bur. Gov. Lab. Phil- 

ip. Publ. 29 (1905) 13; ibid. 35 (1906) 7. — Type: FB 

314 (n.v., photo BM). 

Talauma oblongata MERR. Bur. Gov. Lab. Philip. 

Publ. 35 (1906) 8. — Type: MERRILL 1003 (n.v.). 

Talauma gigantifolia auct. non Miq.: F.-VILL. 

Nov. App. (1880) 4. 

Tree to 18 m by 45 cm diam.; twigs appressedly pu- 

bescent to glabrous, diam. 5—12 mm. Leaves gla- 

brous, (narrowly to broadly) elliptic, 22—45 by 8—22 
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cm; acumen between 0 and 20 mm; base cuneate, 

acuminate; midrib much prominent at both sides; 

nerves in 12 to 26 pairs, with an angle of SO—70° to 

midrib. Petiole 1.5—6.5 cm, often much thickened at 

base, scars of stipules from up to halfway, and then 

the leaf margins decurrent into two ridges, to up to 

the top. Peduncle (sparsely) appressedly pubescent, 

often glabrescent under fruit, at the top 8-15 mm 

diam., 2—5 cm long, nodes 2—11; bracts glabrous but 

appressedly puberulous at base, to 8 cm, but often 

much shorter. Outer tepals 3, to 7 cm; inner tepals 6, 

2.5—4.5 cm long. Stamens introrse, 12—20 mm long, 

including the 1—3 mm long filament and the short tri- 

angular appendage; carpels pubescent, sometimes 

only at base of ovary, to glabrous, c. 40 to more than 

150. Fruit 6—15 by 5—7 cm, base of torus under fruit 

10 to 17 mm diam., the carpels provided with persis- 

tent stylar spines to c. 7 mm long. 

Distr. Malesia: Philippines (Luzon, Mindanao, 

Busuanga I., Camiguin I., Dalupiri I., Negros, Pala- 

wan, Panay, Capiz prov., Samar), Sulu Archipelago, 

Tawi I., Moluccas (Talaud; 1 coll.). 

Ecol. Primary forest; 0—200 m, but rarely re- 

corded. 

Uses. Used for construction and canoe building. 

Field notes. Flowers white. 

d. var. becearii (RIDLEY) Noor. Blumea 32 (1987) 

375. — Talauma beccarii RIDLEY, Kew Bull. (1912) 

381; Contr. Fl. Born. (1913) 72; MERR. Enum. Born. 

(1921) 251. — Type: BEccari 3959 (K; FI), Sarawak, 

colline del Sadong. 

Tree (7—)15—30 m by 20—50 cm; twigs and buds 

glabrous or appressedly pubescent, diameter of twigs 

under peduncle 5—9 mm. Leaves glabrous, coria- 

ceous with recurved margins, elliptic to obovate, 

16—36 by 6—17 cm; apex slightly acuminate, base 

cuneate in the lower part; nerves in 16—26 pairs, 

slightly curved upwards but nearly straight, meeting 

in an intramarginal vein close to the margin. Petiole 

20—40(—55) mm, stipular scar (nearly) to the apex. 

Peduncle densely appressedly pubescent, 3—11 cm 

long, nodes 6—13, diam. at top 9—18 mm; bracts pu- 

bescent. Tepals 4.5—9 cm long. Stamens c. 10 mm; 

carpels many (c. 200) sparsely pubescent to glabrous 

in flower, glabrescent. Fruit with small stylar spines 

on the mature carpels, c. 12 by 6 cm. 

Distr. Malesia: Borneo (Sarawak, Ist & 3rd 

Div., Kapit Distr., 4th Div., Marudi; Sabah, Lahad 

Datu; E. Kalimantan, Berouw, Sangkuliran I., W. 

Kalimantan, Amai Ambit). 

Ecol. Forest; to 800 m. 

Vern. Borneo: talauma, Iban. 

Field notes. Flowers yellow or cream coloured. 

e. var. singapurensis (RIDLEY) Noor. Blumea 32 

(1987) 376. — Talauma singapurensis RIDLEY, Kew 

[ser. I, vol. 102 

Bull. (1914) 323; Fl. Mal. Pen. 1 (1922) 16; DANpby, 

Kew Bull. (1928) 192; H.KENG, Tree Fl. Malaya 2 

(1973) 293; Noor. in Whitmore & Tantra, Tree FI. 

Indonesia, Sumatra Checklist (1986) 143. — M. 

singapurensis (RIDLEY) H.KENG, Gard. Bull. Sing. 31 

(1978) 129. — Lectotype: RmpLEy 5091 (SING; BM), 

Singapore, Chan Chukang. 

Talauma kuteinensis AGOSTINI, Atti. Com. Accad. 

Fisiocrit. Siena ser. IX, 7 (1926) sep. 30. — Type: 

BECCARI PB 2102 (FI). 

Talauma lanigera auct. non Hook.f. & THOMS.: 

Riptey, J. Str. Br. R. As. Soc. n. 33 (1900) 38. 

Talauma obovata auct. non KorTH.: RIDLEY, 

Contr. Fl. Born. (1913) 72, pro spec. Bangka; MERR. 

Enum. Born. (1921) 251, pro coll. Low. 

Talauma oblanceolata Rip.Ley, Fl. Mal. Pen. 5 

(1925) 286, quoad pl. Borneo et Banca. 

Tree 6—40 m, 20—60 cm diam.; twigs appressedly 

long pubescent to shortly tomentose, glabrescent, 

diam. 7—12 mm. Leaves with basally curled hairs be- 

neath, glabrescent (in fruiting specimens often al- 

ready glabrous), (narrowly) elliptic to obovate, 

30—70 by 8—25 cm; apex slightly acuminate; base 

cuneate; nerves in 17—29 pairs prominent at both 

surfaces; reticulation idem, rather coarse. Petiole 

2.5—11 cm long, stipular scar from up to 1/3 to up 

to 2/3 of its length. Peduncle densely appressedly 

long-pubescent, 5—12 cm, diam. at top 10—20 mm, 

nodes 5—11; bracts with same indumentum. Outer 

tepals glabrous, 5—8 cm long, the inner ones c. 2 cm 

shorter. Stamens (13—)25—30 mm; carpels glabrous 

or nearly so, SO—150. In fruit the stylar spine present, 

recurved, but top often incurved, (S—)12—17 mm 

long. Fruits 10—15 by 6—7 cm. 

Distr. Malesia: Sumatra, Simalur I., Banka, 

Malay Peninsula (incl. Singapore), Borneo (Sara- 

wak, Kuching, Semengoh Arb., 3rd Div., Kapit 

Distr., Kutein; Sabah, Sandakan, Sgei Labuk, Sipi- 

ting, Ulu Mendalong; E. Kalimantan, 3 coll.). 

Ecol. Primary rain-forest; 0—600 m. 

12. Magnolia gigantifolia (M1g.) Noor. Blumea 32 

(1987) 377. — Talauma gigantifolia Mig. Fl. Ind. 

Bat. 1, 2 (1858) 15; Suppl. (1860) 153; (1861) 366; T. 

& B. Cat. Hort. Bogor. (1866) 177; Mia. Ann. Mus. 

Bot. Lugd.-Bat. 4 (1868) 70; BoERL. Cat. Hort. 

Bogor. (1899) 7; RipLey, Contr. Fl. Born. (1913) 72; 

MerrR. Enum. Born. (1921) 251; Pl. Elm. Born. 

(1929) 60; Noor. in Whitmore & Tantra, Tree Fl. In- 

donesia, Sumatra Checklist (1986) 143. — Type: 

TEUSMANN HB 463 (U; BO, L), West coast Sumatra, 

Sungei Pagoe. 

Talauma megalophylla MERR. J. Str. Br. R. As. 

Soc. n. 85 (1922) 172. — Type: Ramos 1509 (A; K), 

Sandakan and vicinity. 

Talauma magna AGostTINI, Atti Com. Accad. Fi- 

siocrit. Siena ser. IX, 7 (1926) sep. 31. — Type: BEc- 
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CARI PS 498 (FI; L), ad Ayer mancior, Provincia di 

Padang in Sumatra occid. 

Talauma elmeri MERR. ex SODERBERG, Svensk 

Bot. Tidskr. 30 (1936) 538, nomen. 

Tree 6—25 m high by 7—40 cm diam.; twigs often 

thick, more than 10 mm diam., densely appressedly, 

sometimes very long-pubescent, glabrescent. Leaves 

often crowded towards the end of the twigs, densely 

appressedly pubescent, glabrescent, rarely glabrous 

beneath, in innovations often also above, mostly 

narrowly obovate, 33—85 by 13—32 cm; acumen 

rounded to shortly abruptly acuminate, to 2.5 cm; 

base cuneate, usually for the lower half to 2/3 of the 

blade; nerves in 24—more than 50 pairs, intramar- 

ginal vein present; reticulation prominent on both 

surfaces. Petiole from only a few millimetres to 5 cm, 

the flat stipular scar nearly up to the top. Peduncle 

2.5—15 cm, diam. 10—20 mm, nodes 5—11, densely 

appressedly (sometimes very long-)pubescent; bracts 

densely appressedly pubescent. Outer fepals 3, at 

least towards the base densely appressedly pu- 

bescent, 7—9 cm long; inner tepals 6, glabrous, 6—7 

cm long. Stamens c. 20—25 mm, the triangular con- 

nective appendage 2—3 mm; carpels from c. 40 to c. 

200, densely appressedly pubescent, the stigma gla- 

brous, styles long, persistent in fruit as c. 2 cm long 

stout spines. Fruit 13—18 by c. 8 cm. 

Distr. Malesia: Sumatra (Padang, Palembang, 

Lampong, Banka), Borneo (Sarawak; Sabah, Sanda- 

kan, Tawao; E. Kalimantan, Blu-u, Nunukan, Be- 

rouw). 

Ecol. Primary forest, on sandy (loam) soil; 

below 300 m. 

Vern. Sumatra: kayu klappoh, k. tangiheh. 

Field notes. The flowers are reported to be 

from pale white via light red to dark brown, the fruits 

pale yellowish. 

13. Magnolia lasia Noor. Blumea 32 (1987) 377. — 

Type: KaTo c.s. 7830 (L; KYO). 

Tree 9-20 m by c. 20 cm; twigs densely very long 

villous when young, the indumentum falling in pat- 

ches, diameter 8-12 mm. Leaves glabrous, elliptic to 

obovate, 25—60 by 11—21 cm; apex hardly acumin- 

ate; base cuneate; nerves in 16—22 pairs, prominent 

at both surfaces, reticulation idem, rather fine. 

Petiole glabrous or slightly long villous, 4-10 cm 

long, stipular scar from halfway to up to the apex. 

Peduncle densely very long villous, 3—more than 20 

cm long, diameter at top 10—20 mm; bracts not seen. 

Tepals glabrous, 6—10 cm long. Stamens 25—30 mm 

long; carpels more than 100, densely long villous 

with very long styles. In fruit the carpels oblong, with 

a slender stylar spine of c. 3 cm. Probably in ripe 

fruits (not seen, but certainly longer than 10 cm) still 

vestiges of the indumentum. 

Distr. Malesia: Borneo (Sarawak, Sth Div., La- 

was; Sabah, Tenom & Mostyn; E. Kalimantan, near 

Long Bawan. 

Ecol. Primary, secondary, and riparian forest, 

also kerangas; 950—1100 m. Fi. July (twice record- 

ed), fr. March, Aug. 

Vern. Borneo: talal umar, \ban. 

14. Magnolia persuaveolens DANDy, Kew Bull. 

(1928) 186. — Talauma persuaveolens DANDy, 

Taxon 21 (1972) 468. — Michelia ?spec. STAPF, 

Trans. Linn. Soc. Lond. II, Bot. 4 (1894) 128. — 

Type: Low (K), Kinabalu. 

KEY TO THE INFRASPECIFIC TAXA 

1. Leaves elliptic to broadly elliptic, at least twice as 

long as broad. Twigs appressedly pubescent 

a. ssp. persuaveolens 

1. Leaves broadly elliptic, less than twice as long as 

broadts: hint he ie tereneadass (b. ssp. rigida) 

2 Plantsslabrousieman eerie ere bl. var. rigida 

2. Twigs, leaves beneath, and carpels densely pu- 

beSCeNta cre orea rie b2. var. pubescens 

a. ssp. persuaveolens 

Shrub 1.5—2.5 m (once recorded); twigs appres- 

sedly pubescent at least towards the apex, diam. 

6—10 mm, terminal buds appressedly hairy. Leaves 

brown when dry, coriaceous, very finely (short) ap- 

pressedly hairy at least when young, glaucous be- 

neath, + elliptic to somewhat obovate, 9—22 by 4—8 

cm; apex rounded to bluntly acute, margin rather 

strongly recurved, base cuneate; nerves in 10—14 

pairs, slightly curved upwards and meeting in a 

looped intramarginal vein; reticulation prominent at 

both sides but often more or less obscured below, 

rather coarse, diameter of the alveoles much more 

than 1 mm. Petiole when young with same indumen- 

tum as twigs, glabrescent, 1.5—3 cm long, stipular 

scar up to c. 3/4 of its length. Peduncle appressedly 

pubescent, 4.5—10 cm, with 5—8 nodes, diam. at 

apex 6-7 mm. Tepals 22—45 mm, the outer three 

somewhat longer than the inner 6. Stamens 8—12 

mm; carpels c. 20—25, pubescent, with rather long 

styles. Fruit glabrous, c. 5 by 3 cm, the stylar spines 

persistent. 

IDS ie. 

coll.). 

Ecol. Mossy forest and open places; 1200—1650 

m. Fi. Feb.—Aug. 

Field notes. Flowers cream. 

Malesia: Borneo (Sabah, Kinabalu, 5 

b. ssp. rigida Noor. Blumea 32 (1987) 379. — Type: 

RSNB 845 (L; SING). 

bl. var. rigida. 

Shrub to big tree, 3 to 25 m, diam. to 60 cm but 
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usually much less. Twigs glabrous, thick, blackish, 

diam. 8—10 mm. Leaves glabrous, thick coriaceous 

with strongly recurved margins, the undersurface 

glaucous, broadly elliptic, always less than twice as 

long as broad, 11—18 by 6—14 cm; apex rounded to 

blunt cuneate; base attenuate; nerves in 15—16 pairs, 

straight, forked towards the end and meeting in a less 

conspicuous intramarginal vein. Petiole 23—35 mm, 

stipular scar from up to half to up to 3/4. Peduncle 

glabrous, thick, diam. 9-15 mm, with 2—12 nodes; 

bracts glabrous, c. 6 cm long. Tepals S—6 cm when 

flower fully open, outer 3, inner 6. Stamens 18—20 

mm, about as long as the ovary; carpels c. 20—80, 

with long styles. Fruit 6—9 by c. 5 cm, reported to be- 

come c. 12.5 cm long. Spines probably persistent, but 

in the herbarium often caducous. 

Distr. Malesia: Borneo (Sabah, Kinabalu, 12 

coll.), recorded as a common tree. 

Ecol. Frequent in gullies as a big tree without 

buttresses, as shrub probably on ridges; 2700—3400 

m; fl. fr. Jan., July, Nov. 

Field notes. Petals recorded to be white or 

creamy, slightly purplish at base. 

b2. var. pubescens Noort. Blumea 32 (1987) 379. — 

Type: BEAMAN 9131 (L; MSC, UKMG). 

As var. rigida, but twigs, leaves, and carpels dense- 

ly appressedly pubescent. Nerves inc. 10 pairs. Flow- 

ers not known. 

Distr. Malesia: Borneo (Sabah, Kinabalu), only 

the type. 

Ecol. Altitude 1950—2000 m. 

15. Magnolia sarawakensis (AGOsTINI) Noort. Blu- 

mea 32 (1987) 380. — Talauma_ sarawakensis 

AGOSTINI, Atti Com. Accad. Fisiocrit. Siena ser. IX, 

17 (1925) sep. 29. — Talauma intonsa DANDY, Kew 

Bull. (1928) 191. — Type: Beccarr PB 3331 (FI; K). 

The isotype in K is the holotype of Talauma intonsa 

DANDY. 

Twigs densely long villous, glabrescent in patches, 

diam. S—7 mm. Leaves in innovations with same in- 

dumentum, soon glabrous, glaucous beneath, nar- 

rowly elliptic to obovate, 23—40 by 6—11 cm; apex 

acuminate; base attenuate-cuneate; nerves in 12—18 

pairs, leaving the midrib nearly perpendicular and 

then gradually curved upwards; reticulation rather 

coarse, prominent at both surfaces. Petiole 15—60 

mm with a stipular scar from about half to 2/3 of its 

length. Peduncle long villous, diam. 12 mm at the 

top. Flowers probably as in M. /asia, but length of 

stamens not known; carpels densely long villous, not 

many (acc. to DANDY). Fruits not known. 

Distr. Malesia: Borneo (Sarawak, Batang 

Lupar; Sabah, SE. Kinabalu, Bt Kulung; W. Kali- 

mantan, Singkadjan; E. Kalimantan, Lilit Buan, Te- 

putse). 
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Ecol. Dipterocarp forest on ultramafic soil; 750 

m (once recorded, Bt Kulung). 

16. Magnolia villosa (M1io.) H.KENG, Gard. Bull. 

Sing. 31 (1978) 129. — Talauma villosa Mia. [FI. 

Ind. Bat. Suppl. (1860) 153, nomen] Fl. Ind. Bat. 

Suppl. (1861) 366; H.KENG, Tree Fl. Malaya 2 (1973) 

293; Noort. in Whitmore & Tantra, Tree Fl. Indone- 

sia, Sumatra Checklist (1986) 144. — Talauma ra- 

biana Crats var. villosa (MiQ.) P.PARMENT. Bull. Sc. 

Fr. Belg. 27 (1896) 271. — Type: TEUSMANN HB 3690 

(L; BO), Sumatra, Moeara Enim. 

Talauma lanigera Hook.f. & THoms. FI. Br. India 

1 (1872) 40; Kina, J. As. Soc. Beng. 58, ii (1889) 372; 

Ann. Bot. Gard. Calc. 3 (1891) 202, t. 42; RmDLey, 

Fl. Mal. Pen. 1 (1922) 15. — Type: GriFritH 65 (K). 

Tree 9-18 m by 30 cm (once recorded); twigs 

(shortly) tomentose, glabrescent in patches, diam. 

6—7 mm. Leaves tomentose when young at both sur- 

faces, glabrescent but often the tomentum persistent 

on midrib and nerves, elliptic, 19—40(—5S0) by 7.5—20 

cm; apex (abruptly) acuminate; base cuneate- 

attenuate; nerves in 13—20(—25) pairs; reticulation 

rather fine, prominent on both surfaces. Petiole with 

same indumentum as twigs, 1.5—4.5(—6) cm, stipular 

scar from up to 1/4 to up to 3/4 of its length. Ped- 

uncle densely (villous) tomentose, 2.5—?6 cm, diam. 

at top 10—12 mm; bracts densely villous tomentose. 

Tepals villous without or only at the base, 4—5 cm 

long. Stamens probably c. 15 mm; carpels 18—60, 

densely villous-tomentose, when ripe with a rather 

stout stylar spine of up to 1 cm. Fruit 10 by 6 cm 

(once seen). 

Distr. Malesia: Sumatra (West, Taram, E. of 

Pajakumbuh), Malay Peninsula (Penang; Perak; 

Genting highlands; Malacca; Lingga Arch.), Borneo 

(Sabah, Lamag distr.). 

Ecol. Primary forest (once recorded); 450—1000 

m. 

17. Magnolia mariusjacobsia Noot. Blumea 32 

(1987) 381, f. 10. 

Treelet c. 6 m high by c. 6 cm, entirely glabrous. 

Twigs with many obvious scars of fallen leaves. 

Leaves narrowly elliptic to obovate, 27—55 by 3-7 

cm, the blade long decurrent into the short, thicken- 

ed, 1—2 cm long petiole which bears a stipular scar 

for its entire length; apex not acuminate, nearly 

rounded; nerves in c. 20—30 pairs, much prominent 

below and meeting in a prominent intramarginal 

vein; reticulation rather coarse, prominent beneath. 

Peduncle 1.5—2.5 cm, thickened towards the apex 

and there about 8 mm broad, with 2—3 scars; pedicel 

short to absent. Outer tepals 3, c. 5 by 3 cm, thin; in- 

ner tepals in two whorls of three each (or the inner 

whorl with 4—5 tepals), fleshy, the outer whorl c. 4.5, 

the inner 2.5—3 cm long. Stamens up to 3 (at base 4) 



1988] MAGNOLIACEAE (Nooteboom) 589 

Distr. Malesia: Borneo (Sarawak, 3rd Div., 

Kapit Distr.). 

Ecol. Primary forest on sandstone, on low hills. 

Field notes. Outer perianth leaves green, inner 

ones cream coloured. 

mm broad, 10—12 mm long including the broadly tri- 

angular connective appendage; carpels c. 25 with 

long styles protruding above the stamens. Only 

young fruits known yet, like those of M. candollii 

var. candollii. 

2. MANGLIETIA 

BLUME, Verh. Bat. Gen. K. W. 9 (1823) 149; Bijdr. (1825) 8; Fl. Java Magnol. 

(1829) 22; Danpy, Kew Bull. (1927) 259; in Hutch. Gen. Fl. Pl. 1 (1964) 54; 

Noort. Blumea 31 (1985) 91. — Magnolia sect. Manglietia (BLUME) BAILLON, 

Adansonia 7 (1866) 66. — Type: M. glauca BLUME. 

Paramanglietia Hu & CHENG, Acta Phytotax. Sin. 1 (1951) 255. — Type: P. 

aromatica (DANDY) Hu & CHENG. — Fig. 7, 8. 

Trees. Stipules adnate to or free from petiole. Flowers terminal, solitary, bi- 

sexual. Tepals 9—13, 3-merous, subequal. Anthers introrse, connective pro- 

duced into a short or long appendage. Gynoecium sessile. Carpels many, free, 

or often connate when young; ovules 4 or more in each carpel. Fruiting carpels 

free, crowded, dehiscent along the dorsal and sometimes also the ventral suture. 

Distr. About 25 species in tropical and subtropical Asia from the E. Himalayas eastwards to S. China 

and Malesia (5 spp., not in the Moluccas and New Guinea). 

KEY TO THE SPECIES 

1. Stipules only adnate to the very base of the petiole. Stipular scar hardly or not present. Innovations, stip- 

ules, young petioles and underside of leaves never woolly pubescent. 

Peeeduncles appressedlyshainyrs ee sae ecicee -- 

2. Peduncles glabrous. 

Ron AMES NAIA tie 1b. M. glauca var. sumatrana 

3. Underside of leaves densely minutely reddish-brown appressedly hairy. Nerves in 10—15 pairs 

3. M. calophylla 

3. Underside of leaves glabrous. Nerves in 14—20 pairs................202-00000e- 4. M. sabahensis 

1. Stipules higher adnate to petiole, stipular scar clearly present. 

4. Innovations, peduncles, stipules and underside of leaves rufous woolly pubescent .. 2. M. lanuginosa 

4. Twigs and stipules glabrous or nearly so. Hairs if present minute and appressed. 

5. Fruits cylindrical, 2—3 times as long as wide; carpels mostly opening along the dorsal suture first. Ovary 

comcalioricylindrical ysis erik: 2 Lae; = wat oss biadeet cee ne ee eee 5. M. dolichogyna 

5. Fruits ellipsoid or ovoid, only slightly longer than wide................ 1. M. glauca (var. glauca) 

1. Manglietia glauca BLUME, Verh. Bat. Gen. K. W. 

9 (1823) 150; Bijdr. (1825) 8; Fl. Java Magnol. (1829) 

22, t. 6; KortH. Ned. Kruidk. Arch. 2, Versl. (1851) 

97; Mia. Fl. Ind. Bat. 1, 2 (1858) 15; Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 71; K. & V. Meded. Lands Plan- 

tent. 17 (1896) 150; Backer, Schoolfl. Java (1911) 

14; Koorp. Exk. Fl. Java 2 (1912) 238, f. 47; 

KoorpD.-ScHuM. Syst. Verz. 1, Fam. 95 (1913) 1; 

BACKER & BAKH.f. Fl. Java 1 (1963) 97; Noor. 

Blumea 31 (1985) 92. — Michelia doltsopa auct. non 

Bucu.-Ham. ex DC.: SPRENG. Syst. Verz. 4, 2 (1827) 

217; Hassk. Cat. Hort. Bog. (1844) 178. — Magnolia 

blumei PRANTL in E. & P. Nat. Pfl. Fam. 3, 2 (1888) 

16. — Type: BLumME, Salak (n.v.) 

M. macklottii auct. non KortTH.: Mia. FI. Ind. 

Bat. 1, 2 (1858) 15, p.p. — M. oortii auct. non 

KorTH.: Mig. Suppl. (1860) 153. — Type: TEus- 

MANN HB 466, Haleban. 

M. sumatrana Mig. Suppl. (1860) 153, nomen; 

ibid. (1861) 367; Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 

71. — M. oortii (non Kortu.) Mia. FI. Ind. Bat. 1, 

2 (1858) 15, p.p. — M. glauca var. sumatrana DAN- 

Dy, Kew Bull. (1928) 188. — Type: TENSMANN HB 

468, Bukit Silit (L; BO). 
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Fig. 7. Fruits of a. Manglietia glauca BLUME and b. M. dolichogyna DANDby ex Noot., both x 1 (a KooRDERS 

4449, b CLEMENS 26279). 

M. pilosa P.PARMENT. Bull. Sc. Fr. Belg. 27 (1896) 

217, 292. — M. singalanensis AGOSTINI, Atti Com. 

Accad. Fisiocrit. Siena, ser. IX, 7 (1926) sep. 22. — 

Type: BEccar!I PS 334 (L, FI), Sumatra, Mt Singa- 

lan. — Fig. 7a. 

Tree up to 35 m by 122 cm diam. Twigs warted, 

with many ring-formed scars of the fallen stipules, 

glabrous or with some hairs at the apex, in var. suma- 

trana appressedly hairy in innovations. Stipules gla- 

brous or with some hairs on the apex, adnate to the 

petiole, c. 15—60(—90) mm. Leaves glabrous above, 

minutely appressedly hairy beneath, sometimes the 

hairs microscopically small and the leaves seemingly 

glabrous, glaucous, (long-)elliptic to slightly obo- 

vate, 10—35 by 5—12 cm; acumen 3—15 mm; base 

acute to slightly acuminate; midrib much prominent; 

nerves in (9—)11—16(—18) pairs, decurrent along the 

midrib, prominent on both sides, straight, anasto- 

mosing at some distance from the margin and merg- 

ing into the venation, sometimes an intramarginal 

vein distinct; reticulation fine, prominent on both 

surfaces. Petiole glabrous, 1.5—3(—4.5) cm, stipular 

scar c. 3—10(—15) mm, less than one third of its 

length, rarely slightly longer, sometimes even up to 

above halfway its length. Peduncle glabrous, or ap- 

pressedly hairy in var. sumatrana, without scars or 

with one scar 15—40 mm, pedicel glabrous, or ap- 

pressedly hairy in var. sumatrana, 2—8 mm; spatha- 

ceous bracts at least one towards the base of pedicel 

and one at base of peduncle or higher, sometimes a 

third at the middle of peduncle or lower. Outer tepals 

3, c. 5—6.2 by 2 cm, inner tepals 6, smaller than the 

outer tepals. Stamens many, filament c. 3 mm, an- 

thers c. 6mm, connective appendage very acute, c. 4 

mm; gynoecium ovoid to orbicular, c. 15 by 7 mm. 

Carpels 20—c. 50, nearly entirely connate when 

young, c. 3 mm long along the dorsal suture, dorsal 

face polygonous; style free, 1.5—2 mm long. Fruits 

ellipsoidal or ovoid, 3.5—8(—9.5) by 2.5—5.5(—6.5) 

cm. Seeds flat-orbicular to ellipsoidal, often irregu- 

larly shaped, 5—8 by 4—S mm. 

a. var. glauca 

Peduncle and pedicel glabrous. Fruits at most 8 by 

5.5 cm. Dorsal face of carpels from 1—1.5 cm in the 

upper to at most 2.5 cm in the lower carpels. Twigs 

in innovations glabrous. 

Distr. Malesia: Sumatra (Aceh, G. Ketambe; 
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Sumatera Utara, E. Coast and Tapanuli; W. coast; 

Lampung, G. Tanggamus), Java (common in the 

mountains of W. Java, less so in Central and E. 

Java), Lesser Sunda Is. (Bali, Sumba, Flores), Sula- 

wesi (Central, near Malili; North, Mt Nokilalaki). 

Ecol. In forest; 500—2400 m; fl. fr. Jan.—Dec. 

Uses. Good timber, used for building houses. 

Vern. Sumatra: antuang, bungo, madang 

bustak, m. kaladi, m. tjampago, tjampago; Java: 

baros, tempoko baros, tjepoko kantil; Bali: tjim- 

paka; Sulawesi: manglid. 

Field notes. Flowers cream, rarely white or yel- 

lowish green. Fruit (reddish) green to red brown. 

b.var. sumatrana DANDy, Kew Bull. (1928) 188; 

Noort. Blumea 31 (1985) 93. — M. sumatrana Mia. 

— M. pilosa P.PARMENT. 

Peduncle and pedicel appressedly hairy. Fruits c. 

9.5 by 6.5 cm. Dorsal face of carpels from 2 cm in up- 

per to 3.5 cm in lower carpels. Twigs in innovations 

appressedly hairy. Stipules often adnate to the very 

base of the petiole only. 

Distr. Malesia: W. Sumatra (G. Singalan, G. 

Talang, G. Merapi, G. Silit and Padang Panjang). 

Ecol. In forests; 600—1300 m; fl. Sept.—Oct., fr. 

June. 

Vern. Sikibus. 

Field notes. Flowers yellow or white, fruit 

black. 

2. Manglietia lanuginosa (DANDy) Noor. Blumea 31 

(1985) 94. — M. glauca var. lanuginosa DANDY, Kew 

Bull. (1928) 187. — Type: FRI bb 8531 (BO). 

Tree up to 40 m high and | m diam. Innovations 

and peduncles, stipules, young petioles and under- 

sides of leaves rufous woolly pubescent. Leaves (nar- 

rowly) elliptic, sometimes slightly obovate, 15—26 by 

7—11 cm; nerves in 14—20 pairs. Petiole 2.5—4 cm, 

with stipular scar only towards the base. Further as 

M. glauca. 

Distr. Malesia: Sumatra (around lake Toba: 

Deli, Simelungun & Karolands, Tapanuli). 

Ecol. Primary forest; 1000—1500 m; fl. Feb., fr. 

Feb.—Nov. 

Vern. Aduwang, antuang, modang sanggar. 

Field notes. Flowers cream or green, sweet 

scented; fruit grey-green becoming brown. 

3. Manglietia calophylla DANpy, J. Bot. 66 (1928) 

46; Noor. Blumea 31 (1985) 94. — M. glauca (non 

BLUME) RIDLEY, J. Fed. Mal. St. Mus. 8, 4 (1917) 14. 

— Type: Rospinson & Koss 200 (BM; SING), Su- 

matra, Korinchi Peak. 

Tree to at least 30 m by 1 m. Stipules appressedly 

hairy to nearly glabrous, only adnate to the very base 

of the petiole. Leaves ovate, covered by a dense indu- 

mentum of very small glistening reddish brown hairs 

beneath (often only to be seen with a magnification 

of more than x 50), 10—20 by 4—8 cm with faintly 

acuminate apex, recurved, bony margin and acute to 

nearly rounded base; midrib much prominent be- 

neath, grooved; nerves prominent on both sides, in 

10—15 pairs, anastomosing and meeting in an intra- 

marginal vein which is hardly distinct from the finely 

netted reticulation on both surfaces. Petiole 2—2.5 

cm. Peduncle glabrous. Flowers as in M. glauca but 

smaller, the tepals as far as known not longer than c. 

2.5 cm. Fruits as the smaller fruits in M. glauca c. 

4—5.5 by 3.5—5 cm, number of carpels c. 20. Seeds 

c. 4 from each carpel, flat ovoid, c. 7 by 4 mm. 

Distr. Malesia: Sumatra (W. Coast, G. Kerinci). 

Ecol. Primary mountain forest; 2000—2200 m; 

fl. Oct., fr. May—Aug. 

Field notes. Flowers white or yellow. 

4. Manglietia sabahensis DANDy ex Noor. Blumea 31 

(1985) 95. — ‘Sabah Manglietia’ DANDY ex MEUER, 

Bot. Bull. Herb. Sabah 11 (1968) 11, nomen. — M. 

‘sabahensis’ DANDY ex COCKBURN, Trees of Sabah 2 

(1980) 56, nomen. — Type: CLEMENS 34192 (L; A, 

BO), Kinabalu, Colombon basin, 4500 ft. — Fig. 8. 

Tree. Stipules glabrous, c. 7 cm long, adnate to the 

very base of the petiole only. Leaves glabrous, the 

undersurface in young leaves with an occasional very 

small hair, elliptic to obovate, 12—22 by 6—9 cm; 

base cuneate, apex acute to rounded, usually not or 

only very shortly acuminate; midrib sulcate above, 

very prominent and grooved below; nerves in 14—c. 

20 pairs, meeting in an intramarginal vein which is 

slightly more prominent than the densely netted re- 

ticulation. Petiole 23—30 mm, stipular scar hardly 

visible. Outer tepals 3, c. 3 by 1—1.5 cm; inner tepals 

6, narrower. Stamens c. 1 cm long; ovary ellipsoid, 

c. 15 by 10 mm. Fruits ellipsoid to ovoid, c. 6 by 4 

cm, the carpels opening along the dorsal suture only 

or both along dorsal and ventral suture. Peduncle 

slender, c. 3 cm long, pedicel slender, c. 2 cm long. 

Seeds c. 4 in each carpel, 5—8 by 3—4 mm. 

Distr. Malesia: Borneo (Sabah, Kinabalu). 

Ecol. In forest; c. 1300 m; fr. June—Aug. 

5. Manglietia dolichogyna DANDy ex Noor. Blumea 

31 (1985) 95. — M. glauca (non BLUME) KING, J. As. 

Soc. Beng. 58, ii (1889) 370; Ann. Bot. Gard. Calc. 

3 (1891) 213, t. 56, excl. fr.; RIDLEY, Fl. Mal. Pen. 

1 (1922) 14, p.p.; BuRrK. Dict. (1935) 1407. — “‘Long- 

pistillate Manglietia’ MEVER, Bot. Bull. Herb. Sabah 

11 (1968) 10. — M. ‘dolichogyna’ DAaNvy ex Cock- 

BURN, Trees of Sabah 2 (1980) 56, nomen. — Type: 

SAN 41051 (L; SAN). — Fig. 7b. 

Tree up to 21 m and 60 cm diam. Stipular scar on 

petiole to c. halfway. Flowers: peduncle c. 2—3 cm, 

pedicel 4—7 mm, spathaceous bract glabrous, outer 

tepals 3, c. 3.5 by 14 mm, inner tepals 6, smaller. 
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Fig. 8. Manglietia sabahensis DANDY ex Noor. a. Habit, x 0.6; b. fruit, x 0.6; c. ovary, x0.9; d. anther, 

x 3.8 (a, b CLEMENS 40979, c, d CLEMENS 40769). 
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Stamens many, c. 10 mm, incl. the c. 3 mm long 

acute connective appendage. Ovary conical or cylin- 

drical, dorsal face of carpels 2—3 mm along suture, 

style c. 2 mm long. Ripe fruits cylindrical 4—7.5 by 

2—c. 2.5 cm, 2 to 3 times as long as wide, carpels c. 

60, c. 1 cm along the dorsal suture, opening along the 

dorsal suture first and sometimes later also along the 

ventral suture. Seeds flat ellipsoidal, c. 6 by 4 mm. 

Otherwise as M. glauca. 

Distr. Malesia: Malay Peninsula (Perak, Tai- 

ping, road to Fraser’s Hill, near Gap Valley), Borneo 

(Sabah, Tenom, Tambunan, Kinabalu). 

Ecol. Primary forest; 450—1500 m; //. March— 

May, /r. June—Feb. 

Field notes. Outer tepals dark purple on green, 

inner tepals lemon with purple tinge; flowers pale 

yellow. 

Excluded species 

Manglietia ? minahassae Kk. & V. Meded. Lands 

Plantent. 19 (1898) 328, nomen; KooRD.-SCHUM. 

Syst. Verz. 3, 1 (1914) 41, nomen = Madhuca bur- 

ckiana (KoorbD.) LAMK (Sapotaceae). 

3. PACHYLARNAX 

Danby, Kew Bull. (1927) 260; in Hutch. Gen. FI. Pl. 1 (1964) 55; Noor. Blumea 

31 (1985) 97. — Type: P. praecalva DaNnvy. — Fig. 9. 

Trees. Stipules free from the petiole. Flowers terminal, solitary, bisexual. 

Tepals 9—15, 3—5-merous, subequal. Anthers introrse; connective produced in- 

to ashort appendage. Gynoecium sessile; carpels few (2—8), concrescent; ovules 

about 4—8 in each carpel. Fruit a thick-walled woody loculicidal capsule, the 

carpels dehiscent along the dorsal suture and sometimes separating towards the 

apex. 

Distr. There are 2 spp., of which one in Assam and one in Indochina and in Malesia (Sumatra and the 

Malay Peninsula). 

1. Pachylarnax praecalva DANDY, Kew Bull. (1927) 

260, excl. plantae ex Annam; H.KENG, Tree FI. 

Malaya 2 (1973) 289, t. 4; Noor. Blumea 31 (1985) 

97, f. 4, 5. — Type: HanirF 4067 (K; SING), Penang. 

— Fig. 9. 

Tree 10—60 m by 30—100 cm, glabrous in all its 

parts. Stipules free from the petiole. Leaves glossy 

above, less so beneath, (narrowly) elliptic to obovate, 

7—16 by 3—6.5 cm; apex obtuse or rounded; base 

cuneate or attenuate; margin recurved; midrib prom- 

inent beneath, slightly so above; nerves in 12—15 

pairs, prominent on both surfaces, curved upwards 

and meeting in a looped intramarginal vein which is 

rather indistinct from the coarsely netted venation. 

Petiole without stipular scar, slender, 1.5—3 cm long. 

Flowers terminal on an incrassate peduncle of 

0.5—20 mm (sometimes the peduncle becoming much 

longer); 1—3 (rarely many) spathaceous bracts under 

each flower, pedicel very short. Tepals 9(—10), + 

similar, the outermost oblanceolate to oblong, 

2.5—3.5 cm long. Stamens c. 17—20 mm long with an 

acute connective appendage; gynoecium elongate- 

obovoid; carpels 2—4; ovules 4—8. Fruit 3.5—6 cm 

long, + orbicular before opening, loculicidal, split- 

ting into 2—4 valves, the carpels more or less separ- 

ating from each other later, in the centre a columella 

with the attached fruits persistent. Seeds black with 

enveloping pink aril. 

Distr. Annam (Bana near Tourane); Malesia: 

Sumatra (W. coast), Malay Peninsula (Kedah, Pe- 

nang, Selangor). 

Ecol. In primary forest; 360—1800 m; fl. fr. 

probably the whole year round. 

2. Tribus Michelieae 

Law YuuH-wu, Acta Phytotax. Sin. 22 (1984) 89. 

Growth monopodial. Flower buds arising on brachyblasts in the axils of the 

leaves. Genera: Michelia (incl. Paramichelia and Tsoongiodendron) and 

Elmerrillia. 
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Fig. 9. Pachylarnax praecalva DANDY. a. Habit, x 0.7; b. fruit, x 0.7; c. ovary, x 2.2; d. anther, x 3 (CURTIS 

3012). 
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KEY TO THE GENERA 

ENG VNOECIUM: SESSHIE:.. .)... « «/s sacha eee ties eas, «ee fe) abe» -Fanthe,- vce ertere ae ya 4. Elmerrillia 

[Paunoccumidistinctly stipitate ar exer eOeree oc lei cme}. sel Ackaaysetes oisoe des rege 5. Michelia 

4. ELMERRILLIA 

Danby, Kew Bull. (1927) 261; in Hutch. Gen. Fl. Pl. 1 (1964) 56; Noor. Blumea 

31 (1985) 100. — Type: E. papuana (SCHLTR) DANDY. 

Elmerrillia sect. Pseudoaromadendron Danpy in Praglowski, World Pollen 

& Spore Flora 3 (1974) 5. — Type: E. ovalis (M1q.) DANDy. — Fig. 10, 11. 

Trees. Stipules free from petiole. Flowers terminal on axillary brachyblasts, 

solitary or sometimes 2—3-nate, bisexual, growth monopodial. Sepals 4 (or 5); 

petals 5—c. 10, 3—5-merous, subequal. Anthers introrse; connective produced 

into a short appendage. Gynoecium sessile; carpels many, with the base sunken 

in the torus, free or concrescent; ovules 2—6 in each carpel. Fruiting carpels 

basally sunken in the torus, free, crowded, and dehiscent along the dorsal su- 

ture, finally 2-valved, or concrescent to form a fleshy syncarp. In the latter case 

the carpels hexagonal, the apical parts falling away, often in irregular masses, 

thus shedding the seeds, or carpels tearing apart towards the outside and de- 

hiscing longitudinally. 

Distr. There are 4 spp., all in Malesia. 

KEY TO THE SPECIES 

(based on flower and fruit characters) 

1. Tepals 12. Carpels free (not seen in E. platyphylla). 

2. TES: GING LS ATES TET Ns beoenic reno econ optaaric So Gn SOMOS pic ojos ob cmelesi¢ See 4. E. tsiampacca 

PemlwicsranGestipules PIADTOUS sace mies lee ane re cic eee ne ote aceasta 2. E. platyphylla 

1. Tepals (12—)17. Carpels free or concrescent. For New Guinea plants with 12 tepals and fruiting carpels free, 

see under E. tsiampacca. 

3. Undersurface of leaves glaucous (sometimes a dense indumentum of appressed hairs obscuring the glau- 

cousness), hairy (in New Guinea sometimes glabrous: var. glaberrima). Fruiting carpels free, dorsally de- 

DUC eee Rete e ae Renee ete t Ae abe bd Ais ieee Paco 0 cH OMENS GIRO OG ctces iC atte ome situa. 3 4. E. tsiampacca 

3. Undersurface of leaves not glaucous, glabrous or hairy. Fruiting carpels concrescent. 

4. Twigs glabrous or yellowish villous, soon glabrescent, rarely pubescent. Nerves in (10—)14—21 pairs 

1. E. ovalis 

4. Twigs densely fulvously pubescent or tomentose, later glabrescent. Nerves in 20—24 pairs 

3. E. pubescens 

KEY TO THE SPECIES 

(based on fruit characters) 

1. Fruit a syncarp, ripe carpels shedding their apical parts. 

2. Young twigs and stipules glabrous or yellowish villous, soon glabrescent, rarely pubescent. Nerves in 

(10=)14=211 ‘pains: . .. ..<.:-..seeh < WE uae 5 8 soca. Sac eee ees a ear 1. E. ovalis 

2. Twigs densely fulvously pubescent or tomentose, later glabrescent. Nerves in 20—24 pairs 3. E. pubescens 

1. Fruit apocarpous, ripe carpels longitudinally dehiscing. 

3, [wigs and leaves glabrous® Brachyblastelabrous =. 2 -s.06- assert i rie 2. E. platyphylla 

3. Twigs and leaves glabrous or hairy. Brachyblast hairy (except rarely in New Guinea: £. tsiampacca var. 

glaberrima).. .= . = ..<iakas ne eee SO eee OLE CELE eae oe 4. E. tsiampacca 
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1. Elmerrillia ovalis (M1Q.) DANDY, Kew Bull. (1927) 

261; Noor. Blumea 31 (1985) 101. — Talauma ovalis 

Mia. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 69; 

Koorp. Meded. Lands Plantent. 19 (1898) 331; 

Suppl. Fl. N.O. Celebes 2 (1922) t. 8. — Type: For- 

STEN S.n. (L; BO), Celebes near Tondano. 

Talauma vrieseana Mig. Ann. Mus. Bot. Lugd.- 

Bat. 4 (1868) 70. — Magnolia vrieseana (MiQ.) 

BAILLON ex PIERRE, Fl. For. Cochinch. 1 (1881) sub 

t. 2. — E. vrieseana (Mi1Q.) DANDY, Kew Bull. (1927) 

262. — Type: DE VRIESE & TEIJSMANN s.n. (L), N. 

Celebes. 

Tree to 45 m high and 100(—150) cm diam. Twigs 

glabrous or yellowish villous, soon glabrescent, rare- 

ly pubescent. Stipules glabrous to yellowish villous. 

Leaves glabrous or underside minutely sparsely ap- 

pressedly hairy, rarely sparsely patently pubescent, 

elliptic, 7-36 by 4—16 cm; acumen less than 10 mm; 

base cuneate (to rounded), usually attenuate; nerves 

in (1O— )l14—21 pairs, intramarginal vein often rather 

inconspicuous in the prominent fine reticulation. 

Petiole glabrous or with same indumentum as twigs, 

(1—)2.4—4.5(—7) cm. Brachyblast glabrous or yel- 

lowish villous; spathaceous bracts (sparsely) pubes- 

cent to glabrous. Flowers (creamy) white; tepals c. 16 

in 2 or 3 whorls, more or less coriaceous, the longest 

25—35 mm. Stamens 8—14 mm long; carpels puberu- 

lous, 4(—6)-ovuled, concrescent. Fruit ellipsoidal, 

the ripe carpels disintegrating, losing their apical 

portions and thus shedding the 1—4 seeds. 

Distr. Malesia: Sulawesi (incl. Muna), Moluccas 

(Morotai, Ambon). 

Ecol. In forests at low and medium altitudes, up 

to 1000 m; fl. fr. Jan.—Dec. 

Uses. The timber is very durable and amongst 

others used for house-building. The trees are culti- 

vated for timber (see KoORDERS, 1898). 

2. Elmerrillia platyphylla (MERR.) Noor. Blumea 31 

(1985) 102. — Michelia platyphylla MERR. Philip. J. 

Sc. 13 (1918) Bot. 11; Enum. Philip. 2 (1923) 153. — 

Type: FB 26866 (K), Leyte. 

Tree. Twigs glabrous. Stipules glabrous. Leaves el- 

liptic, glabrous, 23—30 by 9—13 cm; acumen shorter 

than 10 mm; base cuneate, shortly attenuate; nerves 

in 18—23 pairs meeting in an intramarginal vein; 

reticulation rather fine. Petiole 2—3 cm. Brachyblast 

glabrous, 4—5 cm long; spathaceous bracts glabrous. 

Flowers white; tepals c. 12, the outer ones c. 25—35 

mm long. Stamens c. 12 mm; ovary glabrous. Fruits 

unknown as yet. 

Distr. Malesia: Philippines (Leyte, Agusan; 

Mindanao, Zamboanga). 

Ecol. Secondary forest at low altitudes. 

3. Elmerrillia pubescens (MERR.) DANDY, Kew Bull. 

(1927) 261; Noor. Blumea 31 (1985) 102. — Talauma 
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pubescens Merk. Philip. J. Sc. 3 (1908) Bot. 133; 

Enum. Philip. 2 (1923) 152. — Type: CLEMENS 686 

(iso BO), Mindanao. 

Tree c. 1S—40 m high and up to 80 cm diam. Twigs 

densely fulvously pubescent or tomentose, glabres- 

cent. Stipules densely fulvously long tomentose or 

pubescent. Leaves pubescent beneath, elliptic to 

ovate, 15—30 by 8—14 cm; acumen less than | cm; 

base nearly rounded, slightly acuminate; nerves in 

20—24 pairs, meeting in a looped intramarginal vein; 

reticulation fine. Petiole with same indumentum as 

twigs, 20—25 mm. Brachyblast densely fulvously to- 

mentose or pubescent, 3—5 cm; spathaceous bracts 

densely pubescent. Flowers white; tepals c. 15, 

glabrous, the outer ones 27—35 mm, the inner ones 

gradually shorter and narrower. Stamens c. 10 mm; 

carpels many, 3—4 ovuled, pubescent. Fruit 3—6 by 

c. 2 cm; carpels c. 8 mm long, concrescent, tearing 

apart towards the outside when mature, longi- 

tudinally dehiscing, 1—4-seeded. 

Distr. Malesia: Philippines (Mindanao, Lanao 

lake, Mt Katanglad, Mt Apo). 

Ecol. Altitude c. 2000 m; fl. fr. Jan.—Dec. 

Vern. Hangilon, Bukidnon. 

4. Elmerrillia tsiampacca (LINNE) DANpDy in Prag- 

lowski, World Pollen & Spore Flora 3 (1974) 5; 

Noor. Blumea 31 (1985) 103, f. 6—8. — Michelia 

tsiampacca LINNE, Mant. (1767) 78; Mia. Fl. Ind. 

Bat. 1, 2 (1858) 18, p.p.; Ann. Mus. Bot. Lugd.-Bat. 

4 (1868) 73; MerR. Interpr. Rumphius (1917) 224. — 

Michelia champacca auct. non LINNE: LINNE, Syst. 

ed. 10, 2 (1759) 1082, p.p. — Michelia celebica 

Koorp. Meded. Lands Plantent. 19 (1898) 328, 631, 

nom. ill.; Suppl. Fl. N.O. Celebes 2 (1922) t. 9. — E. 

celebica (KooRD.) DANDY, Kew Bull. (1927) 261. — 

Type: Sampacca sylvestris RuMPH. Herb. Amb. 2 

(1741) 202, t. 68. 

Talauma papuana SCHLTR, Bot. Jahrb. 50 (1913) 

70. — E. papuana (SCHLTR) DANDY, Kew Bull. 

(1927) 261; Crorr in Womersley, Handb. Papua 

New Guinea (1978) 130, t. 65. — Type: SCHLECHTER 

19001 (not seen). 

Michelia forbesii Baker f. J. Bot. 61 (1923) Suppl. 

2. — Type: ForBEs 442a (K; P), Sogeri. 

Michelia arfakiana AGostTINI, Atti Com. Accad. 

Fisiocrit. Siena, ser. IX, 7 (1926) sep. 25. — Type: 

Beccari PP 890 (FI), Mt Arfak. 

E. mollis Danby, Kew Bull. (1928) 184. — 

Michelia mollis (DANDY) McLAUGHLIN, Trop. 

Woods 34 (1933) 36. — Type: ENDERT 5252 (K; BO, 

L), Borneo, W. Kutei. 

E. papuana var. adpressa DANDY, Kew Bull. 

(1928) 185. — Type: LEDERMANN 13089 (K; L), Sepik 

region. 

E. papuana var. glaberrima Danpy, /.c. — Type: 

LEDERMANN 9505 (K), Sepik. 
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; mh 

W-E-TREVITHICK, «pe. Ui 

Fig. 10. Elmerrillia tsiampaca (LINNE) DANDy var. tsiampaca. a. Habit, x 0.6; b—c. stamens, Xx 4; d. ovary, 

x2; e. young fruit, x2; f. ditto, longitudinal section, x 4. 
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E. sericea C.T.Wuirte, J. Arn. Arb. 10 (1929) 212. 

— Type: Brass 661 (A; K), Sogeri. — Fig. 10, 11. 

Tree to 60 m high and 150(—200) cm diam. Twigs 

(densely) ferrugineously or fulvously (woolly) pubes- 

cent or tomentose when young, rarely glabrous. Stip- 

ules with same indumentum. Leaves often appressed- 

ly pubescent above in innovations, soon glabrescent, 

hairy beneath but glabrous in var. glaberrima, some- 

times glaucous, (narrowly) elliptic, rarely ovate 

(often so in Sulawesi), 10—46 by 4—15 cm; acumen 

5—17 mm; base cuneate to rounded, rarely subcor- 

date; nerves in 11—28 pairs, meeting in an often 

hardly distinct intramarginal vein; reticulation rather 

fine to very fine. Petiole 7-35 mm. Brachyblast 

densely pubescent (glabrous in var. glaberrima), 

15—40(—60) mm. Flowers white to yellow; tepals 

(10—)12—c. 15, glabrous or the outer ones pubescent, 

20—35 mm long. Stamens 10—14 mm; carpels many 

(c. 50), pubescent or puberulous, glabrous in var. 

glaberrima. Fruit cylindrical, 4—9 by 1.5—2 cm. 

Distr. Malesia: Sumatra (Mentawai I., Siberut), 

Borneo, Central & N. Sulawesi, Moluccas (Ambon, 

Buru), New Guinea (incl. Biak & Japen), New Brit- 

ain. 

Ecol. On fertile soil in forest; 0O—1800 m; //. fr. 

Jan.—Dec. 

KEY TO THE INFRASPECIFIC TAXA 

1. Leaves 10—30 cm; nerves in (11—)14—22(—24) 

pairs. Hairs underneath the leaf blade not curved 

towards their base. Tepals (12—)c. 15. Sulawesi, 

Moluccas, New Guinea..... a. ssp. tsiampacca 

2. Young twigs and stipules hairy; ovary puberu- 

TOUS Here beh se cobain ths, oars al. var. tsiampacca 

2. Entire plant glabrous..... a2. var. glaberrima 

1. Leaves 16—46 cm; nerves (14—)17—18 pairs. Hairs 

underneath the leaf blade usually (uncinately) 

curved towards the base. Tepals (10—)12. Su- 

OCU; IBORMICOs somekobooo oo6o pc b. ssp. mollis 

a. ssp. tsiampacca. — All synonyms except E. mollis 

DANDY. 

Tree to 60 m high and 150(—200) cm diam. Leaves 

beneath very densely, often minutely appressedly or 

patently hairy, 10—30 by 3—15 cm. Petiole 12—35 

mm. 

Distr. Malesia: Central & N. Sulawesi, Moluccas 

(Ambon, Buru), New Guinea (incl. Biak & Japen), 

New Britain. 

al. var. tsiampacca. — All synonyms except E. pa- 

puana var. glaberrima DANDy. — Fig. 10. 

Distr. As the subspecies. 

Ecol. On fertile soil in forest; to 1400 m; fl. fr. 

Jan.—Dec. 

Uses. The most valuable and most demanded 

timber in N. Sulawesi. Already becoming scarce in 

1898 (KooRDERS). Very durable. 

Vern. Sulawesi: tjempaka utan, t. u. aloes, uru 

tanduk, wasian, w. rintek, w. sela; New Guinea: ba- 

lamtalogo, Mooi lang., boska, Manikiong lang., 

arimot, pui, Biak, hui, Sogeri, wasau, wuka, 

Morobe, kaule, Kainantu, bibau, Hattam lang., war- 

mei, Waskuk lang., pubitza, Garaina lang., rap, 

Sepik, biendjung. 

a2. var. glaberrima (DANDY) Noor. Blumea 31 

(1985) 107, f. 6c. — E. papuana var. glaberrima 

DANDY. 

Distr. Malesia: New Guinea (Kebar Valley, 

Idenburg R., Sepik R., Morobe Distr.). 

Ecol. Primary forest; up to 1200 m. 

Vern. Mamer, mamier, Kebar lang. 

b. ssp. mollis (DANDy) Noor. Blumea 31 (1985) 108, 

f. 6d, 8. — E. mollis DANDY. — Fig. 11. 

Tree to 40 m high and 80 cm diam. Leaves beneath 

villous, pubescent, or puberulous. Petiole 7—25 mm. 

Carpels with 2 ovules. 

Distr. Malesia: Sumatra (Mentawei I., Siberut), 

Borneo. 

Ecol. In forest at low and medium altitude. In 

Sabah 1500—1800 m. Fi. fr. Jan.—Dec. 

Vern. Sumatra: minjaran; M; Borneo: arau, 

miharo, Dyak. 

5. MICHELIA 

LINNE, Sp. Pl. (1753) 536; Gen. Pl. ed. 5 (1754) 240; Danby in Hutch. Gen. Fl. 

Pl. 1 (1964) 56. — Champaca ApDANs. Fam. PI. 2 (1763) 365, 537. — Sampacca 

O. K. Rev. Gen. PI. 1 (1891) 6. — Type: M. champaca LINNE. 

Liriopsis Spacu, Hist. Natur. Veget., Phanerog. 7 (1839) 460, non Liriopsis 

REICHB. (1828). — Magnolia sect. Liriopsis BAILLON, Hist. Pl. (1868) 142, note 

4. — Type: L. fuscata (ANDR.) SPACH. 
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Fig. 11. Elmerrillia tsiampaca (LINNE) DANDY var. mollis (DANDY) Noort. Twig with flower, deflorated flow- 

er, and bud showing the stipular nature of the spathaceous bract; + natural size (NOOTEBOOM 4518A). 

Paramichelia H.H.Hu, Sunyatsenia 4 (1940) 142. — Type: P. baillonii 

(PIERRE) Hu. — Fig. 12, 13. 

For further synonymy see Noort. Blumea 31 (1985) 108. 

Trees or shrubs. Stipules adnate to or free from petiole. Flowers bisexual. 

Tepals 6—21, 3—6-merous, subequal or rarely the outer whorl different. An- 

thers latrorse or sublatrorse (to introrse). Gynoecium stipitate, carpels many to 

few (rarely 1), free or connate; ovules 2 to many; fruiting carpels free or 

concrescent. 

Distr. About 30 spp., in Southeast Asia from India and Sri Lanka eastwards to S. Japan and Taiwan and 

southeastwards into Indonesia (not in Sulawesi and New Guinea). In Malesia 6 spp., 2 other spp. commonly 

cultivated. 

KEY TO THE SPECIES 

1. Petiole 3—5 mm long, stipular scar present for nearly its whole length. Leaves glabrous, 4.5—6.5 by 2—3 

emis Tepals 6. sks. cae SU se I 5 real once ete eres 8. M. figo 
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Fig. 12. Michelia scortechinii (KING) DANDY. a. Habit, x 0.7; b. young fruit, x 2; c. anther, x 4; d—e. ovary, 

x 4 (a, c—e SF Hoitttum 31244; b GRASHOFF 335). 
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1. Petiole longer than 5 mm. The other characters different or the tepals more than 6. 

2. Young twigs glabrous. Terminal buds hairy at the apex only. Carpels 1—4. Stipules free from the 15—35 

mm long petiole. Leaves glabrous, 9—35 cm long 4. M. montana 

2. Young twigs hairy, at least directly under the terminal bud. Carpels 8 or more. 

3. Stipules adnate to the petiole for one third or more than one third of its length. 

4. Leaves 8—12 by 2.5—3.5 cm. Petiole 6—16 mm 

4. Leaves 10—35 by 4—11 cm. Petiole 14—5S0 mm. 

1. M. scortechinii 

5. Tepals 15, from light yellow to orange, 20—45 mm long. Carpels c. 30, fertile. Leaves 10—30 cm 

5. Tepals c. 12, white, 30—55 mm long. Carpels c. 10, sterile. Leaves 15—35 cm 

3. M. champaca 

7. M. alba 

3. Stipules free from petiole or adnate to its base only (in M. salicifolia sometimes up to one third). 

6. Leaves 15—35 by 5.5—11 cm. Petiole 15—50 mm. Tepals c. 12, white, 30—55 mm. Carpels sterile, c. 10 

7. M. alba 

6. Leaves 4—16 by 2.3—6 cm. Petiole 5-20 mm. Tepals white to yellow, 10—40 mm. Carpels fertile. 

7. Brachyblast 10—17 mm. Outer tepals 3, membranous, inner tepals 6, coriaceous. Twigs and stipules 

puberulous to nearly glabrous. Leaves glabrous beneath, 6-16 by 3—6 cm. Carpels c. 10 

2. M. koordersiana 

7. Brachyblast 3—7 mm. All the tepals the same, 9-17. Twigs and stipules pubescent or puberulous. 

Leaves glabrous or hairy beneath, 4—13 by 1.5—4 cm. Carpels 8—16 or c. 30. 

8. Tepals 20—40 mm. Leaves 9—13 by 2.3—4 cm, often glaucous beneath. Carpels c. 30 5. M. salicifolia 

8. Tepals 10—15 mm. Leaves 4—12 by 1.5—3.5 cm, not glaucous beneath. Carpels 8—c. 16 

1. Michelia scortechinii (KING) DANDy, Kew Bull. 

(1927) 262; H.KENG, Tree Fl. Malaya 2 (1973) 288; 

Noor. Blumea 31 (1985) 111, f. 9. — Maneglietia 

scortechinii KING, J. As. soc. Beng. 58, ii (1889) 370; 

RIpLeY, Fl. Mal. Pen. 1 (1922) 14. — Paramichelia 

scortechinii (KING) DANpby in Praglowski, Pollen & 

Spore Flora 3 (1974) 21. — Type: SCoRTECHINI 764 

(BM, K, SING). — Fig. 12. 

Tree to 37 m high and c. 50 cm diam. Twigs zigzag, 

ferrugineously pubescent to tomentose when young. 

Stipules adnate to the petiole for at least half its 

length, to 30 mm long. Leaves (densely) ferrugin- 

eously pubescent or puberulous beneath, disti- 

chously arranged, elliptic, 8—12 by 2.5—3.5 cm; apex 

shortly acuminate; base cuneate; nerves in 12—18 

pairs, with the very fine reticulation prominent on 

both sides. Petiole 6-16 mm. Brachyblast 6—8 mm; 

spathaceous bracts densely ferrugineously pu- 

bescent. Flowers white; tepals c. 12, more or less the 

same, 12—18 mm long. Stamens c. 8 mm, incl. the c. 

1 mm long connective appendage; carpels c. 20, 

densely ferrugineously pubescent. Fruiting carpels 

concrescent. 

Distr. Malesia: Sumatra (W. Coast, Bengkulu, 

Palembang), Malay Peninsula (Perak, Pahang, 

Cameron Highlands). 

Ecol. Primary forest; 650—1300 m; /f/. fr. April— 

May. 

2. Michelia koordersiana Noor. Blumea 31 (1985) 

111, f. 10. — Fig. 13. 

Tree to 32 m high and 62 cm diam. Twigs finely ap- 

pressedly puberulous when young, or only so directly 

under the terminal bud, soon glabrescent, often zig- 

6. M. philippinensis 

zag. Stipules with same indumentum to nearly gla- 

brous, not adnate to petiole, 10—15 mm. Leaves gla- 

brous, more or less elliptic, distichously arranged, 

6—16 by 3—6 cm; apex shortly acuminate, acumen 

(O—)3—8 mm; base cuneate; nerves in 7—13 pairs, 

with the fine reticulation prominent on both sides. 

Petiole 10—20 mm. Brachyblast appressedly pubes- 

cent, 10-17 mm. Flowers (orange) yellow; outer fep- 

als 3, membranous, 12—22 mm; inner tepals 6, coria- 

ceous. Stamens incl. the 0.5 mm long appendage 5—7 

mm; carpels c. 10, with the c. 5 mm long gynophore 

minutely tomentellous or puberulous. Fruiting car- 

pels 2—10. 

Distr. Malesia: Sumatra (W. coast, Padang; E. 

coast, Palembang), Malay Peninsula (Selangor). 

Ecol. Primary forest; 0—1000 m; //. fr. probably 

Jane Dec: 

3. Michelia champaca LINNE, Sp. Pl. (1753) 536; 

BiuME, Bijdr. (1825) 7; Fl. Java Magnol. (1829) 9, t. 

1; Bianco, FI. Filip. (1837) 462; Kortu. Ned. 

Kruidk. Arch. 2 (1851) 96; Mia. Fl. Ind. Bat. 1, 2 

(1860) 101, 153; Ann. Mus, Bot. Lugd.-Bat. 4 (1868) 

72, excl. var.; K. & V. Bijdr. 4 (1869) 159; Atlas 4 

(1918) t. 799; Koorp. Exk. Fl. Java 2 (1912) 241; 

Mere. Enum. Born. (1921) 251; Enum. Philip. 2 

(1923) 152; Backer, Schoolfl. Java (1911) 16; 

Ripiey, Fl. Mal. Pen. 1 (1922) 15; Burk. Dict. 

(1935) 1465; CoRNER, Wayside Trees (1940) 434; 

BACKER & BAKH./. Fl. Java 1 (1963) 98; Noor. Blu- 

mea 31 (1985) 113. — Type: HERMANN FI. Zeyl. 144 

(BM). 

M. suaveolens PERS. Syn. 2 (1806) 94, p.p. excl. 

syn. RHEEDE ef RumMpH. — M. blumei STEuD. 
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Fig. 13. Michelia koordersiana Noor. a. Habit, x 0.6; b. fruit, x 0.6; c. ovary, x 4; d. anther, x 6 (VAN DER 

ZWAAN for THORENAAR 1345). 
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Nomencl. ed. 2, 2 (1841) 139. — M. tsiampacca L. 

var. blumei Moritz1in Zoll. Syst. Verz. (1846) 36. — 

Type: RumpH. Herb. Amb. 2 (1741) t. 67. 

M. tsiampacca BuiuME, Bijdr. (1825) 7, non M. 

tsiampacca LINNE (1767). — M. velutina BLUME, FI. 

Java Magnol. (1829) 17, non M. velutina DC. (1824); 

Mig. Fl. Ind. Bat. 1, 2 (1858) 17; K. & V. Bijdr. 4 

(1896) 162; BacKkER, Schoolfl. Java (1911) 16; 

Koorp. Exk. Fl. Java 2 (1912) 241; H.KENG, Tree FI. 

Malaya 2 (1973) 288 pro coll. KEP/FRI 6943. — 

Champacca velutina O. K. Rev. Gen. Pl. 1 (1891) 6. 

— M. pilifera BakH.f. Blumea 12 (1963) 61; BACKER 

& Baku./f. Fl. Java 1 (1963) 98. — Type: BLUME s.n. 

(L). 

M. pubinervia BLUME, Fl. Java Magnol. (1829) 14, 

t. 4. — M. rufinervis BLUME, Bijdr. (1825) 8, non M. 

rufinervis DC. (1817). — M. champaca Mia. FI. Ind. 

Bat. 1, 2 (1858) 16, p.p., non M. champaca LINNE 

(1753); BisscHop GREVELINK, Pl. Ned. Ind. (1882) 

277, p.p. — M. champaca LINNE var. pubinervia 

(BLUME) Mig. Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 

72. — Type: BLUME 670 (L; BO). 

Talauma villosa Mia. forma celebica Mig. Ann. 

Mus. Bot. Lugd.-Bat. 4 (1868) 70. — Type: DE 

VRIESE & TEIJSMANN 5.n. (L; BO). 

M. montana auct. non BLUME: BAKER /. J. Bot. 62 

(1924) Suppl. 2. 

Huge forest tree to 50 m high and 183 cm diam. 

Twigs (appressedly) pubescent, glabrescent. Stipules 

pubescent, adnate to petiole at least for one third of 

its length. Leaves spirally arranged, (long) elliptic or 

ovate, pubescent below especially on midrib and 

nerves, often glabrescent, 10-30 by 4-10 cm; 

acumen 7—13(—25) mm; base cuneate to more often 

rounded; nerves in 14—23 pairs, intramarginal vein 

often hardly more prominent than fine reticulation. 

Petiole 14—36(—40) mm. Brachyblast densely pu- 

bescent, (5—)10—18(—25) mm long; spathaceous 

bracts pubescent. Flowers light yellow becoming 

dark orange; tepals 15, 20—45 mm long. Stamens 

6—8 mm, incl. the up to 1 mm connective appendage; 

carpels c. 30, the c. 3 mm long gynophore densely pu- 

bescent. 

Distr. From India to SW. China and Indochina; 

in Malesia: Sumatra, Malay Peninsula, Java, Lesser 

Sunda Islands. 

KEY TO THE VARIETIES 

1. Leaves ovate with cuneate-attenuate base; the acu- 

men often quite long. Petiole with a stipular scar 

up to shortly below its middle to up to its apex. 

Tree to c. 30 m high and 50 cm diam. 

a. var. champaca 

1. Leaves more or less elliptic with cuneate to round- 

ed base, the acumen often rather short, oblique. 

Petiole with a stipular scar from 0.3 up to 0.7 of 
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its length. Tree to 50 m high and 180 cm diam. 

b. var. pubinervia 

a. var. champaca. — All synonyms except those 

under var. pubinervia. 

Distr. Commonly cultivated throughout the 

tropics. Probably originally from India, where it is 

cultivated on the temple ground of Jains and Hindus. 

Uses. See BurkILL, Dict. ed. 2 (1966) 148. 

Vern. Tjampacca ((India: cempaka) or t. kuning 

is the common name in most of its area. Further: 

djeumpa, Aceh, djempa, Gajo, kantil, lotjari, pet- 

Jari, J, kembang koneéng, tjampacca mera, Mad., t. 

barak, t. warangan, Bali, hépaka, képaka, Sawu, 

sampacca, s. modarag, t. mariri, Ald., Cel., bunga 

edja, Mak., bunga matjela, Bug., kupa haja, Ceram, 

kupa pokur, papokur, pupukuljo, walatol, Ulis, 

hapaka, tjapaka, N. Halmaheira, t. goratji, Ternate, 

Tidore. 

b. var. pubinervia (BLUME) Mig. Ann. Mus. Bot. 

Lugd.-Bat. 4 (1868) 72; Noor. Blumea 31 (1985) 115. 

— M. pubinervia BLUME. — M. tsiampacca BLUME. 

— M. montana auct. non BLUME: BAKER f. 

Distr. Malesia: Sumatra (Aceh; Bengkulu, Lake 

Ranau), Malay Peninsula (Kedah, Langkawi Is.; Bt. 

Kaju Hitam; Kelantan, Cameron Highlands), Java 

(common in the mountains), Lesser Sunda Is. 

(Sumbawa). 

Ecol. Evergreen primary forest on fertile soil; 

250—1500 m, in Java mostly between 1000 and 1200 

m. Fil. fr. Jan.—Dec. 

Uses. The wood is highly esteemed for building 

and furniture. The properties are at least the same as 

of Tectona grandis. Because of its nice structure the 

value for furniture is higher than that of the wood of 

M. montana. In the beginning of this century its ex- 

tinction was already feared by KoorpeErs because of 

the use made of it. The trees can easily be cultivated 

and reach a height of c. 27 m and a diameter of c. 55 

cm in 27 years (K. & V., 1896). 

Vern. Sumatra: kemait, M; Java: baros, 

maneglis, S, kadjeng sekar, J, kadju kempheug, Md, 

lungjung, J; Sumbawa: tengkel. 

4. Michelia montana BLUME, Verh. Bat. Gen. K. W. 

9 (1823) 153; Bijdr. (1825) 7; Fl. Java Magnol. (1829) 

15, t. 5; Mia. Fl. Ind. Bat. 1, 2 (1858) 17; Suppl. 1 

(1860) 153; Ann. Mus. Bot. Lugd.-Bat. 4 (1868) 73; 

BackER, Schoolfl. Java (1911) 15; Koorp. Exk. FI. 

Java 2 (1912) 241; Rm ey, Fl. Mal. Pen. 1 (1922) 15; 

Burk. Dict. (1935) 1491; CoRNER, Wayside Trees 

(1940) 434; BACKER & BAKH./. Fl. Java 1 (1963) 98; 

Noort. Blumea 31 (1985) 116, f. 11. — Sampacca 

montana O. K. Rev. Gen. Pl. 1 (1891) 6. — Lecto- 

type: BLUME 575 (L, NY). 

M. ecicatrisata Mig. Fl. Ind. Bat. Suppl. [(1860) 
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153, nomen] (1861) 368. — M. montana BLUME var. 

subvelutina Mia. Ann. Mus. Bot. Lugd.-Bat. 4 

(1868) 73. — Lectotype: TEISMANN HB 4457 (L; 

BO). 

Tree becoming over 40 m tall and over 2 m diam. 

Twigs glabrous. Stipules pubescent at the apex only, 

exceptionally entirely pubescent, free from petiole. 

Leaves glabrous, spirally arranged, more or less el- 

liptic, 9—30(—35) by 4—13(—20) cm; acumen 2—20 

mm; base attenuate; nerves in 9—15 pairs, conspic- 

uous, intramarginal vein rather conspicuous; reticu- 

lation dense, prominent on both surfaces. Petiole 

often thickened towards its base, 15—35 mm. 

Brachyblast 5—20 mm, glabrous to (rarely) densely 

pubescent; spathaceous bracts glabrous except the 

margins towards the apex. Outer fepals 3, rather 

thin, 15S—30 mm, greenish or greenish white; inner 

tepals creamy or white, 6, thick, coriaceous, 14—40 

mm. Stamens incl. the c. 2 mm long connective ap- 

pendage 10—13 mm; carpels 1—4, with the 4—8 mm 

long gynophore reddish puberulous when dry, green 

in vivo. Fruiting carpels free. 

Distr. Malesia: Sumatra (Aceh; W. coast; Lam- 

pong; Palembang; Banka), Malay Peninsula (Perak; 

Pahang; Cameron Highlands), Borneo (Sabah; E. 

Kalimantan), Java (common), Bali. Fig. 14. 

Fig. 14. Range of Michelia montana BLUME. 

Ecol. Primary forest, on different soils, from 

low altitude up to 1700 m. Fi. fr. Jan.—Dec. 

Uses. Very good timber (often used instead of 

Tectona grandis). 

Vern. Sumatra: cempaka utan, medang plam, m. 

tanah ; Borneo: tjempaka wilis ; Java: kembang mar- 

sehe, k. marsiki, kitaleus, sekar, cempaka baros, c. 

Jahé, t. putih, tjoko rekitje, M; mangkl, manglit, 

Sund., J., kembang mondhung, Mad., basé, Bali. 

Note. The sapwood reportedly has a ginger smell. 
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5. Michelia salicifolia AGostin1, Atti Com. Accad. 

Fisiocrit. Siena IX, 7 (1926) sep. 23; Noor. Blumea 

31 (1985) 118. — M. sumatrae DANDy, Kew Bull. 

(1928) 188. — Type: BEccari PS 118 (FI; BM = holo- 

type M. sumatrae, K, L). 

Tree 25 m high and 50 cm diam. Twigs appressedly 

ferrugineously pubescent. Stipules with same indu- 

mentum, adnate to base of petiole only. Leaves spi- 

rally arranged, appressedly finely ferrugineously pu- 

bescent, glaucous beneath (often seemingly glabrous 

because the hairs are very small), narrowly elliptic (to 

obovate), 9-13 by 2.3—4 cm; acumen 8—13 mm; 

base cuneate or attenuate; nerves in 9—16 pairs, 

intramarginal vein rather inconspicuous in the much 

prominent reticulation on both surfaces. Petiole 

10—15 mm. Brachyblast appressedly ferrugineously 

pubescent, 5—7 mm; spathaceous bracts rufous to- 

mentose. Tepals c. 12, 20—40 mm long. Stamens incl. 

the 2 mm long connective appendage c. 15 mm long; 

carpels c. 30, with the gynophore appressedly ferru- 

gineously tomentellous. Fruiting carpels free. 

Distr. Malesia: Sumatra (W. Coast, G. Singa- 

lan; Aceh, G. Leuser). 

Ecol. Altitude 1500—2000 m. Apparently rare. 

Fl. fr. March, July. 

6. Michelia philippinensis (P.PARMENT.) DANDy, 

Kew Bull. (1927) 263; Noor. Blumea 31 (1985) 118. 

— Magnolia philippinensis P.PARMENT. Bull. Sc. Fr. 

Belg. 27 (1896) 206, 270. — M. parviflora MERR. 

Bur. Gov. Lab. Publ. 35 (1906) 70, non M. parvi- 

flora DC. (1817). — M. cumingii MERR. & ROLFE, 

Philip J. Sc. 3 (1908) Bot. 100; Merr. Enum. Philip. 

2 (1923) 153. — Type: CumING 783 (MEL; A, BM, K, 

INNA): 

Tree to 18 m high and 80 cm diam. Twigs often zig- 

zag, young parts appressedly pubescent, rarely pa- 

tently pubescent and nearly tomentose. Stipules with 

same indumentum, free from petiole. Leaves often 

distichously arranged (narrowly) elliptic to slightly 

obovate, glabrous to finely appressedly puberulous 

beneath (or patently pubescent when the twigs are 

so), 4—12 by 1.5—3.5 cm; acumen (O—)15 mm, with 

rounded tip; base cuneate; nerves in 8—14 pairs. Pet- 

iole 5—20 mm. Brachyblast 3—7 mm, with same in- 

dumentum as twigs; spathaceous bracts idem. Flow- 

ers creamy yellow to white; outer tepals 3, inner tep- 

als 6—14, all 1O—12 mm (once 15 mm). Stamens 3—5 

mm; carpels 8—c. 16, with the 3—4 mm long gyno- 

phore appressedly pubescent. Fruiting carpels free. 

Distr. Malesia: Philippines (Luzon: Benguet; 

Zambales; Ilocos Norte; Bataan; Rizal; Laguna; 

Tayabas; Batangas; Abra; Negros: Dumagueta; 

Mindanao: Misamis; Lanao; Todaya; Bukidnon). 

Ecol. In forests at medium altitude, on some 

mountains up to 2100 m. Fi. fr. Jan.—Feb. 
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7. Michelia x alba DC. Syst. (1817) 449; Merr. In- 

terpr. Rumph. (1917) 223; Enum. Philip. 2 (1923) 

152; Burk. Dict. (1935) 1464; CorNER, Wayside 

Trees (1940) 433, t. 142, pl. 129, 130; BACKER & 

BAKH./. Fl. Java 1 (1963) 98. — Type: this species is 

based on Sampaca domestica IV alba RumpH. Herb. 

Amb. 2 (1741) 200. 
M. longifolia BLuME, Verh. Bat. Gen. K. W. 9 

(1823) 155; Bijdr. (1825) 7; Fl. Java Magnol. (1829) 

12, t. 2; K. & V. Meded. Lands Plantent. 17 (1896) 

157; BACKER, Schoolfl. Java (1911) 15; Koorp. Exk. 

Fl. Java 2 (1912) 205; Merr. Fl. Manila (1912) 205 

(‘longiflora’); RipLey, Fl. Mal. Pen. 1 (1922) 15. — 

Sampaca longifolia O. K. Rev. Gen. Pl. 1 (1891) 6. 

— Type: BLUME s.n. (L). 

M. longifolia var. racemosa BLUME, Fl. Java 

Magnol. (1829) 13, t. 3. — Type: BLUME s.n. (L). 

Tree to c. 30 m. Twigs appressedly greyish pubes- 

cent, glabrescent. Stipules with same indumentum, 

adnate to the base of the petiole. Leaves sparsely ap- 

pressedly puberulous or glabrous, spirally arranged, 

mostly ovate, 15—35 by 5.5—11 cm; acumen 0.7—30 

mm; base attenuate; nerves in 12—18 pairs; reticula- 

tion fine, prominent on both sides. Petiole 15—50 

mm. Brachyblast densely greyish pubescent. Flowers 

often many, nicely scented, white; tepals c. 12, all 

nearly the same, 30—55 mm. Stamens c. 10 mm long, 

carpels c. 10, with the c. 5mm long gynophore grey- 

ish puberulous. Fruits not known (plant sterile). 

Distr. Commonly cultivated in tropical and sub- 

tropical countries. 

Ecol. Up to 1200 m altitude. F/. Jan.—Dec. 

MAGNOLIACEAE (Nooteboom) 605 

Uses. The beautiful and nicely scented flowers 

are sold on the market. The tree is grown as an or- 

namental. 

Vern. Djeumpa gadéng, Aceh, tjempaka putih, 

M., ¢. bodas, Sund., petjari putih, t. putih, Sav., 

sampaka kulo, s. mopoesi, t. momero, t. mawuro, 

Alf. Cel., bunga edga kébo, paténé, Mak., bunga ed- 

ja maputé, Bug., t. bobudo, Ternate, t. bubolo, Ti- 

dore. 

Note. FRI bb 11996 from Bali has the characters 

of this species but produced fruits. The Head of the 

Forest Office in Bali, Dr. Ir. 1.G.M. TANTRA, told 

me that M. a/ba in Bali is fertile. 

8. Michelia figo (LouR.) SPRENG. Syst. 2 (1825) 643; 

Noor. Blumea 31 (1985) 120. — Type: LouREIRO. — 

For further synonymy see Noort. (1985). 

Shrub. Twigs pubescent to tomentose, often zig- 

zag. Stipules adnate to the petiole for nearly its whole 

length, long ferrugineously pubescent. Leaves gla- 

brous, elliptic, 4.5—6.5 by 2—3 cm; acumen 0—5 mm; 

base cuneate; nerves in 9—12 pairs. Petiole 3—S mm. 

Brachyblast woolly pubescent, in Malesia c. 5 mm; 

spathaceous bracts long pubescent to tomentose. 

Tepals + the same, 6 in total, c. 18—20 mm. Stamens 

c. 10 mm; carpels c. 20—30, gynophore 2 mm, both 

glabrous or only the gynophore pubescent. 

Distr. China; in Malesia: frequently and widely 

cultivated as an ornamental shrub, not known to be 

naturalized. 

Vern. Cempaka muleng, Jav. 

Excluded genera 

Phelima Nor. in Verh. Bat. Gen. 5, Art. 4 (1790) 3, nomen; ibid. ed. 2 (1827) 66, nomen. Based ona Javan 

plant, the vernacular name being given as champaca ceylon. 

This was referred to Michelia LINNE by JACKSON, Index Kew. 2 (1894) 492, and to Liriodendron LINNE by 

DALLA TorrE & HaArMs, Gen. Siphonog. (1901) 171. According to the vernacular name, however, it was based 

on the species now known as Horsfieldia iryaghedi (GAERTN.) WARB. (Myristicaceae). HASSKARL, Cat. PI. 

Hort. Bot. Bogor. Cult. Alt. (1844) 174 referred Phelima to Pyrrhosa horsfieldii (BLUME) Hassk., which is 

a synonym of H. iryaghedi. 

Spermabolus TeusM. & BINN. Cat. Hort. Bog. (1866) 178, nomen, with one species, S. fruticosus TEUSM. 

& BINN., nomen, is Anaxagorea A.StT.HIL. (Annonaceae). 
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LINACEAE (A.M.N. van Hooren & H.P. Nooteboom, Leiden) 

In this work Linaceae sensu lato have been split into three families: Linaceae, Lconanthaceae and 

Ctenolophonaceae, among which the latter deviates most. 

In order to elucidate distinction of the two segregated families of Linaceae sensu lato VAN 

Hooren & NooTesoom (Blumea 29, 1984, 550) prepared the following diagnoses: 

Linaceae — Lianas, trees, shrubs, or herbs. Tufted hairs absent. Stipules lateral. Leaves spirally 

or distichously arranged. Flowers hypogynous. Petals caducous, contorted. Disk absent (or traces 

of an extrastaminal disk present, /.c. 556 sub Philbornea). Filaments basally connate in a tube. 

Styles 3—5(—6), simple. Fruit a drupe or a capsule (sometimes with indehiscent mericarps). Seed 

not persistent, with slightly or not developed arillode. — Stomata paracytic. 

Ixonanthaceae — Trees. Tufted hairs absent. Stipules lateral. Leaves spirally arranged. Flowers 

perigynous. Petals persistent in fruit, imbricate (extra-Mal. also contorted). Disk intrastaminal. 

Filaments free, inserted outside and against the disk. Style 1, simple. Fruit a capsule. Seed not 

persistent, with an obvious basal wing or suprahilar arillode. — Stomata paracytic. 

Ctenolophonaceae — Trees. Tufted hairs present. Stipules interpetiolar. Leaves opposite. 

Flowers hypogynous. Petals caducous, contorted. Disk extrastaminal. Filaments free, inserted 

halfway on inside of disk. Style 1, apically bifurcate, with 2 stigmas. Fruit a capsule. Seed persis- 

tent on the columella after the valves have been shed, with hairy-papillose arillode. — Stomata 

anomocytic. 

Linaceae sensu stricto are distinguished by several flower characters from the other two fami- 

lies, viz. disk absent or almost so, filaments connate at base, styles 3—5, and arillode absent or 

hardly developed. The distinction of these families is also sustained by wood and anatomical re- 

search (HEIMSCH & TSCHABOLD, 1972) and pollen morphological studies (SAAD, 1962; OLTMANN, 

1971). NARAYANA & Rao (1978) concluded that on the basis of floral morphology and embryology 

Linaceae are related to Erythroxylaceae and Humiriaceae, in addition to showing affinity with 

Ctenolophonaceae and Ixonanthaceae. In his studies on seeds, CORNER (1976) opposed an affinity 

with Geraniaceae, but suggested Malpighiaceae and possibly also Oxalidaceae as closer relatives. 

Within Linaceae sensu stricto there are two distinct subfamilies, Linoideae and Hugonioideae. 

They can be distinguished as follows: 

1. Linoideae — Erect herbs or small shrubs. Petals usually long-clawed. Stamens as many as pet- 

als, alternating with the same number of staminodes. Ovary 6—10-celled. Fruit usually a cap- 

sule. — Almost entirely confined to the northern hemisphere. 

2. Hugonioideae — Trees or lianas with hooks, rarely shrubs, all ligneous. Petals not or hardly 

clawed. Stamens twice as many as petals. Ovary 3—5-celled. Fruit a drupe, rarely splitting fi- 

nally in indehiscent mericarps. — Pantropical, but hardly on the northern hemisphere except 

in southern Southeast Asia. 

In Malesia only Hugonioideae occur, and have not seldom been distinguished as a separate 

family Hugoniaceae (e.g. by EXELL & MENDONCA, 1951; TAKHTAJAN, 1969; DAHLGREN, 1975; 

CRONQUIST, 1981). CORNER (/.c.) dwelt extensively on the anatomical structure of their seeds. In 

his opinion the simple tegmen of the Linoideae may be derived from the mesotestal construction 

in the Hugonioideae. The genus /ndorouchera of the Hugonioideae may yield the most primitive 

pollen type in Linaceae. 

References: CORNER, The seeds of dicotyledons | (1976); CRoNquisT, An integrated system of 

classification etc. (1981); DAHLGREN, Bot. Notis. 128 (1975) 119—147; ExELL & MENDONCA, Con- 

spectus florae Angolensis 1, 2 (1951) 242—249, 390—392; HEIMscH & TSCHABOLD, Bot. Gaz. 133 

(1972) 242—253; NARAYANA & Rao, J. Ind. Bot. Soc. 57 (1978) 258—266; OLTMANN, Pollen- 

morphologisch-systematische Untersuchungen innerhalb der Geraniales. Diss. Bot. 11 (1971); 

SAAD, Pollen et Spores 4 (1962) 65—82; TAKHTAJAN, Flowering plants. Origin and dispersal (1969) 

226. 

(607) 
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SUBFAMILY HUGONIOIDEAE 

Trees or lianas, rarely shrubs. Hairs, if present, simple, uniseriate, or multi- 

seriate with multicellular, glandular heads. Stipules lateral, caducous. Leaves 

simple, spirally or distichously arranged, pinnately nerved. Inflorescences an 

axillary or terminal compound panicle, raceme, corymb, or cyme, or an axile 

fascicle, few- to many-flowered, rarely 1-flowered. Flowers actinomorphic, 

pentamerous, bisexual, hypogynous, sometimes heterodistylous. Sepals basally 

shortly connate or free, quincuncially imbricate, subequal or unequal, flabel- 

lately nerved, persistent, often slightly indurated and enlarged in fruit. Petals 

free, rarely basally clasping, shortly or not clawed, contorted, flabellately 

nerved, caducous. Disk absent. Stamens 10, alternately shorter and longer; fila- 

ments basally connate in a tube; anthers dorsoversatile, 2-celled, introrse. 

Extrastaminal nectary glands adnate to staminal tube, up to 5, or absent. Ovary 

superior, 3—5(—8)-celled; styles 3—5(—8), free or basally connate; stigma capi- 

tate. Ovules 2 per cell, axile, collateral, pendulous, epitropous. Fruit a drupe, 

rarely splitting in pyrenes. Seed(s) 1 or 2 per cell, arillode hardly or not devel- 

oped. Endosperm dry or fleshy, copious or scanty. Embryo straight or slightly 

curved. 

Distribution. Pantropical; 5 genera, of which 2 small (Hebepetalum, Roucheria) confined 

to tropical South America, | (Phi/bornea) confined to Malesia, 1 Indo-Malesian (Jndorouchera), 

and | inthe Old World tropics (Hugonia, incl. Durandea), including Madagascar, with some three 

dozen species, eastwards extending as far as the Solomon Islands, Queensland, New Caledonia, 

and Fiji. In Malesia in all 5 spp. 

Ecology. Tropical, everwet rain-forest, mostly in the lowland but locally ascending to 1500 

m on Mt Kinabalu. As to latitude up to c. 20° N and 25° S (Madagascar). 

The South American representatives are trees, the Old World ones predominantly lianas, rarely 

shrubs in New Caledonia. Sometimes the lianoid species may remain shrubs or small trees as long 

as no support is available to climb. As soon as a support is present, the plants climb by means 

of stout, woody, curved climbing hooks (branch metamorphosis), which wind around the support 

and considerably thicken afterwards. 

Vegetative anatomy. The Hugonioideae are leaf anatomically very strictly defined by their 

shared possession of subsidiary cells which are lobed underneath the stomatal guard cells and cris- 

tarque cells (cells with Ca-Oxalate crystals and a unilaterally thickened, sclerified cell wall); para- 

cytic stomata are another constant feature of the group. This very unusual combination of charac- 

ters induced VAN WELZEN & BAAs (1984) to advocate family status for Hugoniaceae, because the 

Linoideae (or Linaceae) lack this combination of characters. Most Hugonioideae have lignified 

guard cell pairs, but Jndorouchera constitutes an exception and can be separated from the other 

two Malesian genera on account of its unlignified cells. 

The wood anatomy of the Malesian Hugonioideae is incompletely known. /ndorouchera has 

been recorded to have exclusively scalariform perforations; in Hugonia they are simple. The fibres 

have distinctly bordered pits like in all members (families or subfamilies) of the Linaceae sensu 

lato. 

References: HEtmscu, Lilloa 8 (1942) 83—198, pl. 1-17; HEmscH & TsCHABOLD, Bot. Gaz. 133 

(1972) 242-253; METCALFE & CHALK, Anatomy of the dicotyledons 1 (1950) 268—279; VAN 

WELZEN & Baas, Blumea 29 (1984) 453—479. — P. Baas. 

Palynology. Pollen grains in Linaceae are suboblate to prolate, and measure from 20 to 90 
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um. The apertural system is mostly tricolpate or tricolporate. In Linum also pantocolpate and 

pantocolporate pollen occur. Anisadenia and Reinwardtia pollen is always pantoporate. Jn- 

dorouchera has inaperturate grains, which, however, actually represent a tritenuate condition. 

In most genera the exine shows differentiation in sexine and nexine. In /ndorouchera the exine 

is a thin, homogeneous sheet, covered by small verrucae. Otherwise, the sexine is granulate or 

baculate. Sometimes the tips of the bacula are fused to form a columellate-tectate sexine. 

The macromorphologically distinct subfamilies Linoideae and Hugonioideae can be separated 

in a pollen morphological way too. Pollen of Linoideae is tricolpate, pantocolpate, or panto- 

porate, and has a more or less granulate sexine, while that of Hugonioideae is tricolporate 

(Hugonia, Philbornea) or inaperturate (Indorouchera), and mostly has a more or less baculate 

or a columellate-tectate sexine (SAAD, 1962). Generally speaking, subfamily Linoideae has more 

primitive pollen characters than subfamily Hugonioideae, although /ndorouchera may yield the 

most primitive pollen type in Linaceae. 

Following SAap (/.c.) the pollen of the Linaceae is primitive within the Geraniales. Relationship 

of the Linaceae with Ixonanthaceae, as well as with Erythroxylaceae and Humiriaceae, is sup- 

ported by pollen morphology (OLTMANN, 1971). However, pollen also indicates the distinctness 

of the Linaceae within this group of families. Pollen of Ctenolophonaceae appeared to be 

dissimilar to that of Linaceae. 

References: OLTMANN, Pollenmorphologisch-systematische Untersuchungen innerhalb der 

Geraniales. Diss. Bot. 11 (1971); SAAb, Pollen et Spores 4 (1962) 65—82. — R.W.J.M. VAN DER 

Ham. 

Phytochemistry. See HEGNAUER, Chemotaxonomie der Pflanzen 4 (1966) 393. 

KEY TO THE GENERA 

1. Indumentum present, at least on the calyx. Styles 5(—6). Ovary 5(—6)-celled, locules all distinct in the fruit. 

Drupeawitie—_4(——>))sdevelopedsseeds: 2... a5 -ccle = see Faker Sinema EL 1. Hugonia 

1. All parts glabrous. Styles 3—4(—5). Ovary 3(—4)-celled, only one, rarely 2 locules distinct in the fruit. Drupe 

usually with one developed seed. 

2. Resin absent. Leaves spirally arranged. Flowers in rather lax racemes or panicles...... 2. Philbornea 

2. Buds and stipules often covered by resin. Leaves distichously arranged. Flowers in axillary fascicles, sub- 

tended iby; oftendensely packed imbricateibracteoles eset eerie = eee 3. Indorouchera 

1. HUGONIA 

LInNE, Gen. Pl. ed. 5.(1754) 305; Sp. P].(4753))'675;-STAPF in-Hook.de. PL 

(1906) t. 2822; Hati.f. Beih. Bot. Centralbl. 39, 2 (1923) 43; HuB. WINKLER in 

E. & P. Nat. Pfl. Fam. ed. 2, 19a (1931) 108; VAN HooREN & NooTesBoom, Blu- 

mea 29 (1984) 553, map. — Durandea PLANCH. in Hook. Lond. J. Bot. 6 (1847) 

594, nom. cons.; HUB.WINKLER In E. & P. Nat. Pfl. Fam. ed. 2, 19a (1931) 108. 

— Hugonia sect. Durandea (PLANCH.) BAILLON. Hist. Pl. 5 (1874) 48. — Fig. 

3: 
Indumentum present at least on calyx. Stipules palmatifid-laciniate, pinnati- 

lobed or simple, entire or dentate. Leaves spirally arranged. Flowers in axillary 

or terminal more or less densely flowered racemes or leafy or leafless panicles, 

or axillary, in few-flowered cymes or solitary, rarely ramiflorous. Bracts and 

bracteoles present or not. Sepals free, unequal, rarely subequal. Petals shortly 

clawed or thickened at base. Nectary glands present or not. Ovary 5(—6)- 
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Fig. 1. Hugonia costata Mia. a. Habit, x 0.5; b. climbing hooks, x 0.5; c. stipules from inside, x 3; d. flower 

bud; e. innermost sepal; /. pistil (in bud), all x 5; g. fruit, x 1.5; A. fruitin CS, x 1.5; 7. seed, x 3; 7. embryo, 

x 3 (a, c—j FoRBEs 2978, b FoRBES 2814). 
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loculed; styles 5(—6). Drupe (pseudo-)indehiscent or splitting into 5 pyrenes; 

endocarp woody, provided with more or less prominent longitudinal ribs, either 

compact and forming one stone with 5(—6) fertile locules alternating with as 

many interlocular sterile cavities or divided into 5 thin, more or less obviously 

ribbed pyrenes which are separated by a fleshy mesocarp. Seeds 1 per locule, 

2—4(—5) developed per fruit, apically attached. Embryo with fleshy endosperm. 

Distr. About 40 spp., in the Old World reaching from Senegal in the west to Fiji in the east and from 

Bombay in India at 20° N as far as Madagascar at c. 25° S; in Malesia 2 spp., one in the west (Sumatra, 

Borneo) and a second one in the east (Moluccas, New Guinea). 

They belong to two allopatric sections: sect. Hugonia possesses some 30 spp. in Africa, Mauritius, and 4 

spp. in SE. Asia (Sri Lanka, Indonesia, Malesia); sect. Durandea (PLANCH.) BAILLON has 4 spp. in E. Malesia, 

Queensland, Solomons, New Caledonia (2 or 3 endemic), and Fiji. 

Ecol. Mixed tropical forests; 0—1500 m (Mt Kinabalu). 

KEY TO THE SECTIONS AND THE SPECIES 

1. Young parts, twigs, stipules, petiole and nerves densely tomentose. Stipules digitately laciniate or pinnati- 

lobed. Sepals S—15 mm long. Petals 12—30 by 4—10 mm. Drupe usually indehiscent, sometimes finally sep- 

TCL USC CLA LUE O OTT Ces sopstrsus te Meee Reece Re oer Rte Sio oko ee 1. H. costata 

1. Young parts, stipules, petiole and nerves glabrous or with some very small scattered hairs. Stipules simple, 

entire or dentate. Sepals up to 3.5(—4) mm long. Petals 2.5—3.5 by 1.5—2.5 mm. Drupe splitting into 5 

OMTEMES. WAG OPINED soo obavoueabuooanabede 

1. Hugonia costata Mia. Illustr. (1871) 67; BorRL. 

Handl. Fl. Ned. Ind. 1 (1890) 139; HALL.f. Beih. Bot. 

Centralbl. 39, 2 (1923) 45; van HooreNn & NOOTE- 

BooM, Blumea 29 (1984) 555. — Fig. 1. 

Liana. Tomentum appressed to patent, hairs up to 

1 mm. Twigs densely tomentose when young, gla- 

brescent. Climbing shoots often patent, some grow- 

ing out to a leafy, sometimes fertile branch; first in- 

ternodium 3—12 cm long; hooks (1—)2, subopposite 

or opposite, apically on the first internodium, 2.5—5 

cm long, later thickening; at apex often with cata- 

phylls. Stipules narrowly ovate to obovate, 5—10 by 

2.5—3.5 mm, digitately laciniate up to 1/3, with 

7—10 lobules. Leaves sparsely to densely tomentose, 

narrowly elliptic to obovate, sometimes asymmetric, 

(4—)6—18 by 2.5—7 cm; base obtuse to acute or cu- 

neate; margin glandular-crenulate to crenate, glands 

caducous, conical; apex acuminate to cuspidate, 

acute to obtuse, acumen up to 1.5 cm; nerves 11—17 

pairs, arching upwards and ending in the dense re- 

ticulation; petiole 3-14 mm, the margin with 1—3 

conical glands on each side. Inflorescence an axillary 

(and terminal?) 3-flowered cyme, 1—1.5 cm, some- 

times reduced to 1 flower, densely tomentose; bracts 

caducous, narrowly ovate to obovate, 10—15 by 

2—3.5 mm, deeply digitately laciniate into 8 lobules. 

Pedicel 2—5 mm, articulate below the calyx. Flowers 

only known in bud. Buds ovoid, c. 8 by 5.5 mm. Sep- 

als leathery, the 3 or 4 outer ones tomentose, boat- 

shaped, ovate, 9-10 by 5—6.5(—8.5) mm; inner ones 

1—2 mm shorter. Petals boat-shaped, broadly ovate, 

re tevariah tise Siivies ey slere one acd See eae PAE 2. H. jenkinsii 

at least 10 by 7 mm. Staminal tube + thickened at 

base, sometimes persistent in fruit; filaments + 

hairy. Ovary 5- (or 6-)loculed, glabrous, cylindric; 

styles 5 (or 6), exceeding the stamens, of different 

length. Drupe broadly obovate to globular, 18—23 by 

20—24 mm; base with vascular openings absorbed in- 

to a navel with slightly prominent margin; mesocarp 

thick-fleshy, hard and strongly irregularly wrinkled 

when dry, adnate to the stone; endocarp woody, very 

hard, with thick radial septa, 5 (or 6) narrowly ellip- 

tic to narrowly ovate (in CS), seminal cavities and as 

many alternating, always empty, cordate, sterile 

cavities, 1.7 mm diam. Seed(s) 1 or 2, exarillate, ven- 

trally attached, flattened obovoid, 11.5 by 4.5 mm, 

c. | mm thick; hilum not obvious; testa thin, 

2-layered. Embryo straight; cotyledons obovate, 7 by 

4 mm; radicle cylindric, 3 by 0.8 mm. Endosperm co- 

pious, slightly granular. 

Distr. Malesia: Sumatra (Palembang, Padang), 

Malay Peninsula (Lobis For. Res.), Borneo (Sabah, 

Kutai, E. Kalimantan). Fig. 2. 

Ecol. Typically matures in late building gaps, 

well drained ridges, and flat upland areas; in Malaya 

on gently undulating ground in lowland forest at 100 

m. Although rarely collected, according to LEIGHTON 

(coll. no. 1010) locally relatively common, 8 mature 

individuals/km?; on Mt Kinabalu at 1500 m. 

2. Hugonia jenkinsii F.v.M. Fragm. 5 (1865) 7; vAN 

Hooren & NooTesoom, Blumea 29 (1984) 555 (with 

complete synonymy). — Durandea pallida K.ScHu. in 
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Fig. 2. Range of Hugonia costata Mia. (stars) and H. jenkinsii F.v.M. (dots). 

K.Sch. & Hollr. Fl. Kaiser Wilhelm Land (1889) 56. 

— Ancistrocladus pentagynus WaRB. Bot. Jahrb. 13 

(1891) 383. — H. pentagyna (WarB.) K.ScH. in 

K.Sch. & Laut. Fl. Deut. Schutzgeb. Stidsee (1900) 

373; Hus. WINKLER in E. & P. Nat. Pfl. Fam. ed. 2, 

19a (1931) 100, f. 48. — Durandea rotundata K.ScH. 

in K.Sch. & Laut. Fl. Deut. Schutzgeb. Stdsee, 

Nachtr. (1905) 278. — Durandea pentagyna (WARB.) 

K.Scu. /.c. — Durandea jenkinsii (F.v.M.) STAPF in 

Hook. Ic. Pl. (1906) t. 2822. — H. robinsonii MERR. 

Philip. J. Sc. 11 (1916) Bot. 277. — Durandea pen- 

tagyna var. rotundata (K.ScH.) Laut. Bot. Jahrb. 52 

(1915) 117. — Durandea robinsontii (MERR.) HALL.f. 

Beih. Bot. Centralbl. 39, 2 (1923) 41. — Fig. 3. 

Liana to 40 m, rarely small tree to 3 m, or climbing 

shrub, up to 10 cm diam. Climbing shoots with first 

internodium (2.5—)6—18 cm, following internodia 

very short with some distichously arranged, reduced, 

linear to orbicular leaves, a few of these shoots with 

a long-peduncled, reduced inflorescence or a climb- 

ing hook, or the climbing shoot above the hooks 

growing out to a leafy and often fertile branch. 

Hooks distichously or subopposite, woody, (3.5—) 

6.5—8.5 cm long, apically often with bract-like or- 

gans, peduncles, cymes, or reduced leaves. Stipules 

entire, obtuse to acute, with or without glandular 

teeth, persistent or sometimes caducous, sometimes 

only present as a glandular tooth, subulate or trian- 

gular, 0.5—0.8 by 0.2—0.8 mm. Leaves glabrous 

(rarely some hairs on midrib), narrowly elliptic to 

obovate, sometimes broadly elliptic or ovate, some- 

times asymmetric, (6—)11—27(—36) by (1.6—)3—9.5 

(—11) cm; base cuneate, seldom rounded; margin 

often wavy, glandular-crenulate to crenate, apex 

acute to acuminate, rarely obtuse, acumen up to 2 

cm; nerves 7—16 pairs, slightly arching upwards and 

almost reaching the margin, meeting in an often 

somewhat obscure intramarginal vein or in the dense 

reticulatfon; petiole 3—20 mm. /nflorescence an axil- 

lary or terminal compound panicle, sometimes a ra- 

ceme; terminal panicles often leafy, cone-shaped to 

obovoid, (4—)12—18(—32) by (2.5—)1.5—14 cm with 

5—25(—30) more or less closely set subinflorescences, 

sometimes up to 5(—8) pseudoterminal panicles to- 

gether; axillary panicles patent, narrowly obovoid to 

broadly ellipsoid, (2—)6—11(—12) by (1—)2—6.5 cm, 

with (4—)10—23 subinflorescences; peduncle up to 

6.5 cm; cymes up to 15, 0—5 times branched; bracts 

persistent, obtuse deltoid, (1.5—)2.5—S by 0.2—1 

mm, with 2—6 glandular teeth. Pedicel articulate and 

often thickened below the flower, 1.5—3 mm. Brac- 

teoles like the bracts but smaller. Flowers heterodis- 

tylous, 7-9 by 5—9 mm. Sepals + orbicular to trans- 

versely broadly elliptic, (1.8—)2—3(—4) by 2—4(—4.5) 

mm, shortly connate to free, appressed but patent in 

fruit, outer 2 smaller and thicker. Pefa/s recurving 

during anthesis, narrowly elliptic to -obovate, 6—9.5 

by 1.5—3(—4) mm; base often indistinctly 0.8 mm 

clawed. Stamens shortly persistent, obdiplostemon- 

ous, in short-styled flowers (4.5—)4.8—6 and 

(5—)5.5—7.5 mm, in long-styled flowers (2.5—) 

3.8—4.5(—4.8) and (3.8—)4.2—5(—5.8) mm; tube 

1—1.5(—2) mm, partly persistent in fruit; base often 

irregularly thickened or marked by darker coloured 



1988] LINACEAE (van Hooren & Nooteboom) 613 

Fig. 3. Hugonia jenkinsii F.v.M. a. Flower, x 4; b. inner sepal, x 5; c. outer sepal, x 5; d. flower, sepals and 

petals removed, x4; e. stamens with glandular thickenings at base of tube, x5; f. fruit, x 1.5; g. pyrene, 

x6; h. seed, x3 (a—h BSIP 10657). 

semi-ellipsoid, sometimes apically notched, staminal 

glands at the base of long or short stamens, these 

later becoming connate with each other; filaments 

triangular at base, apically filiform. Ovary 5-loculed, 

ovoid to broadly ellipsoid, 1-2 by 0.8—1.2 mm; 

styles 5, basally shortly connate and apically (in 

short- and long-styled forms) hooked or sigmoidly 

curved or (in long-styled forms) slightly arching to 

curving downwards, sometimes of different length, 

in short-styled flowers (1—)1.5—2.8 mm, in long- 

styled flowers (3—)3.2—3.5(—5S.2) mm; stigma 

2-lobed. Drupe 15-ribbed, ovoid to subglobose, 

(8—)10—13 by (7—)8—10.5 mm, splitting into 5 

pyrenes; mesocarp fleshy, surrounding the pyrenes, 

between the pyrenes often disappearing thus giving 

rise to a false locule; endocarp bony, thin, 3-ribbed, 

ribs branching, the branches connected by bony sep- 

ta, forming cavities filled with aerenchyma; septa 

and aerenchyma dissolving when ripe. Seed 1 or 0 in 

each pyrene, ventrally-apically attached by a short 

funicle, medially flattened, asymmetrically semi-el- 

lipsoid, c. 8.5 by 3.5 mm; hilum and arillus not ob- 

vious; testa thin, 2-layered. Embryo c. 8 by 3 mm; 

radicle flattened, arched, c. 1.5 by 2.5 mm. Endo- 

sperm fleshy. 

Distr. W. Pacific (Fiji), Melanesia (Solomons, 

New Caledonia), Queensland; in Malesia: New 

Guinea, Moluccas (Ceram, Ambon). Fig. 2. 

Ecol. Primary and secondary forests, often on 

well drained places or along rivers, also along estua- 

ries or mangroves, locally rather scarce to common; 

up to 2000 m. Fi. Jan.—Nov.; fr. Feb.—Nov. 

Field notes. Flowers fragrant to very strong 

sweet-scented with yellowish green to dark green sep- 

als and bright golden yellow to orange petals. Fila- 

ments pale olive yellow to orange with deep purple to 

brown anthers. Styles pale yellow to pale orange with 

green stigma. Fruits golden yellow to light orange be- 

coming pinkish red, red to brown or orange brown. 

Uses. In Queensland the Tully River natives use 

the climbing hooks as fish hooks. 

Vern. New Guinea: agref, Vogelkop, abus, 

Sepik, Waskuk, eamuraka, Sepik, Wagu, quamo, 

Wikahiri. 
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2. PHILBORNEA 

Ha t.f. Arch. Néerl. Sc. Ex. Nat. IIB, 1 (1912) 110; in Fedde, Rep. 13 (1914) 

414; Hup.WINKLER in E. & P. Nat. Pfl. Fam. ed. 2, 19a (1931) 109; van 

HooreEN & NooTesBoom, Blumea 29 (1984) 556. — Fig. 4. 

Lianas with hooks. Indumentum absent. Stipules simple, entire. Leaves 

spirally arranged, rarely some leaves opposite. Inflorescences a rather lax flow- 

ered axillary or terminal raceme, sometimes ramiflorous. Bracts and bracteoles 

present. Sepals basally shortly connate, subequal. Disk absent; nectary glands 

not obviously present. Styles 3. Ovary 3-loculed. Drupe indehiscent, 1-seeded 

with 2 reduced locules. Seed ventrally attached, with arillode. Embryo straight. 

Endosperm scanty, fleshy. 

Distr. Monotypic. Malesia: Sumatra, Borneo, Philippines. 

Ecol. Periodically inundated soil and near rivers in the lowland. 

Fig. 4. Philbornea magnifolia (Starr) Hatt.f. a. Habit, x 0.5; b. bract, bracteoles, and flower bud, x5; c. 

fruit; d. fruit, exocarp removed; e. seed; f. embryo; all x 3 (a after STAPF, b KOSTERMANS 21142, c—f RAHMAT 

sI BOEEA 5362). 
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1. Philbornea magnifolia (StapF) HALL.f. Arch. 

Néerl. Sc. Ex. Nat. IIIB, 1 (1912) 110; in Fedde, Rep. 

13 (1914) 415; vAN HooreEN & Nootesoom, Blumea 

29 (1984) 556. — Durandea magnifolia STAPF in 

Hook. Ic. Pl. (1906) t. 2822; in Fedde, Rep. 5 (1908) 

268. — P. palawanica Hau...f. Arch. Néerl. Sc. Ex. 

Nat. IIIB, 1 (1912) 110; in Fedde, Rep. 13 (1914) 415. 
— Fig. 4. 

Twigs often roughened by many light coloured 

lenticels. Climbing shoots patent, first internode 

6—12 cm, following internodia very short with cadu- 

cous, reduced, broadly elliptic leaves. Hooks 2, 

(sub)opposite, woody, 1.5—5 cm. Stipules appressed 

to patent, triangular, sometimes gland-like, 0.3—0.5 

by 0.2—0.3 mm. Leaves obovate or elliptic, rarely 

ovate, 7—20(—30) by (2—)4—10(—14.5) cm, some- 

times asymmetrical; base gradually decurrent to the 

petiole; margin glandular-crenulate; apex broadly 

acute to obtuse or acutely acuminate, acumen up to 

2.8 cm; nerves 7—14 pairs, slightly arching upwards 

to and along the margin, often meeting in an intra- 

marginal vein; reticulation dense; petiole rather 

stout, often thickened, (3—)6—15(—25) mm. Ra- 

cemes axillary from (often fallen) leaves or scales, or 

terminal, sometimes with some cymes, 7—15(—28)- 

flowered, (2—)3.5—9.5 by (1—)1.5—4 cm. Bracts nar- 

rowly triangular to rhomboid, 0.5—2 by 0.2—0.5 

mm, usually with 2 triangular glandular teeth. Pedi- 

cels articulate in or above the middle, (2—)4—10(—15) 

mm. Bracteoles 2, persistent, very small. Sepals 

basally shortly connate, membranous, + shell- 

shaped, 3—4 mm diam., the inner 3 sometimes la- 

cerate up to 2/3. Petals recurving during anthesis, el- 

liptic to obovate, 7.5—9 by 4—4.5 mm. Stamens ob- 

diplostemonous, the long ones 5.5—6.2 mm and ba- 

sally thickened, the short ones 1—1.5 mm shorter, 

4.5—4.8 mm; staminal tube 0.5—1.5 mm. Filaments 

basally flattened. Ovary elliptic to obovoid- 

pyriform, 1—1.5 by 0.7—1.5 mm; styles free, apically 

sometimes slightly twisted; stigmas knob-shaped, 

2-lobed. Drupe lengthwise wrinkled, often flattened 

at one side, ovoid, 10—12 by (S—)7—10 mm, exocarp 

membranous; mesocarp thin-fleshy, + 0.3 mm 

thick; endocarp leathery in basal and sterile half, 

tougher and with prominent, subreticulate, firm, + 

0.2 mm thick ribs in upper half of fertile part. Seed 

1, smooth, flattened ovoid, 10-11 by 5.5—6 mm, 

ventrally attached by a long raphe, thickened around 

the raphe and along the whole length by an arillode; 

testa 0.2 mm thick; tegmen somewhat thinner. Em- 

bryo straight; cotyledons transversely broadly ovate, 

+ 6 by 6 mm; radicle cylindric, 4.5 mm long. 

Distr. Malesia: Sumatra, Borneo (Sarawak, E. 

Kalimantan), Philippines (Palawan). Fig. 5. 

> 52° Ss 

Ae IO NN AVE Ve 

Fig. 5. Range of Philbornea magnifolia (STAPF) 

HALt.f. 

Ecol. Periodically inundated soil and near rivers, 

up to 270 m. 

Field notes. Petals bright yellow. 

3. INDOROUCHERA 

HALL.f. Beih. Bot. Centralbl. 39, 2 (1923) 50; HuB. WINKLER in E. & P. Nat. Pfl. 

Fam. ed. 2, 19a (1931) 109; Backer & Baku... FI. Java 1 (1963) 241; VAN 

HooreN & Noortesoom, Blumea 29 (1984) 557. — Fig. 6-8. 

Glabrous lianas, with hooks. Buds often covered with resin. Stipules simple, 

entire or dentate, often covered with resin. Leaves distichously arranged. Flow- 

ers in fascicles in the axils of (often fallen) leaves, rarely solitary, heterodis- 

tylous. Bracts absent. Pedicel densely beset with often numerous, + spirally ar- 

ranged, persistent, imbricate bracteoles and often covered with resin. Sepals 

free, unequal. Petals very thin. Nectary glands absent. Ovary 3(—4)-loculed; 
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Fig. 6. Indorouchera contestiana (PIERRE) HALL.f. a. Habit; b. twig with climbing hooks provided with re- 

duced inflorescence at apex; c. climbing hook, thickened after grasping a twig; all x 0.5; d. stipule, x 12; e. 

flower and bracteoles, x 12; f. flower, sepals and petals removed, x 8; g. fruit; #. fruit in CS; /. fruit, exocarp 

removed; j. seed; k. embryo; all x 12. — J. griffithiana (PLANCH.) HALL./. /. Fruit, exocarp removed; m. fruit 

in CS; n. seed; all x 12 (a, d, g—k HAVILAND 2840, b VAN Niet 3607, c A 441 RAHIM, e, f NBFD 2113, 4, m 

DE WILDE & DE WILDE-DuyFiEs 16540, m Meijer 7335). 
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styles 3—4(—5), basally connate to free. Drupe indehiscent, 1- (rarely 2-)seeded 

with 2 (or 1) reduced locule(s). Seed ventrally attached, arillate. Embryo straight 

or slightly curved. Endosperm copious, oily. 

Distr. 2 spp., SE. Asia (India: Nicobars; ?Burma, Thailand, Cambodia, S. Vietnam); in Malesia: 

Sumatra, Malay Peninsula, Borneo, Java. 

Ecol. Rain-forest, also along the seashore, estuaries and on sanddunes, up to 1500 m. 

KEY TO THE SPECIES 

1. Leaves elliptic to obovate; reticulation densely parallel in the whole leaf. Petals (S—)6.4—8.5 by 1.5—3 mm. 

Stigma knob-shaped. Drupe 4.5—6 by 3—4.5 mm 1. I. griffithiana 

1. Leaves often ovate, rarely elliptic; reticulation predominantly in the basal half laxly and (irregularly) 

parallel, in the apical half reticulated. Petals 4—5.5 by 1—1.8 mm. Stigma clavate, recurved. Drupe 4—4.5 

Ege ea oui mie Pes Pee. Aes eon Eh 218 SRE... 

1. Indorouchera griffithiana (PLANCH.) HALL./f. 

Beih. Bot. Centralbl. 39, 2 (1923) 50, incl. var. coria- 

cea HALL.f., /.c. 52; HUB.WINKLER in E. & P. Nat. 

Pfl. Fam. ed. 2, 19a (1931) 109; BACKER & BAKH./. 

Fl. Java 1 (1963) 242; CockBuURN, Tree Fl. Malaya 1 

(1972) 306; Trees of Sabah 1 (1976) 204; VAN HOOREN 

& NooTesoom, Blumea 29 (1984) 557. — Roucheria 

griffithiana PLANCH. Hook. Lond. J. Bot. 6 (1847) 

ee et ela. hae. BIRR PAs 2. I. contestiana 

143; ibid. 7 (1848) 527; Wap. Ann. 1 (1849) 97; 

Hook.f. Fl. Br. India 1 (1874) 414; Boer. Hand. 1 

(1890) 140; Kina, J. As. Soc. Beng. 62, 11 (1893) 190; 

BoERL. Feestbundel (1894) 91, tab.; Ic. Bog. 1 (1897) 

25, t. VII, f. 1-22; Koorp. Nat. Tijd. Ned. Ind. 60 

(1901) 384; BacKER, Schoolfl. Java (1911) 163; 

Koorp. Exk. Fl. Java 2 (1912) 415; Rm ey, Fl. Mal. 

Pen. 1 (1922) 323; Kew Bull. (1926) 60. — Flacourtia 

Fig. 7. Indorouchera griffithiana (PLANCH.) HALL.f. in blossom. Njarumkop (NW. Kalimantan) (Photogr. 

Father A. ELSENER, 9 April 1964). 
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?camptoceras Mia. Fl. Ind. Bat., Suppl. (1861) 288; 

BoERL. Feestbundel (1894) 91; Ic. Bog. 1 (1897) 27; 

Koorp. Exk. Fl. Java 2 (1912) 415; HALL.f. Beih. 

Bot. Centralbl. 39, 2 (1923) 50; SLEUMER, FI. Males. 

I, 5 (1954) 77. — Hugonia sumatrana Mia. Illustr. 

(1871) 68; BoERL. Feestbundel (1894) 91; Ic. Bog. 1 

(1897) 27. — Fig. 61—n, 7, 8. 

Liana, up to 30 m, rarely shrub or treelet, 4 m. 

Stem up to 3 cm diam. Climbing shoots with first in- 

ternodium of 3—10 cm. Hooks 1 or 2 at the end of a 

climbing shoot or several (up to 5) distichously ar- 

ranged in the axils of (often fallen) leaves or inflores- 

cences, 3—5 cm long. Stipules triangular to ovate, 

0.7—0.8 by 1.5—1.8 mm, crenate. Leaves elliptic to 

obovate, rarely ovate, (4—)7.5—11.5(—19) by (1-) 

2.5—4(—6.8) cm; base cuneate; margin glandular to 

crenate; apex obtusely caudate to acuminate, rarely 

rounded; acumen up to 2.5 cm; nerves (5—)7—10 

pairs, + arching upwards and almost reaching the 

margin; primary veins often subperpendicular to 

midrib and many of them + parallel; reticulations 

Fig. 8. Indorouchera griffithiana (PLANCH.) HALL,f. 

Twig with hook and flowers at Njarumkop (NW. Ka- 

limantan) (Photogr. Father A. ELsENER, 9 April 

1964). 

densely parallel and transverse to midrib; petiole nar- 

rowly sulcate above, (0.5—)1—2 cm. Flowers 

(1—)3—7(—10) together, heterodistylous. Pedicels ar- 

ticulate, 1-3 mm; bracteoles membranous, ovate, 

0.2—1(—2) by 0.2—0.9(—2) mm. Sepals elliptic to 

ovate or orbicular, 1.8—2.5 by (1.5—)2—2.8 mm. 

Petals thin, in anthesis straight, elliptic to obovate, 

(S—)6.5—8.5 by 1.S—3 mm; base obtuse to very short- 

ly clawed. Stamens in short-styled flowers 3.5—6 and 

5—8 mn, in long-styled flowers 2.5—3.8 and 3.5—5.5 

mm; staminal tube 0.6—1.3 mm, persistent in fruit. 

Ovary 3(—4)-loculed, rather smooth to 3—4-lobed 

when dry, cylindric, obovoid or _ globular, 

0.8—1(—1.5) by 0.7—1(—1.5) mm; styles 3—4(—5), 

sometimes persistent in fruit, straight to sigmoidly 

curved in the middle, in short-styled flowers 1.2—2 

mm, in long-styled flowers 3.2—5.5 mm; stigma flat- 

tened, knob-shaped, slightly 2-lobed. Drupe + 

lengthwise ribbed when dry, ovoid to ellipsoid, 

4.5—6 by 3—4.5 mm; exocarp membranous, 0.1—0.2 

mm thick; mesocarp + ribbed, fibrous-bony, 0.4—1 

mm thick; endocarp bony, 0.3—0.4 mm thick. 

Seed(s) 1 (or 2), ventrally attached, semi-ovoid, 

3—4.5 by 2.2—2.3 mm; arillus around the 1-2 mm 

long hilum, short, slightly thickened, funicular; testa 

thin. Embryo 3—4.3 by 1—2 mm; cotyledons straight 

or plicate, elliptic to broadly elliptic, 1.8—2.8 by 1—2 

mm; radicle cylindric to flattened, straight to slightly 

curved, 1.1—1.5 by 0.4—0.5 mm. 

Distr. India (Nicobar Is.), Thailand; in Malesia: 

Sumatra, Malay Peninsula, Borneo, Java. Fig. 9. 

Ecol. Rain-forests, common, but rare in Java, 

the Nicobar Is. and Thailand; up to 1500 m. Fi. fr. 

Jan.—Dec. 
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Field notes. Petals white to bright yellow, pale 

orange or reddish brown. Stamens yellow, anthers 

bright yellow, pistil light yellow. Drupe yellow to 

red, 8 mm diameter, with edible pericarp and 

tomato-like flavour. 

Uses. According to Scuouz (in Engler, Syllabus 

2, 1964, 243) the plant contains saponin-like constit- 

uents. They are used in mixtures for arrow poisons. 

See also BuRKILL, Dict. 2 (1935) 1949. In Sarawak 

used for parang handles. 

Vern. Sumatra: andor pijom, Tapanuli, akar 

tandu, takkolan, East Coast, olor nanas, olor sila- 

yur, surango etem, Simalur. Malay Peninsula: akar 

garam garam, a. tenggadin, Selangor. Borneo: wa 

bakar, Iban, akar katjap, Brunei, dingkai, Sabah, 

akar tuai, Kenyah. 

2. Indorouchera contestiana (PIERRE) HALL.f. Beih. 

Bot. Centralbl. 39, 2 (1923) 52; Hus. WINKLER in E. 

& P. Nat. Pfl. Fam. ed. 2, 19a (1931) 110; VAN Hoo- 

REN & NooTeBoom, Blumea 29 (1984) 558. — Rou- 

cheria contestiana PIERRE, Fl. For. Coch. (1893) t. 

281; GUILLAUMIN, FI. Gén. I.-C. 1 (1911) 586, f. 61-5 

& 61-6. — I. rhamnifolia HAuL.f. Beih. Bot. Cen- 

tralbl. 39, 2 (1923) 52; Hus. WINKLER in E. & P. Nat. 

Pfl. Fam. ed. 2, 19a (1931) 110. — Fig. 6a—k. 

Liana, up to 10 m, sometimes a shrub up to 4 m. 

Stem + 1 cm diam. Climbing shoots patent, c. 45°, 

first internodium 3.5—7 cm, hooks 1 or 2 at the end 

of a climbing shoot or up to 3 in the axils of leaves 

or inflorescences, at the apex sometimes with re- 

duced inflorescences, (0.5—)1.5—4.5 cm long. Stip- 

ules liguliform to shallowly triangular, 0.8—1.5 by 

1—1.5 mm, entire to crenate. Leaves elliptic to ovate, 

3—11.5 by 1.5—4.7 cm; base obtuse, rarely cuneate; 

margin glandular-crenulate; apex obtusely acumin- 

ate, rarely obtuse, acumen up to 1.5 cm; nerves (4—) 

5—8 pairs; veins + perpendicular to midrib and 

many parallel; reticulation rather lax, irregularly pa- 

rallel, predominantly in basal half and along midrib, 

densely reticulate in apical part of leaf; petiole 0.5—1 

cm. Flowers in (1—)4—7(—14)-flowered fascicles. 

Pedicel articulate, 0.5—1.5 mm. Bracteoles membra- 

nous, ovate, 0.3—1(—1.5) by 0.3—1(—1.5) mm. 

Sepals elliptic to ovate, 1.7—2.5 by 0.7—1.6 mm. Sta- 

mens 1.8—2.2 and 2.5—3.5 mm; staminal tube 

0.7—0.8 mm high. Ovary 3-loculed, rather smooth, 

cylindric to ovoid, 0.8—1 by 0.6—0.7 mm; styles 

2—3.5 mm; stigma clavate, recurved, slightly 

2-lobed, c. 0.25 mm diam. Drupe ovoid, 4—4.5 by 

2.5—3 mm; exocarp thin-fleshy, c. 0.2 mm thick; 

LINACEAE (van Hooren & Nooteboom) 619 

mesocarp chartaceous, + lengthwise grooved, c. 0.2 

mm thick; endocarp woody, crescent-shaped in CS, 

+ 0.2—0.4 mm thick. Seed(s) 1 (or 2), ventrally at- 

tached, semi-ovoid, 2.5—2.7 by 1.7—1.9 mm, often 

asymmetric; hilum narrowly elliptic, + 1.5 mm long; 

aril indistinct, short, + thickened below the hilum; 

testa thin. Embryo 2.8—3 by 1.3—1.5 mm; cotyle- 

dons straight, broadly elliptic to + orbicular, 

1.5—1.7 by 1.3—1.5 mm; radicle cylindric to slightly 

flattened, 0.8—1 by 0.2—0.3 mm. Endosperm gran- 

ular. 

Distr. S. Vietnam, Cambodia; 

Borneo. Fig. 10. 

in Malesia: 

Fig. 10. Range of Jndorouchera contestiana (PIERRE) 

HALL,f. 

Ecol. Edge of young secondary forest and of 

swampy forest, rare; up to 10 m altitude. Fi. fr. 

April—June. 

Field notes. Petals yellow, fruit red. 

Uses. According to ScHoiz (in Engler, Syllabus 

2, 1964, 243) the plant contains saponin-like constit- 

uents. They are used in mixtures for arrow poisons. 

See also BuRKILL, Dict. (1935) 1949. For details on 

chemical contents see HEGNAUER, Chemotaxonomie 

der Pflanzen 4 (1966) 397. On the label of Cui 2829 

is mentioned: ‘a “‘T’’-point can be made into a pa- 

rang handle. The wood is tough, not excessively 

hard, and will not split easily.’ 

Vern. Borneo: kait kait puteh, Brunei. 
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IXONANTHACEAE (R. Kool, Leiden) 

This small family of 2 or 3 Old World rain-forest genera was already recognized as a separate 

suprageneric taxon by PLANCHON (1847) and PLANCHON & KLoTZzsCH (1856), who relegated it to 

the affinity of Ochnaceae, later correctly referred to Linaceae as a subfamily [xonanthoideae by 

Hus. WINKLER (1931) and finally recognized as a family of its own by ExELL & MENDONCA (1951). 

As to the number of genera contained in the family, there is no unanimity of opinion. FORMAN 

(1965: 523) referred 8 genera to the family, but NooTEBoom (1967) argued that several belong to 

Simaroubaceae. After careful consideration 3 genera are admitted here in /xonanthaceae sensu 

stricto: Cyrillopsis KUHLM. from South America, Ochthocosmus BENTH. (incl. Phyllocosmus 

KLOTZsCH) from tropical America and Africa, and /xonanthes Jack from Indo-Malesia. The 

three genera form a close-knit group. They are all small and the wide distribution in the tropics 

points to a high age of the group. 

We must mention that there is a, doubtful, fourth genus, A//antospermum FORMAN, which the 

author reckons to the /xonanthaceae. It occurs with one species in Borneo and another one in Ma- 

dagascar. NooTEBOOM (1967, 1972) included this genus in Simaroubaceae. The morphology, 

chemotaxonomy, and palynology corroborate this affinity, but the anatomy of wood and leaf 

(VAN WELZEN & Baas, 1984) is just in favour of affinity with Jxonanthaceae. 

We refrain from a long discussion of the merits of HALLIER’s attempt (1923) to have Linaceae 

as a huge complex centre of affinities and confine ourselves to what is usually accepted nowadays 

in recognizing a few families grouped around Linaceae sensu stricto. 

In the treatment of the family Linaceae (page 607, see there) the families Linaceae, Ixonan- 

thaceae, and Ctenolophonaceae are opposed by concise diagnoses. 

Leaf anatomy has clarified many points but a fair number remains unsolved, which should be 

the subject of further multidisciplinary studies (VAN WELZEN & BAAs, /.c.). 

References: EXELL & MENDONCA, Bol. Soc. Brot. ser. 2a, 25 (1951) 105; FoRMAN, Kew Bull. 

19 (1965) 521—526; Hater f. Beih. Bot. Centralbl. 39, 2 (1923) 1-178; NooTrEBoom, Adansonia 

II, 7 (1967) 161—168; Fl. Males. I, 6 (1972) 970, f. 1; PLANCHON in Hook. Lond. J. Bot. 6 (1847) 

588—603; PLANCHON & KLotzscH, Abh. Kon. Ak. Wiss. Berlin 1856, Physik. Abh. (1857) 235; 

VAN WELZEN & BAAas, Blumea 29 (1984) 453—479; Hus. WINKLER in E. & P. Nat. Pfl. Fam. ed. 

2, 19a (1931) 123, f. 55 & 56. — C.G.G.J. VAN STEENIS (1985). 

Vegetative anatomy. The leaves of Jxonanthes have paracytic stomata, a simple vascular 

strand in petiole and midrib with sclerenchyma forming a complete cylinder enclosing paren- 

chymatous ground tissue adaxially, and rhomboidal crystals and druses, as more or less constant 

characters. Variation has been recorded in presence or absence of anticlinal division walls of the 

epidermal cells, mucilage cells and extent of the vascular bundle sheaths of the minor veins. This 

diversity partly coincides with the boundaries between the sections Brewstera and Lxonanthes. 

The wood of /xonanthes is characterized by solitary vessels with simple perforations, fibres with 

numerous distinctly bordered pits, largely apotracheal axial parenchyma bands of 2—5 cells wide, 

and narrow |—3(—4)-seriate, weakly heterogeneous rays. The vessel-ray pits are large and simple. 

The above characters are in fairly good agreement with the treatment of Jxonanthes, together 

with Allantospermum, Cyrillopsis, Ochthocosmus, and Phyllocosmus in one family of the 

Linaceae alliance. Allantospermum would fit here better than in the /rvingiaceae, although its 

wood stands out in the Jxonanthaceae on account of its minute, half-bordered vessel-ray pits. 

References: BuURGEsS, Sabah For. Rec. 6 (1966) 247—248; Descu, Mal. For. Rec. 15 (1957) 

156—157; METCALFE & CHALK, Anatomy of the Dicotyledons 1 (1950) 268—273; METCALFE, 

Lescot & LoBrREAU, Adansonia sér. II, 8 (1968) 337—351; Royo, Adansonia sér. II, 8 (1968) 

73—83; VAN WELZEN & BAAS, Blumea 29 (1984) 453—479. — P. Baas. 

Palynology. Pollen of Ixonanthaceae, which is described by LoBREAU (1969: 526, Cyrillop- 

sis) and OLTMANN (1971), is subprolate to prolate (Cyrillopsis, Ochthospermum) or subspherical 

(/xonanthes), and measures from 27 to 52 um. The apertural system is always tricolporate. The 

colpi are long and the endoapertures have costae on their polar sides. Exine stratification can easi- 

ly be observed. Tectum and nexine are thin, while the infratectal layer consists of long columellae. 

(621) 
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The thickness of this columellate layer clearly exceeds that of tectum and nexine together. Sculp- 

ture is mostly somewhat scabrate. Cyrillopsis has a rugulate or striate exine. Pollen of Ixonanthes 

is characterized by the presence of distinct supratectal spines. Allantospermum, which genus was 

at first included in Ixonanthaceae, has tricolporate pollen with endoapertural costae, long col- 

umellae, and a rugulate to striate sculpture. As for its pollen morphology, the genus A//antosper- 

mum is considered to be related to xonanthaceae by BORTENSCHLAGER C.S. (1966), METCALFE C.S. 

(1968) and OLTMANN (/.c.) and to Simaroubaceae (especially to Irvingia) by MULLER (1972), which 

latter opinion is accepted here. METCALFE c.s. (/.c.) consider pollen of Jxonanthaceae, Allan- 

tospermum, and Irvingiaceae together more similar to Simaroubaceae pollen than to that of 

Linaceae. However, OLTMANN (/.c.) concluded on pollen morphological evidence that [xonan- 

thaceae (Allantospermum excluded) are nearest to Erythroxylaceae and also, but to a lesser ex- 

tent, related to Linaceae. 

References: BORTENSCHLAGER, ERDTMAN & PRAGLOWSKI, Bot. Notis. 119 (1966) 160—168; 

LoBREAU, Pollen et Spores 11 (1969) 499—555; METCALFE, LESCoT & LOBREAU, Adansonia sér. 

II, 8 (1968) 337—351; Mutter, Fl. Males. I, 6 (1972) 972; OLTMANN, Pollenmorphologisch- 

systematische Untersuchungen innerhalb der Geraniales. Diss. Bot. 11 (1971). — R.W.J.M. VAN 

DER HAM. 

1. IXONANTHES 

JACK, Mal. Misc. 2, 7 (1822) 51; ENDL. Gen. Pl. (1840) 1055, ‘Ixionanthes’; 

HALL.f. Beih. Bot. Centralbl. 39, 2 (1923) 6; Hus. WINKLER in E. & P. Nat. Pf. 

Fam. ed. 2, 19a (1931) 124, f. 55, 56A—E; Kooi, Blumea 26 (1980) 195. — Em- 

menanthes Hook.f. & ARN. Bot. Beech. Voy. (1836) 217. — Brewstera M.J. 

ROEMER, Syn. Monogr. | (1846) 141. — Pierotia BLUME, Mus. Bot. Lugd. Bat. 

1 (1850) 179; ibid. 1 (1851) 396. — Discogyne SCHLTR, Bot. Jahrb. 52 (1915) 123. 

— Fig. 1-3. 

Evergreen, buttressed trees or treelets growing monopodially with flushes, 

glabrous. Branches ascending. Bark brownish, finely fissured, rich in tannin; 

younger parts smooth. Stipules caducous, free, scale-like, about obliquely tri- 

angular, entire, acutish, glabrous. Leaves simple, spirally arranged, with slight- 

ly incrassate, entire or glandular-serrate margin, pinnately nerved, mostly 

obovate, tapering towards the base into a short petiole; midrib sulcate above, 

prominent beneath; venation obscure or slightly prominent on both surfaces; 

reticulations fine, irregular. Inflorescences axillary, dichasially corymbose. 

Peduncle smooth, glabrous; primary axes paired or sub-4-whorled, secondary 

axis paired, otherwise as the primary ones but usually much shorter; bracts 

scale-like, triangular, persistent, acutish, entire, smooth; bracteoles absent. 

Flowers bisexual, 5-merous, actinomorphic, perigynous. Young buds sticky. 

Calyx and corolla indurated and persistent in fruit, increasing in size. Sepals 

connate for up to 0.2 of their length, quincuncial, glabrous, fleshy to coriaceous 

in fruit. Petals quincuncial, almost free, glabrous, distinctly veined. Stamens 10 

or (15—)20, in one whorl; filaments inserted outside and against the disk, ir- 

regularly coiled in bud, glabrous, subpersistent; anthers (basi-)dorso-versatile 

with a large peltate connective, introrse with 2 longitudinal slits, finely verru- 
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Fig. 1. View on /xonanthes forest, seen from the resthouse at Malili, Central Celebes (Photogr. J. VAN ZULL 

DE JONG, 1933). 

cose. Disk well-developed, bowl-shaped, with free margin, erect, entire or 

slightly lobed. Ovary superior, 5-celled, glabrous. Ovules 2 per locule, axile, one 

on each margin of the carpel, collateral, pendulous, epitropous. Sty/e 1, ir- 

regularly coiled in bud, either elongating to 25 mm or remaining very short (up 

to 2.5 mm in J. petiolaris), glabrous, subpersistent in fruit; stigma mushroom- 

shaped, margin slightly lobed, fleshy. Capsule septicidal and septifragal, 

5-celled, 5-valvate, without a central column, ovoid-conical or ellipsoid, acute 

or obtuse, glabrous, smooth; valves sometimes ultimately apically bifid, in 

transverse section W-shaped; exocarp sometimes fibrous and subtended by a 

thin membrane (hypoderm) folding along the septs and apparently into the 5 

epicarp clefts; mesocarp dark, spongy; endocarp glossy. Seeds 1 or 2 per cell, 

either with a basal wing or with a suprahilar arillode; testa tenacious, brown; 

endosperm spongy, white, containing oil; embryo straight, + half as long as the 

dorso-ventrally appressed, + asymmetrically elliptic cotyledons. Germination 

epigeal. 

Distr. In continental Southeast Asia and Malesia 3 spp. (absent in Java, the Lesser Sunda Islands, and 

the Moluccas). 

Ecol. Primary forest on various soils below 1000 m. 



624 FLORA MALESIANA [ser. I, vol. 102 

FE. VIISMA’79 

Fig. 2. Ixonanthes icosandra Jack. a. Habit, x 0.5; b. branching of inflorescence, x 3; c. flower bud; d. ditto, 

perianth removed, both x 10; e. fruit, x 3; f. dittoin CS, x 4; g. ovule, with 3-lobed arillode, x 15; h. stipules, 

<2 (KEP FRI 3121). 
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Field notes. According to CORNER (Wayside Trees, 1940) the withering leaves are characteristic ochre- 

brown. 

Uses. Though they may be sizeable trees, the timber is of little value and has no features for special pur- 

poses. 

KEY TO THE SECTIONS AND THE SPECIES 

1. Petiole 2-3 mm. Leaf margins slightly glandular-serrate. Primary branches of the inflorescence 

sub-4-whorled. Stamens (15—)20. Ovules and seeds with a suprahilar arillode, without a basal wing. — 

ISEGIMEDTCWSTCh ie cs 6, os, Cee Pee Te erent sis: 8) ee TEAR RT coe aed RYN POPE Tae Mac oR eee ae 1. I. icosandra 

1. Petioles 10-25 mm. Leaf margins entire, eglandular. Primary branches of the inflorescence paired. 

Stamens 10. Seeds with a basal wing, suprahilar arillode absent. Sect. Ixonanthes. 

2. Inflorescence dense. Flowers at anthesis 1.5—3 by 1—2.5 mm diam. Style 1.5—2.5 mm. Fruit at most 

1.5(—2) cm long. Valves ultimately apically 1—2 mm deep bifid. Seeds 10—13 by 3—4 mm 2. I. petiolaris 

2. Inflorescence lax. Flowers at anthesis 3—5 by 2—7 mm. Style 15—20 mm. Fruit (2—)3—4(—4.5) cm long. 

Walvesmotmbittds Sccdelis—20sby,4—Shm Mae ciety Naki icine eee nee 3. I. reticulata 

1. Section Brewstera 

(M.J.ROEMER) HALL.f. Beih. Bot. Centralbl. 39, 2 (1923) 7. — Brewstera 

M.J.ROEMER, Syn. Monogr. 1 (1846) 141. 

Young inflorescence axes, petioles efc. not glaucous. Lenticels inconspicuous. Petiole pul- 

vinate. Leaf margin slightly glandular-serrate. Peduncle slightly flattened and distally faintly 

grooved with four ridges; primary branches sub-4-whorled around the usually developed terminal 

flower of the peduncle. Disk entire. Stamens (15—)20. Ovules 2 per cell, usually only one fertile. 

Capsule ovoid-conical, acute. Seeds with a suprahilar arillode, without a basal wing; arillode as 

long as the seed, fleshy, cream-coloured. 

1. Ixonanthes icosandra Jack, Mal. Misc. 2, 7 (1822) 

53; Mia. Fl. Ind. Bat. 1, 2 (1859) 494; Illust. (1870) 

68, incl. var. cuneata Miq.; Hook.f. Fl. Br. India 1 

(1874) 416; Kina, J. As. Soc. Beng. 62, ii (1893) 191; 

Hocnure. Pl. Bogor. Exsic. (1912) 40; GuILLAUMIN, 

Fl. Gén. I.-C. 1 (1911) 584; Rrpiey, Fl. Mal. Pen. 1 

(1922) 325, f. 31, incl. var. obovata RIDLEY; HALL.f. 

Beih. Bot. Centralbl. 39, 2 (1923) 7; CoRNER, 

Wayside Trees (1940) 221, f. 60; GumLaumin, FI. 

Gén. I.-C. ed. 2, 2, 1 (1945) 501; MErRrR. J. Arn. Arb. 

33 (1952) 227; CocKBuRN, Tree Fl. Mal. 1 (1972) 307; 

Koo , Blumea 26 (1980) 197, f. 2. — Brewstera cre- 

nata M.J.ROEMER, Syn. Monogr. 1 (1846) 141, nom. 

illeg. — Pierotia lucida BLUME, Mus. Bot. Lugd. Bat. 

1 (1850) 180. — J. lucida BLumgE, ibid. | (1851) 396. 

— I. dodecandra GrirrF. J. As. Soc. Beng. 23 (1854) 

632, t. 1 (‘subdodecandra’). — Macharisia isosandra 

PLANCH. [in Herb. Hook.] ex CHoisy, Mém. Soc. 

Phys. & Hist. Nat. 14 (1855) 168, nom. inval. — I. 

cuneata Mig. Suppl. (1896) 484. — JI. obovata 

Hook.f. Fl. Br. India 1 (1874) 417. — Fig. 2. 

Trees or treelets up to 30 m, bole up to 1.3 m diam. 

Leaf scars + orbicular to triangular. Stipules up to 

0.6 mm long. Leaves oblong to slightly obovate ob- 

long, 6—19 by 3—6.5 cm, pergamentaceous, base tap- 

ering; apex obtuse, often retuse, apiculate; petiole 

2—3 mm, pulvinate. Peduncle 6—14 cm; pedicels 

3—15 mm; bracts up to 5 mm long. Flowers at an- 

thesis 2—3 by 1—2 mm diam. Sepals elliptic, 1—1.5 by 

0.8—1 mm (in fruit enlarging to 1.5—2.5 by 1—1.5 

mm), c. 0.3 mm thick at the base, margin + hyaline, 

subcoriaceous in fruit. Petals orbicular, 2—2.5 by 

2-—2.5 mm (in fruit enlarging to 3—4 by 3—4 mm), 

subcoriaceous in fruit. Filaments ultimately up to 15 

mm long; anthers basi-dorso-versatile. Style up to 10 

mm. Ovary top-shaped, + 5-angular, c. 0.5 by 0.7 

mm. Capsule 15(—20) by S—6 mm. Seeds ellipsoid, 

10 by 2 mm; arillode adaxillary, tripartite. 

Distr. Thailand; in Malesia: Sumatra and Malay 

Peninsula. 

Ecol. Primary and secondary forests on slopes 

and ridges, 0—600(—900) m. 

Field notes. Bole straight, sometimes with 

short stiltroots. Bark smooth or slightly shallowly 

fissured, red, fawn, brown, or grey, soft. Inner bark 

red, purplish red, reddish brown, or brown. Wood 

white, orange, yellow, brown, cream-brown, or 

brownish red, hard. Crown conical, dense. Flowers 

whitish, yellow, green, sticky. Fruits green to dark 

brown, sticky. 
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beluks, Banka, buah tui, pagar anak, sankau merah, 

Malaya, injau belukar, Pahang, jenjulang, men- 

julong, punggong kijang, Kedah. 

Uses. Sometimes used for house-building. 

Vern. Kayu leja-leja, Sum. E. Coast, kassi 

branah, kayu ratuh, pempaaga, Palembang, kayu 

2. Section Ixonanthes 

Emmenanthes Hook.f. & ARN. Bot. Beech. Voy. (1836) 217. — Ixonanthes 

sect. Emmenanthes Hat..f. Beih. Bot. Centralbl. 39, 2 (1923) 8. 

Young inflorescence axes, petioles, efc. glaucous. Lenticels punctiform or slit-like. Petiole flat- 

tened, upper side more or less deeply sulcate, sometimes very narrowly winged. Leaf margin 

slightly incrassate, entire, eglandular. Peduncle angular to flattened, not grooved; primary 

branches of inflorescence paired, terminal flower of the peduncle usually developed. Disk entire 

or sometimes slightly 10-lobed. Stamens 10. Ovules 2 per cell, usually both fertile. Capsule short- 

or long-ellipsoid, obtuse. Seeds with a basal wing, without a suprahilar arillode; wing oblong, 

fairly stiff, concolorous, with a distinct dark-coloured raphe. 

2. Ixonanthes petiolaris BLUME, Mus. Bot. Lugd. 

Bat. 1 (1851) 396; Mia. Fl. Ind. Bat. 1, 2 (1859) 494; 

Illust. (1870) 69; KooL, Blumea 26 (1980) 199, f. 1d, 

3b. — Pierotia reticulata BLUME, Mus. Bot. Lugd. 

Bat. 1 (1850) 180; ibid. 1 (1851) 396, non J. reticulata 

Jack. — J. multiflora StapF ex RIDLEY, Kew Bull. 

(1930) 75. — I. philippinensis ELMER, Leaf]. Philip. 

Bot. 10 (1939) 3758, descr. angl. — Fig. 3. 

Trees or treelets up to 30 m, bole up to 50 cm diam. 

Young bark with punctiform lenticels, older parts 

striped with numerous lanceolate lenticels. Leaf scars 

orbicular with 3—5, sometimes distinct vascular 

scars. Stipules up to 0.5 mm. Leaves elliptic-oblong, 

6—15 by 3—7.5 cm, pergamentaceous to subcoria- 

ceous; base acute; apex slightly obtuse; petiole 1.5—2 

cm. Inflorescences densely flowered. Peduncle 

3.5—7(—9.5) cm; pedicels c. 5 mm; bracts up to 1 

mm. Flowers at anthesis 1.5—3 by 1—2.5 mm. Sepals 

elliptic to orbicular, 1—1.5 by 1—1.5 mm (in fruit en- 

larging to 1.5—2 by 1.5—2 mm), thickened at base, 

laterally with a c. 1.5 mm wide hyaline band; fleshy 

in fruit. Petals orbicular to elliptic, 2—2.5 by 1—1.5 

mm (in fruit enlarging to 2.5—3 by 1.5—2 mm), thick- 

ened at base, margin narrowly hyalinous, charta- 

ceous in fruit. Filaments ultimately up to 15 mm; an- 

thers dorso-versatile. Sty/e up to 2.5 mm. Ovary flat- 

tened globose, c. 1.5 by 0.5 mm. Capsule short- 

ellipsoid, 1.5(—2) by 0.8(—1.2) cm, valves ultimately 

apically 1-2 mm deep bifid; septa after dehiscence 

(long-)persistent, adaxially connate with the adjacent 

ones. Seeds 1—1.3 by 0.3—0.4 cm. 

Distr. Thailand; in Malesia: Sumatra, Malay 

Peninsula, Borneo, Philippines (Luzon, Sulu Is.), 

and Central Celebes. Perhaps also in New Guinea; 

see the note under J/. reticulata. 

Ecol. In primary and secondary forests on gran- 

itic sand and on slopes and ridges, 0—800 m. 

Field notes. Bole deeply fluted, buttresses grad- 

ually merging into the bole. Outer bark smooth, 

green, red, pale brown, yellowish brown, or black, 

flaking in small pieces, minutely ridged. Inner bark 

orange-whitish, yellow, pink, red, or redbrown, 

granular, sticky, soft. Wood white or reddish brown. 

Sapwood white, pinkish white, honey-coloured, 

yellow, or brown, with distinct lamination. Crown 

large, spreading, medium dense. Flowers cream to 

green; calyx green; stamens white. Fruits green to 

brown. 

Vern. Mara jening, meribikang, Sumatra; tinjau 

laut, Sum. W. Coast; kayurdori bunga, Sum. E. 

Coast; gerungang, jurung, Malaya; inyang burong, 

N. Sembilan, Selangor; inggi burong, pinang pinang, 

Borneo. 

3. Ixonanthes reticulata Jack, Mal. Misc. 2, 7 (1822) 

51; Mia. Fl. Ind. Bat. 1, 2 (1859) 494; Illust. (1870) 

69; Hance, J. Bot. 14 (1876) 243; Kina, J. As. Soc. 

Beng. 62, ii (1893) 192; Rrptey, Fl. Mal. Pen. 1 

(1922) 326; HaL.f. Beih. Bot. Centralbl. 39, 2 (1923) 

9; CORNER, Wayside Trees (1940) 222, f. 60; MERR. 

J. Arn. Arb. 33 (1952) 228; BROWNE, For. Trees Sa- 

rawak Brunei (1955) 175; CocKBURN, Tree Fl. Mal. 

1 (1972) 307; Koo, Blumea 26 (1980) 200, f. 3A. — 

Hypericinea macrocarpa WALL. Cat. (1831) 4833, 

nomen. — Gordonia decandra Roxs. Fl. Ind. ed. 

Carey 2 (1832) 573. — Emmenanthus chinensis 

Hook.f. & ARN. Bot. Beech. Voy. (1836) 217. — J. 

chinensis (Hook.f. & ARN.) CHAMP. in R.Br. Proc. 

Linn. Soc. 2 (1850) 100, and many later authors. — 

I. khasiana Hook.f. Fl. Br. India 1 (1874) 416. — /. 

hancei PrERRE in Laness. Pl. Util. Col. Fr. (1886) 

306. — I. cochinchinensis PIERRE, Fl. For. Cochin. 

4 (1893) t. 284A; GuILLAUMIN, FI. Gén. I.-C. 1 (1911) 

584; ed. 2, 1 (1945) 501. — J. grandiflora Hocne. Pl. 
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Fig. 3. 

florescence, x2; b. flower, x6 (SAN 40370). 

Ixonanthes petiolaris BLUME. a. In- 

Bog. Exsicc. (1904) 39; MERR. Enum. Born. (1921) 

313; HEYNE, Nutt. Pl. Ned. Ind. (1927) 854. — Dis- 

cogyne papuana SCHLTR, Bot. Jahrb. 52 (1915) 123. 

— I. longipedunculata MER. Philip. J. Sc. 17 (1921) 

Bot. 264. — I. crassifolia Ha...f. Beih. Bot. Cen- 

tralbl. 39, 2 (1923) 10. — I. beccarii Hat..f. l.c. — 

I. petiolaris (non BLUME) HaALz.f. /.c. 8, pro syn. — 

I. grandifolia RIDLEY, Kew Bull. (1930) 74. — I. pa- 

IXONANTHACEAE (Kool) 627 

puana (SCHLTR) HuB.WINKLER in E. & P. Nat. Pfl. 

Fam. ed. 2, 19a (1931) 126, t. 55, 56 A—E. 

Treelet or tree up to 40 m, bole up to 1 m diam. 

Lenticels slit-like or punctiform. Leaf scars round to 

ovate. Stipules up to 1 mm. Leaves elliptic, elliptic 

oblong, or slightly ovate, entire, 5.5—14 by 3—10 cm, 

pergamentaceous to coriaceous; base acute, apex 

slightly obtuse to emarginate; petiole 1—2.5 cm. Jn- 

florescences lax. Peduncle (3—)5—8(—14) cm; pedi- 

cels c. 5mm, bracts up to 1 mm. Flowers at anthesis 

3—5.5 by 2—7 mm. Sepals elliptic, 4—5 by 3—4 mm 

(in fruit enlarging to c. 8 by 4 mm), within from top 

to bottom with a slightly thickened and paler band, 

fleshy to coriaceous in fruit. Peta/s orbicular to ellip- 

tic, 4—5.5 by 3—4 mm (in fruit enlarging to c. 10 by 

6 mm), within from the base upwards thickened by 

a bundle of nerves, margin broadly hyaline, sub- 

coriaceous in fruit. Filaments ultimately up to 2 cm. 

Style up to 2 cm. Ovary globose, c. 3 by 2 mm. Cap- 

sule long-ellipsoid, (2—)3—4(—4.5) cm long, valves 

not apically bifid; septa after dehiscence (long-)per- 

sistent, connate with the adjacent ones. Seeds 1.8—2 

by 0.4—0.9 cm. 

Distr. From Assam through Indochina to S. 

China (Kwangsi, Kwantung, Yunnan, Kweichow, 

Hainan); throughout Malesia (but not in Java and 

Lesser Sunda Islands, and not yet collected in the 

Moluccas). 

Ecol. Primary (rarely secondary) forests, fre- 

quently on hillsides and ridges, often on sand and 

granite, sandstone and kerangas, in swamp and 

heath forest, largely below 500 m, but occasionally 

found as high as 1000 m. 

Field notes. Bole straight and fluted. But- 

tresses narrow, small. Bark smooth, lengthwise fis- 

sured, scaly or cracked, pink, yellowish, brown, 

fawn, or grey to blackish. Inner bark red, light 

brown, or dark orange brown, granular, soft. Wood 

white, dirty white, or dirty yellowish, hard, heavy. 

Sapwood ochre, with white or yellow lamination, 

medium hard. Flowers white or greenish. Stamens 

yellowish-brown. Ovary brown, style green. 

Vern. Obah, Malaya, jinjagong, sansak china, 

Penang, ingeran or inggi burong, nyiran burong, 

pagar anak, sakit hudang, Selangor, angaran buron, 

Trengganu, djurung, Palembang, sentulu, N. 

Borneo, /angudai, perepat rimba, Sabah, kanju 

junong, Brunei, redin, S. Sarawak, Jura, Celebes, 

keseruok, New Guinea, Tehid lang. 

Note. This species is the only one with certainty 

found in New Guinea. As identification of sterile col- 

lections is not possible, such collections from New 

Guinea are tentatively included in /. reticulata, but 

might belong in part to /. petiolaris. 
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CTENOLOPHONACEAE 

(A.M.N. van Hooren & H.P. Nooteboom, Leiden) 

The systematic place of the tropical lowland rain-forest tree Ctenolophon OLIVER has a chequered 

history. 

Originally it was referred to affinity with Olacaceae (OLIVER, 1873; MASTERS, 1875; ENGLER, 

1889; BAILLON, 1892) or Jcacinaceae (BECCARI, 1877). HALLIER f. (1912, 1918) held another view 

and arranged the genus in the Ce/astrales, deriving this group from Linaceae. HUTCHINSON (1959, 

1973) referred the genus to the Malvales. 

In a meticulous exposé of the anatomy, flower and fruit structure, PlERRE (1893) concluded that 

the affinity of Ctenolophon is with the Linaceae and he was followed by ENGLER (1907), EXELL 

(1927), and Hus. WINKLER (1931). 

At present Ctenolophon is almost unanimously recognized as belonging to the Linaceous af- 

finity, together with xonanthaceae. Within Linaceae HuB. WINKLER (1931) had raised the genus 

to the rank of a monogeneric subfamily. Later ExELL & MENDONGA (1951) recognized it as repre- 

senting a family of its own, a view now almost unanimously accepted, as fully discussed by VAN 

HooREN & NOOTEBOOM (1984). 

In the treatment of the family Linaceae (page 607, see there) the families Linaceae, Ixonan- 

thaceae, and Ctenolophonaceae are opposed by concise diagnoses. 

On account of studies of special features some other affinities have been put forward. HEIMSCH 

(1942) found a remarkable resemblance in xylem structure with Humiriaceae. CRONQUIST (1981) 

referred to Ctenolophon as an aberrant member of Hugoniaceae, a view with which we cannot 

agree. VAN WELZEN & Baas (1984) compared the leaf anatomy of Crenolophon with that of Hu- 

miria and some Malpighiaceae and found that it is very different from both Humiriaceae and 

Malpighiaceae, but also from other Linaceae, and they supported the status of a family of its own, 

adding that close affinities are still unknown. 

References: BAILLON, Hist. Pl. 11 (1892) 445; BEccari, Malesia 1 (1877) 119; CRonautst, Inte- 

grated system efc. (1981) 759; ENGLER, Nat. Pfl. Fam. 3, 1 (1889) 237; ibid., Nachtr. 3 (1907) 204; 

ExeELL, J. Bot. 65 (1927) Suppl. 1: 50; ExELL & MENDONCA, Conspectus flora Angolensis 1, 2 

(1951) 248, 392; HALLER f. Arch. Néerl. III B, 1 (1912) 109; Meded. Rijksherb. 35 (1918) 28; 

Hermscu, Lilloa 8 (1942) 83; vaN HooREN & NooTEBoom, Blumea 29 (1984) 547; HUTCHINSON, 

Fam. FI. Pl. 1 (1959) 265; ed. 3 (1973) 324; Masters, Fl. Br. India 1 (1875) 577; OLtver, Trans. 

Linn. Soc. 28 (1873) 516; Prerre, Fl. For. Coch. (1893) t. 281; VAN WELZEN & Baas, Blumea 29 

(1984) 477; Hus. WINKLER in E. & P. Nat. Pfl. Fam. ed. 2, 19a (1931) 122. 

1. CTENOLOPHON 

OLIVER, Trans. Linn. Soc. 28 (1873) 516; HuB.WINKLER in E. & P. Nat. Pf. 

Fam. ed. 2, 19a (1931) 122; BULLock, Kew Bull. 14 (1960) 41; van HoorEn & 

Nootesoom, Blumea 29 (1984) 547. — Fig. 1, 2. 

Trees. Hairs stellately tufted and simple. Stipules interpetiolar, caducous. 

Leaves entire, opposite, petiolate, simple, pinnately nerved. Jnflorescence an 

axillary or terminal cymoid panicle. Bracts present, bracteoles absent. Flowers 

bisexual, 5-merous, actinomorphic, hypogynous. Sepals basally shortly con- 

nate, quincuncially imbricate, subequal, indurate, swollen and persistent in fruit, 

with stellate hair tufts. Petals free, contorted, caducous, often shortly clawed. 

Disk extrastaminal. Stamens 10, free, inserted halfway the disk, alternately 

longer and shorter, the longer epipetalous and the shorter episepalous; anthers 

dorso-versatile, 2-celled, introrse; connective protruding, acute-triangular. 

Extrastaminal nectary glands absent. Ovary superior, 2-celled; style 1, apically 

(629) 
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forked with 2 capitate stigmas; ovules 2 per cell, axile, collateral, pendent, epi- 

tropous. Fruit a 1-celled capsule, the woody pericarp finally lengthwise splitting 

into 2 valves. Seed 1, persisting after falling of pericarp and pendulous from the 

top of a filiform columella; arilloid papillose, surrounding lower half of the 

seed. Endosperm copious. Embryo straight. 

Distr. Two species, one (C. engleriana MiLpBR.) in West Africa (Angola, Zaire, Nigeria, Gabon) and one 

throughout Malesia (but not in Java and Lesser Sunda Islands and not yet reported from Celebes and Moluc- 

cas, where it is expected to occur). For Malesia see fig. 3. 

Ecol. Mixed lowland rain-forest. 

Vegetative anatomy. Ctenolophon has glabrous leaves, but the young shoots and floral parts have 

tufted, stellate hairs. Stomata are anisocytic to anomocytic. Crystals are mainly solitary and rhomboidal, 

more rarely clusters intergrading with druses. Crystalliferous bundle sheath cells have unilateral sclerified 

thickenings (cristarque cells). The petiole and midrib have a simple collateral vascular strand. 

The wood of Ctenolophon is characterized by solitary vessels with scalariform perforations, fibres with dis- 

tinctly bordered pits, parenchyma which is scanty paratracheal and diffuse-in-aggregates, and heterocellular 

|—3-seriate rays. 

The above attributes are not very helpful in determining the phylogenetic affinity of this monogeneric fami- 

ly Ctenolophonaceae. Its stomatal type removes it from the Linaceae complex, but other leaf anatomical char- 

acters are of common occurrence throughout the dicotyledons, including the Linaceae. The wood anatomy 

of Ctenolophon is very plesiomorphic and cannot therefore be used to support or reject various suggestions 

of natural affinity of the genus, although similarities with Humiriaceae have been pointed out by HEIMScH 

& TSCHABOLD (1972) and METCALFE & CHALK (1950). 

References: HEIMSCH & TSCHABOLD, Bot. Gaz. 133 (1972) 242—253; METCALFE & CHALK, Anatomy of the 

Dicotyledons 1 (1950) 268—273; Saab, Bot. Notis. 115 (1962) 44—57; VAN WELZEN & Baas, Blumea 29 (1984) 

453—479. — P. BAAs. 

Palynology. Pollen of Ctenolophonaceae shows two types: the Ctenolophon englerianus type and the 

C. parvifolius type. Pollen grains of both types measure 31—66 um. The apertural system is zonocolporate 

(‘stephanocolporate’), the number of apertures ranging from 3-8 in the parvifolius type and 5—9 in the engle- 

rianus type. Contrary to the rounded subspherical parvifolius type, the englerianus type shows distinct thick- 

enings on its mesocolpia and polar areas, making this type characteristically angular and barrel-shaped. 

Exine thickness ranges from 3—6 um. Exine stratification is rather obscure in the light microscope and dif- 

ficult to determine, especially in the englerianus type. A thick nexine can mostly be observed. The infratactal 

layer appears labyrinthine, sometimes exhibiting granulate-columellate structures. The tectum is psilate or 

finely perforate in the englerianus type, perforate to foveolate in the parvifolius type (THANIKAIMONI C.S., 

1984). 

SAAD (1962) noted striking resemblance with pollen of some Malpighiaceae, which led him to the conclusion 

that Ctenolophon may be considered as related to Malpighiaceae. Pollen morphological affinity to Linaceae 

and Humiriaceae is regarded as respectively being absent and not close. Here, it is put forward that pollen 

of Ctenolophon is neither close to that of Malpighiaceae, as the bipartite nature of wall stratification in both 

Ctenolophon and some Malpighiaceae noted by SAAD (/.c.) actually represents only superficial similarity. 

Pollen of Ctenolophon cannot be convincingly connected with that of other families, which supports attribu- 

tion of family rank to the taxon. 

Fossils. The distinctness of Ctenolophon pollen is illustrated by its extensive fossil record. Both types can 

be easily recognized (MULLER, 1981; THANIKAIMONI c.S., /.c.). The englerianus type (Ctenolophonidites) oc- 

curred in Africa nearly uninterruptedly from the Upper Cretaceous onwards, and can be linked with the recent 

area of distribution of C. englerianus. The type was also present in South America (Paleocene, Eocene) and 

India (Eocene, Miocene), but disappeared from those areas in the course of the Tertiary. In recent time the 

englerianus type also exists in the Philippines on Samar, in C. parvifolius (THANIKAIMONI C.S., /.c., as C. 

philippinensis, PNH 6385). This Samar material is distinct from that of Africa by having mostly less apertures 

(5 to 7 versus 5 to 9) and by showing a perforate rather than a psilate or finely perforate tectum. Another 

collection from Samar (PNH 6146) shows pollen which seems to be intermediate between PNH 6385 and the 

parvifolius type (original observation). 

The parvifolius type (Retistephanocolpites) was first recorded from the Paleocene of Africa. In India it oc- 

curred in the Paleocene and the Eocene, while it is known from Borneo starting from the Upper Eocene con- 

tinuing up to the present (Mor.LEy, 1977; manuscript comm. MORLEY). 
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The fossil record of both types clearly demonstrates the relic nature of the present area of distribution of 

Ctenolophonaceae. It points to separation of the two types in the Upper Cretaceous in Africa (GERMERAAD 

c.S., 1968: 276). However, the Samar collections may reflect another, much more recent as well as easterly 

contact between both types. Possibly, the Indian englerianus stock did not become extinct in the Miocene be- 

fore branching off into the Malesian area. Probably the Indian parvifolius stock branched off into Malesia 

as early as the Eocene, becoming extinct in India at the Eocene-Oligocene transition. Macromorphological 

difference between recent C. englerianus and C. parvifolius is very small. The occurrence of intermediate 

pollen between the eng/erianus and the parvifolius type is suggestive of introgression between the two species, 

although independent origin of the englerianus type on Samar cannot be excluded. 

References : GERMERAAD, HopPiInc & MULLER, Rev. Palaeobot. Palynol. 6 (1968) 189—348; Mor ey, Proc. 

Indon. Petr. Ass., 6th Ann. Conv. (1977) 255—276; MULLER, Bot. Review 47 (1981) 73—74; Saab, Bot. Notis. 

115 (1962) 49-57; THANIKAIMONI, CARATINI, VENKATACHALA, RAMANUJAM & Kar, Trav. Sect. Sci. et Techn. 

Inst. Fran¢. Pondichéry 19 (1984) 23, 80. — R.W.J.M. VAN DER Ham. 

Notes. 1. The African species C. englerianus Mitpprr. is hardly different from the Malesian species, C. 

parvifolius. The only differences observed are the simple cymose panicle and the stamens being up to 15 mm 

long in C. englerianus, versus the compound cymose panicle and the stamens up to 10 mm in C. parvifolius. 

2. The fruit and seed structure was wrongly described by HUTCHsINSON and by Hus. WINKLER, who said 

that the seed dangles from a long funicle. The so-called funicle, however, is a filiform columella on which 

the seed is attached apically. 

1. Ctenolophon parvifolius OLiver, Trans. Linn. 

Soc. 28 (1873) 516, t. 43, f. 1—7; Mast. Fl. Br. India 

1 (1875) 577; BEcc. Malesia 1 (1877) 120; Kina, J. 

As. Soc. Beng. 62, ii (1895) 106; RrpLey, Fl. Mal. 

Pen. 1 (1922) 423; Burk. Dict. (1935) 695; ed. 2 

(1966) 705; DEscH, Man. Mal. Timbers 2 (1954) 15; 

BuLLock, Kew Bull. 14 (1960) 41; Mever, Bull. 

Herb. For. Dep. Sandakan 10 (1968) 151, fig.; Cock- 

BURN, Gard. Bull. Sing. 24 (1969) 6; Tree Fl. Malaya 

1 (1972) 306; Sabah For. Rec. 10 (1976) 205; ANDER- 

sON, Checklist Trees Sarawak (1983) 239; VAN 

HooreENn & NooTEesBoom, Blumea 29 (1984) 547. — C. 

grandifolius OLIVER, Trans. Linn. Soc. 28 (1873) 

517, t. 43, f. 8—10; Mast. Fl. Br. India 1 (1875) 577; 

BeEcc. Malesia | (1877) 119; Kina, J. As. Soc. Beng. 

62, ii (1895) 106; RrpLey, Fl. Mal. Pen. 1 (1922) 423. 

— C. philippinensis HAu..f. ex SCHNEIDER, Philip. 

Bur. For. Bull. 14 (1916) 127, nomen; MerRR. Enum. 

Philip. 2 (1923) 326. — Fig. 1, 2. 

Tree, 12—40 m, 15—120 cm diam., buttressed. 

Twigs with distinct leaf-scars and thickened at the in- 

sertion of the buds, glabrous. Innovations marginal- 

ly and apically tufted-hairy, hairs to 1 mm long. Stip- 

ules boat-shaped, triangular to ovate, 1.5—2.5(—3) 

by 1—1.5 mm; entire, apex rounded to emarginate. 

Leaves glabrous, narrowly ovate to elliptic, some- 

times obovate, often with + parallel margins, 5—15 

by 2—6 cm; base broadly cuneate, sometimes round- 

ed; margin often + thickened; apex broadly acute to 

obtusely acuminate, sometimes rounded, acumen to 

2.5 cm; nerves (S—)7—10(—12) pairs, slightly curving 

upwards to near the margin, often meeting in | (or 2) 

looped intramarginal veins; reticulation rather lax to 

dense; petiole sulcate above, 4—10(—15) mm. Pan- 

icles rather densely flowered, terminal and up to 7 to- 

gether, or 2—3 in the axil of a leaf near the end of the 

twigs, sometimes ramiflorous, up to 3 times 

branched, broadly ovoid to depressed obovoid, 

3—9(—16) cm long. Axes patently tufted hairy, 

especially above the nodes. Bracts caducous just 

below the articulation, densely or sparsely appressed- 

ly to patently tufted-hairy without, especially on 

margin and midrib, more or less boat-shaped, nar- 

rowly ovate-liguliform to triangular, 1—3.5 by 

0.5—1.7 mm; base with a row of bristles within. Pedi- 

cel articulate, grooved, swollen in fruit, 1—1.5(—2.5) 

mm. Hypanthium thickened. Sepals appressed, 

densely appressedly to patently tufted-hairy to (the 

inner 3 marginally) glabrous, glabrous within but in- 

ner base with a row of up to 0.8 mm long bristles, 

boat-shaped, obovate to depressed ovate, ciliate, 

1—2.5 by 1.5—4.7 mm, the outer two smallest. Petals 

recurved and more or less twisted in anthesis, stout, 

thin-leathery, densely appressedly tufted-hairy with- 

out except the overlapping margin and the base, gla- 

brous within, slightly asymmetric, narrowly elliptic 

to narrowly ovate, 7—12 by 2—2.5 mm; claw absent 

or indistinct, at most 1 by 1 mm; margin sometimes 

with simple hairs towards its base. Disk membranous 

or slightly fleshy, cup-shaped, 1—1.5 mm high; mar- 

gin often more or less dentate to undulate. Stamens 

inserted halfway up to just below the margin of the 

disk, short filaments 3.7—6.5 mm, long filaments 

4.5—7.5 mm. Pistil up to halfway the style covered 

with straight, up to 2 mm long simple hairs; style 

straight, rather stout, slightly flattened, equalling to 

up to 3 mm exceeding the long stamens, sometimes 

as long as the short stamens, S—10 mm long. Ovary 

+ constricted at base, ellipsoid to ovoid, 1.5—3 by 

1—2 mm. Fruit 1-celled, densely appressedly tufted- 

hairy, ellipsoid to obovoid, 13—24 by 6-13 mm, 

sometimes basally curved; pericarp woody, ribbed, 

smooth inside, consisting of 4 layers, 1.5—2 mm 

diam. Seed ellipsoid to obovoid, 12—20 by 5—9 mm, 
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Fig. 1. Ctenolophon parvifolius Ou1veR. a. Habit, x 0.5; b. innovations, with budscales, stipules and plicate 

leaves; c. flower, x 3; d. sepal from inside, x 12; e. flower (sepals and petals removed), 3; f. flower in LS, 

x5; g. fruit, x2; A. seed, x2 (a from OLIVER (1873), b Dumas 1513, c—f SAN 4595, g, h LAMBACH 1251). 
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Fig. 2. Ctenolophon parvifolius O.tvER. A large 

mature tree at Dolok Puhutan Lajan, Tapanuli, E. 

Central Sumatra (Photo G.A.L. DE HAAN, 1939; 

coll. no. 697). 

CTENOLOPHONACEAE (van Hooren & Nooteboom) 633 

dangling from a filiform columella (10—)15—20 mm 

long; hilum apical, slightly protruding from testa, 

obtriangular, 4—7 by 2—2.5 mm; arilloid from slight- 

ly above the base up to around the hilum, oblong tri- 

angular, up to 5 by 5 mm, with hair-like papillae 

which are reddish when dry, surrounded by a gelatin- 

ous transparent layer. Testa 0.1—0.2 mm thick, outer 

layer smooth, crustaceous, dark olive-brown to pur- 

ple black when dry, sometimes fissured, finally cov- 

ered by a thin membrane; second and third layer red- 

brown, free from the outer wall. Endosperm fleshy, 

spongy. Embryo stout; cotyledons elliptic to obo- 

vate, 8—10.5 by 4.7—5 mm; radicle (1—)2—2.5 mm 

long. 

Distr. Malesia: Sumatra, Malay Peninsula, Bor- 

neo, Philippines (Samar, Leyte, Mindanao), and 

New Guinea (incl. Japen I.). Fig. 3. 

Ecol. Mixed primary forest, also in heath and 

swamp forest, indifferent to soils (latosols, humic 

podsols, loam, ultrabasic) and also frequent on sand 

(Banka, Borneo), locally common to sometimes very 

common in lowland and on hills, generally below 850 

m, but in Borneo rarely up to 1650 m. Fi. fr. 

Feb.—Dec. Fig. 2. 

Field notes. Bole up to 35 m; buttresses, if 

present, up to 4m high and wide up to 12.5 cm thick. 

Bark reddish brown to black, often greyish, very var- 

iable in appearance, scaly or cracked, often peeling 

off, hard. Inner bark redbrown to pink, granular or 

fibrous. Exudate colourless to iodine-coloured, 

clear, slowly appearing, thick, or absent. Heartwood 

often reddish or brown, rather hard, heavy, sinks in 

water. Corolla from white to yellow, orange or 
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bright red. Style pinkish. Fruit yellow to pink, later 

brown. Seed brown or glossy black; arilloid white to 

orange or brilliant vermilion. 

Uses. The hard and very durable timber is used 

for house construction and as general purpose timber 

(SCHNEIDER, 1916; RIDLEY, 1922; Descu, 1954; 

BURKILL, 1966). 

Vern. Sumatra: babi kurus, batu, djambu ayer, 

jinkinai, kaju batu, k. bawang, kalek bung cung, 

klawar, medang tembatu, petjah pingan; Malay 

Peninsula: bunga tanjong hutan, kumus beruang, 

mata ulat, membatu hitam, perichat, Malaya; 

ban(g)kal, bankal paya, kas, Mersing; karu karu, 

kelabau, Perak; kelat, k. bukit, pompong paya, 

Pahang, kelat hitam, mertas, Kuala Lumpur, mertas 

kuning, Kuala Trengganu; jambu paya, Johore; Bor- 

neo: belama’a, tamana’a, Sarawak: litoh, Iban; besi, 

obah, Sabah; merandi, W. Kalimantan; jarmgin, 

kayu batu, latak manuk, E. & SE. Kalimantan. New 

Guinea: gun, Iwur 1.; kodawu, kodowu, kotawu, In- 

gembit I.; mamdai, tora, Ormu dial., dnok, nook, 

Tehid I.; samber, sosopi, Japen dial. 



i 

CHR? SOBALAMAC Ee | ' 

ui dehbe jh) € omelr 3 FAT ; . mae, 

rouse OC WIEN on thd un i= j 

| afer gi ut CONICS 
cw » Ti | | 

herd neil ora f 

im ect 

} rT f i 

7 : 

Sort y , 

fecular : = 

HPL TO; 
@idesh; 
Varied, 

ng ci 

amyrua i ive , 

P Wits the: Hoste Hoy (eae 

SAA et) g wy ished: G Tesncna ge 
“P. Wir i cor¢ oat (avteaieny aie 

a reli an ‘ 3 Weibel 3 Tet 7 ¢ har 

Lay, ey piney, pelle Hogs aod Gitiinallig 
pit 1100 ofa i bie ), (israily of t8: _ t ai 

prea, 

i j 7 Pr aie 5 ' qobhutesveray, (iit leet i re - 

4 t wz ' i rw Care very trewied ir) 9 'erre, Tht : TA, ODE 

perro i Ate ¢s wwidrenm ton Saclay Ave, Gao ee 

his ay : ~& 

J] 

‘ ~lghad : Dh es iv At gerne, O24 

1d 38 Si Oth Fe Oo ae 
er) grit + 

a £ a Lar) a oa 

me, fron Ah ‘ 
= - 

-_ ' ci 4 Louk F ee tn Vena 
pay Wee 



NPae aavaMs 



CHRYSOBALANACEAE (G.T. Prance, Kew) ' 

Trees or shrubs (or rarely suffrutices outside Malesia). Leaves simple, alternate, 

often coriaceous, glabrous or with an indumentum on undersurface, margin en- 

tire; petioles often with 2 lateral glands. Stipules 2, minute and caducous to large 

and persistent, usually linear-lanceolate. Jnflorescence racemose, paniculate or 

cymose; flowers bracteate and usually bibracteolate; bracts and bracteoles small 

and caducous or larger and enclosing flower or groups of flowers and persistent. 

Flowers actinomorphic to zygomorphic, hermaphrodite or rarely polygamous, 

markedly perigynous. Receptacle campanulate to cylindrical or rarely flattened 

cupuliforum, often gibbous at base; calyx lobes 5, imbricate, often unequal, 

erect or reflexed. Petals 5 (absent in some Neotropical species), inserted on mar- 

gin of disk, commonly unequal, imbricate, deciduous, rarely clawed. Stamens 

indefinite, 2—60 (to 300 in Neotropics), inserted on margin of the disk, in a com- 

plete circle or unilateral, all fertile or some without anthers and often reduced 

to small tooth-like staminodes; filaments filiform, free or ligulately connate, 

short and included to long and far exserted; anthers small, 2-locular, longitudi- 

nally dehiscent, glabrous or rarely pubescent. Ovary basically of three carpels 

but usually with only one developed, the other two aborted or vestigial, various- 

ly attached to (the base, middle or mouth of) receptacle, usually sessile or with 
short gynophore, pubescent or villous; ovary unilocular with two ovules or bi- 

locular with one ovule in each locule. Ovules erect, with micropyle at base 

(epitropous). Style filiform, basally attached; stigma 3-lobed or truncate. Fruit 

a fleshy or dry drupe of varied size, interior often densely hairy; endocarp much 

varied, thick or thin, fibrous or bony, often with a special mechanism for seed- 

ling escape. Seed erect, exalbuminous, the testa membraneous; cotyledons 

amygdaloid, plano-convex, fleshy, sometimes ruminate. Germination hypogeal 

with the first leaves opposite or alternate or epigeal with opposite first leaves. 

An extensive review of the generic limits of the family has been published: G.T. PRANCE & 

F. WuiteE, The genera of Chrysobalanaceae: a study in practical and theoretical taxonomy and 

its relevance to evolutionary biology, Phil. Trans. Roy. Soc. London 320 (1988) 1—184. This con- 

tains full details of taxonomic history, morphology, anatomy, pollen, ecology and distribution 

of the family. A condensed version of these subjects is given here. Details of the Neotropical 

members of the family are given in: G.T. PRANCE, Chrysobalanaceae, Flora Neotropica 9 (1972) 

1—410. The African members of the family were treated in: F. WHITE, The taxonomy, ecology 

and chorology of African Chrysobalanaceae (excluding Acioa), Bull. Jard. Bot. Nat. Belg. 46 

(1976) 265—350. 

Distribution. Pantropical with 456 species in 17 genera; 365 species in the Neotropics, 57 

in Africa, and 34 in Asia, Malesia and the Pacific. 

Seven genera are native to the Flora Malesiana region and one species of an eighth genus, Chry- 

sobalanus, from Africa and South America, has naturalized in Malesia and Fiji and is therefore 

included in this treatment. All four tribes of Chrysobalanaceae are represented in the region. The 

genera treated here fall into the following tribes of PRANCE & WHITE: 

Tribe Chrysobalaneae: Chrysobalanus, Licania, Parastemon. 

(1) Drawings made by Bobbi Angell, David Woolcott, Kirsten Tind, and Julia Loken; David Johnson 

assisted with the distribution maps. 

(635) 
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Tribe Parinarieae: Hunga, Parinari. 

Tribe Couepieae: Maranthes. 

Tribe Hirtelleae: Atuna, Kostermanthus. 

The genera Atuna, Hunga, Kostermanthus, and Parastemon are confined to the Malesian and 

Pacific region. Licania is predominantly a Neotropical genus (186 species there) with a single 

species in West Africa and three in Malesia. Parinari is a pantropical genus with almost equal rep- 

resentation in all three major regions of the tropics, and Maranthes is predominantly an African 

genus with one abundant and widespread species in Malesia and the Pacific and a single closely 

related species in Central America. 

Morphology. All species of Chrysobalanaceae are woody and most are trees or treelets. All 

are leptocaul. Several, including species of Atuna, Kostermanthus, Licania (Neotropical), Magni- 

stipula (African), Maranthes and Parinari, exceed a height of 30 m and are important constituents 

of the upper forest canopy or are emergents. Six African and Neotropical species belonging to 

Licania, Magnistipula and Parinari are geoxylic suffrutices with massive woody underground 

parts, but rather exiguous aerial shoots which are capable of only limited upward growth and a 

similar form occurs in Parinari nonda in Australia. 

In their architecture and growth-dynamics those Chrysobalanaceae that have been studied ex- 

hibit the model of TROLL. This has been demonstrated only in African and Neotropical species. 

Herbarium specimens of Atuna show a distinct pattern of branching which is difficult to 

describe except in terms of development based on the living plant. 

Buttresses are normally absent but frequently well-developed in some species of Parinari and 

Atuna, for example, P. canarioides, P. costata, P. oblongifolia, A. cordata and A. excelsa, and 

the trunk of some species of Parinari, e.g. P. parva and P. gigantea is often fluted at the base. 

The leaves, which are simple and spirally inserted, are frequently arranged distichously. Most 

species have stiff, coriaceous, evergreen leaves which contain abundant silica inclusions. 

Stipules are nearly always present but are sometimes small and caducous. In some Neotropical 

species of Parinari the stipules reach a length of 7 cm, they are up to 4 cm in Parinari parva. In 

Atuna they are prominently keeled, a unique feature in the family. 

The lamina is entire, in all Malesian species. In nearly all species of Parinari, and a few 

Neotropical species of Licania, the veins on the lower surface are extremely prominent and form 

a dense network occupying more than half of the leaf surface so that the stomata are confined 

to relatively small sunken crypts which are densely filled with short curly hairs. 

Foliar glands occur in most, possibly all, species. They secrete nectar which is eaten by ants, 

and function chiefly on young leaves. On mature leaves of herbarium specimens they are not 

always clearly visible. The structure and distribution on the leaf of the glands varies greatly from 

genus to genus and provides characters of considerable taxonomic importance. Small discoid 

glands occur in various places on the lower surface or margins of the lamina in Parastemon. There 

are larger, sometimes ill-defined, glandular areas towards the base of the lamina in Maranthes. 

In Parinari conspicuous glands occur on the petiole. 

The inflorescence is very variable. In Chrysobalanus the few-flowered inflorescence is a short 

raceme of cymules or is cymose throughout, or is a false raceme or a subsessile fascicle. In 

Parastemon the inflorescence is a simple or branched raceme. Hunga and Malesian species of 

Licania have simple or branched racemes of usually congested cymules. More complex mixed in- 

florescences with cymose ultimate units are found in Kostermanthus and Parinari, and the inflo- 

rescence of Maranthes is corymbose. 

Since the inflorescence is usually cymose, at least in part, a distinction between bract and 

bracteole cannot always be drawn. Bracts and bracteoles are usually small but in nearly all species 

of Parinari they are relatively large and enclose small groups of developing flowers. 

In most species the flowers appear to be bisexual, but future field work may show that this is 

not always so. Parastemon urophyllus is said to be polygamodioecious. 

Floral symmetry varies from almost completely actinomorphic, apart from the lateral style, in 
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Chrysobalanus, Parastemon, and most species of Licania to strongly zygomorphic in Kosterman- 

thus. Actinomorphic flowers are patelliform or shallowly cupuliform, and zygomorphic flowers 

usually have a long receptacle-tube, but in Kostermanthus the strongly zygomorphic flowers have 

a very short receptacle. In the Chrysobalanaceae the receptacle-surface is always lined with nectar- 

secreting tissue, which sometimes, as in Maranthes corymbosa, almost completely fills the tube. 

In most genera the entrance to the receptacle tube is blocked by long straight retrorse hairs, but 

these are lacking in Kostermanthus. In Parastemon the nectariferous lining of the receptacle is 

freely exposed. 

There are always five, completely free, slightly to strongly imbricate sepals which vary from 

subequal in Chrysobalanus to markedly unequal in Kostermanthus. In most genera they are acute 

or subacute but in Kostermanthus and Maranthes they are suborbicular and deeply concave. 

Petals are present in all Malesian species but absent in many Neotropical species of Licania. 

There are always five. They are mostly caducous. In shape they vary from linear-spathulate 

(Chrysobalanus) to orbicular. They are usually subequal, but in Kostermanthus they are very un- 

equal in shape and size and are strongly unguiculate. 

Stamens vary in number from two in Parastemon urophyllus to 40 in Maranthes. In Chrysoba- 

lanus, most species of Licania, Parastemon versteeghii, and Maranthes they form a complete or 

almost complete circle round the entrance to the flower and all or most are fertile. Otherwise the 

fertile stamens are inserted unilaterally opposite the carpel. Staminodes are frequently present op- 

posite the style. In several genera the filaments appear to be united at the base, but it is sometimes 

difficult to decide whether this represents true union or whether the filaments are free but inserted 

on a development of a receptacular rim. In Maranthes the stamens are inserted in two or more 

rows on the outer surface of what appears to be a receptacular annulus. In length the filaments 

vary from much shorter than the calyx, as in Hunga, Parastemon and some species of Licania, 

to very much longer in Maranthes. In Kostermanthus the filaments are united for at least half of 

their length to form a conspicuous ligule. 

The gynoecium fundamentally is composed of three carpels which are free except for the 

gynobasic style. In most species there is only one functional carpel, though one or two small 

rudimentary carpels can sometimes be seen. Due to the development of a false dissepiment the 

ovary is bilocular in Hunga, Parinari, and Atuna. 

The fruit is basically a drupe but there is considerable variation in detail, apparently associated 

with dispersal and germination. In Chrysobalanus, Parastemon and Hunga the endocarp has a 

smooth surface and is sharply differentiated from the mesocarp. In the other genera the differen- 

tiation is less well-defined. In Chrysobalanus and Hunga, seedling escape is effected by means of 

longitudinal lines of weakness. In Parastemon and Maranthes two large lateral plates fall away 

permitting the seedling to emerge. In Parinari there are two small basal ‘plugs’ or obturators. All 

other genera seem to lack specialized means of seedlings escape. 

In Chrysobalanus, Licania, Parastemon, Parinari, and Atuna, germination is cryptocotylar, 

whereas in Maranthes it is phanerocotylar. 

Vegetative Anatomy. — Leaf anatomy. Indumentun,, if present, consisting of long unicel- 

lular hairs. Variously positioned glands (extrafloral nectaries) with slender upright epidermal 

secretory cells commonly present. Wax present as platelets (FEHRENBACH & BARTHLOTT, 1988). 

Stomata mostly paracytic, confined to the lower leaf surface. Upper epidermis often composed 

of tall cells; with mucilaginous inner walls in some species. Hypodermis often present. Mesophyll 

entirely composed of palisade-like cells, more rarely dorsiventral and differentiated into palisade 

and spongy tissue. Asterosclereids occasionally present in mesophyll. Veins mostly with scleren- 

chyma sheaths including sclereids with U-shaped wall thickenings, sometimes vertically transcur- 

rent. Midrib and distal end of petiole with a closed vascular cylinder, with or without additional 

adaxial or medullary collateral bundles. Silica bodies and silicified cell walls common, especially 

in epidermis. 

Young stem. Cork arising superficially. Pericyclic sclerenchyma ring composed of fibres and 
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sclereids with U-shaped wall thickenings. Secondary phloem occasionally with secretory (tannin?) 

cells. Sieve tube plastids of the S-type (BEHNKE, 1984). Silica bodies often present in pericycle, 

phloem and xylem rays, and in pith. 

Wood anatomy. Growth rings absent or, if present, defined by differences in the spacing of 

tangential parenchyma bands. Vessels diffuse, often in a weakly oblique pattern, (almost) exclu- 

sively solitary, tending to be of two distinct sizes, the larger ones very wide (200—300 um). Vessel 

perforations simple. Tyloses often present in heartwood, sclerotic in some species. Vessel—ray pit- 

ting including elongate horizontal or oblique to almost vertical pits with strongly reduced borders, 

often unilaterally compound. Fibres often thick-walled, with distinctly bordered pits throughout 

the tangential walls, and in the radial walls often confined to fibre—ray contacts (fibre-tracheids); 

in contact with vessels often less thick-walled and with biseriate bordered pits (=vasicentric 

tracheids). Parenchyma in fine uniseriate or locally bi(—tri)-seriate, regular or irregular wavy tan- 

gential bands. Parenchyma strands typically long, of up to 16 cells. Some axial parenchyma cells 

with spiral thickenings in Atuna p.p., Licania, Maranthes p.p., and Kostermanthus (TER WELLE, 

1975). Rays predominantly uniseriate, but in some taxa also biseriate, typically weakly heteroge- 

neous with (often weakly) procumbent central cells and one row of square to upright marginal 

cells (Kribs type III), sometimes homogeneous and composed of procumbent cells only. Silica 

bodies universally present in ray cells, more rarely in axial parenchyma cells. Rhomboidal crystals 

in chambered axial parenchyma cells noted in Parastemon. 

Taxonomic notes based on vegetative anatomy. The above general anatomical description is 

based on the literature (for leaf and young stem anatomy mainly KUsTER, 1897, as abstracted by 

SOLEREDER, 1899; and PRANCE, 1972, and PRANCE & WHITE, 1988, for wood anatomy from many 

sources), amplified with original observations on slides present in the Rijksherbarium at Leiden. 

A number of anatomical characters may prove to be of considerable taxonomic significance at 

the genus or species level (mucilaginous leaf epidermis, distribution of silica grains in leaves, 

young stem, and wood, vascular pattern and sclerenchyma support of leaf veins and petiole, fibre 

and sclereid distribution pattern of the mature bark (ROTH, 1981), spiral thickenings in axial 

parenchyma cells of the wood, ray width and histology, efc.). However, for the Malesian Chryso- 

balanaceae their diagnostic value remains largely untested. On the whole the Chrysobalanaceae 

are anatomically rather homogeneous, and as repeatedly emphasized, quite distinct from the 

Rosaceae. Anatomically Chrysobalanaceae are also distinct from the numerous families to which 

they have been compared in the search for closest relatives. 

References: BEHNKE, Ann. Missouri Bot. Gard. 71 (1984) 824—831; DescH, Manual of 

Malayan Timbers 2 (1954) 474—485; BurGess, Timbers of Sabah (1966) 434—436; FEHRENBACH 

& BARTHLOTT, Bot. Jahrb. 109 (1988) 407—428; Furuno, Anatomy of Papua New Guinea Wood 

(Continued), Res. Report of Foreign Wood 8, Shimane Univ. (1979); HAYASHI c.s., Micrographic 

Atlas of Southeast Asian Timber, Kyoto Univ. (1973); LEcomTE, Les bois de |’ Indochine (1926) 

59-61; METCALFE & CHALK, Anatomy of the Dicotyledons 1 (1950) 550—553; Moir & 

JANSSONIUS, Mikrographie des Holzes der auf Java vorkommenden Baumarten 3 (1914) 222—230; 

PRANCE, Flora Neotropica 9 (1972) 1-19; PRANCE & WHITE, Phil. Trans. Roy. Soc. Lond. B 320 

(1988) 1—184; Rotu, Encycl. Plant Anatomy 9, 3 (1981) 286—295, 402—403; SOLEREDER, 

Systematische Anatomie der Dicotyledonen (1899) 341—351; TER WELLE, Acta Bot. Neerl. 24 

(1975) 397-405; IAWA Bulletin 1976/2 (1976) 19—29; TER WELLE & DETIENNE, Flora of the 

Guianas A 85 (1986) 109—126. — P. Baas. 

Palynology. The pollen of Chrysobalanaceae is very uniform, but is different from that of 

Rosaceae. It is of little value for distinguishing between the genera of Chrysobalanaceae or for 

arranging them in groups. 

Most species have grains with three furrows, but some species have three or four; there are no 

special features except occasional equatorial constrictions. With light microscopy the pores are 

indistinct, and in some species are difficult to observe. The grains are usually distinctly triangular 

in shape in polar view, except when four-furrowed; they are elliptical to circular in equatorial view 
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and are oblate-spheroidal, prolate-spheroidal or subprolate in shape as indicated by the ratio: 

polar length x 100, divided by the equatorial length = 85—150. The size is very variable from one 

genus to another; the polar area is usually small, sometimes medium, but never large. The exine 

is medium to rather thick with very little patterning; it is usually scabrous to verrucose, but never 

striate. 

The pollen of Chrysobalanaceae and Rosaceae is similar but readily distinguishable. The 

former is markedly triangular in polar view in the expanded grain, whereas in Rosaceae it is never 

more than weakly triangular. Most Rosaceae have more distinctive pores, and many have more 

patterning on the wall. A feature that occurs frequently in the Rosaceae is a distinct wedge-shaped 

protrusion from the middle of the furrow, obvious in polar view, which does not occur in Chryso- 

balanaceae. 

ERDTMAN (1952) states ‘pollen morphological objections cannot be raised against regarding the 

Chrysobalanaceae as a separate family.’ Our own study of Rosaceae pollen (sensu lato) confirmed 

that three main types of pollen occur: the Rosaceae sensu stricto, the Chrysobalanaceae, and the 

Neuradoideae types (PRANCE, 1963). The differences between pollen of Chrysobalanaceae and 

Rosaceae are, however, comparatively small. By contrast, the pollen of the Tropaeolaceae, 

Geraniaceae, Limnanthaceae, Linaceae, Polygalaceae, and Sapindaceae, families which various 

phylogenists (HALLIER, 1923; BONNE, 1926; HAUMAN, 1951; GUTZWILLER, 1961) have suggested 

are closely related to Chrysobalanaceae, is very different. Pollen morphology thus provides 

reasons for keeping the Chrysobalanaceae near to the Rosaceae in the Rosales, and not for remov- 

ing it to the Geraniales or Sapindales. 

The pollen of Chrysobalanaceae is so uniform that it does not provide good generic characters. 

Kostermanthus heteropetala is distinct from all other Chrysobalanaceae examined, including 

Dactyladenia (Africa) and Acioa (America) with which it shares a staminal ligule, in having three 

swellings on each of the triangular sides of the grain in polar view. Apart from Kostermanthus 

no other genus is clearly definable on pollen characters. 

References: BONNE, C. R. Hebd. Séanc. Acad. Sci. Paris 182 (1926) 1404—1406; ERDTMAN, 

Pollen morphology and plant taxonomy, Angiosperms (1952) 380—383; GUTZWILLER, Bot. Jahrb. 

81 (1961) 1—49; Hater, Beih. Bot. Centralbl. 39 (1923) 1-178; HAuMAN, Bull. Jard. Bot. Etat 

Brux. 21 (1951) 167—198; PRANCE, A taxonomic study of the Chrysobalanaceae. Thesis, Oxford 

(1963). 

Phytochemistry. Chemical knowledge about the family Chrysobalanaceae is still scanty. 

HEGNAUER (1973) treated it as Chrysobalanoideae sub Rosaceae. Chrysobalanaceae are note- 

worthy for their tendency to accumulate silica (SiO2) in leaves and in the wood where usually every 

ray cell contains one globular silica inclusion. Leaf flavonoid patterns are dominated by the 

flavonols quercetin and kaempferol; some taxa also have myricetin. Proanthocyanidins (formerly 

called leucoanthocyanidins), j.e. condensed tannins, were demonstrated to be present in leaves of 

few species of Chrysobalanus, Licania, and Parinari, but galli- and ellagitannins have not yet been 

traced in the family. The recent flavonoid investigation of 21 species of Parinari (CORADIN, GIAN- 

NASI & PRANCE, 1985) resulted in the identification of a number of 3-glycosides of kaempferol, 

quercetin and myricetin, and showed restriction of myricetin glycosides to four African species; 

dihydroquercetin(‘taxifolin’)-3-glycosides were noticeable only in Asian Parinari insularum from 

the Pacific islands and vicenin-like C-glycoflavones only in a few African populations of P. ex- 

celsa. Myricetin was also observed in leaves of Licania macrophylla which besides has much con- 

densed tannins in all parts, saponins in leaf, pericarp, seed, and stem and root bark; alkaloids 

in stem and root bark (GRENAND, MoretTTI & JACQUEMIN, 1987). Cyanogenic glycosides which 

are characteristic of a number of Rosaceous taxa have not been traced in Chrysobalanaceae 

hitherto. The most noteworthy chemical character known from the family at present is the fatty 

acid pattern of their seed triglycerides; conjugated trienoic and tetraenoic C;s-acids such as alpha- 

elaeostearic and parinaric acids are present as major fatty acids in seed oils of species of Chrysoba- 

lanus, Licania, and Parinari s.l. (i.e. including Atuna, Maranthes and the African Neocarya). 
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This character, however, which links Chrysobalanaceae biochemically with Prunoideae (same 

type of seed oils in some Prunus s./. species) seems not to be universal in the family. According 

to Jones & EARLE (1966) seed kernels of a species of Couepia (Central & South America) con- 

tained an oil without conjugated unsaturation. Still too little is known from the chemistry of this 

taxon to allow a sound chemotaxonomic discussion. 

References: CORADIN, GIANNASI & PRANCE, Brittonia 37 (1985) 169—178; GRENAND, MorETTI 

& JACQUEMIN, Pharmacopées traditionelles en Guyane, ed. OrsTom, Paris (1987); HEGNAUER, 

Chemotaxonomie der Pflanzen 6 (1973) 84—130; JonEs & EARLE, Econ. Bot. 20 (1966) 137; 

PRANCE & WuiteE, Phil. Trans. Roy. Soc. London B 320 (1988) 28—29. — R. HEGNAUER. 

Dispersal. The fruits of Chrysobalanaceae are very uniform in basic structure but remark- 

ably diverse in functional detail. Despite their uniformity they have become adapted to a wide 

range of dispersal agents, sometimes within a single genus or species; however, few species have 

been studied in the field. 

Chrysobalanus icaco ssp. icaco is dispersed by ocean currents, and also by bats, rodents and 

monkeys, and possibly by birds; C. cuspidatus is said to be dispersed by birds. 

Some Neotropical species of Licania are bat-dispersed, whereas the fruits of several South 

American riverine species float and are also eaten by fish; those of the African species L. elaeo- 

sperma are also transported by water. The Malesian species L. splendens is dispersed by the fruit 

pigeon Ducula aenea. 

Various species of Parinari are known to be dispersed by bats, elephants, baboons and other 

primates, a scatter-hoarding squirrel, fruit pigeons, rheas, emus, agoutis and fish. Species of 

Couepia, Licania and Parinari are frequently eaten by bats in the Neotropics. 

Maranthes corymbosa is dispersed by birds, most notable hornbills and fruit pigeons, and, at 

least for short distances, by a scatter-hoarding squirrel. The fruits of some African species are 

eaten by monkeys which are possibly mainly destructive. 

Atuna is dispersed by ocean currents and a scatter-hoarding squirrel and possibly by wild pigs. 

Uses. Members of the Chrysobalanaceae are used by the local people everywhere, for 

building, fuel, charcoal and in folk medicine. The fruits and seeds of some species are highly 

esteemed, and others are eaten in times of scarcity; some are used in the preparation of alcoholic 

beverages. At present, Chrysobalanaceae are only of local importance commercially, but, with 

improved communications and technology, their potential as a source of construction timber, 

fruits, and edible and industrial oils appears to be promising. 

The Malesian standard timber name for various genera of Chrysobalanaceae is merbatu. 

Edible fruits and seeds. Chrysobalanus icaco is tinned and bottled in syrup and sold in Colom- 

bia and Venezuela under the name /cacos. The fruit of several Neotropical species of Couepia and 

Parinari are eaten. In Amboina a dish called Koku koku is prepared from the mashed seeds of 

Atuna excelsa mixed with raw or fried small fish, ginger, onions, chillies and lime juice. 

Wood. Despite the large supplies of Chrysobalanaceae wood potentially available, commercial 

sawn timber is produced only in relatively small amounts. This is because its high silica content 

blunts even tungsten-tipped saws. Because the wood of many species is resistant to marine borers, 

it is used throughout the tropics for piers and other marine constructions. 

Caulking and waterproofing agent. In the Solomon Islands the principal use of Atuna excelsa 

sensu lato is for caulking the seams of plank-built canoes. The seeds, which are known as ‘putty 

nut’ are pounded to a putty-like consistency. After application the putty hardens and darkens, 

but if exposed too long to the sun it cracks, so canoes drawn up on the beach are often kept in 

the shade of sheds. In the central and south-eastern Solomons it is used for setting shell inlay in 

wood bowls, figures and other articles. The north-western Solomon Islanders also use it for water- 

proofing bottles made from gourds. In the Admiralty Islands (Manus) coiled baskets are coated 

with it to make them waterproof (B.A.L. CRANSTONE, in litt., 14 June 1983). 

History of Parinari. The taxonomic history of Parinari is complex. At least some species 

of all Malesian genera except Chrysobalanus, and Parastemon have at one time or another been 

placed in Parinari. 
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All species of Atuna and Maranthes have been included in Parinari. Despite their considerable 

differences from Parinari sensu Stricto in virtually all other respects, these genera have one feature 

in common — a bilocular ovary. It was the adoption of this character as a generic criterion, 

especially by BENTHAM (1849), that led to the increasingly artificial nature of Parinari. As Parinari 

became more and more heterogeneous even some species with unilocular ovaries were included, 

for example, the species now placed in Kostermanthus. 

In the original description of Parinari, which was based on P. campestris and P. montana from 

French Guiana, AuBLET (1775) mentioned the bilocular ovary, but he does not appear to have at- 

tached much importance to it. 

De Jussieu (1789), who brought all previously described genera of Chrysobalanaceae together 

for the first time, knew some of them only from the original descriptions and illustrations. His 

implication that Parinari differs from the other genera principally in its bilocular ovary seems to 

have laid the foundations for the subsequent confused history of the group. 

De Jussieu was the first to extend the concept of Parinari to another continent by citing in 

synonymy two manuscript names of ADANSON from Senegal, Mampata and Neou. The former 

was subsequently described as P. excel/sa and the latter as P. macrophylla by SABINE. 

The following year, in his Prodromus, DE CANDOLLE (1825), who only knew the four species 

mentioned above, divided Parinari into two sections. Section Petrocarya (correctly section 

Parinari) was based on a superfluous generic name which SCHREBER (1789) substituted for the 

earlier Parinari. It included AUBLET’s original species. Section Neocarya was based on P. 

senegalensis DC. [now Neocarya macrophylla (SABINE) PRANCE], but P. excelsa was associated 

with it, probably because its type-description is inadequate to characterize it properly. Parinari 

macrophylla is not mentioned by DE CANDOLLE. He was also apparently unaware of the first true 

Parinari to be described from Asia, P. sumatrana BENTH., which had been described by JACK in 

the illegitimate genus Petrocarya in 1822. DE CANDOLLE indirectly emphasized the importance of 

the bilocular ovary of Parinari by describing the ovary of all other genera as unilocular. 

During the first half of the nineteenth century, in addition to Neocarya macrophylla, a few 

other species, which belong to other genera, were described in Parinari or its illegitimate synonym 

Petrocarya, because of their bilocular ovary. Thus JAcK (1822) described Petrocarya excelsa (now 

Atuna excelsa), and BENTHAM (1840) published Parinari coriacea (now Exellodendron coriacea), 

but it was BENTHAM’s treatment of Parinari in HOOKER’s Niger Flora (1849) that firmly establish- 

ed Parinari as an artificial genus. 

Whereas earlier workers had implied that the bilocular ovary is a diagnostic character of 

Parinari, BENTHAM referred to the spurious dissepiment which separates the ovules as ‘the essen- 

tial character.” BENTHAM divided Parinari into three sections as follows: 

Section 1: Petrocarya (correctly Parinari) included the African species P. excelsa and P. 

curatellifolia, all the known American species including P. coriacea (now Exellodendron cor- 

iaceum), and, with some doubt, three species BENTHAM had not seen himself, namely P. 

sumatrana BENTH. (a true Parinari), P. glaberrima Hassk. (now Atuna excelsa) and P. scabra 

Hassk. (now Atuna scabra). 

Section 2: Sarcostegia BENTH. included two new species, P. polyandra (now Maranthes polyan- 

dra) and P. griffithiana (now Maranthes corymbosa), and, with some doubt, also P. jackiana 

BENTH. (based on Petrocarya excelsa, now Atuna excelsa) which BENTHAM had not examined. 

Section 3: Neocarya DC. contained P. macrophylla (now Neocarya macrophylla) and its 

synonym P. senegalensis. 

BENTHAM’S circumscription of Parinari was probably much wider than he imagined, largely 

because of the inclusion of the Asian species he only knew from the literature. He appears to have 

adopted it with some reservation. Parinari polyandra has c. 40 fertile stamens and BENTHAM men- 

tions that this, in conjunction with the glandular leaves and fleshy ‘calyx’, might ‘suggest the es- 

tablishment of a distinct genus.’ He clearly believed that the stamen number of Parinari varies 

more or less continuously, but the evidence he cites is partly on the species he had not studied. 
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BENTHAM’s circumscription of Parinari included five genera which are now regarded as distinct, 

namely, in additon to Parinari itself, Atuna RAFIN., Exellodendron PRANCE, Maranthes BLUME 

and Neocarya PRANCE. Two of these from Malesia had enjoyed a brief period of generic recogni- 

tion. Thus, Maranthes was described by BLuME in 1825, but three years later he transferred the 

type species to his illegitimate Exitelea. Atuna was described by RAFINESQUE in 1838, but remained 

disregarded for more than 100 years, though one of its species was independently described by 

HASSKARL in 1842 as the type of his new genus Cyclandrophora. It appears that HasskarL had 

little faith in his new genus for he united it with Parinari within a year of its publication, although 

it has little in common with the latter, other than the bilocular ovary. 

Since BENTHAM (1849) nearly all species of Chrysobalanaceae with false dissepiment (and even 

some without) were automatically placed in Parinari regardless of any other consideration. 

As new species now placed in Exellodendron, Maranthes and Atuna were described they were 

all placed in Parinari. Likewise, equally disparate elements which are now placed in Bafodeya 

PRANCE, Hunga PANCHER ex PRANCE and Kostermanthus PRANCE joined the assemblage. 

KEY TO THE GENERA 

based on flowering material 

1. Stamens free, not united into a ligule; petals not clawed, ovary uni- or bilocular. 

2. Ovary unilocular, inserted at or near base of receptacle. 

3. Inflorescence a panicle of cymules; fertile stamens 7—26. 

4-4uStamensel5—2o-thestilamentsahalty,neCXSCMtede ers cc eicpspc cus veuate eke polle egestas ceekete 1. Chrysobalanus 

4s Stamens 7—10. the tilaments elabrous, Imcluded) soc... are en cues vere cye oleic «elec he 2. Licania 

Be ilnftlonescence racemose: tentile*stamens 2 OLS: accses ce esc <leiscs sso sieus erareteiernensye 3. Parastemon 

2. Ovary bilocular, inserted at mouth or midway up receptacle. 

5. Fertile stamens 6—8(—9), markedly unilateral, the filaments equal or not exceeding the calyx lobes. 

6. Lower leaf surface glabrous or lanate, with stomatal cavities; bracteoles not enclosing small groups of 

flowers; inflorescence a panicle of cymules; ovary inserted midway up receptacle ........ 4. Hunga 

6. Lower leaf surface usually areolate with stomatal cavities; bracteoles enclosing small groups of flowers; 

inflorescence a much-branched panicle; ovary inserted at mouth of receptacle.......... 5. Parinari 

5. Fertile stamens 10—50, usually inserted around complete circle; the filaments far exserted beyond calyx 

lobes. 

7. Stamens 10—25; inflorescence little branched panicles, or racemes............-.----0-0+ 6. Atuna 

7. Stamens c. 45; inflorescence much-branched corymbose panicles ................--- 7. Maranthes 

1. Stamens united into a strap-shaped ligule; the 2 anterior petals unguiculate and enveloping the ligule in 

USS OETA IU OE EN? o.5 Siooloms ccimorua cabo dgicio.cie ppinIDiIc-D idiots pom co. ciucioioldmanoront 8. Kostermanthus 

KEY TO THE GENERA 

based on fruiting material 

1. Epicarp crustaceous-verrucose; mesocarp thick, hard, fibrous; endocarp breaking up irregularly on germi- 

nation; cotyledons at least slightly ruminate. 

2. Stamens free to base (can often be seen persistent around base of young fruit). Cotyledons ruminate 

6. Atuna 

2. Stamens united into a unilateral ligule. Cotyledons only slightly ruminate ......... 8. Kostermanthus 

1. Epicarp smooth and glabrous or distinctly lenticellate but not crustaceous; if lenticellate then endocarp 

opening by a pair of basal stoppers to allow seedling escape. Cotyledons not ruminate. 

3. Epicarp lenticellate; opening by a pair of basal stoppers to allow seedling escape, always thick and woody; 

fruit bilocular, but often only one loculus developing seed.................00--eeee eee 5. Parinari 

3. Epicarp glabrous and smooth without lenticels; opening by lateral plates, longitudinal lines or no special 

mechanism of seedling escape; fruit uni- or bilocular. 
4. Endocarp opening by a pair of lateral plates to allow seedling to escape; endocarp thick and woody or 

thin and bony. 

Ss eruituniocular; endocarp) very thims, DOMY) ooo. ico) pens coe oe ol obo ole lol9 ole ole oe cin 3. Parastemon 

SERRE DUOCUIaR eEnGOCANP UNiGKs WOO) secre cre ete yee re els ole er oli lel ore ellevol eee elelsVa etter 7. Maranthes 
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4. Endocarp not opening by lateral plates, usually opening longitudinally; endocarp thin and bony. 

6. Fruit usually bilocular, 1.5—5 cm long, sometimes sagittate with a distinct stipe, not ridged 

4. Hunga 

6. Fruit unilocular, either 1—1.3 cm long, ellipsoid or 2—5 cm long and ridged. 

feebnuitndged.: Leaves: orbictilaty ce. ack none oc en «36 7 ne ne oon. bee 1. Chrysobalanus 

(paki smooth, not rdgedseleavessoplongstoyelliptics ....--1- eee eect: aoe oer 2. Licania 

1. CHRYSOBALANUS 

inne op: Pl. 1 (1753) Si322De. Prod. 2 (1825) 325;,.H@oke7/aneBenth. & 

Hook.f., Gen. Pl. 1 (1865) 606; Hook. f. in Mart., Fl. Bras. 14 (2) (1867) 7; 

PRANCE, Fl. Neotrop. 9 (1972) 14. — Fig. 1. 

Shrubs or small trees. Stipules small, connate-axillary, caducous. Leaves 

glabrous on both surfaces, without stomatal crypts. Petioles eglandular. Jnflo- 

rescence terminal or axillary cymules or a panicle of cymules. Bracts and brac- 

teoles to 2 mm long, eglandular, not enclosing groups of flower buds. Flowers 

hermaphrodite. Receptacle campanulate, symmetric, tomentose on exterior and 

interior; calyx lobes 5, acute, equal. Petals 5, longer than calyx lobes, not 

clawed. Stamens 15—26, all fertile, inserted on margin of disk; filaments hairy, 

united in groups for half length, exserted. Ovary inserted at base of receptacle, 

densely pilose; carpel unilocular, with 2 ovules. Style pubescent. Fruit a small 

fleshy drupe, epicarp smooth and ridged, endocarp hard, thin, glabrous on in- 

terior, with 4—8 prominent longitudinal ridges which correspond to lines of 

fracture for seedling escape. 

Distr. Three species, one in West Africa and the Neotropics, two confined to the Neotropics. One species 

naturalized in Malesia and Fiji. 

Uses. Edible fruit. The shrub is used for the stabilization of dunes. 

1. Chrysobalanus icaco LINN. Sp. Pl. 1 (1753) 513; 

BROWNE, Nat. Hist. Jamaica (1756) 250; Jaca. Sel. 

Stirp. Am. Hist. (1763) 155; DC. Prod. 2 (1825) 525; 

Hook. f. in Mart., Fl. Bras. 14 (2) (1867) 7; PRANCE, 

Fl. Neotrop. 9 (1972) 15; Smiru, FI. Vit. Nov. 3 

(1985) 50. — Fig. 1. 

Shrub or small tree to 5 m tall, the branches gla- 

brous and lenticellate. Stipules 1-3 mm long, cadu- 

cous. Leaves orbicular to ovate-elliptic, 2—8 by 2-6 

cm, retuse, rounded or with short blunt acumen at 

apex, subcuneate at base, glabrous on both surfaces; 

petioles 2—4 mm. /nflorescences small terminal and 

axillary cymules or panicles of cymules, the rachis 

and branches grey-puberulous. Flowers 4—6 mm 

long. Receptacle campanulate-cupuliform, symmet- 

rical, tomentose on exterior and interior. Calyx lobes 

rounded to acute, tomentellous on both surfaces. 

Petals white, glabrous, exserted. Stamens 15—26, the 

filaments joined for up to half of length in small 

groups, densely hairy, exserted. Ovary at base of 

receptacle, pilose. Fruit ovate to obovate, 2—S cm 

long; epicarp smooth with longitudinal ridges; 

mesocarp thin and fleshy; endocarp thin, hard, 

ridged on exterior. 

Distr. Neotropics, mainly in coastal areas; West 

& Central Africa, naturalized in Fiji, cultivated in 

Vietnam; in Malesia cultivated in Singapore where it 

has escaped and naturalized. Fig. 1D. 

Ecol. Dunes, beaches and coastal scrub. 

Uses. Edible fruit. 
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Fig. 1. Chrysobalanus icaco Linn. A. Detail of flower; B. habit; C. fruit; D. distribution in Malesia. 
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Fig. 2. Licania splendens (KORTH.) PRANCE. A. Habit, x 0.5; B. flower, x9; C. flower section, 9; D. fruit, 

x 1 (A—C ELMER 20916, D Ramos & CONVOCAR 83437). 

2. LICANIA 

AUBL. Hist. Pl. Guiane Fr. 1 (1775) 119, t. 45; DC. Prod. 2 (1825) 527; Hook. 

f. in Benth. & Hook.f. Gen. Pl. 1 (1865) 606; FrirscH, Ann. Naturh. Mus. Wien 

4 (1889) 33; FockeE in E. & P. Nat. Pfl. Fam. 3, 3 (1891) 58; PRANCE, FI. 

Neotrop. 9 (1972) 21; PRANCE & WuiTM. Tree Fl. Malaya 2 (1973) 328; WHITE, 

Bull. Jard. Bot. Nat. Belg. 46 (1976) 280; PRANCE, Brittonia 31 (1979) 94. — 

Moquilea AvuBL. Hist. Pl. Guiane Fr. 1 (1775) 521, t. 208; DC. Prod. 2 (1825) 

526; Hook. f. in Benth. & Hook.f., Gen. Pl. 1 (1865) 606; FockE in E. & P. 

Nat. Pfl. Fam. 3, 3 (1891) 58. — Dahuronia Scop. Introd. (1777) 217, nomi. illeg. 

— Hedycrea ScuHREB. in Linn., Gen. PI. ed. 8, 1 (1789) 160, nom. illeg. — 

Angelesia Kortu. Ned. Kruidk. Arch. 3 (1854) 384; BoERL. Handl. Fl. Ned. 

Ind. 1 (1890) 424; Burk. Dict. (1935) 159; CoRNER, Wayside Trees (1940) 526; 

Hutcu. Gen. Flow. Pl. 1 (1964) 191. — Trichocarya Mig. FI. Ind. Bat. 1, 1 

(1855) 358; ibid. 6 (1858) 1084, p.p. quoad T. splendens tantum. — Geobalanus 

SMALL, Fl. Miami (1913) 80; Hutcu. Gen. Flow. PI. 1 (1964) 191. — Coccomelia 

RIDLEY, J. Str. Br. Roy.. As. Soc. 7. 82 (1920) 183: Fl. Mal. Pen. 1 (1922) 

671. — Afrolicania Mitppr. Notizbl. Bot. Gart. Berlin-Dahlem 8 (1921) 483. — 

Fig. 2. 
Small to large trees. Stipules small, free, caducous. Leaves glabrous on both 

surfaces, without stomatal crypts. Petioles eglandular. Inflorescence a panicle 

of cymules. Bracts and bracteoles to 1.5 mm long, membraneous, eglandular, 

not enclosing groups of flower buds. Flowers hermaphrodite. Receptacle cam- 

panulate, slightly asymmetric, tomentose on exterior, tomentose within; calyx 
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lobes 5, acute, unequal. Petals 5, small, not exceeding the calyx lobes, not 

clawed. Stamens 7—10, all fertile, inserted on margin of disk; filaments gla- 

brous, included, slightly united at base. Ovary inserted at or near base of recep- 

tacle, pilose on exterior; carpel unilocular, with 2 ovules. Style pubescent at 

base, the stigma capitate. Fruit a small, fleshy drupe, narrowed to a shortly stip- 

itate base; epicarp smooth, not ridged, glabrous, not lenticellate; mesocarp thin, 

fleshy; endocarp thin, hard, bony, breaking up in longitudinal lines during ger- 

mination, tomentose within. 

Distr. About 180 species in the Neotropics, one species in West Africa; three species in Malesia from the 

Malay Peninsula to New Guinea and the Philippines, but not in the Lesser Sunda Islands. 

Uses. The timber is strong and durable and resistant to marine borers. It is hard to work because of silica. 

Note. The description above is for the Malesian element of Licania; the genus is much more variable in 

the Neotropics. The three Asian species are placed in subgenus Angelesia by PRANCE & WuitE, Phil. Trans. 

Roy. Soc. London 320 (1988) 94. 

KEY TO THE SPECIES 

1. Fruit 1—1.3 cm long, ellipsoid, not narrowed towards base or apex. 

2. Leaves oblong, the apices distinctly acuminate; inflorescence rachis densely puberulous 1. L. splendens 

2. Leaves elliptic to oblong-elliptic, the apices acute to rounded and emarginate; inflorescence rachis sparsely 

PuUbenulOUsis as secs cereecera acre ic toe tea crores EE SSP at PIE ON eed 2. L. palawanensis 

leEruit2:5—5 cmilong, narrowed:at-apex-and’ bases fusiform’ a. <c.5 <0 <6 cis.0cralens)e eee se 3. L. fusicarpa 

1. Licania splendens (KORTH.) PRANCE, Fl. Neotrop. 

9 (1972) 172. — Angelesia splendens Kort. Ned. 

Kruidk. Arch. 3 (1854) 384; BoERL. & Koorp. Ic. 

Bog. 1, 4 (1901) 59, t. 96; MerRR. Philip. J. Sc. 10 

(1915) Bot. 307; Enum. Philip. Pl. 2 (1923) 236; Cor- 

NER, Wayside Trees (1940) 526; BROWNE, For. Trees 

Sarawak & Brunei (1955) 307. — Licania angelesia 

BiumE, Meélang. Bot. 2 (1855) 358. — Chrysobalanus 

splendens KorTu. ex Mia. Fl. Ind. Bat. 1, 1 (1855) 

358, in syn. — Parinarium fragile TEWsM. & BINN. 

Cat. Hort. Bog. (1866) 253, nom. nud. — Parinarium 

nitidum Hook. f. Fl. Brit. India 2 (1878) 310. — 

Ferolia nitida (HooK. f.) RIDLEY, J. Str. Br. Roy. As. 

Soc. n. 82 (1920) 183; Fl. Mal. Pen. 1 (1922) 671. — 

Parinarium philippinense ELMER, Leafl. Philip. Bot. 

10 (1939) 3809. — Fig. 2. 

Tree to 25 m tall, the young branches sparsely lan- 

ate, soon glabrous. Stipules linear-lanceolate, to 3 

mm long, caducous. Leaves 4—11 by 1.8—4.2 cm, 

oblong, usually acuminate at apex, cuneate at base, 

glabrous beneath; petioles 2—5 mm, canaliculate, 

glabrous when mature. Jnflorescence terminal and 

axillary panicles of cymules, 1.5—14 cm long, the 

rachis and branches grey-puberulous. Flowers c. 2 

mm long. Receptacle campanulate, slightly swollen 

to one side, grey-tomentellous on exterior, tomen- 

tose within; pedicels c. 1 mm long. Calyx lobes acute, 

tomentellous on both surfaces. Petals pubescent on 

exterior. Stamens 7—10, slightly unilateral, the fila- 

ments glabrous. Ovary at or near base of receptacle, 

unilocular, pilose on exterior. Fruit ellipsoid, 1—1.3 

cm long; epicarp smooth, glabrous; mesocarp thin, 

fleshy; endocarp thin, hard, bony, breaking open by 

longitudinal lines of weakness, tomentose within. 

Distr. Thailand; in Malesia: Sumatra, Malay 

Peninsula, W. Java, Borneo, Philippines. Fig. 3. 

Ecol. Commonest in forest, including diptero- 

carp forest, on hill slopes and ridges, but wide-rang- 

ing in peat swamp, freshwater swamp forest, on sea- 

shores, and in rocky places; 0—400(—800) m altitude. 

Uses. The timber is strong, durable and resistant 

to marine borers and is used for saltwater piles, rail- 

road ties, etc. However, it is extremely hard to work 

and requires special tools because of silica. The fruit 

is edible but is not widely used. 

Vern. Malay Peninsula: champrai, medang 

merah, m. puteh, membatu, mempadang, merbatu 

kechil; Borneo: piasau-piasau, Kedayan, gandulong, 

Dusun, ftampaluan, Sabah, sampaluan, Brunei, 

buku-buku, bunga, djentihan burung, mauhi, 

Kalimantan; Philippines: taguilom bay; amayan, ba- 

lik, D.Bis., dagifigan, dagingdingan, S.L.Bis., 

gapas, maralibus, Tagb. 

2. Licania palawanensis PRANCE, Brittonia 31 (1979) 

94. 

Shrub, young branches sparsely puberulous soon 

becoming glabrous. Stipules lanceolate, 1-2 mm 

long, glabrous, caducous. Leaves 3—6 by 1.4—3 cm, 
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Fig. 3. Distribution of Licania splendens (KORTH.) PRANCE (dots) and L. palawanensis PRANCE (triangles). 

elliptic to oblong elliptic, rounded to acute at apex, 

emarginate, subcuneate at base, glabrous beneath; 

petioles 1-3 mm long, c. 1.5 mm wide, lanate be- 

coming glabrous with age, rugose. Inflorescences 

panicles of cymules, 3—4 cm long, the rachis and 

branches sparsely puberulous. Flowers c. 2mm long. 

Receptacle campanulate, slightly swollen to one side, 

grey-tomentellous on exterior, tomentose within; 

pedicels c. 1 mm long. Calyx lobes acute, tomentel- 

lous on exterior, puberulous within. Petals puberu- 

lous on exterior. Stamens 7, inserted around com- 

plete circle, the filaments glabrous. Ovary inserted at 

base of receptacle, lanate-pilose, unilocular. Fruit 

(immature) ellipsoid, epicarp smooth, glabrous; 

mesocarp thin; endocarp thin, hard, bony, tomen- 

tose within, breaking open by longitudinal lines of 

weakness. 

Distr. Malesia: Philippines (Palawan). Fig. 3. 

Ecol. Confined to ultrabasic rock formation; 

0—300 m altitude, including sea-shore forest. 

3. Licania fusicarpa (KOSTERM.) PRANCE, Brittonia 

39 (1987) 366. — Hunga fusicarpa KOSTERM. Rein- 

wardtia 10 (1985) 123. 

Tree to 7 m tall, young branches puberulous, gla- 

brescent, with small prominent round lenticels. Stip- 

ules not seen. Leaves 5-10 by 1—4.5 cm, charta- 

ceous, oblong to elliptic, acute to bluntly acuminate 

at apex, cuneate at base, glabrous and glossy on both 

surfaces, decurrent onto petiole; petioles 2—3 mm 

long, rugose, puberulous becoming glabrous with 

age. Inflorescences terminal and axillary panicles of 

cymules, few-flowered, the rachis and branches 

sparsely puberulous. Flowers c. 2 mm long. Recep- 

tacle campanulate, grey-tomentellous on exterior, 

tomentose within; pedicels 2—3 mm long. Calyx 

lobes acute, narrow, tomentellous on exterior, pu- 

berulous within. Pefa/s not seen. Stamens persistent 

beneath young fruit, 0.5—1 mm long, connate at 

base. Fruit (2.5—)3—5 cm long, narrowly spindle- 

shaped, narrowed at apex to a tip 2—3 mm long, nar- 

rowed at base in stipe 5-10 mm long; epicarp 

smooth, glabrous; mesocarp thin; endocarp hard, 

bony, c. 1 mm thick, densely lanate within, without 

lines of dehiscence. 
Distr. Malesia: E. Papua New Guinea (Milne 

Bay Prov., Ferguson I., Morobe Prov.). Fig. 5. 

Ecol. Coastal rain-forest, 0—300 m altitude. 
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Fig. 4. Parastemon urophyllus (WALL. ex A.DC.) A.DC. A. Habit, x 0.5; B. flower, x 10; C. fruit, x 1; D. 

flower section, x 10 (A, B SincLair 39504, C, D SINCLAIR 3319). 

3. PARASTEMON 

A.DC. Ann. Sci. Nat. Bot. sér. 2, 18 (1842) 208; Miq. FI. Ind. Bat. 1, 1 (1855) 

359; Hook. f. in Benth. & Hook.f., Gen. Pl. 1 (1865) 607; Fl. Brit. India 2 (1878) 

312; BoERL. Handl. Fl. Ned. Ind. 1 (1890) 426; FocKE in E. & P. Nat. Pfl. Fam. 

3, 3 (1891) 60; MerR. Philip. J. Sc. 10 (1915) Bot. 307; RmpLey, Fl. Mal. Pen. 

1 (1922) 672; MERR. & PERRY, J. Arn. Arb. 21 (1940) 197; CorNER, Wayside 

Trees (1940) 526; Hutcu. Gen. Flow. PI. 1 (1964) 193. — Diemenia KorTH. 

Ned. Kruidk. Arch. 3 (1854) 388; BoERL. Handl. Fl. Ned. Ind. 1 (1890) 425. — 

Trichocarya Miq. FI. Ind. Bat. 1, 1 (1855) 357, p.p. — Fig. 4. 

Tree or shrub. Stipules small and triangular, caducous. Leaves glabrous on 

both surfaces, without stomatal cavities, with 2 small discoid glands at base of 

lamina; petioles eglandular. Inflorescence an axillary or rarely terminal simple 

or sparsely branched raceme. Bracts and bracteoles small, eglandular, not en- 

closing groups of flower buds. Flowers hermaphrodite or polygamo-dioecious. 

Receptacle patelliform or shallowly cupuliform, shortly hairy within; calyx 

lobes 5, acute, subequal. Petals 5, not exceeding calyx lobes, not clawed. Sta- 

mens either 5 and all fertile or 2 fertile with 3 staminodes; the filaments 

glabrous, shorter than the calyx lobes. Ovary centrally inserted at base of recep- 



1989] CHRYSOBALANACEAE (Prance) 649 

tacle, glabrous or densely hairy on exterior; carpel unilocular, with 2 ovules. 

Style filiform, puberulous towards the base, with 3 large undivided lobes at apex 

or 1 obscure lobe and 2 large, sometimes deeply divided lobes. Fruit a small 

drupe to c. 1.5 cm or c. 3 cm long; epicarp smooth, not lenticellate; endocarp 

thin, hard, bony, smooth on exterior, glabrous within; with 2 large lateral plates 

which break away on germination to allow seedling escape. 

Distr. Three species; Nicobar Islands; in Malesia: Malay Peninsula, Sumatra, Borneo, Moluccas, New 

Guinea, Admiralty ls. 

KEY DOVEHE SPECIES 

1. Fruit 1—1.5 mm long. Primary veins of leaves 8—11 pairs. 

2. Receptacle shallowly cup-shaped, glabrous on exterior; fertile stamens 2; style 3-lobed at apex. Inflores- 

COHN CEES ADT OUS ee rca era lepe Re esc creas Ie a ee eR CEE oo eae OTS CPA ape eee 1. P. urophyllus 

2. Receptacle saucer-shaped, puberulous on exterior; fertile stamens 5; style with one obscure and two large 

hiniceapicalmobessintlorescence: villous: Sen cia- caine ie ec ie pei ies eee ore 2. P. versteeghii 

LS Prut2-3—3-5 mm: long.-Primary: veins of leaves 5=6 pairs: .=...<.2..2<..+.6++s: 3. P. grandifructus 

1. Parastemon urophyllus (WALL. ex A.DC.) A.DC. 

Ann. Sci. Nat. Bot. sér. 2, 18 (1842) 208; Mia. FI. 

Ind. Bat. 1, 1 (1855) 359; BoERL. & Koorp. Ic. Bog. 

1, 4 (1901) 61, t. 97; RmDLEy, Fl. Mal. Pen. 1 (1922) 

672; Burk. Dict. (1935) 1693; CoRNER, Wayside 

Trees (1940) 526; BRowneE, For. Trees Sarawak & 

Brunei (1955) 308; KocHumM. & WyatTtT-SmiTH, Mal. 

For. Rec. 17 (1964); PRANCE & WuHITM. Tree FI. 

Malaya 2 (1973) 331. — Embelia urophylla [WaALL. 

Cat. (1830) n. 2309, nom. nud.| ex A.DC. Trans. 

Linn. Soc. 17 (1837) 131. — Diemenia racemosa 

(KorTH.) Mig. Fl. Ind. Bat. 1, 1 (1855) 358. — 

Licania diemenia BLUME, Meélang. Bot. 2 (1855) 10; 

Hassk. Flora 41 (1858) 256, nom. illeg. — 

Parastemon spicatus RiDLey, J. Str. Br. Roy. As. 

Soc. n. 75 (1917) 29. — Fig. 4. 

Tree to 40 m tall, or shrub, the young branches 

glabrous, the trunk often buttressed. Stipules 

triangular, c. 1 mm long, caducous. Leaves thinly co- 

Tiaceous, narrowly oblong, 2.5—8 by 1.4—2.5 cm, 

cuspidate acuminate at apex, the tip 5-15 mm, 

cuneate at base; midrib plane above, prominulous 

beneath; primary veins 8—11 pairs; petioles 4—5 mm 

long, canaliculate, glabrous. Inflorescence of ax- 

illary and rarely terminal racemes or occasionally 

slightly branched, 4—14 cm long, the rachis glabrous. 

Flowers polygamo-dioecious, c. 1.5 mm long. Recep- 

tacle broadly cupuliform to flattened saucer-shaped, 

glabrous on exterior, tomentose within; pedicels up 

to 2 mm long. Calyx lobes acute, glabrous on exte- 

rior. Petals 5. Stamens 2 fertile and 3 sterile stami- 

nodes opposite. Ovary inserted at base of receptacle, 

pilose on exterior, unilocular. Style pilose at base, 

glabrous above, the stigma trifid. Fruit ellipsoid, 

1—1.5 cm long; epicarp smooth, glabrous; mesocarp 

thin, hard; endocarp thin, hard, bony, glabrous 

within, opening by 2 lateral plates. 

Distr. Nicobar Islands; in Malesia: Malay Penin- 

sula, Sumatra, Borneo. Fig. 5. 

Ecol. Characteristic of peat swamp forest where 

it is a common large tree, but wide ranging into 

shorter, more open scrub forest. 

Uses. The wood is hard to use because of the 

silica content, but it is used locally for general con- 

struction, posts, and as firewood. 

Vern. Malay Peninsula: kelat, k. pasir, k. puteh, 

nylas; Sumatra: galam tabanga, kayu gelang, malas, 

meriawak; Borneo: mandailas, Brunei, Besaya, sem- 

palawan, Brunei, tempalawan, Bajau, mengilas, 

ngilas padang, obah, Sarawak. 

Notes. The only record of this species from Java 

(BLUME s.n., L) is very dubious since the collector’s 

name was added later. It is probably either misla- 

belled or from cultivated material. The only dif- 

ference given between P. spicatus and P. urophyllus 

is that the former is a shrub with sessile flowers. 

Some forms of P. urophyllus have extremely short 

pedicels and most sessile-flowered individuals are 

recorded as being small trees. There is thus no reason 

to maintain P. spicatus as a distinct species. 

2. Parastemon versteeghii MERR. & PERRY, J. Arn. 

Arb. 21 (1940) 197. 

Tree to 40 m tall, the young branches sparsely 

puberulous, soon glabrous. Stipules triangular, c. 1 

mm long, caducous. Leaves thinly coriaceous, nar- 

rowly oblong, 5—9.5 by 1.8—3.7 cm, cuspidate acu- 

minate at apex, the tip 7-15 mm long, cuneate at 

base; midrib plane above, prominulous beneath; 

primary veins 8—12 pairs, inconspicuous, slightly 
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Fig. 5. Distribution of Licania fusicarpa (KOSTERM.) PRANCE (diamond), Parastemon urophyllus (WALL. ex 

A.DC.) A.DC. (dots), P. grandifructus PRANCE (squares), and P. versteeghii MERR. & PERRY (triangles). 

prominulous beneath; petioles 3—7 mm long, terete, 

glabrescent. Inflorescence of axillary and terminal 

racemes, 2—9 cm long, the rachis sparsely villous. 

Flowers hermaphrodite, c. 1.5 mm long; pedicels 

1.5—3 mm, sparsely villous. Receptacle broadly 

cupuliform-flattened, sparsely villous on exterior, 

tomentose within. Calyx lobes acute, with hirsute 

margins. Petals 5, with hirsute margins. Stamens 5, 

all fertile, opposite the petals in a complete circle. 

Ovary inserted at base of receptacle, glabrous on ex- 

terior except at base, unilocular. Style pilose at base, 

glabrous above, the stigma with two large apical 

lobes, the third reduced or missing. Fruit ellipsoid, c. 

1.6 cm long; epicarp smooth, glabrous; mesocarp 

thin, hard; endocarp thin, hard, bony, glabrous 

within, opening by two lateral plates. 

Distr. Malesia: Moluccas (Morotai), 

Guinea, and Admiralty Is. Fig. 5. 

Ecol. Usually in well-drained hill forest up to 700m 

altitude, but also reported from secondary forest, 

swampy (Campnosperma) forest and even beach 

forest. 

Vern. New Guinea: mangu, Tobelo, noeng, 

Irian, gorsauw, Tor, gwarsau, Wainlag, sirebo, 

sisero, Kemtoek, sosopi, Japen, telek, Mooi, sino- 

ree, Biak. 

New 

3. Parastemon grandifructus PRANCE, Brittonia 39 

(1987) 366. 

Tree to 30 m tall, the young branches glabrous, the 

trunk lightly buttressed to 1 m. Stipules caducous 

(not seen). Leaves coriaceous, narrowly oblong, 

5—8.5 by 1.8—3.2 cm, with long cuspidate acumen at 

apex, the tip 10-16 mm long, cuneate at base, 

glabrous on both surfaces; midrib prominent above, 

prominulous or plane beneath; primary veins 5—6 

pairs, prominulous above, plane beneath; petioles 

5—8 mm long, glabrous, slightly canaliculate, slight- 

ly swollen at base. Inflorescence of axillary and ter- 

minal racemes, the rachis glabrous. Flowers seen on- 

ly in fruiting specimens. Calyx lobes 5, acute, 

glabrous on exterior, glabrous within except for a 

few hairs around base. Receptacle glabrous on ex- 

terior in fruiting condition. Style persistent below 

fruits, the stigma bifid or trifid. Fruit ellipsoid, 

2.3—3.5 by 1.3—1.5 cm, epicarp smooth, glabrous; 

mesocarp thin, 0.25 mm; endocarp thin, hard, bony, 

0.25 mm thick, glabrous within, opening by 2 lateral 

plates 1.9—2 cm long. 

Distr. Malesia: Borneo (Sarawak, Sabah). Fig. 

oy 

Ecol. Upland white sand areas. 

Vern. Borneo: ngilas, Iban, praus, Dyak. 

4. HUNGA 

PANCHER ex PRANCE, Brittonia 31 (1979) 79; Fl. Nouv. Caléd. et Dép. 12 (1983) 

106. — Fig. 6, 8. 
Shrubs or small trees. Stipules lanceolate and persistent (absent or very early 
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caducous in New Caledonian species). Leaves usually glabrous on both surfaces 

(lanate beneath in some New Caledonian species), with a pair of, often obscure, 

marginal glands towards the base, without stomatal cavities; petioles eglan- 

dular. Inflorescence a few-flowered terminal or axially raceme of cymules. 

Bracts and bracteoles small, persistent, not enclosing the flowers in small 

groups. Flowers hermaphrodite, slightly zygomorphic. Receptacle campanu- 

late, slightly asymmetric, shortly puberulous on exterior, densely pubescent 

within. Calyx lobes 5, acute. Petals 5, small, not exceeding calyx lobes, not 

clawed. Stamens 5—9, not exceeding calyx lobes, unilateral with 3—7 stami- 

nodes opposite. Ovary inserted midway up receptacle, densely hairy on exterior; 

carpel bilocular with one ovule in each loculus. Sty/e truncate but distinctly 3- 

lobed at apex. Fruit small, fleshy, bilocular or often with one loculus underde- 

veloped; epicarp smooth, not ridged, not lenticellate; mesocarp thin, fleshy; en- 

docarp thin, hard, bony, with a smooth surface, interior very hairy, with 4—6 

longitudinal lines of weakness which allow the seedling to escape. 

Distr. There are 11 species, 8 of which occur in New Caledonia and the Loyalty Is., 3 in Malesia: Papua 

New Guinea. 

KEY TO THE SPECIES 

1. Inflorescence branches glabrescent; flowers glabrescent on exterior. Leaves with conspicuous anastomos- 

ing venation, oblong-elliptic to elliptic, 4—8.5 cm broad. 

Deplseavesrelliptics, 7/5 —S8.s)CMWbrOad =: aeeetey. = ofa ators aeiae soo See Se oe 1. H. novoguineensis 

Pealeavesiovlong-elliptic, 46:5 cm broader. c oe es ee ie oe ee eee eo aeor 2. H. papuana 

1. Inflorescence branches lanate to puberulous; flowers pubescent on exterior. Leaf with venation not con- 

spicuously anastomosing, oblong-lanceolate, 2—3.7 cm broad....................0-- 3. H. longifolia 

1. Hunga novoguineensis PRANCE, Brittonia 31 

(1979) 88. — Fig. 6 G, H. 

Tree 4 m tall, the young branches puberulous, 

soon glabrous, lenticellate. Stipules lanceolate, pu- 

berulous, c. 5 mm long, persistent. Leaves coria- 

ceous, elliptic, 15—19 by 7.5—8.5 cm, glabrous on 

both surfaces, apex acuminate, the acumen 8—10 

mm long, subcuneate at base; primary veins 11—14 

pairs, anastomosing 4 mm away from margins, pro- 

minulous above, prominent beneath; petioles 5—6 

mm long, puberulous soon becoming glabrous, 

slightly canaliculate, eglandular. Inflorescence of 

terminal and axillary panicles, the rachis and bran- 

ches puberulous. Bracts and bracteoles 1-2 mm 

long, puberulous, persistent. Flowers not seen. Fruit 

sagittate pyriform, c. 3.5 cm long, the upper part 

triangular, 2—2.5 cm long, the base with a stipe 6—10 

mm long; epicarp glabrous, smooth, mesocarp thin, 

fleshy; endocarp thin, hard, bony, lanate within. 

Distr. Malesia: Papua New Guinea, two collec- 

tions, from Morobe and Milne Bay Prov. Fig. 7. 

Ecol. Oak forest on slopes, at c. 800 m altitude. 

2. Hunga papuana (BAKER /.) PRANCE, Brittonia 31 

(1979) 88. — Angelesia papuana BAKER f. J. Bot. 61, 

Suppl. (1923) 13. — Fig. 6 A-F. 

Small tree, the young branches lanate, soon gla- 

brous. Stipules lanceolate, 3—6 mm long, puberu- 

lous, persistent. Leaves coriaceous, oblong-elliptic, 

10—19 by 4—6.5 cm, finely acuminate at apex, the tip 

8—16 mm, rounded to subcuneate at base, glabrous 

on both surfaces; primary veins 9—13 pairs, promin- 

ulous above, prominent beneath, conspicuously ana- 

stomosing 5 mm from margin; petioles 2-4 mm 

long, shallowly canaliculate, sparsely puberulous 

when young, soon glabrescent, rugose. Inflores- 

cences of terminal and axillary panicles, 3-10 cm 

long, the rachis and branches sparsely lanate- 

puberulous when young. Bracts and bracteoles 

0.5—2 mm long, sparsely puberulous-glabrescent on 

both surfaces. Flowers 1.5—2 mm long. Receptacle 

campanulate, glabrous externally, tomentose within. 

Calyx lobes glabrous on both faces except for cilio- 

late margins. Petals glabrous. Stamens c. 7, 

unilateral with toothed staminodes opposite. Ovary 
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Fig. 6. Hunga papuana (BAKER f.) PRANCE. A. Habit, x 0.5; B. flower, x 7; C. flower section, x 9; D. petal, 

x15; E. fruit, x 0.5; F. ovary section, x 15. — H. novoguineensis PRANCE. G. Young fruit section, x 1; H. 

habit, x 0.5 (A—C Forses 504, D—F WomMERSLEY NGF 19307, G, H Hart ey 12645). 



Fig. 7. Distribution of Hunga longifolia PRANCE 

(star), H. novoguineensis PRANCE (dots), and H. pa- 

puana (BAKER f.) PRANCE (triangles). 
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bilocular, lanate-pilose externally. Style pilose at 

base, glabrous above, stigma truncate. Fruit sagit- 

tate-pyriform, unilocular, to 5 cm long, the upper 

portion triangular, 2—3.5 cm long, the base narrowly 

and abruptly tapered to a stipe 0.6—1 cm long; 

epicarp smooth, glabrous; mesocarp thin, fleshy; en- 

docarp thin, hard, bony, lanate-tomentose within. 

Distr. Malesia: Papua New Guinea. Fig. 7. 

Ecol. Oak forest; 500—1000 m altitude. 

3. Hunga longifolia PRANCE, Brittonia 31 (1979) 84. 

— Fig. 8. 

Tree 15 m tall, the young branches puberulous, 

soon glabrous. Stipules linear-lanceolate, 5—6.5 mm 

long, puberulous, subpersistent. Leaves coriaceous, 

oblong-lanceolate, 7-13 by 2-—3.7 cm, acute to 

bluntly acuminate at apex, cuneate at base, glabrous 

on both surfaces; petioles 3—5 mm long, shallowly 

canaliculate, lanate when young, glabrescent with 

Fig. 8. Hunga longifolia PRANCE. A. Habit, x0.5; B. flower; C. petal; D. ovary section, all x20. 



654 

age, slightly rugose. Jnflorescences axillary and ter- 

minal panicles of cymules 1.5—6 cm long, the rachis 

and branches appressed lanate when young, becom- 

ing puberulous. Bracts and bracteoles 1—3.5 mm 

long, sparsely puberulous-glabrescent on both sur- 

faces. Flowers 2—2.5 mm long. Receptacle cam- 

panulate, swollen slightly to one side, lanate-tomen- 

tose on exterior, tomentose within. Calyx lobes 

FLORA MALESIANA [ser. I, vol. 104 

for ciliate margins. Stamens 6—8, unilateral with 3—5 

short staminodes opposite them. Ovary bilocular, in- 

serted midway up receptacle tube, pilose on exterior. 

Style pilose at base. Fruit not seen. 

Distr. Malesia: Papua New Guinea (Misima I.), 

known from a single collection. Fig. 7. 

Ecol. Rain-forest on N. slope, at 300 m altitude. 

Fl. July. 

pubescent on both surfaces. Petals glabrous except 

5. PARINARI 

AuBL. Hist. Pl. Guiane Fr. 1 (1775) 204; HAuMan, Bull. Jard. Bot. Brux. 21 

(1951) 184, quoad subg. Euparinari tantum; BACKER & BAKH./. Fl. Java 1 

(1964) 521, p.p.; HutTcH. Gen. Flow. PI. 1 (1964) 192, p.p. excl. syn. Maranthes 

etc.; KOSTERM. Reinwardtia 7 (1965) 7, excl. syn. Thelira, Ferolia, Mampata et 

Neou; PRANCE, Fl. Neotrop. 9 (1972) 178; PRANCE & WHIT. Tree FI. Malaya 

2 (1973) 332; WHITE, Bull. Jard. Bot. Nat. Belg. 46 (1976) 310; Distr. Pl. Afr. 

10 (1976) 327; Fl. Zamb. 4 (1978) 36; PRANCE, Fl. Venez. 4 (1982) 325; SmiTH, 

Fl. Vit. Nov. 3 (1985) 44. — Dugortia Scop. Introd. (1777) 217, nom. illeg. — 

Parinarium Juss. Gen. Pl. (1789) 342; LamK, Encycl. Méth. Bot. 5 (1804) 17; 

St.Hm. Expos. Fam. 2 (1804) 194, p.p.; R.Br. in Tuckey, Nar. Exped. Riv. 

Zaire Cong. (1818) 433; SteuD. Nom. (1821) 591; DC. Prod. 2 (1825) 526; Por. 

Dict. Sci. 37 (1825) 544; BarTL. Ord. Nat. (1830) 406; G.Don, Gen. Syst. 2 

(1832) 478; Metssn. Gen. (1836/42) 102; BENTH. Hook. J. Bot. 2 (1840) 211, 

218; ENDL. Gen. (1840) 1252, n. 6411; BENTH. in HooK., Niger FI. (1849) 333; 

Mia. Stirp. Surin. Select. 2 (1850) 7; BLume, Mus. Bot. Lugd.-Bat. 2 (1852) 94; 

Mélang. Bot. 2 (1855) 10; Mia. Fl. Ind. Bat. 1, 1 (1855) 352; ibid. (1858) 1084; 

C.MUELL. in Walp., Ann. 4 (1857) 644; Mig. Suppl. Sumatra (1860) 306; 

BENTH. Fl. Austr. 2 (1864) 426; Hook. f. in Benth. & Hook.f, Gen. Pl. 1 

(1865) 607; Mia. Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 237; Hook. f. in Mart., 

Fl. Bras. 14 (2) (1867) 49; Bart. Hist. Pl. 2 (1869) 435, 482; Kurz, For. Fl. Bur- 

ma 1 (1877) 432; Hoox.f. Fl. Brit. India 2 (1878) 308; Fritscu, Ann. Naturh. 

Mus. Wien 4 (1889) 33; BoERL. Handl. Fl. Ned. Ind. 1 (1890) 421, 424; FocKE 

in E. & P. Nat. Pfl. Fam. 3, 3 (1891) 60; Kina, J. As. Soc. Beng. 66 (1897) 276; 

K. & V. Bijdr. 5 (1900) 332; BAmLEY, Queensl. Fl. 2 (1900) 524; BRANDIs, Indian 

Trees (1906) 278; BACKER, Schoolfl. Java 1 (1911) 445; Rm ey, Fl. Mal. Pen. 

1 (1922) 666; MerR. Enum. Philip. Flow. Pl. 2 (1923) 235; Burk. Dict. (1935) 

1693; CoRNER, Wayside Trees (1940) 527. — Petrocarya SCHREB. in Linn. Gen. 

Pl. ed. 8, 1 (1789) 245, nom. superfl. — Parinarium sect. Petrocarya DC. Prod. 

2 (1825) 526; BENTH. in Hook., Niger Fl. (1849) 335, p.p. excl. P. glaberrima 

et P. scabra. — Parinarium sect. Neocarya DC. Prod. 2 (1825) 526, p.p. quoad 

P. excelsum. — Balantium DeEsv. ex BucH.-Ham. Prod. Pl. Ind. Occ. (1825) 34. 

— Parinarium subg. Petrocarya (DC.) Mia. Fl. Ind. Bat. 1, 1 (1855) 352. — 
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Lepidocarpa KortTu. Ned. Kruidk. Arch. 3 (1854) 385. — Ferolia O.KUNTZE, 

Rev. Gen. Pl. 1 (1891) 216, p.p. (non Ferolia AuBL.). — Fig. 15. 

Small or large trees or rarely shrubs. Stipules small to large, persistent or ca- 

ducous. Leaves usually with stomatal crypts filled with pubescence on lower sur- 

face or rarely glabrous, or lanate pubescent without crypts. Petioles usually with 

2 circular glands above. Inflorescence a many-flowered complex cyme or cy- 

mose panicle. Bracts and bracteoles eglandular, usually concealing flower buds 

individually and in small groups. Flowers hermaphrodite. Receptacle subcam- 

pulate to cupuliform, slightly swollen to one side, tomentose on both surfaces; 

calyx lobes 5, deltate, acute, densely hairy on both surfaces. Petals 5, as long 

as or shorter than sepals, caducous. Stamens 6—10, unilateral, the filaments 

glabrous, included, with c. 6 minute staminodes opposite. Ovary inserted on up- 

per half of receptacle tube below mouth, pilose on exterior; carpel bilocular with 

1 ovule in each loculus; style arcuate, included. Fruit a fleshy drupe; epicarp ver- 

rucose; endocarp thick, with a rough fibrous surface, with 2 basal obturators 

for seedling escape. 

Distr. Pantropical with 18 species in the Neotropics, 6 in Africa and 15 in tropical Asia (P. anamensis), 

Malesia, the Pacific region (P. insularam) and northern Queensland, Australia; in Malesia 13 species. 

Uses. The fruit of several species are edible, but little-used. 

Note. Since inflorescences and flowers are uniform in the Malesian region, the species are difficult to 

separate; a key containing all 15 Australasian species, based on leaf characters only, is given here. 

KEY TO THE SPECIES 

1. Stomatal crypts absent from leaf underside; leaf underside glabrous or with a persistent lanate pubescence 

and then with large persistent stipules 7—40 mm. 

2. Leaf undersurface glabrous. Stipules small and caducous. 

3. Leaves elliptic to oblong or obovate-elliptic, 9.5—20.5 by 4.5—8.5 cm; primary veins 11—16 pairs. Pan- 

iclesplangerandesilveny pubescent... 15.50) so eee eee eee 1. P. argenteo-sericea 

3. Leaves ovate, S—9 by 2—4.5 cm; primary veins 7—11 pairs. Panicles small and subsericeous brown 

PUD OSCOM Ey cate vivrte set ocionas's tarcovovesteeyrevainene anay eters aay ee due STOR eae Se eee 2. P. canarioides 

2. Leaf undersurface densely lanate pubescent, but when removed no stomatal crypts present; stipules large 

and persistent, 7—40 mm long, 3—5 cm broad at base. 

4. Leaves oblong-lanceolate, 5—18 cm long on flowering branches, thickly coriaceous, base cuneate 

3. P. elmeri 

4. Leaves elliptic to oblong, 11—28 cm long, chartaceous, base rounded.................. 4. P. parva 

1. Stomatal crypts present on leaf underside; leaf undersurface lanate or at least pubescent in crypts; stipules 

usually small, or if larger then early caducous. 

5. Leaf lower surface with a series of small glands along lower part of margin. Calyx broadly cupuliform. 

6. Leaf apex acute or rounded but not acuminate; primary veins 10—17 pairs. Young branches with small, 

almost plane lenticels. Low tree of savanna, savanna forest and forest margins ....... 5. P. nonda 

6. Leaf apex acuminate, acumen 3—10 mm long; primary veins 16—22 pairs; young branches with extreme- 

ly prominent large lenticels; large tree of rain-forest and hills ..................... 6. P. papuana 

5. Leaf lower surface without marginal glands on lower part. Calyx usually campanulate. 

7. Primary leaf veins 20—33 pairs (16—26 pairs in P. costata ssp. polyneura). 

SePetioles: 9=1 /smmiilongraynsaee eek oo e's was SAS ee tee. ee 7. P. oblongifolia 
8. Petioles 3—6 mm long. 

9. Leaves chartaceous, primary veins prominulous above, 16—26 pairs 

13c. P. costata ssp. polyneura 

9. Leaves coriaceous, primary veins impressed for upper portion, 20—28 pairs....... 8. P. gigantea 
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7. Primary leaf veins 20 pairs or fewer. 
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10. Petioles 10—20 mm long; leaves with or without a metallic sheen above. 

11. Leaves with metallic sheen above; petioles 14—20 mm long; leaves 4—9 cm broad. Borneo 

9. P. metallica 

11. Leaves without metallic sheen; petioles 10—12 mm long; leaves 6.5—12 cm broad. New Guinea 

10. P. prancei 

10. Petioles 3—10 mm long; leaves without metallic sheen. 

12. Leaves rigidly coriaceous, often broadest well below mid point; midrib and often primary veins 

lightly impressed on upper surface........ ins alooioacand brs .ztosse ae 11. P. rigida 
12. Leaves thinly coriaceous or chartaceous, usually broadest at or above middle (except in P. in- 

sularum); midrib and primary veins usually plane or prominulous. 

13. Leaves ovate, with long thin acumen, tapering from well below mid point; midrib impressed above. 

Plants of Pacific Islands (Fiji, Tonga, Samoa, Wallis Is.) ..................... P. insularum 

13. Leaves elliptic to oblong-lanceolate, tapering from middle or above; midrib usually plane or pro- 

minulous. Plants of Sunda shelf. 

14. Inflorescence predominantly axiliary. Leaves broadly elliptic .............. 12. P. sumatrana 

14. Inflorescence terminal and subterminal. Leaves elliptic to narrowly oblong. 

15. Leaf apex rounded to acute. Thailand and Indochina....................... P. anamensis 

15. Leaf apex acuminate. Burma, Malay Peninsula, Indonesia and the Philippines 13. P. costata 

1. Parinari argenteo-sericea KOSTERM. Reinwardtia 7 

(1965) 47, f. 1; 158. 

Trees to 35 m tall; the young branches glabrous, 

prominently lenticellate. Stipules lanceolate, to 8 mm 

long, tomentose on exterior, early caducous. Leaves 

chartaceous, oblong, elliptic to subovate-elliptic, 

9.5—20.5 by 4.5—8.5 cm, glabrous on both surfaces, 

without stomatal cavities beneath, usually 2 glands 

beneath at base near junction with midrib, acute to 

shortly acuminate at apex, the tip 7—10 mm long, 

rounded at base; midrib lightly impressed above ex- 

cept near base, prominent beneath; primary veins 

11—16 pairs, plane above, prominent beneath, erect- 

patent; petioles 5—9 mm long, eglandular, glabrous, 

rugulose. Inflorescence a lax, much branched, ter- 

minal panicle 9—15 cm long, the rachis and branches 

densely grey sericeous-tomentose; bracts and brac- 

teoles ovate, acute, densely tomentellous on exterior, 

glabrous within except near apex, caducous. Recep- 

tacle campanulate, markedly gibbous, densely grey 

tomentellous on exterior, 2—3 mm long; pedicels 1—3 

mm long. Calyx lobes 2—3 mm long, narrowly ovate, 

densely grey tomentose on exterior, tomentellous 

within. Petals spathulate, 2 mm long, caducous. Fer- 

tile stamens 7—8, base forming a conspicuous fused 

ring with opposite tooth-like staminodes. Ovary 

densely pilose. Style pilose, stigma truncate. Fruit 

ovoid, 7—8 by 4.5—5.5 cm, exocarp densely len- 

ticellate; mesocarp thin, fleshy; endocarp extremely 

hard and thick (1—8 cm thick), woody, granular, and 

very irregularly ridged, with 2 small loculi in centre, 

densely lanate within. 

Distr. Malesia: North Borneo (Sabah). Fig. 9. 

Ecol.Hillside forest, to 100 m altitude; forest 

along rivers. 

Vern. Berangan, Malay. 

OS aaa 
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Fig. 9. Distribution of Parinari argenteo-sericea 

KOSTERM. (stars) and P. canarioides KOSTERM. 

(dots). 

2. Parinari canarioides KosTERM. New & Crit. Mal. 

Pl. 3 (1955) 25, t. 12 (For. Dept. Bur. of Planning, 

Bogor, Indonesia); Reinwardtia 7 (1965) 159, f. 2. 

Trees to 60 m tall; trunk buttressed to 2.5 m high; 

young branches sparsely puberulous, glabrescent, 

lenticellate. Stipules linear, acute to 5 mm, hirsute, 

early caducous, present on very young leaves only. 

Leaves chartaceous, ovate, 5—9 by 2—4.3 cm, gla- 

brous on both surfaces when mature, without sto- 

matal crypts beneath, acuminate at apex, the tip 

5—12 mm long, rounded to subcordate at base; 

midrib lightly impressed above, prominent beneath, 

sparsely pubescent when young; primary veins 7—11 

pairs, plane to prominulous above, prominent be- 

neath, arcuate; petioles 3-7 mm, glabrous when 

mature, eglandular or with small rather inconspicu- 



1989] 

ous central glands. /nflorescences dense-flowered ax- 

illary panicles to 4.5 cm long, the rachis and branches 

tomentose; bracts and bracteoles persistent, ovate, 

puberulous on exterior, caducous. Receptacle cam- 

panulate, 3 mm long, tomentose on exterior; pedicels 

1—2 mm long; calyx lobes elliptic, concave, c. 2mm, 

acute, sparsely puberulous on exterior, densely to- 

mentellous on interior. Petals elliptic, obtuse, 2 mm, 

tapered to base. Fertile stamens 7—8. Fruit ellipsoid, 

3.5—5 by 1.5—2.5 cm; epicarp densely to sparsely len- 

ticellate; mesocarp fleshy, 1 mm thick; endocarp 5 

mm thick, hard, marbled, densely lanate within. 

Distr. Malesia: Sumatra, Borneo, Sulawesi, 

Philippines (Palawan). Fig. 9. 

Ecol. Forest extending up to 800 m altitude. 

Uses. The timber is much used, but of poor quali- 

ty. Fruit edible, also eaten by pigs. 

3. Parinari elmeri MERR. Univ. Calif. Publ. Bot. 15 

(1929) 92; KosTeRM. Reinwardtia 7 (1965) 161, f. 4; 

PRANCE & WHITM. Tree FI. Malaya 2 (1973) 335. 

Trees to 32 m, without buttresses; the young bran- 

ches densely tomentellous, glabrescent, obscurely 

lenticellate. Stipules lanceolate, acute, to 18 mm long 

by 3 mm broad at base, lateral, tomentellous, persis- 

tent. Leaves oblong to oblong-lanceolate, S—18 by 

1.5—7 cm, chartaceous to thinly coriaceous, glabrous 

above, densely lanate pubescent beneath, without 

stomatal cavities; acuminate at apex, the tip 5—13 

mm long, subcuneate at base; midrib plane or slight- 

ly impressed and pubescent above when young, 

prominent beneath; primary veins 14—21 pairs, 

prominent beneath, curved at margin; secondary 

nerves more or less parallel forming ladder-like 

reticulation; petioles 1.5—6 mm long, tomentellous, 

gd 
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Fig. 10. Distribution of Parinari elmeri MERR. (stars) 

and P. parva KosTErRM. (dots). 
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glandular, but glands often obscured. /nflorescences 

of raceme-like reduced terminal and axillary panicles 

or cymules, 1.7—3 cm long, the rachis and branches 

densely brown tomentose; bracts and bracteoles 

large, 2 mm long, ovate, persistent. Receptacle con- 

ical, gibbous, to 3 mm long, brown-lanate on exte- 

rior, pedicels 0.5—2 mm long. Calyx-lobes ovate, 

acute, 2—3 mm long, lanate on exterior. Petals white, 

oblong-ovate, 2—3 mm long, narrowed to base. Fer- 

tile stamens 7—9 with tooth-like staminodes oppo- 

site. Fruit oblong-ellipsoid, 6.7 by 3.7 cm; epicarp 

sparingly lenticellate. 

Distr. Malesia: Malay Peninsula, Borneo (Sara- 

wak, Brunei, Sabah, NE. Kalimantan), Philippines 

(Mindanao). Fig. 10. 

Ecol. Lowland and hill forest to 900 m, including 

areas on ultrabasic rock. 

Uses. The wood is used for supports of Iban long 

houses. 

Vern. Borneo: resak, Iban. 

4. Parinari parva KosTERM. Reinwardtia 7 (1965) 52, 

f. 5; 162; PRANCE & WHITM. Tree Fl. Malaya 2 (1973) 

335. 

Tree to 15 m tall, bole often fluted at base, without 

buttresses; the young branches densely tomentellous, 

glabrescent, conspicuously lenticellate. Stipules lan- 

ceolate, lateral, 13—37 mm long, up to 5 mm broad 

at base, persistent, conspicuously reticulate and 

densely tomentose on exterior. Leaves chartaceous, 

oblong to elliptic, 11-28 by 5.5—11 cm, glabrous 

above, densely lanate-arachnoid pubescent beneath, 

the pubescence completely obscuring reticulate ner- 

vation, but without stomatal crypts; finely acumi- 

nate at apex, the tip 3—13 mm long, rounded to sub- 

cordate at base; midrib plane and pubescent above, 

prominent beneath; primary veins 15—23 pairs, ar- 

cuate and anastomosing at margin, plane above, 

prominent beneath, pilose; petioles S—8 mm, densely 

pale brown pilose, with 2—3 extremely prominent 

glands. Inflorescence of short little-branched termi- 

nal and axillary panicles to 5 cm long, sometimes 

borne on young woody branches, the rachis and 

branches densely pale-brown tomentellous; bracts 

and bracteoles ovate, acute, to 5 mm long, persistent. 

Receptacle campanulate, 3 mm long, pale brown 

tomentose on exterior; calyx lobes acute, ovate- 

lanceolate, 1—1.5 mm long, densely tomentose. 

Petals white. Fruit ellipsoid to narrowly ellipsoid, to 

10 cm long by 3 cm broad; epicarp densely len- 

ticellate, ridged when dry; mesocarp thin and fleshy; 

endocarp thick, hard. 

Distr. Malesia: Malay Peninsula (Kelantan, 

Trengganu, Pahang, Johore), Sumatra, Borneo. Fig. 

10. 

Ecol. Mostly on ridge tops and hillsides to 750 m 

altitude. 
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5. Parinari nonda F.v.M. ex BENTH. Fl. Austr. 2 

(1864) 426; BANKs & Sot. Bot. Cook’s Voy. 1 (1900) 

t. 92; Bamey, Queensl. Fl. 2 (1900) 524; Compreh. 

Cat. Queensl. Pl. (1913) 167; PuLLE, Nova Guinea, 

Bot. 8, 2 (1910) 367; KosTERM. Reinwardtia 7 (1965) 

170, f. 11a, excl. syn. P. papuanum et P. salomonen- 

se. — Ferolia nonda (F.v.M. ex BENTH.) O. KTZE, 

Rev. Gen. Pl. 1 (1891) 216. 

Trees to 15 m tall, without buttresses, the young 

branches sparsely puberulous, soon glabrous, with 

small prominulous lenticels. Stipules lanceolate, 

membraneous, tomentellous, to 5 mm long, very ear- 

ly caducous. Leaves chartaceous to thinly coria- 

ceous, oblong, 4—11 by 1.8—4.2 cm, glabrous above, 

with stomatal crypts filled with lanate pubescence 

beneath, rounded to acute (or rarely bluntly acumi- 

nate) at apex, subcuneate at base; midrib plane or 

prominulous, sparsely tomentellous when young 

above, prominent beneath; primary veins 10—17 

pairs, curved at margins; secondary nerves reticulate 

slightly flattened, with a series of marginal glands at 

veins on lower portion; petioles 5-10 mm long, 

tomentellous, terete, with 2—4 prominent, conspic- 

uous glands near mid point. /nflorescence of spread- 

ing terminal and subterminal panicles, 5—11 cm 

long, the rachis and branches rather sparsely grey- 

brown tomentellous; bracts and bracteoles large, 

ovate, 2.5—3 mm long, tomentose, caducous. Recep- 

tacle campanulate, 2—3 mm long, tomentose on ex- 

terior; pedicels 0.5—1 mm long. Calyx lobes triangu- 

lar, acute, c. 1 mm long, tomentose on exterior, 

tomentellous within. Petals 5, white, acute. Fertile 

stamens 7—9, with tooth-like staminodes opposite, 

lanate around base. Ovary villous. Style villous 

lanate on lower portion, glabrous above; stigma 

capitate. Fruit ovoid, epicarp sparingly lenticellate. 

Distr. Australia (Queensland and Northern Ter- 

ritory) and in Malesia: southern extreme of Papua 

New Guinea and Irian Jaya. Fig. 11. 

Ecol. Savanna, open forest, forest on rocky 

areas in lowlands. 

Vern. Papua New Guinea: warrem. 

6. Parinari papuana C.T.Wuite, J. Arn. Arb. 31 

(1950) 86. — Parinari nonda auct. non BENTH.: Kos- 

TERM. Reinwardtia 7 (1965) 170, p.p. 

Large trees to 40 m tall, buttressed or unbut- 

tressed, the young branches puberulous, soon gla- 

brous, with clusters of large prominent lenticels with 

central slit. Stipules lanceolate, very early caducous. 

Leaves thickly coriaceous to chartaceous, oblong, 

4—18 by 1.5—6.5 cm, glabrous above, with stomatal 

crypts filled with lanate pubescence beneath, acu- 

minate at apex, the tip 3-10 mm long, rounded to 

subcuneate at base; midrib plane or slightly impress- 

ed and sparsely tomentellous when young above, 

prominent beneath; primary veins 16—22 pairs, 
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Fig. 11. Distribution of Parinari nonda F.v.M. ex 

BENTH. 

curved and anastomosing at margins; secondary 

nerves reticulate, slightly flattened, with a series of 

marginal glands at vein endings on lower portion; 

petioles 2-8 mm long, tomentellous when young, 

terete or slightly canaliculate, with 2 conspicuous or 

sometimes obscure glands. Inflorescence of terminal 

and subterminal panicles, 2—6 cm long, the rachis 

and branches densely tomentose or tomentellous; 

bracts and bracteoles large, ovate, 2—2.5 mm long, 

tomentose on exterior; pedicels 0.2—1.5 mm long. 

Calyx lobes triangular, acute, c. 1 mm long, tomen- 

tose on exterior, tomentellous within. Petals 5, 

white, acute. Fertile stamens 7—8, with tooth-like 

staminodes opposite, lanate around base. Ovary 

villous, style villous on lower portion, glabrous 

above; stigma capitate. Fruit ovoid, 4—6 cm long; 

epicarp sparingly to densely lenticellate; mesocarp 

thin, fleshy; endocarp hard, thick, marbled, lanate 

within. 

KEY TO THE SUBSPECIES 

1. Leaves coriaceous, 4-11 by 1.9—5 cm. Mature 

fruit c. 6 cm long when dry. Montane 

a. ssp. papuana 

1. Leaves chartaceous, 7—18 by 2.5—7 cm. Lowland. 

2. Fruit sparsely lenticellate, small, c. 4 cm long. 

Leaf base subcuneate..... b. ssp. salomonense 

2. Fruit densely lenticellate, large, c. 6.5 cm long. 

Leaf base usually rounded ...... c. ssp. whitei 

a. ssp. papuana 
Unbuttressed tree. Leaves thickly coriaceous, 

4—11 by 1.9—5 cm, subcuneate at base. Mature fruit 

c. 6 cm long when dry; densely lenticellate on ex- 

terior. 

Distr. Malesia: Northern, Central and Eastern 

Papua New Guinea. Fig. 12. 
Ecol. Mountains, 500—2000 m altitude. Fig. 12. 
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Fig. 12. Distribution of Parinari papuana C.T. WHITE ssp. papuana (dots), ssp. salomonensis (C.T. WHITE) 

PRANCE (triangles), and ssp. whitei PRANCE (stars). 

Vern. Korafe, morni, Aiyura, puwirini, Was- 

kuk, Tor, Anona. 

b. ssp. salomonense (C.T.WHITE) PRANCE, Brittonia 

39 (1987) 369. — Parinari salomonense C.T.WHITE, 

J. Arn. Arb. 31 (1950) 87. 

Buttressed tree. Leaves chartaceous, 7—12 by 3—7 

cm, subcuneate at base. Mature fruit c. 4 cm long, 

sparsely lenticellate on exterior. 

Distr. Solomon Islands. Fig. 12. 

Ecol. Lowland forest, hillsides and ridges to 300 

m altitude. 

Vern. Malmone, Kwara’ae, nakisi, one one, 

sautalu, susui. 

c. ssp. whitei PRANCE, Brittonia 39 (1987) 369. 

Unbuttressed tree. Leaves chartaceous, 7—18 by 

2.5—6.5 cm, rounded at base. Mature fruit c. 6.5 cm 

long, densely lenticellate on exterior. 

Distr. Malesia: West Irian and Papua New Gui- 

nea along northern coast from extreme west to east. 

Fig. 12. 

Vern. Lowka, Manikiong, ogelet, Mooi. 

7. Parinari oblongifolia Hook. f. Fl. Brit. India 2 

(1878) 309; Kina, J. As. Soc. Beng. 66 (1897) 279; 

Rip.ey, Agr. Bull. Str. & Fed. Mal. St. 1 (1902) 144; 

Fl. Mal. Pen. 1 (1922) 668; Foxw. Mal. For. Rec. 3 

(1927) 175; CoRNER, Wayside Trees (1940) 527; 

KosTErRM. Reinwardtia 7 (1965) 165, f. 8; PRANCE & 

Wuitm. Tree Fl. Malaya 2 (1973) 335. — Ferolia 

oblongifolia (HooK.f.) O. Ktze, Rev. Gen. Pl. 1 

(1891) 216. — Parinarium borneense MERR. Univ. 

Calif. Publ. Bot. 15 (1929) 93. 

Trees to 40 m tall, trunk low thick buttressed to 2 

m, the young branches minutely tomentellous, gla- 

brescent, conspicuously prominently lenticellate. 

Stipules ovate to lanceolate, acute, 3—5 mm, pilose 

on exterior, early caducous. Leaves coriaceous, ellip- 

tic to oblong, 14—23 by 4—9 cm, glabrous above, 

with stomatal cavities filled with grey lanate pubes- 

cence beneath, shortly acuminate at apex, the tip 

3-13 mm long, rounded to subcordate at base; 

midrib plane above, glabrous when mature except at 

base, prominent, glabrescent beneath; primary veins 

23-35 pairs, erect, plane above, flattened and prom- 

inent beneath; secondary veins prominulous and 

parallel + ladder-like beneath; petioles 9-17 mm 

long, thick, tomentellous, when young, glabrescent, 

eglandular or glandular. /nflorescences of large, 

spreading terminal panicles, 10—21 cm long by 7—12 

cm broad, the rachis and branches yellow-grey to- 

mentellous; bracts and bracteoles ovate, 3 mm long, 

early caducous. Receptacle campanulate, slightly 

gibbous, 3 mm long, densely grey tomentose on ex- 

terior; pedicels 1-3 mm long; calyx lobes ovate, 

acute, 1.5—2 mm long, unequal, grey tomentose. 

Petals white to bluish, lanceolate to spathulate, nar- 

rowed towards base, c. 2 mm long, glabrous. Sta- 

mens 8—10, with tooth-like staminodes opposite. 

Ovary pilose; style glabrous; stigma truncate. Fruit 

ellipsoid, 5-9 by 3—4 cm, epicarp densely len- 

ticellate; mesocarp 1.5—2 mm thick; endocarp hard, 

thick, marbled, 7-13 mm thick, fibrous, densely 

lanate within. 

Distr. Malesia: Malay Peninsula (S. Kelantan to 

Johore), Sumatra, Borneo (Sabah, Kalimantan). 

Fig. 13. 
Ecol. Lowland rain-forest and beside rivers or in 

valleys extending to 450 m altitude. 

Vern. Malay Peninsula: bedara hutan, kemalau, 

mentelor, merbatu; dungun bukit, Malay; Borneo: 

mankudar, mengkudu, Kalimantan. 
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Fig. 13. Distribution of Parinari oblongifolia 

Hook.f. (dots), P. gigantea KOSTERM. (stars), and P. 

metallica KOSTERM. (triangles). 

8. Parinari gigantea KosTERM. Reinwardtia 7 (1965) 

182, f. 19. 

Large trees to 40 m tall, trunk fluted at base, the 

young branches densely lanate pubescent, glabres- 

cent, with conspicuous small lenticels. Stipules lan- 

ceolate, acute, to 25 mm long, caducous, membra- 

neous, densely appressed tomentellous on exterior, 

glabrous within. Leaves coriaceous, elliptic, 9—17 by 

5—8 cm, glabrous above, with dense conspicuous 

stomatal crypts beneath, bluntly acuminate at apex, 

the tip 3—6 mm long, rounded at base; midrib plane 

above, prominent and pilose, glabrescent beneath; 

primary veins 20—28 pairs, slightly impressed on up- 

per portion, prominulous on lower portion of upper 

surface, straight, erect, parallel; secondary veins + 

parallel; petiole thick, 4—7 mm long, tomentellous 

when young, with 2 small round glands on mid point 

above. Flowers not seen. Infructescence axillary, 

3—5 mm long. Fruit irregularly ellipsoid, 6.5 cm 

long, 4 cm broad; epicarp densely lenticellate; meso- 

carp fleshy; endocarp hard, bony, irregularly ribbed, 

lanate within. 

Distr. Malesia: Borneo (W. Kalimantan, Sabah). 

Fig. 13. 

Ecol. Lowland forest. 

Vern. Lempong, Kalimantan. 

9. Parinari metallica KOSTERM. Reinwardtia 7 (1965) 

AS Sie 3 e160 t..3- 

Trees to 16 m tall, unbuttressed, the young bran- 

ches appressed strigose, glabrescent, conspicuously 

lenticellate. Stipules ovate-lanceolate, acute, 8—15 

mm long, densely brown tomentose, membraneous, 

early caducous. Leaves thickly coriaceous, elliptic, 

8—17 by 4—9 cm, glabrous and shiny with metallic 

sheen above when dry, with dense stomatal crypts 

filled with hairs, apex rounded to shortly blunt acu- 

minate, the tip 0—3 mm long, rounded or subcuneate 
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at base; midrib plane above, prominent beneath; 

primary veins 10—15 pairs, prominulous to plane 

above, prominent beneath, erect, curved only at 

margin; petioles 14—20 mm long, glabrescent, with 

inconspicuous glands near to lamina base, puberu- 

lous, glabrescent. Inflorescence of axillary little- 

branched panicles, 4-10 cm long, the rachis and 

branches densely brown tomentellous; bracts and 

bracteoles ovate, early caducous. Receptacle cam- 

panulate, slightly gibbous, 2—3 mm long, ferrugin- 

eous pubescent on exterior; pedicels 0.5 mm long; 

calyx lobes lanceolate, acute, 1 mm long, tomentel- 

lous. Petals lanceolate, glabrous. Stamens c. 8 with 

short tooth-like staminodes opposite. Ovary densely 

pilose. Style glabrous, equalling stamens; stigma 

truncate. Fruit not seen. 

Distr. Known only from Brunei, Sabah, and 

Sarawak. Fig. 13. 

Ecol. Forests on well-drained soil, hillsides, 

50—300 m altitude. 

10. Parinari prancei KosTERM. Reinwardtia 10 (1985) 

124. 

Trees to 25 m tall, the young branches densely 

brown lanate and pilose, lenticellate. Stipules 

caducous (not seen). Leaves rigidly coriaceous, ellip- 

tic, 9-21 by 6.5—12 cm, glabrous and shiny above 

when mature, lanate when young, with conspicuous 

stomatal crypts filled by lanate pubescence beneath, 

broadly apiculate at apex, rounded to broadly sub- 

cuneate at base; midrib + plane above, prominent 

beneath; primary veins 14—16 pairs, plane or slightly 

impressed above, prominent beneath, arcuate near 

margins, secondary venation parallel and forming a 

ladder-like reticulum; petioles 10-12 mm long, 

densely ferrugineous lanuginose when young, eglan- 

dular. /nflorescences of axillary little branched small 

panicles or racemes, to 3 cm long, the rachis and 

branches densely appressed tomentellous; bracts and 

bracteoles caducous. Receptacle campanulate-cupu- 

liform, 3—4 mm long, appressed tomentellous on ex- 

terior; pedicels 1.5 cm long; calyx lobes triangular, 

acute, 1.5 mm long, tomentellous. Fruit ellipsoid, c. 

4 by 6 cm diam.; epicarp densely lenticellate; meso- 

carp fleshy, 2 mm thick; endocarp woody, very hard 

and thick, marbled, densely lanate within. 

Distr. Malesia: E. Papua New Guinea (Milne 

Bay Prov., Northern Prov.). Fig. 14. 

Ecol. Lowland rain-forest to 400 m altitude. 

11. Parinari rigida KosTERM. Reinwardtia 7 (1965) 

53, f. 6a, b; 163. — Parinari ashtonii KOSTERM. Rein- 

wardtia 7 (1965) 53, f. 7; 164. 

Trees to 30 m tall, unbuttressed, the young branch- 

es tomentellous, glabrescent, inconspicuously len- 

ticellate. Stipules caducous (not seen). Leaves rigidly 

coriaceous, elliptic to oblong ovate, 7.5—23 by 3—8 
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Fig. 14. Distribution of Parinari prancei KosTERM. (diamonds), P. rigida KOSTERM. (stars), and P. sumatrana 

(JACK) BENTH. (triangles). 

cm, those near to inflorescence much smaller than 

others, broadest below mid point, glabrous and 

shiny above, sometimes slightly bullate, the lower 

surface with stomatal crypts filled with pubescence, 

with 2 glandular areas at junction of midrib and 

petiole below, shortly and broadly acuminate at 

apex, the tip 3—17 mm long, rounded or subcordate 

at base; midrib plane or impressed for upper portion 

above, prominent and appressed pilose beneath 

when young; primary veins 13—20 pairs, slightly im- 

pressed above, prominent beneath, slightly curved at 

margins only; secondary venation flattened or 

rounded, parallel; petioles thick, 3—10 mm long, 

grey-pilose pubescent, rugose, with 2 small glands on 

mid point of upper side. Inflorescences of narrow 

terminal panicles to 13 cm long, the rachis and 

branches tomentose; bracts and bracteoles lanceo- 

late, to 2 mm long, early caducous. Receptacle cam- 

panulate, slightly gibbous, 5 mm long, densely vil- 

lous-tomentose on exterior; pedicels c. 1 mm long; 

calyx lobes elongate triangular, 2—2.5 mm long. 

Petals spathulate. Stamens 6—8. Ovary densely vil- 

lous. Style equalling stamens; stigma capitate. Fruit 

irregularly ellipsoid, 5 cm long, to 4 cm diam., 

tapered towards base almost into a stipe; epicarp 

densely lenticellate; mesocarp thin fleshy; endocarp 

thick, woody, marbled, lanate within. 

Distr. Malesia: S. Malay Peninsula, Sumatra, 

Borneo (Sarawak, E. Kalimantan). Fig. 14. 

Ecol. Heath and swamp forests, lowland forest; 

0—1400 m altitude. 

12. Parinari sumatrana (JACK) BENTH. in Hook., 

Niger Fl. (1849) 335; Blume, Mus. Bot.Lugd.-Bat. 2 

(1852) 97; Mia. Fl. Ind. Bat. 1, 1 (1855) 353; ibid. 

(1858) 1084; Suppl. Sumatra (1860) 115; ibid. (1861) 

306; C.MUELL. in Walp., Ann. 4 (1857) 644; Flora 41 

(1858) 255; Hoox. f. Fl. Brit. India 2 (1878) 309; 

Miers, J. Linn. Soc. Bot. 17 (1879) 336; K. & V. 

Bijdr. 5 (1900) 340, p.p. excl. P. costatum auct. non 

BLuME; MerR. J. Arn. Arb. 33 (1952) 239; BACKER 

& Baku.f. Fl. Java 1 (1964) 522, p.p. excl. P. 

costatum; KOSTERM. Reinwardtia 7 (1965) 176. — 

Petrocarya sumatrana Jack, Mal. Misc. 2 (7) (1822) 

67 [repr. Calc. J. Nat. Hist. 4 (1843) 165]. — Lepido- 

carpa ovalis (KORTH.) BLUME ex Mia. FI. Ind. Bat. 1, 

1 (1855) 353. — Ferolia sumatrana (JACK) O. KTZE, 

Rev. Gen. Pl. 1 (1891) 216. — Parinarium auct. non 

BLuME: BACKER, Schoolfl. Java 1 (1911) 445, p.p. — 

Fig. 15. 

Trees to 30 m tall, without buttresses or small ones 

to 50 cm; the young branches densely tomentellous, 

glabrescent, lenticellate. Stipules oblong, to oblong- 

ovate, 5—12 mm long by 3—5 mm wide at base, mem- 

braneous, early caducous, pilose on exterior. Leaves 

chartaceous to subcoriaceous, elliptic to oblong ellip- 

tic, 7—14(—21) by 3—7.5 cm, obtuse to shortly broad 

acuminate at apex, the tip up to 3 mm long, rounded 

to subcordate at base; glabrous and shiny above, 

with deep-set stomatal crypts beneath obscured by 

dense caducous lanate pubescence when young; 

midrib plane to slightly impressed above, pilose 

towards base, prominent beneath; primary veins 
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Fig. 15. Parinari sumatrana (JACK) BENTH. A. Habit; B. leaf undersurface with pubescence removed in small 

area to show stomatal cavities; C. flower; D. flower section; E. petal; F. ovary and style; G. ovary section; 

H. young fruit (KOSTERMANS 21859). 
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9—14 pairs, arcuate, prominulous above, prominent 

beneath; petioles 4-8 mm long, with 2 conspicuous 

glands near middle, lightly canaliculate, glabrescent. 

Inflorescence of short axillary panicles 2—6 cm long, 

the rachis and branches brown tomentose; bracts and 

bracteoles membraneous, tomentellous on exterior, 

puberulous within, caducous. Receptacle conical- 

campanulate, 3 mm long, densely pilose on exterior, 

almost sessile. Petals spathulate, bluish. Calyx lobes 

elongate-triangular, 2 mm long, acute, pilose on 

both surfaces. Fertile stamens 8, unequal. Ovary 

densely pilose. Sty/e glabrous, equalling stamens, the 

stigma truncate. Fruit ellipsoid, 4 by 2.5 cm, epicarp 

densely lenticellate; mesocarp 3—4 mm thick; en- 

docarp marbled in cross section, hard, 5 mm thick, 

densely lanate within. 

Distr. Malesia: Sumatra, W. Java. Fig. 14. 

Vern. Java: kanjere badak. 

Note. This species is distinct from others by the 

predominantly axillary inflorescences. The material 

described as Lepidocarpa ovalis has much larger, 

more pointed leaves than most of the collections, but 

KOSTERMANS is correct in placing that name in 

synonymy under P. sumatrana. 

13. Parinari costata (KORTH.) BLUME, Mélang. Bot. 

2 (1855) 10; Mra. Fl. Ind. Bat. 1, 1 (1855) 354; ibid. 

(1858) 1084; Suppl. Sumatra (1860) 115; C.MUELL. 

in Walp., Ann. 4 (1857) 644; Flora 41 (1858) 255; 

Hook. f. Fl. Brit. India 2 (1878) 309; Kina, J. As. 

Soc. Beng. 66 (1897) 277; Rrptey, Agr. Bull. Str. & 

Fed. Mal. St. 1 (1902) 145; BRANpbis, Indian Trees 

(1906) 278; Burk. J. Str. Br. Roy. As. Soc. n. 73 

(1916) 200; Merr. J. Str. Br. Roy. As. Soc. n. 76 

(1917) 81; Enum. Born. Pl. (1921) 290; Riwtey, FI. 

Mal. Pen. 1 (1922) 666; MERR. Enum. Philip. FI. Pl. 

2 (1923) 236; Burk. Dict. (1935) 1667; HEYNE, Nutt. 

Pl. Ned. Ind. ed. 3 (1950) 697; KosTERM. Rein- 

wardtia 7 (1965) 179, f. 17a, b; PRANCE & WHITM. 

Tree Fl. Malaya 2 (1973) 333. 

For further synonyms, see under the subspecies. 

KEY TO THE SUBSPECIES 

1. Inflorescence and flowers densely ferrugineous 

villous pubescent. Often at high altitudes 

b. ssp. rubiginosa 

1. Inflorescence and flowers sparsely to densely grey 

or brown appressed pubescent. Lowlands. 

2. Primary leaf veins 16—26 pairs; mature leaves 

9—15.7 cm long, oblong (index 2.3—3.65). Fruit 

exocarp usually densely verrucose 

c. ssp. polyneura 

2. Primary leaf veins 10—16 pairs; mature leaves 

5—10.5 cm long, elliptic (index 1.7—2.7), rarely 

oblong. Fruit exocarp usually sparsely verrucose 

a. ssp. costata 
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a. ssp. costata. — Lepidocarpa costata Kortu. Ned. 

Kruidk. Arch. 3 (1855) 387; Mia. Fl. Ind. Bat. 1, 1 

(1855) 354, in syn., sphalm. Lepidocarya costata. — 

Ferolia costata (KORTH.) O. KTzE, Rev. Gen. Pl. 1 

(1891) 216. 

Tree to 60 m tall, trunk buttressed up to 2 m, the 

young branches densely appressed tomentellous, 

glabrescent, with small conspicuous lenticels. Stip- 

ules lanceolate, membranaceous, 3—7 mm long, 

pilose on exterior, early caducous. Leaves coriaceous 

or rigidly chartaceous, elliptic, subovate-elliptic to 

oblong (leaf index 1.7—2.7), 5—10.5 by 1.8—4 cm, 

glabrous above when mature but with sparse lanate 

covering when very young, with stomatal cavities 

filled with grey lanate pubescence beneath, acumi- 

nate at apex, the tip 3—5 mm long, round to sub- 

cuneate at base; midrib prominulous above, tomen- 

tellous towards base, prominent beneath; primary 

veins 10—16 pairs, arcuate, prominulous above, 

prominent beneath; secondary veins rounded or only 

slightly flattened; petioles S—9 mm long, slender, 

tomentellous when young, soon glabrous, usually 

eglandular or with 2 inconspicuous median glands. 

Inflorescences of predominantly axillary or terminal 

few-flowered lax panicles to 8 cm long, the rachis and 

branches appressed grey to brown appressed tomen- 

tellous; bracts and bracteoles lanceolate, c. 2 mm 

long, caducous. Receptacle campanulate, slightly 

gibbous, grey-brown pubescent on exterior, 3—3.5 

mm long; pedicels 0.5—1 mm long; calyx lobes ovate, 

acute, 1.5—2 mm long, grey tomentellous on exte- 

rior. Petals white, spathulate, 1.5—2 mm long, cadu- 

cous, glabrous. Stamens 7—8, with small tooth-like 

staminodes opposite, slightly unequal; style gla- 

brous; stigma capitate. Fruit ellipsoid, to 3.5 by 4.5 

cm; epicarp usually sparsely verrucose; mesocarp 2 

mm, fleshy; endocarp hard, marbled, 3—5 mm thick, 

fibrous, densely lanate within. 

Distr. Malesia: Malay Peninsula, Sumatra, 

Borneo, Philippines (Mindanao, Culion, Samar). 

Fig. 16. 

Ecol. Lowland forest, hillsides, ridges; altitude 

up to 300 m. 

Vern. Malay Peninsula: kemalau, mambatu, 

merbatu; Borneo: augok, Piak, bugan, Iban. 

b. ssp. rubiginosa (RIDLEY) PRANCE, Brittonia 39 

(1987) 368. — Parinarium helferi Hoox. f. Fl. Brit. 

India 2 (1878) 311, excl. syn. Parinarium sumatra- 

num sensu KURZ; BRANDIS, Indian Trees (1906) 278; 

KosTERM. Reinwardtia 7 (1965) 175. — Parinari 

rubiginosa RIDLEY, J. Str. Br. Roy. As. Soc. n. 75 

(1917) 29; Fl. Mal. Pen. 1 (1922) 668; Foxw. Mal. 

For. Rec. 3 (1927) 175; Burk. Dict. (1935) 1667; 

KosTERM. Reinwardtia 7 (1965) 168, f. 10; PRANCE & 

Wuirt. Tree Fl. Malaya 2 (1973) 336. — Parinarium 

costatum BLUME var. rubiginosum Rip.ey, J. Fed. 
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Fig. 16. Distribution of Parinari costata (KOSTERM.) BLUME (diamonds), P. costcta ssp. rubiginosa (RIDLEY) 

PRANCE (triangles), and ssp. polyneura (MIQ.) PRANCE (inverted triangles). 

Mal. St. Mus. 6 (1915) 143. — Parinari bicolor MERR. 

Philip. J. Sc. 10 (1915) Bot. 309; Enum. Philip. FI. 

Pl. 2 (1923) 235; KosTERM. Reinwardtia 7 (1965) 172, 

ifs 2 

Leaves 4—11.5 by 1.6—4.3 cm, oblong elliptic to 

oblong lanceolate; primary veins 11—19 pairs; pet- 

ioles 4—8 mm long, thickly tomentose. Inflorescence 

dense to lax, ferrugineous villous pubescent. Fruit 

exocarp sparingly lenticellate. 

Distr. Burma; Malesia: Malay Peninsula, Bor- 

neo (Sabah, Sarawak, Kalimantan), Philippines 

(Mindanao, Bucas Grande I.). Fig. 16. 

Ecol. In lower montane forests of Malay Penin- 

sula and Borneo (750—1500 m) and lowland forests 

of the Philippines. 

Vern. Merbatu, Malay (= Malesian standard 

timber name for various genera); Borneo: mengku- 

dur, Balikpapan. 

c. ssp. polyneura (MIQ.) PRANCE, Brittonia 39 (1987) 

368. — Parinariuin polyneurum Mia. FI. Ind. Bat., 

Suppl. Sumatra (1860) 115; ibid. (1861) 306; Hook. 

f. Fl. Brit. India 2 (1878) 309; Kina, J. As. Soc. Beng. 

60 (1897) 278; K. & V. Bijdr. 3 (1901) 340; KosTERM. 

Reinwardtia 7 (1965) 167, f. 9a, b; PRANCE & WHITM. 

Tree Fl. Malaya 2 (1973) 336. — Ferolia polyneura 

(Miq.) O. KtzeE, Rev. Gen. Pl. 1 (1891) 216. 

Leaves 9—15.7 by 3.7—6.3 cm, oblong (index 2.3 

—3.65); primary veins 16—26 pairs; petioles 3—7 mm 

long, thick, tomentose. /nflorescence lax, inflores- 

cence and flowers with grey appressed tomentellous 

pubescence. Fruit exocarp usually densely verrucose. 

Distr. Malesia: Malay Peninsula (Kelantan, 

Perak, Pahang, Malacca), Singapore, Sumatra, Bor- 

neo. Fig. 16. 

Ecol. Lowland forest and occasionally in hills 

and seasonal swamps. 
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Excluded species 7520] ex Hook. f. Fl. Brit. India 2 (1878) 311; 

KosTERM. Reinwardtia 7 (1965) 178, f. 16. = 

Parinari wallichiana R.Br. [in Wall., Cat. (1832) | Dipterocarpus cornutus DYER (Dipterocarpaceae). 

6. ATUNA 

RaFIN. Sylva Tellur. (1838) 153; KosTERM. Reinwardtia 7 (1969) 421; PRANCE 

& WuitM. Tree Fl. Malaya 2 (1973) 323; SmitH, Fl. Vit. Nova 3 (1985) 47. — 

Atunus RUMPH. Herb. Amb. 1 (1741) 171, t. 66; LAMK, Encycl. Méth. 1 (1783) 

329, non Atunus RUMPH. (1743); PANIGRAHI & PUROHIT, Taxon 32 (1983) 122. 

— Cyclandrophora Hassk. Flora 25, Beibl. 1 (1842) 47; STEEN. Bull. Jard. Bot. 

Btzg III, 17 (1948) 461; KosTERM. Candollea 20 (1965) 118. — Moquilea sect. 

Cyclandrophora (Hassk.) ENDL. Gen. Pl. Suppl. 3 (1843) 103. — Parinarium 

subg. Cyclandrophora (Hassk.) BLUME, Meélang. Bot. 2 (1855) 10; repr. Flora 

N.R. 16 (1858) 255. — Parinarium subg. Macrocarya Mia. Fl. Ind. Bat. 1, 1 

(1855) 354. — Parinarium sect. Cyclandrophora (HaAssk.) C.MUELL. in Walp., 

Ann. (1857) 644. — Entosiphon BEepp. Madr. J. Lit. Sci. ser. 3, 1 (1864) 44. — 

Parinarium subg. III Hook. f. Fl. Brit. India 2 (1878) 308, p.p. — Petrocarya 

auct. non SCHREB.: JACK, Mal. Misc. 2 (7) (1822) 68 [repr. Hook. Comp. Bot. 

Mag. 1 (1836) 220; Calc. J. Nat. Hist. 4 (1843) 164]. — Parinari auct. non AUBL. 

(Parinarium auct. non Juss.): BENTH. in Hook., Niger Fl. (1849) 333, p.p.; 

Bium_E, Mus. Bot. Lugd.-Bat. 2 (1852) 94; BENTH. in Benth. & Hook.f., Gen. 

Pl. 1 (1865) 607; BorRL. Handl. Fl. Ned. Ind. 1 (1890) 431, 424; Focke in E. 

& P. Nat. Pfl. Fam. 3, 3 (1891) 60; Koorp. Exk. Fl. Java 2 (1912) 338; RIDLEY, 

Fl. Mal. Pen. 1 (1922) 666. — Fig. 19. 

Small to large trees, ultimate shoots with complicated system of divaricate 

branching. Stipules large, prominently keeled, lateral, persistent or subpersis- 

tent. Leaves almost glabrous on both surfaces, often with minute papillae on 

venation giving beaded appearance, without stomatal crypts, with a pair of 

glands on midrib at or near base of lower surface. Petioles eglandular. /n- 

florescence a raceme, or sparsely branched, contracted panicle. Bracts and 

bracteoles persistent, eglandular, not enclosing groups of flower buds. Flowers 

hermaphrodite. Receptacle obconical to cylindrical, as long as or exceeding 

calyx lobes, hollow, hairy inside throughout, throat blocked by retrorse hairs. 

Calyx lobes 5, broadly ovate to lanceolate, tomentellous on both surfaces. 

Petals 5, glabrous, exceeding calyx lobes. Stamens 10—20, posterior, inserted 

unilaterally on margin of disk; filaments free, exserted; staminodes forming a 

barely visible denticulate margin to throat. Ovary inserted at mouth of recep- 

tacle tube, pilose on exterior; carpel bilocular with 1 ovule in each loculus. Fruit 

large; epicarp glabrous, densely verrucose-crustaceous; mesocarp transversely 

fibrous; endocarp hard, thick, shortly and sparsely hairy inside, breaking up ir- 

regularly at germination. Cotyledons large and strongly ruminate. Germination 

cryptocotylar, eophylls alternate. 
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Distr. About 11 species in Southern India, Thailand, E. to Fiji and Samoa in the Pacific; in Malesia 5 

species in the Malay Peninsula throughout Indonesia, and New Guinea. 

Vern. Merbatu, Malay = Malesian standard timber name for various genera. 

KEY TO THE SPECIES 

(including species of India and the Pacific) 

1. Leaf apex rounded; primary veins 6—8 pairs. Fiji RS SONI OOS ROS A. elliptica (KOSTERM.) KOSTERM. 

1. Leaf apex acuminate or acute; primary veins usually more than 10 pairs. India, Malesia, or Pacific: Fiji, 

only A. racemosa. 

2. Receptacle tube cylindrical and narrow. 

3. Leaves broadly elliptic, 8-10 cm broad; rounded at base; apex shortly acuminate, the acumen 2—3 mm 

TORE A aeNa Ceres he ee Aeatahin Sialic stteal RA obs ewehet ate fay che Sieretclers stoke aise tenet eatetel eee tema 1. A. latifrons 

3. Leaves oblong, 2.5—6 cm broad; subcuneate to rounded at base; apex with long thin acumen 4—22 mm 

long. 

4. Receptacle 8-13 mm long. Leaf apex long acuminate; base rounded.............. 2. A. nannodes 

4. Receptacle 5-7 mm long. Leaf apex short acuminate, the acumen 3—10 mm long; base cuneate 

2. Receptacle tube funnel-shaped to campanulate. 

3. A. penangiana 

5. Leaves broadly ovate, thickly coriaceous, cordate at base, 4.5—-12 cm long........... 4. A. cordata 

5. Leaves usually elliptic, chartaceous to thinly coriaceous, usually rounded at base (if cordate then ex- 

ceeding 10 cm in length). 

6. Fertile stamens 12—14. Inflorescence sericeous or sparsely pilose. /ndia. 

7. Inflorescence sparsely pilose. Leaves elliptic-lanceolate, with 8—10 pairs of primary veins. /ndia 

A. indica (BEDD.) KOSTERM. 

7. Inflorescence densely sericeous. Leaves lanceolate, with 12—16 pairs of primary veins. /ndia 

A. travancorica (BEDD.) KOSTERM. 

6. Fertile stamens 15—20. Inflorescence tomentellous. Not in /ndia.................. 5. A. racemosa 

1. Atuna latifrons (KOSTERM.) PRANCE & WHITE, 

Phil. Trans. Roy. Soc. Lond. 320 (1987) 132. — 

Parinarium latifolium HEND. Gard. Bull. Str. Settl. 

7 (1933) 102, nom. illeg., non latifolium EXELL. — 

Parinari latifrons KOSTERM. Reinwardtia 7 (1965) 54. 

— Cyclandrophora latifolia (HEND.) PRANCE in 

Kosterm., Candollea 20 (1965) 121. — Atuna latifolia 

(HEND.) KOoSTERM. Reinwardtia 7 (1969) 421. 

Small tree to 5 m tall, the young branches densely 

lanate-tomentellous becoming glabrous, obscurely 

lenticellate. Stipules lanceolate, to 11 mm long, 

acute, keeled, sparsely appressed pubescent. Leaves 

chartaceous, broadly elliptic, 11-13 by 8—10 cm, 

glabrous and shiny above, slightly bullate, glabrous 

beneath except for sparsely pilose venation, apex 

very shortly abrupt acuminate, the acumen 2—3 mm 

long, rounded at base with base contracted into 

petiole; midrib prominent on both surfaces, slightly 

pilose towards base above, pilose beneath; primary 

veins 12—14 pairs, prominulous inset in a groove’ 

above, prominent and pilose beneath, venation 

prominulous; petioles thick, 5—7 mm long, terete, 

densely brown lanate when young. /nflorescences of 

axillary little-branched panicles or spikes, to 5 cm 

long, densely brown sericeous; bracts and bracteoles 

to 15 mm long, ovate-lanceolate, acute, densely seri- 

ceous on exterior, appressed puberulous within. Re- 

ceptacile tube narrowly cylindrical, 7-11 mm long, 

sericeous on exterior, sessile; calyx lobes lanceolate 

to oblong-ovate, 5-10 mm long, unequal, densely 

sericeous on exterior, tomentellous within. Petals 

obovate narrowed to base, 10—11 mm long. Stamens 

c. 20, inserted on faucal annulus 2 mm high with 

tooth-like staminodes opposite, the filaments 10—12 

mm long. Ovary densely strigose. Style slender, gla- 

brous; stigma truncate. Fruit unknown. 

Distr. Known only from Malay Peninsula on 

Kedah-Perak border. Fig. 17. 

lice 

Loe 

Fig. 17. Distribution of Atuna latifrons (KOSTERM.) 

PRANCE & WHITE (star) and A. cordata COCKBURN 

ex PRANCE (triangles). 

100° 110° 
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2. Atuna nannodes (KosTERM.) KOSTERM. Rein- 

wardtia 7 (1969) 422; PRANcE & WuiTM. Tree FI. 

Malaya 2 (1973) 325. — Parinari nannodes KOSTERM. 

Reinwardtia 7 (1965) 50, f. 4. — Cyclandrophora 

nannodes (KOSTERM.) KOSTERM. & PRANCE, Can- 

dollea 20 (1965) 122. 

Trees to 20 m, usually smaller, unbuttressed; the 

young branches sparsely appressed hirsutulous- 

strigose, soon glabrous, obscurely lenticellate. Stip- 

ules narrowly lanceolate, acute, 6-12 mm long, 

strigose to glabrous, subpersistent. Leaves thinly co- 

riaceous, oblong-lanceolate, 6.7—19 by 2.5—5.5 cm, 

glabrous on both surfaces, sometimes slightly bullate 

above, long slender acuminate at apex, the acumen 

7—22 mm long, rounded at base; midrib promin- 

ulous above, prominent beneath; primary veins 

10—12 pairs, arcuate, prominulous on both surfaces 

Or sometimes prominent beneath; petioles 2-4 mm 

long, glabrescent, eglandular, the lower part swollen, 

usually curved. Inflorescences axillary racemes 3—7 

cm long, the rachis densely sericeous-tomentellous; 

bracts and bracteoles lanceolate, 3—7(—13) mm long, 

persistent, sericeous. Receptacle cylindrical, 8—13 

mm long, densely sericeous on exterior, sessile; calyx 

lobes to 6 mm long, unequal, acute, sericeous on ex- 

terior. Petals white, spathulate to ovate, 8-12 mm 

long, narrowed to base. Stamens 18—20, black to 

purple, the filaments 10—15 mm long, slightly unilat- 

eral with tooth-like staminodes opposite. Style to 15 

mm long, glabrous; stigma capitate. Ovary pilose. 

Fruit ellipsoid, 3—4 by 1.5 cm, slightly tapered to 

base, crustaceous verrucose on exterior; mesocarp 

2—2.5 mm, fibrous, hard, endocarp thin. 

Distr. Malesia: Malay Peninsula (Trengganu and 

Pahang southward), Borneo (Sabah, Sarawak). Fig. 

18. 

Ecol. Well drained forests to 500 m altitude. 

Vern. Merbatu, Malay. 

Fig. 18. Distribution of Atuna nannodes (KOSTERM.) 

KosTERM. (triangles), A. penangiana (KOSTERM.) 

KosTERM. (dots). 
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3. Atuna penangiana (KOSTERM.) KOSTERM. Rein- 

wardtia 7 (1969) 422; PRANCE & WuitTM. Tree FI. 

Malaya 2 (1973) 326. — Cyclandrophora penangiana 

KOSTERM. & PRANCE, Candollea 20 (1965) 124. — 

Parinari asperula auct. non Miq.: Kina, J. As. Soc. 

Beng. 66 (1897) 281, p.p. 

Trees to 20 m tall, unbuttressed, the young branch- 

lets glabrescent, obscurely lenticellate. Stipules lan- 

ceolate, acute, to 7 mm long, glabrous, stiff, subper- 

sistent. Leaves thinly subcoriaceous, oblong to 

oblong lanceolate, 3.7—13 by 2—5.5 cm, glabrous on 

both surfaces, acuminate at apex, the acumen 3—10 

mm, cuneate at base; midrib flattened prominulous 

above, prominent beneath; primary veins 10—13 

pairs, arcuate, prominulous on both surfaces; pet- 

ioles 3—5 mm long, eglandular, glabrescent, smooth, 

not swollen or curved. Inflorescences axillary ra- 

cemes 3—7 cm long, the rachis densely appressed 

pilose; bracts and bracteoles sericeous to 10 mm 

long, persistent. Receptacle cylindrical, 5-7 mm 

long, sericeous pubescent on exterior; calyx lobes 

acute, 4—5 mm long, slightly unequal. Stamens c. 20, 

the filaments to 8 mm long with tooth-like stami- 

nodes opposite. Style to 10 mm long, stigma capitate. 

Ovary pilose. Fruit (immature) ellipsoid, epicarp 

crustaceous, verrucose. 
Distr. Malesia: Malay Peninsula (Penang, 

Perak, Johore, Kelantan and Trengganu). Fig. 18. 

Ecol. Well drained forests to 500 m altitude. 

Vern. Membatu, Malay. 

Note. The two species Atuna nannodes and A. 

penangiana are hard to separate. The larger flowers 

of A. nannodes seem consistent and the species gen- 

erally has leaves with a much longer apex. These may 

be one variable species. 

4. Atuna cordata COCKBURN ex PRANCE, Brittonia 

39 (1987) 364. — Atuna cordata COCKBURN, Trees of 

Sabah 2 (1980) 82, nom. inval. 

Tree to 40 m tall, the trunk often with thick but- 

tresses; young branches glabrescent, inconspicuously 

lenticellate. Stipules to 1.7 cm long, very early cadu- 

cous. Leaves coriaceous, broadly ovate, 4.5—12 cm 

long, 3—9.5 cm wide, abruptly acuminate at apex, 

the acumen 1—3 mm long, cordate at base, glabrous 

and shiny above, glabrous beneath; midrib promin- 

ulous above, prominent beneath; primary veins 9—12 

pairs, lightly prominulous above, prominulous and 

glabrous beneath; petioles 1-3 mm long, short and 

thick, glabrous. Inflorescences of terminal and 

subterminal racemes 4—8 cm long, borne in single or 

more often in paired branches, densely tomentellous 

on exterior, puberulous within; bracts and bracteoles 

ovate, tomentellous, early caducous. Receptacle 5—7 

mm long, conical to campanulate, tomentellous on 

exterior, sessile; calyx lobes slightly unequal, tomen- 

tellous on both surfaces. Petals c. 7 mm long, 
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Fig. 19. Atuna racemosa RAFIN. ssp. excelsa (JACK) PRANCE. A. Habit; B. leaf undersurface; C. flower bud; 

D. flower section; E. ovary section; F. base of stamens; G. petal; H. fruit (A—G WHITMORE 3542, H AGAMA 

4222). 



1989] CHRYSOBALANACEAE (Prance) 669 

obovate, glabrous. Stamens c. 10, inserted on one 

side of ring, the filaments 10-12 mm long. Ovary 

densely pilose. Style slender, hirsutulous on lower 

portion. Fruit 6 cm long, 5 cm wide, ovoid; epicarp 

crustaceous verrucose, mesocarp 5 mm thick, fi- 

brous, hard, endocarp thin. 

Distr. Malesia: Borneo (Sabah). Fig. 17. 

Ecol. Hill forests on ultrabasic rock. 

5. Atuna racemosa RaArFin. Sylva Tellur. (1838) 153; 

Merk. Index Rafin. (1949) 136; KosTERM. Reinward- 

tia 7 (1969) 422. — Fig. 19. 

For further synonyms, see under the subspecies. 

KEY TO THE SUBSPECIES 

1. Leaves 10—25(—35) cm long, usually elliptic, 

oblong or lanceolate but sometimes ovate, char- 

taceous or thickly coriaceous, the apex long finely 

acuminate, 6—25 mm long; petioles thick. Flowers 

10—17 mm long. Medium to large trees often with 

filtrtedtbole: S39 o.c6c0c. os noes a. ssp. racemosa 

1. Leaves 4.5—12 cm long, usually ovate or oblong- 

ovate, subcoriaceous or coriaceous, the apex 

bluntly acuminate, 3—10 mm long; petioles thin. 

Flowers 8—11 mm long. Large trees with cylin- 

dricalibolesviznctiica corked b. ssp. excelsa 

a. ssp. racemosa. — Atunus alba RumpH. Herb. 

Amb. 1 (1741) 171, t. 66, non Atunus litorea RUMPH. 

Herb. Amb. 3 (1743) 96, t. 63. — Cyclandrophora 

glaberrima Hassk. Flora 25 (2), Beibl. 1 (1842) 47; 

ibid. 27 (1844) 583; Cat. Hort. Bog. (1844) 269. — 

Parinari glaberrimum (Hassk.) Hassk. Tijd. Nat. 

Ges. Phys. 10 (1843) 147; C.MUELL. in Walp., Rep. 

5 (1845/46) 647; in Walp., Ann. 4 (1857) 645; BLUME, 

Mus. Bot. Lugd.-Bat. 2 (1852) 98; Mia. Fl. Ind. Bat. 

1, 1 (1855) 355; K. & V. Bijdr. (1900) 338, incl. var. 

lanceolatum (TESM. & BINN.) K. & V., p.p. quoad 

spec. Java; Burk. Dict. (1935) 1696; BACKER & 

BakH.f. Fl. Java 1 (1964) 522. — Parinarium sca- 

brum Hassk. Tijd. Nat. Ges. Phys. 10 (1843) 147, 

nomen; Cat. Hort. Bog. (1844) 269, nomen; Flora 27 

(1844) 585; C.MUELL. in Walp., Rep. 5 (1845/46) 

647; in Walp., Ann. 4 (1857) 645; BLuME, Mus. Bot. 

Lugd.-Bat. 2 (1852) 95, p.p.; Mra. Fl. Ind. Bat. 1, 1 

(1855) 354, t. 5; K. & V. Bijdr. 5 (1900) 337, p.p.; 

BACKER, Schoolfl. Java (1911) 445; Rm.ey, FI. Mal. 

Pen. 1 (1922) 669. — Parinarium lanceolatum TEIIsM. 

& BInn. Cat. Hort. Bog. (1854) 253, 255, nomen. — 

Parinarium amboinense TEsM. & BINN. /.c. 254, 

nomen. — Parinarium margarata A.GRAY, Bot. 

Wilkes U.S. Expl. Exped. 1 (1854) 489, t. 55; 

C.MUELL. in Walp., Ann. 4 (1857) 646. — Parina- 

rium laurinum A.GRAY, Bot. Wilkes U.S. Expl. Ex- 

ped. 1 (1854) 490, t. 55; C.MUELL. in Walp., Ann. 4 

(1857) 646; MerR. Philip. J. Sc. 10 (1915) Bot. 210; 

KANEHIRA, Bot. Mag. Tokyo 45 (1931) 282. — Petro- 

carya glaberrima (Hassk.) Miers, J. Linn. Soc. Bot. 

17 (1879) 336. — Ferolia glaberrima (Hassxk.) O. 

Ktze, Rev. Gen. Pl. 1 (1891) 216. — Ferolia scabra 

(Hassk.) O. KtTzeE, /.c. 216. — Petrocarya scabra 

(Hassk.) Miers, J. Linn. Soc. Bot. 17 (1897) 336. — 

Parinarium elatum Kina, J. As. Soc. Beng. 66 (1897) 

280; RipLey, Fl. Mal. Pen. 1 (1922) 669. — Parina- 

rium hahlii Wars. Tropenpfl. 6 (1902) 370. — Pari- 

narium mindanaense PERK. Fragm. Fl. Philip. 

(1904) 119. — Parinarium curranii MERR. Philip. J. 

Sc. 4 (1909) Bot. 264. — Parinarium warburgii PERK. 

ex MerR. J. Str. Br. Roy. As. Soc. n. 76 (1917) 82. 

— Cyclandrophora elata (KING) KosTERM. Candollea 

20 (1965) 122. — Cyclandrophora scabra (HAssK.) 

KosTERM. /.c. 126. — Cyclandrophora laurina 

(GRAY) KosTERM. /.c. 135. — A. elata (KING) 

KosTERM. Reinwardtia 7 (1969) 421; PRANCE & 

Wuit. Tree Fl. Malaya 2 (1973) 324. — Atuna 

scabra (HASsK.) KOSTERM. Reinwardtia 7 (1969) 422. 

Trees to 45 m tall, usually smaller, the bole often 

fluted, young branches glabrous or appressed strig- 

ose. Stipules lanceolate, stiff, to 20 mm long, acute, 

glabrous to strigose, subpersistent. Leaves usually 

chartaceous, more rarely stiffly coriaceous, broadly 

ovate, elliptic, oblong or even lanceolate, 10—25 

(—35) by 3.5—11 cm, acuminate at apex, the acumen 

6—25 mm long, rounded to subcordate at base, 

glabrous on both surfaces when mature, sometimes 

sparsely strigose beneath on lower portion when 

young; midrib prominent on both surfaces; primary 

veins 10—13 pairs, prominulous above, prominent 

beneath, straight or arcuate; the venation conspicu- 

ously papillose and often giving leaf a scabrous ap- 

pearance; petioles thick, 3—7 mm long, glabrous or 

pilose glabrescent. Jnflorescences of axillary racemes 

or little branched with up to 3 racemose branches on 

short main peduncle, 5—15 cm long, the rachis 

tomentellous to sericeous; bracts and bracteoles 

ovate, acute, to 8 mm long, caducous. Receptacle 

turbinate-campanulate, 5-10 mm long, tomentose 

to sericeous on exterior; pedicels 0.5—1 mm long, 

calyx lobes 4—7 mm long, ovate to ovate-oblong, 

densely tomentellous on both surfaces. Petals ovate- 

oblong, to 10 mm long, blue or white. Stamens 

15—20, pale blue, to 15 mm long with tooth-like 

staminodes opposite. Ovary densely villous. Style 

equalling filaments, stigma small. Fruit ellipsoid to 

subglobose, to 7.5 cm diam.; epicarp crustaceous 

verrucose; mesocarp to 11 mm thick, endocarp thin, 

1—3 mm, densely pilose within. 

Distr. A wide range from Thailand to the 

Pacific: Admiralty, Caroline, and Solomon Islands, 

Fiji, Tonga, Samoa; in Malesia: Malay Peninsula 

(Perak), Singapore, Sumatra, Borneo (Sarawak, 

Brunei), Sulawesi, Philippines, Ambon, Ternate, 

Ceram, New Guinea, New Britain. Fig. 20. 
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Fig. 20. Distribution of Atuna racemosa RAFIN. ssp. racemosa (dots) and ssp. excelsa (JACK) PRANC 

(triangles). Atuna racemosa ssp. racemosa also occurs in Tonga, Fiji, and Samoa outside the area shown in 

the map. 

Ecol. Usually occurring in well-drained lowland 

or hill forest, up to 600 m altitude, but also found on 

riverbanks, freshwater or brackish swamps and even 

in mangrove. 

Uses. The fruit (cotyledon) is grated and made 

into a putty for caulking canoes, widely used in 

Pacific islands. An oil is extracted from the seeds 

used variously in different areas, e.g. to scent 

coconut oil and for hairdressing. The leaves are used 

to thatch the outside walls of houses in Fiji. The 

wood is used locally for posts and poles, but is not of 

good quality. 

Vern. Jangong, membatu, Malay; kisokka, Jav.; 

Borneo: belibu, senumpol, Iban, kukut, Sarawak, 

merampangi, tatambu, Sabah, torog, Orang Sungei, 

K’tangan; Sulawesi: /omo, Makassar; Philippines: 

aluma, Ceb., botabon, butabul, getabon, Tagb., 

botga, Bik., pantog-usa, Kuy., pinae, tabontaba, 

takoutaban, Bis., tabong, Bag., tabon-tabon, C. 

Bis., Bik., Mbo., samake, Bug.; New Guinea: 

asikua, asista, Saki, bata-bata, koewao, Kwerba, 

dela, Mooi, kan, Oriomo, low tukwa, lowtukwa, 

Manikiong, mangosowai, Japen; New Britain: /atita, 

tita; New Georgia: jij, tavai, tita, Uso; Caroline Is.: 

agaratim, ais, eis, eritem, grihing, Palau, adidi, Yap, 

Solomon Is.: do-omu, oso, saia, tij, Kwara’ae; Fiji: 

makita; Tonga: hea, seea; Samoa: ifi-ifi. 

Note. KosTERMANS included Cyclandrophora 

glaberrima as a synonym of Atuna excelsa rather 

than where it is placed here. There seems little doubt 

based on the original description and herbarium 

material at Leiden bearing HAssKARL’s writing that 

C. glaberrima is equal to Atuna racemosa ssp. race- 

mosa as defined here. The original description of C. 

glaberrima indicates leaves that are far too large for 

ssp. excelsa. Atuna excelsa was distinguished by 

KOSTERMANS by its coriaceous leaves and short pet- 

ioles. However, many sheets which he determined as 

A. racemosa have equally short petioles and there is 

much variation in leaf texture. Therefore it is not 

possible to maintain A. e/ata. Similarly the distinc- 

tion of A. scabra was the scabrous texture of the 

leaves and their more lanceolate shape. Many collec- 

tions of A. racemosa are equally scabrous (e.g. LAE 

52392 from New Guinea) and there is so much varia- 

tion in leaf shape that it would be quite impossible to 

separate A. scabra on that feature. This was already 

placed under Parinari glaberrimum by BACKER and 

BAKHUIZEN VAN DEN BRINK (/.c. 1964). 

b. ssp. excelsa (JACK) PRANCE, Stat. nov. — Petroca- 

rya excelsa JACK, Mal. Misc. 2 (7) (1822) 68 [repr. 

Hook. Comp. Bot. Mag. 1 (1836) 220; Calc. J. Nat. 

Hist. 4 (1843) 164]; WaLP. Rep. 2 (1843) 7. — Parina- 
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rium jackianum BENTH. in Hook., Niger Fl. (1849) 

335; Mia. Fl. Ind. Bat. 1, 1 (1855) 356; C.MUELL. in 

Walp., Ann. 4 (1857) 644; Hook. f. Fl. Brit. India 2 

(1878) 312. — Parinarium asperulum Mig. FI. Ind. 

Bat., Suppl. Sumatra (1860) 115, nomen; ibid. (1861) 

307, descr.; Hook. f. Fl. Brit. India 2 (1878) 310; 

Kina, J. As. Soc. Beng. 66 (1897) 281; K. & V. Bijdr. 

(1900) 337, p.p.; RmLey, Fl. Mal. Pen. 1 (1922) 670. 

— Ferolia asperula (M1Q.) O. KTzE, Rev. Gen. Pl. 1 

(1891) 216. — Ferolia jackiana (BENTH.) O. KTZE, l.c. 

— Parinarium spicatum Kina, J. As. Soc. Beng. 66 

(1897) 279; Ripey, FI. Mal. Pen. 1 (1922) 669. — 

Parinarium maingayi Kinc, J. As. Soc. Beng. 66 

(1897) 280; Rm ey, Fl. Mal. Pen. 1 (1922) 669. — 

Parinarium villamilii MERR. Philip. J. Sc. 10 (1915) 

Bot. 308; Enum. Philip. Fl. Pl. 2 (1923) 236. — 

Cyclandrophora_ villamilii (MERR.) PRANCE ex 

KosTERM. Candollea 20 (1965) 126. — Cyclan- 

drophora excelsa (JACK) KOSTERM. /.c. 128. — 

Cyclandrophora asperula (MiQ.) PRANCE ex Kos- 

TERM. /.c. 130. — Atuna villamilii (MERR.) KOSTERM. 

Reinwardtia 7 (1969) 422. — Atuna excelsa (JACK) 

KosTERM. /.c. 422; PRANCE & WHIT. Tree FI. 

Malaya 2 (1973) 324. — Fig. 19. 

Tree to 45 m tall, the trunk buttressed up to 2 m, 

not fluted, the young branches sparsely strigose, 

glabrescent, obscurely lenticellate. Stipules lanceo- 

late, 8—15 mm long, acute, sparsely strigose, subper- 

sistent. Leaves rigidly chartaceous to coriaceous, 

ovate to oblong-ovate or less frequently oblong, 

4.5—12 by 2—5 cm, acuminate at apex, the acumen 

3—10 mm long, subcordate, rounded or subcuneate 

at base, glabrous on both surfaces; midrib prominent 

on both surfaces; primary veins 9—13 pairs, arcuate, 

prominulous above, prominent beneath, the vena- 

tion papillose giving a beaded appearance; petioles 

slender, 3—6 mm long, puberulous, glabrescent or 

glabrous. Inflorescences of axillary racemes to 7.5 

cm long, or little branched with 2 or more racemose 

branches on short main peduncle, the rachis and 

branches densely short sericeous; bracts and brac- 
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teoles oblong, c. 3 mm long, persistent. Receptacle 

turbinate-campanulate, 4—7 long, sericeous on ex- 

terior; calyx lobes ovate, equal, to 4 mm, sericeous 

on exterior, tomentellous within. Petals white to 

bluish white, oblong, to 5 mm long, caducous. Sta- 

mens 13-18, to 8 mm long with tooth-like stamin- 

odes opposite. Ovary pilose. Style glabrous, equal- 

ling filaments, glabrous above, stigma small. Fruit 

subglobose to slightly pyriform, 5—7 cm diam. or 

5—7 by 3.5—4.5 cm; epicarp crustaceous, verrucose; 

mesocarp fibrous, 5—8 mm thick, endocarp thin, 

densely pilose within. 

Distr. Malesia: Malay Peninsula (Kedah and 

Trengganu southward), Sumatra, Java, Borneo, N. 

Sulawesi. Fig. 20. 

Ecol. Lowland forests on well drained soils ex- 

tending to 750 m altitude on ridges and hillsides. 

Vern. Malay Peninsula: kemalau ulat, merbatu; 

Sumatra: kemiling utan, klappa soepai, pelec kamb- 

ing, salak; Borneo: membatu, Sabah, mahadiu, Ban- 

djar, temalang. 

Notes. KOSTERMANS is probably correct in inter- 

preting Petrocarya excelsa Jack as the species 

described here. The original description is quite 

detailed and fits this taxon better than any other 

Atuna. 

KOSTERMANS treated these two subspecies as 

separate species. They were differentiated by small 

characteristics of leaf shape, the acumen and the 

base. While there do seem to be two elements involvy- 

ed in this complex, there is a complete graduation of 

any single character such as leaf length, apex length, 

petiole thickness, leaf shape or flower size. Ssp. ex- 

celsa is much commoner in Sundaland and ssp. 

racemosa in the Sahul shelf and Pacific islands, but 

the two subspecies have considerable geographical 

overlap with ssp. racemosa occurring sporadically on 

the Malay Peninsula. Since all characters merge and 

are only weakly correlated, these two species are 

reduced to subspecies, a rank more in accord with 

their variational and geographical patterns. 

7. MARANTHES 

BLUME, Bijdr. (1825) 89; KosTERM. Candollea 20 (1965) 196; PRANCE, Bol. Soc. 

Brot. sér. 2, 40 (1966) 183; Brittonia 20 (1968) 203; Fl. Neotrop. 9 (1972) 201; 

PRANCE & WHIT. Tree Fl. Malaya 2 (1973) 329; WuirTeE, Bull. Jard. Bot. Nat. 

Belg. 46 (1976) 294; Distr. Pl. Afr. 10 (1976) 313; Fl. Zamb. 4 (1978) 41; 

LETOUZEY & WHITE, Fl. Cameroun 20, Fl. Gab. 24 (1978) 29. — Exitelia BLUME, 

Fl. Jav. 1, Praef. (1828) vii, nom. illeg. — Grymania PRESL, Epim. Bot. (1851) 

193, p.p. quoad G. salicifolia tantum. — Parinari sect. Sarcostegia BENTH. in 

Hook., Niger Fl. (1849) 335, excl. P. jackiana (Petrocarya excelsa). — Parinari 

subg. Sarcostegia (BENTH.) Mia. Fl. Ind. Bat. 1, 1 (1855) 355, excl. P. jackiana; 
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Fig. 21. Maranthes corymbosa BuuME. A. Habit; B. leaf base and glands; C. flower and bud; D. flower sec- 

tion; E. petal; F. anthers; G. ovary section; H. fruit (A—G Sutit 19, H SINCLAIR 10687). 
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HauMaN, Bull. Jard. Bot. Brux. 21 (1951) 185. — Parinari subg. Exitelia BLUME, 

Mélang. Bot. 2 (1855) 10; Hassk. Flora 16 (1858) 255. — Parinari sect. Exitelia 

(BLUME) C.MUELL. in Walp., Ann. 4 (1857) 645. — Fig. 21. 

Medium-sized to large trees. Stipules deltate, intrapetiolar, stiff, caducous. 

Leaves glabrous on both surfaces when mature (or lanate in African species), 

with dense caducous cobweb-like indumentum when young, without stomatal 

crypts; with paired glands at junction of lamina and petiole. Petioles eglandular. 

Inflorescence a many-flowered corymbose panicle. Bracts and bracteoles eglan- 

dular, caducous, not enclosing flower buds in small groups. Flowers herma- 

phrodite. Receptacle obconical, narrowed into pedicel, solid, almost completely 

filled with nectariferous tissue, short tomentose to glabrous on exterior, gla- 

brous within, calyx lobes suborbicular, deeply concave, unequal. Petals 5, not 

clawed. Stamens 25—40, inserted on margin of disk, unilateral with tooth-like 

staminodes opposite to almost in a complete circle; filaments far exserted 

beyond calyx lobes, in a tangled mass. Ovary inserted laterally at mouth of 

receptacle; carpel bilocular with 1 ovule in each loculus. Sty/e pubescent at base 

only, curved upwards, exserted. Fruit a large fleshy drupe; epicarp smooth, 

glabrous, not lenticellate; mesocarp fleshy; endocarp very hard, fibrous with a 

rough exterior, densely tomentose within, with 2 lateral plates which break away 

on germination. Germination phanerocotylar. Cotyledons fleshy, pale green; 

cataphylls absent; first 2 eophylls opposite, the others alternate or opposite. 

Distr. Intropical Africa 10 species, one native to Central America and one widespread species in Malesia, 

NE. Australia and W. Pacific. 

1. Maranthes corymbosa BLumgE, Bijdr. (1825) 89; 

KosTERM. Candollea 20 (1965) 107; PRANCE & 

WuitM. Tree Fl. Malaya 2 (1973) 330, excl. syn. 

Couepia panamensis. — Exitelia corymbosa (BLUME) 

BiuME, Fl. Java 1, Praef. (1828) vii. — Maranthes 

multiflora KortH. Verh. Nat. Ges. Ned. Overz. 

Bezitt., Bot. (1839/42) 259; Ned. Kruidk. Arch. 3 

(1855) 281; TEWsM. & BINN. Cat. Hort. Bog. (1866) 

253. — Exitelia multiflora (KORTH.) WALP. Rep. 5 

(1845/46) 115; Mrers, J. Linn. Soc. Bot. 17 (1879) 

336, sub Exiteles. — Parinarium griffithianum 

BENTH. in Hook., Niger FI. (1849) 334; Fl. Austr. 2 

(1864) 426; Wap. Ann. 2 (1851/52) 463; BLUME, 

Mus. Bot. Lugd.-Bat. 2 (1852) 98; Mélang. Bot. 2 

(1855) 10; Mia. Fl. Ind. Bat. 1, 1 (1855) 356; ibid. 

(1858) 1084; Hook. f. Fl. Brit. India 2 (1878) 310; 

Miers, J. Linn. Soc. Bot. 17 (1879) 336; Vimat, 

Sinopsis Atlas (1883) 25; MAINGAY, Kew Bull. (1890) 

122; KinG, J. As. Soc. Beng. 66 (1897) 283; BaILEy, 

Queensl. Fl. 2 (1900) 524; K. & V. Bijdr. 5 (1900) 334; 

K.Scu. & Laut. Fl. Deut. Schutzgeb. Stidsee (1901) 

341; PERK. Fragm. FI. Philip. (1904) 118; BRANDIs, 

Indian Trees (1906) 278; Foxw. Philip. J. Sc. 2 

(1907) Bot. 386; BACKER, Schoolfl. Java (1911) 446; 

RIDLEY, Fl. Mal. Pen. 1 (1922) 670; Disp. (1930) 400; 

Cras, Fl. Siam. Enum. 1 (1931) 563. — Grymania 

salicifolia Prest, Epim. Bot. (1849) 193; WaALp. 

Ann. 3 (1853) 854. — Parinarium griffithianum 

BENTH. in Hook., Niger Fl. (1849) 334; Fl. Austr. 2 

(1864) 426; Warp. Ann. 2 (1851/52) 463; BLUME, 

Mus. Bot. Lugd.-Bat. 2 (1852) 98; Mélang. Bot. 2 

(1855) 10; Mia. FI. Ind. Bat. 1, 1 (1855) 356; ibid. 

(1858) 1084; Hook. f. Fl. Brit. India 2 (1878) 310; 

Miers, J. Linn. Soc. Bot. 17 (1879) 336; VIDAL, 

Sinopsis Atlas (1883) 25; MAINGAY, Kew Bull. (1890) 

122; Kina, J. As. Soc. Beng. 66 (1897) 283; BAILEY, 

Queensl. Fl. 2 (1900) 524; K. & V. Bijdr. 5 (1900) 334; 

K.Scu. & Laut. Fl. Deut. Schutzgeb. Siidsee (1901) 

341; Perk. Fragm. FI. Philip. (1904) 118; BRANDIs, 

Indian Trees (1906) 278; Foxw. Philip. J. Sc. 2 

(1907) Bot. 386; BACKER, Schoolfl. Java (1911) 446; 

RIDLEY, Fl. Mal. Pen. 1 (1922) 670; Disp. (1930) 400; 

Crals, Fl. Siam. Enum. 1 (1931) 563. — Parinarium 

maranthes BLUME, Mus. Bot. Lugd.-Bat. 2 (1852) 99; 

Mélang. Bot. 2 (1855) 10. — Parinarium corym- 

bosum (BLUME) Mia. FI. Ind. Bat. 1, 1 (1855) 356; 

ibid. (1858) 1084; Ann. Mus. Bot. Lugd.-Bat. 3 

(1867) 237; Wa.p. Ann. 4 (1857) 645; VIDAL, Cat. Pl. 

Len. Silv. Cult. Manila (1880) 29; Merr. Philip. J. 

Sc. 10 (1915) Bot. 309; Spec. Blanc. (1918) 162; 
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Fig. 22. Distribution of Maranthes corymbosa BLUME. 

Enum. Born. (1921) 290; Enum. Philip. Fl. Pl. 2 

(1923) 235; Crars, Fl. Siam. Enum. 1| (1931) 563; 

Burk. Dict. (1935) 1695; CoRNER, Wayside Trees 

(1940) 527; BACKER & BAKH./. Fl. Java 1 (1964) 522. 

— Parinarium multiflorum (KortH.) Mia. Fl. Ind. 

Bat. 1, 1 (1855) 356; ibid. (1858) 1084; Suppl. 

Sumatra (1860) 115; ibid. (1861) 307; C.MUELL. in 

Walp., Ann. 4 (1857) 646. — Parinarium salicifolium 

(PRESL) Mia. FI. Ind. Bat. 1, 1 (1855) 357; C.MUELL. 

in Walp., Ann. 4 (1857) 646. — Maranthes speciosa 

Kortu. ex Mig. Fl. Ind. Bat. 1, 1 (1855) 357. — 

Chrysobalanus ciliatus KortH. ex Mia. /.c. 357. — 

Petrocarya griffithiana (BENTH.) Miers, J. Linn. 

Soc. Bot. 17 (1879) 336. — Parinarium racemosum 

VIDAL, Cat. Pl. Len. Silv. Cult. Manila (1880) 29. — 

Ferolia griffithiana (BENTH.) O. KTzE, Rev. Gen. PI. 

1 (1891) 216. — Ferolia corymbosa (BLUME) O. KTZE, 

l.c. 216. — Ferolia salicifolia (PRESL) O. KTzE, l.c. 

216. — Parinarium nitidum auct. non BENTH.: 

Koorp. Meded. Lands Planten Tuin Btzg 19 (1898) 

448. — Polyalthia pulchrinervia BorERL. Cat. PI. 

Hort. Bog. (1899) 20; Icon. Bog. 1 (1899) 106. — 

Parinarium palauense KANEHIRA, Bot. Mag. Tokyo 

45 (1931) 282; Fl. Micrones. (1933) 129; J. Dept. 

Agr. Kyushu Imp. Univ. Fukuoka 4 (1934) 325. — 

Fig. 21. 

Small to large tree up to 40 m, sometimes flower- 

ing when only a few metres high, trunk not but- 

tressed or slightly enlarged at base. Stipules intrapet- 

iolar, lanceolate, acute, 5-10 mm long, sparsely 

pilose on exterior, glabrous within, early deciduous. 

Leaves coriaceous, usually oblong-lanceolate to 

oblong-elliptic, 6.5—14 by 2.5—8 cm, acuminate at 

apex, the acumen 8—20(—30) mm long, cuneate at 

base, glabrous when mature but often sparsely cadu- 

cous arachnoid-lanate when young, usually with 2 

conspicuous prominent glands at junction of petiole 

and decurrent lower surface; primary veins 7-10 

pairs, arcuate, prominulous on both surfaces; midrib 

plane above, prominulous beneath; petioles 4-9 mm 

long, glabrous when mature, flattened above. Jn- 

florescences of flattened many-flowered corymbose 

panicles, rachis and branches sparsely pilose, 

glabrescent. Bracts and bracteoles ovate to lanceo- 

late, sparsely pubescent, caducous. Receptacle tur- 

binate, tapering into pedicels 2-4 mm long, grey 

tomentose to glabrous on exterior, glabrous within, 

calyx lobes fleshy, ovate to elliptic, obtuse, 2.5—4 

mm long, unequal. Petals white tinged pink, gla- 

brous, 3—6 mm long, caducous. Stamens 25—35 in- 

serted in several rows on one side of throat, with 

tooth-like staminodes opposite. Ovary bilocular, 

densely lanate and villous. Style glabrous except at 

base; stigma truncate. Fruit ellipsoid, 3—4 mm long, 

1.5—2 cm broad, tapered towards base; epicarp thin, 

glabrous on exterior when mature, sometimes lanate 
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when young; endocarp hard, 5 mm thick, rough on 

exterior; densely lanate within; bilocular usually with 

seed in one locule only. Cotyledons plane-convex. 

Distr. S. Thailand extending east to Solomon 

and Caroline Islands and Australia (Queensland, 

Northern Territory); in Malesia: Malay Peninsula, 

Sumatra, Java, Borneo, Lesser Sunda Islands, 

Sulawesi, Philippines, Moluccas, New Guinea, New 

Britain and Admiralty Islands. Fig. 22. 

Ecol. Common in coastal areas on rocky and 

sandy hills and extremely inland up to 600 m altitude. 

Also in gallery forest and in Australia on sand dunes 

behind mangrove swamp. In Kalimantan the fruit is 

eaten by many bird species, including hornbills and 

fruit pigeons, which probably disperse the seed. The 

seed is also scatter-hoarded by the squirrel Sun- 

dasciurus hippurus. African species of Maranthes 

are bat-pollinated. 

Uses. Wood used for house-building and for 

posts. Fruit edible. 

Vern. Thailand: chi-kat-pen, chi-ot-pen, Korat; 

Malay Peninsula: chana, lejin, merbatu, m. layang, 

mujagon, sau hutan, sunko rimau; Sumatra: damor 

lilis, kajie batu, kaju batu, Banka, kalek kureseng, k. 

parada; Java: gesing, kituwat, solo, sulo, triwulan, 

wuloh, Jav., taritik, t. monjet, Sund.; Borneo: bang- 

CHRYSOBALANACEAE (Prance) 675 

kawang, bonsissian, Malay; bansisian, Sabah, 

Tengara; nyalin laat, Sarawak; buenza, kajebabu, 

kajoe kambang, kambang, potang, Kalimantan; 

Sulawesi: kolaka; Tidore: latan, Aru Is.; Philip- 

pines: almag, delebaybai, kaphangan, kolaka, kola- 

sa, kulingan, malapiga, malapuyan, sampinit, tak- 

dangan, Tag., aningat, binggas,  caratacat, 

kagemkena, karatakat, \|k., arangan, Tagb., daka- 

yau, Pang., bakoyan, tapas, P.Bis., bongog, dau, 

mata-mata, sarangun, S.-L.Bis., dumaga, Kuy., ka- 

gangan, kalakangon, ogat, Bag., kamuli tingan, 

Pamp., /ank angan, Lan., langog, Buk., /umaluas, 

sigaadan, Mag., maluktik, Sul., salipungan, salutui, 

Neg., bareraga, barit, Bik., C.Bis., /aiusin, Bik., 

S.C.Bis., /iusin, Sbl., Tag., Bik., sabongkaag, II\k., 

Ting., tadiang manok, Ting., Tag.; New Guinea: 

badigal, Wagu, djuramun, Kemtuk, jambuan, 

Kaigorin, kaupen, Jal, kawol, kowot, Muyu, kwanu, 

Maprik, /akan, luikoko, Bush Mekeo, marigag, 

Sinai, mehlue, Bembi, morolee, mun, Dagu, naas, 

ningua, njali, Nemo, njiwa, niwa, Sidei, paguh, 

Timbunke, phu, Wasuk, watu, Karopa; Solomon 

Is.: asikisiki, giza, mon warlu, morigag, now-wa-ru, 

santalan; Bougainville: mon-warku, Kugumaru, 

marigai, Siwai, Bouin; Palau Is.: apgau. 

8. KOSTERMANTHUS 

PRANCE [Tree Fl. Malaya 2 (1973) 327, unpublished], Brittonia 31 (1979) 91; 

PRANCE & WHITE, Phil. Trans. Roy. Soc. Lond. 320 (1988) 149, f. 40, 41. — 

Parinari auct. non AuBL.: quoad P. heteropetala SCORTECH. ex KING et P. 

myriandra MERR., tantum. — Acioa auct. non AUBL.: KOSTERM. Reinwardtia 

7 (1965) 9. — Fig. 23. 

Large trees, ultimate shoots not divaricate. Stipules to 7 mm long, foliaceous, 

persistent, lanceolate to ovate. Leaves glabrous on both surfaces with minute 

papillae on veins giving a beaded appearance. Petioles eglandular. Inflorescence 

an unbranched or little-branched terminal or axillary raceme with shortly 

stalked congested cymules proximally and singly inserted flowers distally. 

Bracts and bracteoles small, suborbicular, persistent, eglandular, not enclosing 

groups of flower buds. Flowers hermaphrodite, strongly zygomorphic. Recep- 

tacle broadly obconic-campanulate, shorter than calyx lobes, asymmetric, 

hollow, hairy on both surfaces, but throat not blocked by retrorse hairs; calyx 

lobes 5, markedly unequal, suborbicular to lingulate, strongly imbricate. Petals 

5, unequal in size and shape, the 2 posterior larger than the others, markedly 

ungulate and enclosing stamens in bud. Stamens 8—30, inserted unilaterally on 

margin of disk; filaments united for half to three quarters of length into a strap; 
staminodes 5—8, inserted opposite stamens. Ovary inserted laterally at mouth 

of receptacle; unilocular with 2 ovules. Fruit large, hard; epicarp glabrous, 
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Fig. 23. Kostermanthus heteropetalus (SCORTECH. ex KING) PRANCE. A. Habit; B. flower section; C & D. 

petals; E. stamen; F. fruit; G. ovary section (A—E, G Ocata KEP 105153, F MEVER SAN 34279). 
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crustaceous-verrucose; endocarp hard, thick, glabrous within, breaking ir- 

regularly on germination. Cotyledons slightly ruminate. 

Distr. Malesia: Malay Peninsula, Sumatra, Borneo, Sulawesi, Philippines (Mindanao); 2 species. 

KEY TO THE SPECIES 

1. Leaves coriaceous; petioles 6-12 mm long; calyx tube 2—3 mm long, broadly campanulate 

1. K. heteropetalus 

1. Leaves chartaceous; petioles 2—3 mm long; calyx tube 5 mm long, slender........... 2. K. malayanus 

1. Kostermanthus heteropetalus (SCORTECH. ex 

KinG) PRANCE, Brittonia 31 (1979) 91; PRANCE & 

WuiteE, Phil. Trans. Roy. Soc. Lond. 320 (1988) 152 

— Parinarium heteropetalum ScoRTECH. ex KING, J. 

As. Soc. Beng. 66 (1897) 283; Ripley, Fl. Mal. Pen. 

1 (1922) 670; NAYARANASWAMI, J. As. Soc. Beng. 

n.s. 27 (1931) 368. — Parinarium kunstleri KiNG, J. 

As. Soc. Beng. 66 (1897) 282; RmpLey, Fl. Mal. Pen. 

1 (1922) 670. — Parinarium myriandrum MERR. 

Univ. Cal. Publ. Bot. 15 (1929) 93. — Acioa hetero- 

petala (SCORTECH, ex KING) KosTERM. Reinwardtia 7 

(1965) 11. — Fig. 23. 

Tree to 35 m tall, older trees buttressed to 1 m up 

trunk; young branches glabrous, lenticellate. Stip- 

ules 6—7 mm long, partly intrapetiolar, carinate, 

ovate, foliaceous, acute to acuminate, persistent to 

subpersistent. Leaves coriaceous, usually elliptic- 

subovate to rarely lanceolate, 5—20 by 2.5—6 cm, 

bluntly acuminate at apex, cuneate to rounded at 

base, glabrous on both surfaces, minutely papillose 

on venation of both surfaces giving a bead-like ap- 

pearance; midrib prominulous above, prominent 

beneath; primary veins 6—10 pairs, arcuate, slender, 

prominent beneath; petioles 6—12 mm long, some- 

times lightly alate from decurrent leaf margins, 

slightly flattened above, eglandular. /nflorescences 

little-branched, to 10 cm long, the rachis and branch- 

es lightly tomentellous; bracts and bracteoles ovate, 

acute, to 3 mm long, caducous. Receptacle broadly 

campanulate, 2—3 mm long, tomentose on both sur- 

faces; calyx lobes fleshy, unequal, acute, to 7 mm 

long, pilose on both surfaces, reflexed in open flow- 

ers. Petals white tinged pink, fleshy, ellliptic, con- 

cave, largest up to 15 mm long, tomentellous on ex- 

terior, enveloping staminal ligule, the others much 

smaller to 6 mm long. Stamens 25—30 united into a 

unilateral ligule for 2/3 length, to 12 mm long, 

glabrous; anthers pubescent. Ovary densely pilose. 

Style densely appressed pilose, stigma truncate. Fruit 

ovoid, unilocular 4 by 3 cm; epicarp glabrous, crus- 

taceous; endocarp hard, thick. Cotyledons slightly 

ruminate, 1.5 by 3 cm. 

Distr. Malesia: Malay Peninsula, Sumatra, 

Borneo, Sulawesi, Philippines (Mindanao). Fig. 

24. 
Ecol. From sea level up to 500 m altitude. 
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Fig. 24. Distribution of Kostermanthus heterope- 

talus (SCORTECH. ex KING) PRANCE (dots) and K. 

malayanus (KOSTERM.) PRANCE (star). 

2. Kostermanthus malayanus (KOSTERM.) PRANCE, 

Brittonia 31 (1979) 94; PRANcCE & WHITE, Phil. 

Trans. Roy. Soc. Lond. 320 (1988) 152. — Acioa ma- 

layana KosTERM. Reinwardtia 7 (1965) 13. 

Small tree to 10 m; young branches glabrous, len- 

ticellate. Stipules lanceolate, acute, glabrous, sub- 

persistent, c. 5 mm long. Leaves chartaceous, ellip- 

tic, 14-20 by 6.5—8.5 cm, acuminate at apex, the 

acumen 4—10 mm long, cuneate at base, glabrous on 

both surfaces; midrib slightly prominulous to plane 

above, prominent beneath, with a pair of round 

glands at base; primary veins 10—13 pairs, pro- 

minulous above, prominent beneath; petioles 2—3 

mm long, glabrous, slightly alate with decurrent leaf 

margins. /nflorescence of subterminal racemes or lit- 

tle branched, the rachis brown pilose pubescent; 

bracts and bracteoles ovate, acute, to 3 mm long, 

caducous. Receptacle slender cylindrical, 5 mm long, 

sessile tomentose on exterior, densely tomentose 

within; calyx lobes ovate, acute, 4—5 mm long, 

densely tomentose on exterior, glabrous within ex- 

cept at apex. Petals spathulate, 6 mm long, clawed. 

Stamens 8—10, united into a unilateral ligule for half 

of length. Ovary densely pilose. Style pilose for most 

of length. Fruit unknown. 

Distr. Malesia: Malay Peninsula (Penang). 

Known only from the type collection. 
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Insufficiently known 

Acioa percoriacea KosTERM. Reinwardtia 7 (1965) 14. 

This species was described from a single sterile collection from the Malay Peninsula, and distinguished from 

Kostermanthus heteropetalus PRANCE by its pubescent branches and caducous pubescent leaf undersurfaces. 

It is impossible to evaluate until further material is collected, but almost certainly belongs within K. 

heteropetalus. 



SABIACEAE (C.F. van Beusekom & Th.P.M. van de Water, Leiden)’ 

Trees, scandent shrubs or woody climbers. Leaves alternate or spirally ar- 

ranged, penninerved, simple or imparipinnate, the leaflets in the latter case op- 

posite on often somewhat swollen nodes of the rachis; exstipulate. Flowers 
small, bisexual, rarely polygamo-dioecious, in terminal or axillary racemose 

panicles, or cymose: paniculately arranged cymes, or these reduced to solitary 

axillary flowers. Sepals (3—)5, imbricate, free or + connate at the base, equal 

or unequal. Petals (4—)5, mostly opposite the sepals (rarely alternate: 

Ophiocaryon spp., South America). Stamens (including staminodes) 5, opposite 

the petals, all polliniferous (Sabia) or only 2 inner ones opposite the reduced 

petals polliniferous and the other 3 staminodial. Disk small, annular, surround- 

ing the base of the ovary. Ovary of 2(—3) carpels united to form a compound 

superior ovary, carpels very rarely free in the apical part, in that case tapering 

to 3 short styles with a capitate stigma; otherwise normally a short, cylindric or 

conical style; cells 2(—3), each with 1 or 2 pendulous or horizontal, axile hemi- 

tropous, unitegmic, crassinucellar ovules. Fruit either 1-celled or 2-coccous, 

drupaceous or dry, indehiscent; endocarp often wrinkled. Endosperm scanty or 

wanting. Embryo with a curved radicle and 2 folded or coiled cotyledons. 

Distribution. Three genera: Sabia Indo-Malesian, from the S. Deccan and Kashmir to S. 

Japan, throughout Malesia as far as the Solomons; Meliosma with a similar range but also occur- 

ring in tropical America; Ophiocaryon in the Neotropics. The family is absent in Australia and 

Africa. 

Fossils of both Malesian genera are found onwards of the Oligocene and Eocene in Asia and 

Europe. See under the genera. 
Ecology. Tropical forests, mostly below 2000 m altitude. 

Taxonomy & Delimitation. There is no concensus of opinion on the affinity, hence the 

systematic position of Sabiaceae. Some even doubt whether Sabia and Meliosma are correctly 

placed in one family. 
After the description of Sabia by CoLEBROOKE (1818), BLUME (1851) accommodated it in a new 

monogeneric family, Sabiaceae, suggesting its affinity with Menispermaceae. Shortly afterwards 

Miers (see LINDLEY, 1853), while working on Menispermaceae, placed Sabia between that family 

and Lardizabalaceae. HooKER f. & THOMSON (1855) considered the genus intermediate between 

Menispermaceae and Schisandraceae. 

The scandent habit and the resemblance of the drupelets of Sabia with those of Menispermaceae 

undoubtedly were a major argument for supposed affinity. 

Subsequently BENTHAM & HooKER (1862) extended the then monogeneric family Sabiaceae to 

include Meliosmaceae ENDL., adding the genera Meliosma BLuME and Ophiocaryon SCHOMB.; 

both are trees, the first Asian-American, the latter tropical American. They removed the family 

in its new concept from the Menispermaceous affinity and accommodated Sabiaceae near Sapin- 

daceae and Anacardiaceae. This position has been stable for a century and was adhered to by 

many leading botanists: WARBURG (1895), VON WETTSTEIN (1911), Hutcuinson (1926, 1973), 

MELCHIOR (1964), TAKHTAJAN (1969), DAHLGREN (1975, 1983), and THORNE (1976, 1983). Some 

of these authors showed some doubt about the position and some made suggestions, e.g. WAR- 

BURG (/.c. 370), who believed one could possibly derive the flower of Meliosma from the Meni- 

(1) Accommodated from the monographs of both authors in Blumea volumes 19 and 26, and provided with 

an introduction. 

(679) 
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spermaceous scheme and mentioned that RADLKOFER was not in favour of an affinity with Sapin- 

daceae or Anacardiaceae. 
In recent years there is a tendency to return to BLUME’s opinion towards affinity with Menisper- 

maceae. Pollen morphology (ERDTMAN, 1952) and embryology (MAURITZON, 1936) have been in- 

terpreted in favour of a relationship with Menispermaceae. Airy SHAW (1973) remarked that the 

opposition of calyx, corolla and stamens is a most unusual feature, but can probably be derived 

from the Menispermaceous type of flower. In his recent classification CRONQUIST (1981) tentative- 

ly placed Sabiaceae near Menispermaceae in the Ranunculales. Also FORMAN, in his treatment of 

the Menispermaceae (FI. Males. I, 107, 1986, 157—253), shares this opinion. 

Another matter is whether Sabia and Meliosma/Ophiocaryon should be accommodated in one 

family; hitherto they are represented by two tribes in Sabiaceae (WARBURG, 1890), differing in 

habit (climbers versus trees), the leaves, and in the androecium. Moreover, CRONQUIST (1981) 

mentioned in his discussion that, according to WOLFE, the leaf venation of Sabia is highly com- 

patible with a position near Menispermaceae, but that of Meliosma more similar with some 

members of the Rosidae. There may be more arguments to accommodate Meliosma in a separate 

family Meliosmaceae ENDL., apart from Sabiaceae sensu stricto. This opinion was held by Airy 

SHAW (1973). 

References: AirY SHAW in Willis, Dict. ed. 8 (1973) 1017; BENTHAM & Hooker, Genera Plan- 

tarum | (1862) 413; Blume, Mus. Bot. Lugd.-Bat. 1 (1851) 369; CRonquisT, An integrated system 

of classification of flowering plants (1981) 140; DAHLGREN, Bot. Notis. 128 (1975) 126; Nordic 

J. Bot. 3 (1983) 144; ERpTMAN, Pollen morphology and plant taxonomy (1952) 380; Hooker /. 

& THomson, Flora Indica 1 (1855) 208; HUTCHINSON, Families of flowering plants 1 (1926) 254; 

ed. 3 (1973) 449; LinpLEy, Vegetable kingdom ed. 3 (1853) 467; MAurRITzon, Acta Hort. Goth. 

11 (1936) 18; Metcuior, Engler’s Syllabus 2 (1964) 285; TAKHTAJAN, Flowering plants: origin and 

dispersal (1969) 226; THoRNE, Evol. Biol. 9 (1976) 61; Nordic J. Bot. 3 (1983) 106; Wars. inE. & 

P., Nat. Pfl. Fam. 3, 5 (1895) 367; WETTSTEIN, Handb. Syst. Bot. ed. 2 (1911) 633. 

Vegetative Anatomy. — Leaf anatomy. Hairs unicellular in Sabia; uniseriate nonglandular 

and capitate glandular in Meliosma. Stomata confined to the lower leaf surface, anomocytic or 

paracytic. Mesophyll dorsiventral, with arm palisade cells in Meliosma. Veins embedded in 

mesophyll and sheathed by sclerenchyma. Petiole in distal end with a closed vascular cylinder. 

Crystalliferous cells containing clusters common near the veins. 

Young stems. Cork superficial. Cortex with stone cells in some species of Meliosma. Pericyclic 

sclerenchyma forming a composite, closed ring in Sabia, and composed of isolated fibre groups 

in Meliosma. Phloem with broad lignified rays in Sabia, and with non-lignified, dilatating (tri- 

angular) rays in Meliosma. Vessels with mixed simple and scalariform perforations in first formed 

xylem. Cluster crystals common in cortex, phloem, and pith. Secretory cells with unidentified con- 

tents noted in parenchyma of several Meliosma species. 

Wood anatomy. Vessels exclusively solitary in Sabia, solitary and in radial multiples or small 

clusters in Meliosma; vessel perforations typically simple in Sabia; mixed simple and scalariform 

or exclusively scalariform to reticulate in Meliosma. Intervessel pits alternate. Vessel—ray and 

vessel—parenchyma pits simple, and often large. Fibres, usually thin-walled, with minutely 

bordered to simple pits, and mainly confined to the radial walls in Meliosma (libriform fibres); 

with distinctly bordered pits common in both the radial and tangential walls in Sabia; occasionally 

septate. Parenchyma scanty paratracheal to vasicentric with occasional lateral extensions in 

Meliosma, very sparse to almost absent in Sabia, usually in 8-celled strands. Rays sometimes of 

two different sizes, the broad ones 4—8(—15) cells wide in Meliosma, up to 20 cells wide in Sabia, 

usually over 2 mm high, heterogeneous (Kribs type II), often with sheath cells. 

Taxonomic note based on vegetative anatomy. The above description is mainly based on early 

studies of a very limited number of species, so that the information is far too limited to serve in 

the discussion of infrageneric classification and delimitation. The two genera are anatomically 

quite distinct in their leaf and wood anatomy. Partly this is related to general anatomical dif- 
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ferences between climbers (Sabia) and erect shrubs or trees (Meliosma). Thus, the anatomical 

evidence can be interpreted both in favour of the separation of Meliosma and Sabia into two 

families, or alternatively to retain their tribal position in the same family. Anatomically Sabia is 

quite distinct from the Menispermaceae to which it has been compared (see above, under tax- 

onomy); affinity of Meliosma and Sabia with families of the Sapindales, especially Anacardiaceae 

seem to find more support in vegetative anatomy. 

References: CARLQuIST, Aliso 11 (1985) 139—157; Descn, Manual of Malayan Timbers 2 (1954) 

522—523; METCALFE & CHALK, Anatomy of the Dicotyledons 1 (1950) 448—452; MoLLt & 

JANSSONIUS, Mikrographie des Holzes 2 (1922) 424—437; SOLEREDER, Systematische Anatomie 

der Dicotyledonen (1899) 276—278; & Erganzungsband (1908) 108—109. — P. Baas. 

Palynology. Pollen grains in Sabiaceae are prolate spheroidal to prolate. Size ranges from 

20 to 33 um. The apertural system is always tricolporate. Ectoapertures are long colpi, endoaper- 

tures are lalongate pori or short colpi. The shape of the endoapertures is oblong to elliptic, 

sometimes approximately rectangular or meridionally constricted. Exine stratification is easily to 

observe in the light microscope. Each layer is about uniformly thick throughout. The tectum is 

equally thick or up to twice as thick as the nexine. It is mostly more than twice as thick as the 

columellate layer. Total exine thickness is 1—2.5 um. The ornamentation is usually finely to 

coarsely reticulate; sometimes it is finely or indistinctly perforate. 

Meliosma and Sabia show only little infrageneric variation. Moreover, the ranges in both 

genera are rather similar. Only minor differences exist: Sabia mostly has a thinner exine with a 

finer reticulate ornamentation than Meliosma. Pollen morphology does not support accom- 

modating the genera in separate families (MONDAL & MiTRA, 1982). 

As taxonomists, pollen morphologists are ambiguous with respect to the position of the 

Sabiaceae. ERDTMAN (1952) reported pollen similar to that of Sabiaceae to occur in several other 

families. However, he actually mentioned only the Menispermaceae. Pollen of Anacardiaceae and 

Sapindaceae was considered less similar or different. According to MONDAL & MiItTRA (I.c.) 

Sabiaceae pollen differs from that of Aceraceae, Hippocastanaceae, Lardizabalaceae, Melian- 

thaceae, Menispermaceae, Sapindaceae, and Schizandraceae. On the basis of grain shape and 

size, P/E ratio, exine structure and aperture characters they suggested to classify the Sabiaceae 

nearest to the Anacardiaceae. It must be stressed, however, that it is extremely difficult to infer 

relationships from resemblances between rather simple pollen types. Obviously unrelated taxa 

may show very similar pollen, whereas closely related taxa sometimes have completely different 

pollen. 

References: ERDTMAN, Pollen morphology and plant taxonomy, Angiosperms (1952) 390; 

MonDAL & Mitra, Geophytology 12 (1982) 166—180. — R.W.J.M. VAN DER Ham. 

Phytochemistry. The only observations worth to be reported here are the presence of pen- 

tacyclic triterpenoids of the oleanene series and the absence of starch in seeds. The 3-acetates of 

oleanolic acid and oleanolic aldehyde were isolated from bark of Meliosma simplicifolia. Seeds 

of Meliosma myriantha Sies. & ZUCC. (continental SE. Asia) were reported to give positive reac- 

tions for alkaloids and to contain 8% of protein and 10% of fatty oil but no starch. 

References: DESAI c.s., Indian J. Chem. 15B (1977) 291; HEGNAUER, Chemotaxonomie der 

Pflanzen 6 (1973) 240. — R. HEGNAUER. 

Note. Though the genera are extremely clearly defined, specific delimitation has in both 

genera been difficult, as it seems that racial segregation is common in both. VAN DE WATER has 

in Sabia employed a finer specific distinction than VAN BEUSEKOM did in Meliosma. 

KEY TO THE GENERA 

1. Climbers or scandent shrubs. Flowers with 5 equal, fertile stamens, in usually rather few-flowered thyrses 

or cymes, sometimes reduced to a single axillary flower. Leaves simple, entire or subentire, alternate 
1. Sabia 
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1. Trees. Flowers in usually large, racemose, terminal or axillary panicles. Fertile stamens only 2, the other 

3 abortive and reduced to scales or nectary-like bodies. Leaves uneven pinnate, leaflets opposite on + nod- 

ed rachis, rarely simple, entire or toothed, spirally arranged........................... 2. Meliosma 

1. SABIA 

COLEBROOKE, Trans. Linn. Soc. Lond. 12 (1818) 355, t. 14; WALL. in Roxb., FI. 

Ind. 2 (1824) 308; BLumE, Mus. Bot. Lugd.-Bat. 1 (1851) 368; Wars. in E. & 

P., Nat. Pfl. Fam. 3, 5 (1895) 367, f. 183A, 184A—H; CHEN, Sargentia 3 (1943) 

1; VAN DE WATER, Blumea 26 (1980) 1. — Meniscosta BLUME, Bijdr. (1825) 28; 

Dieter. Syn. Pl. 2 (1840) 923 (‘Menicosta’). — Fig. 2—4. 

Evergreen or deciduous, woody climbers or more or less scandent shrubs 

(rarely recorded as small trees). Twigs terete, striate (see note), with + promi- 

nent leaf cushions, unarmed, mainly in deciduous species with some cataphylls 

at their base, spirally arranged. Buds either + globular and obtuse to rounded, 

or ovoid and acute; scales glabrous to pubescent, ciliolate or not, persistent at 

the base of the twigs. Leaves simple, ovate or elliptic to lanceolate, 2—25 by 

1—10 cm, herbaceous to coriaceous, petioled, entire or very rarely subentire; 

nerves 3—12 pairs, ascending to patent, curved to straight. Flowers bisexual, 5- 

merous, actinomorphic, up to c. 15 mm diam., green to white, yellow, or pur- 

ple, axillary, either solitary, or arranged in a few- to many-flowered cyme, ap- 

pearing before or with the new leaves. Cymes axillary, either solitary, or, when 

the subtending leaves are shed or are bract-like, arranged in racemose to thyr- 

soid or sometimes corymbose inflorescence, pedicel + thickened upwards in 

fruit; bracts ovate to lanceolate, up to 6 mm, bracteoles as bracts but usually 

smaller, or sepal-like, or minute and then often situated near calyx. Sepals 5(—7, 

see bracteoles), equal to very unequal mutually, mostly + confluent at the base, 

variable in size and shape but often suborbicular or broad-ovate to ovate, persis- 

tent. Petals 5, rarely 6 or 7, episepalous, imbricate, suborbicular to lanceolate, 

glabrous, sometimes (sub)ciliolate, persistent or not; nerves + parallel, branch- 

ing Or not, sometimes conspicuous when dark-coloured. Stamens 5, epipeta- 

lous, + equal, persistent or not; filaments more or less flattened, adherent to 

the base of the subtending petals; anthers globular to ellipsoid, introrse, upright 

or inflexed. Disk in most species + crown-shaped, sometimes short-cylindrical 

(S. sumatrana), truncated conical, or + cushion-shaped; lobes and ribs, if pres- 

ent, alternating with the stamens. Pistil: style conical to cylindrical, rarely ab- 

sent, persistent. Ovary superior, 2-celled, (sub)globose to subreniform, usually 

laterally somewhat compressed, very rarely subapocarpous. Ovules 2 per cell, 

more or less superimposed, attached to the septum, hemi-anatropous. ‘Drupe- 

lets’ 1-seeded or very rarely with 2 seeds, (sub)globose, obovoid, oblong- 

obovoid (or pyriform), or subreniform, laterally + compressed, green or white 

to red or deep blue when fresh; mesocarp rather thin, pulpy, sometimes with 

many dark ‘granules’, endocarp crustaceous, very often with + prominent ribs 
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Fig. 1. The Southeast Asian and Malesian distribution area of Sabia COLEBROOKE. The numbers refer to the 

number of species in that area. 

forming a fine to coarse reticulate pattern, margin sometimes distinctly keeled. 

Seed conform to the drupelet; testa usually conspicuously dark-dotted, inside 

often lined with a very thin layer of endosperm. Embryo with two flat, smooth, 

somewhat undulated, or sometimes strongly folded cotyledons and a cylindrical 

rootlet curving to the hilum. 

Distr. Indo-Malesia, along the Himalayas (1 species disjunct, also in the S. Deccan) through Burma and 

China to S. Japan; throughout Malesia (not yet known from the Lesser Sunda Islands), as far as New Guinea, 

the Louisiades and Solomon Islands. In all 19 species, of which 7 in Malesia. Fig. 1. 

Ecol. Inconspicuous climbers (rarely reported as small trees), except two continental Asian species all 

evergreen, found in forests and thickets, from the lowland up to c. 1000—1200 m altitude, S. javanica up to 

1500 m and S. pauciflora to 2000 m; S. racemosa ssp. kinabaluensis is mainly montane, at 800—1500 m. 

Flowering occurs mostly throughout the year. 

KEY HOLMES Ss PECTES 

1. Flowers solitary, sometimes 2 or 3 together, or arranged in a thyrsus; ovary glabrous; style in flower 3—6 

mm long, conspicuous in fruit and about half as long as the adjacent side(s) of the drupelet(s) 

7. S. sumatrana 

1. Flowers in cymes, these solitary, axillary, up to 30(—40)-flowered; ovary densely pubescent; style in flower 

Del) — 2-5 mim longs 'drupelets noe knowns... -250e Aeon mice eee ee tat 1. S. erratica 

1. Flowers in few- to many-flowered cymes; cymes either solitary, axillary, or arranged in an up to 15 cm long 

racemose to thyrsoid inflorescence, (1—)2—25-flowered; ovary glabrous; style in flower up to 1.5(—1.75) 

mm long, inconspicuous in fruit and much shorter than the adjacent side(s) of the drupelet(s). 

2. Leaves oblong to lanceolate, 3—12(—15) by 1—5 cm, beneath usually distinctly paler than above; nerves 

(S—)6—9(—10) pairs, patent, straight; cymes solitary, axillary, (4—)7—25-flowered; style either absent or 

obscurely or normally developed, (0.75—) 1—1.5(—1.75) mm long .................. 4. S. parviflora 

2. Leaves elliptic-oblong to sublanceolate, 5—25 by 2—10 cm, beneath usually somewhat paler than above 

but not conspicuously so; nerves 4—8(—9) pairs, + patent, straight to curved; cymes often arranged in 

an up to 15 cm long racemose to thyrsoid inflorescence, (1—)2—10(—12)-flowered, sometimes solitary, ax- 

illary, up to 4(—6)-flowered; style normal-developed, 0.2—1 mm long. 

3. Cymes up to 2 cm, 1—4(—6)-flowered; petals suborbicular to elliptic, 1.75—2.5 by 1.25—2 mm, obtuse 
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to rounded; stamens nearly as long as petals; drupelets globular to obovoid, very compressed, 11—14 by 

10=13imms reticulate pattern usually faint on, absent 4... 7.0% «11 cdc ex “tree ne 3. S. limoniacea 

. Cymes up to 1 cm, 1—4(—7)-flowered; petals either oblong-ovate to ovate-lanceolate, acute, acuminate 

or not, or elliptic-oblong to oblong, obtuse, 3.5—6.5 by (1.25—)1.5—2.5 mm; stamens distinctly shorter 

than petals; drupelets obovoid, + compressed, c. 10—12 by (7—)8—10 mm; reticulate pattern rather faint 

butuusually visible; often limited(to thesmargin’ 3. ae secre tee creel ae ee eieroerete 6. S. racemosa 

. Cymes up to 2(—3.5) cm, (1—)2—10(—12)-flowered; petals oblong, 2.5—4(—4.5) by c. 1—1.5 mm, obtuse; 

stamens distinctly shorter than petals; drupelets obovoid or + globular, + compressed, 7.5—11 by 

8—10(—11) mm; reticulate pattern usually clearly visible, sometimes obscure, limited to the margin or 

not. 

4. Leaves oblong to sublanceolate, 5—14(—18) by 2—6(—8) cm; nerves (5S—)6—8(—9) pairs; cymes either ar- 

ranged in a racemose to thyrsoid inflorescence, or solitary, axillary, 1—4-flowered; style 0.6—1 mm; 

drupelets + globular, sometimes somewhat obovoid, compressed, 7.5—11 by 8—10(—11) mm 

5. S. pauciflora 

4. Leaves elliptic-oblong to oblong, sometimes sublanceolate, 6—19 by 2—8(—10) cm; nerves 4—7(—8) 

pairs; cymes usually arranged in a thyrsoid inflorescence, sometimes subtended by small leaves, 

3—10(—12)-flowered; style 0.2—0.5 mm; drupelets obovoid, sometimes globular, somewhat com- 

pressed; 9—llMby-<c) 9—10:mm.). = oe. oe ere: 

1. Sabia erratica VAN DE WATER, Blumea 26 (1980) 

35. 

Evergreen, woody. Twigs glabrous to somewhat 

pubescent; flowering twigs up to 2.5 mm diam., + 

lax-pubescent. Buds ovoid, acute; scales + pubes- 

cent, ciliolate. Leaves oblong, 5—8 by 2.5—3 cm, in- 

dex 2—2.7, pergamentaceous, above glabrous or still 

sparsely pubescent especially at the base and on 

midrib, beneath laxly pubescent especially on midrib 

and nerves; base acute, apex acute or short-acumi- 

nate; nerves 6—7 pairs, patent, + straight to some- 

what curved; petiole up to 1.5 cm, glabrous to pubes- 

cent. Cymes solitary, axillary up to 4.5 cm, up to 

40-flowered, + lax-pubescent; pedicels up to 4 mm; 

bracteoles oblong to oblong-ovate, up to 0.8 mm, 

pubescent, ciliolate. Sepals ovate to somewhat ellip- 

tic, 0.8—1 by 0.5—0.75 mm, obtuse to acute, + 

pubescent, ciliolate. Petals oblong or oblong-ovate 

to sublanceolate or ovate-lanceolate, 3.75—4 by 

1—1.5 mm, acute to narrow-obtuse, subciliolate, 

nerves up to 6, dark-coloured. Stamens 2.3—3 mm; 

filament flattened, 1.8—2.6 by 0.25—0.4 mm; anther 

ellipsoid to oblong-ellipsoid, c. 0.4—0.6 mm, 

upright. Disk crown-shaped; lobes very short or ab- 

sent; ribs + prominent. Pisti] 2.75—3 mm; style 

narrowly-conical to cylindrical, 2.25—2.5 mm, with 

some hairs at the base; ovary somewhat globular to 

subreniform, 0.5—0.6 by 0.6—0.8 mm, densely 

pubescent. Drupelets not available. 

Distr. Malesia: Singapore (Bt. Timah Res.), only 

known from the type, collected in 1940. 

Notes. In habit somewhat resembling S. par- 

viflora but readily distinguished by floral characters. 

On the label noted as a ‘tree, 100 ft’, but this is 

suspected to be a wrong annotation or field observa- 

tion or a wrong label. 

A TNE aR MARS OMAR LOC 6 2. S. javanica 

2. Sabia javanica (BLUME) BACKER ex CHEN, Sargen- 

tia 3 (1943) 59; BACKER & Baku./f. Fl. Java 2 (1965) 

144; vAN DE WATER, Blumea 26 (1980) 39. — 

Meniscosta javanica BLUME, Bijdr. (1825) 29. — 

Meniscosta scandens BLUME ex SPRENG. Syst. Veg. 4, 

2 (1827) 114, nom. illeg.; DrETR. Syn. Pl. 2 (1840) 

923. — Sabia meniscosta BLUME, Mus. Bot. Lugd.- 

Bat. 1 (1851) 369, f. 44, nom. illeg., incl. var. firma 

BiumeE, var. latifolia BLUME et var. glabriuscula 

Bium_E; Mia. FI. Ind. Bat. 1, 2 (1859) 618 (‘menicos- 

ta’); Fl. Arch. Ind. (1870) 71; ibid. (1871) p!. 31, incl. 

var. elliptica Miq.; Hook.f. Fl. Brit. India 2 (1876) 

3 (‘menescorta’); BACKER, Schoolfl. Java (1911) 273; 

Koorp. Exk. Fl. Java 2 (1912) 544. — Sabia elliptica 

(Miq.) Mia. Sum. (1861) 203, 521. — Sabia javanica 

(BLUME) CHEN var. glabriuscula (BLUME) CHEN, 

Sargentia 3 (1943) 61. 

Evergreen woody climber or scandent shrub, up to 

10 m. Twigs glabrous; flowering twigs up to 5 mm 

diam., glabrous or + pubescent. Buds ovoid, up to 

2 mm, acute; scales glabrous or with few hairs, + 

ciliolate. Leaves elliptic-oblong to sublanceolate, 

6—19 by 2—8(—10) cm, index 2—3(—4), pergamen- 

taceous to pergamentaceous-coriaceous, above and 

beneath glabrous or with some hairs on midrib; base 

acute to rounded, apex acute, acuminate; nerves 

4—7(—8) pairs, patent, curved to straight; petiole up 

to 2.5 cm, glabrous to sparsely pubescent, + (fine-) 

wrinkled. Cymes arranged in an axillary, up to 12 cm 

long, glabrous to pubescent, thryrsoid inflorescence, 

subtended by bracts or sometimes by small leaves 

and then inflorescence up to 17 cm long; cymes up to 

3 cm, forming a lax to dense cluster of 3—10(—12) 

flowers, subglabrous to pubescent. Bracts ovate to 

sublanceolate, up to 5 mm, subglabrous to more or 

less pubescent, + ciliolate; bracteoles as bracts but 
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smaller, or bracteoles minute or sepal-like and then 

situated near calyx; pedicel up to 4 mm. Flowers 

green to yellow or white. Sepals sometimes 6 (see 

bracteoles), + ovate or broad-ovate, 0.75—1(—1.25) 

by 0.5—0.8(—1) mm, acute to obtuse, + pubescent, 

ciliolate. Petals oblong, 2.5—3.5(—4) by 1—1.5 mm, 

obtuse, nerves up to 5, often dark-coloured and then 

conspicuous. Stamens (1—)1.25—1.5 mm; filament 

+ flattened, (0.75—)1—1.25 mm long, 0.25—0.5 mm 

wide; anther globular to ellipsoid, 0.2—0.3 mm, in- 

flexed. Disk crown-shaped; ribs sometimes faint or 

absent. Pisti/ 0.8—1.2 mm; style + conical, 0.2—0.5 

mm, much shorter than the adjacent side(s) of the 

drupelet(s); ovary globular to subreniform, 0.5—0.6 

by 0.5—0.7 mm, glabrous. Drupelets obovoid or 

sometimes globular, + compressed, 9—11 by 9—10 

mm, without persistent petals and stamens at the 

base; reticulate pattern often coarse and limited to 

the margin. Embryo with somewhat undulated or 

faintly folded cotyledons. 

Distr. Malesia: Sumatra (East Coast Res., In- 

dragiri, Lampongs), W. Java. In all c. 30 collections. 

Ecol. Forests, at (20—)200—1500 m. Fi. fr. 

Jan.—Dec. 

Vern. Java: areuj bebentjojan, a. kahawatang, 

a. katjapi, S. 

Notes. Sabia javanica strongly resembles S. 

pauciflora from the Philippines, the Moluccas, New 

Guinea, and the Solomon Islands. It can be 

distinguished from that species by its often more- 

flowered cymes, its shorter style, and some other 

slight differences. Since both species are geographi- 

cally separated, it was also possible to combine them 

into one species and give them the rank of subspecies. 

Although the differences are rather small, I believe 

that S. javanica and S. pauciflora represent two dif- 

ferent, well-delimited, but very closely related spe- 

cies. Moreover, a reduction of both species to a single 

one would increase the variability of several taxo- 

nomic important characters, in consequence of 

which the delimitation with some other related 

species, like S. parviflora and S. racemosa, and 

possibly also S. limoniacea, would become less 

distinct. Finally, this might result into a far-going 

lumping and a reduction of all these species to, say, 

subspecies. Contrary to the situation in the extra- 

Malesian species S. campanulata WALL., however, in 

this case I believe that the differences between these 

taxa have reached a higher level already, resulting in 

the distinction of mutually closely related but + 

well-delimited species, each with its own specific 

combination of characters. 

In vegetative characters and in drupelets S. 

javanica resembles S. racemosa from Borneo. It can, 

however, easily be distinguished from that species by 

its more-flowered inflorescences and its floral 

characters, especially its petals. 
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3. Sabia limoniacea WALL. [Cat. (1829) n. 1000, 

nom. nud.] ex Hook.f. & Th. Fl. Ind. 1 (1855) 210; 

Wacp. Ann. 4 (1857) 139; BENTH. Fl. Hongk. (1861) 

70; Hook.f. Fl. Brit. India 2 (1876) 3; Kurz, J. As. 

Soc. Beng. 45, ii (1876) 204, excl. syn. Sabia sp. 

GRIFFITH (= S. parviflora ssp. parviflora); For. FI. 

Burma 1 (1877) 300 (‘limonacea’)); ForBEs & 

HEMSLEY, J. Linn. Soc. Bot. 23 (1886) 144; Kina, J. 

As. Soc. Beng. 65, ii (1896) 454; Pratn, Beng. Pl. 1 

(1903) 246; BRaANpis, Indian Trees (1906) 194; DUNN 

& TUTCHER, Kew Bull. Add. Ser. 10 (1912) 68; 

RIDLEY, Fl. Mal. Pen. 1 (1922) 513; MeErRr. Lingnan 

Sc. J. 5 (1927) 19; KANumAL c.s. Fl. Assam 1, 2 (1936) 

326; CHEN, Sargentia 3 (1943) 56, f. 7; Biswas, Pl. 

Darj. Sikkim Himal. 1 (1966) 261; VAN DE WATER, 

Blumea 26 (1980) 44, f. 6b, 8. — Androglossum 

reticulatum CHAMP. ex BENTH. Hook. J. Bot. Kew 

Gard. Misc. 4 (1852) 42; BENTH. Fl. Hongk. (1861) 

70; CHEN, Sargentia 3 (1943) 58, non S. reticulata 

ELMER (1909). — Sabia celastrinea MUELL. in Walp., 

Ann. 6 (1865) 1269. — Sabia malabarica BEDD. Ic. 

Pl. Ind. Or. 1 (1874) 39, t. 177; Hook.f. FI. Brit. In- 

dia 2 (1876) 2; BRANDis, Indian Trees (1906) 194; 

GAMBLE, FI. Pres. Madras 1 (1918) 254; CHEN, 

Sargentia 3 (1943) 48. — Fig. 2, 3. 

Evergreen woody climber, up to 10 m. Twigs 

glabrous or sometimes sparsely pubescent; flowering 

twigs up to 5 mm diam., glabrous to lax-pubescent. 

Buds broad-ovoid to ovoid, up to 2.5 mm, acute; 

scales (sub)glabrous, often ciliolate. Leaves oblong- 

ovate to lanceolate, 4-18 by 1.5—6.5(—8) cm, index 

2—4(—4.5), + pergamentaceous-coriaceous, above 

and beneath glabrous or with some hairs especially 

on midrib; base acute to rounded, apex acute, 

sometimes obtuse, acuminate or not; nerves 5—9 

pairs, + patent, sometimes somewhat ascending, 

curved to straight; petiole up to 2.5 cm, glabrous to 

lax-pubescent. Cymes either solitary, axillary, 

subtended by small and often herbaceous leaves, or 

when either the leaves are fallen or the cymes are 

subtended by bracts arranged in an up to 15 cm long, 

glabrous to + lax-pubescent or tomentellous, race- 

mose to thyrsoid inflorescence, cymes up to 2 cm, 

1—4(—6)-flowered; pedicels up to 7 mm; bracts 

oblong, up to 4 mm, glabrous to pubescent, ciliolate; 

bracteoles ovate to oblong, up to 1.75 mm, glabrous 

to pubescent, ciliolate, often situated near calyx. 

Flowers green to yellow or white. Sepals sometimes 

6 or 7 (see bracteoles), broad-ovate to elliptic, 

0.7—1.2(—1.5) by 0.6—1 mm, acute to rounded, gla- 

brous to + pubescent, ciliolate. Peta/s suborbicular 

to elliptic or + obovate, 1.75—2.5 by 1.25—2 mm, 

obtuse to rounded, sometimes broad-acute, nerves 5, 

usually obscure. Stamens 1.5—2 mm; filament 

somewhat flattened, 1.25—1.75 by 0.3—0.4 mm; an- 

ther ellipsoid, 0.25—0.35 mm, inflexed. Disk crown- 

shaped, thin; ribs often faint or absent. Pistil 
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Fig. 2. Sabia limoniacea Hook.f. & THoms. a. Habit, x 2/3; b. ditto, with axillary cymes, x 2/3; c. open 

flower, x4; d. petal and the opposed stamen, x 8; e. disk and pistil, x8 (a & c-e C.W. WaNG 79409; b 

WALLICH 1000). 
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Fig. 3. Sabia limoniacea Hook.f. & THOMs. a. fruit; 

a'. embryo, both x1.5 (a@ PomaNne 24769; a! 

PoILANE 18918). 

0.7—1.2 mm; style conical to cylindrical, 0.2—0.6 

mm, much shorter than the adjacent side(s) of the 

drupelet(s); ovary globular to subreniform, 0.5—0.6 

by 0.5—0.8 mm, glabrous. Drupelets globular to 

obovoid, strongly compressed, 11—14 by 10-13 mm, 

red to blue or black when fresh, without persistent 

petals and stamens at the base; reticulate pattern 

usually faint or absent, sometimes more prominent 

at the margin. Embryo with somewhat undulated 

cotyledons. 

Distr. Continental SE. Asia (throughout India, 

Burma, Bangladesh, Thailand and Indochina to 

China); in Malesia: Malay Peninsula (incl. also P. 

Penang), Central Sumatra and Borneo (Sarawak), in 

all 7 collections. 

Ecol. Thickets and forest, 300—1200 m altitude. 

Fl. Sept.—Jan., fr. Dec.—April. 

4. Sabia parviflora WALL. in Roxb., Fl. Ind. 2 (1824) 

310; G.Don, Gen. Hist. 2 (1832) 69; WaLp. Rep. 1 

(1842) 557; Hook.f. & Th. Fl. Ind. 1 (1855) 210; 

Wa p. Ann. 4 (1857) 139; Hook.f. Fl. Brit. India 2 

(1876) 2; Starr, Trans. Linn. Soc. Lond. 4, 2 (1894) 

142; BRANDIS, Indian Trees (1906) 194; LEcomTE, FI. 

Gén. I.-C. 2 (1908) 2, incl. var. harmandiana LE- 

COMTE, Bull. Soc. Bot. Fr. 54 (1907) 674; KANJILAL 

c.s. Fl. Assam 1, 2 (1936) 325; CHuN, Sunyatsenia 4 

(1940) 242; Merr. Brittonia 4 (1941) 112; CHEN, 

Sargentia 3 (1943) 64; GAGNEP. & VIDAL, Fl. Camb. 

Laos, Vietnam | (1960) 16; Biswas, Pl. Darj. Sikkim 

Himal. 1 (1966) 261; SEN Gupta, Bull. Bot. Soc. 

Beng. 22, ii (1968) 196; Hara, Fl. E. Himal. 2 (1971) 

74; SEN GupTA, Rec. Bot. Surv. India 20, 2 (1973) 65; 

HarA & WILLIAMS, Enum. FI. Pl. Nepal 2 (1970) 100; 

VAN DE WATER, Blumea 26 (1980) 48, f. 3c, 9. — 

Sabia harmandiana Pierre, FI. For. Coch. 5 (1897) 

pl. 360B; Cramp, Fl. Siam. Enum. 1 (1926) 340. — 

Sabia philippinensis Rostns. Bull. Torrey Bot. Club 

35 (1908) 70; MeERR. Enum. Philip. 2 (1923) 516; 

CHEN, Sargentia 3 (1943) 67. 

For a complete synonymy, see VAN DE WATER 

(1980). 

Evergreen climber or scandent shrub, up to 6 m. 

Twigs glabrous to laxly pubescent; flowering twigs 
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up to 4 mm diam., glabrous to pubescent. Buds 

broad-ovoid to ovoid, up to 2 mm, acute; scales 

glabrous to short-pubescent, ciliolate. Leaves oblong 

to (sub)lanceolate, 3—12(—15) by 1—5 cm, index 2—4 

(—4.5), + pergamentaceous, above glabrous to 

subglabrous or sometimes sparsely pubescent espe- 

cially when young, beneath glabrous to lax-pubes- 

cent especially on midrib; base acute to rounded, at- 

tenuate or not; apex acute, acuminate; nerves (S—) 

6—9(—10) pairs, patent, straight or sometimes + 

curved; petiole up to 1.5 cm, glabrous to mainly 

above lax-pubescent. Cymes solitary, axillary, 1.5—8 

(—10) cm long, 4—25-flowered, sometimes widely 

spreading, lax, and with up to 35 or more flowers, 

glabrous to sparsely pubescent; pedicels up to 1 cm; 

bracts ovate to lanceolate, up to 2 mm or, when sub- 

tending a cyme up to 6 mm, subglabrous to pubes- 

cent, ciliolate; bracteoles as bracts. Flowers green to 

yellow or white. Sepals broad-ovate to ovate, 

0.7—1.5 by 0.5—1 mm, acute to rounded, glabrous to 

pubescent, ciliolate. Petals elliptic-oblong to lanceo- 

late or sometimes oblong-ovate, 2—4(—4.5) by 

0.7—1.3 mm, acute to obtuse; nerves up to 7, dark- 

coloured or sometimes obscure. Stamens 1.2—2.25 

(—2.5) mm; filament flattened, 0.9—2(—2.25) by 

0.25—0.5 mm; anther ellipsoid to ovoid, 0.25—0.4 

mm, often + inflexed. Disk crown-shaped, usually 

thin; lobes often distinct, relatively long and narrow, 

sometimes short or margin of disk irregular; ribs 

often faint or absent. Pistil 1—2(—2.5) mm; style 

either absent or obscure, or conical, (0.75—)1—1.5 

(—1.75) mm, much shorter than the adjacent side(s) 

of the drupelet(s); ovary globular to subreniform, 

0.4—0.7 by 0.5—0.75 mm, glabrous. Drupelets glob- 

ular to somewhat obovoid, + compressed, 7—9 by 

6—8 mm, green to red or blue when fresh, without 

persistent petals and stamens at the base; reticulate 

pattern rather fine, but often inconspicuous or ob- 

scure. Embryo with faintly wrinkled cotyledons. 

Distr. Widely ranging in SE. Asia from Nepal to 

China; in Malesia: N. Borneo (Sabah) and the Philip- 

pines (Luzon). 

KEY TO THE SUBSPECIES 

1. Style normally developed, distinctly conical, 

(0.75—)1—1.5(—1.75) mm long 

a. ssp. parviflora 

1. Style usually absent or obscure, the upper part of 

the pistil carpel-like, sometimes normally devel- 

oped and then up to 0.75 mm 

b. ssp. philippinensis 

a. ssp. parviflora — Sabia parviflora WALL. — Sabia 

harmandiana PIERRE. 

Leaves oblong, sometimes oblong-ovate to (sub) 

lanceolate, 3—12(—15) by 1-5 cm. Cymes 2—8(—10) 
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cm long, 7—25-flowered, sometimes widely spread- 

ing, lax, and with up to more than 35 flowers. Petals 

oblong to lanceolate, sometimes oblong-ovate, 

2.25—4(—4.5) by 0.7—1.25 mm. Style distinctly con- 

ical, (0.75—)1—1.5(—1.75) mm long. 

Distr. SE. Asia; in Malesia: Borneo (Sabah), 9 

collections. 

Ecol. Roadsides, in thickets, and in forests, 

mainly 600-2000 m altitude. Fl. fr. probably 

throughout the year. 

b. ssp. philippinensis (ROBINS.) VAN DE WATER, 

Blumea 26 (1980) 50. — Sabia philippinensis RoBIns. 

— Fig. 4. 

Leaves oblong or oblong-ovate to lanceolate, 

3-11 by 1—3.5 cm. Cymes 1.5—4.5 cm, 4—20-flow- 

ered. Petals elliptic-oblong to sublanceolate, 2—3.5 

by 1—1.25 mm. Style absent or obscure and often 

carpel-like, sometimes normal-developed and then 

up to 0.75 mm. Fruits not seen. 

Fig. 4. Sabia parviflora ssp. philippinensis (ROBIN- 

SON) VAN DE WATER. a. & b. disk and pistil showing 

the absence of a style; c. a feebly developed one; all 

x12 (a Ramos 26973; b Jacoss 7402; c MERRILL 

7708). 

Distr. Malesia: Philippines (Luzon: Benguet 

Prov.), 11 collections. 

Ecol. Forests, ?1000—2100 m. FI. 

Febr.—April. 

Vern. Baybayok, kopdas, uakal, udok, \g. 

Notes. Ssp. philippinensis can be distinguished 

rather easily from ssp. parviflora by the absence of 

a normally developed style. In all the specimens I 

have seen (except one) the upper parts of the two 

carpels of each flower are not connate with each 

other and differentiated into a style as usual, but re- 

main free and carpel-like, although the tip of each 

carpel is sometimes slightly stigmatic. Moreover, the 

margins of the upper part of a carpel are not fused, 

so that the upper half of each carpel remains open. 

Although this phenomenon is unique within the 

genus, I have reduced S. philippinensis to a subspe- 

cies of S. parviflora because it agrees very well with 

that species in all other main characters. 

Like in all Sabia species the leaves are dark above, 

paler beneath, but in the present one the contrast is 

mainly 
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especially conspicuous. In ssp. philippinensis the 

pale margins and undersides of the leaves provide a 

useful character to distinguish vegetative specimens 

from those of S. pauciflora, another Philippine 

species 

5. Sabia pauciflora BLUME, Mus. Bot. Lugd.-Bat. 1 

(1851) 370; Mia. Fl. Ind. Bat. 1, 2 (1859) 619; FI. 

Arch. Ind. (1870) 72; ibid. (1871) pl. 32; CHEN, 

Sargentia 3 (1943) 61; vAN DE WATER, Blumea 26 

(1980) 51. — Sabia papuana Wars. in K.Sch. & 

Laut., Fl. Deut. Schutzgeb. Siidsee (1900) 425. — 

Sabia reticulata ELMER, Leafl. Philip. Bot. 2 (1909) 

579; MeERR. Enum. Philip. Fl. Pl. 2 (1923) 516; 

CHEN, Sargentia 3 (1943) 62. 

Evergreen woody climber or scandent shrub, up to 

20 m. Twigs glabrous; flowering twigs up to 5 mm 

diam., glabrous or sparsely pubescent. Buds ovoid, 

up to 2.5 mm, acute; scales glabrous to pubescent, 

(sub)ciliolate. Leaves oblong to sublanceolate, 5—14 

(—18) by 2—6(—8) cm, index (2—)2.5—3.5(—4), above 

and beneath glabrous or with very few hairs on 

midrib, pergamentaceous; base acute to rounded, 

apex acute, acuminate; nerves (S—)6—8(—9) pairs, 

patent, straight to curved; petiole up to 2 cm, gla- 

brous to sparsely pubescent. Cymes either arranged 

in an axillary, up to 12 cm long, glabrous to sparsely 

pubescent, racemose to thyrsoid inflorescence, sub- 

tended by bracts, or solitary, axillary, often subtend- 

ed by small leaves, up to 3.5 cm, 1—4-flowered, gla- 

brous to sparsely pubescent; bracts oblong to 

lanceolate, up to 3.5 mm, subglabrous to somewhat 

pubescent, (sub)ciliolate; bracteoles as bracts but 

smaller, or minute, or sepal-like and then often 

situated near calyx; pedicels up to c. 1 cm. Flowers 

green to yellow or white. Sepals sometimes 6 (see 

bracteoles), ovate to broad-ovate, 0.75—1.25 by 

0.7—1 mm, acute to obtuse, glabrous to somewhat 

pubescent, (sub)ciliolate. Petals oblong, sometimes 

somewhat oblong-ovate, 2.5—4(—4.5) by (0.75—) 

1—1.3(—1.5) mm, (narrow-)obtuse, sometimes sub- 

ciliolate, nerves up to 5, sometimes dark-coloured 

and then conspicuous. Stamens (1—)1.25—1.75(—2) 

mm; filament flattened, (0.75—)1—1.5(—1.75) by 

0.25—0.5 mm; anther globular to ellipsoid, 0.2—0.3 

mm, inflexed. Disk crown-shaped; lobes often short 

or irregular; ribs sometimes faint or absent. Pistil 

1.3—1.7 mm; style conical, 0.6—1 mm, much shorter 

than the adjacent side(s) of the drupelet(s); ovary 

globular to subreniform, 0.5—0.7 by 0.5—0.8 mm, 

glabrous. Drupelets + globular, sometimes some- 

what obovoid, compressed, 7.5—11 by 8—10(—11) 

mm, white to red or dark-blue when fresh, without 

persistent petals and stamens, reticulate pattern fine 

to rather coarse, sometimes indistinct, limited to the 

margin or not. Embryo with somewhat undulated or 

faintly folded cotyledons. 
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Distr. Malesia: Moluccas (Buru, Halmaheira, 

Batjan), Philippines (Luzon, Negros, Mindanao), 

New Guinea; Solomon Islands. 

Ecol. Forests, from sea-level up to 2300 m. Fi. fr. 

throughout the year. 

Uses. Fresh leaves eaten against wound fever in 

New Guinea. 

Vern. Philippines: bungoi, dadabu, Bag.; New 

Guinea: hambui, Poio, Enga lang., kubiakan, 

Hagen-Chimbu, Yoowi dial., mongolya ka, North- 

ern Prov., pehkuma, Mumuni, Orokaiva lang, pipi, 

E. Highlands, pukhabu, S. Highlands. 

Note. This species is closely related to S. javanica 

from Java and Sumatra, but can be distinguished 

from that species by its always few-flowered cymes, 

its longer style, and its often + globular drupelets (S. 

javanica often obovoid). 

6. Sabia racemosa CHEN, Sargentia 3 (1943) 36, f. 2; 

VAN DE WATER, Blumea 26 (1980) 54. 

Evergreen woody climber or scandent shrub, up to 

6 m. Twigs glabrous; flowering twigs up to 4 mm 

diam., glabrous or somewhat short-pubescent. Buds 

ovoid, up to 1.5 mm acute; scales (sub)ciliolate or 

not. Leaves oblong or somewhat oblong-ovate, 6—25 

by 2—10 cm, index 2—3(—3.5), pergamentaceous, 

glabrous or with some hairs on midrib, rarely 

beneath all over sparsely short-pubescent; base acute 

to rounded, apex acute, acuminate; nerves 4—8 (or 9) 

pairs, + patent, curved to straight; petiole up to 2.5 

cm, glabrous or with some very short hairs. Cymes 

arranged in an axillary, up to 8 cm long, glabrous to 

puberulous or short-tomentellous, racemose to thyr- 

soid inflorescence, subtended by bracts but often 

bracts fallen or sometimes leaf-like, cymes up to 1 

cm, 1—4(—7)-flowered, glabrous to somewhat puber- 

ulous or short-tomentellous; bracts ovate to oblong, 

up to 3 mm, glabrous to somewhat pubescent, 

(sub)ciliolate; bracteoles as bracts but usually smal- 

ler, Or minute and then often situated near calyx; 

pedicels up to 4 mm. Flowers (pale-)green to yellow. 

Sepals + ovate to broad-ovate, 0.6—1.3 by 0.5—1 

mm, acute to obtuse, glabrous to somewhat pubes- 

cent, (sub)ciliolate. Petals elliptic-oblong to ovate- 

lanceolate, 3.5—6.5 by (1.25—)1.5—2.5 mm, acute to 

obtuse, or + acuminate, or gradually narrowed, 

nerves up to 7, thin but distinct. Stamens 1.2—2.2 

mm; filament flattened, 1—2 by 0.2—0.5 mm; anther 

globular to ellipsoid, 0.2—0.3 mm, inflexed. Disk 

crown-shaped; lobes sometimes very short or in- 

distinct; ribs sometimes faint or absent. Pistil 1—1.5 

mm; style + conical, 0.5—0.9 mm, much shorter 

than the adjacent side(s) of the drupelet(s); ovary 

globular to subreniform, 0.5—0.6 by 0.5—0.7 mm, 

glabrous. Drupelets obovoid, + compressed, 10—12 

by (7—)8—10 mm, white to pink or red when fresh, 

without persistent petals and stamens at the base; 
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reticulate pattern faint to rather coarse, often limited 

to the margin. Embryo with somewhat to very 

wrinkled or folded cotyledons. 

Distr. Malesia: Borneo. 

Note. In vegetative characters and somewhat in 

the fruit this species resembles S. javanica. It differs, 

however, from that species in its inflorescence (few- 

flowered cymes) and in its floral characters, especial- 

ly the petals. 

Since the fruiting collections of ssp. racemosa bear 

only immature or damaged fruit, the description of 

the drupelets has mainly been based on the fruit of 

ssp. kinabaluensis. 

The two subspecies can easily be distinguished 

from each other by the difference in the shape of 

their petals. Since they can be distinguished from 

each other only when flowers are available, the iden- 

tification of most of the vegetative and fruiting 

specimens has mainly been based on the locality from 

where they have been collected. 

KEY TO THE SUBSPECIES 

1. Petals oblong-ovate to ovate-lanceolate, acute, 

somewhat acuminate or tapering to the apex 

a. ssp. racemosa 

1. Petals elliptic-oblong to oblong, acute to obtuse 

b. ssp. kinabaluensis 

a. ssp. racemosa — Sabia racemosa CHEN. 

Sepals 0.6—1.1 by 0.5—1 mm. Petals oblong-ovate 

to ovate-lanceolate, (3.5—)4.5—6.5 by (1.25—)1.5— 

2.5 mm, acute, somewhat acuminate or tapering to 

the apex. Pistil 1—1.2 mm; style 0.5—0.7 mm long. 

Distr. Malesia: Borneo (Kalimantan), 7 collec- 

tions. 

Ecol. Low altitudes, up to 100 m. Fi. fr. 

throughout the year. 

b. ssp. kinabaluensis vAN DE WATER, Blumea 26 

(1980) 55. 

Sepals 0.9—-1.3 by 0.6—1 mm. Petals elliptic- 

oblong to oblong, 3.5—5 by 1.5—2.5 mm, acute to 

obtuse. Pistil 1.2—1.5 mm high; style 0.6—0.9 mm 

long. 

Distr. Malesia: Borneo (Sabah: Mt Kinabalu), 

15 collections. 

Ecol. Forests, mainly at 800—1500 m altitude. Fi. 

jr. throughout the year. 

7. Sabia sumatrana BLumeE, Mus. Bot. Lugd.-Bat. 1 

(1851) 370; Mig. Fl. Ind. Bat. 1, 2 (1859) 619; FI. 

Arch. Ind. (1870) 72; ibid. (1871) pl. 33; Kinc, J. As. 

Soc. Beng. 65, ii (1896) 454; RmpLey, Fl. Mal. Pen. 

1 (1922) 513; CHEN, Sargentia 3 (1943) 39; VAN DE 

WatTER, Blumea 26 (1980) 56. 

Evergreen woody climber, up to c. 3.5 m. Twigs 
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glabrous; flowering twigs up to 4 mm diam., 

glabrous. Leaves elliptic to oblong, sometimes (sub) 

lanceolate, (S—)7—15(—18) by (1.5—)2.5—7(—10) cm, 

index 2—3(—4), pergamentaceous, above and be- 

neath glabrous; base acute, apex acuminate to sub- 

cuspidate; nerves 5—7 pairs, patent, curved to 

straight; petiole up to 2 cm, glabrous. Flowers yel- 

lowish-green to white, either solitary, sometimes 2 or 

3 together, axillary, or arranged in a thyrsoid, ax- 

illary, up to 6.5 cm long, glabrous inflorescence; 

pedicels up to 2.5 cm, glabrous, with few small 

budscales at the base when flowers solitary; bracts + 

oblong-ovate, up to 1.5 mm long, glabrous, ciliolate; 

bracteoles as bracts. Sepals broad-ovate to ovate, 

1.25—1.75(—2) by (0.75—)1—1.75 mm, acute to ob- 

tuse, glabrous, (sub)ciliolate or not. Petals oblong or 

ovate-lanceolate, c. 6—10 by 1.5—2.5 mm, sometimes 

the upper part somewhat channeled, tapering to the 

apex, acute to narrow-obtuse, nerves obscure. 

Stamens 3.5—7.5 mm; filament + flattened, 3—7 by 

0.4-0.75 mm; anther ellipsoid, 0.5—0.7 mm, 

upright. Disk short-cylindrical, small, the upper part 

not enclosing the base of the ovary and without 

lobes; ribs + prominent. Pisti/ 3.5—c. 7 mm; style 

narrow-conical, 3—6mm, + half as long as the adja- 

cent side(s) of the drupelet(s); ovary somewhat 

globular to subreniform, 0.5—0.8 by 0.7—1 mm, 

glabrous. Drupelets obovoid, somewhat compress- 

ed, 11-13 by 8—9 mm, white to blue when fresh, 

without persistent petals and stamens, reticulate pat- 

tern absent, often more or less rugged on the outside. 

Distr. Malesia: Sumatra (W. Coast Res., Palem- 

bang), 7 collections. 

Ecol. Forests, 60—1000 m altitude. F/. May— 

Aug., fr. July—Sept., Febr. 

Note. Only a few collections are available. For 

that reason no buds and embryos could be described, 

whereas the description of the flowers has partly 

been based on rather young ones. 

Excluded 

Sabia densiflora Miq. Sum. (1861) 203, 520 = 

Meliosma angulata BLUME: K. & V. Bijdr. 9 (1903) 

131 = Meliosma simplicifolia (ROxB.) WALP. ssp. 

simplicifolia: VAN BEUSEKOM, Blumea 19 (1971) 476; 

FI. Males. 10* (1989) 698 (this issue). 

Sabia floribunda Mia. Sum. (1861) 203, 521 = 

Meliosma angulata BLUME: K. & V. Bijdr. 9 (1903) 

131 = Meliosma simplicifolia (ROxB.) WALP. ssp. 

simplicifolia: l.c. 

2. MELIOSMA 

BLUME, Cat. (1823) 32; Rumphia 3 (1849) 196; Mra. FI. Ind. Bat. 1, 2 (1859) 612; 

BENTH. & Hook.f. Gen. Pl. 1 (1862) 414; Hook.f. Fl. Brit. India 2 (1876) 3; 

BokErRL. Handl. Fl. Ned. Ind. 1 (1890) 290; Wars. in E. & P., Nat. Pfl. Fam. 

3, 5 (1895) 371; vAN BEUSEKOM, Blumea 19 (1971) 355. — Millingtonia Roxs. 

[Hort. Beng. (1814) 3, nomen] Pl. Corom. 3 (1820) 50, t. 254, non Linn.f. 

(1781), nec Donn (1807). — Kingsboroughia LieBM. Vid. Medd. Nat. For. 

Kjobenhavn 2 (1850) 67; Warp. Ann. 2 (1852) 834. — Fig. 5—8, 10, 12. 

For a complete synonymy, see VAN BEUSEKOM (1971). 

Evergreen or sometimes deciduous shrubs or trees, up to 42 m, 1 m diam., 

sometimes buttressed. Twigs more or less lenticellate, often with conspicuous 

leaf-scars. Buds densely pubescent. Leaves simple or imparipinnate with 

(sub)opposite leaflets, ending in 3 or 1 leaflet(s), in the latter case its petiolule 

articulated with the rachis; leaves or leaflets entire or dentate, with or without 

hairy domatia beneath; rachis and petioles, usually also petiolules, with a usual- 

ly shallow and narrow, more or less conspicuous longitudinal groove above, 

usually with swollen base, articulately attached. Inflorescence terminal, some- 
times axillary, a pyramidal panicle, poor to usually profuse, up to 4 times 

ramified, with alternate, articulately attached, often lenticellate axes. Bracts 

small, those of lower order usually soon caducous; cataphylls often present. 

Bracteoles absent, but sometimes one (or two) bracteole-like sepals present, 
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De man 

» See A oA 

Fig. 5. Flower of Meliosma. A. Semi-diagrammatical sketch of flower (subg. Meliosma) with opened outer 

petals, but stamens still in bud position. B. Semi-diagrammatical length section of bud (subg. Meliosma). C. 

Diagram (subg. Kingsboroughia and subg. Meliosma). Names of the flower parts: a. sepals; b. outer petals; 

c. inner petals; d. fertile stamens; e. staminodes; /. disk; g. style. 

lowered on the pedicel. F/owers numerous, sessile or short-pedicelled, small, 

bisexual. Sepals 5, by reduction sometimes 4, rarely 3, sometimes by addition 

of empty bracts seemingly more, up toc. 13, and together forming a kind of in- 

volucre, usually unequal and then mostly 3 about equal. Petals 5, episepalous, 

3 outer ones more or less unequal, alternisepalous, mostly suborbicular and con- 

vex, rarely the largest one much wider than long and more or less reniform, the 

smaller ones irregularly shaped; 2 inner ones equal, much smaller, reduced, op- 

posite the fertile stamens and more or less adherent to the base of the filaments, 

entire to bifid. Disk generally present, sometimes very reduced or absent, often 

irregularly shaped, as a rule with 5 more or less developed teeth, 4 of which 

paired, 1 unpaired, each pair opposite a fertile stamen. Stamens 5S, epipetalous, 

2 fertile, filament short, strap-shaped, flat, incurved at the top, abruptly ter- 

minating in a wide, varyingly shaped cup which bears two globose to elliptic 

transversely dehiscent anther-cells which are ripe in bud, springing back elasti- 

cally when the flower opens; 3 staminodial, opposite the larger petals and more 

or less adherent to the base of these, deformed, broad, irregularly shaped, with 

1 or 2 holes near the top in which fit the anther-cells of the fertile stamens, often 

coherent and forming a cup over the pistil. Ovary globose to ovoid or conical, 

2-, very rarely 3-locular, apically contracted in a rather short, simple or 2- 

partible, cylindric or subulate to conical, rarely minute style, with simple or 

somewhat bifid, minute stigma. Ovules 2 (or 1) in each cell, more or less 
superimposed, attached to the partition, hemi-anatropous. Fruit a drupe, 

subglobose to pyriform, small, glabrous, with one stone; rarely two ovules in- 

stead of one per ovary develop, resulting in a didymous fruit; mesocarp pulpy, 

mostly thin; endocarp globose, pyriform, or semiglobose, 1-celled, stony to 

crustaceous, splitting in two valves, inside with a basilar rounded projection 
over which the seed is curved. Vascular bundle connecting pedicel and seed 

either running outside the endocarp wall (free in the pulpy mesocarp or in a 

groove on the ventral endocarp wall), or through a canal inside the endocarp 
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Fig. 6. Diagrammatical length sections of three types of fruit in Meliosma. A. Subg. Kingsboroughia sect. 

Hendersonia: vascular bundle running freely in the mesocarp. B. Subg. Kingsboroughia sect. Kings- 

boroughia: vascular bundle running in a groove of the endocarp, entering the wall through the ventral pore. 

C. Subg. Meliosma sect. Meliosma: similar to B, but the marginal canal lengthened through the endocarp. 

All x3. 
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wall. Seed sub- to semiglobose, more or less concave at the ventral side, with 

membranous testa, without endosperm. Embryo with rather long, 2—3 times 

folded radicle and more or less folded cotyledons. 

Distr. About 20—25 species, 15 of which in SE. Asia, and not more than c. 10 in Central and South 

America. In Malesia: 8 species. 

The New World species belong to Meliosma subg. Meliosma sect. Lorenzanea, a section restricted to the 

New World; besides, there is one species of subg. Kingsboroughia which is widely spread in China but also 

occurs in Mexico (M. alba WALP.). 

Correctly named fossils from the Tertiary are found widely distributed on the northern hemisphere, in 

Europe, Asia, and North America; see VAN BEUSEKOM, /.c. 384—424, fig. 16—18 (maps). The oldest known 

fossils, of both subgenera, date from the Eocene. All localities lie south of the 60° parallel of latitude and 

almost all beyond the present range of the genus. It is remarkable that still in the Pliocene the genus occurred 

in Europe, S. Russia, but no longer in North America. Only in southern Japan Pliocene fossils and recent 

species are found together. 

Ecol. In primary and secondary forests, especially on hills and mountains up to c. 3300 m, but also in 

lowlands. All or almost all species prefer everwet to moist, tropical to subtropical conditions. Some are hardy 

in mild temperate climates; these are deciduous and grow flush-wise. 

Morph. Trees, mostly small, sometimes shrubs, rarely mentioned to be subscandent, but M. pinnata ssp. 

ferruginea and ssp. macrophylla are recorded to reach 42 m height and M. /anceolata to reach 30 m by 1 m 

diam. 

The margin of leaf or leaflet may be entire or dentate and is often variable. In saplings, watershoots and 

seedlings the margin is mostly dentate. In species with pinnate leaves the size of the leaflets mostly increases 

apically and their greatest width tends to shift towards the upper half. The leaves, when pinnate, have 1 or 

3 top-leaflets; in the first case the petiolule of the top-leaflet has an articulation with the rachis. 

The inflorescence consists of a racemosely arranged, rich-flowered panicle. 

VAN BEUSEKOM (l.c. 361—364, fig. 2 & 3) amply discussed the peculiar flower structure. Although BAILLON 

assumed the flower to be basically 3-merous, he agrees with the majority of authors that it is S-merous. The 

3 outer petals are differently shaped from the 2 inner ones; the latter may be of the lanceolate or bifid type, 

and taxonomically their shape is important. 

The structure of endocarp and seed (/.c. 364—369, fig. 4) is of great importance. The ovary contains 4 ovules 

but only one develops into a seed (exceptionally 2, resulting in an anomalous didymous fruit). The fruit is 

a drupe with rather thin, pulpy mesocarp and a stony to crustaceous endocarp, more or less globular to 

pyriform, smooth or often with a reticulate surface. When dehiscent, it splits into two valves, the plane of 

dehiscence usually marked by a + prominent keel running all around the endocarp. At the ventral side there 

is a usually narrow pore through which the seed is connected with the vascular bundle towards the pedicel. 

There are two main types: 1) endocarps which only enclose the seed, whereas the vascular bundle connecting 

pedicel and seed is running outside the endocarp wall; 2) endocarps which enclose both seed and vascular bun- 

dle, the latter being situated in a marginal canal inside. 

Taxon. The subdivision of the genus Meliosma is as follows: 

1. Leaves simple or pinnate; when pinnate rachis terminating in 3 leaflets (anomalously 2 or 1). Sepals mostly 

5. Outer petals narrowly imbricate, subrotund to broad-elliptic, all regularly shaped. Vascular bundle con- 

necting pedicel and seed situated in a long or short marginal canal inside the endocarp. About 12 species 

IntSE VASias Spp.- JHZ%. FRA RG ie ah Le PR ys Beaten sete etre Subg. Meliosma 

2. Leaves simple or pinnate. Ovary glabrous or pubescent. Endocarp wall relatively thin, not drawn out 

around the ventral perforation; endocarp mostly (sub)globose, sometimes semiglobose, or ellipsoid to 

obovoidAbout12ispp. in'SENAsia-Spp:-1—7-) yaa eee neta eee Sect. Meliosma 

3s Leaves simples Spy 22 222 Beet oo ee a ee Subsect. Simplices (WARB.) BEUS. 

4. Deciduous shrubs or small trees. Nerves all or almost all straight or almost straight. Continental Asia 

Ser. Rectinervia BEUS. 

4. Evergreen shrubs or trees. Nerves all or almost all distinctly ascending. Spp. 1 & 2 

Ser. Curvinervia BEUS. 

SVEAVES Pinnate (SPs — 7 Sarees Te ne See ee an Aree Subsect. Pinnatae (WARB.) BEUS. 

2. Leaves simple. Ovary always glabrous. Endocarp wall relatively thick, more or less drawn out around the 
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ventral perforation which often gives the mostly (sub)globose endocarp a somewhat pyriform shape. 

About 10 species in Central and tropical South America ........... Sect. Lorenzanea (LIEBM.) BEUS. 

1. Leaves pinnate, petiolule of terminal leaflet articulate with the rachis. Sepals mostly 4. Outer petals widely 

imbricate, the largest one widely reniform, much wider than long, the smaller ones of irregular shape + 

not wider than long. Vascular bundle connecting pedicel and seed situated outside the endocarp, either run- 

ning in a groove at the ventral side or freely in the pulpy mesocarp 

Subg. Kingsboroughia (LiEBM.) BEus. 

5. Deciduous trees. Vascular bundle connecting pedicel and seed running in a ventral groove of the endocarp 

wallsalworspeciess SE. ASiay ands.) MEXICO: a yeaa statin clove) 0.255920 oe esol dO Sect. Kingsboroughia 

5. Evergreen trees. Vascular bundle connecting pedicel and seed running freely in the mesocarp. One species. 

MalaygPeninsulay. Ni: BOrmMeor SPs Succes =< peis see stee ys cr oe uate eee Sect. Hendersonia BEvs. 

KEY 1,0) THE, SPECIES 

1. Leaves simple. Subg. Meliosma sect. Meliosma subsect. Simplices. 

2. Petioles 1/5—1/3 the length of the lamina. Panicles mostly axillary or sometimes ramiflorous, sometimes 

terminal. Inner petals bifid or entire. Endocarps ellipsoid to obovoid, with reticulate to smooth surface, 

rarely (sub)globose and then smooth, 6—14 cm diam...................-2+-2+00+eee- 1. M. lepidota 

2. Petioles 1/20—1/5 the length of the lamina. Panicles always terminal. Inner petals always bifid. Endo- 

carps always (sub)globose, always with reticulate surface, 3.5—8 mm diam........ 2. M. simplicifolia 

1. Leaves pinnate. Subg. Meliosma and subg. Kingsboroughia. 

3. Leaf-rachis terminating in 3 (sometimes 2, rarely 1) leaflets. Outer petals widely ovate to orbicular, entire. 

Endocarps inside with a marginal canal in which runs the vascular bundle connecting pedicels and seed. 

Sect. Meliosma subsect. Pinnatae. 

4. Leaves 2—5(—6)-jugate; leaflets usually glabrous, sometimes (in Bornean specimens) pubescent beneath, 

above always with a prominent midrib. Inner petals (1.2—)1.5—2(—3) mm, entire to retuse or slightly 

bifid at apex. Ovary glabrous. Endocarps 0.7—2 cm diam. ...................--- 3. M. sumatrana 

4. Leaves 2—23-jugate; leaflets glabrous or pubescent, midrib usually flat to sulcate above. Inner petals 

(0.3—)0.5—1(—1.5) mm, always distinctly and rather deeply bifid. Ovary glabrous or pubescent. En- 

docarps 0.2—1 cm diam. 

5. Leaves (3—)6—18(—23)-jugate, with (10—)20—100 cm long rachis. Leaflets only very rarely with slight 

pubescence on midrib and nerves above. Panicles large and lax, 0.5—1.5 m, pendulous, usually suddenly 

bent down at the base, with up to 90 cm long primary side-axes which are never subtended by (small) 

leaves. 

6. Leaflets in middle and upper part of the leaf elliptic to lanceolate, very rarely a few linear-lanceolate, 

maexa(0s5—)2—5(—7) = Betiolules 2—SO0im Meee a. ors cis chee 2.6 oxi oe eclenens exes eke 4. M. lanceolata 

6. Leaflets in middle and upper part of the leaf linear-lanceolate, index 5S—10. Lateral petiolules absent 

CUA AO, TOKE ee Rein Go adore See aan Ee Oe ooo es oto 5. M. hirsuta 

5. Leaves 2—7(—9)-jugate, rachis up to c. 40(—60) cm. Leaflets usually more or less pubescent on midrib 

and nerves above, sometimes glabrous. Panicles lax to dense but not very large, 10—50(—70) cm, usually 

erect, sometimes + pendulous, but almost never suddenly bent down at the base, with up to 35(—60) 

cm long side-axes which may be subtended by decrescent leaves. 

7. Sepals pubescent. Outer petals glabrous. Leaves 2—3(—4)-jugate. Endocarps 7-8 mm diam. Small 

UEKSSD) GOD AcIGL Slat ols Orc Cre O DOIG Deo HERS OTRO CHSCR LO ECR Cree Orne ae eee reece rete 7. M. sarawakensis 

7. Sepals glabrous (rarely with a few hairs), sometimes pubescent but then also outer petals pubescent. 

Leaves 2—7(—9)-jugate. Endocarps 3—9(—10) mm diam. Small to large trees. 

SeablantsnromeMalesiayexcept Sumatravand Javyae ae. «22... s.2- 0-00 «teen 6. M. pinnata 

8. Plants from Sumatra and Java. 

9. Leaflets pubescent at least on midrib and nerves, usually entire. Panicles often with decrescent 

leaves-Lowlandtand mountains up) to 2500 meee: sack «acc. eel. wee nares 6. M. pinnata 

9. Leaflets (sub)glabrous, usually (obscurely) dentate. Panicles without decrescent leaves. Mountains, 

1300=2900kmmen taste a Sede ie coos aor hae ererait . cereigdfaree 4. M. lanceolata f. nervosa 

3. Leaf-rachis terminating in 1 (or 2) leaflets of which the short petiolule is always well markedly articulated 

with the rachis. Outer petals mostly widely reniform, or of irregular shape, mostly wider than long, with 

+ irregular margin and often emarginate. Endocarps inside without a marginal canal in which runs the 

vascular bundle, large, wider than 1 cm. Inner petals hardly or not incised at apex. Subg. Kingsboroughia 

SEGE WELCH CTSONIG Se0t otoe SE oie: sts SA Ae ee ee OEE en: aaridats woman; 8. M. rufo-pilosa 
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1. Meliosma lepidota BLUME, Rumphia 3 (1849) 199; 

Watp. Ann. 2 (1852) 224; Mia. Fl. Ind. Bat. 1, 2 

(1859) 614; Sum. (1861) 203; vAN BEUSEKoM, Blumea 

19 (1971) 451, f. 25. — Fig. 7. 

For further synonyms, see under the subspecies; 

for a complete synonymy, see VAN BEUSEKOM (1971). 

Evergreen shrub or tree, up toc. 15(—22) m. Flow- 

ering twigs pubescent when young, glabrescent. 

Leaves elliptic or obovate to lanceolate, 2—32 by 

0.7—12(—18) cm, index (1.2—)1.5—3(—4), at the base 

acute, at apex acute to caudate, rarely obtuse, usual- 

ly entire, sometimes remotely spinously dentate to- 

wards the apex, beneath sometimes pubescent on 

midrib and nerves, without domatia; nerves 7—15 

pairs, usually strongly ascending, petioles usually 

rather long, 1-10 cm, 1/5—1/3 as long as the blade. 

Panicles usually axillary and erect, widely to usually 

narrowly pyramidal, 3—30(—200) cm, usually dense- 

ly pubescent, bearing numerous solitary to crowded 

flowers which are sometimes spicately arranged; 

side-axes usually many, usually short, up to c. 15 

(—40) cm, sometimes subtended by normal to small 

leaves; bracts ovate to linear-lanceolate, up to c. 

2(—6) mm, usually densely pubescent. Pedicels ab- 

sent or present, up to c. 3(—5S) mm. Mature buds 

i1.5—3 mm diam. Sepals (4) 5, (round-)ovate, sub- 

equal, 1—2 mm, or the outer | or 2 smaller, often one 

lowered on the pedicel, all entire, ciliolate. Outer 

petals glabrous. Inner petals + lanceolate and entire, 

or bifid, (0.6—)0.8—2.5 mm, glabrous or somewhat 

ciliolate at margin or tip, when bifid never with a cen- 

tral lobule. Filaments 0.7—1.5 mm. Ovary 0.5—1 

mm, very exceptionally pubescent. Fruit (sub)glo- 

bose, sometimes elliptic, when ripe S—10 mm diam.; 

endocarp globose to ellipsoid, 6—8(—9) mm diam., 

usually with a slightly elevated rather fine reticulum; 

median keel distinct, more or less prominent; ventral 

pore whether or not sunken but never spouted. 

Distr. SE. & E. Asia; in Malesia (with 4 

subspecies): Sumatra, Malay Peninsula, W. Java, N. 

Borneo (Sabah), and the Philippines (Luzon, Min- 

doro). 

Ecol. In evergreen forests under tropical or sub- 

tropical conditions, at medium to high altitudes; for 

details, see under the subspecies. 

Notes. Meliosma lepidota displays a rather wide 

variation, especially in the ramification of its pan- 

icles which covers almost the whole range of possibil- 

ities found throughout Meliosma. 

Within M. lepidota seven subspecies are recog- 

nized, four of which in Malesia. The differences be- 

tween them are on the same level as in other sub- 

species in Meliosma. Transitional forms between 

these subspecies, however, occur in only a few cases, 

which is logical since there is perfect geographical 

isolation between most of them. See further the notes 

under the subspecies. 
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KEY TO THE SUBSPECIES 

1. Inner petals distinctly bifid. 

2. Leaves 1.5—2(—2.5) times as long as wide; petiole 

1/4—2/3 as long as the blade. Panicles 5—15 cm. 

Mature buds 2—2.5 mm diam. Endocarps ellip- 

soid to obovoid ......... d. ssp. kinabaluensis 

2. Leaves (1.6—)2—3 times as long as wide; petiole 

(1/6—)1/5—1/3 (—1/2) as long as the blade. 

Panicles 3—30 cm. Mature buds 1.5—2(—2.2) mm 

diam. Endocarps long- to short-ellipsoid (always 

distinctly higher than wide) ....a. ssp. lepidota 

1. Inner petals entire, usually lanceolate. 

3. Inner petals 2.5 mm. Panicles distinctly axillary 

or ramiflorous. Mature buds 2.5—3 mm diam. 

b. ssp. dolichomischa 

3. Inner petals 1—1.5 mm. Panicles terminal or 

crowded at the end of the twigs, rarely distinctly 

axillary. Mature buds 2—2.5 mm diam. 

c. ssp. vulcanica 

a. ssp. lepidota. — Meliosma lepidota BLUME, Rum- 

phia 3 (1849) 199; Wap. Ann. 2 (1852) 224; Mia. FI. 

Ind. Bat. 1, 2 (1859) 614; Sum. (1861) 203; Illustr. 

(1871) 73. — Meliosma pedicellata K. & V. Bijdr. 9 

(1903) 134; Koorp. Exk. Fl. Java 2 (1912) 545; Atlas 

2 (1914) t. 379; BACKER & Baku./f. Fl. Java 2 (1965) 

144. 

Leaves oblong, sometimes somewhat ovate- 

oblong, rarely elliptic, 5S—26 by (1.5—)2—12 cm, en- 

tire, base acute, apex acute to caudate, glabrous 

when mature; nerves 8—12(—14) pairs; petiole 1.5—6 

cm. Panicles axillary, rarely terminal or ramiflorous, 

often several together near the end of a branch, 3—30 

cm, rather poor and lax, ramified up to the 2nd 

order; primary (essentially secondary!) side-axes 

short, up to c. 6(—10) cm. Mature buds 1.5—2 mm 

diam. Inner petals about halfway bifid, 0.7—1 mm; 

lobes rather narrow. Endocarp obovoid to ellipsoid, 

(8—)9—14 mm long, 5.5—8 mm diam., with or 

without rather wide and feeble reticulum; median 

keel distinct, more or less prominent, blunt to rather 

sharp, at one or both ends running out into a ventral, 

often somewhat beak-like processus; ventral pore 

rather wide, somewhat sunken. 

Distr. Malesia: Sumatra (not uncommon in 

Aceh, Tapanuli, and West Coast), W. Java. 

Ecol. Primary montane rain-forest; 900—2600 m 

altitude in Sumatra, 1050—1600 m in Java. 

Field notes. Outer bark dark brown, finely cor- 

ky, 0.5 mm; inner bark turning redbrown, 0.5 cm; 

wood ochre with reddish stripes. 

Vern. Sumatra: antuang, hontuang, Batak lang., 

Toba, kalompang bagéh, Gn. Talamau. 

Note. Ssp. lepidota is similar and probably most 

closely related to the adjacent ssp. dolichomischa 

and ssp. kinabaluensis. However, ssp. lepidota also 
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Fig. 7. Meliosma lepidota BLUME ssp. dolichomischa (V1pDAL) BEus. a. Flowering twig; x 0.5; b. half-opened 

flower, X 4.5; c. outer petal with adhering staminode; d. stamen with adhering inner petal, adaxial view; e. 

stamen, abaxial view; f. pistil with surrounding disk; g. ovary, length section, all x9; A. fruit, x 1.5 (a—g 

HENDERSON SF 23488; HENDERSON SF 23492). 

shows a close resemblance to certain forms of ssp. 

longipes (MERR.) BEus. from Vietnam, from which 

it can sometimes only be distinguished by the shape 

of the endocarp. 

b. ssp. dolichomischa (VmAL) BEus. Blumea 19 

(1971) 458, f. 25. — Meliosma dolichomischa VIDAL, 

Not. Syst. 16 (1960) 304. — Meliosma monophylla 

Rip.ey, J. Str. Br. Roy. As. Soc. n. 54 (1910) 40, 

nom. illeg., non MERR. (1909); Fl. Mal. Pen. 1 (1922) 

514; Vina, Not. Syst. 16 (1960) 306. — Fig. 7. 

Leaves elliptic to oblong, 4—22 by 2—10 cm, en- 

tire, base mostly attenuate, apex usually cuspidate, 

glabrous or subglabrous, nerves 7—13 pairs, petiole 

(1—)3—-10 cm. Panicles axillary or ramiflorous, 

solitary or a few together, 6—25 cm, rather poor and 

lax, ramified up to the 2nd or 3rd order; primary (es- 

sentially secondary!) side-axes up to c. 10 cm. 

Mature buds 2.5—3 mm diam. Jnner petals lanceo- 

late, c. 2.5 mm, entire, hooding over the stamens, 
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Fig. 8. Various types of inner petals in Meliosma simplicifolia WALP. a. ssp. pungens (WALP.) BEUs., b. ssp. 

rigida (SteB. & Zucc.) BEUS., c. ssp. fruticosa (BLUME) BEUS., d. ssp. simplicifolia; all x 18. 

glabrous. Endocarp as in ssp. lepidota. 

Distr. Malesia: Malay Peninsula (Pahang: 

Fraser’s Hill, Cameron Highlands; Perak: Hermi- 

tage Hill, once). 

Ecol. Primary montane rain-forest, c. 1200— 

1500 m altitude. 

Field notes. Bark thick, red. Wood first white 

when cut, darkening to orange-brown. Leaves 

glaucous below. 

c. ssp. vuleanica (MERR.) BEusS. Blumea 19 (1971) 

460. — Meliosma vulcanica MERR. Philip. J. Sc. 11 

(1916) Bot. 15; Enum. Philip. Fl. Pl. 2 (1923) 518. — 

Machilus nervosa MERR. Philip. J. Sc. 4 (1909) Bot. 

262; Enum. Philip. Fl. Pl. 2 (1923) 189; SaALvoRE & 

LAGRIMAS, Philip. J. For. 4 (1941) 309; cf. KosTERM. 

Reinwardtia 5 (1960) 377; Bibl. Laur. 1 (1964) 919. 

— Meliosma bontocensis MERR. Philip. J. Sc. 20 

(1922) 403; Enum. Philip. Fl. Pl. 2 (1923) 517; 

KOsTERM. Reinwardtia 5 (1960) 377. 

Leaves obovate-oblong or oblong, 5—16 by 2—6 

cm, base acute, apex acute to acuminate or 

sometimes rounded, glabrous or subglabrous; nerves 

8—11 pairs; petiole 2—4 cm. Panicles terminal, 

sometimes axillary, 3—20 cm, rather profuse to poor, 

ramified up to the 3rd or 4th order; primary side-axes 

(mostly essentially primary!) up to c. 15 cm, usually 

subtended by normal to reduced leaves. Mature buds 

2—2.5 mm diam. Inner petals lanceolate, 1—1.5 mm, 

entire, sometimes frayed at the tip. Endocarp subglo- 

bose, rather oblique, 6—7 mm diam., apart from a 

few ribs smooth, median keel distinct, rather promi- 

nent, at one end running out into a minute ventral 

processus; ventral pore somewhat sunken. 

Distr. Malesia: Philippines (Luzon, Mindoro). 

Ecol. Primary rain-forest, low altitude up to c. 

2000 m. 

Note. Ssp. vulcanica is the only subspecies of M. 

lepidota in which normal terminal panicles have been 

found. In general habit it is more similar to certain 

forms of ssp. longipes from Vietnam than to ssp. 

squamulata (HANCE) BEus. from Taiwan or to ssp. 

kinabaluensis from Borneo, to which it is obviously 

less closely related. 

d. ssp. kinabaluensis BEus. Blumea 19 (1971) 455. — 

Meliosma pedicellata (non K. & V.) MERR. & PERRY, 

J. Arn. Arb. 20 (1939) 356. 

Leaves elliptic, rarely oblong, 3—15 by 1.5—9 cm, 

usually entire, base acute to rounded and somewhat 

attenuate, cuspidate, above glabrous or + pubescent 

on the midrib, subglabrous beneath, usually with a 

white waxy layer beneath, which gives a glaucous ap- 

pearance; nerves 8—14 pairs; petiole 1—7.5 cm. 

Panicles terminal or axillary, solitary or a few togeth- 

er, 5—15 cm, rather poor and lax, ramified up to the 

2nd (3rd) order; primary (essentially secondary!) 

side-axes up to c. 8 cm. Mature buds 2—2.5 mm 

diam. Jnner petals halfway or somewhat less bifid, 

1—1.2 mm; lobes rather narrow. Endocarp + 

obovoid, c. 8 mm long, c. 6 mm diam., with rather 

wide and feeble reticulum; median keel only slightly 

elevated, blunt, at one end running out into a minute 

ventral processus; ventral pore wide, not sunken. 

Distr. Malesia: Borneo (Mt Kinabalu). 

Ecol. Montane forest, 1700—2700 m altitude. 

Field notes. The lower surface of the leaves is 

often said to be white to light grey; in herbarium 

specimens indeed a whitish waxy layer can be ob- 

served often. The general colour of the leaves is re- 

ported to be glaucous. 

Note. Ssp. kinabaluensis has a very low degree of 

variability, a characteristic which is also found in 

some other subspecies of M. /epidota. It is most 

similar to ssp. dolichomischa from the Malay Penin- 

sula and to ssp. /epidota from Sumatra, with which 

it shares, amongst others, the more or less ellipsoid 

endocarp; all other subspecies have (sub)globose en- 

docarps. 

2. Meliosma simplicifolia (RoxB.) WALP. Rep. 1 

(1842) 103; Hassk. Cat. Hort. Bog. (1844) 226; Mia. 

Fl. Ind. Bat. 1, 2 (1859) 613; Sum. (1861) 203; vAN 

BEUSEKOM, Blumea 19 (1971) 462, f. 28. — Milling- 

tonia simplicifolia Roxs. [Hort. Beng. (1814) 3, 

nomen] PI. Corom. 3 (1820) 50, t. 254. — Fig. 8, 10. 

For further synonyms, see under the subspecies; 

fer acomplete synonymy, see VAN BEUSEKOM (1971). 

Evergreen shrub or tree, up to 20 m. Leaves elliptic 
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or obovate to lanceolate, 3-50 by 1—18 cm, base 

cuneate, apex acute to acuminate, rarely caudate or 

rounded, entire to spinously dentate, sometimes with 

hairy domatia; nerves 7—25 pairs, + ascending, 

sometimes looped; petiole 0.5—6(—7) cm, 1/20—1/3 

as long as the blade. Panicles terminal, very rarely 

axillary, erect, lax to rather dense, widely to narrow- 

ly pyramidal, (4—)10—50(—60) cm, usually profusely 

branched up to the 2nd—4th order, bearing numer- 

ous solitary to crowded or glomerulate flowers which 

are usually spicately arranged; primary side-axes 

usually many, up to c. 25 cm, often subtended by 

leaves; bracts ovate to linear-lanceolate, up to c. 8 

mm. Pedicels sometimes present, up to c. 3 mm. 

Mature buds (1—)1.5—3 mm diam. Sepals (4) 5, 

sometimes by addition of empty bracts seemingly 

more, up to 11(—13), (round-)ovate, equal or usually 

more or less unequal, the inner ones 0.7—2 mm, the 

outer one(s) smaller, often minute. /nner petals more 

or less deeply bifid, 0.5—1.5 mm, with glabrous, 

sometimes fimbriate or ciliolate lobes, never with a 

central lobule. Filaments 0.5—1.5 mm. Ovary 

0.5—0.7(—1) mm. Mature fruit (sub)globose, 4—10 

mm diam.; endocarp globose to subglobose, often 

depressed or oblique, 3—9 mm diam., with very 

vague to very strong and prominent reticulum; me- 

dian keel more or less prominent; ventral pore 

somewhat sunken to somewhat spouted. 

Distr. Continental SE. Asia (from Ceylon to 

China, Taiwan and S. Japan); in Malesia: Sumatra, 

Malay Peninsula, Borneo, Java, and Lesser Sunda 

Islands. Fig. 9. 

Ecol. Subtropical to tropical forests, under 

various conditions, usually in mountains up to c. 

3000 m, but also at sea-level. For details see under the 

subspecies. 

Note. Meliosma simplicifolia is a very variable 

species, covering an enormous area in which it is 

adapted to many different habitats. It can be divided 

into eight well-marked subspecies, five of which cen- 

tre in SW. Yunnan, and diverge over different parts 

of the area. 

KEY TO THE SUBSPECIES 

1. Sepals (4—)5. 

2. Panicles branched up to the 2nd (3rd) order, 

nearly always (very) densely tomentose; primary 

side-axes rarely subtended by leaves. Leaves 

sparsely to densely but always distinctly pubes- 

cent to tomentose, at least on midrib and nerves; 

without domatia. Style c. 1.5—2 times as long as 

thetovanyree tee te eee ees teen b. ssp. rigida 

2. Panicles branched up to the (2nd) 3rd or 4th 

order, sparsely pubescent to moderately tomen- 

tose; lower primary side-axes often subtended by 

normal to small or reduced leaves. Leaves gla- 

brous to densely pubescent, rarely tomentose, 

with or without domatia. Style about as long as 

the ovary or shorter. 

3. Leaves with or without domatia; midrib on the 

upper side of the full-grown leaf glabrous or 

nearly so, more or less prominent, rarely flat. 

Inner petals with entire lobes, which are 

sometimes slightly fimbriate or ciliolate at the 

very tips. Endocarps 3.5—5(—7) mm diam. 

a. ssp. simplicifolia 

3. Leaves with or without domatia; midrib on the 

upper side of the full-grown leaf more or less 

but distinctly pubescent, + impressed to flat. 

Inner petals usually with fimbriate, rarely entire 

lobes which are rarely minutely ciliolate at the 

very tips. Endocarps (4.5—)5.5—8 mm diam. 

c. ssp. fruticosa 

1. Sepals (8—)9—11(—13). Leaves usually with do- 

matia. Endocarps 3.5—5.5 mm diam. 

d. ssp. pungens 

a. ssp. simplicifolia. — Millingtonia simplicifolia 

Roxs. [Hort. Beng. (1814) 3, nomen] Pl. Corom. 3 

(1820) 50, t. 254; Fl. Ind. 1 (1820) 103; Nees, Flora 

8 (1825) 106; GrirF. Not. Pl. As. (1854) 162; Ic. PI. 

As. (1854) t. 442; ANon. Ic. Roxb. 4 (1970) 40, t. 20; 

VAN BEUSEKOM, Blumea 19 (1971) 476. — Meliosma 

simplicifolia WaLP. Rep. 1 (1842) 103; Hassk. Cat. 

Hort. Bog. (1844) 226; THw. Enum. PI. Zeyl. (1858) 

59; Mig. FI. Ind. Bat. 1, 2 (1859) 613; Sum. (1861) 

203; Illustr. (1871) 73; BEpp. FI. Sylv. 3 (1871) 77; 

BRANDIS, For. Fl. (1874) 116; Hook.f. Fl. Brit. India 

2 (1876) 5; Kurz, J. As. Soc. Beng. 45, ii (1876) 204; 

Fl. Burma 1 (1877) 301; Trim. Fl. Ceyl. 1 (1893) 315; 

Pralin, Bengal Pl. 1 (1903) 246; BRANpis, Indian 

Trees (1906) 194; MerR. Contr. Arn. Arb. 8 (1934) 

95; Brittonia 4 (1941) 110; VmaL, Not. Syst. 16 

(1960) 307. — Meliosma angulata BLUME, Rumphia 3 

(1849) 197; Warp. Ann. 2 (1852) 224; K. & V. Bijdr. 

9 (1903) 131; Koorp. Exk. Fl. Java 2 (1912) 545; 

Atlas 2 (1914) t. 378; BAKER f. in Rendle, J. Bot. 62 

(1924) Suppl. 30; Via, Not. Syst. 16 (1960) 304. — 

Sabia densiflora M1Q. Sum. (1861) 203, 520. — Sabia 

floribunda Mia. I.c. 203, 521; Kurz, J. As. Soc. 

Beng. 39, ii (1870) 74. — Fig. 8d. 

Leaves obovate-oblong to -lanceolate, up to c. 50 

by 18 cm, base cuneate, apex acute to short-cuspi- 

date, beneath often with domatia; nerves 8—23 pairs. 

Panicles rather lax, 10—45 cm, branched up to the 

3rd or 4th order; axes sparsely to densely pubescent 

but never tomentose, the lower primary ones sub- 

tended by leaves. Flowers more or less crowded to 

solitary, (sub)sessile; mature buds 1.5—2 mm diam. 

Sepals 5 (4). Inner petals 0.6—0.8 mm, usually over 

halfway bifid, lobes more or less divergent, narrow, 

glabrous, sometimes slightly fimbriate or ciliolate at 

the very tips. Style about as long as ovary or shorter. 
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Fig. 9. Generalized areas of the subspecies of Meliosma simplicifolia Wa.P. 

Endocarps subglobose, usually rather oblique, near- 

ly triangular at ventral view, 3.5—5(—7) mm diam., 

with more or less prominent, rather coarse reticu- 

lum; median keel usually very prominent, at one end 

sometimes running out into a minute ventral pro- 

cessus; ventral pore somewhat or not sunken, not 

spouted. 

Distr. Widely distributed in continental SE. 

Asia; in Malesia: northern half of Sumatra, W. Java 

(not found since BLUME’s time). Fig. 9. 

Ecol. Primary and secondary evergreen forest, 

from sea-level up to c. 1200(—1500) m altitude. It is 

often reported to occur along watercourses. 

Vern. Sumatra: medang sungu, M, simulingga, 

sumpa mana belawah, Karo, kayu gadis, West 

Coast. 

Note. A rather uniform, well recognizable sub- 

species all over its area. 

b. ssp. rigida (Stes. & Zucc.) BEus. Blumea 19 (1971) 

473. — Meliosma rigida Stes. & Zucc. Abh. K. 

(Bayer.) Ak. Wiss. M.-Ph. KI]. Miinchen 4, 2 (1845) 

153; Mia. Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 93; 

Cat. Mus. Bot. } (1870) 23, incl. var. angustifolia 

Miqa., nomen; Maxim. Bot. Jahrb. 6 (1884) 60; 

ForBEs & HEMSLEY, J. Linn. Soc. Bot. 23 (1886) 145, 

p.p., excl. M. pungens; Dunn, J. Linn. Soc. Bot. 38 

(1908) 358; Hayata, Ic. Pl. Formos. 1 (1911) 161; 

Dunn & TuTCH. Kew Bull. Add. Ser. 10 (1912) 68; 

CuHuN, Sunyatsenia 1 (1933) 180; HAND.-Mazz. 

Beih. Bot. Centralbl. 52 (1934) 166; KANEH. Formos. 

Trees ed. 2 (1936) 416, f. 372; CuFoD. Oest. Bot. Z. 

88 (1939) 267, incl. var. patens; Hara, Enum. 

Sperm. Japon. 3 (1954) 121; Makino, Ill. Fl. Jap. 

(1954) 348, f. 1044; WaLKER, Imp. Trees Ryukyu Is. 

(1954) 200, f. 121; How, Acta Phytotax. Sin. 3 (1955) 

444; GAGNEP. & VIDAL, Fl. Camb. Laos & Vietnam 

1 (1960) 47, in obs.; Liu, Ill. Lign. Pl. Taiwan 2 

(1962) 925, f. 762; L1, Woody Fl. Taiwan (1963) 503; 

Oxnwt, Fl. Japan (1965) 613. — Quercus jama-buwa 

Ses. in sched. ex Mig. Ann. Mus. Bot. Lugd.-Bat. 

3 (1867) 93, nom. inval. — Meliosma pungens auct. 

non (W. & A.) Watp.: Hook.f. Fl. Brit. India 2 

(1876) 4, p.p., quoad pl. Japon. — Meliosma patens 

HEMSLEY ex FoRBES & HEMSLEY, J. Linn. Soc. Bot. 

23 (1886) 145. — Meliosma harmandiana PIERRE, 

Fl. For. Cochinch. 5 (1897) t. 360. — Meliosma 

glomerulata REHD. & Wits. in Sarg., Pl. Wils. 2 
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Fig. 10. Meliosma simplicifolia Wa.P. ssp. fruticosa (BLUME) BEUus. a. Fruiting twig, x 0.5; b. detail of leaf 

undersurface, 2.5; c. endocarp, in different positions, x 2.5 (a—c Kapim & Noor 395). 
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(1914) 203. — Meliosma loheri Merx. Philip. J. Sc. 

10 (1915) Bot. 38; Enum. Philip. Fl. Pl. 2 (1923) 517. 

— Meliosma pannosa HanbD.-Mazz. Anz. Ak. Wiss. 

Wien M.-N. KI. 58 (1921) 179; How, Acta Phytotax. 

Sin. 3 (1955) 442; GAGNEP. & VIDAL, Fl. Camb. Laos 

& Vietnam 1 (1960) 50, in obs., p.p. — Meliosma 

costata CuFoD. Oest. Bot. Z. 88 (1939) 266; How, 

Acta Phytotax. Sin. 3 (1955) 444; GAGNEP. & VIDAL, 

Fl. Camb. Laos & Vietnam 1 (1960) 45; ViDAL, Not. 

Syst. 16 (1960) 304. — Meliosma evrardii GAGNEP. 

Not. Syst. 14 (1952) 273, p.p. 

Leaves usually obovate-oblong to obovate-lanceo- 

late, sometimes oblong to lanceolate, 4—25(—32) by 

1.5—8(—11) cm, base long-cuneate to acute, apex 

acute to cuspidate, without domatia; nerves 7—19 

pairs. Panicles lax to rather dense, 10—30 cm, 

branched up to the 2nd (3rd) order; axes more or less 

tomentose, sometimes woolly-pubescent, the pri- 

mary ones only exceptionally subtended by small 

leaves. Flowers more or less crowded, usually in 

dense glomerules, sessile; mature buds 1.7—2.2 mm 

diam. Sepals 5 (4). Inner petals 0.6—0.8 mm, usually 

less than halfway bifid, lobes hardly or not 

divergent, rather narrow, fimbriate or ciliolate at the 

tips. Style about (1.5—)2 times as long as ovary. En- 

docarps (sub)globose, not or not much oblique, 

(3.5—)4—5 mm diam., with fine reticulum; median 

keel blunt to rather sharp, hardly to distinctly promi- 

nent, often at one end running out into a minute ven- 

tral processus or tubercle; ventral pore not sunken, 

often somewhat spouted. 

Distr. Widely distributed in continental SE. 

Asia, incl. China, Laos, S. Vietnam (only at Hué), 

Taiwan (incl. Pescadores), Ryu Kyu Islands, Japan; 

in Malesia: Philippines (Luzon: Mountain Provi- 

nce). Fig. 9. 

Ecol. Inevergreen broad-leaved or laurophyllous 

forests, on different soils; in dry as well as in wet 

places; altitude usually 100—1000 m, but in Luzon 

reported from 1200—1600 m. 

Field notes. Bark grey, smooth. Branches 

brown. Leaves lustrous green above, sometimes 

glaucous beneath. Fruit blue-purple to purplish 

black. 

Vern. Philippines: gahatan, If., Luzon; /asuit, 

Bondoc dial. 

Notes. Ssp. rigida is variable in quite some 

characters in its area outside Luzon, for instance in 

the degree of pubescence, leaf shape, and dentation. 

In continental SE. Asia the area of ssp. rigida bor- 

ders on or overlaps the areas of five or six other 

subspecies of M. simplicifolia, which substantially 

adds to the chance of confusing them, several 

specimens being hybrids. It is probable that these 

subspecies are ecologically isolated to a large extent 

and thus contact between them is prevented. 

Quercus gilva var. procera BLuME, Mus. Bot. 
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Lugd.-Bat. 1 (1850) 306, was included in the synony- 

my of M. rigida by Hara, /.c., but I found it to 

belong to Quercus gilva BLUME. 

c. ssp. fruticosa (BLUME) BEus. Blumea 19 (1971) 

477, f. 28. — Meliosma fruticosa BLUME, Rumphia 3 

(1849) 198; Wap. Ann. 2 (1852) 224; Mia. Fl. Ind. 

Bat. 1, 2 (1859) 614; Illustr. (1871) 73; K. & V. Bijdr. 

9 (1903) 133; Koorp. Exk. Fl. Java 2 (1912) 545. — 

Meliosma elliptica Hook.f. Fl. Brit. India 2 (1876) 5, 

p.p., excl. Sabia floribunda Miq.; KiNG, J. As. Soc. 

Beng. 65, ii (1896) 456; Rm ey, J. Str. Br. Roy. As. 

Soc. n. 33 (1900) 67; Fl. Mal. Pen. 1 (1922) 514; 

Burk. & HEND. Gard. Bull. S. S. 3 (1925) 364. — 

Meliosma lancifolia Hook.f. Fl. Brit. India 2 (1876) 

5; Kina, J. As. Soc. Beng. 65, ii (1896) 456; RIDLEY, 

Fl. Mal. Pen. 1 (1922) 514. — Meliosma monophylla 

Me_rkR. Philip. J. Sc. 4 (1909) Bot. 286; Enum. Philip. 

Fl. Pl. 2 (1923) 517; VipaL, Not. Syst. 16 (1960) 306. 

— Fig. 8c, 10. 

Leaves usually oblong to lanceolate, 5—40(—45) by 

2-15 cm, base acute, apex acute to acuminate, 

densely pubescent on midrib and sometimes on 

nerves and lamina, beneath glabrous to tomentose, 

sometimes with domatia; nerves 7—25 pairs. Panicles 

usually lax, sometimes more dense, 10—S50O cm, 

branched up to the 3rd (4th) order; axes pubescent to 

short-tomentose, the lower primary ones subtended 

by small leaves or not. Flowers more or less crowded 

to solitary, (sub)sessile; mature buds 1.5—2 mm 

diam. Sepals 5 (4). Inner petals c. 0.7 mm, about 

halfway or somewhat less bifid; lobes divergent or 

not, usually rather narrow, more or less fimbriate, 

sometimes entire. Style about as long as ovary or 

shorter. Endocarps globose or + _ ellipsoid, 

(4.5—)5.5—8 mm diam., with rather wide, coarse 

reticulum; median keel prominent, at one end often 

running out into a minute ventral processus; ventral 

pore not or not much sunken, not spouted. 

Distr. S. Peninsular Thailand (Surat) and 

Taiwan; in Malesia: common in the Malay Peninsula 

and Sumatra; W. Java, Lesser Sunda Islands (Sum- 

bawa, Flores), Borneo (Central Sarawak, Kinabalu, 

W. Kutai), and the Philippines (Luzon). Fig. 9. 

Ecol. Primary rain-forest, on various soil types, 

reported to occur on limestone, sand, volcanic loam, 

and andesite; altitude from sea-level up to 2400 m. 

Field notes. Bark smooth, grey to brown, len- 

ticellate, paperthin. Inner bark pale brown to dark 

brownred. Wood reddish to redbrown. Fruit yellow 

to pale red when ripening, dark red to brown when 

ripe. 

Vern. (all once noted). Malay Peninsula: bua 

palu, Selangor, medang kerkulu, mengading, Malac- 

ca; Sumatra: /elagan, Gajo lang., Aceh, kaju djarap, 

k. gasir, k. si raga, Asahan, kaju ardong ardong, 

Toba, kabung kabung, Tapanuli, masadih pajo, 
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Simalur, kendung, Palembang, redjang, Djambi; 

Java: ki tiwu, Preanger; Flores: kaju sar; Philip- 

pines: malaligas, Tag. 

d. spp. pungens (WALL. ex W. & A.) Beus. Blumea 

19 (1971) 466. — Millingtonia pungens WALL. ex 

W. & A. Edinb. New Phil. J. 15 (1833) 178; Prod. 1 

(1834) 115; WiGuT, Ic. 3 (1845) t. 964/3. — Meliosma 

pungens (WALL. ex W. & A.) WALP. Rep. 1 (1842) 

423; Ann. 1 (1848) 135; THw. Enum. PI. Zeyl. (1858) 

59; Bebb. FI. Sylv. 3 (1871) 77; ibid. t. 160; MERR. 

Contr. Arn. Arb. 8 (1934) 94; VipaL, Not. Syst. 16 

(1960) 306. — Meliosma wightii PLANCH. ex BRANDIS, 

For. Fl. (1874) 116;Hooxk./f. Fl. Brit. India 2 (1876) 

4. — Fig. 8a. 

Leaves elliptic to oblong, sometimes lanceolate, 

5—20(—30) by 2—8(—10) cm, without or with some 

distant teeth, acute to rounded at the base, acute to 

acuminate at the apex, usually distinctly pubescent 

on midrib and sometimes on nerves above, sparsely 

to moderately pubescent beneath especially on mid- 

rib and nerves, usually with domatia; nerves 7—18 

pairs. Panicles lax to dense, (S—)10—55 cm, branched 

up to the 2nd (3rd) order; axes rather coarse, densely 

short-tomentose, the lower primary ones almost 

always subtended by small leaves. Flowers crowded 

in dense glomerules, sessile; mature buds 2—2.5 mm 

diam. Sepals (8—)9—11(—13). Inner petals c. 1 mm, 

slightly bifid; lobes divergent, wide, glabrous. Style 

about as long as ovary. Endocarps (sub)globose, 

often rather irregular, 3.5—5.5 mm diam., with 

usually lax reticulum; median keel distinct but not 

very prominent, not running out into a ventral pro- 

cessus; ventral pore hardly or not sunken, not spout- 

ed. 

Distr. Sri Lanka and Deccan Peninsula; in 

Malesia: N. Sumatra (Gajo Lands, Takengon), one 

collection. Fig. 9. 

Ecol. Mountain forest, 1500—2000 m altitude. 

3. Meliosma sumatrana (JACK) WALP. Ann. 1 (1848) 

135; Mia. Fl. Ind. Bat. 1, 2 (1859) 617; Sum. (1861) 

203; Illustr. (1871) 75; Hook.f. Fl. Brit. India 2 

(1876) 6; Koorp. Minah. (1898) 408; Suppl. Cel. 2 

(1922) 7, t. 56; ibid. 2 (1922) 28; MERR. Enum. Born. 

(1921) 363; Enum. Philip. Fl. Pl. 2 (1923) 518; Contr. 

Arn. Arb. 8 (1934) 95; MERR. & PERRY, J. Arn. Arb. 

20 (1939) 357; VAN BEUSEKOM, Blumea 19 (1971) 485. 

— Millingtonia sumatrana Jack, Mal. Misc. 2 (7) 

(1822) 30; Hook. J. Bot. 1 (1834) 378; Merr. J. Arn. 

Arb. 33 (1952) 236. — Meliosma nitida BLUME, Cat. 

(1823) 32; Nees, Flora 8 (1825) 106; Hassk. Tijd. 

Nat. Gesch. Phys. 10 (1843) 139; Cat. Hort. Bog. 

(1844) 226; BLumME, Rumphia 3 (1849) 202, t. 169, 

incl. var. tridenta BLUME, var. cerasiformis BLUME et 

var. splendens BLUME; WALP. Ann. 2 (1852) 225; 

Mia. FI. Ind. Bat. 1, 2 (1859) 617; Sum. (1861) 203, 
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520; Illustr. (1871) 74; Kina, J. As. Soc. Beng. 65, ii 

(1896) 457; K. & V. Bijdr. 9 (1903) 117; Koorp. Exk. 

Fl. Java 2 (1912) 546, f. 81; Atlas 2 (1914) 377; 

RIDLEY, Fl. Mal. Pen. 1 (1922) 515; BAKER f. in REN- 

DLE, J. Bot. 62 (1924) Suppl. 30; Burk. & HEND. 

Gard. Bull. Str. Settl. 3 (1925) 364; HEYNeE, Nutt. Pl. 

(1927) 1002; MERR. & PERRY, J. Arn. Arb. 20 (1939) 

357; Backer & BAku.f. Fl. Java 2 (1965) 145. — Irina 

integerrima BLUME, Bijdr. (1825) 231, non Hassk. 

Pl. Jav. Rar. (1848) 284 (‘Irine’); Wap. Rep. 1 

(1849) 416; BLumE, Rumphia 3 (1849) 202, in syn. 

sub M. nitida. — Millingtonia nitida SCHULT. & 

ScHULT. Syst. Veg. Mant. 3, add. 2 (1827) 250; 

Dretr. Syn. Pl. 1 (1839) 103. — Meliosma confusa 

BLuME, Rumphia 3 (1849) 200; Wap. Ann. 2 (1852) 

225; Mia. Fl. Ind. Bat. 1, 2 (1859) 616; Sum. (1861) 

203, 520; Illustr. (1871) 74. — Meliosma cuspidata 

BLuME, Rumphia 3 (1849) 202; Mia. FI. Ind. Bat. 1, 

2 (1859) 617; Illustr. (1871) 74; Hat.f. Meded. 

Rijksherb. 1 (1910) 2; MERR. Enum. Born. (1921) 

362. — Meliosma pinnata (non Watp.) Koorp. 

Minah. (1898) 408. — Meliosma diepenhorstii VALET. 

Ic. Bog. 2 (1904) 195, t. 150. — Meliosma elmeri 

Merr. Pl. Elm. Born. (1929) 177. — Meliosma 

Dhilippinensis MERR. & PERRY, J. Arn. Arb. 20 

(1939) 357. 

Evergreen tree, up to 15—20(—25) m. Leaves 

2—5(—6)-jugate; rachis terete, 6—50 cm, including 

the up to c. 25(—30) cm long petiole, up to c. 10(—15) 

mm across, rarely slightly pubescent, usually with 

distinctly swollen base; leaflets usually elliptic to 

lanceolate, (3—)5—35(—S0) by (1.5—)2.5—15(—20) 

cm, base cuneate to rounded, shortly narrowed into 

the petiole, apex acuminate to caudate, usually en- 

tire, beneath rarely more or less pubescent, without 

domatia; midrib slightly prominent above; nerves 

(5—)7—13(—19) pairs, ascending, nearly always 

looped and joined; petiolules very short or up to c. 

6 cm, usually distinctly swollen at the base especially 

in older leaves. Panicles usually terminal, usually 

narrowly, sometimes widely pyramidal, 7—50(—75) 

cm, usually profusely branched up to the 4th order, 

rather stiff and coarse, puberulous, bearing numer- 

ous crowded ‘flowers; primary side-axes usually 

rather short, up to c. 30 cm, the lower ones excep- 

tionally subtended by small to reduced leaves; bracts 

ovate to narrowly triangular, up to c. 6 mm, + 

puberulous. Pedicels absent or short, up to c. 2mm. 

Mature buds (1.5—)2—3(—3.5) mm diam. Sepals 5 or 

4, ovate, unequal, the inner 3 or 4c. 1—2 mm, the 

outer 1 or 2 usually smaller, often minute, sometimes 

lowered on the pedicel, sometimes puberulous out- 

side, especially the outer ones, with entire or 2- or 3- 

lobed, often ciliolate margin. Outer petals glabrous. 

Inner petals elliptic to lanceolate or strap-shaped 

with wide-truncate tip, (1.2—)1.5—2(—3) mm, acute 

to slightly bifid or retuse and frayed at the tip. Ovary 
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Fig. 11. Generalized areas of Meliosma sumatrana (JACK) WALP. (thick line) and M. lanceolata BLUME (thin 

line); the small oval areas indicate the localities of M. /anceolata var. polyptera (MiQ.) BEus. The distribution 

of M. hirsuta BLUME is indicated by a dot, that of M. rufo-pilosa HEND. by squares. 

0.5—1 mm, glabrous. Fruit globose to short-ellip- 

soid, when ripe 1—3 cm diam., with rather thick 

spongy to pulpy mesocarp; endocarp ellipsoid, some- 

times nearly globose, 0.7—2 cm diam., with almost 

smooth to somewhat lumpy surface, often with a few 

faint to sharply prominent ribs; median keel distinct, 

slightly elevated to sharply prominent, at one end 

often running out into a more or less prominent curv- 

ing, at the other end sometimes into a minute tuber- 

cle; ventral pore mostly rather wide, usually some- 

what sunken. 

Distr. Malesia: Sumatra (incl. Nias, Batu & 

Sipora Is., Banka), Malay Peninsula (incl. Penang 

I.), Anambas Is., W. half of Java, throughout Bor- 

neo, Sulawesi, and the Philippines (Mindanao, 

Palawan). Common. Fig. 11. 

Ecol. Primary and secondary lowland and mon- 

tane rain-forest, up to c. 2200 m altitude. Found on 

various soils, fertile as well as infertile, in dry to wet 

localities, in dense to open forests, by streams as well 

as on hilltops and ridges. 

Field notes. Often a crooked tree, irregularly 

branched. Trunk sometimes with small buttresses. 

Bark surface grey to brown, smooth, with lenticels, 

often with shallow fissures, sometimes said to be 

dimpled, patchy or scaly. Inner bark 0.5—1 cm thick, 

soft, fibrous, light yellow or dirty white, soon turn- 

ing pink, brownish, reddish, or rusty after exposure. 

Sapwood said to be whitish, yellowish, creamy 

orange, or brownish. Sap without special smell or 

taste. Leaves bright green on both sides. Flower col- 

our varying from white, cream, or greenish, to partly 

or entirely pinkish to red. Fruit first yellow, then 

yellow with red to red when ripe; pulp white, turning 

quickly blood-red on exposure, finally becoming 

black, sweetish to tasteless. 

Uses. The species was proposed by KoorpDErRS & 

VALETON, /.c., for reforestation purposes. In Min- 

danao the triturated bark and leaves are several times 

reported to be in use as a medicine applied for 

wounds, to soothe itchy skin or — charred and put in 

water — against tympanites. It was also said to be 

used in agricultural rituals. The fruits are many times 

reported to be edible. 

Vern. Malay Peninsula: pa-ang, Saki name, and 

mengading besar, both from Pahang, buah mata 

ikan, Temuan, Selangor, pokoh haran, Negri Sem- 

bilan, kaju kahwa kantu, membuloh, pokoh gra6é 
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jantan, p. mata gajah, p. pai gigi, p. pinang plandog, 

p. ravoa antoo, pudding utan, Malacca, pelantu; 

Sumatra: /aon, si paturut, sringkut, Karo country; 

kaju durung durung, k. ining ining, Tapianuli, tam- 

pa bussie, Priaman, marazat, Mt Kerinci; Java: ki 

tiwu (landuk) (bodas), S, ki huut, Udjong Kulon; 

Borneo, Sarawak: bulitiap, Kenyah dial., malak, 

Kayan dial., bulu manuk, Iban, bitonok, Dyak; 

Sabah: bung /ai, Sungai, gapas gapas, kapas kapas, 

keriyan, Dusun, illulal, limpangot, tunjang, Murut; 

SE. Borneo: tambalilin, tandao, Dyak, Tidung dial.; 

djangkanggunung, Bandjar lang., Riom _ dial.; 

Sulawesi: see Koorp. Minah. (1898) 408; eng- 

golokia, W. Toradja dial., putu putu, situi, Tobela 

lang., Malili, pobumengo, Gorontalo; dama, Torai 

dial., Menado; Philippines: carabo-rabo, daborabo, 

kadabudabo, karabu-rabu, magobaylung, mahag- 

kol, yagabogan, Mbo, Buk., bentinguasay, gepulu, 

Zamboanga, waat, Cebuano, Mt Apo, salalab, 

Moro dial., garong, gimbingimbing, Sub., sumaga- 

sa, Bag. 

Notes. Meliosma sumatrana is very constant in 

its discriminative characters (especially the promi- 

nent midrib and entire inner petals), but there is 

nevertheless some geographical variation, especially 

in the northern part of Borneo (Sarawak, Sabah). As 

general tendencies may be noticed that towards the 

centre of the area leaflets and fruits increase in size 

and dentate leaflets become more common. More- 

over, the number of leaflet pairs decreases when the 

leaflets are larger. 

Sterile hybrids between M. sumatrana and M. pin- 

nata ssp. ridleyi are rarely found (Sabah). 

DOocTERS VAN LEEUWEN (Zoocecidia Neth. East 

Indies, 1926, 339, f. 612) described a leaf-gall on a 

specimen from Sulawesi. This type of galls (usually 

ball-shaped, c. 4 mm, ending in a short mucro, and 

surrounded by a calyx-like circumvallation) is rather 

commonly met with in this species, not only in 

specimens from Sulawesi, but also from Borneo, 

Sumatra, and the Malay Peninsula. The galls do not 

only occur on the lower surface of the leaflets, but 

occur also on the upper surface, and on rachis and 

petiolules, often very many crowded together. 

4. Meliosma lanceolata BLUME, Cat. (1823) 32; NEEs, 

Flora 8 (1825) 106; Hassk. Cat. Hort. Bog. (1844) 

226; BLUME, Rumphia 3 (1849) 200, t. 168, p.p., incl. 

var. pendula BLUME, var. membranacea BLUME, var. 

chartacea BLUME et var. obliqua BLUME; WALP. Ann. 

2 (1852) 224; Mia. Fl. Ind. Bat. 1, 2 (1859) 614; Sum. 

(1861) 203, 520; Illustr. (1871) 74, p.p.; Hook.f. Fl. 

Brit. India 2 (1876) 7; KiNG, J. As. Soc. Beng. 65, ii 

(1896) 458; RipLey, J. Str. Br. Roy. As. Soc. n. 33 

(1900) 67; K. & V. Bijdr. 9 (1903) 125; Hatt. f. Med. 

Rijksherb. 1 (1910) 2, in obs.; Koorp. Exk. Fl. Java 
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2 (1912) 546; Merr. Enum. Born. (1921) 363; 

Riwtey, Fl. Mal. Pen. 1 (1922) 516, f. 51; BAKER /f. 

in Rendle, J. Bot. 62 (1924) Suppl. 30; Crars, FI. 

Siam. Enum. 1 (1926) 340; RipLEy, Kew Bull. (1926) 

63; MERR. Pl. Elm. Born. (1929) 176; Hocur. Can- 

dollea 6 (1936) 467, incl. var. genuina Hocnr.; 

BACKER & BAKH.f. Fl. Java 2 (1965) 145; vAN 

BEUSEKOM, Blumea 19 (1971) 489. — Millingtonia 

lanceolata SCHULT. & SCHULT. Syst. Veg. Mant. 3, 

add. 2 (1827) 250; Dretr. Syn. Pl. 1 (1839) 103. — 

Meliosma polyptera Mig. Sum. (1861) 203, 520; 

Illustr. (1871) 73. — Meliosma levis KiNG, J. As. Soc. 

Beng. 65, ii (1896) 457; Rmiey, FI. Mal. Pen. 1 

(1922) 515. — Meliosma nervosa K. & V. Bijdr. 9 

(1903) 129; Koorp. Exk. Fl. Java 2 (1912) 546; Atlas 

2 (1914) t. 376; Fl. Tjibodas 2 (1923) 158; MERR. & 

Perry, J. Arn. Arb. 20 (1939) 359, in obs.; BACKER 

& Baku.f. Fl. Java 2 (1965) 145. 

Evergreen tree, up to c. 25(—30) m. Twigs often 

with conspicuous leaf-scars. Leaves (3—)7—18(—25)- 

jugate; rachis terete, (10O—)30—100 cm, including the 

5—30 cm long petiole, up to c. 8 mm diam., usually 

with distinctly swollen base, usually + lenticellate; 

leaflets usually oblong to lanceolate, hardly or not 

asymmetrical, 5-20 by 2—7 cm, not or only slightly 

increasing in size towards the top of the leaf, often 

the lowermost pairs much smaller, base usually acute 

to rounded, apex acuminate to cuspidate, glabrous 

to moderately pubescent, always without domatia; 

midrib usually deeply impressed above; nerves 5—16 

pairs, ascending, looped. Panicles terminal, nearly 

always pendulous and lax, rarely erect (then also 

small), pyramidal, usually large, (1S—)50—150 cm 

and profusely branched up to the 3rd order, + pu- 

bescent, bearing numerous glomerulate or crowded 

flowers which are usually spicately arranged, the 

glomerules often with regular space; main axis terete, 

often bent down abruptly at the base; primary side- 

axes many, usually long, up to c. 90 cm, never 

subtended by leaves; bracts ovate to narrowly 

triangular, up toc. 5mm, + pubescent. Pedicels ab- 

sent, up toc. 1 mm. Mature buds 1.5—2 mm diam. 

Sepals 5 (4), ovate, more or less unequal, the inner 3 

or 4c. 1 mm, the outer 2 or 1 usually much smaller, 

often minute and sometimes slightly keeled, 

sometimes somewhat lowered on the pedicel, all 

glabrous, and with an entire margin. Outer petals 

1.5—2 mm. Jnner petals about halfway bifid, c. 0.6 

mm, with ciliolate, rarely glabrous lobes, usually 

with a minute central lobule. Filaments c. 1 mm. 

Ovary (0.5—)0.7(—1) mm, usually densely, some- 

times sparsely pubescent, rarely glabrous. Fruit 

(sub)globose, when ripe 7—10 mm diam.; endocarp 

subglobose, often somewhat depressed to applanate 

at the ventral side, usually strongly oblique, (S—)6—9 

mm diam., with usually distinct, rather coarse, most- 

ly sharply prominent reticulum; median keel sharp 
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and prominent, at one end often running out into a 

small to minute ventral processus or tubercle; ventral 

pore not or not much sunken. 

Distr. Nicobar Is., extreme South of Peninsular 

Thailand; in Malesia: Sumatra (incl. Simalur, Batu, 

and Banka Is.), W. Java, Borneo (northern half). 

Not uncommon, scarce in Borneo. Fig. 11. 

Ecol. Primary and often secondary forests, at 

low and medium altitudes, occasionally ascending to 

1500 m, f. nervosa to 2900 m, on various soil types. 

Field notes. Outer bark grey to brown, rather 

smooth, later with longitudinal cracks, thin, often 

lenticellate. Inner bark 0.5—1 cm, several times said 

to be (light) red, orange brown, or redbrown, also 

dirty white and then turning rusty after exposure. 

Wood soft, white or pale yellow to light yellow 

brown. Crown low, irregular and lax, with few usual- 

ly crooked branches. The conspicuous large leaves 

are rather crowded at the end of the twigs. Leaflets 

when young red-brownish. Flowers white or yellow- 

ish to pink or red (sometimes different colours in the 

same panicle). Fruits first dirty red, then bluish black 

when ripe. 

Vern. Malay Peninsula: medang siri, Malacca; 

Sumatra: kabung kabung (blumut), Batak lang., 

Simelungun dial., bu/ung manuk, Batak lang., Karo 

dial., sondang, sontang, Timor on N. Sumatra, kaju 

buluk hudjan, Lampong, angké foluh pajo, silaora, 

surin sito bulung, tutun surin or seulang (pajo), t. 

tungké ali, Simalur I.; W. Java: ki tiwu, S, often 

used as well for M. pinnata and M. sumatrana (also 

with the addition /alaki, mindi bodas or persawon), 

surén leuweung, S. See also under var. lanceolata f. 

nervosa and var. polyptera. 

Notes. Meliosma lanceolata is generally very 

well characterized by its large pendulous panicles and 

its long leaves with many usually lanceolate leaflets. 

Nevertheless it shows a wide variation especially in 

number but also in shape and size of the leaflets and 

the panicles. On the islands west of Sumatra 

(Simalur, Nias, Batu) specimens are found with nor- 

mal inflorescences but only 3—5-pinnate leaves, and 

elliptic, sometimes subrotund, large leaflets. Transi- 

tions to this extreme are common. There is another 

deviating form, however, which takes a separate 

position. It has many small, mostly lanceolate leaf- 

lets which otherwise do not differ from those of M. 

lanceolata. Also the panicles agree with that species. 

In view of the wide variability in the leaves of M. 

lanceolata, | prefer to include it here and I have 

reduced it to a variety. The varieties and forms can 

be distinguished as follows: 

a. var. lanceolata. 

Leaves (3—)6—18-jugate, with up to c. 100 cm long 

rachis (including the petiole); leaflets elliptic to 

lanceolate, medium-sized to large, 5—20(—25) by 
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(2—)2.5—7(—10) cm, index (1.5—)2—5(—6), without 

or with teeth, glabrous or pubescent. 

Notes. In the lowland parts of its area var. 

lanceolata is nearly always very constant in the main 

characters. Mainly at higher elevations, however, 

forms occur which deviate considerably, often to 

such an extent that it is very difficult to separate them 

from less typical forms of the otherwise well distinct 

M. pinnata ssp. ferruginea and ssp. ridleyi; in a few 

cases, especially when the material is incomplete, this 

can only be done by a specialist who is thoroughly ac- 

quainted with habitus and variability of both species. 

For instance, a form with erect, unusually short 

panicles (sometimes only 15 cm long) and other de- 

viating characters may be met with. It occurs mainly 

in the montane zone; transitional forms are found 

lower, and these show a more or less gradual fading 

of typical /anceolata characters. Specimens of this 

mountain form have been described from Java by 

KOORDERS & VALETON, /.c., as M. nervosa. In my 

opinion this species should be reduced to the rank of 

a form only; see below. 

forma \anceolata. 

Leaves (3—)6—18-jugate, with elliptic to lanceo- 

late, glabrous to pubescent leaflets. Panicles pen- 

dulous, usually much longer than 50 cm. Inner petals 

ciliolate. Ovary pubescent. 

forma nervosa (K. & V.) BEus. Blumea 19 (1971) 493. 

— M. nervosa K. & V., vide supra. 

Leaves not more than 8(—10)-jugate, with usually 

elliptic glabrous leaflets. Panicles erect, shorter than 

c. 50cm, minimum length c. 15 cm. Inner petal most- 

ly glabrous. Ovary pubescent to glabrous. 

Distr. Malesia: Sumatra (G. Leuser, G. Talak- 

mau), W. Java. 

Ecol. Mountain forest, 1300—2900 m altitude. 

The tree can reach a height of 30 m by 1 m diam. 

Vern. Java: ki tjerméh badak, ki tjerméh beu- 

reum, S. 

b. var. polyptera (M1q.) BEus. Blumea 19 (1971) 492. 

— M. polyptera Miq., vide supra. 

Leaves 12—25-jugate, with at most 50 cm long 

rachis (including the petiole); leaflets oblong to 

linear-lanceolate, small, 4-11 by 1—2 cm, entire, 

glabrous. 

Distr. Malesia: Sumatra (Asahan, W. Coast). 

Fig. 11. 

Ecol. At low altitudes. 

Vern. Sumatra: badar badar, Lubuk Alung, tan- 

dikat batu, Priaman, simarpapahu, Huta Padang. 

5. Meliosma hirsuta BLUME, Rumphia 3 (1849) 200; 

Wa tp. Ann. 2 (1852) 225; Mia. Fl. Ind. Bat. 1, 2 

(1859) 616; Sum. (1961) 203; Illustr. (1871) 74; 
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Merr. Enum. Born. (1921) 363; VAN BEUSEKOM, 

Blumea 19 (1971) 493. 

Evergreen small tree, c. 5 m. Leaves 15—20-(or 

probably more-)jugate; rachis 50—100 cm including 

the 10—20 em long petiole, up to c. 6 mm across, 

more or less hirsute, usually with distinctly swollen 

base, sometimes sparsely lenticellate; leaflets (sub) 

sessile, those in medium and upper part of the leaf 

linear-lanceolate, 10—20(—25) by (1.5—)2—3 cm, in- 

dex 5—10, the lower ones (ovate-)lanceolate to ovate, 

gradually decreasing in length towards the base of 

the leaf, up to only c. 3 cm, base rounded to acute, 

sometimes slightly oblique, apex acuminate to 

caudate, with entire to remotely spinously dentate 

margin, thin-chartaceous, above glabrous except for 

some pubescence on the midrib, beneath moderately 

to sparsely hirsute especially on midrib and nerves, 

without domatia; midrib above flat to slightly im- 

pressed; nerves widely apart, (S—)8—12 pairs, as- 

cending, looped and joined into a distinct marginal 

nerve situated at 2—4 mm from the margin; venation 

distinct, wide, reticulate; petioles absent or up to c. 

1 mm, terminal one often longer, up to c. 8 mm, 

densely hirsute, not swollen at the base. Panicles and 

flowers as in typical M. lanceolata, but sepals up to 

c. 1.5 mm. Fruit as in M. lanceolata. 

Distr. Malesia: Sumatra (West Coast: G. Malin- 

tang), only one collection. Fig. 11. 

Notes. This species was by BLUME erroneously 

recorded to occur in S. Borneo. 

Meliosma hirsuta is doubtless very closely related 

to M. lanceolata, but very well distinct by its leaf 

characters. 

See also Pimela angustifolia under the dubious 

species. 

6. Meliosma pinnata (RoxsB.) MAxiM. Bull. Ac. Imp. 

Sc. St. Pétersb. 12 (1867) 64; Mélanges 6: 263. — 

Millingtonia pinnata Roxs. FI. Ind. 1 (1820) 103. — 

Fig. 12. 

For further synonyms, see under the subspecies; 

for a complete synonymy, see VAN BEUSEKOM (1971: 

494). 

Evergreen, sometimes deciduous tree, small to up 

to c. 42 m. Twigs often with conspicuous leaf-scars. 

Leaves 2—11-jugate; rachis terete, (2—)5—40(—60) 

cm, including the up to c. 15(—25) cm long petiole; 

leaflets usually ovate, elliptic, or obovate to ovate- 

oblong, sometimes lanceolate, often asymmetric, 
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1.5—25 by 1—10 cm, usually increasing in size to- 

wards the top of the leaf, base usually acute to 

rounded, rarely slightly emarginate, apex acuminate 

to cuspidate, entire or dentate, usually slightly to 

densely pubescent, often with domatia; midrib flat to 

impressed above; nerves 3—15 pairs, ascending, 

looped; petiolules up to 5 cm, terminal one usually 

longest, not or not much swollen at the base. Panicles 

terminal, erect, sometimes somewhat pendulous, 

dense to lax, widely to narrowly pyramidal, 

10—55(—70) cm, usually profusely branched up to 

the 4th order, bearing numerous solitary to usually 

crowded flowers; primary side-axes usually many, up 

to 35(—60) cm, lower ones sometimes subtended by 

small to reduced leaves; bracts ovate to narrowly 

triangular, up to c. 5(—10) mm, more or less pubes- 

cent. Pedicels absent or up to 3(—4) mm. Mature 

buds (1.5—)2(—3) mm diam. Sepals 5 or 4, ovate, 

unequal, the 3 or 4 inner ones 1—1.5 mm, the outer 

1 or 2 usually smaller, often minute, sometimes 

lowered on the pedicel, sometimes slightly keeled, 

glabrous or pubescent outside, all entire, usually 

ciliolate. Outer petals usually glabrous. Inner petals 

more or less deeply bifid, (0.3—)0.6(—1) mm, gla- 

brous, ciliolate or fimbriate at the tips, often with a 

minute central lobule, often frayed at the tips. 

Filaments c. 1 mm. Fruit (sub)globose to obovoid, 

when ripe (3—)4—10(—11) mm diam., with thin 

mesocarp; endocarp (sub)globose, oblique or not, 

(2.5—)3.5—9(—10) mm diam., with more or less pro- 

minently reticulate surface; median keel usually 

distinct and more or less prominent, at one end 

sometimes running out into a small to minute pro- 

cessus or tubercle, and sometimes curving outwards 

at the other end; ventral pore usually rather narrow, 

whether or not sunken. 

Distr. Throughout SE. Asia, from Sri Lanka and 

China to Japan; throughout Malesia as far as New 

Guinea (incl. New Britain). Fig. 13. 

Ecol. Forests under moist tropical to subtropical, 

sometimes warm-temperate conditions, on various 

soils, from sea-level up to c. 3000 m altitude. 

Notes. Meliosma pinnata covers a very large area 

in which it has developed a complex and wide varia- 

tion pattern. It can be divided up into nine well- 

marked subspecies. Four of these are widely distrib- 

uted, whereas five have a limited distribution. The 

first group, the subspecies arnottiana, ridleyi, 

macrophylla and ferruginea, are considered primary 

, 

Fig. 12. Meliosma pinnata (RoxB.) WALP. ssp. macrophylla (MERR.) BEUus. a. Flowering twig, Xx 0.33; b. half- 

opened flower, x5; c. outer petal with adhering staminode; d. flower with outer petals removed and stamens 

snapped backward; e—g. stamen with adhering inner petal, in different positions; h. pistil with surrounding 

disk; i. ovary, length section, all x 10; /. ripe fruit, x 3; k—/. endocarp in different positions, x 3 (a—i SULIT 

PNH 32941, j—/ KosTERMANS 6911). 
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Fig. 13. Generalized areas of the subspecies of Meliosma pinnata (RoxB.) WALP., and distribution of M. 

sarawakensis RIDLEY. 

subspecies; they centre in W. Malesia. The sub- 

species of the second group occur scattered at the 

periphery of the area of M. pinnata; I consider them 

secondary offsplits from the primary subspecies, viz. 

ssp. pinnata and ssp. angustifolia (MERR.) BEUS. 

from ssp. arnottiana, and ssp. pendula, ssp. sylva- 

tica, and ssp. humilis from ssp. macrophylla. 

The areas of the secondary subspecies fall partly or 

entirely within the area of the primary subspecies 

from which they are derived, but they are ecological- 

ly isolated from these, usually by preference for dif- 

ferent altitudinal zones; transitional or hybrid forms 

are sometimes found. The areas of the four primary 

subspecies, on the other hand, all touch or only 

slightly overlap mutually, but generally they are per- 

fectly replacing, and usually there is also different 

ecological preference. Due to the scarcity of collec- 

tions from critical regions, especially Sumatra, 

Borneo and Sulawesi, it is mostly not clear how the 

relation is in contact zones. There is some evidence 

that one or two mutually may behave as good 

species, where one or two others may be connected 

by transitional forms, but in general the evidence re- 

quired is still wanting. In this respect the picture is 

not so complete as it is in M. simplicifolia. 

The type subspecies does not occur in Malesia. 

KEY TO THE SUBSPECIES 

1. Ovary glabrous or only with a few hairs. Sepals 

and petals always glabrous. 

2. Leaves 3—5-jugate; leaflets dentate (sometimes 

only a few teeth), with domatia in the axils of the 

nerves beneath which are sometimes obscured by 

very dense tomentum of the leaf-blade 

g. ssp. humilis 

2. Leaves (3—)4—6(—7)-jugate; leaflets dentate or 

not, without domatia, never with very dense 

tomentum. 

3. Leaflets entire, index (1—)1.5—3, mostly round- 

ed or obtuse to truncate or emarginate at the 

base. Medium-sized to large trees 

d. ssp. macrophylla 

3. Leaflets dentate (sometimes very sparsely), in- 

dex (1—)1.5—4(—5), acute or rounded, obtuse, 

truncate or emarginate at the base. Small to 

medium-sized trees, rarely shrubs. 
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4. Leaflets moderately to rather densely villous- 

pubescent (often more or less glabrescent when 

older), mostly (especially lower ones) rounded 

to truncate at the base, index 1.5—3(—4). En- 

docarps 6—7 mm diam., without ventral pro- 

cessus. Above c. 1800 m alt. e. ssp. pendula 

4. Leaflets sparsely to densely short-pubescent, 

rarely subglabrous, mostly with acute base, in- 

dex 1.5—4(—5). Endocarps 5—7.5 mm diam., 

mostly with a small but distinct ventral pro- 

cessus. Below c. 1000 m altitude. 

5. Leaves (3—)4—6(—7)-jugate; leaflets acute at 

thesbases essa: ees ae f. ssp. sylvatica 

5. Leaves 3—5(—6)-jugate; lateral leaflets 

rounded to truncate at the base 

d. ssp. macrophylla (Celebes form) 

1. Ovary entirely, rarely partly, but always densely 

pubescent. Sepals and petals glabrous or pubes- 

cent. 

6. Sepals and usually also outer petals moderately 

to densely pubescent on the outside. Leaflets en- 

tire, index (1—)1.5—3 ....... c. ssp. ferruginea 

6. Sepals and petals glabrous or rarely a few hairs 

on the outer sepals only. Leaflets entire or den- 

tate, index (1—)1.5—4(—S). 

7. Endocarps 4.5—9(—10) mm diam., usually with 

more or less sunken ventral pore. Inner petals 

with fimbriate or ciliolate, rarely glabrous 

lobes. Leaflets never with domatia 

b. ssp. ridleyi 

7. Endocarps (2.5—)3—4.5 mm diam., not with 

sunken ventral pore. Inner petals with usually 

glabrous, sometimes at the tips ciliolate or 

frayed lobes. Leaflets with or without domatia 

a. ssp. arnottiana 

a. ssp. arnottiana (WIGHT) BEus. Blumea 19 (1971) 

499. — Sapindus ? microcarpus W. & A. Prod. 1 

(1834) 112, nom. illeg., non R. & P. (1804); Wicurt, 

Ill. Ind. Bot. 1 (1840) 142; Wap. Rep. | (1842) 416, 

423. — Millingtonia arnottiana WiGurT, Ill. Ind. Bot. 

1 (1840) 144, t. 53. — Wellingtonia arnottiana MEIsN. 

Pl. Vasc. Gen. (Comm.) 2 (1840) 207, in nota. — 

Millingtonia sambucina JuNGH. Tijd. Nat. Gesch. 

Phys. 8 (1841) 365. — Meliosma arnottiana WALP. 

Rep. 1 (1842) 423; THw. Enum. PI. Zeyl. (1858) 59; 

BEpDD. FI. Sylv. 3 (1871) 77; ibid. t. 160; Hook.f. FI. 

Brit. India 2 (1876) 6; Tr. Fl. Ceyl. 1 (1893) 315; 

BRANDIS, Indian Trees (1906) 195; GAMBLE, FI. Pres. 

Madras 1 (1918) 256. — Meliosma glauca BLUME, 

Rumphia 3 (1849) 200, t. 168B, nom. illeg.; WALP. 

Ann. 2 (1852) 225; Hassk. Hort. Bog. 1 (1858) 140; 

Mia. FI. Ind. Bat. 1, 2 (1859) 615; K. & V. Bijdr. 9 

(1903) 135, incl. var. floribunda (BLUME) K. & V.; 

HAtt.f. Meded. Rijksherb. 1 (1910) 2; Koorp. Exk. 

Fl. Java 2 (1912) 546; Fl. Tjibodas 2 (1923) 157; 

Baker f. in Rendle, J. Bot. 62 (1924) Suppl. 30. — 
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Meliosma floribunda BLUME, Rumphia 3 (1849) 200; 

Watp. Ann. 2 (1852) 225; Mig. Fl. Ind. Bat. 1, 2 

(1859) 615; Illustr. (1871) 74; K. & V. Bijdr. 9 (1903) 

137; Hai. f. Meded. Rijksherb. 1 (1910) 2; Koorp. 

Exk. Fl. Java 2 (1912) 546. — Meliosma sambucina 

Mia. Illustr. (1871) 74; K. & V. Bijdr. 9 (1903) 137, 

in obs. — Meliosma luzonensis MERR. Publ. Govt. 

Lab. Philip. 29 (1905) 24; ELmer, Leafl. Philip. Bot. 

2 (1908) 492, in obs. (‘luzonica’); MERR. Enum. 

Philip. Fl. Pl. 2 (1923) 517. — Meliosma multiflora 

Me_rr. Publ. Govt. Lab. Philip. 29 (1905) 25; Enum. 

Philip. Fl. Pl. 2 (1923) 517. — Melliosma ferruginea 

(non BLUME) Koorp. Gedenkb. Jungh. (1910) 177. — 

Meliosma apoensis Emer, Leafl. Philip. Bot. 10 

(1939) 3784, descr. angl. — Meliosma cannarioides 

Emer, Leafl. Philip. Bot. 10 (1939) 3785, descr. 

angl. — Meliosma ferruginea (non BLUME) BACKER & 

Baku./f. Fl. Java 2 (1965) 145, p.p., quoad M. glauca 

et floribunda. 

Small to medium-sized, rarely big tree, up to c. 

20(—30) m. Leaves (2—)3—7(—8)-jugate; leaflets 

ovate to ovate-oblong, elliptic, or lanceolate, small 

to up to c. 25 by 10 cm, index (1—)1.5—4(—5), acute 

to truncate at base, entire or dentate, chartaceous to 

coriaceous, often with domatia. Panicles erect, 

spreading, lax to dense, lower primary side-axes 

usually subtended by small or reduced leaves. Sepals 

glabrous or the outer ones rarely with a few hairs. 

Petals glabrous, inner ones sometimes a bit ciliolate 

or frayed at the tips of the lobes. Ovary densely 

pubescent, very rarely subglabrous. Endocarps (sub) 

globose, not or not much depressed, hardly or not 

oblique, (2.5—)3—4.5 mm diam., with distinct, more 

or less prominent, fine reticulum, with slightly to 

rather strongly prominent, blunt to rather sharp me- 

dian keel which does not run out into a ventral pro- 

cessus or tubercle; ventral pore not sunken, some- 

times a bit elevated. 

Distr. Sri Lanka throughout SE. Asia to China, 

S. Korea, Japan and Taiwan; in Malesia: N. Sumatra 

(Karo), Malay Peninsula, W. & Central Java, Philip- 

pines (Batan Is., Luzon, Mindanao). Rare in W. 

Malesia. Fig. 13. 

Ecol. Primary or secondary montane rain-forest, 

600—2500 m altitude, on loamy or volcanic soils, also 

on limestone if the climate is wet enough. At higher 

altitudes the subspecies is deciduous. In Malesia but- 

tresses are sometimes developed, up to 1.5 m high. 

Field notes. Bark dark to light grey, smooth, in 

old trees sometimes distantly shallowly fissured. In- 

ner bark soft, fibrous, with ‘fingers’ tapering out- 

wards into granular tissue, pale pinkish brown to dull 

red or redbrown, also said to be white, and turning 

salmon red on exposure. Wood light and soft, 

fibrous, easily split, white, with large pores and 

beautiful grain, with prominent rays, heartwood in 

older trees striped reddish and white. Leaflets be- 
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neath pale green, often glaucous. Fruits said to be 

reddish, green brown, or black when ripe. 

Vern. Sumatra: kabung sillang bulung, Batak 

lang.; Java: dangdur bulu, kawayang, ki surn, ki 

tiwu. lalaki, S; Philippines: adope, adupong, 

aropong, bantinan, kamug, lIg., bae, If. 

Notes. Attention should be given to the relation 

between ssp. arnottiana and ssp. pendula in the 

Philippines (for the relation to ssp. macrophylla, see 

under that subspecies). In the mountains of Luzon 

both subspecies have been collected, ssp. pendula 

above 1800 m altitude and ssp. arnottiana from c. 

800—900 m up to c. 2400 m. Locally, e.g. on Mt San- 

to Thomas, they have been found together, but 

doubtless intermediate specimens are not observed. 

It is possible that in such localities these subspecies 

mutually behave as species; population studies in the 

field might yield more evidence with regard to this. 

The same problem arises in W. Malesia, where ssp. 

arnottiana has been collected (rarely). In Sumatra 

and in Java its relation to ssp. ferruginea is in- 

teresting since there is an altitudinal zone of overlap 

between both, though ssp. ferruginea generally oc- 

curs lower than ssp. arnottiana. In Java the situation 

is as follows: ssp. ferruginea is by far the most com- 

mon of both, ssp. arnottiana having only been col- 

lected on a few mountains. Of these it is only G. Sa- 

lak and G. Gedeh where both subspecies have been 

found. Only of G. Gedeh more detailed ecological 

evidence is available: KoorpeERS (Fl. Tjibodas 2, 

1923, 157) stated that ssp. ferruginea occurs at c. 

1400 m altitude and that ssp. arnottiana (‘M. glau- 

ca’) occupies a zone between 1800 and 2400 m, being 

especially abundant at c. 2200 m. This does suggest 

the existence of ecological differentiation, but since 

ssp. arnottiana on other mountains also grows at 

lower altitudes, the situation remains unclear. 

b. spp. ridleyi (KING) BEus. Blumea 19 (1971) 505. — 

Meliosma ridleyi KiNG, J. As. Soc. Beng. 65, ii (1896) 

458; RmwLey, J. Str. Br. Roy. As. Soc. n. 33 (1900) 

67; Fl. Mal. Pen. 1 (1922) 516. — Meliosma elegans 

RIDLEY, J. Str. Br. Roy. As. Soc. n. 54 (1910) 40; FI. 

Mal. Pen. 1 (1922) 515. — Meliosma paucinervia 

Me_rkR. Philip. J. Sc. 10 (1915) Bot. 39; Enum. Philip. 

Fl. Pl. 2 (1923) 518. — Meliosma trichocarpa MERR. 

Pap. Mich. Ac. Sc. 24 (1938) 80, nom. illeg., non 

HAND.-Mazz. (1934). — Meliosma bartlettii MERR. 

& Perry, J. Arn. Arb. 20 (1939) 356. — Meliosma 

confertiflora MERR. & PERRY, /.c. 359. 

Shrub or tree, up to c. 20 m. Leaves 3—7-jugate; 

leaflets oblong to lanceolate, small to usually me- 

dium-sized, up to c. 20 by 6 cm, base acute, rarely 

rounded, usually entire, densely villous to glabrous, 

without domatia. Panicles erect, usually rather lax 

and slender; lower primary side-axes mostly subtend- 

ed by small leaves. Sepals and outer petals glabrous. 

Inner petals with fimbriate or ciliolate tips, rarely 

glabrous. Ovary densely pubescent. Endocarps 

subglobose to very depressed and oblique, 4.5—9 

(—10) mm diam., with vague to distinct, more or less 

prominent, rather wide reticulum, with slightly to 

strongly prominent, blunt to very sharp median keel 

which often at one end runs out into a minute ventral 

processus, the curving at the other end sometimes far 

drawn out into a blunt beak; ventral pore hardly to 

rather deeply sunken. 

Distr. Malesia: Central Sumatra, Malay Penin- 

sula, Borneo (Sarawak, Sabah, W. Kutai), Philip- 

pines (Mindoro). Fig. 13. 

Ecol. Primary and secondary rain-forest, both in 

mixed dipterocarp and in heath forest, on various 

soil types, from sea-level up to 1400 m altitude. 

Field notes. Bark mostly smooth, sometimes 

somewhat scaly or slightly fissured, grey to brown. 

Inner bark fibrous, pinkish to red or redbrown, 

turning brown after exposure. Young branches, 

inflorescence-axes, and leaf-rachises are sometimes 

(Singapore) covered with a dense layer of soft dark 

reddish brown hairs. Sepals sometimes said to be 

purple. Fruit often + hairy (‘trichocarpa’), once said 

to be bright purple. 

Vern. Sumatra: kaju rokkam, k. rube gala, k. si 

hasur, k. si (mardjuhut) (ni) manuk, Asahan, mo- 

dang halimponan, Tapanuli. 

Notes. Ssp. ridleyi is rather variable when com- 

pared to the other subspecies of M. pinnata, especial- 

ly in number and dentation of leaflets, in the degree 

of pubescence, and in shape and size of the endo- 

carps. In the Malay Peninsula, for instance, a form 

with few subglabrous and somewhat dentate leaflets 

has been found (‘M. elegans’), as well as a beautiful, 

densely rufous-pubescent form with distinctly more 

and entire leaflets (‘M. ridleyi’). It is not astonishing 

that such different plants have been described as 

separate species; only by studying material from 

Borneo it becomes clear that these extremes are con- 

nected by a range of transitions. Another form from 

Dallas (Kinabalu), which has rather condensed 

panicles, has been described as M. confertiflora. 

This again is merely a local form without any 

systematical significance, as is M. paucinervia, with 

very lax panicles, from Mindanao. Yet, in spite of 

this variation, it is obvious that ssp. ridleyi is a natu- 

ral unit, probably most closely related to the adjacent 

ssp. arnottiana from which it differs least of all 

subspecies, mainly in shape and size of the en- 

docarps, but also in some less important characters; 

an especially close resemblance has been observed 

between ssp. ridleyi and some deviating specimens 

from South Vietnam which have been tentatively in- 

cluded in ssp. arnottiana. Furthermore, the area of 

ssp. ridleyi borders on or somewhat overlaps the 

areas of ssp. ferruginea and macrophylla. The rela- 
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tion between ssp. ridleyi and these subspecies has 

been discussed under ssp. macrophylla. 

Finally, it should be noted that the area of ssp. 

ridleyi fully overlaps that of M. sarawakensis; this is 

not accidental, since the latter probably is a 

derivative of ssp. ridleyi (see the note under M. 

sarawakensis). 

c. ssp. ferruginea (BLUME) BEus. Blumea 19 (1971) 

507. — Meliosma ferruginea BLUME, Cat. (1823) 32, 

non Stes. & Zucc. ex Hook.f. (1876), nec KuRZ ex 

KinG (1896); Nees, Flora 8 (1825) 106; Hassk. Cat. 

Hort. Bog. (1844) 226; BLumME, Rumphia 3 (1849) 

200; Wap. Ann. 2 (1852) 225; Mia. FI. Ind. Bat. 1, 

2 (1859) 616; Illustr. (1871) 74; K. & V. Bijdr. 9 

(1903) 121; Koorp. Exk. Fl. Java 2 (1912) 546; Atlas 

2 (1914) t. 375; Fl. Tjibodas 2 (1923) 157; BACKER & 

Baku./f. Fl. Java 2 (1965) 145, p.p., excl. M. glauca 

et floribunda. — Millingtonia ferruginea SCHULT. & 

SCHULT. Syst. Veg. Mant. 3, add. 2 (1827) 250; 

Dretr. Syn. Pl. 1 (1839) 103. 

Medium-sized to big tree, up to c. 42 m. Leaves 

2—6(—7)-jugate; leaflets elliptic to oblong, basal ones 

sometimes a bit ovate, upper ones sometimes + 

obovate, usually rather large, up to 25(—38) by 

10(—18) cm, base rounded to truncate, sometimes 

acute, entire, firmly coriaceous, pubescent, rarely 

subglabrous, rarely with domatia. Panicles erect, 

spreading, lax to rather dense; lower primary side- 

axes usually subtended by small leaves. Sepals usual- 

ly densely pubescent, rarely on the outside sparsely 

so to subglabrous. Outer petals pubescent outside, 

rarely glabrous. Jnner petals with fimbriate or 

ciliolate tips. Ovary partly or entirely but almost 

always distinctly and densely pubescent, very rarely 

nearly glabrous. Endocarps subglobose, often some- 

what depressed and oblique, 3.5—5.5(—8) mm diam., 

with rather vague to distinct, + prominent reticulum, 

with usually very prominent, rather sharp median 

keel which does not run out into a ventral processus or 

tubercle; ventral pore not or not much sunken. 

Distr. Malesia: N. & Central Sumatra, through- 

out Java, and the Lesser Sunda Islands (Bali, Sum- 

bawa, Flores, Timor), locally common, especially in 

Java. Fig. 13. 

Ecol. Rain-forest, preferably on fertile, often 

volcanic soils, 250—1600 m altitude. 

Field notes. Bole cylindrical, straight, some- 

times crooked, at the base up to c. 2.5 m diam. Bark 

on the surface grey to brown, smooth, sometimes a 

bit peeling or shallowly fissured to (deeply) cracked, 

about 0.7—1.5 cm thick, easily detachable. Inner 

bark pale brown to brownred or orange, with 

streaks, also said to be dirty white and turning orange 

brown when exposed to the air as a result of the 

discolouring of the initially colourless watery exuda- 

tion. Wood soft, yellowish to pinkish white. Leaflets 
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pale greyish to glaucous green beneath. Fruits 

brownred to black when ripe. 

Uses. Advocated for reafforestation purposes by 

KOORDERS. 

Vern. Sumatra: sekapong, Takengon, sontang, 

Simelungun, sihubung, Kerinci; Java: ki tiwu, ki 

tjermé badak, S, gempong, gijubuk, gompong, J; 

Lesser Sunda Is.: gempong, sambuk, Bali, mladja, 

tanggo, tawu, Flores, Endeh lang., /ohot, raok, 

Flores, kKaju mangkok, W. Sumbawa. 

Note. Ssp. ferruginea is usually well recognizable 

by its outside pubescent sepals and petals. However, 

in N. Sumatra and the Lesser Sunda Islands 

specimens occur in which these characters are im- 

perfectly or not developed, and they may also lack 

the pubescence on the ovary and may have almost 

glabrous leaves. They are not easily identifiable and 

may be confused with M. lanceolata var. lanceolata 

f. nervosa or with the closely related M. pinnata ssp. 

macrophylla and ssp. ridleyi. 

d. ssp. macrophylla (MERR.) BEus. Blumea 19 (1971) 

510. — Meliosma macrophylla MErRR. Philip. J. Sc. 

7 (1912) Bot. 294; Enum. Philip. Fl. Pl. 2 (1923) 517. 

— Meliosma lanceolata var. obliqua (non BLUME) 

Koorpb. Minah. (1898) 408; Suppl. 2 (1922) 7, t. 55; 

ibid. 3 (1922) 28. — Meliosma wallichii (non PLANCH. 

ex Hook.f.) Koorp. Minah. (1898) 408. — Meliosma 

tongcalingii ELMER, Leafl. Philip. Bot. 8 (1915) 

2815. — Meliosma megalobotrys MERR. Philip. J. Sc. 

11 (1916) Bot. 16; Enum. Philip. Fl. Pl. 2 (1923) 517. 

— Meliosma macrocarpa EMER, Leafl. Philip. Bot. 

10 (1939) 3786, descr. angl. — Meliosma ferruginea 

(non BLUME) MERR. & PERRY, J. Arn. Arb. 20 (1939) 

356. — Fig. 12. 

Medium-sized to large tree, up to c. 42 m. Leaves 

(3—)5—9-jugate; leaflets elliptic to oblong to ovate- 

oblong, medium-sized to rather large, up to c. 20 by 

9 cm, base rounded or obtuse to truncate, entire, 

rarely with a few teeth (Sulawesi), chartaceous to 

firmly coriaceous, very sparsely to densely pubes- 

cent, always without domatia. Panicles erect and 

spreading, lax and slender to rather dense; lower 

primary side-axes usually subtended by small leaves. 

Sepals and petals glabrous. Ovary glabrous, rarely 

with a few scattered hairs. Endocarps subglobose, 

sometimes more obovoid or depressed, more or less 

oblique, 3.5—5 mm diam., exceptionally 5—7.5 mm 

diam. (Sulawesi), with vague to distinct and promi- 

nent reticulum, with rather sharp and prominent me- 

dian keel which at one end mostly runs out into a 

small but distinct ventral processus or tubercle; ven- 

tral pore somewhat sunken. 

Distr. Malesia: E. Borneo (E. Sandakan, Berao, 

W. & E. Kutai, Tandjung), Sulawesi (Minahasa, 

Malili), Moluccas (Halmahera, Seram), Philippines 

(Luzon, Leyte, Mindanao, Palawan), throughout 
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New Guinea (incl. New Britain). Fairly common in 

most parts of the area. Fig. 13. 

Ecol. Usually in primary, rarely in secondary 

rain-forest, at low to medium altitudes; in Borneo 

only collected below 100 m, in the other parts of the 

area also higher, up to c. 1100—1200 m, in W. New 

Guinea once at 1800 m. In Borneo usually found in 

lowland dipterocarp forests. Generally reported to 

occur on clayish, loamy, or sandy clayish soils, also 

on red earth, on volcanic soil, and on loamsoil on 

limestone. It is rarely found in occasionally sub- 

merged areas. Once (New Guinea) said to occur on 

peaty soil, and there developing stiltroots. 

Field notes. Bole mostly straight, cylindrical, 

up to at least 1 m diam. at the base, usually develop- 

ing 1.5—2.5 m high buttresses, sometimes without 

buttresses, once observed stiltrooted. Bark grey to 

brown, or patchy brown-white-grey, smooth, some- 

times with shallow vertical cracks, not or little peel- 

ing, with vertical rows of lenticels. Inner bark c. 1 cm 

thick, soft, light brown or pink to brownred, inside 

paler, sometimes said to be streaked with cream, with 

some colourless sticky exudate (which is also said to 

be redbrown!); it is said to be rapidly darkening upon 

exposure or ‘a bright orange-brown stain quickly ap- 

pears between bark and sapwood.’ Wood very light 

and soft; sapwood white to pale pink or brown, when 

fresh with bright brown sap streaks, heartwood ab- 

sent or present, darker than the sapwood. The fruit 

is said to be brown to black. 

Vern. Borneo: surian, E. Kutai; Sulawesi: kaju- 

saut-rintek, Tooelooe lang., papako, Tontemboan 

lang., mumping, Tonsea lang., /iasan, Ratahan 

lang.; Moluccas: bais, Seram; Philippines: arocong, 

Ig., agosos, balilang-uak (a corruption of barilan ng 

uak), Tag., morau, S.L.Bis., mungapong, Bik., ma- 

gasorod, Bag.; New Guinea: sebotebuk, tubuk, 

Mooi, serajema, Manikiong, marwaskeipi, Japen, 

bagare, Kapauku lang., biedewon, iediewat, Muju, 

morrotuno, waito, Wapi, frikipa, Orne lang., 

tapuha, Managalase, kufi, Kutubu, uliga, Madang, 

kombowase, Waskuk, wagebi, Wagu. 

Notes. Ssp. macrophylla is the most common 

and widespread of the East Malesian subspecies 

group, characterized by a glabrous ovary by which it 

is readily distinguished from the West Malesian 

subspecies. Within its large area a few other sub- 

species occur, viz. ssp. pendula, sylvatica, and 

humilis, which have much more limited areas and 

probably represent offsplits from it. These three 

subspecies are ecologically well isolated from ssp. 

macrophylla. 

In Borneo the area of ssp. macrophylla is, as far as 

can be judged from the available evidence, sharply 

delimited against that of the West Malesian ssp. 

ridleyi, which, moreover, appears to prefer a higher 

altitudinal zone (only in Borneo ssp. macrophylla 

seems to be restricted to lowland forests below c. 100 

m altitude!). To the SW the area of ssp. macrophylla 

borders on that of ssp. ferruginea which inhabits the 

Lesser Sunda Islands. The latter two subspecies are 

huge trees, very similar in general habit, and some- 

times they have been confused. Nevertheless, they 

are usually well distinct, mainly by flower characters, 

though in both subspecies there is a tendency to lose 

some of these characters. 

In the Philippines ssp. macrophylla is sympatric 

with ssp. arnottiana, but they prefer different 

altitudinal zones, the first being a lowland subspecies 

not exceeding c. 900 m altitude, the latter being a 

montane subspecies occurring from c. 800 up to c. 

2400 m (once recorded from c. 600 m). 

e. spp. pendula (MERR.) BEus. Blumea 19 (1971) 512. 

— Meliosma pendula MeERR. Publ. Govt. Lab. 

Philip. 29 (1905) 25; Enum. Philip. Fl. Pl. 2 (1923) 

518. — Meliosma reticulata MERR. Philip. J. Sc. 5 

(1910) Bot. 195; Enum. Philip. Fl. Pl. 2 (1923) 518. 

— Meliosma macgregorii MERR. Philip. J. Sc. 10 

(1915) Bot. 37; Enum. Philip. Fl. Pl. 2 (1923) 517. 

Small to medium-sized tree, up to c. 20 m. Leaves 

(3—)4—6-jugate; leaflets elliptic to oblong, rarely lan- 

ceolate, up to 18(—20) by 7(—11) cm, the lower ones 

at the base nearly always rounded or (sub)truncate to 

obtuse, the upper ones more or less acute, nearly 

always distinctly dentate, villous-pubescent, + gla- 

brescent, without domatia. Panicles erect and 

spreading to somewhat pendulous and rather flaccid, 

slender and rather lax; lower primary side-axes most- 

ly subtended by small leaves. Sepals and petals 

glabrous. Ovary glabrous. Endocarps subglobose, 

slightly oblique, 6—7 mm diam., with rather vague, 

slightly elevated reticulum, with hardly to moderate- 

ly prominent, blunt median keel, the latter not run- 

ning out into a distinct ventral processus or at most 

into a very minute tubercle; ventral pore hardly or 

not sunken. 

Distr. Malesia: Philippines (Luzon: Mountain 

Prov.). Fig. 13. 

Ecol. Montane rain-forest, 1800—2500 m_ alti- 

tude. In mossy forest, in ravines as well as on expos- 

ed ridges. 

Field notes. Bark thick, checked. Wood soft, 

said to be soon assuming an orange-brown colour. 

Uses. The leaves are once said to be used for 

smoking by the Igorots. 

Vern. Anitap, lg. 

Note. Ssp. pendula replaces the lowland and 

lower hill ssp. macrophylla at high elevations (in this 

respect being comparable to ssp. humilis from New 

Guinea). 

f. ssp. sylvatica (ELMER) BEus. Blumea 19 (1971) 513. 

— Meliosma sylvatica ELMER, Leafl. Philip. Bot. 
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2 (1908) 492; MerrR. Enum. Philip. Fl. Pl. 2 (1923) 

518. — Meliosma acuminatissima MERR. Philip. J. 

Sc. 10 (1915) Bot. 36; Enum. Philip. Fl. Pl. 2 (1923) 

517. — Meliosma brachybotrys MERR. Philip. J. Sc. 

12 (1917) Bot. 275; Enum. Philip. Fl. Pl. 2 (1923) 

STs 

Slender shrub or treelet, up to c. 5 m. Leaves 

(3—)4—6(—7)-jugate; leaflets elliptic to usually ob- 

long or lanceolate, usually medium-sized, up toc. 18 

by 6 cm, acute at the base, sparsely to rather closely, 

always distinctly dentate, very sparsely to moderately 

pubescent, without domatia. Panicles erect, spread- 

ing, usually slender and rather lax; primary side-axes 

(mostly?) not subtended by small leaves. Sepals and 

petals glabrous. Ovary glabrous. Endocarp subglo- 

bose, often somewhat ellipsoid, more or less oblique, 

5—6 mm diam., with distinct, more or less prominent 

reticulum, with rather sharp and prominent median 

keel which at one end runs out into a small but 

distinct ventral processus; ventral pore somewhat 

sunken. 

Distr. Malesia: Sulawesi (Minahasa, Latimod- 

jong Mts), Philippines (Luzon, Negros). Fig. 13. 

Ecol. Lowland rain-forest, usually not above 750 

m altitude, growing in the shrub layer. 

Field notes. Slender, suberect or bent shrub or 

treelet of a sparsely branched habit. Bark smooth, 

grey and brown mottled. Wood white, soft, easily 

breakable. Leaves once said to be light bluish green 

beneath. 

Note. Ssp. sylvatica is closely related to ssp. 

macrophylla. The most striking difference between 

them is found in their physiognomy, the former be- 

ing a small undergrowth treelet, the latter a large 

forest tree. The main systematical differences are 

found in the dentation and the shape of the base of 

the leaflets. These fit nicely in the spectre of 

character combinations present in the subspecies of 

M. pinnata, and it seems justified to consider ssp. 

sylvatica a subspecies of that species, instead of a 

separate species. 

g. spp. humilis (MERR. & PERRY) BeEus. Blumea 19 

(1971) 514. — Meliosma humilis MERR. & PERRY, J. 

Arn. Arb. 20 (1939) 358; ibid. 22 (1941) 263, in obs. 

— Meliosma schlechteri MERR. & PERRY, J. Arn. 

Arb. 22 (1941) 262. 

Small to medium-sized tree, up to c. 20 m. Leaves 

3—5 jugate; leaflets elliptic to oblong, rarely short- 

lanceolate, usually rather small, up to c. 15(—24) by 

6(—9) cm, the base acute, lower leaflets sometimes 

rounded at the base, sparsely to rather closely den- 

tate, beneath subglabrous to rather densely pubes- 

cent, sometimes densely villous-tomentose, always 

with more or less distinct domatia in the axils of the 

nerves beneath (obscure in densely tomentose 

leaflets). Panicles erect, spreading, mostly rather lax 
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and with slender axes; lower primary side-axes often 

subtended by small leaves. Sepals and petals gla- 

brous. Ovary glabrous. Endocarps subglobose, 

somewhat depressed and rather oblique, 5.5—7.5 

mm diam., with more or less vague, slightly elevated 

reticulum, with very prominent, rather sharp median 

keel which at one end runs out into a small but 

distinct ventral processus; ventral pore somewhat 

sunken. 

Distr. Malesia: Papua New Guinea (Highlands 

Provinces, Madang, Morobe, Milne Bay). Common. 

Fig. 13. 

Ecol. Montane rain-forests, 1000-3000 m 

altitude. Observed as an understorey tree in dense 

Castanopsis-Nothofagus forest, on ridges as well as 

on streambanks, but also often reported from several 

kinds of disturbed forest, such as bamboo regrowth, 

old garden land, transition between coniferous forest 

and treefern grassland, and even from open grass- 

land. Once reported from limestone ridge. 

Field notes. Bark greybrown, smooth, with big 

lenticels. Inner bark straw-coloured to pink, red, or 

reddish brown (due to discolouring, as in other sub- 

species?), exuding ‘resin’. Wood white to light 

brown, with conspicuous rays and clear growth 

rings, said to be of moderate weight and hardness. 

Petioles, peduncle, and pedicels purplish to red- 

brown; buds reddish. Fruits dark red to black when 

ripe. 

Uses. Once said to be used as housing timber, 

free from borers. 

Vern. Mansalong, Finschhafen, kokopong, 

Nako lang., E. Madang Prov., kass, Maring lang., 

mappam, Enga lang., W. Highl. Prov. 

Notes. Ssp. humilis is closely allied to ssp. ma- 

crophylla, mainly differing by its dentate leaflets 

with domatia. In Papua New Guinea it replaces ssp. 

macrophylla mainly found below 1000 m altitude (cf. 

ssp. pendula from Luzon). It is remarkable that ssp. 

humilis has as yet been collected, even rather abun- 

dantly, only in Papua New Guinea and not in W. 

New Guinea. 

7. Meliosma sarawakensis RIDLEY, Kew Bull. (1933) 

193; MERR. & PERRY, J. Arn. Arb. 20 (1939) 359. — 

Meliosma grandifolia LECOMTE, Bull. Soc. Bot. Fr. 

54 (1909) 676, nom. illeg., non URBAN (1895); MERR. 

Enum. Born. (1921) 362; vaN BEUSEKOM, Blumea 19 

(1971) 515. — Meliosma confusa var. laxior BAKER /f. 

in Rendle, J. Bot. 62 (1924) Suppl. 30. — Meliosma 

latifolia RrpLEY, Kew Bull. (1933) 193; MeErRR. & 

Perry, J. Arn. Arb. 20 (1939) 359, in obs. 

Evergreen, small tree, up to c. 10 m. Leaves 

2—3(—4)-jugate; rachis terete, 12—30 cm, including 

the 6—15 cm long petiole, up to c. 5 mm diam., 

densely short-tomentose, later + glabrescent; leaf- 

lets usually elliptic to oblong, the lower ones often 
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more or less ovate to ovate-oblong, the upper ones 

often more or less obovate to obovate-oblong, 

sometimes + asymmetrical, (2—)5—22 by (1.5—) 

3-12 cm, mostly distinctly increasing in size towards 

the top of the leaf, base acute to rounded, apex more 

or less acuminate, sometimes subacute or cuspidate, 

with entire to remotely spinously dentate margin, 

chartaceous, moderately to rather densely pubescent 

especially beneath and on midrib and nerves, often 

partly glabrescent when older, never with domatia; 

midrib more or less impressed above; nerves 6—12 

pairs, ascending, usually looped; venation distinct, 

reticulate; petiolules up to.c. 1.5(—3) cm, terminal 

one usually longest, tomentose. Panicles terminal, 

usually more or less pendulous, flaccid, lax, narrow- 

ly pyramidal, (20—)25—55 cm, not profusely 

branched up to the 2nd or 3rd order, branches 

spreading, + flaccid, usually slender, densely 

tomentose, bearing numerous flowers crowded in 

dense spikes; primary side-axes few to rather many, 

up to c. 25(—35) cm, the lower ones usually subtend- 

ed by reduced leaves; bracts ovate to usually narrow- 

ly triangular or linear-lanceolate, up to c. 4 mm, 

densely pubescent. Pedicels (almost) absent. Mature 

buds c. 2 mm diam. Sepals 5 (4), ovate to ovate- 

lanceolate, the 3 or 4 inner ones 1—1.5 mm, the outer 

1 or 2 usually much smaller, often minute, densely 

pubescent on the outside, with entire margin. Outer 

petals glabrous. Inner petals about halfway or some- 

what less bifid, 0.5—0.7 mm, glabrous, sometimes 

with a minute central lobule. Filaments c. 1 mm. 

Ovary 0.5—0.7 mm, densely pubescent. Fruit 

(sub)globose, when ripe 0.7—1 cm diam.; endocarp 

depressed-globose, applanate at the ventral side, 

strongly oblique, 6—7(—8) mm diam., with usually 

distinct, more or less sharply prominent reticulum; 

median keel sharp and very prominent, not at one 

end running out into a ventral processus or tubercle, 

at the other end rather far curving outwards; ventral 

pore rather sunken. 

Distr. Malesia: Sumatra (Asahan to Palembang) 

and NW. Borneo (Sarawak, around Kuching and 

Pontianak; common). Fig. 13. 

Ecol. Lowland rain-forest, up to c. 800 m 

altitude. 

Field notes. The sepals are redbrown to purple. 

Vern. Sumatra: kaju rube boras, Asahan; Bor- 

neo: bulu manok, Iban name, Kuching. 

Note. The closest affinity of M. sarawakensis is 

doubtless with M. pinnata ssp. ridleyi to which it is 

very similar in all characters (they even share the red 

sepals). Only after some hesitation M. sarawakensis 

is maintained as a separate species and not made a 

subspecies of M. pinnata. It would fit rather well into 

that species but is distinguished from it by a wider 

range of characters. The most important of its 

characters are the 2- or 3-jugate leaves and the dense- 

ly pubescent sepals. These characters indeed are also 

found in M. pinnata ssp. ferruginea, but this subspe- 

cies is quite different from M. sarawakensis in 

various other aspects. An additional argument to the 

specific status of M. sarawakensis is found in the fact 

that it is found together with M. pinnata ssp. ridleyi 

in the same area and at the same altitudes in Sarawak 

(near Kuching) and in Sumatra (Asahan), without 

any sign of hybridization. 

8. Meliosma rufo-pilosa HEND. Gard. Bull. Str. 

Settl. 7 (1933) 96, t. 18; MERR. & PERRY, J. Arn. 

Arb. 20 (1939) 360; vAN BEUSEKOM, Blumea 19 

(1971) 517. 

Evergreen rather large tree up to c. 30 m. Flower- 

ing twigs terete, S—-10 mm diam., stout, abruptly ter- 

minating in a tuft of leaves and inflorescences, gla- 

brous, often with many large conspicuous leaf-scars. 

Leaves (6—)7—9-jugate; rachis terete, (13—)25—S0 

(—65) cm, including the (3.5—)6—16 cm long petiole, 

pubescent, not swollen at the base, hardly or not len- 

ticellate; leaflets elliptic to oblong, sometimes ovate 

(-oblong), 3—15 by 2—6 cm, base obtuse to truncate, 

apex acuminate, entire, glabrous or + puberulous 

on nerves above, (sub)glabrous beneath, pubescent 

on nerves, always without domatia; midrib im- 

pressed above; nerves 7—18 pairs, ascending, looped; 

venation fine, very distinct, reticulate; petiolules 1—6 

mm, densely pubescent. Panicles terminal, one or a 

few crowded together at the end of a twig, erect, 

rather dense to lax, pyramidal, 30—50 cm, including 

the 0—20 cm long peduncle, profusely branched up to 

the 4th order, branches spreading, + flaccid, densely 

pubescent, bearing numerous solitary flowers; 

primary side-axes well-spaced, c. 8—15, up to c. 30 

cm, not lenticellate, the lower ones never subtended 

by small or reduced leaves; bracts narrowly triangu- 

lar to lanceolate, up to c. 4 mm, densely pubescent. 

Pedicels 1-3 mm, densely pubescent. Sepals (3) 4, 

ovate, (sub)equal, c. 1.5—2 mm, the outer one often 

much smaller, rarely minute, usually lowered on the 

pedicel, glabrous or somewhat pubescent outside; 

margin flimsy, more or less ciliolate, entire or some- 

times with some coarse irregular teeth. Outer petals 

c. 1.5 by 1.5—2.5 mm. Jnner petals ligular, usually 

somewhat widened towards the top, 0.7—1 mm; top 

entire or with a shallow incision, blunt, minutely 

ciliolate. Filaments 0.7—1 mm. Ovary 0.5—0.7 mm, 

glabrous. Fruit globose, when ripe 1.5—2 cm diam., 

with moderately thick, fleshy mesocarp; endocarp 

semiglobose, broad-ovate to subcordate at ventral 

view, 11—13 mm long and wide, 7—8 mm high, with 

relatively thin wall, with slightly lumpy surface, 

especially lumpy and somewhat furrowed at the ven- 

tral curving of the wall; median keel faint, hardly 

elevated but at one end drawn out into a con- 

spicuous, laterally flattened, downwards-curved, 
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blunt beak; ventral side rather deeply concave with a 

smooth, wide-ovate to suborbicular central part 

from the centre of which protrudes the + conical 

hilum of the seed. 

Distr. Malesia: Malay Peninsula (Pahang), 

Borneo (Sarawak, Sabah, Kinabalu complex). Fig. 

le 

Ecol. Montane rain-forest, 1350—1700 m alti- 

tude. 

Field notes. Large tree with deep, rounded 

crown, once reported with c. 2 m high buttresses. 

Bark smooth, grey to brown, with lenticels in vertical 

rows (‘scarred’, ‘dippled’). Inner bark soft, fibrous, 

orange to reddish outside, pale fawn to white to- 

wards the cambium. Sapwood pale brown. Twigs 

pale brown, rough, lenticellate, with darker leaf- 

scars. Leaves pale green. Fruit yellow to orange when 

ripe. 

Vern. 

Highlands. 

Malay Peninsula: sengkuang, Genting 

Excluded and dubious 

Meliosma celebica WaARB. ex DiuM, Beih. Bot. Centralbl. 21, 1 (1907) 125, nomen. — I have not seen the 

type specimen (WARBURG 15416, Sulawesi, Bojong), which probably got lost during World War II. 

Meliosma laurina BLUME, Rumphia 3 (1849) 198; Wap. Ann. 2 (1852) 224; Mia. FI. Ind. Bat. 1, 2 (1859) 

614; Illustr. (1871) 73; MeRR. Enum. Born. (1921) 363; HaLi.f. Beih. Bot. Centralbl. 39, 2 (1921) 161; 

KostTeErRM. Bibl. Laur. 1 (1964) 951. — As was noted by HAttier /., /.c., the type specimens (S. MULLER s.n., 

Borneo, G. Sakumbang) consist of a mixture, v/z. inflorescences of M. sumatrana and leaves of Cryptocarya 

reticulata BLUME (Lauraceae). 

Meliosma petiolaris MiQ. Sum. (1861) 519, 203; Illustr. (1871) 73, in obs. — This species was later referred 

by MIQUEL himself to Xylosma leprosipes CLos which is now known as Bennettiodendron leprosipes (CLOs) 

MerkR. (Flacourtiaceae). 

Meliosma timorensis BLUME ex BLENK, Flora 67 (1884) 370, nomen. — This name was cited in an enumera- 

tion of Meliosma species having leaves with pellucid dots; it was probably copied from a label on a sheet. The 

specimen could not be traced. 

Pimela angustifolia BLUME, Mus. Bot. Lugd.-Bat. 1 (1850) 226. — Canariopsis angustifolia BLUME ex MiaQ. 

Fl. Ind. Bat. 1, 2 (1859) 653. — Canarium angustifolium Mia. Ann. Mus. Bot. Lugd.-Bat. 4 (1869) 117; 

H.J.LAM, Bull. Jard. Bot. Btzg III, 12 (1932) 179, t. 11 f. 71d, sub C. rigidum Zipp.; LEENH. Fl. Males. I, 

5 (1956) 296. 

The material under this name was excluded from the Burseraceae by LEENHOUTS, /.c., and tentatively 

assigned to MELIOSMA. This may be correct, and it should then be placed close to M. /anceolata and M. hirsuta. 

At first sight it is very similar to the latter species, but there are important differences in nervation and 

pubescence. If it belongs to Meliosma it would certainly be a new species, but I refrain from including it 

because I am not sure about its identity. Unfortunately, the specimens consist of young leaves only, with many 

characteristic narrow leaflets, but in absence of woody parts it cannot be identified with certainty. Moreover, 

on the original labels (ZIPPEL s.n.) the place of origin is mentioned as being ‘Nova Guinea’, in BLUME’s hand- 

writing. However, this would not fit in the distribution pattern of Meliosma, since species of this kind only 

occur in western Malesia; if New Guinea indeed is the correct locality, ‘Canarium angustifolium’ can hardly 

belong to Meliosma. Its identity will probably remain uncertain until more satisfactory material has been 

found. 



ADDENDA, CORRIGENDA ET EMENDANDA 

ChG{GoI; VAN STEENIS|, W-J2320OF DE WIEDE, "C?S: 

As was done in the preceding volumes, it seemed useful to correct some errors which have crept into the text 

of volumes 4—10 as well as to add some additional data, new records and references to new species which came 

to our knowledge and are worth recording. 

Volume and page number are separated by a colon. Page numbers provided with either a or b denote the 

left and right columns of a page respectively. 

9: 47b 

8: 142b 

6: 257b 

6: 266a 

6: 291b 

4: 434b 

(716) 

Araliaceae 

Osmoxylon sessiliflorum (LAUT.) PHILIP- 

SON. 

Add to Distr.: Moluccas (Halmaheira), 2 

coll. 

Add to Vern.: saha-saha, Ternate lang., 

tele, Sahu lang. 

Bignoniaceae 

Dolichandrone spathacea (L. f.) K. SCH. 

Add to Distr.: A.G. WELLS, in H.J. Teas 

(ed.), Biology and ecology of mangroves 

(1983) 61, map, records this species for the 

first time from Australia: the northern tip 

of Cape York Peninsula (2 localities). 

Cardiopteridaceae 

Cardiopteris [WALL. ex] ROYLE. 

Add to Distr.: The genus extends to the 

Solomon Islands (Bougainville) and N. 

Queensland; cf. Batley, Queensl. FI. 

(1899) 251; Compreh. Cat. Queensl. PI. 

(1912) 93, f. 76. 

Celastraceae 

Glyptopetalum loheri MERR. 

Distr.: Philippines: add Palawan (RIDs- 

DALE 683). 

Lophopetalum beccarianum PIERRE. 

Add to Distr.: Central Sumatra (Djambi: 

VREEKEN-Buys 69). 

Perrottetia alpestris (BL.) LoEs. ssp. philip- 

pinensis (VIDAL) Dinc Hou. 

Add to Distr. (and map): Lesser Sunda 

Islands (Flores: LOETERS 650, 1796). 

Convolvulaceae 

Jacquemontia browniana OostTstTR. 

Add the synonym: J. pannosa (R. BR.) 

MABBERLEY, Bot. Macar. 6 (1980, ‘1978’) 

63. 

7: 653a 

9: 173a 

9: 436b 

6: 856b 

5: 24b 

5335b 

5: 56a 

5: 98b 

Cyperaceae 

Cyperus diaphanus SCHRADER ex R. & S. 

var. latespicatus (BOECK.) KERN. 

Add to Distr.: Lesser Sunda Islands 

(Flores: SCHMUTZ 5767). 

Carex bilateralis HAYATA. 

Add to Distr.: SE. to E. Asia. 

Dipterocarpaceae 

Hopea gracilis Mig. (under Excluded). 

It was unfortunately overlooked that the 

type at L (W. Central Sumatra, Padang, 

TEUSMANN HB 424) was already in 1968 

referred by AsHTON to Meiogyne and later 

in the same year identified by F.H. HILDE- 

BRAND as Meiogyne virgata (BL.) Mia. (An- 

nonaceae). 

Ericaceae 

Vaccinium angulatum J.J.S. 1914, non 

(GRIFF.) THEOBALD, 1883 = Vaccinium 

commutatum MABBERLEY & SLEUMER, 

Taxon 34 (1985) 155, nom. nov. 

Flacourtiaceae 

Hydnocarpus nana KING. 

Add to Distr.: NE. Sumatra (Besitang R., 

Sikundur For. Res., DE WILDE & DE WILDE- 

DuyFleEs 19540). 

Scaphocalyx spathacea RIDL. 

Add the synonym: S. parviflora RIL. etc. 

Reduce Scaphocalyx parviflora Rw1. to S. 

spathacea RIDL. 

Homalium dasyanthum. 

Change authorship: (TuRcz.) THEoB. in 

Mason, Burma ed. Theob. 2 (1883) 451; 

WarRB. efc. (see MABBERLEY, Taxon 34, 

1985, 155). 

Reduce Casearia pallida Crarp. to C. 

flavovirens BL. 

Casearia flavovirens BL. 

Add the synonym: C. pallida CRatB, etc. 
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5: 392a 
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Add to Distr.: Thailand; in Malesia: Suma- 

tra, Java, Lesser Sunda Islands (Bali). 

Haemodoraceae 

Haemodorum corymbosum VaHu should 

be called Haemodorum coccineum R.Br., 

according to T.D. MACFARLANE, Perth, 

Australia. 

Hamamelidaceae 

Maingaya malayana OLIVER. 

A marvellous colour photograph of this 

very rare species (and genus), endemic in 

Malaya and Penang, was given by FRANCIS 

Nc in Nature Malaysiana 7, no 4 (1982) 8; 

the species is thought to be + extinct and is 

now grown at the Forest Research Institute, 

Kepong. 

Hydrocharitaceae 

Blyxa aubertii RIcu. 

Add: var. echinosperma (CLARKE) CooK & 

LUOND, Aquat. Bot. 15 (1983) 14. 

Add the synonym: B. echinosperma 

(CLARKE) Hook.f. etc. 

Blyxa leiosperma Korpz. 

Reduced to B. japonica (M1Q.) MAXIM. ex 

ASCHERS. & GURKE var. japonica. 

Blyxa alternifolia (M1Q.) HARTOG. 

Reduced to B. japonica (M1Q.) MAXIM. ex 

ASCHERS. & GURKE var. alternifolia (MiQ.) 

Cook & LUOND, Aquat. Bot. 15 (1983) 25. 

Blyxa japonica (M1Q.) MAXIM. ex ASCHERS. 

& GURKE. 

Add: var. japonica and var. alternifolia 

(MiQq.) Cook. & LUOND, Aquat. Bot. 15 

(1983) 22 and 25 respectively. 

Add the synonyms: B. leiosperma Korvz. 

and B. alternifolia (M1Q.) HARTOG. 

Hypericaceae 

Replace Hypericum uralum BucuH.-Ham. 

ex D.Don by Hypericum henryi Lev. & 

VANIOT ssp. hancockii Ropson, Bull. Br. 

Mus. Nat. Hist. Bot. 12 (1985) 261, map 22. 

Distr. of var.: Continental SE. Asia (S. 

China, Vietnam, Burma, Thailand). 

Icacinaceae 

Citronella suaveolens (BL.) HowARD. 

Add to Distr.: Lesser Sunda Islands 

(Flores: ScHMuTz 5819). 

10: 7a 

10: 9b 

7: 416a 

5: 356b 

6: 66b 

5: 461b 

ve 

Iridaceae 

The correct name for Gladiolus natalensis 

(ECKLON) REINW. ex Hook. should be 

Gladiolus dalenii GEEL, Sert. Bot. fasc. 28 

(1829). See HILLIARD & Burtt, Notes Roy. 

Bot. Gard. Edinb. 37 (1979) 297. 

Olacaceae 

The correct name for Olax scandens Roxs. 

should be Olax psittacorum (WILLD.) 

VAHL; see ALMEIDA, J. Bomb. Nat. Hist. 

Soc. 81 (1985) 742. 

Excluded, add: 

Olax baticulin Bianco, Fl. Filip. ed. 2 

(1854) 589; ed. 3 (1877) 38; KosTERM. Bibl. 

Laur. (1964) 1153 = Litsea baticulin 

(BLANCO) KosTERM. Bull. Bot. Surv. India 

10 (1968) 268 (Lauraceae). 

MERRILL (Enum. Philip. Fl. Pl. 2, 1923, 

195) recognized it as a Litsea and said that 

it might prove to belong to L. /eytensis 

MerrR. Since no material is known to exist, 

the matter will remain speculative. 

Passifloraceae 

Passiflora aurantia Forst. f. 

Add to Distr.: W. Central Celebes, near 

Palu, at 200 m, MEveER 10172. 

Pittosporaceae 

Pittosporum moluccanum (LAMK) Mia. 

Add the synonym: Coffea angustifolia 

Roxs.; cf. FORMAN, Kew Bull. 38 (1983) 64. 

Podostemaceae 

Cladopus nymani H. MOLL. 

Add to Distr.: Central Borneo, en route 

from Sinar Baru to Ryan Ruwan, N of 

Long Bawan, Krayan, 115° 45’ E, 4° 5’ N, 

on rock in a rapid stream (Pa Raya), sub- 

merged and sterile, 1150 m alt., M. 

OKAMOTO c.s., 5S.n. (L, Osaka). The 

material matches the figure on p. 66 of FI. 

Males. I, 4 almost exactly. 

Rhizophoraceae 

Bruguiera gymnorrhiza (L.) SAVIGNY. 

Distr.: It is worthy of record that according 

to an internal report by A.N. GILLISON 

(CSIRO, Canberra) this mangrove species 

is found on the lower limestone terrace on 
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Christmas I. (Indian Ocean), in a healthy 

and self-maintaining community near the 

freshwater Hosnie’s Springs at 40 m alt., 

and not far from it a stand of a remnant lit- 

toral forest of Heritiera littoralis DRYAND. 

in AIT., another mangrove species. 

Ceriops decandra. 

The authorship must be  (GnrRIFF.) 

THEOBALD; see Taxon 34 (1985) 154. 

Simaroubaceae 

Allanthus integrifolia Lamk. 

Add to Distr. (and map): N. Queensland 

(several localities) (L. PEDLEY, in litt.). 

Sparganiaceae 

The correct name for Sparganium simplex 

Hups. f. simplex as used by BACKER should 

be: 

Sparganium fallax GRAEBN. in E. & P. Pfl. 

R. 2 (1900) 15, t. 3H; Cook & NICHOLLs, 

Bot. Helv. 96 (1986) 253; ibid. 97 (1987) 3, 

t. 13a, 14a, map 14. — S. simplex auct. non 

Hups. f. simplex: BACKER, Fl. Males. I, 4 

(1951) 233, fig. 

Basal leaves usually exceeding the stem, 

(4—)5—10(—15) mm wide. Lowermost bract 

20—35(—60) cm long, 1—several times as 

long as the inflorescence. Female heads 

3—4(—6), usually supra-axillary, sometimes 

extending beyond the next internode; ped- 

uncle up to 3 cm long. Male heads 5—8 or 

more. Female flowers: perianth segments at 

least connate below, in fruit more than 0.5 

times as long as the fruit; pedicel 1-3 mm 

Symplocaceae 

Symplocos Jacq. subg. Hopea CLARKE. 

Add in key couplet la as follows: 

1. Leaves (pseudo-)verticillate. 

ape ISeaves OUOVAtC yer «means aceon ec ct ke 

la. Leaves elliptic. 

2. Upper side of leaves hairy. Twigs tomentose 

[ser. I, vol. 104 

long. Male flowers: filaments up to 6 or 

more mm long; anthers (0.8—)1—2(—2.2) 

mm long. Fruits fusiform, sometimes con- 

stricted around the middle, 5—6 mm long, 

light brown, dull, tapering below into a 

1.5—3 mm long pedicel. Endocarp c. 2 mm 

wide. 

Distr. E. India to Japan; in Malesia: 

Sumatra, Papua New Guinea (up to 2000 m 

alt.). 

Sparganium subglobosum Morona, Bull. 

Torrey Bot. Club 15 (1888) 81, t. 79, f. 1; 

Cook & NICHOLLS, Bot. Helv. 97 (1987) 4, 

t. 13b, 14b, map 15. 

Basal leaves usually exceeding the in- 

florescence, (1—)2—4(—9) mm wide. Low- 

ermost bract up to 15 cm long, 0.5—1 (rare- 

ly more) times as long as the inflorescence. 

Female heads solitary, axillary or on lateral 

branches, occasionally one head supra- 

axillary, sessile, rarely with an up to 5 mm 

long peduncle. Male heads solitary. Female 

flowers: perianth segments free, in fruit 

0.3—0.5 times as long as the fruit; pedicel 

O—1 mm long. Male flowers: filaments 

2.5—3.2(—3.8) mm long, anthers 0.5—0.9 

(—1) mm long. Fruits obovoid to almost 

globose, yellowish to pale brown, shiny, 

subsessile or with an up to 1 mm long, not 

persistent pedicel. Endocarp 1.6—1.8 mm 

wide. 

Distr. India (once, in Khasia), Yunnan, 

Vietnam to Manchuria and to Okinawa, 

Australia, New Zealand; in Malesia: Papua 

New Guinea. 

Note. The identity of a collection from 

Arfak is not resolved by Cook & NICHOLLS. 

SL OO Toh» Gee ans sears 55. S. verticillifolia 

SPE en en Tee en eae. 30. S. herzogii 

2. Upper side of leaves glabrous. Twigs appressedly to patently short-hairy.......... S. rayae 
1. Leaves not verticillate, efc. 

Add couplet 32a as follows: 

32. Leaves longer than 5 cm (mean length). 

32a. Leaves 14—36 by 5—11 cm. Twigs tomentose i cicees ce Suspors Gr tpace ate nena ee S. riangensis 

32a. Leaves 3—13(—18) by 1.5—4.5(—6) cm. If leaves longer than 13 cm or broader than 4.5 cm then 

twigs not tomentose. 

33. Flowers etc. 
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8: 227 Add couplets 5a, 5b, 15a, and 16b as follows: 

4. Twigs hairy. 

5. Leaves distichous. 

Sa-alseavesel4 —SGrcmylon pe ierye ..cc!e =) <j0 nce ASRS eee ohStde. SHS. PASTOR. S. riangensis 

Nak, eaves abmost el 2:Cmimloneee tac a2 2c gece one sc + eee Cee SO- DEene 2 oe 33. S. laeteviridis 

5. Leaves spirally arranged or pseudo-verticillate. 

Sb. Leaves pseudo-verticillate or at least 3—5 close together at the end of the flushes . S. rayae 

5b. Leaves spirally arranged. 

6. Leaves efc. 

15. Leaves longer than 5 cm. 

lRamsinflorescencerayfasciclem gies. Seb Se i. ean de), bales. S. iliaspaiensis 

15a. Inflorescence a (short) spike, raceme, or panicle. 

16a. Inflorescence a (Compound) spike ...................... S. cochinchinensis ssp. laurina 

16a. Inflorescence a short raceme or a panicle ......... 42 (3). S. ophirensis ssp. cumingiana 

14. Bracts efc. 

8: 230 Add couplet 25a as follows: 

25. Inflorescence a raceme but pedicels sometimes very short. Bracts caducous. 

PrFAmMGCAVEST lS 22 CIN OM 1s st.0 8 ee eres raik Orina eet oue Coe ET OIA eT en eee 36. S. maliliensis 

ZSGl, LARVA O Gil We awn cameo mtn sans on umoae BomG DOD e co Oauaod One - S. ambangensis 

25. Inflorescence etc. 

8: 235 Add the couplets 10a, 22a, and 22b as follows: 

10. Inflorescence not a spike. 

OarmlmniLonescence aifaScicle: ca Ae ah EERE tie ee cieie Solas eR TC S. iliaspaiensis 

NO AplOTescence airacemesonpanicless am 445 ae cei onan eee aioe 42. S. ophirensis 

10. Inflorescence efc. 

22. Leaves distichous. 

Peammlecavest4—3 67 Cm LONG) 2s, ic a apecys Apna SCR oe ee Se pe ne S. riangensis 

22a. Leaves at most 12 cm long. 

23. Underside etc. 

22. Leaves spirally arranged or pseudo-verticillate. 

22b. Leaves pseudo-verticillate or at least 3—5 close together at the end of the flushes . S. rayae 

22b. Leaves spirally arranged. 

29. Leaves etc. 

8: 237 Add couplet 17a in between couplet 17: 

WarmibeavesslS—22icmilong: = 2:5 5 AA eee elses cass aanienia 7 op Oe ee 36. maliliensis 

iWarmeeaves) 3—6xcmilome, c.5..\4.. arsenite ea ete tae eRe eR asc eva c to Oe S. ambangensis 

or next to S. cochinchinensis as couplet 20a: 

20. Stone different. 

AVE, ILGANES OO WEIN Gin Ot co coscoocsandsunsuceouveboDUDOULUS 16. S. cochinchinensis 

2 aeaweavessshortenthan6 CM, s+ 4em soe ee eee Ge One ee ore ane eee Ener S. ambangensis 

Family Symplocaceae Symplocos costatifructa Noor. Blumea 31 (1986) 

Dae fel. 

Add the following species: Distr. Malesia: Borneo (Sarawak, Brunei, 

Sabah). 

Symplocos rayae Noor. Blumea 30 (1984) 73. 

Distr. Malesia: Borneo (Kalimantan Tengah, 

Bukit Raya, only known from the type collection). 

Symplocos iliaspaiensis Noort. Blumea 30 (1984) 279. 

Distr. Malesia: Borneo (Sarawak and possibly E. 

Kalimantan). 

Symplocos riangensis Noor. Blumea 30 (1984) 74. Symplocos ambangensis Noor. Blumea 33 (1988) 

Distr. Malesia: Borneo (Kalimantan Tengah, Ode tele 

Bukit Raya). Distr. Malesia: North Sulawesi (Menado, Poso). 
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Triuridaceae 

According to Ms. T. RUBSAMEN (Bochum, 

West Germany; in litt.) the following 

amendments should be made: 

Family distribution map: extend the central 

area to the west to include part of East 

Africa; see Kew Bull. 36 (1982) 733. 

Sciaphila BLUME. 

Add/change description: Anthers some- 

times 4-celled (America). Endosperm pres- 

ent; embryo small, orthotropous, undif- 

7: 198 

[ser. I, vol. 104 

ferentiated, bitegmic, only in ripe seed the 

inner integument wholly or largely sup- 

pressed. 

Violaceae 

Add under Viola the following species: 

Viola rheophila Okamoto, Bull. Osaka 

Mus. Nat. Hist. no. 37 (1984) 4—15, 3 fig. 

Distr. Malesia: Borneo (Kalimantan 

Timur) 
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Families and higher taxa have been entered under their name. 
Names of families which have been revised in volumes 4—10 have been entered and are printed in bold 

type, so that as far as this is concerned this index is complete for all preceding volumes as well. 
Suprageneric epithets have been entered under the family name to which they belong preceded by the 

indication of their rank (subfamilies, tribes, efc.). 

Infrageneric epithets have been entered immediately under the generic name to which they belong, pre- 
ceeded by the indication of their rank (subgenera, sections, series, efc.). 

Infraspecific epithets have been entered under the specific name to which they belong preceded by the 
indication of their rank (subspecies, variety, forma, efc.). 

Epithets of new names and new combinations have been printed in bold type, synonyms in italics. 
Page numbers in bold type denote main treatment; an asterisk behind a page number denotes the 

presence of a figure of the concerned texon; ‘map’ printed behind a page number denotes that a map of the 
concemed taxon is present on that page. 

Some minor printing errors in plant names have been corrected. 
Of synonyms with a double authority, the latter has not always been cited in full. The full authority can 

easily be derived from the text. 

Abies dammara Desf. 433 
Aceraceae 4: 3-4, 592: 6: 

915; 7: 820; 8: 549 
Acioa Aubl. 639 

heteropetala (Scott. ex 
King) Kosterm. 677 

malayana Kosterm. 677 
percoriacea Kosterm. 678 

Acioa auct. 675 
Acmopyle 343, 352, 354 
Actinidiaceae s. str. 4: 37-39 
Adenia 166 
Afrocarpus 354 
Afrolicania Mildbr. 645 
Agathis Salisb. 339, 341-343, 

347, 354, 420, 421, 429, 
430*, 431 map 

sect. Agathis 431 
sect. Macrobracteatae Meijer 

Drees 431 
sect. Microbracteatae Meijer 

Drees 431 
sect. Prismatobracteatae 

Meijer Drees 431, 440 
sect. Rostrata de Laub. 431, 

439 
alba Foxw. 433 
alba auct. 435, 437 

beccarii Warb. 433 
beckingit Meijer 435 
borneensis Warb. 340, 341, 

430*, 432*, 433, 434* 
map 

celebica (Koord.) Warb. 433, 
434, 435 map 

ssp. celebica Veldk. & 
Whitm. 435 

(Agathis celebica) 
ssp. flavescens (Ridl.) 

Veldk. & Whitm. ex 
Veldk. & de Laub. 438 

dammara (Lamb.) Richard 
433, 434 

ssp. dammara auct. 435, 
437 

ssp. dammara Whitm. 433 
ssp. flavescens (Ridl.) 

Whitm. 438 
dammara auct. 435, 437 
endertii Meijer Drees 439, 

440* map 
flavescens Ridl. 340, 341, 

433, 438 
hamii Meijer Drees 435 
kinabaluensis de Laub. 433, 

438 map, 439 

labillardieri Warb. 436 map, 
440, 441* 

latifolia Meijer Drees 433 
lenticula de Laub. 433, 

436*, 437 map 
loranthifolia Salisb. 433 
loranthifolia auct. 435 
macrostachys Warb. 433 
motleyi (Parl.) Diimmer 

393 
orbicula de Laub. 433, 437* 

map 
palmerstonii (F.v.M.) Bailey 

442 
philippinensis Warb. 433, 

437, 438 map 
regia Warb. 437 
rhomboidales Warb. 433 

(Agathis) 

robusta (Moore) Bailey 442 
map 

ssp. nesophila Whitm. 
436 

var. nesophila auct. 442 
var. robusta Whitm. 442 

spathulata de Laub. 433, 
435, 436 map 

Agonandra 31—34 
racemosa 33 

Ailanthus integrifolia Lamk 718 
Aizoaceae 4: 267-275: 6: 

915 
Albertisia Becc. 160-162, 164, 

167-169, 171, 179 
crassa Forman 179, 181 

mecistophylla Forman 181 
megacarpa Diels ex Forman 

159,179; 181 
papuana Becc. 166, 179, 

180*, 181 
Alcimandra Dandy 565, 566, 

567, 569 
cathcartii (Hk.f. & Th.) 

Dandy 569 
Alismataceae 5: 317-334; 

6: 9S. 9: 553 
Alismatales 109 
Allantospermum Forman 621, 

622 
Alnus 338 
Alpam Rheede 65 
Alseuosmia 335 
Alseuosmiaceae 335-336 
Alsomitra macrocarpa (BI.) 

Roem. 29 
(721) 
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Altingia excelsa 341 
Amaranthaceae 4: 69-98, 

593; 5: 554; 6: 915; 
7: 820; 8: 549 

Ambora ficus Tul. 326 
Amborella 261 

Amborellaceae 261 
Amorpha pedalis Blanco 488 
Anacardiaceae 8: 395-548; 

9: 553; 10: 679-681 
Anacardium occidentale 352 

Anacolosa BI. 1, 3—6, 23 
arborea K. & V. 25 
cauliflora Sleum. 25 

celebica Valet. 25 
frutescens (BI.) BI. 2, 24*, 

25, 26* map 
heptandra Maing. ex Mast. 25 
luzoniensis Merr. 25 

maingayi Mast. 22 
papuana Schellenb. 25, 26 
zollingeri Baill. 25 

Anamirta Colebr. 157, 158, 
160-162, 166-168, 170, 
WA 2 

cocculus (L.) Wight & Arn. 

159; 165,166; 212. 
DS D4 

flavescens (Lamk) Miq. 210 

jucunda Miers 213 
lemniscata Miers 210 
loureiri Pierre 210 
luctuosa Miers 210 

Anaxagorea A. St. Hil. 605 
Ancistrocladaceae 4: 8-10; 

DS 
Ancistrocladus pentagynus 

Warb. 612 

Androglossum reticulatum 
Champ. ex Benth. 685 

Andruris Schltr 109, 110 

andajensis (Becc.) Schltr 118 
anisophylla Giesen 112, 118 
australasica (Hemsl.) Giesen 

118 
buruensis J.J.Smith 118 

celebica Schltr 118 
clemensae (Hemsl.) Giesen 

12s Ws 
clemensae (Hemsl.) Giesen 

var. borneensis Giesen 118 
crinita (Becc.) Schltr 117 
elegans Giesen 118 
gracillima Giesen 117 
javanica Giesen 118 
loheri Giesen 117 
nana (BI.) Giesen 117 

palawensis Tuyama 118 
tenella Schltr 118 

(Andruris ) 
vitiensis (A.C.Smith) Giesen 

118 
wariana Schltr 117 

Angelesia Korth. 645 
papuana Baker f. 651 
splendens Korth. 646 

Anisadenia 609 
Anisophyllaea gaudichaudiana 

Baill. 253 
Annonaceae 63, 64, 261, 605, 

716 
Anthobembix Perkins 306, 308 

brassii A.C. Smith 315 
dentatus Valeton 310 
hospitans (Becc.) Perkins 311 

ledermannii Perkins 319 
moszkowskii Perkins 311 
myrtifolia A.C. Smith 313 
oligantha Perkins 315 
parvifolia Perkins 315 

Antidesma ghaesembilla Gaertn. 
D2 

pentandrum (Blco) Merr. 52 

Antitaxis Miers 172 
calocarpa Kurz 174 
cauliflora (Miers) Diels 174 
fasciculata Miers 174 
longifolius (Decne ex Miq.) 

Miers 174 

Apama Lamk 62, 63, 65 
affinis Weisse 79 
brevipes Weisse 79 
corymbosa (Griff.) Willd. ex 

Soler. 78 
macrantha Weisse 81 
tomentosa Engl. ex Soler. 

55, 79 
var. lanuginosa (Hk.f.) 

Ke 2G, 79 
Aphylleia Champion 110 

erubescens Champ. 114 
Aponogetonaceae 4: 11-12; 

SESS ew Bu4 1s) 
Aptandra 3, 4 
Aptandropsis 4 
Aquifoliaceae 145 
Aquilegia 165 
Arabidopsis 543 
Arabis 541 
Araliaceae 9: 1-105, 553; 

10: 716 
Araucaria Juss. 337, 339, 421, 

423 map 
sect. Araucaria 422, 423 
sect. Bunya Wilde & Eames 

423 
sect. Columbea 422 
sect. Colymbea Endl. 422 

(Araucaria) 
sect. Eutacta Endl. 422, 423, 

425 
sect. Eutassa (Salisb.) Benth. 

& Hook. 425 

sect. Intermedia White 423 
subg. Colymbea Antoine 423 
subg. Eutacta (Link) Antoine 

425 
beccarii Warb. 427 

bidwillii 420, 423 
cunninghamii Ait. ex D. Don 

340, 347, 425 
var. papuana Laut. 426*, 

427 map, 428* 

cunninghamii auct. non Ait. 
427 

hunsteinii K.Sch. 339, 347, 
420, 423, 424 map 

klinkii Laut. 423, 424 
schumanniana Warb. 424 

Araucariaceae 338, 339, 343, 

347, 354, 419-442 
Araucariacites 338 
Arcangelisia Becc. 158, 160, 

161, 166-171, 209 
flava (L.) Merr.160, 210, 

Dil 

inclyta Becc. 210 
lemniscata (Miers) Becc. 210 
loureiri (Pierre) Diels 210 

tympanopoda (Laut. & 
K. Sch.) Diels 210, 211 

Archichlamydeae 127 
Ardisia glabra (Thunb.) DC. 134 
Aristolochia L. 53—55, 57-59, 

61-64, 83, 166 
acuminata Lamk 94 

barbata 55 
brasiliensis Mart. & Zucc. 

55, 64 
clematitis 59 
coadunata Backer 57—S9, 84, 

86, 95, 96* 
var. bosschai Backer 95 
var. coadunata 95 

crassinervia Schmidt 58, 82*, 

85, 87, 104* 
curtisii King 84, 86, 89 
decandra Ding Hou 57-59, 

64, 83, 85, 87, 100, 
101%; 102% 

deltantha F.v.M. 97 
dictyophlebia Merr. & Perry 

97 
dielsiana Schmidt 57, 61, 64, 

84, 85, 88, 105 
elegans Mart. & Zucc. 55, 

58, 64 
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(Aristolochia) (Aristolochia) Ascarina J.R. & G. Forst. 123- 
engleriana Schmidt 85, 88, 

106 
foveolata Merr. 55, 58, 85— 

87, 91 map 
gaudichaudii Duchartre 56*, 

57, 84, 88, 107 
gigantea Mart. & Zucc. 64 
glaucifolia Ridl. 55, 85, 86, 

93 
gracilifolia Schmidt 97 
grandiflora Sw. 57, 59, 62, 

64 
griffithii Duchartre 59, 91 
hastata Jack 88 
hastata (non Jack) Klotzsch 

92 
humilis Merr. 55, 85, 87, 

103 
imbricata Mast. 103 
indica L. 99 
indica (non L.) Blco 94 
indica (non L.) L. 97 
jackii Steud. 55, 58, 59, 84, 

86, 87, 88, 89* 
Japonica Miq. 94 
kaempferi Willd. 92 
kankauensis Sasaki 92 
kaoi Liu & Lai 91 
klossn Ridl. 85, 86, 93 
kwangsiensis Liang 91 
lauterbachiana Schmidt 108 
ledermannii Schmidt 106, 

107 map 

leuconeura 62 
leytensis Merr. 84, 85, 87, 

104 
linnemannii Warb. 55, 85, 

88, 107 
longifolia Roxb. 94 
macgregorii Merr. 55, 56*, 

57; 855875: 103 
maurorum 58 
megalophylla K.Sch. 94 
membranacea Merr. 103 
mindanaensis Warb. 94 
minutiflora Ridl. ex Gamble 

55, 85-87, 93 
var. dolabrata Gamble 93 

moluccana Duchartre 94 

momandul K. Sch. 58, 59, 
82*, 85, 86, 88, 97 

naviculilimba Ding Hou 85, 
87, 100* 

philippinensis Warb. 60*, 
66, 84, 87, 102 

pithecurus Ridl. 97 
ramosii Merr. 92 
ringens Vahl 55, 64 
roxburghiana Klotzsch 94 

8 angustifolia Duchartre 
94 

ssp. kankauensis (Sasaki) 
Kitamura 92 

roxburghiana (non Klotzsch) 
Warb. 107 

rumphii Kosteletzky 85, 86, 
97-01% 

samarensis Merr. 85, 87, 
102 

schlechteri Laut. 58, 59, 85, 
88, 97, 105, 106, 107 

sericea Blco 55, 57, 58, 61, 
66, 85, 87, 103 

singalangensis Korth. ex 
Ding. Hou 61, 84, 86, 
89, 90* 

tagala Chamisso 54, 55, 56*, 
57, 63, 85-88, 94 

tagala (non Chamisso) Hatus. 

92 
var. hankaoensis 92 
var. kankauensis (Sasaki) 

Yamazaki 92 
timorensis Decne 94 
transtllifera Ding Hou 60*, 

84, 87, 99 
tripartita Backer 88 
ungulifolia Mast. 88 
zollingeriana Miq. 57, 85, 

86, 92 
Aristolochiaceae 53-108, 

126, 166 
Aristolochiales 567 

Aromadendron Bl. 567, 568, 

576 
ashtoniit Dandy ex Cockburn 

579 
borneensis Dandy ex Cock- 

burn 579 
elegans BI. 577 

var. glauca (Korth.) 

Dandy 577 
glaucum Korth. 577 
nutans Dandy 577 
oreadum (Diels) Kaneh. & 

Hatus. 583 

129, 137, 140 map 
sect. Ascarina 137, 139, 140 

map 
sect. Madascarina Leroy & 

Jérémie 123, 137, 140 
map 

diffusa A.C. Smith 139, 
141 

lanceolata (non Hk.f.) auct. 
141 

lucida 124, 139 
maheshwarii Swamy 139, 

140, 141 

philippinensis C.B. Rob. 
138%; 139; 141 

reticulata Merr. 139 
rubricaulis 127 
subsessilis Verdcourt 139, 

141 
Ascarinopsis 123, 128 
Ascarinopsis Humb. & Capuron 

123, 128, 137, 140 map 
Ashton’ s Aromadendron Meijer 

579 
Asiphonia Griff. 65 

piperiformis Griff. 78 
sp. Griff. 78 

Aspidocarya 162 
dissitiflora Laut. & K. Sch. 

197 
hirsuta Becc. 193 
kelidophylla Laut. & 

K. Sch. 253 
uvifera Hk. f. & Th. 189* 

Atherospermataceae 261 
Atherospermoxylon 256 
Athrotaxis 339 
Atriaecarpum 158 
Atroxima 456 
Atuna Rafin. 636-642, 665 

cordata Cockburn ex Prance 
636, 666 map, 667 

elata (King) Kosterm. 669 

elliptica Kosterm. 666 
excelsa (Jack) Kosterm. 636, 

640, 641, 671 
indica (Bedd.) Kosterm. 666 
latifolia (Hend.) Kosterm. 

666 
latifrons (Kosterm.) Prance & 

White 666 map 
nannodes (Kosterm.) 

Kosterm. 666, 667 map 

novoguineénsis Schmidt 108 Aromadendrum 568 penangiana (Kosterm.) 
ornithocephala 55 Aromoracia rusticana G.M. & Kosterm. 666, 667 map 
papillifolia Ding Hou 58, 84, Scherb. 543 racemosa Rafin. 666, 669 

87, 98*, 99 Asarum canadense 57 ssp. excelsa (Jack) Prance 
peltata 59 virginicum 62 668*, 669, 670 map 
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(Atuna racemosa) Betulaceae 5: 207-208; 6: Bruguiera gymnorrhiza (L.) 
ssp. racemosa 669, 670 917 Savigny 717 

map Bignoniaceae 8: 114-186; Bubbia 123 
scabra (Hassk.) Kosterm. 9: 554; 10: 716 Burmanniaceae 4: 13-26, 

641, 669 Bixaceae s.str. 4: 239-241 592: 5: 553272520: 

travancorica (Bedd.) Kosterm. Bladhia glabra Thunb. 134 9: 554 
666 Blumia Nees 569 Burseraceae 5: 209-296, 

villamilii (Merr.) Kosterm. candollii (B1.) Nees 582 567; 6: 917; 7: 820; 

671 Blyxa alternifolia (Miq.) Hartog 923555; 103 74S 
Atunus Rumph. 665 717 Butomaceae 5: 118-120, 

alba Rumph. 669 aubertii Rich. 717 566 

Austrocedrus Florin & Boutelje 
443 

Austrotaxus 339, 348 

Badiera (non DC.) Hassk. 459, 
467 

pulchra (Hassk.) Hassk. 468 

venenosa (Poir.) Hassk. 468 
Bafodeya Prance 642 
Balanophoraceae 7: 783-805; 

8: 549; 9: 554 
Balantium Desv. ex Buch.-Ham. 

654 
Balsaminaceae 539 
Bania Becc. 183 

thyrsiflora Becc. 183 
Banisterodes O.K. 493 

affine (Miq.) O.K. 503 
ellipticum (Korth. ex Miq.) 

Ole sO 
excelsum (Bl.) O.K. 501 
glaucum (Wall. ex Hassk.) 

O:K527 
griffithii (Hk.f. ex Benn.) 

O.K. 513 
insigne (Benn.) O.K. 537 
longifolia (Bl.) O.K. 514 
maingayi (Benn.) O.K. 524 
obscurum (Benn.) O.K. 537 
rufum (Benn.) O.K. 505, 

507 
Stipitatum (Benn.) O.K. 535 
vitellinum (Bl.) O.K. 515 

Bannisterioides 493 
Barbarea vulgaris R. Br. 545 
Barnhartia Gleason 493 
Basellaceae 5: 300-304 

Batania Hatus. 172 
insignis Hatus. 174 

Baterium Miers 183, 184 
validum Miers 184 

Bat(id)aceae 5: 414-415: 6: 

917 
Bennettiodendron leprosipes 

(Clos) Merr. 715 

Berberidaceae 163 
Berberidales 163 

var. echinosperma (Clarke) 
Cook & Liiénd 717 

echinosperma (Clarke) Hk.f. 
717 

japonica (Miq.) Maxim. ex 
Aschers. & Giirke 717 

var. alternifolia (Miq.) 

Cook & Liiénd 717 
var. japonica 717 

leiosperma Koidz. 717 
Boraginaceae 29 
Borneo Aromadendron Meijer 

579 
Bracea King 29 
Brachynema 3, 4 

Bragantia Lour. 65 
affinis Planch. ex Rolfe 79 
blumii Lindl. 79 
brevipes Merr. 79 
corymbosa (non Griff.) 

F.-Vill. 103 
corymbosa Griff. 78 
macrantha Boerl. 81 
melastomaefolia Duchartre 

78 
tomentosa Bl. 79 

var. lanuginosa Hk.f. 79 

Brassica L. 541, 543, 545 
besseriana Andrz. ex Trautv. 

546 
campestris L. 543 
chinensis L. 543 
integrifolia (West) Rupr. 546 
juncea (L.) Czern. 544*, 545 

napus L. 543 
oleracea L. 543 
rapa L. 543 
rugosa Prain 543 

Bredemeyera 456, 457, 465 
sect. Melchiora Steen. 465 
floribunda 457 

papuana Steen. 465 
Brewstera M.J. Roemer 622, 

625 
crenata M.J. Roemer 625 

Brongniartia B1. 287 
coriacea Bl. 298 

Brownetera L.C. Rich. 356 

Byblidaceae 7: 135-137 

Callitrichaceae 4: 251-252 

Callitris sp. 453 
Callitroideae 444 
Calocedrus 444 
Camelina 541 
Campanulaceae 6: 107-141, 

928; 8: 549; 9: 556 
Canariopsis angustifolia Bl. ex 

Miq. 715 
Canarium angustifolium Mig. 

715 
Candjera 51 
Cannabinaceae 4: 222-223 

Cansiera 50, 52 
zyziphifolia SO 

Cansjera Juss. 31-35, 48, 49 
map 

grossularioides Blco 52 
lanceolata Bth. 50 
leptostachya Bth. 31, 33, 34, 

48*, 49 map, 51* 

leptostachya Koord. 35 
malabarica Lamk 50 

var. B 50 
manillana Bl. 36 
monostachya (Willd.) 

M. Roemer 50 
parvifolia Kurz 48*, 49 map 
pentandra Blco 52 
polystachya (Willd.) 

M. Roemer SO 
rheedii J.F. Gmelin 31—33, 

48*, 49 map, 50* 
rheedii Blco 52 
scandens Roxb. 9, 50 
timorensis Decne 51 
zizyphifolia Griff. 50, 51 

Cappar(id)aceae 6: 61-105; 
72822 

Caprifoliaceae 4: 175-194; 

6: 928; 9: 556; 10: 335 
Capsella Medicus 541, 543, 

545, 549 
bursa-pastoris (L.) Medicus 

550 
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Cardamine L. 541, 543, 545, 

550 
africana L. 541, 551 

ssp. borbonica (Pers.) 

Schulz 
var. papuana Laut. 551 

altigena O.E. Schulz 551, 
553 

borbonica Pers. 551 
decurrens (Bl.) Z. & M. 554 

flexuosa With. 551, 554 
flexuosa auct. 554 
hirsuta L. 551, 554 
javanica (Bl.) Mig. 552 
keysseri O.E. Schulz 551, 

553 
papuana (Laut.) O.E. Schulz 

RG) lL. Spy 
regeliana Miq. 554 
sublyrata Miq. 559 

(Chamaebuxus ) 

arillata (D. Don) Hassk. 469 
pulchra (Hassk.) Hassk. 468 
venenosa (Poir.) Hassk. 468 

subvar. elliptica Miq. 468 
subvar. obovata Miq. 468 
var. aptera Miq. 468 
var. gracilis Miq. 468 
var. minor Miq. 468 
var. robusta Miq. 468 

Champaca Adans. 598 
turbinata Nor. 583 

Champereia Griff. 31—34, 35 
cumingiana (Baill.) Merr. 36 

gaudichaudiana (Baill.) Tiegh. 

36 
griffithii Planch. ex Kurz 36 
lanceolata Merr. 36 
manillana (BI.) Merr. 31, 34, 

35, 36*, 37*, 38 map, 40* 
Cardiopteridaceae 7: 93-96; 

10: 166, 253, 716 
Cardiopteris Royle 166, 716 

moluccana BI. 19, 253 
Carex bilateralis Hayata 716 
Caricaceae 61 
Carpolobia 456, 457 
Carronia F.v.M. 158, 160, 162, 

167, 168, 170, 172, 183 
thyrsiflora (Becc.) Diels 

182*, 183 
Carson's Magnolia Meijer 571, 

573 
Casearia flavovirens BI. 716 

pallida Craib 716 
Casuarinaceae 453 
Cathedra 3, 4 
Caytoniales 338 
Caytonipollenites 338 
Celastraceae 6: 227-291, 

389-421, 930; 10: 
539, 716 

Celastrales 145, 629 
Celastranae 151 
Celtis paniculata (Endl.) Planch. 

29 
Centrolepidaceae 5: 421-427 

Cephalotaxaceae 343, 347 
Cephalotaxus 354 

celebica Warb. 349 
mannii (non Hk.f.) Pritzel ex 

Diels 349 
sumatrana Miq. 349 

Ceramium Bl. 65 
tomentosum Bl. 79 

Ceratophyllaceae 4: 41—42 

Ceriops decandra 718 
Chamaebuxus (DC.) Spach 459, 

467 

oblongifolia Merr. 36 
perrottetiana Baill. 52 
platyphylla Merr. 36 

Champereya 35 
gnetocarpa Kurz 36 
griffithiana Planch. ex Kurz 

36 
Chandlera 158 
Chasmanthera 164 
Chaunochiton 3, 4 
Cheirolepidaceae 338 
Chenopodiaceae 4: 99-106, 

594: 6: 932; 8: 549: 9: 

557 
Chlaenandra Miq. 158, 161, 

162:1675168, 1705071, 
187 

ovata Miq. 159, 186*, 187, 
189* 

Chloranthaceae 123-144 

Chloranthales 127 
Chloranthus Swartz 123-128, 

129, 139, 143, 144 
brachystachys Bl. 

var. melanocarpus Ridl. 
136 

brachystachys sensu Benth. 
134 

chinensis 124 
denticulatus Cordemoy 134 
elatior R.Br. ex Sims 131 
erectus (Buch.-Ham.) Verdc. 

124. 12751285 180 
131218382186 

erectus Sweet 130 
fortunei 127 

glaber sensu Backer & 
Bakh.f. 136 

glaber (Thunb.) Makino 134 

123, 

(Chloranthus) 
hainanensis Pei 136 
henryi Hemsley 130, 133 
inconspicuus Swartz 133 
inconspicuus (non Swartz) 

Blco 131 
indicus Wight 133 
japonicus 127, 130 
monander R.Br. ex Sims 

134 
multistachys Pei 128 
obtusifolius Mig. 133 
officinalis Bl. 124, 127, 

128,13 132 
oldhamii Solms-Laub. 133 
oldhamii (non Solms-Laub.) 

Merr. & Quis. 133 
philippinensis Merr. 133 
salicifolius Presl 131 
serratus 127 
spicatus (Thunb.) Makino 

12716285180, 132 
verticillatus Merr. 133 

Chrysobalanaceae 635-678 
tribe Chrysobalaneae 635 
tribe Couepieae 636 
tribe Hirtelleae 636 
tribe Parinarieae 635 

Chrysobalanus L. 635-637, 
639, 640, 642, 643 

ciliatus Korth. ex Mig. 674 
icaco L. 643, 644* map 
splendens Korth. ex Miq. 

646 
Cissampelos L. 157, 158, 160— 

162, 165, 167, 169-171, 
234 

convolvulacea Willd. 236 
var. hirsuta (DC.) Hassk. 

236 
cumingiana Turcz. 236 
discolor DC. 236 

var. cardiophylla A. Gray 
236 

hernandifolia 245 
hernandiifolia Willd. 245 
insularis Makino 240 
ovata Poir. 217 

pareira L. 165 
B 236 
var. hirsuta (Buch. ex 

DC.) Forman 235*, 

236 
var. orbiculata (DC.) Miq. 

236 
var. peltata Scheff. 236 
var. typica Diels 236 

pareira (non L.) Ridl. 229 
psilophylla Pres] 251 
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Citronella suaveolens (B1.) 
Howard 717 

Cladopus nymani H. Moll. 717 
Classopollis 338 
Clethraceae 7: 139-150 

Clypea BI. 243 
acuminatissima Bl]. 252 

capitata Bl. 252 
corymbosa Bl. 249 
discolor Bl. 245 
glaucescens Decne 245 
tomentosa Bl. 229 

venosa Bl. 248 

Coccomelia Ridl. 645 

Cocculus DC. 157, 158, 161, 

162, 165, 169, 231 

angustifolius Hassk. 234 
bantamensis Bl. 199 

blumei Boerl. 223 
brachystachyus DC. 217 
celebicus Boer). 175 

cinereus Zoll. & Mor. 229 

coriaceus Bl. 199 
corymbosus Bl. 229 
crispus {non (L.) DC.] Hassk. 

199 
cuspidatus Wall. 219 
cynanchoides Pres] 233 
elegans (Ridl.) Ridl. 233 
ferrandianus Gaudich. 233 
flavescens (Lamk) DC. 210 
flavicans Wall. 253 
forsteri DC. 245 
glaucescens BI. 230 
glaucus (Lamk) DC. 229 
incanus Colebr. 229 
japonicus (Thunb.) DC. 245 

var. timoriensis DC. 245 
kunstleri King 231 
lanuginosus BI. 229 
laurifolius DC. 160, 166, 

L69 WATS 23 1e232*. 
233, 234 

var. angustifolius (Hassk.) 
Boerl. 233 

var. triplinervis Boerl. 233 
leptostachyus DC. 217 
limacia DC, 223 
longifolius Decne ex Miq. 

174 
lucidus Teijsm. & Binn. 174 
macrocarpus W. & A. 230 
mollis Hk.f. & Th. 233 
orbiculatus (L.) DC. 159, 

160, 162, 170,172, 
23,2325 

ovalifolius (Vahl ex Pers.) 
DEr233 

populifolius DC. 213 

(Cocculus) 
rimosus Bl. 207 

sarmentosus Diels 233 

var. stenophyllus Merr. 
233 

triandrus Colebr. 185 
triflorus DC. 219, 233 
trilobus (Thunb.) DC. 159, 

163, 165, 231, 233, 234 
velutinus Wall. 223 

Cochlearia officinalis L. 543 
Cochlospermaceae 4: 61-63 

Coffea angustifolia Roxb. 717 
Columbea 422, 423 

Colymbea Spreng. 422 
Combretaceae 4: 533-589: 

5: 564; 6: 932; 7: 823 
Comesperma 456, 461, 465 

sect. Prosthemosperma 
F.v.M. 465 

Coniferales 337-453 

Connaraceae 5: 495-541; 

6: 933; 7: 823; 8: 549; 

925517 

Convolvulaceae 4: 388— 

512, 599; 5: 558; 6: 
936259728237 9; 558: 
10: 29, 716 

Cordaitales 126 
Cornaceae 8: 85-97 

Coronopus 541 
Coryneliales 353 
Corynocarpaceae 4: 262- 

264; 5: 557; 6: 941 
Corytholobium Mart. ex Benth. 

483 

Coscinium Colebr. 160-162, 

166-168, 170, 171, 215 

blumeanum Miers ex Hk. f. & 

THYDQI2EzM 15 -e2 16! 
Dili 

blumeanum (non Miers ex 

Hk.f. & Th.) Mig. 216 
var. epeltatum Boerl. 216 

fenestratum (Gaertn.) Colebr. 
16059165, 21275215, 
P17) 

var. macrophyllum 
Yamamoto 215 

var. ovalifolium 
Yamamoto 215 

maingayi Pierre 216 
mangayi 216 
miosepalum Diels 216 
peltatum Merr. 216 
wallichianum Miers 215 

Couepia 640 
Coula 3, 4 
Crambe 541, 543 

Crassulaceae 4: 197-202; 

9: 558 
Crispiloba Steen. 335 
Crotalaria duboisii Lév. 469 
Cruciferae 541-560 

tribe Arabideae 543 
tribe Brassiceae 543 
tribe Heliophileae 543 
tribe Lepidieae 543 
tribe Stenopetaleae 543 

Cryphaea Buch.-Ham. 129 
erecta Buch.-Ham. 131, 132 

Crypteroniaceae 8: 187-204 
Cryptocarya reticulata BI. 715 
Ctenolophon Oliver 29, 629 

englerianus Mildbr. 630, 631 
grandifolius Oliver 631 
parvifolius Oliver 630, 631, 

632*, 633* map 
philippinensis Hall. f. 630, 

631 
Ctenolophonaceae 607, 609, 

621, 629-634 
Cucurbitaceae 29, 166, 253 
Cupressaceae 338, 339, 343, 

347, 442-447 
Curupira 3, 4 
Cyclandrophora Hassk. 642, 665 

asperula (Miq.) Prance ex 
Kosterm. 671 

elata (King) Kosterm. 669 
excelsa (jack) Kosterm. 671 
glaberrima Hassk. 669 
latifolia (Hend.) Prance 666 
laurina (Gray) Kosterm. 669 
nannodes (Kosterm.) 

Kosterm. & Prance 667 
penangiana Kosterm. & 

Prance 667 
scabra (Hassk.) Kosterm. 669 
villamilii (Merr.) Prance ex 

Kosterm. 671 
Cyclea Arn. ex Wight 160-162, 

165, 167, 169, 170, 172, 

237 
acuminatissima Merr. 239 
apoensis Yamamoto 241 
atjehensis Forman 237, 238%, 

239 
barbata Miers 159, 136, 139, 

242, 243, 253 
barbata Craib 239 
caudata Merr. 239 
cauliflora Merr. 237, 241 
ciliata Craib 242 
elegans King 187, 237, 239 
insularis (Makino) Hatus. 

237, 240 
var. luxurians Hatus. 240 
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(Cyclea) 
kinabaluensis Forman 159, 

237, 239 
var. hispida Forman 239 

korthalsii Diels ex Norman 

241, 242 
laxiflora Miers 237, 239, 

241, 242, 243 
merrillii Diels 237, 240 

peltata [non (Lamk) Hk.f. & 

Th.] Becc. 241 

var. arnottii Miers 241 

peltata {non (Lamk) Hk.f. & 
Th.] Miq. 163, 242 

peregrina Miers 237, 239, 

241, 242 
robusta Becc. 237, 240 
scyphigera Suesseng. & 

Heine 239 
forma angustifolia 

Suesseng. & Heine 239 
tomentosa 243 
tonkinensis (non Gagnep.) 

Yamamoto 239 
wallichii Diels 242, 243 

Cyclodiscus tomentosus 
Klotzsch 79 

Cyperaceae 7: 435-753, 
823; 9: 107-187, 560; 
10? 716 

Cyperus diaphanus Schrader ex 
Ree Ge Se 

var. latespicatus (Boeck.) 

Kern 716 
Cyrillopsis Kuhlm. 621, 622 

Dacrycarpus (Endl.) de Laub. 
931803984343,,/347, 351, 
353-355, 374, 376 map 

cinctus (Pilger) de Laub. 376, 
383*, 384 map 

compactus (Wasscher) de 
Laub. 376, 382* map, 
383*, 384 

cumingili (Parl.) de Laub. 
376, 381 map 

dacrydiifolia (Wasscher) 
Gaussen 383 

expansus de Laub. 342, 376, 
381, 382 map 

imbricatus (BI1.) de Laub. 

340, 341, 376 
var. curvulus (Miq.) de 

Laub. 340, 341, 377, 
379 map, 380* 

var. imbricatus 377 map 
var. patulus de Laub. 377 

map, 378*, 379 

(Dacrycarpus imbricatus) 
var. robustus de Laub. 

377, 379 map 
kawaii (Hayata) Gaussen 

379 
kinabaluensis (Wasscher) de 

Laub. 376, 381 map 
leptophylla (Wasscher) 

Gaussen 371 
steupii (Wasscher) de Laub. 

340, 376, 380 
steupu (non de Laub.) de 

Laub. 379 
Dacrydium Soland. ex Forst. f. 

337, 338, 342, 343, 347, 
352-355, 360, 362 map 

balansae 365 
beccarii Parl. 362, 366, 367 

map 
var. rudens de Laub. 368 
var. subelatum Corner 363 

comosum Corner 363, 370, 
371 map 

cornwalliana de Laub. 340, 

362, 364 map, 366* 
cupressinum 365 
elatum (Roxb.) Wall. ex Hk. 

341, 362, 363, 364 map 
ericoides de Laub. 340, 

341, 363, 371 map 
falciforme (Parl.) Pilger 372 
falciforme [non (Parl.) Pilger] 

Foxw. ex Merr. 373 
falciforme {non (Parl.) Pilger] 

Laut. 373 
gibbsiae Stapf 363, 369 
gracilis de Laub. 363, 367 

map 
Junghuhnii Miq. 363 
leptophyllum (Wasscher) 

de Laub. 363, 371 
magnum de Laub. 363, 368 

map 
medium de Laub. 339-341, 

363, 368 map 
micropedunculatum 340 
nidulum de Laub. 362, 365 

map 
var. araucarioides de Laub. 

366 
novo-guineense Gibbs 362, 

364 map 
pectinatum de Laub. 340, 

341, 362, 364 map 
var. robustum de Laub. 

364 
pierrii Hickel 363 
spathoides de Laub. 340, 363, 

367 map, 368 

Index to scientific plant names TF. 

(Dacrydium) 
xanthandrum Pilger 363, 

369*, 370* map 
Dactyladenia 639 
Dahuronia Scop. 645 
Dammara Link 429 

alba Rumph. ex Hassk. 435 
var. alba Hassk. 435 
var. celebica Hassk. 435 

celebica Koord. 435 
loranthifolia Link 433 
motley Parl. 393 
orientalis Lamb. 433 

var. alba Knight ex Henkel 
& Hochst. 435 

var. orientalis Carr. 433 
var. pallens Carr. 435 

palmerstonii F.v.M. 442 
robusta Moore ex F.v.M. 

442 
rumpfii auct. 437 

rumphit Presl 435 
Daphnandra Perkins 256, 261, 

263, 265 
aromatica 261 
novoguineensis Perkins 266 
perkinsiae Gilg & Diels 266 

Daphne monostachya Willd. 50 
polystachya Willd. 50 

Datiscaceae 4: 382-387; 7: 

823 
Davisicarpum 158 
Decussocarpus de Laub. 389 

sect. Dammaroides (Bennett) 

de Laub. 390 
sect. Decussocarpus de Laub. 

394 
maximus de Laub. 394 
motleyi (Parl.) de Laub. 393 

vitiensis (Seem.) de Laub. 

395 
wallichianus (Presl) de Laub. 

393 
Degeneriaceae 562 
Dichapetalaceae 5: 305-316, 

567; 6: 941; 7: 823 
Diclidanthera 456, 457, 493 
Diemenia Korth. 648 

racemosa (Korth.) Miq. 649 
Dillenia 123 
Dilleniaceae 4: 141-174; 

5: 557; 7: 824 
Dimocarpus longan 159 
Diogoa 3, 4 
Dioscorea 166 

aculeata (non L.) Zoll. 199 
spiculata Bl. 199 
stenomeriflora Prain & Burk. 

253 
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Dioscoreaceae 4: 293-335; 

SHS Sy elO 3253 
Dioscoreophyllum cumminsii 

165 
Diploclisia Miers 158, 160, 

169, 170, 172, 229 
glaucescens (BI.) Diels 230 
glaucescens (non (King) 

Diels) sensu Forman 231 

kunstleri (King) Diels 228*, 
230 

macrocarpa (W. & A.) Miers 

230 
Dipsacaceae 4: 290-292; 

S20557, 
Dipterocarpaceae 9: 237-552; 

561; 10: 665, 716 
Dipterocarpus commutus Dyer 665 
Discogyne Schltr 622 

papuana Schltr 627 
Dolichandrone spathacea (L. f.) 

K.Sch. 716 
Dombeya Lamk. 422 
Doryphora 261 

aromatica 261 
Drebbelia Zoll. 6 

subarborescens Zoll. 7 
Droseraceae 4: 377-381; 

5: 557; 6: 943; 9: 562 
Dryadodaphne S. Moore 255— 

2511; 262, 263 
celastroides S. Moore 266 
crassa Schodde 264*, 265, 

266 
novoguineensis (Perkins) 

A.C. Smith 261, 265, 
266, 267 

ssp. novoguineensis 266, 
267 

var. macra Schodde 
266 

var. novoguineensis 
266, 267 

ssp. occidentalis 
Schodde 265, 267 

novoguineensis (Perkins) 

A.C. Smith p.p. 265 
Drymis-leaved Magnolia Meijer 

S73 
Dugortia Scop. 654 
Dulacia 4 
Durandea Planch. 608, 609 

jenkinsii (F.v.M.) Stapf 612 
magnifolia Stapf 615 
pallida K. Sch. 611 
pentagyna (Warb.) K. Sch. 

612 
var. rotundata (K. Sch.) 

Laut. 612 

(Durandea) 
robinsonii (Merr.) Hall.f. 612 

rotundata K. Sch. 612 

Elaeagnaceae 151-156 

Elaeagnales 151 
Elaeagnus Tourn. ex L. 151, 

155* 
sect. Elaeagnus 152 
sect. Sempervirentes Serv. 

152 
angustifolia (non L.) Blco 

154 
arborea Roxb. 

var. dendroidea 
Schlechtend. 153. 

conferta Roxb. 152, 153, 
154* 

ssp. dendroidea 
(Schlechtend.) Serv. 

153 
ssp. euconferta Serv. 153 
ssp. javanica (B1.) Serv. 

153 
var. calcuttensis Serv. 153 
var. malaccensis Serv. 153 
var. pallescens Serv. 156 
var. septentrionalis Serv. 

153 
var. silhetensis Serv. 153 

cumingti Schlechtend. 154 
ssp. perrottetii Serv. 154 
ssp. philippinensis Serv. 

154 
dendroidea Schlechtend. 153 
ferruginea A. Rich. 153 

ssp. sumatrana Serv. 153 
var. atrovirens Serv. 153 
var. richardia Serv. 153 

fruticosa (Lour.) Cheval. 
153 

gaudichaudiana Schlechtend. 
153 

javanica Bl. 153 
laufolia L. 152 
latifolia (non L.) A. Rich. 

153 
var. triflora Schlechtend. 

153 
perrottetii Schlechtend. 154 
philippinensis Perrottet 153 
rigida BI. 153 
rostrata Serv. 154 
triflora Roxb. 152, 153 

ssp. obsoleta Serv. 153 
ssp. polymorpha Serv. 

153 
ssp. rigida Serv. 153 

(Elaeagnus triflora) 
ssp. tetragonia Serv. 153 
ssp. tetragonia (non Serv.) 

Merr. & Perry 155 
var. brevilimbata ’t Hart 

154*, 155 
var. brevilimbatus 155 
var. brevipes Serv. 153 
var. longipes Serv. 153 
var. triflora 154* 

zollingeri Serv. 154 
Elaeocarpus 123 
Elatinaceae 4: 203-206 
Elmerrillia Dandy 562, 564— 

567,593,595 
sect. Pseudoaromadendron 

Dandy 595 
celebica (Koord.) Dandy 596 
mollis Dandy 596, 598 
ovalis (Miq.) Dandy 595, 

596 
papuana (Schltr) Dandy 595, 

596 
var. adpressa Dandy 596 
var. glaberrima Dandy 

596, 598 
platyphylla (Merr.) Noot. 

595, 596 
pubescens (Merr.) Dandy 595, 

596 
sericea C.T.White 598 
tsiampacca (L.) Dandy 595, 

596 
ssp. mollis (Dandy) Noot. 

567, 5985/5995 
ssp. tsiampacca 598 

var. glaberrima (Dandy) 

Noot. 595, 598 
var. tsiampacca 597*, 

598 
vrieseana (Miq.) Dandy 596 

Elsota Adans. 483 
bracteata (Benn.) O.K. 484 
corymbosa (Turcz.) O.K. 

484 
tavoyana (Benn.) O.K. 484 

Embelia urophylla Wall. ex 
A.DC. 649 

Emmenanthus Hk.f. & Arn. 
622, 626 

chinensis Hk.f. & Arn. 626 
Entosiphon Bedd. 665 
Epacridaceae 6: 422-444, 

943; 10: 335 
Ephedra 338 
Ephippiandra 258 
Epicryanthes 489 
Epinetrum 164 
Epirhizanthes 489 
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Epirixanthes BI. 455, 456, 459, 
486, 488 

aphylla (Griff.) Merr. 490 
cylindrica Bl. 457, 490, 491 
elongata BI. 489, 490* 
kinabaluensis Wendt 490, 

491 

linearis B1. 490 
pallida Wendt 490, 492 
papuana J.J. Sm. 489, 490, 

491 
tenella Hk.f. 490 

Epirixanthus 489 
Epirizanthes 489 
Epirrhizanthe 489 
Epirrhizanthes 489 
Eriandra Royen & Steen. 455, 

457, 459, 492 
fragrans Royen & Steen. 493 

Ericaceae 6: 469-914; 943; 
7: 827; 8: 549; 9: 562; 
10: 335, 716 

Ericybe Roxb. 29 
Erythropalla 17 
Erythropalum BI. 1—6, 17, 166 

grandifolium Elmer 17 
scandens BI. 17, 18* 

var. abbreviatum Hochr. 17 

triandrum Quis. & Merr. 29 

vagum (Griff.) Mast. 17 
Erythroropalum 17 
Erythroxylaceae 5: 543-552; 

8: 549; 10: 607, 609, 622 
Escalloniaceae 335 
Euglypha 53, 61, 63 
Euphorbiaceae 29, 59 

Eutacta cunninghamii (Ait.) 
Link 426 

Eutassa Salisb. 425 

cunninghamii Spach 426 
Evodia 123 

Exellodendron Prance 642 
coriacea 641 

Exitelea Bl. 642 
Exiteles 673 
Exitelia Bl. 671 

corymbosa (B1.) BI. 673 
multiflora (Korth.) Walp. 

673 
Eystathes Lour. 493, 507 

Fagaceae 7: 265-403; 8: 
54919: 563 

Faika Philipson 255, 262, 263, 
284 map 

villosa (Kaneh. & Hatus.) 

Philipson 284, 285*, 

286* 

Index to scientific plant names 

Falcatifolium de Laub.343, 347, 
SSLASSANS5oNS 71 

angustum de Laub. 372, 373 
map, 374 

falciforme (Parl.) de Laub. 

372, 373* map 
gruezoi de Laub. 372, 373 

map 
papuanum de Laub. 372, 373 

map 
Fawcettia F.v.M. 164, 188 

merrilliana (Diels) Yamamoto 

193 
Ferolia O.K. 655 

asperula (Miq.) O.K. 671 
corymbosa (Bl.) O.K. 674 
costata (Korth.) O.K. 663 
glaberrima (Hassk.) O.K. 

669 
griffithiana (Benth.) O.K. 

674 
jackiana (Benth.) O.K. 671 
nitida (Hk.f.) Ridl. 646 
nonda (F.v.M. ex Benth.) 

O.K. 658 
oblongifolia (Hk.f.) O.K. 

659 
polyneura (Miq.) O.K. 664 
salicifolia (Presl) O.K. 674 
scabra (Hassk.) O.K. 669 
sumatrana (Jack) O.K. 661 

Fibraurea Lour. 157, 160-162, 

166-168, 170, 171, 207 
chloroleuca Miers 160, 207 
chloroleuca (non Miers) Merr. 

184 
elliptica Yamamoto 184 
fasciculata Miers 209 
haematocarpus Hk.f. & Th. 

184 
laxa Miers 209 
recisa 207 
tinctoria Lour. 160, 165, 

207, 208* 
Fibraureopsis Yamamoto 183 

smilacifolia Yamamoto 184 
Ficus pulchra Wall. 323 
Fissipetalum Merr. 29 
Flacourtia camptoceras Miq. 

618 
Flacourtiaceae 5: 1-106, 565; 

6: 943; 7: 827; 9: 563; 
1025333, 9539), FS 716 

Flagellariaceae 4: 245-250; 
5: 557; 9: 564 

Folium lunatum minus Rumph. 
229 

Frenelopsis 338 
Funis felleus Rumph. 194 

729 

Ganua palembanica (Miq.) v.d. 
Assem & Kosterm. 453 

sp. 453 
Geobalanus Small 645 

Geraniaceae 6: 445-449: 

9: 565; 10: 607, 639 
Geraniales 609, 639 
Gesneriaceae 335 

Gigantopteris 338 
Gjellerupia Laut. 31-35, 45 

papuana Laut. 45*, 46 
Gladiolus dalenii Geel 717 

natalensis (Ecklon) Reinw. ex 
He 17 

Glossocalyx 258 
Glyptopetalum loheri Merr. 716 
Gnetaceae 4: 336-347: 6: 

944 
Goodeniaceae 5: 335-344; 

567; 6: 949; 7: 827; 9: 

566 

Gordonia decandra Roxb. 626 

Govantesia Llanos 35 
malulucban Llanos 36 

Grossulariaceae 335 
Groutia Guill. & Perr. 46 

celtidifolia Guill. & Perr. 47 
Grymania Pres] 671 

salicifolia Pres] 671, 673 
Guatteria incerta B1. 515 
Guttiferae 145 

Gymnostoma sp. 453 

Haematocarpus Miers 160, 161, 

167-169, 171, 183 
comptus Miers 184 
incusus Miers 184 

subpeltatus Merr. 182*, 184 

thomsonii Miers 184 

validus (Miers) Bakh. f. ex 
Forman 184 

Haemodoraceae 5: 111-113; 

10: 717 

Haemodorum coccineum R.Br. 

Wy 
corymbosum Vahl 717 

Halocarpus 354 
Haloragaceae 7: 239-263, 

828 
Hamamelidaceae 5: 363- 

379; 6:952; 10: 341,717 

Harmandia Pierre ex Baill. 1—6, 

9, 10 map 
kunstleri King 9 
mekongensis Pierre ex Baill. 

9° 10% 
Hebepetalum 608 
Heckelia nymanii K.Sch. 253 
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Hedycarya 255, 259, 260 
arborea 256 
salomonensis Hemsl. 311 

Hedycrea Schreb. 645 
Hedyosmum Swartz 123-129, 

143, 144 
arborescens 125, 127 
brasiliense 143 
mexicanum 125 
nutans (non Sw.) Merr. 144 
orientale Merr. & Chun 

142*, 144 map 

sp. Steen. 144 
sumatranum 144 

Heisteria 3, 4 

micrantha 3 
Hennecartia 257 
Hernandia kunstleri 9 
Heterosamara birmanica (O.K.) 

Chodat 463 
Heterotropa 53, 63 
Hexastylis 53, 63 
Hibbertia 123 
Himantandraceae 562 
Hippophaé L. 151 
Holopeira Miers 231 

australis Miers 234 
laurifolia (DC.) Miers 234 

Holostylis 53, 61, 63 
Homalium dasyanthum 716 
Hopea gracilis Mig. 716 
Horsfieldia iryaghedi (Gaertn.) 

Warb. 605 
Hortonia 258, 259 

Hortoniaceae 261 
Hugonia L. 608, 609 

sect. Durandea (Planch.) 
Baillon 609, 611 

sect. Hugonia 611 
costata Miq. 610*, 611, 612 

map 
jenkinsii F.v.M. 611, 612 

map, 613* 
pentagyna (Warb.) K.Sch. 

612 
robinsonii Merr. 612 

sumatrana Mig. 618 
Hugoniaceae 607, 608, 629 
Humiria 629 
Humiriaceae 607, 609, 629, 630 
Hunga Pancher ex Prance 635— 

637, 642, 643, 650 
fusicarpa Kosterm. 647 
longifolia Prance 651, 653* 

map 
novoguineensis Prance 651, 

652*, 653 map 
papuana (Baker f.) Prance 

651, 652*, 653 map 

Hyalisma 112 
Hydnocarpus nana King 716 
Hydrocaryaceae 4: 43-44 
Hydrocharitaceae 5: 381- 

413, 56936: 9523-7: 
828; 9: 566; 10: 112, 
717 

Hydrophyllaceae 4: 207-209 
Hypericaceae 8: 1-29; 10: 

gp le) 
Hypericinea macrocarpa Wall. 

626 
Hypericum henryi Lév. & Vaniot 

ssp. hancockii Robson 
Ti 

uralum Buch.-Ham. ex 
D. Don 717 

Hyperixanthes 489 
Hypserpa Miers 157, 161, 167— 

169, 172, 222, 218 
borneensis (Miq.) Becc. 

219 
cuspidata (Hk.f. & Th.) 

Miers 219 
var. microphylla (Miq.) 

Boerl. 219 
heteromera Miers 219 
Jagorii Diels 219 
latifolia Miq. ex Diels 221 
laurina (F.v.M.) Diels 218, 

219 
monilifera (Burk.) Diels 

221 
nandinifolia Yamamoto 

219 
nitida Miers 219, 220* 
parvifolia Kaneh. & Hatus. 

219 
polyandra Becc. 219, 221 

var. tomentosa Forman 
221 

praevaricata Miers 219 
propensa Miers 219 
raapii Diels 221 
selebica Becc. 221 
selwynii F.v.M. 219 
triflora (non (DC.) Miers] 

Miers 219 
Hypsipodes Miq. 188 

Iberis amara L. 543 
umbellata L. 543 

Icacinaceae 7: 1-87, 828; 9: 

566; 10: 29, 33, 91, 145, 
166, 629, 717 

Idenburgia Gibbs 145, 146, 
326, 333 

arfakensis Gibbs 149 

(Idenburgia ) 
elaeocarpoides Gilg & Schltr 

147 
novoguineensis Gibbs 147 
pachyphylla Gilg & Schltr 

147 
pauciflora A.C. Smith 147 

Indorouchera Hall. f. 607-609, 
615 

contestiana (Pierre) Hall. f. 
616*, 619 map 

griffithiana (Planch.) Hall.f. 
616*, 617*, 618* map 

rhamnifolia Hall.f. 619 
Iridaceae 8: 77-84; 10: 717 

Trina integerrima Bl. 702 
Irvingiaceae 621, 622 
Isomerocarpa A.C. Smith 263 

novoguineensis (Perkins) 
A.C. Smith p.p. 265, 266 

Ixionanthes 622 
Ixonanthaceae 607, 609, 621- 

627, 629 
Ixonanthes Jack 621, 622, 623* 

sect. Brewstera (M.J. 
Roemer) Hall. f. 621, 625 

sect. Emmenanthes Hall. f. 
626 

sect. Ixonanthes 621, 625, 
626 

beccarii Hall. f. 627 
chinensis (Hk.f. & Am.) 

Champ. 626 
cochinchinensis Pierre 626 
crassifolia Hall. f. 627 
cuneata Mig. 625 
dodecandra Gniff. 625 
grandiflora Hochr. 626 
grandifolia Ridl. 627 
hancei Pierre 626 
icosandra Jack 624*, 625 

var. cuneata Mig. 625 
var. obovata Ridl. 625 

khasiana Hk. f. 626 
longipedunculata Merr. 

627 
lucida Bl. 625 
multiflora Stapf ex Ridl. 

626 
obovata Hk. f. 625 
papuana (Schltr) Hub. Winkler 

627 
petiolaris Bl. 623, 625, 626, 

627* 
petiolaris (non Bl.) Hall.f. 

627 
philippinensis Elmer 626 
reticulata Jack 625, 626 

subdodecandra 625 
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Jackia longifolia 514 
vitellina 514 

Jacquemontia browniana Ooststr. 
716 

pannosa (R.Br.) Mabberley 

716 
Jakkia Bl. 493, 508 

excelsa Bl. 501 
longifolia Bl. 514 
vitellina Bl. 514 

Juglandaceae 6: 143-154, 

953 
Juncaceae 4: 210-215; 5: 

557; 6: 953; 9: 566 
Juncaginaceae 4: 57; 5: 554 
Juniperus 345 

chinensis 453 
elata Roxb. 363 

Juppia borneensis Merr. 253 

Kairoa Philipson 255, 256, 258, 
259, 262, 263, 284 map, 
305 

suberosa Philipson 304*, 
305, 306* 

Kibara Endl. 255, 257, 259, 
260, 262, 263, 287, 308 

angustifolia Perkins 298 
archboldiana A.C. Smith 

257, 289, 291, 293 
aruensis Becc. 305 
blumei Steud. 298 
borneensis Boerl. 305 
buergersiana Perkins 305 
bullata Philipson 289, 

293 
carrii Philipson 257, 290, 

2915 297 
chartacea Bl. 298 
chimbuensis Philipson 290, 

301 
clemensiae Perkins 298 
coriacea (B1.) Tulasne 262, 

290, 298 
cuspidata Bl. 298 
depauperata Merr. 300 
dichasialis Suesseng. & 

Heine 298 
ellipsoidea Merr. 298 
elmeri Perkins 305 
elongata A.C. Smith 290, 

297 
ferox Philipson 257, 258, 

289, 291, 292* 
flagelliformis Philipson 290, 

301 
formicarum Becc. 305 
fragrans Philipson 290, 300 

Index to scientific plant names 

(Kibara) 
fugax Philipson 290, 300, 

301, 302* 
grandifolia Merr. 298 
hartleyi Philipson 289, 295, 

296 
hirsuta Warb. 315 
hospitans Becc. 311 
inamoena Perkins 298 
karengana Philipson 289, 

293 
katikii Philipson 290, 298 
kostermansii Philipson 289, 

294 
latifolia Philipson 257, 289, 

291 
laurifolia A.C. Smith 290, 

300 
leachii Philipson 289, 294 
ledermannii Perkins 296 
longipes Perkins 298 
macrantha Philipson 288*, 

289, 297, 300 
macrocarpa Perkins 298 
macrophylla Perkins 298 
merrilliana Perkins 298 
microphylla Perkins 289, 

296 
mollis Merr. 298 
moluccana Perkins 288*, 

289, 295, 296, 303 
monticolia Perkins 290, 303 
motleyi Perkins 298 
myrtoidea Perkins 289, 291 
neriifolia Perkins 305 
nitens Philipson 290, 299 
novobritanica Philipson 290, 

301 
oblongata Philipson 288*, 

289, 295 
obtusa BI. 290, 300 
oligocarpella (Kaneh. & 

Hatus.) Philipson 256, 
289, 291 

olivaeformis Becc. 305 
papuana A.C. Smith 290, 

299 
perkinsiae K.Sch. & Laut. 

305 
rigidifolia A.C. Smith 256, 

258, 288, 290, 302 
roemeri (Perkins) Philipson 

289, 290 
rosselensis Philipson 289, 

295 
royenii Philipson 289, 295 
serrulata Perkins 298 
shungolensis Philipson 289, 

296 

731 

(Kibara) 

sleumeri Philipson 290, 303 

Stapfiana Perkins 298 
streimannii Philipson 288, 

289, 296 
sudestensis Philipson 290, 

303 
symplocoides Perkins 289, 

290, 303 
teljsmanniana Perkins 296 
timorensis Boerl. 305 
tomentosa Perkins 298 
trichantha Perkins 298 
versteeghii Philipson 289, 

294 
vidalii Perkins 298 
vrieseana Perkins 296 
warburgii Perkins 298 
warenensis Kaneh. & Hatus. 

289, 295 
Kibaropsis 260 
Kingsboroughia Liebm. 690 
Kmeria 566 
Korthalsella 353 

dacrydii 353 
Kostermanthus Prance 636— 

639, 641, 642, 675 
heteropetalus (Scort. ex King) 

Prance 676*, 677 map, 
678 

malayanus (Kosterm.) Prance 
677 map 

Krameriaceae 457, 458 

Labiatae 8: 301-394: 9: 

566 
Lagarostrobus Quinn 360, 361 
Lardizabalaceae 163, 679 

Larix 343 

Lauraceae 539, 715, 717 

Laurales 127, 327, 330 
Lauterbachia Perkins 263, 284 

map, 326 
novoguineensis Perkins 

325326 
Lavallea Baill. 19 

ceylanica (Gardn.) Baill. 
22 

philippinensis Baill. 22 
Leeaceae 7: 755-782 
Legnephora Miers 158, 165, 

169, 170, 172, 225 
acuta Forman 159, 225, 

226* 
microcarpa Forman 225, 

226*,, 227 
minutiflora (K.Sch.) Diels 

225, (226%; 220 7. 228* 
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(Legnephora) (Libocedrus) Linum 609 

moorei (F.v.M.) Miers 225, subg. Eulibocedrus Pilger Liriodendron 562, 563, 565— 

226* 443 567, 605 
nyctericarpa Diels 227 arfakensis Gibbs 446 liliiferum L. 582 
philippinensis Forman 225, papuana F.v.M. 342, 444, tulipifera 567 

226* 445* Liriopsis Spach 598 
Lemnaceae 7: 219-237 var. arfakensis (Gibbs) fuscata (Andr.) Spach 598 
Lentibulariaceae 8: 275-300 de Laub. 446, 447 map Litsea baticulin (Blco) Kosterm. 

Lepidium L. 541, 543,545,547 var. papuana 445, 446*, TAG) 

laeteviride (P. Royen) 
Hewson 548, 549* 

maccowagei Hews. 547, 

549 
minutiflorum (Ridl.) Hews. 

548 
sativum L. 547, 548 
virginicum L. 547, 548 

Lepidocarpa Korth. 655 
costata Korth. 663 
ovalis (Korth.) Bl. ex Miq. 

661 
Lepidocarya costata 663 
Lepidothamnus Phil. 360 
Lepionurus Bl. 31-35, 42, 43 

javanicus G. Don 43 
oblongifolius (Griff.) Mast. 

44 
var. angustifolius Roxb. 

pubescens Ridl. 52 
sylvestris Bl. 31, 33, 34, 43, 

44* map, 46 
var. lanceolata Val. 43 

Leptonium Griff. 43 
oblongifolium Griff. 43 

Levieria Becc. 263, 275 
acuminata (F.v.M.) Perkins 

277, 279 
beccariana Perkins 277, 280*, 

281* 
forbesii Perkins 281, 282 
laxiflora Perkins 279, 281 

montana Becc. 277, 279, 
281, 282 

montana (non Becc.) Kaneh. 

& Hatus. 277 
nitens Perkins 277, 278 
orientalis Philipson 277, 278 
parvifolia A.C. Smith 277 
rudolfii Perkins 278 
scandens Philipson 277, 279 

schlechteri Perkins 278, 279, 

281 
squarrosa Perkins 276*, 277, 

278 
urophylla Perkins 279, 281 

Levieria Kosterm. p.p. 263 
Libocedrus Endl. 337, 339, 340, 

342, 347, 443, 444 map 

447 map 

torricellensis Schltr ex Laut. 
444 . 

Licania Aubl. 635-640, 642, 
643, 645 

angelesia Bl. 646 
diemenia Bl. 649 
elaeosperma 640 
fusicarpa (Kosterm.) Prance 

646, 647, 650 map 
macrophylla 639 
palawanensis Prance 646, 

647 map 
splendens (Korth.) Prance 

640, 646, 647 map 
Liliaceae 9: 189-235; 10: 

109, 112, 166 
Limacia Lour. 158, 160, 161, 

L67e1G8S 1705 1725221, 
222 

blumei (Boerl.) Diels 222, 

223 
borneensis Miq. 219 
cerasifera Becc. 224 
cerasifolia 224 
cuspidata Hk.f. & Th. 219 
distincta Miers 223 

inornata Miers 223 
kunstleri King 233 
microphylla Miq. 219 
monilifera Burk. 221 
nativitatis Ridl. 218 

oblonga Hk.f. & Th. 160, 

165, 166, 223 
scandens Lour. 220*, 223 
selwynil (F.v.M.) Bailey 

219 
sumatrana Scheff. 198 
triandra (Colebr.) Hk. f. & Th. 

185 
velutina Hk.f. & Th. 160, 

223 
var. glabrescens King 223 

Limnanthaceae 639 
Linaceae 29, 607-619, 621, 

622, 629, 630, 639 
subfam. Hugonioideae 607, 

608, 609 
subfam. Ixonanthoideae 621 
subfam. Linoideae 607, 609 

insignis (BI.) Boerl. 539 
leytensis Merr. 717 

Lobbia Planch. 65 
dependens Planch. 75 

Lobularia maritima (L.) Desv. 

545 
Loganiaceae 6: 293-387, 

953,960; 7: 828; 9: 567 
Longpistillate Manglietia Meijer 

591 
Lophopetalum beccarianum 

Pierre 716 
Lophopyxidaceae 7: 89-91 

Lophostylis Hochst. 483 
javanica Miq. 484 

Loranthaceae 2, 3, 34, 35 

Macadamia 123 
Macrococculus Becc. 157, 158, 

160-162, 167-169, 171, 
178 

pomiferus Becc. 159, 178, 

179, 180* 
tympanopodus Laut. & 

Ke Schv2iil 
Madhuca burckiana (Koord.) 

Lamk 593 
Magnolia L. 564, 566, 567, 

568 
sect. Gwillimia 566, 569 
sect. Lirianthe 565 
sect. Liriopsis Baillon 598 
sect. Maingola 565, 567 
sect. Manglietia (Bl.) Baillon 

589 
sect. Talauma Baillon 568 
sect. Theorodon 569 
subg. Magnolia 564-567, 

570 
sect. Maingola Dandy 569, 

570 
subg. Talauma (Juss.) Pierre 

564-567, 576 
sect. Aromadendron (BI.) 

Noot. 566, 569, 576 
sect. Blumiana BI. 565, 

566, 569, 581 
subg. Talauma Pierre 568 
subg. Yulania 565 
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(Magnolia) (Magnolia) Malulucban 35 
aequinoctialis Dandy 571 
angatensis Blco 585 
ashtonii Dandy ex Noot. 570, 

570), 578* i579 
ashtonii Noot. 579 
beccariana (Agostini) Noot. 

S71 
betongensis (Craib) H. Keng. 

585 
bintuluensis (Agostini) Noot. 

570, 576, 577 
blumei Prantl 589 
borneensis Noot. 570, 576, 

579, 580* 
candollii (BI.) H. Keng 569, 

581, 582 
var. angatensis (Blco) 

Noot. 582, 585 
var. beccarii (Ridl.) Noot. 

582, 586 
var. candollii 582, 584* 
var. obovata (Korth.) 

Noot. 582, 585 
var. singapurensis (Ridl.) 

Noot. 582, 586 
carsonii Dandy ex Noot. 570, 

S71 
var. carsonii 572*, 573, 

576 
var. drymifolia Noot. 

S133 5)4* 
carsonii Dandy ex Cockburn 

S7ksS72 
coco (Lour.) DC. 569 
decandollii 581, 582 
denudata 562 
drymifolia Dandy ex 

Cockburn 571, 573 
elegans (Bl.) H. Keng 570, 

576, 577 
forbesii King 582 
fragrans Reinw. ex Bl. 

583 
gigantifolia (Miq.) Noot. 

581, 586 
grandiflora L. 569 
Javanica K. & V. 571 

maingayi (non King) Ridl. 
S77 

mariusjacobsia Noot. 581, 

588 
nitida 563 
nutans (Dandy) H. Keng 577 
odoratissima Reinw. ex BI. 

583 
pachyphylla Dandy 583 
paenetalauma 566 
pahangensis Noot. 570, 576, 

579 
pealiana (non King) K. & V. 

571 
pealii 571 
persuaveolens Dandy 581, 

587 
ssp. persuaveolens 587 
ssp. rigida Noot. 587 

var. pubescens Noot. 
587, 588 

var. rigida 587 
phaulantha Dandy ex Noot. 

5705719576 
philippinensis Parment. 604 
plumierti Schwartz 568 
pumila auct. 582, 583 
rumphii Spr. 582 
sarawakensis (Agostini) 

Noot. 581, 588 
singapurensis (Ridl.) H. Keng 

586 
splendens Reinw. ex Bl. 582 
sprengeri 567 
stellata 562 
uvariafolia Dandy ex 

Cockburn 574 
uvariifolia Dandy ex Noot. 

570257105743,5795% 
villosa (Miq.) H. Keng 581, 

588 
virginiana L. 568 
vrieseana (Miq.) Baillon ex 

Pierre 596 
Magnoliaceae 261, 561-605 

subfam. Liriodendroideae 561, 

564 

Malvanae 151 

Manglietia Bl. 564—568, 589 
calophylla Dandy 589, 591 
candollit (B1.) Wall. 582 
celebica Miq. 582 
dolichogyna Dandy ex Noot. 

589, 590*, 591 
dolichogyna Dandy ex 

Cockburn 591 
glauca Bl. 589, 590* 

var. glauca 589, 590 
var. lanuginosa Dandy 

591 
var. sumatrana Dandy 

589, 591 
glauca (non BI.) King 591 
glauca (non BI.) Ridl. 591 
glauca auct. 585 
lanuginosa (Dandy) Noot. 

589, 591 
macklottit Korth. 571 
macklottii auct. 589 
minahassae K. & V. 593 
oortit Korth. 577 
oortii (non Korth.) Mig. 577, 

589 
oortit auct. 589 
pilosa Parment. 590, 591 

sabahensis Dandy ex Noot. 
589, 591, 592* 

sabahensis Dandy ex 
Cockburn 591 

scortechinii King 601 
sebassa King 582 
singalanensis Agostini 590 
sumatrana Migq. 589, 591 

Manglietiastrum 563 
Martyniaceae, see Pedaliaceae 
Matthaea BI. 255, 258, 262, 

263, 288, 319, 321 map 

calophylla Perkins 323 
chartacea Merr. 321 map, 

322* 7323 
heterophylla Quis. & Merr. 

321 map, 322*, 323, 324 
intermedia Merr. 321 map, 

322* , 323},324 
kachirachirai 563 subfam. Magnolioideae 561, latifolia Perkins 323 
kunstleri King 582 563, 564, 567, 568 philippinensis Perkins 326 
lasia Noot. 581, 587 tribe Magnolieae 561, pinchotiana Perkins 323 
liliifera (L.) Baillon 582 568 pubescens Merr. ex Perkins 
macklottii (Korth.) Dandy tribe Michelieae Law Yuh- 321 map, 322*, 323 

56915702571 wu 561, 568, 593 roemeri Perkins 290 
var. beccariana (Agostini) Magnoliales 62, 64, 261 sancta BI. 320*, 321 map, 

Noot. 571 Maingaya malayana Oliver 717 32259323 
var. macklottii 571 Malania 1 var. mindanaoensis 

maingayi King 570, 571, Malpighiaceae 5: 125-145, Perkins 323 
573 566; 6: 960; 10: 458 var. venulosa Perkins 323 
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(Matthaea) 
vidalii Perkins 321 map, 

322*, 323, 324 
williamsti Perkins 323 

Matthiola incana (L.) R.Br. 545 

Meiogyne virgata (BI.) Miq. 716 
Melientha Pierre 31—34, 38, 40 

map 
acuminata Merr. 39 
suavis Pierre 34, 39* 

ssp. macrocarpa Hiepko 
40 map 

ssp. suavis 40* map 
Meliosma Bl. 163, 679-682, 

690, 691*, 692* 
subg. Kingsboroughia 

(Liebm.) Beus. 691*, 
694 

sect. Hendersonia Beus. 
692*, 694 

sect. Kingsboroughia 
692*, 694 

subg. Meliosma 691*, 693, 
694 

sect. Lorenzanea (Liebm.) 
Beus. 694 

sect. Meliosma 692*, 693 
subsect. Pinnatae 

(Warb.) Beus. 693, 
694 

subsect. Simplices 
(Warb.) Beus. 693, 

694 
ser. Curvinervia 

Beus. 693 
ser. Rectinervia 

Beus. 693 
acuminatissima Merr. 712 

angulata B1. 690, 698 
apoensis Elmer 709 
arnottiana Walp. 709 
bartlettii Merr. 710 
bontocensis Merr. 697 
brachybotrys Merr. 713 
cannarioides Elmer 709 
celebica Warb. ex Dihm 

715 
confertiflora Merr. & Perry 

710 
confusa Bl. 702 

var. laxior Baker f. 713 
costata Cufod. 701 
cuspidata B\. 702 
diepenhorstii Valet. 702 
dolichomischa Vidal 696 
elegans Ridl. 710 
elliptica Hk.f. 701 
elmeri Merr. 702 
evrardii Gagnep. 701 

(Meliosma) 
ferruginea Bl. 711 
ferruginea (non Bl.) Backer & 

Bakh. f. 709 
ferruginea (non Bl.) Koord. 

709 
ferruginea (non BI.) Merr. & 

Perry 711 
floribunda Bl. 709 
fruticosa Bl. 701 
glauca Bl. 709 

var. floribunda (B1.) 

K. & V. 709 
glomerulata Rehd. & Wils. 

699 
grandifolia Lecomte 713 
harmandiana Pierre 699 
hirsuta BI. 694, 703 map, 

MOS TLS 
humilis Merr. & Perry 

713 
lanceolata BI. 694, 703 map, 

704, 715 
var. chartacea Bl. 704 
var. genuina Hochr. 704 
var. lanceolata 705 

f. lanceolata 705 
f. nervosa (K. & V.) 

Beus. 694, 705 
var. membranacea Bl. 704 
var. obliqua Bl. 704 
var. obliqua (non BI.) 

Koord. 711 
var. pendula Bl. 704 
var. polyptera (Miq.) Beus. 

703 map, 705 
lancifolia Hk.f. 701 
latifolia Ridl. 713 
laurina BI. 715 
lepidota BI. 694, 695 

ssp. dolichomischa (Vidal) 
Beus. 695, 696* 

ssp. kinabaluensis Beus. 
695, 697 

ssp. lepidota 695 
ssp. Squamulata (Hance) 

Beus. 697 
ssp. vulcanica (Merr.) 

Beus. 695, 697 
levis King 704 
loheri Merr. 701 
luzonensis 709 
luzonica 709 
macgregorii Merr. 712 
macrocarpa Elmer 711 
macrophylla Merr. 711 
megalobotrys Merr. 711 
monophylla Merr. 701 
monophylla Ridl. 696 

(Meliosma) 
multiflora 709 
myriantha Sieb. & Zucc. 681 
nervosa K. & V. 704, 705 
nitida Bl. 702 

var. cerasiformis Bl. 702 
var. splendens Bl. 702 
var. tridenta Bl. 702 

pannosa Hand.-Mazz. 701 
patens Hemsl. ex Forb. & 

Hemsl. 699 
paucinervia Merr. 710 
pedicellata K. & V. 695 
pedicellata (non K. & V.) 

Merr. 697 
pendula Merr. 712 
petiolaris Miq. 715 
philippinensis Merr. & Perry 

702 
pinnata (Roxb.) Maxim. 694, 

707 
ssp. arnottiana (Wight) 

Beus. 707, 708 map, 

709 
ssp. ferruginea (BI.) Beus. 

707, 708 map, 709, 

710 
ssp. humilis (Merr. & 

Perry) Beus. 707, 708 
map, 713 

ssp. macrophylla (Merr.) 
Beus. 706*, 707, 708 
map, 709, 711 

ssp. pendula (Merr.) Beus. 
707, 708 map, 709, 
712 

ssp. ridleyi (King) Beus. 
707, 708 map, 709, 
710 

ssp. sylvatica (Elmer) 

Beus. 707, 708 map, 
709, 712 

pinnata Koord. 702 
polyptera Miq. 704, 705 
pungens (Wall. ex W. & A.) 

Walp. 702 
pungens auct. 699 
reticulata Merr. 712 
ridleyi King 710 
rigida Sieb. & Zucc. 699 

var. angustifolia Miq. 
699 

var. patens Cufod. 699 
tufo-pilosa Hend. 694, 703 

map, 714 
sambucina Miq. 709 
sarawakensis 694 
schlechteri Merr. & Perry 

713 
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(Meliosma) 
simplicifolia (Roxb.) Walp. 

681, 694, 697*, 698, 
699 map 

ssp. fruticosa (BI.) Beus. 
697*, 698, 699 map, 
700*, 701 

ssp. pungens (Wall. ex 

W. & A.) Beus. 697*, 
698, 699*, 702 

ssp. rigida (Sieb. & Zucc.) 
Beus. 697*, 698, 699 
map 

ssp. simplicifolia 690, 
697*, 698, 699 map 

sumatrana (Jack) Walp. 694, 
702, 703 map, 715 

sylvatica Elmer 712 
timorensis Bl. ex Blenk 715 
tongcalingii Elmer 711 
trichocarpa Merr. 710 
vulcanica Merr. 697 
wallichii (non Planch. ex 

Hk.f.) Koord. 711 
wightii Planch. 702 

Meliosmaceae Endl. 679, 680 
Memecylanthus Gilg & Schltr 

335 
Meniscosta Bl. 682 

Javantea Bl. 684 
scandens Bl. ex Spr. 684 

Menispermaceae 19, 157- 

253, 305, 679, 680, 
681 

tribe Coscinieae 161, 162, 
164 

tribe Fibraureeae 162, 164, 
168 

tribe Menispermeae 161, 162, 

164, 168 
tribe Tiliacoreae 162, 164, 

168 
tribe Tinosporeae 158, 161, 

162, 164, 167, 168, 189* 
tribe Triclisieae 162 

Menispermum 158, 165 
cocculus L. 213 
crispum L. 194, 195 
dauricum 165 
fenestratum Gaertn. 215 
flavescens Lamk 210 
flavum L. 210 
glabrum Burm.f. 199, 200 
glaucum Lamk 229 
Japonicum Thunb. 245 
lacunosum Lamk 213 
limacia (DC.) Spreng. 

223 
malabaricum Lamk 200 

Index to scientific plant names 

(Menispermum) 
orbiculatum L. 231 
ovalifolium Vahl ex Pers. 
triandrum Roxb. 185 
trilobum Thunb. 231 
tuberculatum Lamk 194 

Metasequoia 345 
Michelia L. 562, 564—567, 

593, 595, 598, 605 
x alba DC. 601, 605 
arfakiana Agostini 596 
beccariana Agostini 571 
blumei Steud. 601 
celebica Koord. 596 
champaca L. 562, 565, 598, 

601 
var. champaca 603 
var. pubinervia (Bl.) Miq. 

603 
champaca Mig. 603 
champacca auct. 596 
cumingii Merr. 604 
doltsopa auct. 589 
ecicatrisata Mig. 603 
figo (Lour.) Spr. 599, 605 

forbesii Baker f. 596 
fuscata 562 
koordersiana Noot. 601, 

602* 
longiflora 605 
longifolia Bl. 605 

var. racemosa Bl. 605 
mollis (Dandy) McLauchlin 

596 
montana BI. 563, 601, 603, 

604 map 
var. subvelutina Mig. 604 

montana auct. 603 
parviflora 604 
philippinensis (Parment.) 

Dandy 601, 604 
pilifera Bakh.f. 603 
platyphylla Merr. 596 
pubinervia Bl. 603 
rufinervis Bl. 603 
salicifolia Agostini 601, 604 
scortechiniu (King) Dandy 

600*, 601 
spec. Stapf 587 
suaveolens Pers. 601 
sumatrae Dandy 604 
tsiampacca BI. 603 
tsiampacca L. 596 

var. blumei Mor. 603 
velutina Bl. 603 

Microcachrys 338, 343, 351, 
352 

Microcarpus 351 
Microdesmis Hk. f. 29 

735 

Microtinomiscium 158 
Millingtonia Roxb. 690 

arnottiana Wight 709 
ferruginea Schult. & Schult. 

711 

lanceolata Schult. & Schult. 
704 

nitida Schult. & Schult. 702 
pinnata Roxb. 707 

pungens Wall. ex W. & A. 
702 

sambucina Jungh. 709 
simplicifolia Roxb. 697, 698 
sumatrana Jack 702 

Minquartia 3 
Miquelia 166 
Mirtana loureiri (Pierre) Pierre 

210 
Modeccopsis vaga Griff. 17 
Mollinedia 256 

acuminata F.v.M. 279 
coriacea (BI.) Baill. 298 
Sancta (Bl.) Baill. 323 

Molluginaceae, see Aizoaceae 
Monaria Korth. ex Val. 17 
Monimia 257-261 

ovalifolia 257 
Monimiaceae 145, 255-326, 

256 map, 327, 330 
subfam. Atherospermatoideae 

255, 258-263 
subfam. Hortonioideae 260, 

261 
subfam. Mollinedioideae 259, 

261, 263 
subfam. Monimioideae 259— 

2635277 
subfam. Siparunoideae 258— 
261 
tribe Hedycaryeae 255, 259, 

262; 2632277 
tribe Mollinedieae 255, 262, 

263, 277, 284 map, 326 
tribe Monimieae 259 
tribe Trimenieae 327 

Monnina 456 
emarginata 458 
excelsa (B1.) Spr. 501 

longifolia (Bl.) Spr. 514 
macrophylla Steud. 514 
vitellina (B1.) Spr. 514 

Monoon incertum (B1.) Miq. 

515 
Monquartia 4 
Moquilea Aubl. 645 

sect. Cyclandrophora (Hassk.) 
Endl. 665 

Moringaceae 4: 45-46; 5: 
554; 6: 960 
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Moutabea Aubl. 456, 493 Natsiatum Rheede 213 (Olax) 

Munnickia Bl. ex Rchb. 65 Nemuaron 256 obtusa Bl. 7 

Myoporaceae 4: 265-266; Neocarya Prance 642 psittacorum (Willd.) Vahl 

9: 568 macrophylla (Sabine) Prance 717 

Myricaceae 4: 276-279 641 rosea Ridl. 9 

Myristicaceae 605 Nephroia Lour. 231 scandens Roxb. 2, 7, 8*, 9, 

Myrtales 151 elegans Ridl. 233 Tis 

Myrtanae 151 sarmentosa Lour. 233 semiinfera Val. 9 

Myrtiflorae 151 Nigrina Thunb. 129 stricta 2 

Nageia Gaertn. 337, 343, 347, 
353-355, 389, 391 map 

sect. Nageia 390 
sect. Polypodiopsis (Bertrand) 

de Laub. 390, 394 
amara (BI1.) O.K. 387 
beccarii (Parl.) Gordon 393 

blumei (Endl.) Gordon 393 

cumingii (Parl.) O.K. 381 
discolor (B1.) O.K. 400 
falciformis (Parl.) O.K. 372 
leptostachya (B1.) O.K. 400 
maximus (de Laub.) de Laub. 

339, 394 map 
motleyi (Parl.) de Laub. 393, 

394 map 
neglecta (Bl.) O.K. 400 
neriifolia (D. Don) O.K. 400 
polystachyus (R.Br. ex 

Endl.) O.K. 417 
rumphii (B1.) F.v.M. 415 
teysmannii (Miq.) O.K. 406 
thevetiaefolia (Bl.) F.v.M. 

417 
vitiensis (Seem.) O.K. 394 

map 
wallichiana (Presl) O.K. 

391, 392*, 393 map 
Najadaceae 6: 157-171 

Nallogia Baill. 35 
gaudichaudiana Baill. 36 

Nasturtium R.Br. 555 
backeri Schulz 556 
benghalense DC. 560 
diffusum auct. 559 
heterophyllum Bl. 559 
homalospermum Schulz 557 

var. macrocarpum Schulz 
a7 

hybospermum Schulz 559 
indicum (L.) DC. 

var. javana BI. 559 
indicum auct. 557, 559 
novo-guineense Gilli 557 
officinale R.Br. 555 
palustre (L.) DC. 557 
peekelii Schulz 557 
schlechteri Schulz 559 

spicata Thunb. 133 
spicifera Lamk 133 

Nouhuysia Laut. 145, 146 
arfakensis (Gibbs) Steen. 149 
novoguineensis (Gibbs) 

Hatus. 147 
pachyphylla (Gilg & Schltr) 

Hatus. 147 
papuana Laut. 147 
pauciflora (A.C. Smith) 

Steen. 147 
Nyctaginaceae 6: 450-468; 

7: 829 
Nyssaceae 4: 29-31 

Ochanostachys Mast. 1-6, 12, 
14 map 

amentacea Mast. 5, 13*, 14 

bancana (Becc.) Val. 14 
Ochnaceae 7: 97-119; 10: 

145, 621 
Ochthocosmus Benth. 621 

Octarillum fruticosum Lour. 
153 

Octoknema 3 
Octoknemaceae 33 
Odontocarya 158, 164 
Odontocaryioides 158 
Olacaceae 1-29, 166, 629, 

717 

tribe Agonandreae 34 
tribe Anacoloseae 3 
tribe Aptandreae 4 
tribe Couleae 4 
tribe Heisterieae 4 

tribe Olaceae 4 
tribe Opilieae 34 
tribe Schoepfieae 4 

Olacales 33, 34 
Olacinea ignota 25 
Olacineae 29, 34 

Olax L. 1-5, 6 
sect. Triandrae Engl. 7 
baticulin Blco 717 

benthamiana 3 
imbricata Roxb. 7, 8 

laxiflora Ridl. 9 
multiflora A. Rich. ex Baill. 8 
multiflora Ridl. 9 

sumatrana Miq. 9, SO 
Onagraceae 8: 98-113 
Ongokea 3, 4 
Ophiocaryon Schomb. 163, 679, 

680 
Opilia Roxb. 4, 31-35, 46 

sect. Lepionurus (Bl.) Baill. 

sect. Opiliastrum Baill. 35 
subg. Urobotrya (Stapf) Engl. 

41 
acuminata Wall. 44 
amentacea Roxb. 31—34, 47 

map 
celtidifolia (Guill.& Perr.) 

Endl. ex Walp. 33, 47 
cumingiana Baill. 36 
fragrans Elmer 47 
javanica Miq. 47 
manillana Baill. 36 
pentitdis Bl. 47 
thorelii Gagn. 47 
tomentella (Oliv.) Engl. 47 

Opiliaceae 2, 9, 29, 31-52 

tribe Opilieae 34 
Osmoxylon sessiliflorum (Laut.) 

Philipson 716 
Oxalidaceae 7: 151-178, 

829; 10: 607 

Pachydiscus Gilg & Schltr 335 
Pachygone Miers 160, 165, 167, 

168, 170; 172,207 
brachystachya (DC.) Miers 

217 
hebephylla Miers 217, 218 
leptostachya (DC.) Miers 

ZVIS 218 
ovata (Poir.) Hk.f. & Th. 

217, 2187 220* 
var. dasyphylla Miq. 217 
var. rotundifolia Miq. 

DVT 
pubescens Benth. 217, 218 
zeylanica Sant. & Wagh 

218 
Pachylarnax Dandy 561, 567, 

568, 593 
praecalva Dandy 593, 594* 

Paelae 493 



1989] Index to scientific plant names 

Palmeria F.v.M. 255, 257-263, 
267 

acuminata Kaneh. & Hatus. 
210, 271 

angica Kaneh. & Hatus. 267, 
271 

arfakiana Becc. 262, 267, 
270 

brassii Philipson 269, 271, 

272 
clemensae Philipson 268%, 

269, 273 
dallmannensis Kaneh. & 

Hatus. 272 
fengeriana Perkins 269, 271 
gracilis Perkins 267, 269, 

272 
habbemensis A.C. Smith 272 
hooglandii Philipson 267, 

269 
hypargyrea Perkins 269, 272 
hypochrysea Perkins 275 
incana A.C. Smith 269, 272 

montana A.C. Smith 269, 
272,215 

myriantha Perkins 270, 271 

myrtifolia Perkins 270 
paniculata Ridl. 269 
parvifolia Kaneh. & Hatus. 

270, 271 
puberula A.C. Smith 270 
pulchra Perkins 270, 271 
pulleana Perkins 272 
scandens 272 
schoddei Philipson 269, 275 
warburgii Perkins 270, 271 

womersleyi Philipson 269, 
213, 214" 

Pandaceae 29 
Papaveraceae S: 114-117 
Papuacedrus Li 443 

arfakensis (Gibbs) Li 446 
papuana (F.v.M.) Li 444 
torricellensis (Schltr) Li 445 

Papuzilla Ridl. 541, 547 
laeteviridis P. Royen 548 
minutiflora Ridl. 548 
minutiflora auct. 549 

Parabaena Miers 158, 161, 162, 
167, 168, 170, 171, 201 

amplifolia Diels 193 
cincinnans (K. Sch.) Diels 

203 
denudata Diels 189*, 202, 

203 
echinocarpa Diels 189*, 201, 

202, 204 
var. pubescens Yamamoto 

204 

(Parabaena) 
elmeri Diels 189*, 202 

var. philippinensis 
(Merr.) Yamamoto 203 

hirsuta (Becc.) Diels 193 
hirsuta (non Becc.) Diels 202 
megalocarpa Merr. 158, 

186*, 189*, 202 
myriaditha 203 
myriantha K. Sch. 203 
philippinensis Merr. 203 
sagittata Miers 189*, 201, 

202 
scytophylla Diels 197 
tuberculata Becc. 189*, 202, 

203 
Paracryphiaceae 145 
Parakibara Philipson 255, 262, 

263, 284 map, 286 
clavigera Philipson 286, 

237" 
Paramanglietia Hu & Cheng 

589 
aromatica (Dandy) Hu & 

Cheng 589 
Paramichelia H.H. Hu 565, 567, 

593, 599 
baillonii (Pierre) Hu 599 
scortechinii (King) Dandy 

601 
Pararistolochia 53, 57, 59, 61, 

62, 64 
Parasitaxus 343, 351, 354 
Parastemon A.DC. 635-638, 

640, 642, 648 
grandifructus Prance 649, 

650 map 
spicatus Ridl. 649 
urophyllus (Wall. ex A.DC.) 

A.DC. 637, 648*, 649, 
650 map 

versteeghii Merr. & Perry 
637, 649, 650 map 

Parinari Aubl. 635, 636, 639— 
642, 654 

sect. Exitelia (Bl.) C. Muell. 

673 
sect. Neocarya DC. 641 
sect. Petrocarya 641 
sect. Sarcostegia Benth. 671 
subg. Euparinari 654 
subg. Exitelia Bl. 673 
subg. Sarcostegia (Benth.) 

Mig. 671 
anamensis 656 
argenteo-sericea Kosterm. 

655, 656 map 
ashtonii Kosterm. 660 
asperula auct. 667 

37 

(Parinari) 
bicolor Merr. 664 
campestris 641 
canarioides Kosterm. 636, 

655, 656 map 
coriacea Benth. 641 
costata (Korth.) Bl. 636, 656, 

663 
ssp. costata 663, 664 map 
ssp. polyneura (Miq.) 

Prance 655, 663, 664 
map 

ssp. rubiginosa (Ridl.) 
Prance 663, 664 map 

curatellifolia 641 
elmeri Merr. 655, 657 map 
excelsa Sabine 639, 641 
gigantea Kosterm. 636, 655, 

660 map 
glaberrima Hassk. 641 
glaberrimum (Hassk.) Hassk. 

669 
var. lanceolatum (T. & B.) 

K. & V. 669 
griffithiana 641 
heteropetala Scort. ex King 

675 
insularum 639, 656 
Jackiana Benth. 641, 671 
latifrons Kosterm. 666 
macrophylla Sabine 641 
metallica Kosterm. 656, 660 

map 
montana 641 
myriandra Merr. 675 
nannodes Kosterm. 667 
nonda F.v.M. ex Benth. 636, 

655, 658 map 
nonda auct. 658 
oblongifolia Hk. f. 636, 655, 

659, 660 map 
papuana C.T.White 655, 658 

ssp. papuana 658, 659 
map 

ssp. salomonense 
(C.T. White) Prance 
658, 659 map 

ssp. whitei Prance 658, 
659 map 

parva Kosterm. 636, 655, 
657 map 

polyandra 6A1 
prancei Kosterm. 656, 660, 

661 map 
rigida Kosterm. 656, 660, 

661 map 
rubiginosa Ridl. 663 
salomonense C.T. White 

659 
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(Parinari) 
scabra Hassk. 641 
senegalensis DC. 641 
sumatrana (Jack) Benth. 

641, 656, 661 map, 
662* 

wallichiana R. Br. 665 
Parinari auct. 665, 675 
Parinarium Juss. 654 

sect. Cyclandrophora (Hassk.) 
C. Mueli. 665 

sect. Neocarya DC. 654 
sect. Petrocarya DC. 654 
subg. JI] Hk.f. 665 
subg. Cyclandrophora 

(Hassk.) Bl. 665 
subg. Macrocarya Miq. 

665 
subg. Petrocarya (DC.) Miq. 

654 
amboinense T. & B. 669 
asperulum Miq. 671 
borneense Merr. 659 
corymbosum (B1.) Miq. 673 
costatum Bl. 

var. rubiginosum Ridl. 
663 

curranit Merr. 669 
elatum King 669 
excelsum 654 
fragile T. & B. 646 
griffithianum Benth. 673 
hahlii Warb. 669 
helferi Hk.f. 663 
heteropetalum Scort. ex King 

677 
jackianum Benth. 670 
kunstleri King 677 
lanceolatum T. & B. 669 
latifolium Hend. 666 
laurinum A. Gray 669 
maingayi King 671 
maranthes Bl. 673 
margarata A.Gray 669 
mindanaense Perk. 669 
multiflorum (Korth.) Miq. 

674 
myriandrum Merr. 677 
nitidum Hk.f. 646 
nitidum auct. 674 
palauense Kaneh. 674 
philippinense Elmer 646 
polyneurum Migq. 664 
racemosum Vidal 674 
salicifolium (Presl) Miq. 674 
scabrum Hassk. 669 
spicatum King 671 
villamilii Merr. 671 
warburgii Perk. 669 

Parinarium auct. 661, 665 
Passiflora aurantia Forst. f. 717 
Passifloraceae 7: 405-434, 

829; 10: 166, 717 
Pedaliaceae 4: 216-221; 5: 

CRI 24) 
Pelae Adanson 493 
Pentaphragmataceae 4: 517— 

528 
Pentaphylacaceae 5: 121- 

124, 566 
Pentitdis Zipp. ex Bl. 46 
Peponaster major Rumph. 94 
Pericampylus Miers 160, 169, 

LOI 2,227. 
glaucus (Lamk) Merr. 165, 

228*, 229, 236 
incanus (Colebr.) Hk.f. & 

Th. 229 
lanuginosus (Bl.) Miq. 

229 
membranaceus Miers 229 

Periomphale Baill. 335 
papuana Steen. 336 

Peripetasma polyanthum Ridl. 
253 

Perrottetia alpestris (B1.) Loes. 

ssp. philippinensis (Vidal) 
Ding Hou 716 

Petalinia Becc. 12 
bancana Becc. 14 

Petrocarya Schreb. 641, 654 
excelsa Jack 641, 670, 

671 
glaberrima (Hassk.) Miers 

669 
scabra (Hassk.) Miers 669 

sumatrana Jack 661 
Petrocarya auct. 665 
Petrosavia 109, 112 
Petrosaviaceae 109 
Peumus 259, 260-262 

boldus 260 
Phanerodiscus 4 
Phelima Nor. 605 
Pherosphaera 343 
Pherosphaeraceae 354 
Philbornea Hall. f. 607-609, 

614 
magnifolia (Stapf) Hall. f. 

614*, 615 map 
palawanica Hall. f. 615 

Philydraceae 4: 5-7; 7: 829 

Phlebocalymna 145 
lobospora F.v.M. 149 

Phyllocladaceae 354 
Phyllocladus L.C. Rich. ex 

Mirbel 337-343, 347, 
354, 355, 357 map 

(Phyllocladus) 
hypophyllus Hk. f. 342, 

357%, 3584935505 
360* 

var. protracta Warb. 359 
major Pilger 359 
protractus (Warb.) Pilger 359 

Phyllocosmus Klotzsch 621 
Phytocrene 91, 166 

loheri Merr. 219 
malacothrix Sleumer 227 

Phytolaccaceae 4: 228-232; 

5: 5572, 
Picea 338 
Pierotia Bl. 622 

lucida Bl. 625 
reticulata Bl. 626 

Pimela angustifolia B\. 715 
Pinaceae 343, 347, 447-453 
Pinus L. 337-340, 342, 347, 

447 

subg. Diploxylon 449 
dammara Lamb. 433, 434 
finlaysoniana Bl. 451 
insularis Endl. 452 
kasya Parl. 452 
kesiya Royle ex Gordon 341, 

346, 451, 452 map 
khasia Engelmann 452 
khasya Hk.f. 452 

var. insularis (Endl.) 

Gaussen 452 
khasyana Griff. 452 
latteri Mason 451, 452 

merkusiana Cooling & 
Gaussen 451 

merkusii Jungh. & de Vriese 
340, 341, 346, 448%, 
449*, 450*, 451 map 

var. tonkinensis Chev. 
451, 452 

sumatrana Jungh. 451 
sylvestris auct. 451 
taeda auct. 452 
timorensis 452 

Piperaceae 127 
Piperales 127, 567 
Piptocalyx Oliv. ex Bth. 255, 

261, 326, 327, 330 
macrurus Gilg & Schltr 330, 

332 
moorei Oliv. 330 

Pittosporaceae 5: 345-362; 
6: 960; 7: 829; 9: 568; 
10: 717; 

Pittosporum moluccanum 
(Lamk) Mig. 717 

Platea 145 
Plumbaginaceae 4: 107-112 



1989] 

Podocarpaceae 338, 342, 343, 

347, 351-419, 420 
Podocarpus |’ Hérit. ex Persoon 

337, 340, 343, 347, 351- 
355, 395, 397 map 

sect. Acuminatus de Laub. 

397, 398, 404 
sect. Dacrycarpus Endl. 374 
sect. Dacrydioideae Bennett 

374 
sect. Dacrydium Bertrand 374 
sect. Dammaroides Bennett 

390 
sect. Foliolatus de Laub. 

397, 398, 399 
sect. Globulus de Laub. 397, 

398, 405 
sect. Gracilis de Laub. 398, 

409 
sect. Longifoliolatus de Laub. 

398, 407 
sect. Macrostachyus de Laub. 

398, 412 
sect. Nageia Endl. 390 
sect. Polypodiopsis Bertrand 

394 
sect. Polystachyus de Laub. 

398, 399, 416 
sect. Prumnopitys (Philippi) 

Bertrand 384 
sect. Rumphius de Laub. 

398, 399, 406, 414 
sect. Stachycarpus Endl. 

384 
sect. Sundacarpus Buchholz 

& Gray 385 
sect. Taxoideae Bennett 384 
subg. Foliolatus de Laub. 

397 
subg. Stachycarpus (Endl.) 

Engl. 384 
affinis 410 
agathifolia Bl. 391 
amara Bl. 385 
archboldii N.E. Gray 399, 

402, 403 map 
var. crassiramosus N.E. 

Gray 409 
archboldii (non N.E. Gray) 

Gaussen 412 
atjehensis (Wasscher) de 

Laub. 408 map, 409 

beccarii Parl. 393 
blumei Endl. 391 
borneensis de Laub. 398, 

400, 403 map 

bracteatus BI. 341, 408, 409 
map 

var. brevipes Bl. 408 

Index to scientific plant names 

(Podocarpus) 
brassii Pilger 412, 413 map 

var. brassii 413 
var. humilis de Laub. 339, 

413, 414 
brevifolius (Stapf) Foxw. 

402, 412, 413 map, 414 

brevifolius (non Stapf) Foxw. 
411 

celebica (non Hemsl.) Warb. 
410 

celebicus Hemsl. 349 
cinctus Pilger 383 
compacta Wasscher 383, 

445* 
confertus de Laub. 340, 341, 

407, 408, 409 map 

costalis Pres] 412, 413 map, 
414 

costalis (non Presl) Foxw. 
410 

crassigemmis de Laub. 353, 
402, 412, 413 map 

cumingii Parl. 381 
cupressina sensu Lane-Poole 

379 
cupressina R.Br. ex Mirbel 

ay 
cupressina Ridl. 379 

var. curvula Miq. 380 
dacrydiifolia Wasscher 383 
decipiens Gray 400 
deflexus Ridl. 340, 341, 400, 

403 map 
discolor B\. 400 
dulcamara Seem. 387 
elata R.Br. 453 
eurhyncha Miq. 385, 387 
falciformis Parl. 372 
filicifolius Gray 395 
gibbsii N.E. Gray 398, 407, 

408 map 
glaucus Foxw. 409, 410, 

411 map 
globulus de Laub. 406 map 
idenburgensis N.E. Gray 405 
imbricatus Bl. 376 

var. cumingii (Parl.) 
Pilger 381 

var. curvula (Miq.) 
Wasscher 380 

var. kinabaluensis 
Wasscher 381 

imbricatus sensu Foxw. 
379 

imbricatus (non Bl.) Gibbs 
379, 381 

insularis de Laub. 399, 402, 
404 map 

op 

(Podocarpus) 
javanica sensu Merr. 379 
Javanicus (Burm. f.) Merr. 453 

Javanicus (non Burm. f.) Merr. 
377 

Junghuhniana Mig. 400 
kawaii Hayata 379 
koordersii Pilger ex K. & V. 

415 
latifolia f. ternatensis de Boer 

393 
latifolius (non Thunb.) BI. 

391 
laubenfelsii Tiong 399, 415, 

416 map 

ledermannii Pilger 405 map 
leptophylla Wasscher 371 
leptostachya B1. 400 
levis de Laub. 398, 400, 

403, 404 map 
lophatus de Laub. 410, 411 

map 
lucienii 406 
macrocarpus de Laub. 399, 

417, 418 map 
maximus (de Laub.) Gaussen 

394 
micropedunculatus de Laub. 

339, 341, 405 map 
nakati 406 
neglecta Bl. 400 
neriifolius D.Don 399, 400 

map 
var. atjehensis Wasscher 

409 
var. bracteatus (Bl.) 

Wasscher 408 
var. brevifolius Stapf 

414 
var. brevipes (Bl.) Pilger 

408 
var. polyantha Wasscher 

400 
var. ridleyi Wasscher 419 
var. fteysmannii (Miq.) 

Wasscher 406 
var. timorensis Wasscher 

401 
neriifolius D.Don in 

Lamb. 417 
neriifolius (non D.Don) 

Steen. 408 
novaecaledoniae 403 
palembanica Mig. 453 
papuanus Ridl. 379 
papuanus (non Ridl.) Pilger 

383 
papuanus (non Ridl.) Steup. 

380 



740 FLORA MALESIANA [ser. I, vol. 104 

(Podocarpus) (Polygala) (Polygala) 

pedunculata Bailey 387 arillata Buch.-Ham. 461, linarifolia (non Willd.) 

philippinensis Foxw. 415 467*, 469 Adema 481 

pilgeri Foxw. 402, 410, 411 arvensis Willd. 477, 478 linearifolia 481 
map var. squarrosa Benth. 476 longifolia Poir. 460, 462, 

pilgeri (non Foxw.) v. Royen arvensis (non Willd.) Adema 474* 

401 477 lutea 460 

polyantha (Wasscher) 
Gaussen 400 

polystachyus R.Br. ex Endl. 
339-341, 417*, 418 
map 

var. rigidus Wasscher 403 
polystachyus (non R.Br.) Li 

& Keng 414 
pseudobracteatus de Laub. 

342, 409 map 
ridleyi (Wasscher) N.E. Gray 

340, 341, 398, 417, 418 
map, 419 

ridleyi auct. 405 
rotundus de Laub. 410, 411 

ma 
rubens de Laub. 399, 401*, 

402 map 
rumphii BI. 403, 415, 416 

map 
schlechteri Pilger 410 
solomoniensis 403 
spathoides de Laub. 398, 400, 

404 map 
steupii Wasscher 380, 381 

map 
teysmannii Miq. 406 map 
thevetiifolia Bl. 417 
vitiensis Seem. 394 
wallichianus Pres| 391 
wangil Chang 410 

Podocarpus Labill. 356 
Podostemaceae 4: 65-68; 

6: 963; 10: 717 

Polemoniaceae 4: 195-196 
Polyalthia pulchrinervia Boerl. 

674 
Polycarpicae 165, 261 
Polygala L. 455-457, 459 

sect. Chamaebuxus DC. 455, 

460, 461, 465, 467 
sect. Melchiora (Steen.) 

Meijden 461, 465 
sect. Orthopolygala Chodat 

469 
sect. Polygala 460, 461, 469 
sect. Pseudosemeiocardium 

Adema 460, 461, 462 

sect. Semeiocardium [non 

(Zoll.) Hassk.] Chodat 

462 
acicularis Oliv. 465 

arvensis (non Willd.) Benth. 

482 
brachistachyos 476 
brachystachya Bl. 477, 480 

brachystachya DC. 476, 
477 

buchanani Buch.-Ham. ex 
D. Don 474 

buxiformis Hassk. 477 
cardiocarpa Kurz 461, 463, 

464* 
cardiocarpa (non Kurz) Ridl. 

463 
chamaebuxus 460 
chinensis (non L.) Benn. 477 
chinensis L. 458, 462, 477, 

478*, 479 
var. brachystachya (B1.) 

Benn. 481 
var. linearifolia (non 

Willd.) Chodat 481 
var. triflora (L.) Benn. 482 

ciliata L. 487 
densiflora Bl. 478 
discolor Buch.-Ham. ex 

D. Don 474 
elongata Willd. 477, 480 
elongata (non Willd.) Benn. 

482 
eriocephala Benth. 476 
eumekes Hassk. 481 
exsquarrosa Adema 460, 402, 

476* 
fernandesiana Paiva 475 
furcata Royle 463, 465, 

488 
glaucocarpa Ridl. 468 
glaucoides L. 462, 477, 479, 

480, 481* 
var. triflora (L.) Trimen 

482 
glomerata Lour. 478, 479 
hondoénsis Nakai 472 
humilis Span. 481 
isocarpa Chodat 463 
japonica Houtt. 462, 472* 
javana DC. 460, 461, 470*, 

471* 
karensium Kurz 469 
khasyana Hassk. 472 
leptalea DC. 474 
linarifolia Willd. 477, 481 

luzoniensis Merr. 472 
macrostachya Hassk. 481 
malesiana Adema 461, 463, 

464* 
mariesii Hemsl. 465 
monspeliaca (non L.) Blco 

482 
monticola HBK 460 
monticola (non HBK) Ridl. 

467 
oligophylla DC. 474 
oreotrephes Burtt 461, 467* 

paenea 457 
palustris Lace 463 
paniculata L. 458, 460, 461, 

475* 
papuana (Steen.) Meijden 

461, 465, 466* 
persicariaefolia DC. 460, 

462, 473* 
polifolia Presl 462, 476, 

477* 
polyfolia 476 
polygama 458 
prostrata Willd. 482 
pulchra Hassk. 468 
pyramidalis Lév. 474 
rhinanthoides Benth. 460, 

461, 480* 
riukiuensis Ohwi 474 
rufa Span. 474 
septemnervia Merr. 474 
sibirica L. 473 
sibirica (non L.) Hassk. 472 

simadae Masam. 477 
simassan Mig. 468 
sumatrana Miq. 461, 467*, 

468 
tatarinowil Regel 461, 462, 

464*, 488 
telephoides Willd. 477, 

478 
telephoides (non Willd.) 

W. & A. 476 
tinctoria (non Vahl) Hassk. 

471 
tonkinensis Chodat 469 
toxoptera Turcz. 478 
tranquebarica Mart. 478 
trichocolpa Chodat 469 
triflora L. 462, 479, 481, 

482* 
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(Polygala) 
trinervata Ham. ex Wall. 487 
triphylla Buch.-Ham. ex 

D. Don 
var. glaucescens (non 

Wall.) Benn. 463 
triphylla (non Buch.-Ham. ex 

D. Don) Royle 462, 539 
umbonata Craib 463 
undulata Roxb. 487 
variabilis (non HBK) Hassk. 

475 
vauthieri Chodat 460 
venenosa Juss. ex Poir. 461, 

467*, 468 
ssp. pulchra (Hassk.) 

Steen. 468 
ssp. venenosa Steen. 469 
var. eramosa O.K. 468 
var. robusta Craib 468 

veronicaefolia 472 
veronicea F.v.M. 472 
virgata 458 
vulgaris L. 460 
vulgaris (non L.) Thunb. 472 
wallichiana Wight 474 
warburgii Chodat ex Warb. 

477 
wattersil Hance 465 
wightiana W. & A. 460, 462, 

479* 
Polygalaceae 455-539, 639 

tribe Moutabeae 455, 458 
tribe Polygaleae 458 
tribe Xanthophylleae 458 

Polygalales 457, 458 
Polyosma 145 
Pontederiaceae 4: 255-261; 

5: 557; 6: 964 
Porotheca K.Sch. 187 

petiolata K.Sch. 187 
Portulacaceae 7: 121-123 

Primulaceae 6: 173-192, 

964 
Proteaceae 5: 147-206, 566; 

6: 965; 7: 830; 9: 568; 
10: 151 

Proteales 151 
Proteanae 151 
Protium 123 

Protoatherospermoxylon 256 
Prumnopitys Philippi 343, 347, 

352, 353, 355, 384, 385 
map 

sect. Sundacarpus (Buchholz 
& Gray) de Laub. 385 

amara (Bl.) de Laub. 385, 
386*, 387 map, 388*, 
389* 

Index to scientific plant names 

Prunus 640 
Pseudaleia imbricata (Roxb.) 

Hassk. ex Valeton 9 
ongistylis Hassk. ex 

Valeton 9 
Pteleocarpa Oliv. 29 
Pterocarya griffithiana (Benth.) 

Miers 674 
Pteroneurum DC. 550 

decurrens Bl. 554 
Javanicum BI. 551 

Ptychopetalum 2—4 
Punicaceae 4: 226-227 

Pycnarrhena Miers ex Hk.f. 
& Th. 157, 160-162, 
167-171, 172, 173, 178, 
305 

australiana F.v.M. 175 
balabacensis Yamamoto 

175 
batanensis Yamamoto 175 
borneensis Diels 175 
calocarpa (Kurz) Diels 174 

castanopsidifolia Yamamoto 
AF 

celebica (Boerl.) Diels 175 
elliptica Diels 175 
fasciculata (Miers) Diels 

174 
grandis K.Sch. & Laut. 175 
insignis (Hatus.) Forman 

173, 174 
longifolia (Decne ex Miq.) 

Becc. 173, 174 
lucida (T. & B.) Mig. 173, 

174, 178 
manillensis Vidal 173, 175 
membranifolia Merr. 175 
merrillii Diels 175 
montana Back. 174, 178 
nogovuineensis Miq. 173, 

175 
ozantha Diels 173, 176*, 

17 Tesh 9 
papuana Kaneh. & Hatus. 

177 
pleniflora 173 
sayeri Diels 175 
tumefacta Miers 159, 173, 

175; Ag6* 
Pyrolaceae 335 
Pyrrhosa horsfieldii (Bl.) Hassk. 

605 
Pyrularia 33 

Quercus gilva Bl. 701 
var. procera BI. 701 
jama-buwa Sieb. 699 

741 

Radix puluronica Rumph. 
97 

Ranunculales 163, 680 
Raphanus L. 541, 543, 545, 

546 
caudatus L. 546 
raphanistrum L. 547 
sativus L. 541, 546 

Reinwardtia 609 
Restionaceae 5: 416-420, 

569 
Rhamnales 151 
Rhipogonum album R.Br. 253 
Rhizophoraceae 5: 429-493; 

6: 965; 8: 550; 9: 568; 
102,253,017 

Rhopalopilia 31—33 
pallens Pierre 33 

Rorippa Scop. 541, 543, 545, 
555 

backeri (Schulz) Jonsell 541, 

555, 556 
benghalensis (DC.) Hara 555, 

560 
dubia (Pers.) Hara 559 
heterophylla (B1.) Williams 

555, 559 
hybosperma (Schulz) 

Jonsell 55, 559 
indica (L.) Hiern 

var. apetala (Lour.) Hochr. 

559 
islandica (Oed.) Borb. 557 

micrantha (Roth) Jonsell 555, 

560 
nasturtium-aquaticum (L.) 

Hayek 555, 556* 
officinalis (R.Br.) P. Royen 

556 
palustris (L.) Becc. 555, 557 
peekelii (Schulz) P. Royen 

555955.,098" 
schlechteri (Schulz) P. Royen 

559 
Rosaceae 638, 639 

subfam. Chrysobalanoideae 
639 

subfam. Neuradoideae 639 
subfam. Prunoideae 640 

Rosales 639 
Roucheria 608 

contestiana Pierre 619 
griffithiana Planch. 617 

Rutaceae 165 
Ryparosa kunstleri King 539 

Sabah Manglietia Dandy ex 
Meijer 591 
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Sabia Colebrooke 163, 166, 
679-681, 682, 683 map 

campanulata Wall. 685 
celastrinea Muell. 685 

densiflora Miq. 690, 698 
elliptica (Miq.) Miq. 684 
erratica v.d.Water 683, 684 

floribunda Mig. 690, 698, 
701 

harmandiana Pierre 687 

japonica 163 
javanica (BI.) Backer ex Chen 

684, 685 
var. glabriuscula (B1.) 

Chen 684 

limonacea 685 

limoniacea Wall. ex Hk.f. & 

Th. 684, 685, 686*, 687* 

malabarica Bedd. 685 
menescorta 684 

menicosta 684 

meniscosta Bl. 684 

var. elliptica Miq. 684 
var. firma Bl. 684 
var. glabriuscula Bl. 684 
var. latifolia Bl. 684 

papuana Warb. 688 
parviflora Wall. 683, 687 

ssp. parviflora 685, 687 
ssp. philippinensis 

(Robins.) v.d. Water 

687, 688* 
var. harmandiana Lecomte 

687 
pauciflora Bl. 683, 684, 688 
philippinensis Robins. 687, 

688 
racemosa Chen 684, 689 

ssp. kinabaluensis 
v.d.Water 683, 689 

ssp. racemosa 689 

reticulata Elmer 688 

sumatrana Bl. 682, 683, 689 
Sabiaceae 163, 166, 679-715 

Salacia bartlettii Ridl. 25 
Salicaceae 5: 107-110 

Salmonea 486 
Salomonia Lour. 455—457, 

459, 486 
sect. Epirixanthes (B1.) Benn. 

488 
angulata Griff. 488 
aphylla Griff. 490 
arnottiana Mig. 488 
canarana Migq. 488 
cantoniensis Lour. 487 

cantoniensis auct. 488 

cavalereriei Lév. 488 

ciliata (L.) DC. 487 

(Salomonia) 
cordata Wight 487 
cylindrica (B1.) Kurz 491 
edentula DC. 487 
elongata (Bl.) Kurz ex Koord. 

490 
horneri Hassk. 488 
longiciliata Kurz 488 
martini Lév. 488 
oblongifolia DC. 487 
obovata Wight 487 
parasitica Griff. 490 
petiolata D.Don 487 
ramosissima Turcz. 488 
rigida Hassk. 488 
seguinii Lév. 488 
sessiliflora 487 
sessilifolia D.Don 487 
setoso-ciliata Hassk. 488 
stricta Sieb. & Zucc. 488 
subrotunda Hassk. 487 
trinervata Steud. 487 
uncinata Hassk. 488 

Salomonia auct. 488 
Salvadoraceae 4: 224-225 

Sampacca O.K. 598 
domestica IV alba Rumph. 

605 
longifolia O.K. 605 
montana O.K. 603 
montana Rumph. 582 
sylvestris Rumph. 596 
velutina O.K. 603 

Santalaceae 2, 3, 33-35, 52 
Santalales 5, 34 
Sapindaceae 639, 679, 680, 681 
Sapindales 163, 458, 639, 681 
Sapindus microcarpus W. & A. 

709 
Sapotaceae 453, 593 
Sarcandra Gardner 123, 125, 

126, 128, 129, 134, 144 
glabra (Thunb.) Nakai 124, 

127 AZS MAS a135*, 
136 

ssp. brachystachys (BI.) 
Verdcourt 136 

var. brachystachys 136 
var. melanocarpa (Ridl.) 

Verdcourt 136 
hainanensis (Pei) Swamy & 

Bailey 136 
glabra auctt. mult. 136 

Sarcodiscus Griff. 287 

chloranthiformis Griff. 298 
Sarcopetalum F.v.M. 157-161, 

167, 169, 172, 224 
harveyanum F.v.M. 159, 

224, 228* 

Sarcosperma 29 
Sarcosperma(ta)ceae 4: 32- 

34; 6: 967; 10: 29 
Sarcostegia Benth. 641 
Saruma 53, 57, 59, 61-64 

henryi 62 
Saururaceae 4: 47-48 

Saxegothaea 343, 351, 352 
Saxegothaeaceae 354 
Saxifragaceae 145 
Scaphocalyx parviflora Ridl. 

716 
spathacea Ridl. 716 

Schisandraceae 163, 679 
Schoepfia Schreb. 1—6, 27 

fragrans Wall. 2, 27, 28* 
Schoepfiopsis Miers 27 

fragrans (Wall. in Roxb.) 
Miers 27 

Sciadocarpus Hassk. 287 
brongniartii Hassk. 298 

Sciadopitys 354 
Sciaphila BI. 110, 111 map, 

112, 720 
sect. Hermaphroditantha 

subsect. Polyandra 112 
sect. Hexanthera 113 
sect. Oliganthera 

subsect. Bilobatae 113 
subsect. Quadrilobatae 

22 113 

subsect. Trilobatae 
113 

affinis Becc. 113 
andajensis Becc. 117 
arfakiana Becc. 109, 112, 

P13) SF 
asterias Ridl. 116 
atroviolacea Schltr 118 
australasica Hemsl. 117 
brachystyla Schltr 116 
buruensis 112 
clemensae Hemsl. 117 
conferta J.J. Smith 115 
consimilis Bl. 113, 120 
corallophyton K.Sch. & 

Schltr 113, 119 
var. gracilis Giesen 119 

corniculata Becc. 112, 115, 
116, 117 

corniculata (non Becc.) Went 
117 

crinita Becc. 117 

decipiens Backer 113 
densiflora Schltr 112, 113, 

PLSSi19* 
dolichostyla Schltr 119 
erubescens (Champ.) Miers 

114 



macra K.Sch. & Schltr 
116 

macra Schltr 120 

maculata Miers 112, 113 

major Becc. 116 
micranthera Giesen 112, 121 

mindanaensis Giesen 120 

minuta Schltr 113 

monticola K.Sch. & Schltr 

116 
multiflora Giesen 112, 113, 

120 
nana BI. 113, 116, 117 

neo-caledonica Schltr 115 

nutans Giesen 118 

oligochaete Schltr 115 
papillosa Becc. 121 

papuana Becc. 116 
pilulifera Schltr 116 
pumila Giesen 114 
purpurea 109 
quadribullifera J.J.Sm. 112, 

114 

reflexa Schltr 118 
secundiflora Thw. ex Bth. 
SAG: 120 

stemmermannil Fosb. & 

Sachet 120 

subhermaphrodita J.J.Sm. 
114 

sumatrana Becc. 116 
tenellaeB I i2s his ris 

var. robusta Giesen 114 

var. voigtii Giesen 114 
torricellensis K.Sch. & Schltr 

114 

trichopoda Schltr 118 
tuberculata Giesen 112, 118 
valida Giesen 118 

versteegiana Went 116 
vitiensis A.C. Smith 118 

wariana (Schltr) 
Meerendonk 112, 117 

werneri Schltr 116 

winkleri Schltr 112, 113, 

120 

Scleropyrum 33 
aurantiacum (Laut.& K.Sch.) 

Pilger 52 

Scyphostegiaceae 5: 297— 299; 
6: 967; 7: 830; 10: 326 

Securidaca L. 455-459, 483 
atro-violacea Elmer 483, 484 
bracteata Benn. 484 

var. papuana F.v.M. 485 
complicata auct. 484 
corymbosa Turcz. 484 
cumingii Hassk. 484 

ecristata Kassau 483, 485* 
var. nitida Kassau 485 

inappendiculata Hassk. 483 
ssp. corymbosa (Turcz.) 

Meijden 484 
ssp. inappendiculata 484 

paniculata Roxb. 484 
philippinensis Chodat 483, 

484 
scandens Ham. ex Benth. 

484 
tavoyana Wall. ex Benn. 484 
volubilis auct. 484 
yaoshannensis Hao 484 

Selwynia F.v.M. 218 
laurina F.v.M. 219 

Semeiocardium Zoll. 539 
hamiltonii Hassk. 463 

Semeiocardium (non Zoll.) 
Hassk. 459, 462 

Shepherdia Nutt. 151 
Simaroubaceae 6: 193-226, 

968; 10: 621, 622, 718 
Sinapis 541 

alba L. 545 
Juncea L. 546 
imoriana DC. 546 

Siparuna 259 
gilgiana 261 
guyanensis 261 

Siparunaceae 261 
Siphonodon celastrincus Griff. 

539 
Sisymbrium 541, 543 

amphibium L. 
var. palustre L. 557 

micranthum Roth 560 
nasturtium-aquaticum L. 555 

Skaphium Miq. 493 
anceatum Miq. 527 

1989] Index to scientific plant names 743 

(Sciaphila) (Scleropyrum) Sonneratiaceae 4: 280-289, 
flexuosa Giesen 118 pentandrum (Dennst.) 513952557 76)9:73 

gatiensis Schltr 115 Mabberley 52 Sparganiaceae 4: 233-234; 
hermaphrodita Schltr 113 wallichianum (W. & A.) Arn. 10: 718 

hydrophila Schltr 120 52 Sparganium fallax Graebn. 718 
inaequalis Schltr 118 Scorodocarpus Becc. 1—6, 14 simplex Huds. 
inornata Petch 116 map, 15 f. simplex 718 
longipes Schltr 118 borneensis (Baill.) Becc. 5, subglobosum Morong 718 
maboroensis Schltr 116 TS eL6F Spermabolus T. & B. 605 
macra K.Sch. & Laut. 120 Scyphostegia Stapf 326 fruticosa T. & B. 605 

Sphaerocarya leprosa Dalz. 22 
Sphenocleaceae 4: 27-28 

Sphenostemon Baill. 145, 146, 
3267533 

sect. Apetalae (Steen.) 
Steen. 147 

sect. Sphenostemon 147 
ser. Apetalae Steen. 147 
ser. Sphenostemon 146, 147 
arfakensis (Gibbs) Steen. & 

Erdtman 147, 149 

lobosporus (F.v.M.) L.S. 
Smith 147, 149 

oppositifolius Hiirl. 146 
pachycladus 146 

papuanus (Laut.) Steen. & 
Erdtman 147, 148*, 149 

paucifiorum (A.C. Smith) 
Steen. & Erdtman 147, 

148 
Sphenostemonaceae 145-149, 

326, 333 
Stachycarpus (Endl.) Tiegh. 352, 

384 
sect. Sundacarpus (Buchholz 

& Gray) Gaussen 385 
amara Gaussen 387 

Stackhousiaceae 4: 35-36 

Staphyleaceae 6: 49-59 
Steganthera Perkins 255-263, 

288, 306, 321 
alpina Perkins 319 
atepala Perkins 319 
australiana C.T.White 309, 

318 
brassii (A.C. Smith) Kaneh. 

& Hatus. 315 
buergersiana Perkins 316 
chimbuensis Philipson 309, 

318 
crispula Perkins 316 
cyclopensis Philipson 308, 

310 
dentata (Val.) Kaneh. & 

Hatus. 308, 310 
elliptica A.C. Smith 278 
fasciculata Philipson 307*, 

308, 309 
fengeriana Perkins 315 
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(Steganthera) (Stephania) (Stephania) 
forbesii Perkins 316 borneensis Yamamoto montana Diels 159, 243-— 
hentyi Philipson 308, 309 249 245,.2505)253 
hirsuta (Warb.) Perkins 262, capitata (B1.) Spreng. 159, neoguineensis Kundu & Guha 

300, 308, 309, 314*, 160, 161, 165, 167, 236, 253 
S15, 3138 243 —245, 252*, 253 obvia Miers 252 

hospitans (Becc.) Kaneh. & catosepala Diels 249, 250 prapatensis Yamamoto 248 
Hatus. 257, 258, 308-— catosepala (non Diels) Merr. psilophylla (Presl) Forman 

31053 151 55313%;1319 
ilicifolia A.C. Smith 256, 

296, 309, 317*, 318 
insculpta Perkins 308, 309, 

319 
insignis Perkins 312 
ledermannii (Perkins) Kaneh. 

& Hatus. 257, 308, 319 
moszkowskii (Perkins) 

Kaneh. & Hatus. 257, 
308, 309, 311 

myrtifolia (A.C. Smith) 
Philipson 309, 313 

oblongiflora Perkins 315, 
316 

oblongifolia 315 
odontophylla Perkins 319 
oligantha (Perkins) Kaneh. & 

Hatus. 308, 309, 315 
oligocarpella Kaneh. & 

Hatus. 291 
parvifolia (Perkins) Kaneh, & 

Hatus. 309, 315 
psychotrioides Perkins 319 
pycnoneura Perkins 319 
riparia Kaneh. & Hatus. 316 
royenii Philipson 257, 308, 

309, 310 
salomonensis (Hemsl.) 

Philipson 308, 309, 311, 

S125 
schlechteri Perkins 278 
schumanniana Perkins 315 
suberoso-alata Kosterm. 311 
symplocoides Perkins 319 
thyrsiflora Perkins 315, 316 
torricellensis Perkins 316 
villosa Kaneh. & Hatus. 

284 
warburgii Perkins 315 

Stellatopollisbarghoornii 256 

251 
cauliflora Becc. 249, 250 
cincinnans K. Sch. 203 
concinna Miers 247 
corymbosa (BI.) Walp. 243— 

245, 249, 250 
corymbosa (non BI.) Turcz. 

251 
dictyoneura Diels 160, 167, 

243, 244, 253 ; 
discolor (B1.) Spreng. 245 

var. hernandiifolia (Willd.) 
Boerl. 245 

exigua Miers 247 
florulenta Becc. 251 
formanii Kundu & Guha 250, 

251 
forsteri (DC.) A. Gray 247 
glaucescens (Decne) Walp. 

245 
grandiflora Forman 244, 248 
hallieri Diels 247 
hernandiifolia (Willd.) Walp. 

245, 247 
var. discolor (Bl.) Miq. 

245 
var. genuina (Bl.) Miq. 

245 
var. glabra (Bl.) Miq. 245 

hernandiifolia {non (Willd.) 
Walp.] Koord. 249 

hernandiifolia {non (Willd.) 
Walp.] Ridl. 248 

hernandiifolia [non (Willd.) 

Walp.] Vidal 251 
japonica (Thunb.) Miers 159, 

165, 243-245, 245, 
246*, 247 

var. discolor (B1I.) Forman 

247, 248 
var. japonica 247 

243-245, 251 
ramosii Diels 249 

ramuliflora Miers 249 
reticulata Forman 244, 245, 

249 

rotunda (non Lour.) Miq. 
248 

rotundifolia 248 
salomonum Diels 244, 245, 

250 
tomentosa (BI.) Spreng. 

229 
truncata Yamamoto 252 
venenosa 248 
venosa (BI.) Spreng. 243— 

245, 248 
zippeliana Miq. 243-245, 

251 

Strakaea Presl 65 
melastomaefolia Pres} 78 

Strombosia BI. 1—6, 19 

ceylanica Gardn. 20*, 21, 22, 

23 map 
var. lucida (T. & B. ex 

Valet.) Hochr, 22 
var. membranacea (Bl.) 

Hochr. 22 
var. sessilis Hochr. 22 

dubia Vidal 22 
elmeri Salvosa 22 
javanica BI. 5, 20*, 21 map 

var. sumatrana Val. 21 

javanica auct. 22 
latifolia Stapf 22, 23 
lucida T. & B. 22 
maingayi (Mast.) Whitm. 22 
membranacea (BI.) Valet. 22 
minor Elmer ex Merr. 22 
multiflora King 22 
philippinensis (Baill.) Rolfe 

PINS 2472 

var. timoriensis (DC.) 

Forman 247 

japonica [non (Thunb.) 

philippinensis [non (Baill.) 
Rolfe] Lam & Holthuis 29 

rapaneoides S. Moore 22 

Stemonurus frutescens BI. 25 
membranaceus Bl. 22 

Stephania Lour. 157, 160-162, 
165, 167, 169, 171, 243 

sect. Eustephania Diels 243, 
244 

sect. Thamnothyrsa Diels 
243, 244 

acuminatissima (Bl.) Spreng. 

D252 

Miers] Miers 251 

longifolia Becc. 252 
menadonensis Diels ex 

Koord.-Schum. 249 

merrillii Diels 249, 250 

moluccana Forman 244, 245, 

250 

rotundifolia King 22 
Strombosiopsis 3, 4 
Stropha Noronha 129 
Stylidiaceae 4: 529-532; 

5: 564; 6: 976 
Styracaceae 4: 49-56; 6: 

976; 9: 568 



1989] Index to scientific plant names 745 

Symplocaceae 8: 205-274; (Talauma) Taxus L. 337, 342, 347, 348 

9: 569; 10: 718 longifolia (Bl.) Ridl. 582 map 
Symplocos Jacq. luzoniensis Warb. ex Perkins baccata (non L.) Mast. 349 

subg. Hopea Clarke 718 585 ssp. cuspidata 
ambangensis Noot. 719 
cochinchinensis 719 

ssp. laurina 719 
costatifructa Noot. 719 
herzogii 718 
iliaspaiensis Noot. 719 
laeteviridis 719 
maliliensis 719 
ophirensis 

ssp. cumingiana 719 
rayae Noot. 718, 719 
riangensis Noot. 718, 719 
verticillifolia 718 

Synandrium exsertum 243 
inclusum 243 

Taccaceae 7: 806-819 

Talauma Juss. 563, 568 

sect. Aromadendron Miq. 

569, 576 
angatensis (Blco) Vidal 585 

athliantha Dandy 583 
beccarii Ridl. 586 
betongensis Craib 585 
bintuluensis Agostini 577 
borneensis Merr. 583 
candollei auct. 585 
candollii Bl. 569, 581, 582 

var. latifolia Bl. 582 
elegans (Bl1.) Miq. 577 

var. glauca (Korth.) 

Parment. 577 
elegans auct. 583 
elmeri Merr. ex Soderberg 

587 
forbesii King 582 
gigantifolia Miq. 586 
gigantifolia auct. 585 
gitingensis Elmer 583 

var. glabra Dandy 583 
var. rotundata Dandy 

583 
glaucum (Korth.) Miq. 577 
gracilior Dandy 583 
grandiflora Merr. 585 
inflata Parment. 582 
intonsa Dandy 588 
javanica Parment. 583 
kunstleri King 582 
kuteinensis Agostini 586 
lanigera Hk.f. & Th. 588 
lanigera auct. 586 
levissima Dandy 585 
liliifera (L.) O.K. 582 

macrophylla Bl. 583 
magna Agostini 586 
megalophylla Merr. 586 
miqueliana Dandy 582 
mutabilis Bl. 582 

var. acuminata Bl. 582 
var. acuminatissima 

T. & B. 583 
var. brevifolia T. & B. 

583 
var. latifolia T. & B. 583 
var. leiocarpa T. & B. 

583 
var. longifolia Bl. 582 
var. sciagraphia 582 
var. splendens Bl. 582 

mutabilis auct. 585 
oblanceolata Ridl. 585, 586 

oblongata Merr. 585 
obovata Korth. 585 
obovata auct. 586 
oreadum Diels 583 
ovalis Mig. 596 
papuana Schltr 596 
peninsularis Dandy 583 
persuaveolens Dandy 587 
plumierti (Schwartz) A. DC. 

568 
pubescens Merr. 596 
pumila Bl. 582 
pumila auct. 583 
rabiana Craib 

var. villosa (Miq.) 

Parment. 588 
reticulata Merr. 583 
rubra Mig. 582 
rumphii Bl. 582 
sarawakensis Agostini 588 
sclerophylla Dandy 585 
sebassa Mig. ex Dandy 582 
singapurensis Ridl. 586 
soembensis Dandy 583 
sumatrana Agostini 583 
undulatifolia Agostini 583 
villariana Rolfe 583, 585 
villarii 583 
villosa Miq. 588 

f. celebica Miq. 603 
vrieseana Miq. 569, 596 

Tambourissa 257, 258 

ficus (Tul.) A.DC. 326 
Taxaceae 343, 346, 347-351, 

354 
Taxales 347 

Taxodiaceae 338, 343, 354 

var. chinensis Pilger 
349 

ssp. wallichiana (non 

Zucc.) Pilger 349 
var. sinensis Henry 349 

celebica (Wall.) Li 350 
chinensis (Pilger) Rehd. 350 
cuspidata (non Sieb.& Zucc.) 

Kanceh. 350 
cuspidata var. chinensis (Pil- 

ger) Rehd. & Wilson 350 
mairei (Lemée & Lév.) Hu & 

Liu 350 
speciosa Florin 350 
sumatrana (Miq.) de Laub. 

349, 350*, 351 map 
wallichiana (non Zucc.) 

Foxw. 349 
wallichiana var. chinensis 

(Pilger) Florin 350 
yunnanensis Cheng 350 

Temstroemiaceae 327 
Tetanosia Rich. ex M. Roemer 

46 
olacioides (W. & A.) 

M. Roemer 47 
Tetrastylidium 3, 4 
Tetrasynandra 284 map 
Thalamia Spr. 356 
Thalictrum 165 
Theaceae 145 
Theales 145 
Thlaspi 541, 543 
Thottea Rottb. 53—55, 57—S9, 

61-64, 65 
beccarii Ding Hou 67, 74 
borneensis Val. 65, 66, 73 
celebica Ding Hou 67, 78, 

80* 
corymbosa (Griff.) Ding Hou 

Blo, Sil, as), (S75 (7/73, 
82* 

curvisemen Ding Hou 61, 66, 
73 

dependens (Planch.) Klotzsch 
56* 5) 5i1 025-6741 5 

dinghoui 62 
grandiflora Rottb. 59, 62, 66, 

68*, 69 
hirsuta Ridl. 81 
macrantha (Boerl.) Ding Hou 

60*, 62, 65, 67, 81 
macrophylla Becc. 59, 66, 71 
muluensis Ding Hou 56*, 

5ie612d6* 708 
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(Thottea) (Tinospora) (Tinospora) 
parviflora Ridl. 59, 62, 66, celebica Diels 190, 193, 194 uliginosa Miers 199 

67, 80* cordifolia 190, 197 uliginosa (non Miers) Hk. f. 
paucifida Ding Hou 59, 62, coriacea (Bl.) Beumée ex & Th. 198 

OW Wey U5 coll Heyne 199 Trapaceae 4: 43-44; 6: 982 
penitilobata Ding Hou 57, crispa (L.) Hk.f. & Th. 160, Tremandraceae 458 

Ors 17. 165, 166, 190, 191, 194, Tricercandra A. Gray 128 
philippinensis Quis. 67, 75, 195, 196*, 197, 200 Trichocarya Miq. 645, 648 

82* crispa {non (L.) Hk.f. & Th.] splendens 645 
reniloba Ding Hou 60*, 67, Diels 199 Triclisia 165 

77 curtisit Ridl. 253 Trigoniaceae 4: 58-60; 10: 

rhizantha Becc. 67, 75 dentata 190 458 
robusta Steen. 66, 70*, 71 
siliquosa (Lamk) Ding Hou 

81 
sp. Ding Hou 83 
straatmanii Ding Hou 66, 69 
sumatrana (Merr.) Ding Hou 

67, 80*, 81 
tomentosa (BI.) Ding Hou 
ANT D962, OD, 19 

tricornis Maingay 62, 67, 
74, 80* 

triserialis Ding Hou 55, 59, 
66, 69 

Thuja 444 
javanica Burm.f. 453 
papuana (F.v.M.) Voss 444 

Thujoideae 444 
Thuya javanica 453 
Thymelaeaceae 4: 349-365; 

6: 1-48, 976; 7: 830; 
10: 151 

Thymelaeales 151 
Tiliacora Colebr. 157, 160—168, 

1705 172-185 
triandra (Colebr.) Diels 162, 

166, 185, 187, 208* 
Tinomiscium Miers 157-162, 

166-170, 204 
arfakianum (Becc.) Diels 

197 
elasticum Becc. 205 
javanicum Miers 205 
molle Diels 205 
petiolare Hk.f. & Th. 159, 

205, 206* 
philippinense Diels 205 
phytocrenoides Kurz ex 

T. & B. 205 
pyrrhobotryum Miq. 205 

Tinospora Miers 19, 158-171, 

188 
andamanica Diels 199 
angusta 190 
arfakiana Becc. 190, 191, 

197 
baenzigeri Forman 159, 160, 

190, 191, 195, 196*, 197 

dissitiflora (Laut. & K.Sch.) 
Diels 159, 190, 191, 
192*, 197 

glabra (Burm.f.) Merr. 159, 
165, 186719 e192: 
194, 195, 199, 200 

glandulosa Merr. 190, 194 
hastata Elmer 193 
havilandii Diels 193, 210 
hirsuta (Becc.) Forman 190, 

193 
homosepala Diels 190, 200 
macrocarpa Diels 191, 192*, 

198, 199 
megalobotrys Laut. & 

K.Sch. 187 
merrilliana Diels 159, 190, 

191, 191 
minutifiora K. Sch. & Laut. 

227 
negrotica Diels 193 

var. monticola Yamamoto 
193 

peekelti Diels 197 
polygonoides Diels 200 
pseudo-crispa Boerl. 199 
reticulata 199 
rumphii Boerl. 194, 195, 

200 
sagittata 190 
sinensis (Lour.) Merr. 190, 

200 
smilacina Benth. 191, 196* 
subcordata (Miq.) Diels 159, 

191, 192*, 200 
sumatrana (Scheff.) Becc. 

190, 191, 198, 199 
var. hanadae Yamamoto 

198 
teijsmannii Boerl. 191, 192*, 

199 
uinosporoides (F.v.M.) 

Forman 190, 192* 
trilobata Diels 159, 190, 

191, 202 
tuberculata (Lamk) Beumée 

ex Heyne 194 

Trimenia Seemann 145, 255, 
261, 326, 327, 329 map 

arfakensis Gibbs 330, 331 
bougainvilleensis (Roden- 

burg) A.C. Smith 332 
grandifolia Warb. 333 
macrura (Gilg & Schltr) 

Philipson 329 map, 330, 
SS1352 

moorei (Oliv. in Bth.) 

Philipson 328, 329 map, 
330 

myricoides Gilg & Schltr 
B30R33i 

neocaledonica 328, 329 map, 

330 
papuana Ridl. 328*, 329 

map, 330, 331* 
weinmanniifolia Seem. 328, 

329 map, 330-332 
ssp. bougainvilleensis 

Rodenb. 328, 330, 332 
Trimeniaceae 145, 255, 261, 

327-333 
Trimeria grandifolia (Hochst.) 

Warb. 333 
Trimeriza Lindl. 65 
Tristichocalyx F.v.M. 217 
Triuridaceae 109-121, 110 

map, 720 

Triuridales 109 
Triuris 110, 112 
Trochiscus Gilli 555 

macrocarpus Gilli 559 
Tropaeolaceae 639 
Tsjeru-caniram Rheede 49 
Tsjerucaniram 49 
Tsjerucanirum 49 
Tsoongiodendron 563, 564, 567, 

593 
Tsuga 338, 343 

mairei Lemée & Lév. 350 
Tuba baccifera Rumph. 213 

flava Rumph. 210 
Turneraceae 4: 235-238 

Typhaceae 4: 242-244; 6: 
982 



Ulmaceae 8: 31-76, 551; 

9°,569- 10:29 
Umbelliferae 4: 113-140, 

8955 19:,5553,.6: 983; 
72,830: 9:,569 

Urobotrya Stapf 31-35, 41 

sect. Lepionuroides Hiepko 
42 map 

sect. Urobotrya 42 
floresensis Hiepko 42 map, 

43, 48 
latisquama (Gagn.) Hiepko 

32, 43, 42 map 
longipes (Gagn.) Hiepko 

42 map 
parviflora Hiepko 41*, 42 

map, 43 
siamensis Hiepko 34, 42 

map, 43, 46 

Uvaria-leaved Magnolia Meijer 
574 

Vaccinium angulatum J.J. Sm. 
716 

commutatum Mabberley & 
Sleumer 716 

Valerianaceae 4: 253-254 

Vallisneria 112 
Vanhallia Schult. 65 

omentosaJ.A. & J.H. 
Schultes 79 

Vidara littorea Rumph. 11 
Viola rheophila Okamoto 720 
Violaceae 7: 179-212, 831; 

10: 720 

Violaria Post & O.K. 568, 569 

Viscaceae 353 
Vochysiaceae 458 

Weinmannia 123 
Wellingtonia arnottiana Meisn. 

709 
Wilkiea F.v.M. 255-257, 262, 

263, 282, 288 
foremanii Philipson 282, 

283" 
huegeliana 288 
macrophylla 288 

Wittsteinia F.v.M. 335 
papuana (Steen.) Steen. 336* 

Worcesterianthus Merr. 29 

Xanthophyllum Roxb. 455-459, 
493 

subg. Brunophyllum Meijden 
494, 535 

Index to scientific plant names 

(Xanthophyllum) 
subg. Coriaceum Meijden 

494, 528 
subg. Exsertum Meijden 494, 

533 
subg. Triadelphum Meijden 

494, 530 
subg. Xanthophyllum 494, 

500 
sect. Eystathes (Lour.) 

Meijden 500, 507 
subsect. Eystathes 507, 

526 
subsect. Jakkia (Bl.) 

Meijden 507, 508 
sect. Xanthophyllum 500 

acuminatissimum Miq. 515 
adenopodum Mig. 501 
adenotus Migq. 497, 498, 511, 

515 
var. adenotus 516 
var. lineare Mcijden 516 

affine Korth. ex Miq. 498, 
500, 501, 503 

B excelsa K. & V. 500 
ao genuina K. & V. 503 
var. adenopodum (Miq.) 

K. & V. 501 
affine (non Miq.) K.Sch. & 

Hollr. 537 
affine (non Mig.) Koord. 512 
affine (non Miq.) Ridl. 528 

amoenum Chodat 499, 533 
amoenum (non Chodat) Keith 

535 
ancolanum Miq. 498, 511 

f. angustifolia Mig. 511 
angustigemma Meijden 496, 

519 
arsatit C.E.C. Fischer 516 
beccarianum Chodat 495, 

522 
borneense Miq. 495, 508 
bracteatum Chodat 518*, 

496, 519 
brevipes Meijden 495, 535, 

536 * 
brigittae Mcijden 496, 498, 

Side 512% 
bullatum King 498, 501 
celebicum Meijden 499, 532 
ceraceifolium Meijden 497, 

517 
chartaceum Meijden 499, 

335,559 
cutrifolium Chodat 530 
clovis (Steen. ex Mcijden) 

Meijden 496, 517 
cockburnii Meijden 494, 502 

747 

(Xanthophyllum) 

contractum Meijden 499, 
532 

cordatum Korth. ex Miq. 515 
f. aequale Chodat 515 

curtisii King 514 
densiflorum Chodat 521, 522 
discolor Chodat 495, 520 

ssp. discolor 520 
ssp. macranthum Meijden 

520 
ecarinatum Chodat 499, 539 
ellipticum Korth. ex Miq. 

A909 530, 453L% 
erythrostachyum Gagnep. 

497, 511, 523 
eurhynchum Miq. 497, 524, 

525 
ssp. eurhynchum 525 
ssp. maingayi (Hk. f. ex 

A.W. Benn.) Meijden 
525 

excelsum BI. 503 
var. affine (Miq.) Boerl. 

503 
excelsum (Bl.) Mig. 500 
ferrugineum Meijden 498, 

503 
flavescens (non Roxb.) 

F.-Vill. 514 
flavescens Roxb. 498, 500, 

504, 528 
var. virens (ROxb.) 

A.W. Benn. 528 
flavovirens Elmer 520 
flavum Ridl. 505, 507 
floriferum Elmer 501 
forbesii Baker 523 
glabrescens Ridl. 508 
glandulosum Merr. 501 
glaucescens Miq. 539 
glaucum Wall. ex Hassk. 527 
gracile Chodat 513 
griffithii Hk.f.ex A.W.Benn. 

496, 513, 514 
ssp. angustifolium (Ng) 

Meijden 513 
ssp. erectum Meijden 513, 

514 
var. angustifolium Ng 513 
var. curtisii (King) Ng 

5135515 
var. montanum Ng 513, 

514 
griffithii (non A.W. Benn.) 

Rolfe 514 
hebecarpum Chodat 539 
heterophyllum Meijden 496, 

519 
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(Xanthophyllum) (Xanthophyllum) (Xanthophyllum) 
heteropleurum Chodat 505, pallidum Ridl. 501 stipitatum A.W. Benn. 497, 

507 paniculatum Migq. 514 499, 535 
hildebrandii Meijden 498, 

532 
hookerianum King 514 
hosei Ridl. 498, 502 

hypoleucum Merr. 520 
impressum Meijden 496, 

513 
incertum (BI.) Meijden 496, 

515 
insigne A.W. Benn. 536 
kalimantanum Meijden 539 
kingii Chodat 530 
korthalsianum Mig. 496, 

520 
kunstleri King 514 
laeve Meijden 499, 524 
lanceatum (Miq.) J.J. Sm. 

494, 496, 527 
lanceolatum 527 
lateriflorum Miq. 497, 527 
loheri Merr. 501 
longifolium (Bl1.) Dietr. 514 
macranthum Chodat ex Elmer 

520 
macrophyllum Baker 498, 

507 
maingayi Hk.f. ex 

A.W. Benn. 524, 525 
malayanum Meijden 495, 

526 
microcarpum Chodat 527 
molle Ridl. 522 
montanum Meijden 499, 532 
monticolum Meijden 496, 

514 
multiramosum Elmer 501 
neglectum Meijden 497, 498, 

509 
ngil Meijden 496, 526 

nigricans Meijden 495, 508 
novoguineense Meijden 496, 

526 
obscurum A.W. Benn. 499, 

536 
ovatifolium Chodat 498, 508 
palawanense Elmer 497, 516 
palembanicum Migq. 511 
palembanicum (non Miq.) 

Keith 509 
palembanicum (non Miq.) 

King 524. 525 

papuanum Whitm. ex 
Meijden 457, 499, 537, 
538* 

parvifolium Meijden 496, 
510 

parvum Chodat 513 
pauciflorum Meijden 496, 

509 
pedicellatum Meijden 495, 

Sy74 
penibukanense Heine 495, 

521 
petiolatum Meijden 496, 517 
philippinense Chodat 498, 

510 
pseudoadenotus Meijden 495, 

§21 
pseudostipulaceum Merr. 513 
pseudostipulaceum (non 

Merr.) Meijer 519 
puberulum Ridl. 525 
pubescens Meijden 495, 

504 
pulchrum King 495, 521, 

522 
ssp. pulchrum 521 

ssp. stapfii (Chodat) 
Meijden 522 

purpureum Ridl. 495, 522 
ramiflorum Meijden 494, 

495, 529*, 530 
reflexum Meijden 496, 519 
resupinatum Meijden 498, 

504 
reticulatum Chodat 495, 

522 
retinerve Meijden 497, 524 
robustum Chodat 515 

var. elmeri Chodat 515 
rufum Benn. 494, 505, 

506* 
sarawakense Chodat 503 
sarawakensis 503 
schizocarpon Chodat 495, 

504 
scortechinii King 536 
spec. 504 
spec. Anderson 530 
spec. E Ng 539 
stapferi 521 
stapfii Chodat 521, 522 

var. borneense Chodat 535 

var. glabrum Meijden 535 
var. nitidum Chodat 533 

var. pachyphyllum Chodat 
533 

var. stipitatum 535 
subcoriaceum (Chodat) 

Meijden 498, 509 
suberosum C.T.White 499, 

53392 9545 
subglobosum Elmer 539 

var. longifolium Elmer 
539 

sulfureum S02 
sulphureum King 494, 502 
sumatranum Miq. 511 
tardicrescens Meijden 498, 

510 
tenue Chodat 498, 508 

tenuipetalum Meijden 498, 
512 

trichocladum Chodat 495, 
522 

velutinum Chodat 495, 505 
venosum King 497, 525 

verrucosum Chodat 524, 

S25 
virens Roxb. 497, 528 
virescens 528 
vitellinum (BI.) Dietr. 497, 

498, 514 

var. clovis Steen. ex 

Meijden 517 
wrayl King 497, 525 

Ximenia L. 1-6, 10 

americana L. 2, 5, 11 
var. americana 11, 12* 

borneensis Baill. 15 

loranthifolia Span. 11 
olacioides W. & A. 47 

Xylosma leprusipes Clos 
TAS 

Xyridaceae 4: 366-376, 

598; 5: 557; 9: 571 

Zanonia indica L. 253 
Zizyphus littorea Teysm. ex 

Hassk. 11 
Zonalapollenites 338 
Zygophyllaceae 4: 64 
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