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Davis et al. (1995) estimated that the Sumatran flora comprises about 10,000 species,

more than the Peninsulawith 7,660 species but consideredthat endemism at the species

level was much lower, about 12% compared with 45% in Peninsular Malaysia.

From this, one thing is very clear - the flora of Sumatra is very poorly known compared

with that of Peninsular Malaysia for which there are basic floras, Ridley's Flora of the

Malay Peninsula (1922-1925), the four-volume Tree Flora of Malaya by Whitmore &

Ng (1972-1989), a recently updated checklist (Turner, 1997), as well as monographs for

dipterocarps, ferns, orchids, grasses, rattans, etc., and checklists for specific localities

and ecosystems, such as Chin's checklist of limestone plants (1977-1983). In contrast,

the only flora for Sumatra is that of Miquel (1860-1861), long outdated, there is only a

checklist for trees (Whitmore & Tantra, 1986), and very few monographs, for example,

for Impatiens (Grey-Wilson, 1989), orchids (Comber, 2001) and Nepenthes (Clarke,

2001). There are no modern and comprehensive checklists for localities, even for na-

tional parks. Outstanding from the biodiversity point of view is Laumonier's compre-

hensive vegetation survey (Laumonier, 1997).

[Editor's note: based on an unpublished thesis (2000) on the Compositae of Sumatra

Tjitrosoedirdjo (2001) listed 126('122') species of which 6 are endemic against 61 and

3, resp., in Peninsular Malaysia (Turner, 1997).]

With the little we know, how big is the flora of Sumatra likely to be? The number of

species recorded from Peninsular Malaysia is 7,660 (Turner, 1997). The number of spe-

cies in Sumatra is likely to be much higher based on land area (Sumatra covers 472,610

km 2 compared with PeninsularMalaysia's 131,598km 2 ) and, while they share many of

1) Based on a paper presented at the 3rd International seminar on tropical rainforest plants and their

utilization for development, University of Andalas, Padang, Sumatra, 23-24 October 2001.

Sumatra and Peninsular Malaysia are both part of Sundalandtogether with Borneo and

Java. Vegetation studies by Laumonier (1990, 1997) show the Sumatra flora is most

similar to that of the Peninsula (sharing 49% of species) compared with those of Borneo

(45%) or Java (37%).

From the literature, opinions about the Sumatran flora seem contradictory. On the one

hand,Van Steenis (1987) noted the peculiarity of the low number of endemic genera in

Sumatra, 13, compared with24 in PeninsularMalaysia (Johns, 1995). On the other hand,

Sumatra boasts one of the two Malesianendemic families, the Pentastemonaceae, while

the Peninsula has none.
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the same plant communities, e.g. lowland mixed dipterocarp forest, peat swamp forest,

fresh water swamp forest, mangroves, coastal forest, hill forest, lower and upper mon-

tane forest, and forest on limestone, Sumatra has many that are not found or are more

poorly represented in Peninsular Malaysia, such as deciduous monsoon forest, heath

forest, grasslands, blang, vegetation associated with volcanoes, lake margins, montane

limestone, and subalpine forest. The highest mountain in the Peninsula is only about

2,000 m a.s.l. compared with 3,805 m in Sumatra.

Another way to calculate the size of the flora is by taking the number of orchids that

represent about 10% of species in the Malesian flora (11% for Peninsular Malaysia).

This would give 11,800 species for Sumatra, based on the 1,180 species recorded by
Comber(2001), far more than the Peninsula's 7,660.

Some genera for which revisions are available (Table 1) also suggest that many groups

are better represented in Sumatra. The notable exception is the Dipterocarpaceae.

The lower species number for genera like Monophyllaea and Paraboea that are most

speciose on limestone is clearly an artifact of under-collecting in Sumatra where lime-

stone has hardly been botanically explored. Under-collecting is indeeda major problem

in Sumatra. Laumonier (1997) calculated that there were only 24 herbarium specimens

per km 2 for Sumatra compared with 175 in the Peninsula. This would explain the great

discrepancy in, for example, the numberof Henckelia species in the Peninsula (90 spe-

cies) compared with only 12 described from Sumatra.

Several taxa that are better represented in Sumatra are those where the majority of spe-

cies (Ericaceae, Impatiens, and Nepenthes ) are montane. Considering that the Barisan

Range is far more extensive than the Main Range in the Peninsula and reaches much

higher altitudes, the Sumatran montane flora is likely to be much more species rich.

Collecting has centred on Gunung Leuser, the Lake Toba area and Gunung Kerinchi,

leaving much of the Range unexplored (Ashton, 1989).

Sumatra Peninsular Malaysia

Dipterocarpaceae

Elaeocarpus

Ericaceae

Impatiens

Monophyllaea

Nepenthes

Orchidaceae

Paraboea

Rhaphidophora

Schismatoglottis

Compositae

No. spp. % endemicity No. spp. % endemicity

95 10 156 16

34 38 42 47

76 59 47 44

30 96 11 72

5 80 7 71

29 76 10 50

1118 41 850 27

6 80 18 77

15 26 15 13

16 56 7 14

126 5.5 61 5

Table 1. Species number and endemicity in some Sumatran and Peninsular Malaysian plants

Sumatra Peninsular Malaysia

No. spp % endemicity No. spp. % endemicity

Dipterocarpaceae 95 10 156 16

Elaeocarpus 34 38 42 47

Ericaceae 76 59 47 44

Impatiens 30 96 11 72

Monophyllaea 5 80 7 71

Nepenthes 29 76 10 50

Orchidaceae 1118 41 850 27

Paraboea 6 80 IS 77

Rhaphidophora 1? 26 15 13

Schismatoglottis 16 56 7 14

Compositae 126 5.5 61 5
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Another point is that there are many new species already collected but still undescribed

and many groups of plants that are still under-collected.For example, Sands (2001) con-

siders there are at least 56 taxa of Begonia represented in herbariumbut only 36 have

been described. Even for trees, Laumonier (1990), who recorded2,500 tree species dur-

ing the course of his vegetation survey, estimated that these represented only between

70-80% of the total tree flora, which would bring the figure to 3,000 species and close

to that for the Peninsula. Comber (2001) estimated that the number of orchids will in-

crease by 10% as many new species await discovery.

So what can these figures tell us? The estimate of 10,000 (Davis et al., 1995) is probably

within the right order of magnitude but is probably on the low side. However, the esti-

mate for the level of endemism at 12% is far too low.

Apart from the Dipterocarpaceae, a lowland group that was able to be dispersed between

Borneo, Peninsular Malaysia and Sumatra when they formed a single land mass during

the Ice Ages (Johns, 1995), all the other groups in Table 1 exhibit much higher levels of

endemism than 12%, which are comparable to, or even higher than, those in the Penin-

sula. Even for trees that tend to be more widespread than herbs, the levels are quite

similar: Laumonier (1990) estimates 20% for Sumatra's 2,500 tree species; while Ng

(1991) gives 26.4% for the 2,830 species in PeninsularMalaysia. For non-climbing herbs

that make up about 30%of the flora, there is no differencebetween the levels for Penin-

sular Malaysia and Sumatra (between 40-97%), while for ferns Sumatra shows much

higher endemism with46 endemic species compared with only 8 in PeninsularMalaysia

(Johns, 1995).

The biodiversity of Sumatra is fascinating, not only are there a wide range ofplant com-

munities but there are also 19 distinct subfloristic divisions (Laumonier, 1990, 1997)

and the phytogeographical links are various: with Borneo and Peninsular Malaysia, with

the Indochinese flora in the north, the Javanese mountainflora to the south, and the Riau

Pocket that includes southern Sumatra, southern and eastern Peninsular Malaysia and

west and north-west Borneo (Ashton, 1989; Laumonier, 1997). Because of this, no single

area can protect more than a small fraction of Sumatra's flora. In an attempt to prioritize

biodiversity hotspots, only six localities were identified(Davis et al., 1995). This con-

trast with Peninsular Malaysia for which 11 areas were identifiedwith an additional21

localities pinpointed for limestoneand 17 for montane areas.

Table 2. Centres of plant diversity for Sumatra (Davis et al., 1995)

size (km 2
) altitude (m) estimated

no. spp.

G. Leuser NP 9000 0-3466 2000-3000

Limestone 5000 150-1500 1500-2000

Barisan Selatan 3650 0-1964 ?

Tigapuluh Mts 2000 150-800 2000-3000

Berbak Game Reserve 1750 0-16 1

Kerinchi-Seblat NP 1485 200-3805 2000-3000
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The first point to note is that there are no comprehensive, up-to-date checklists for any

of these localities and that for two there are no floristic data at all. These two data de-

ficient sites, Barisan Selatan and Berbak Game Reserve, are included because lowland

forest is such an endangered ecosystem in Sumatra. It is estimated that less than 1 % of

lowland forests is left. For the montane ecosystems, the Kerinci-SeblatNP, representing

mountainsof volcanic origin, and Gunung Leuser of non-volcanic origin, are both rela-

tively well collected, the latterby the intensive and extensive botanical explorations of

De Wilde & Duyfjes between 1972 and 1985. The Tigapuluh Mountains represent the

Riau Pocket. For limestone no specific locality is mentioned, nor do any inventories or

publications exist.

This lack of informationis chronic. It hampers conservation of rare and unique species

simply because it is not known where they occur or how local they are. It restricts the

value that can be gained from useful indigenous plants when there are insufficient re-

sources to identify them or know where they grow. It reduces the appreciation of the

value of natural ecosystems for sustaining water supplies, preventing erosion, siltation

and flooding. It hampers scientific discovery by local scientists in both in the recogni-

tion of new species, new bioactive chemicals and pharmaceuticals, and prevents publi-

cation in international-standardjournals, and this in turn undermines the expertise and

level of teaching in local institutes, which produce the next generation of botanists.

Thisall points to the urgentneed for collecting herbarium specimens (Ashton, 1989; De

Wilde, 1989; Laumonier, 1997) with a focus on lowland areas that are vanishing at a

rapid rate and little known areas such as limestone hills and mountain peaks. Even in

1987, Whitten et al. reported that 70-80%of lowland forest and 30% of forest in moun-

tains was lost. With such widespread deforestation, the specter of extinction becomes

very real and even a conservative estimate of 2% extinction rate (Kiew, 2001) translates

into about 200 extinct species. De Wilde & Duyfjes (2001) have already reported sever-

al species collected early in the last century that have not been collected since.

Ashton (1989) and De Wilde (1989) both noted that therewere no local Sumatran insti-

tutes that could carry out wide ranging biodiversity surveys. In Sumatra, taxonomy and

botanical exploration is based in local universities, which are hampered by a lack of

staff, taxonomic literature, and authoritatively identified herbarium specimens, not to

mention financial hardship since the recent currency crisis. Ashton (1989) has gone so

far as to say "From the mid 1970s the rate ofinventory of the regional flora has seriously

declined to a point where it is now derisory". Although Indonesia was the recipient of a

GEF grant for biodiversity inventory, this has hardly changed the situation in Sumatra.

Laumonier(1990) makes the additionalpoint that there is a severe lack of local floras

and manuals that can be used by students or local researchers to get a graspof the local

flora. Although Whitten et al.'s Ecology of Sumatra is important in filling a gap in local

knowledge and is especially useful in providing an overview, its ecological approach

does not address the barrier to carrying out local ecological research, namely how to

identify the species? And without the possibility of accurate scientific names how can

the local academic publish his research?
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Ashton (1989) suggested that internationalcollaborationis one way forward with local

institutes acting as co-sponsors. Indeed, it was the Japanese universities collaboration

with Andalas University, Padang, that added a new endemic genus, Furtadoa (Araceae),

to the Sumatran flora (Hotta, 1981). Overseas specialists can contribute a great deal in

transferof knowledge and expertise, contributing to accurate identificationof herbarium

specimens, providing obscure and difficult-to-get literature, and collaborating on revi-

sions that can be published internationally. One setback is that grants for scientific re-

search are generally on a shoe-string so most scientists cannot come with bags of money

but they can compensate by coming with bags of enthusiasm. It was personal enthusi-

asm, largely self-funded, that produced the two recent fine monographs on the orchids

and pitcher plants of Sumatra. Sumatra is an exciting place botanically -
there are cer-

tainly new species, even genera, waiting to be discoveredand described, as well as little-

known plant communities with high endemism, such as limestone, mountains in Aceh,

the Indragiri coastal hills, and many more, awaiting botanical exploration.

How else can the vast lacunas in our knowledge and understanding ofthe biodiversity of

Sumatra proceed at an increased rate but with international collaboration? The ratio of

botanists to plant species in the tropics will never be sufficient, but international col-

laboration can help to fill the gap, especially if research permits can be granted with the

same speed as logging and clearing of the Sumatran flora is proceeding.
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AN INDISPENSABLE AID TO IDENTIFY PLANTS FROM SOUTHEAST ASIA

Malesian Seed Plants — M.M.J. van Balgooy

Volume 1
— Spot-characters

1997 — ISBN 90-71236-31-5 — 154 pages, 73 illustrations — Price: EUR 22.50

This book contains 105 lists of 'spot-characters', conspicuous features easily observed on

herbarium specimens. The characters include features of habit, petioles, stipules, leaves,

exudate, smell, inflorescence, flowers, fruits and seeds. Each character is briefly explained

and, where possible, illustrated.

Volume 2 — Portraits of tree families

1998 — ISBN 90-71236-36-6— 307 pages, 181 illustrations
—

Price: EUR 45.00

Part two ofthe series contains 'portraits' of 111 Malesian familieswith at least onespecies

reaching a height of more than 10 m or a diameterat breast height of 10 cm or more. Each

portrait contains a list of characters pertaining to all Malesian members of the family,

characters found in most members of the family, taxa within the family easily recognized

by virtue of unusual striking characters, families often confounded with the family, notes

or distribution, ecology, uses, at least one literature reference, one or more illustrations

and a list of spot-characters, referring to Volume 1.

Volume 3 — Portraits ofnon-tree families

2001
—

ISBN 90-71236-50-1 —
260 pages, 190 illustrations

—
Price: EUR 45.00

The setup of this book is similar to that ofVolume 2. It contains portraits of 124 Malesian

seed plant familiesof which the members are herbs, shrubs, climbers or treelets less than

10 m tall and with a diameter at breast height of less than 10 cm. Besides it contains

corrections and additions to the lists of spot-characters in Volume 1 and some lists of new

spot-characters.

Special Offer !

The three volumes together can be ordered at a much reduced price ofEUR 80.00.

Orders to be sent to: Publications Department
NationaalHerbarium Nederland, Universiteit Leiden branch

P. O. Box 9514,2300 RA Leiden, The Netherlands

e-mail: zoelen@nhn.leidenuniv.nl


