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 ABSTRACT 

ROSALINA, Y., KARTAWINATA, K., NISYAWATI, NURDIN, E. & SUPRIATNA, J. 2014. Floristic composition 

and structure of a peat swamp forest in the conservation area  of the PT National Sago Prima, Selat Panjang, Riau, 

Indonesia, Reinwardtia 14(1): 193 – 210.  ―  We studied the floristic composition and structure of the logged-over peat 

swamp forest in the  PT National Sago Prima of PT Sampoerna Agro Tbk. group for future management of the conser-

vation area that has been  set aside by the company.  In January - February 2012, 25 quadrats of 20 m × 20 m were laid 

out systematically along a transect,  thus covering a sampled area of 1-ha.  The results showed that the study site was a 

regenerating and developing secondary  peat swamp forests having high plant species richness. The total number of 

species recorded was 73 species of 38 families, consisting of 49 species (30 families) of trees (DBH≥ 10 cm ), 42     

species (24 families) of saplings (H > 1.5 m and DBH < 10 cm) and 41 species (27 families) of seedlings and under-

growth. Tree density was 550 individuals/ha and total tree basal area was 18.32 m2. The Shannon-Wiener’s Diversity 
Index for trees was high  (3.05)  Two tree species with the highest Importance Values (IV) were Pandanus atrocarpus 

(IV = 45.86 %) and Blumeodendron subrotundifolium (22.46%). The tree families with the highest IV were Pandana-

ceae (45.86), Myrtaceae (40.37) and Dipterocarpaceae (39.20).  Forest structure dominated by trees with a diameter 

below 20 cm amounting to 408 trees/ha (74.05%). D and E strata with height of less than 20 m, and density of 431 

trees/ha (78.36%). Jaccard Similarity index among species, showed strong association between Pandanus atrocarpus 

and Blumeodendron subrotundifolium and based on this association combined with high IVs, the two parameters of 

species characterized the forest, hence the forest  could be designated as the Pandanus atrocarpus–Blumeodendron   

subrotundifolium association. Primary forest species with high economic values were still present in the forest. Eleven 

species can be included in the IUCN Red List, of which Shorea rugosa is in the category of Critically Endangered,  

Shorea teysmanniana Endangered and  Gonystylus bancanus Vulnerable, hence they should  be protected. 

  

Key words: High species richness, Pandanus atrocarpus, peat swamp forest, Riau.  

  

ABSTRAK 

ROSALINA, Y., KARTAWINATA, K., NISYAWATI, NURDIN, E. & SUPRIATNA, J. 2014. Komposisi dan struktur 

flora hutan rawa gambut di kawasan konservasi PT National Sago Prima, Selat Panjang, Riau, Indonesia, Reinwardtia 

14(1): 193 – 210. ― Kami mempelajari komposisi dan struktur hutan rawa gambut bekas tebangan di PT National Sago 
Prima milik PT Sampoerna Agro Tbk. Group untuk manajemen kedepan pada kawasan konservasi yang telah disiapkan 

oleh perusahaan. Pada Januari - Februari 2012, 25 kuadrat dari 20 m × 20 m dibuat secara sistematik sepanjang transek, 

yang menutupi kawasan contoh sebesar 1-ha. Hasil penelitian menunjukkan bahwa kawasan yang diteliti merupakan 

hutan rawa gambut dengan tingkat kekayaan jenis yang tinggi. Jumlah jenis yang tercatat sebanyak 73 jenis dari 38 

suku, terdiri atas 49 jenis (30 suku) pohon (DBH≥ 10 cm ), 42 jenis anakan (24 suku) (H > 1.5 m dan DBH < 10 cm) 
dan 41 jenis (27 suku) bibit dan semak. Kerapatan pohon 550 individu/ha, dan jumlah area basal pohon seluas 18.32 m2. 

Indeks Keragaman Shannon-Wiener untuk pohon cukup tinggi (3.05). Dua jenis pohon dengan Nilai Kepentingan (NK) 

tertinggi adalah Pandanus atrocarpus (NK = 45.86%) dan Blumeodendron subrotundifolium (22.46%). Pohon dengan 

mailto:yusi.rosalina@sampoernaagro.com
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NK tertinggi adalah Pandanaceae (45.86), Myrtaceae (40.37), dan Dipterocarpaceae (39.20). Struktur hutan didominasi 

oleh pohon dengan diameter dibawah 20 cm sebanyak 408 pohon/ha (74.05%), strata D dan E dengan tinggi kurang 

dari 20 m dan kerapatan 431 pohon/ha (78.36%).  Indeks Kesamaan Jaccard diantara jenis, menunjukkan adanya 

asosiasi yang kuat antara Pandanus atrocarpus dan Blumeodendron subrotundifolium dan berdasarkan asosiasi yang 

dikombinasi dengan NK yang tinggi. Oleh karena itu kedua parameter tersebut dapat digunakan untuk 

mengkarakterisasi hutan tersebut, maka hutan tersebut dapat dilihat sebagai asosiasi antara Pandanus atrocarpus-

Blumeodendron subrotundifolium. Jenis-jenis yang tumbuh di hutan primer dan mempunyai nilai ekonomi yang tinggi 

masih ditemukan. Sebelas jenis dapat digolongkan masuk kedalam IUCN Red List, dimana Shorea rugosa berada 

dalam kategori terancam punah, Shorea teysmanniana dalam kategori terancam dan Gonystylus bancanus dalam   

kategori rentan, sehingga jenis-jenis tersebut perlu dilindungi.  

  

Kata kunci: Hutan rawa gambut, kekayaan jenis yang tinggi, Pandanus atrocarpus, Riau. 

INTRODUCTION 

     

    The peat swamp forest in Indonesia covers a 

total area of 20.6 million hectares or  10.8% of the 

total land area of the country. In the  Riau Province 

it is the most important and main ecosystem,  

covering  about 7.2 million hectares or 45% of the 

total land area of the province (Wahyunto et al., 

2005). The National Sago Prima Company (PT 

NSP), a sago plantation company located in the 

Kepulauan Meranti Regency in the Riau Province,  

within its concession area, has set aside a 

conservation area covering  a total area of 2,088 

hectares of forest. It consists of logged-over peat 

swamp forest and was initially part of the 

production forest concession area of the PT.       

National Timber and Forest Product (PT. NTFP). 

This conservation area is considered important for 

sustainable use of peat land as sago plantation. It 

could contribute to  the preservation, maintenance 

and improvement of biodiversity of the peat swamp 

forest in the region.  

    To date there has been no ecological studies in 

the secondary swamp forest developed after 

logging, which is very important and interesting 

(Kartawinata, 2005). Earlier vegetation  studies on 

peat swamp forests in Sumatra were undertaken by 

Anderson (1976), Sambas et al. (1994), Purwaning-

sih & Yusuf (1999), Mogea & Mansur (1999),   

Istomo (2002), Siregar (2002), Saharjo & Nurha-

yati (2007), Partomihardjo et al. (2011), and 

Purwaningsih (2011).  

    For the purpose of developing a management 

scheme of the conservation area, the company 

needs to secure field biodiverity data. In this 

respect a study on the floristic composition and 

structure of the peat swamp forest in the 

conservation area was initiated and reported in this 

paper. Such data are important for measuring the 

suitability and the priority of conservation  (Keel et 

al., 1993) and are also important to maintain the 

carbon balance and other environmental functions  

(Istomo et al., 2009).  

METHODS 

 

    The study was undertaken from January  to  

February 2012 at one of  the peat swamp forest  

strips dividing the sago plantation  of the PT.   

National Sago Prima (PT NSP), a subsidiary of 

the  PT Sampoerna Agro Tbk. The strips have 

been designated as the conservation area. The 

plantation is located at Selat Panjang, the Tebing 

Tinggi District, Kepulauan Meranti Regency,  

Riau Province at  0°31 S - 1°08’ N  and 101°43’ - 
103°08’ E, with the altitude of  0-50 m asl.   

    The study site (Fig. 1) is part of the peat swamp 

forest that  forms a corridor of 300 m wide 

extending for 40 km from south-east to north-west 

along the northern border of PT NSP. It was a 

forest concession selectively logged during the 

periods of 1974–1994 and 1995–2003 by the PT 

National Timber and Forest Product (PT NTFP).  

It was further converted into the Industrial Timber 

Estate and then into the sago industrial forest 

plantation. The area was also illegally logged by 

local community in 2000-2005.  

    The topography is more or less flat with the 

slope of 0-8 %. In the Schmidt dan Ferguson 

(1951) scheme, the rainfall at the site belongs to 

the rainfall type B with  the ratio of the number of 

dry months over  the nunber of wet months,  Q = 

33.3%. The annual rainfall is 1966 mm. The total 

rainfall on the year 2008 at Kota Selat Panjang, 

the capital of the Kepulauan Meranti Regency was 

1409 mm with the total rain days of 65 (RKU 

NSP 2010), meanwhile the normal rainfall data of 

28 years was 2395 mm (Berlage, 1949) (Fig. 2). 

In the  USDA (1975) classification, the soils of 

the area  belong to Tropohemists and 

Troposaprists (peat soil), and Tropaquents (PT 

National Sagu Prima, 2010).   

    The study site was sampled with 25 quadrats of 

20 × 20 m each, making the total area sampled  of 
1-ha. The quadrats were systematically laid out at 

30 m intervals along a transect extending from 

south-east to north-west at the above-mentioned 
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Fig. 1.  A map  showing the   study site in a logged-over peat swamp forest at Selat Panjang, Riau. 

Fig. 2. The monthly rainfall Kota Selat Panjang  on  the year 1913–1941 and  2008 (source: 

Berlage, 1949 and RKU NSP, 2010). 
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forest corridor on the northern border of the PT 

NST plantation. The first quadrat was established 

at the coordinate of  00°48'53.5" N and 102°

53'44.3" E with the mean altitude  of 16 m.  

    The 20 × 20 m quadrats were used to record  
trees with DBH (Diameter at Breast Height) ≥ 10 
cm. Saplings, defined as trees with height (H) > 1.5 

m and DBH < 10 cm, were enumerated in 5 × 5 m  

plots nested in the quadrats. All trees and saplings 

were indentified, their circumferences were 

measured at breast height (1.5 m above ground) 

and the numbers of stems of trees and saplings  

were counted. The diameter was calculated by 

converting the circumference using the formula  Di 

= Circumference/3.14.  The basal area (BA) of 

each  tree and each sapling was calculated  by the 

formula  BA =  3.14 Di2/4.  Seedlings (defined as 

woody plants with more than two leaves and height 

of < 1.5 m) and other undergrowth species were 

sampled with 2 × 2 m subplots nested in the 5 × 5 

m plots. The vegetation parameters of seedlings 

measured were number of individuals, cover, and 

species identity. Voucher specimens for all species 

were collected and identified at the Herbarium 

Bogoriense of the  Research Center of Biology at 

Cibinong, Bogor. 

    Data analysis include the calculation of D 

(Density), RD (Relative Density), Do (Dominance) 

expressed as basal area, DoR (Relative 

Dominance), F (Frequency), FR (Relative 

Frequency) and IV ( Importance Value  = FR + DR 

+ DoR)  for each species of trees, saplings, 

seedlings and undergrowth  (Cox 1967; Mueller-

Dombois & Ellenberg, 1974).  Shannon-Wiener’s 
Diversity Index was calculated using the formula  

H’ = -Σ pi ln pi, where pi = number of individuals 

of the species (Muller-Dombois & Ellenberg, 

1974).  Diversity can also be defined as richness of 

species and can be expressed as alpha diversity, i.e. 

diversity in individual sample units and beta 

diversity, i.e. diversity in a collection of sample 

units (Whittaker, 1972). On the basis of Jaccard’s 
similarity between tree species composition of 

quadrats a dendrogram of quadrats was constructed 

using Multivariate Statistical Package (MVSP). 

Ordination of the quadrats was performed with 

Principle Component Analysis (PCA) based on 

dominance data using BioDiversity Professional  

(BDPro) software.  

 

RESULTS AND DISCUSSION 

 

Floristic composition 

    In the sampled area we registered 73 species and 

38 families of trees, saplings and seedlings.  For the 

trees we recorded 49 species and 30 families 

represented by  550/ha stems and a total basal area 

of 18.321 m2/ha  (Table 1 and Appendix 1). 

Meanwhile, in the sapling stage 42 species and 24 

families were recorded with the total number of 

individuals of 6128/ha and basal area of 6.07 m2/

ha in the seedling stage and undergrowth, we 

recorded 41 species of 27 families with a density 

8576 individuals per hectare. The tree stand 

characteristics are summarized in Table 1.  

    The curve shows that the number of species 

increases steadily with the increase of cumulative 

area of the quadrats until it reaches the area of 

about 0.9 ha. Thereafter it levels off,  indicating 

roughly the minimum area of 1 hectare and also 

the low species richness. This is due to the fact 

that  the forest is a selectively logged-over forest,  

composed of the mixture of residual and 

regenerating  primary forest species and invading 

secondary forest species filling up the gaps 

resulted from the logging.  It is comparable to the 

species-area curve of the dryland secondary forest 

in East Kalimantan (Riswan, 1982). It differs, 

however, from the species-area curve of a dryland 

primary forest, where  at 1-ha the species still 

increases sharply without any indication of 

declining (Kartawinata, 2005). The present study 

in 25 quadrats with a total area of 1-ha can be 

considered sufficient to represent the floristic 

richness of the selectively logged peat swamp 

forest in the area.  

    Table 2 shows that the data of  other studies in  

both primary and secondary forests elsewhere   

(Mirmanto et al., 1993; Purwaningsih & Yusuf, 

1999; Sambas et al., 1994) are relatively 

comparable to our data. Earlier investigation  in 

the vicinity of the present study area (Wibowo, 

Stand 

characteristics 
Dipterocarps    Non-Dipterocarp Total 

Number of tree  

species 
2 (4.08 %) 47 (95.92 %) 49 

Tree density 

(stems/ha) 
32 518 550 

Mean tree 

density per 

quadrat 

1.24 20.72  22 

Tree basal area  

(m2/ha) 
4.67 (25.5%) 13.65 (74.5 %) 18.32 

Mean basal 

area per tree 

(m2/ha) 

0.15 0.26 0.33 

Table 1. Stand characteristics of a 1-ha plot  in  a 

logged-over peat swamp forest at Selat 

Panjang, Riau. 
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1995) recorded much poorer species, ranging 

from 34 to 41 species in 2.5 hectare. In the present 

study, about  38 years after logging,  the forest has  

been regenerating and developing into a 

structurally more complex forest dominated by 

primary forest species and only a few  secondary 

forest species were recorded, i.e. Archidendron 

borneense, Ficus sundaica, Macaranga 

caladifolia, M. triloba, Pandanus atrocarpus, 

Pimeleodendron griffithianum and Timonius 

flavescens. Canopy gaps created by fallen and 

uprooted trees  were common. We recorded  251 

uprooted trees in the entire 1 ha sampled quadrats.  

Furthermore, the above situation could be 

attributed also  to the fact that at present the study 

site was more open than before, due to the 

disturbance resulted from illegal logging activities   

by local communities. These conditions led  to the 

decrease of the density and dominance of trees as 

well as making the site more vulnerable to  

invasion by secondary forest species originally not 

present in the unlogged primary forest. The 

difference in the species richness could also be 

due to different degrees of disturbance in different 

primary and secondary peat swamp forests studied 

by various authors.  

    The basal area of 18.321 m2/ha in the present 

study was lower than those in other peat swamp 

forests, ranging from  19.53 – 44.43 m2/ha.  but 

the density  did not differ much, where elsewhere 

the range was 459-806 trees/ha (Table 2). 

The range of alpha diversity of the tree stage 

was 6-14 and the beta diversity was 49.  The  

Shannon-Wiener diversity index (H’) of the 

community at the tree stage was 3.05, at sapling 

stage 2.09, and at seedling and  undergrowth level 

1.97. The index at the tree stage was high while 

those at sapling, seedling and undergrowth levels 

were lower. The pattern of declining diversity from 

upper to lower strata of a community is normal in a 

natural community. It may be inferred that the 

protected peat swamp forest of the  PT NSP had a 

high plant species diversity value. Therefore, it 

should be maintained and managed properly and 

allowed  to develop further following natural 

successions,  which in time will lead to the 

diversity condition similar to that of an undisturbed 

community.  

    The species with highest IV, resulted from 

highest density, basal area and frequency, was  

Pandanus atrocarpus. It was  a robust, big, tall  and 

woody monocot with DBH > 10 cm, hence treated 

as a tree in the present study. Our observation 

showed that it occurred abundantly in the 

selectively logged and  secondary forests  near the 

study site. It thrives well and is dominant  and 

common in primary peat swamp forests in Sumatra 

and Kalimantan (Ary Keim, pers. comm., 2013). 

Other species with high IVs included Blumeoden-

dron subrotundifolium Euodia aromatica and Syzy-

gium lineatum. They are common species occurring 

in peatswamp forests elsewhere (Anderson, 1963; 

1976; Siregar & Sambas, 1999; Simbolon & Mir-

manto, 1999; Purwaningsih & Yusuf, 1999; Sam-

bas & Suharjono, 1994; Withmore, 1986). 

 

Fig. 3. Species –area  curve for  tree species  in a total 1-ha sampled logged-over peat swamp forest at Selat Panjang,  

           Riau. 
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Locality 
Plot Size 

(ha) 

DBH 
(cm) 

Number of 

Species 

Density 
(tree/ha) 

Basal Area 
(m2/ha) 

References 

Riau,  Kepulauan Meranti , 

selectively logged forest 

1 > 10 50 550 18.32 Present  Study 
  

Riau, Giam Siak Kecil-Bukit 

Batu Biosphere Reserve, 

Makmur, primary forest 

  
1 

  
>10 

  
64 

  
578 

  
30.15 

  
Partomihardjo et 

al. (2011) 
  

Riau, Giam Siak Kecil-Bukit 

Batu Biosphere Reserve, 

Humus,  primary forest 

  
1 

  
>10 

  
48 

  
556 

  
29.75 

  
Partomihardjo 

et al. (2011) 
  

South Aceh, Gunung Leuser 

National Par, Suaq Belimbing, 

primary and secondary forest 

1.6 > 10 44 806 44.43 Purwaningsih & 

Yusuf (1999)   

Central Kalimantan Vernonia-

Macaranga  community, 

secondary forest 

1.6 > 10 76 520 30.15 Mirmanto et al. 

(1993)   

Central Kalimantan Cratoxy-

lum-Elaeocarpus community, 

secondary forest 

1.6 > 10 51 485 29.18 Mirmanto et al. 

(1993)   

Central Kalimantan, Shorea – 

Palaquium community, 

primary forest 

1.6 > 10 25 485 22.65 Mirmanto et al. 

(1993)   

Sanggau, West Kalimantan,  

primary forest 

1 > 10 60 513 17.67 Sambas et.al. 

(1994)   

West Kalimantan,  Sambas, 

primary forest 

1.05 > 10 86 698 24.29 Siregar &  

Sambas (1999) 
  

Tabel 2. Comparison of the  present study with those in peat swamp forests of  Riau, Aceh  and Kalimantan  by 

various authors  

Tabel  3.  Ten species at tree level having highest Importance Values (IV)  with the associated values of Basal Area 

(BA),  Density (D) and Frequency (F) in a 1-ha plot of logged-over peat swamp forest at Selat Panjang, 

Riau 

No Spesies 
BA (m2/

ha) 
D (trees/ha) 

F 

(%) 

IV 

(%) 

1 Pandanus atrocarpus 3.79 101 0.76 45.86 

2 Blumeodendron subrotundifolium 0.84 59 0.80 22.46 

3 Shorea teysmanniana 2.98 14 0.32 21.69 

4 Euodia aromatica 0.82 41 0.72 18.36 

5 Syzygium lineatum 0.80 41 0.68 17.93 

6 Shorea rugosa 1.69 18 0.56 17.51 

7 Diospyros javanica 0.30 23 0.72 12.26 

8 Syzygium densiflorum 0.60 25 0.48 12.11 

9 Tetramerista glabra 0.79 12 0.40 10.06 

10 Knema laterifolia 0.41 18 0.44 9.45 
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    It is interesting to note that dipterocarp species 

did not constitute the dominant and only two 

species occurred here,  Shorea teysmanniana and  

Shorea rugosa, which jointly had IV = 39.21%, 

thus trailing second after Pandanus atrocarpus. 

Table 3 shows that the two species of dipterocarps  

present in the sample constituted only 4% of the 

total number of species. In term of basal area, 

however they  constituted 25.5% of the total basal 

area, due to the large size of the tree trunk with 

diameter range of 10-141 cm and the mean of 

31.29 cm.  

    Myrtaceae was the richest, followed by  

Euphorbiaceae, Rutaceae  and Sapotaceae, the 

rests had 2 or 1 species (Table 4; Appendix I). In 

terms of the importance value Pandanaceae had 

the highest, followed by Myrtaceae, 

Dipterocarpaceae,  Euphorbiaceae, Rutaceae, 

Sapotaceae etc. (Table 5). Dipterocarpaceae was 

not the most important family in the community, 

occupying only the fifth in the list and was 

represented by Shorea rugosa and S. 

teysmanniana. In primary swamp forests in 

Sumatra and Borneo, Dipterocarpaceae is in 

general prevalent if not dominant in the 

community (Anderson,  1963, 1976; Ashton, 

1982; Simbolon & Mirmanto, 1999; Whitmore, 

1986).  Anderson (1963) stated that Shorea 

albida, S. platycarpa., S. rugosa var. uliginosa, S. 

scabrida and S. tesymanniana were generally 

common and even dominant. 

    Jaccard’s similarity indices among the 25 
quadrats based on tree density were calculated 

using Multivariate Statistical Package (MVSP) to 

observe the degree of species compositional 

similarities as expressed in a dendrogram of 

quadrats (Fig. 4).  The similarities among  quadrats 

were mostly small, where 98.0 % of them were less 

than 0.5 as indicated in the dendrogram. It 

indicated that the forest under investigation was 

heterogeneous in term of floristic composition.  

Species diversity was relatively high, as indicated 

above that the Shannon-Wiener diversity index 

(H’) was high  (i.e. 3.05) and the range of alpha 

diversity was 6-14 and the beta diversity was 50. 

The dendrogram shows the clustering of the plots 

at different degree of similarities (A, B, C, D & E). 

This situation could be attributed to different 

habitat conditions of the quadrats, particularly the 

degrees and extent of past logging resulted in the  

formation of gaps of different sizes, since the 

habitat factors did not vary much. In each quadrat 

we measured that soil pH varied from 3.7 to 5.0, 

depth to  water table from 0.8 to 2.0 m, organic 

carbon from 34.8 to  58.3% and nitrogen from 0.76 

to 1.20%. 

    Jaccard’s similarity index for distribution of 
species with frequency of  greater than 50 % is 

presented in Fig. 5. Pandanus atrocarpus and  

Blumeodendron subrotundifolium had the  highest  

degree of similarity of distribution in the quadrats 

(Jaccard Index of 0.64). Other species with 

relatively high similarities of distribution (Jaccard’s 
Index of 0.50) were Euodia  aromatica, Diospyros 

javanica, Syzygium lineatum and Shorea  rugosa. 

Pandanaus atrocarpus is also a species  with 

highest Importance Value (45.86%)  followed by 

Blumeodendron subrotundifolium  (22.46%).  

Table 4. Ten families with highest Importance Values (IV) in a 1-ha plot of 

logged-over peat swamp forest at Selat Panjang, Riau. 

No Family 
Number of 

species 
IV (%)   

1 Myrtaceae 7         40.37   

2 Euphorbiaceae 4         36.79   

3 Rutaceae 4         23.57   

4 Sapotaceae 4         12.21   

5 Dipterocarpaceae 2         39.21   

6 Ebenaceae 2         14.67   

7 Myristicacea 2         14.05   

8 Pandanaceae 1         45.86   

9 Theaceae 1         10.06   

10 Hypericaceae 1           8.39   
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Based on the similarity of distribution and high 

importance values the two species could be used as 

character species for naming the community as 

Pandanus atrocarpus-Blumeodendron subrotundi-

folium association.   

   The decreasing number of species, density, basal 

area and frequency was definitely atributed to the 

selective logging activities in the early years 

followed by illegal logging in the later years. 

Dipterocarp species were the prime targets for 

selective logging operations as they were the most 

valuable  trees economically.  In selective logging  

practices trees with DBH ≥ 50 cm were extracted  
and later often times re-logging and illegal logging 

took  place harvesting  any residual trees of 

different sizes thought to have commercial values. 

Thus, the existing population of dipterocarp 

species in the present  study were residual  trees 

that  have been growing since the time of last 

logging in 1974-1975 and 1984-1985 (Wibowo, 

1995).   

   We observed the difference in species 

dominance in the primary and in logged-over 

forests  in the same locality of the present study 

area compared to the conditions reported 17 years 

ago. Wibowo (1995) recorded that  the prevalent  

species in the primary forest included Calophyl-

lum inophyllum, Cratoxylum arborescens, Shorea 

Fig. 4. Dendrogram of the 25 quadrats. constructed using Jaccard’s similarity indices based on the species density in a 
1-ha plot of logged-over peat swamp forest at Selat Panjang, Riau. 

Fig. 5. Dendrogram of 10 tree species (F > 0.5), constructed based on Jaccard’s similarity  using tree density data  in a 
1-ha plot of logged-over peat swamp forest at Selat Panjang, Riau. 
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Table 5. Habitat data at the research site of a 1-ha plot of logged-over peat swamp forest at Selat Panjang, Riau. 

Air temperature 23.8 – 30.6 ºC Ca 0.43 – 2.85 ppm 

Air humidity 66 – 98 % Mg 3.61 – 5.04 ppm 

Light intensity 54 – 9200 lux K 0.20 – 0.33 ppm 

Soil moisture 60 –86 % Na 1.12 – 2.43 ppm 

Depth to the water surface 0.8 – 2  m  CEC 41.3 – 82.9 cmol(+)/kg 

Depth of peat 5 m – 6 m Al 0.09 – 0.23 ppm 

Soil pH 3.3 – 4.1 H 0.95 – 2.73 ppm 

 Organic C 34.1 – 58.3 % Mn 10.1 – 28 ppm 

Total N 0.76 – 1.53 % Zn 2.51 – 11.5 ppm 

C/N 36.7 – 45.4 % Cu 1.68 – 4.99 ppm 

Available P 10.5 – 29.8 mg/kg Fe 170 – 410 ppm 

parvifolia and Shorea uliginosa, while in the 

logged-over forest were Calophyllum inophyllum, 

Campnosperma macrophyllia, Cratoxylum arbor-

escens,  Koompassia malaccensis, Palaquium 

burckii, Shorea parvifolia and S. uliginosa. Today 

only S. rugosa var. uliginosa still remained. Other 

species could have been completely removed 

during the logging operations and illegal logging 

activities and were unable to regenerate in the 

large open gaps created by logging.  

    In the present study site we still observed  

economically valuable tree species with high 

importance values, such as Shorea teysmaniana 

and S. rugosa, Gonystylus bancanus,  Calophyl-

lum canum, Campnosperma coriaceum, Cratoxy-

lum glaucum, Dialium indum, Archidendron born-

eense, Palaquium ridleyi, P. gutta, P. walsuri-

folium and Tetramerista glabra. 

    Using the IUCN (Internasional Union for the 

Conservation of Nature) Redlist, we identifed  

conservation status of 11 species present in the 

study area (Table 6). The above table shows that 

three species are classified as vulnerable 

(Gonystylus bancanus), critically endangered  

(Shorea rugosa) and endangered (Shorea 

tesymanniana). Therefore, their conservation  

needs special attention in view of the fact that they 

belong to the  group of most important commercial 

timber species, hence vulnerable to excessive  

exploitation.  At present they occurred naturally in 

the  unlogged and  logged-over peat swamp forests, 

in the study area and elsewhere (Anderson, 1976). 

   

The structure 

    We described the forest structure in terms of 

horizontal distribution, diameter class distribution 

Tabel 6. The conservation status of tree, sapling and herb species according to  categories in IUCN Red List 

(ver. 2.3) in a 1-ha plot of logged-over peat swamp forest at Selat Panjang, Riau. 

No Species IUCN Category 

1 Acronychia porteri Lower Risk/Conservation Dependent 

2 Aglaia macrocarpa Lower Risk/Near Threatened 

3 Brackenridgea palustris Lower Risk/Near Threatened 

4 Gonystylus bancanus Vulnerable A1cd 

5 Hanguana malayana Lower Risk/Least Concern 

6 Horsfieldia crassifolia Lower Risk/Near Threatened 

7 Maranthes corymbosa Lower Risk/Least Concern 

8 Nepenthes ampullaria Lower Risk/Least Concern 

9 Shorea rugosa Critically Endangered A1cd, C2a 

10 Shorea. tesymanniana Endangered A1cd 

11 Vatica rassak Lower Risk/Least Concern 
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and vertical distribution.  The 550 trees recorded in 

the quadrats were classified according to diameter 

classes  (Fig. 6).  It reveals that  the majority of the 

trees (74.05%) were in the 10–19.9 cm diameter 

class and the rests were in the diameter class range 

of 20–99.9 cm. It indicates a condition of a 

developing and regenerating heavily disturbed 

forest. We recorded 8 (1.45%) trees with diameters 

of 50–79.9 cm, which were aparently the remnants 

of the unlogged primary forest trees. 

    Vertically the forest in the quadrat studied was 

dominated by trees with heights of less than 20 m 

totalling 431 trees (78.36%) (Fig. 7). They were 

dominated by Pandanus atrocarpus, Blumeoden-

dron subrotundifolium, Euodia aromatica and  

Syzygium lineatum. Trees with the height of 20–
49.9 m  accounted for only 91 trees (16.55%) and 

were dominated by Shorea rugosa, Cratoxylum 

glaucum, Tetramerista glabra and Palaquium 

ridleyi, while those with diameters of  50–79.9 m 

were only 28 trees (5.09%) with Shorea teysman-

niana, Shorea rugosa, Campnosperma coriaceum 

and Gonystylus bancanus as the dominant species. 

The tallest tree recorded in the study site was    

Shorea teysmanniana with the height of about 76 

m. This is in line with observation of Anderson 

(1963) in Sarawak and Brunei, who indicated that 

the upper storey vegetation is dominated by 

species of  Dipterocarpaceae. Fig. 8 shows the 

actual forest profile  in the study site. 

    The carbon storage in the aboveground biomass 

and in the soil  was also investigated  in the study 

site and the result was reported elsewhere 

(Rosalina  et al., 2013). The total aboveground 

biomass and carbon storage in the research site 

indicate  that the conservation area is a secondary 

peat swamp forest, with the biomass of 149.18 

ton/ha and carbon stock of 70.12 ton C/ha. The 

aboveground biomass and carbon consisted of 

biomass and carbon of tree (83.97 ton/ha 

containing 39.47 ton C/ha, respectively), saplings 

(20.69 ton/ha containing 9.72 ton C/ha) and 

seedlings and undergrowth plants (0.03 ton/ha 

containing 0.01 ton C/ha), wood  necromass 

(24.06 ton/ha containing 11.31 ton C/ha) and 

littter (20.44 ton/ha containing 9.61 ton C/ha). An 

allometric equation was developed for Pandanus 

atrocarpus providing an estimated total biomass 

and carbon of 5.16 ton/ha containing 2.42 ton C/

ha. The underground C with the mean peat depth 

of 5.5 m, mean bulk density of  0.18 g/cm3, and 

the mean organic C of 46.6 % was 464,895.94 ton 

C/ha. In the entire conservation forest area of 541 

ha the total aboveground biomass and carbon 

Fig. 6. Diameter class distribution of trees in 1-ha plot.   
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Fig. 7.  Height class distribution of trees in a 1-ha plot of logged-over peat swamp forest at Selat 

Panjang, Riau.  

Fig. 8. The  profile of current logged-over peat swamp forest at the research site at Selat Panjang, Riau. 
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storage was estimated to be 80,708.64 ton and 

37,934.00 ton C, while the total underground 

carbon was 238.96 million MTC. 

 

Regeneration  

    We investigated the understorey stratum 

comprising the sapling community and the tree 

seedling and undergrowth community in relation to 

regeneration. Population structure, dominance and 

distribution of tree species at the sapling and 

seedling levels may indicate the state of 

regeneration of the community. 

    Table 7 presents the ten species with highest IV 

in  the sapling community, Species with the highest 

IV (38.21%) was Syzygium lineatum, which was  

greater than that in  the tree community  (17.63%).  

Three other species with the same pattern were  

Diospyros javanica, Knema laterifolia  and   Syzy-

gium densiflorum. Dipterocarps were represented 

by Shorea teysmanniana and Vatica rassak  with 

IV=0.94% and 1.88% respectively, indicating poor 

regeneration. Considering the dominance of species  

and families as the regeneration indicator in the 

sapling community, it is predicted that in the future 

the protected area will be dominated by Myrtaceae 

(Family IV =  98.46) and Ebenaceae (Family IV = 

48.32). This is comparable to the situation in the 

peat swamp forest of West Kalimantan ( Sambas & 

Suhardjono, 1994; Sambas et al., 1994).  

    In the seedling and undergrowth community we 

recorded 42 species of seedlings consisting of 34 

species of tree seedlings and 8 herb and fern 

species. The herb and fern species were: Hanguana 

malayana, Medinilla crassifolia, Micrechites     

serpyllifolius, Nepenthes ampullaria, Nephrolepis 

hirsutula, Psychotria sarmentosoides, Stenoch-

laena palustris and Tinomiscium phytocreniodes.  

    The seedling and undergrowth stratum in the 

quadrats were dominated by a fern species 

Nephrolepis hirsutula with IV of 76.27% (Table 

8; Fig. 10a). The dominant occurrence of this fern 

species was related to the substantial presence of 

fallen trees, left from the previous selective 

logging activites some 39 years ago. They are at 

present lying on the  forest floor at different states 

of decomposition (Fig. 11). On the average each 

quadrat contained 10.6 fallen trees, with the 

smallest number (2) was recorded in quadrat no. 3 

and the highest (43) in the quadrat no. 22. The 

fallen trees created large gaps, allowing light 

entering the forest floor, stimulating light 

demanding species to thrive well and abundantly, 

such as Nephrolepis hirsutula. This is in 

agreement with Richards (1996) who stated that  

in tropical forests, herbs occur abundantly only in 

natural or man-made open areas, but are sparse 

and even absent under the shade. Another 

herbaceous species common in peat swamp forest 

floors is Nepenthes ampullaria. It grows as a 

creeper on very poor soils and occurred in the 

quadrats  with.  somewhat high IV (11.54%). It 

occurs in the peat swamp forest of West 

Kalimantan  (Mogea & Mansur, 1999) and it 

climbs over trees in open  peat swamp forests 

(Anderson, 1963).   

No Species Family IV (%) 

1 Nephrolepis hirsutula Davalliaceae 76.27 

2 Calophyllum canum Clusiaceae 11.72 

3 Nepenthes ampullaria Nepenthaceae 11.54 

4 Syzygium lineatum Myrtaceae 11.35 

5 

Syzygium acuminatis-

simum Myrtaceae 6.44 

6 

Psychotria sarmento-

soides Rubiaceae 5.68 

7 Ilex pleiobrachinata Aquifoliaceae 5.30 

8 

Archidendron micro-

carpum Fabaceae 4.70 

9 Diospyros sp. Ebenaceae 4.52 

10 Tristaniopsis obovata Myrtaceae 4.35 

Table 8. One  undergrowth and nine  tree seedling 

species with highest Importance Values (IV) 

in a 1-ha plot of logged-over peat swamp 

forest at Selat Panjang, Riau. 

Table 7. Ten sapling species with highest Importance 

Values (IV) in a 1-ha plot of logged-over peat 

swamp forest at Selat Panjang, Riau.  

No Species Family IV (%) 

1 Syzygium lineatum Myrtaceae 38.22 

2 Diospyros javanica Ebenaceae 32.70 

3 Ilex pleiobrachinata Aquifoliaceae 28.45 

4 Timonius flavescens Rubiaceae 21.22 

5 Knema laterifolia Myristicacea 16.64 

6 Syzygium densiflorum Myrtaceae 15.18 

7 
Syzygium acuminatis-

simum 
Myrtaceae 15.11 

8 Elaeocarpus ovalis Elaeocarpaceae 14.72 

9 Tristaniopsis obovata Myrtaceae 13.24 

10 Diospyros siamang Ebenaceae 10.43 
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    Table 9 shows the species with good 

regeneration, which will remain in the community 

and three of them were just beginning to invade 

the comunity, i.e. Archidendron microcarpum, 

Diospyros sp. and  Ilex pleichiobrachiata. Species 

having most abundant regeneration at seedling 

stage were Calophyllum canum and Syzygium 

lineatum (Table 9).   

    In all the quadrats we recorded the following 14 

tree species with poor regeneration at sapling and 

seedling stages i.e. Aglaia macrocarpa, 

Beilschmiedia maingayi, Dillenia excelsa, 

Gonystylus bancanus, Horsfieldia crassifolia, Ilex 

wallichii, Macaranga triloba, Palaquium 

walsurifolium, Pimelodendron griffithianum, 

Polyalthia glauca, Shorea rugosa, Syzygium 

attenuatum, Tetractomia holttumii  and  

Tetramerista glabra. They were all likely on the 

way out leaving the community.  

     Six woody species present at the seedling stage 

but absent at the sapling and tree stages were  

Archidendron microcarpum, Chassalia curviflora, 

Medinilla crassifolia, Sloetia elongata, 

Stemonurus secundiflorus and Sterculia coccinea. 

They were just invading the community and 

would eventually establish themselves as 

members of the community provided there were 

no severe disturbances. Meanwhile, six species 

that  were recorded in the sapling stage but absent 

in the tree and seedling stages included 

Chaetocarpus castanocarpus , Diospyros 

Table 9. Tree species with highest regeneration in a 1-ha plot of logged-over peat swamp forest at Selat Panjang, Riau. 

No Species Family 
Seedlings 

per  ha 
Saplings 

per ha 

Trees/ha) 

D = 10-

19.9 cm 
D = 20-

29.9 cm 
D = 30-

39.9 cm 

1 Syzygium lineatum Myrtaceae 320 992 35 4 2 

2 Calophyllum canum Clusiaceae 352 16   1 4 

3 Syzygium densiflorum Myrtaceae 16 336 20 3 2 

4 Knema laterifolia Myristicacea 16 256 15 3   

5 Eugenia clariflora Myrtaceae 16 256 9 2   

6 Blumeodendron subrotundifolium Euphorbiaceae   144 58 1   

7 Diospyros javanica Ebenaceae 64 576 22 1   

8 Elaeocarpus ovalis Elaeocarpaceae 32 576 3     

9 Timonius flavescens Rubiaceae 16 608 1     

10 Diospyros siamang Ebenaceae 32 224 4     

11 Syzygium acuminatissimum Myrtaceae 144 256 2     

12 Ilex pleiobrachiata Aquifoliaceae 128 576       

13 Archidendron microcarpum Fabaceae 240         

14 Diospyros sp. Ebenaceae 224         

maritima, Horsfieldia glabra, Syzygium fastigatum, 

Tristaniopsis whiteana and Vatica rassak. They 

would definitely be unable to maintain themselves  

in the community.  

    The number of individuals in each species at 

tree, sapling and seedling stages are indicators of  

the ability of a forest to reproduce itself and to 

maintan its survival, stability and sustainability. A 

stable forest ecosystem would have optimum 

density and the individuals of each species are 

normally well spread along diameter classes. Tree 

density is categorized optimum if growth factor and 

space availability is optimally used and the 

diameter distribution form an inverted J-shape. 

Allowing a disturbed forest to grow naturally 

without disturbance will promote natural 

succession gradually leading to  a forest similar to 

its original conditions. Natural succession, 

however, requires a very long time. It requires 

many years for soil organic matter to return to pre-

disturbance condition. The rate of succession 

depends on the degree, intensity and frequency of 

disturbances, climate, habitat and availability of 

propagules surounding the disturbed community. 

The restoration method by means of exploiting and 

using as much  natural processes and natural plant 

resources as possible to assist natural successions 

to proceed  faster,  is one of the most effective, 

efficient and fastest to revert the degraded forests 

to conditions similar to original forests.  
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Fig. 10. The undergrowth communities in the study site within  the logged-over peat swamp forest were 

often dominated by Nephrolepis hirsutula  (a) or Nepenthes ampullaria (b) . 

Fig. 11.  Slowly decomposing fallen trees (a) and sawn timber (b) left after selective logging  were 

encountered in the quadrats in the peat swamp forest and often invaded by herbs, particularly  

Nephrolepis hirsutula. 

a b 

a b 
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CONCLUSION 

 

    The study area was a developing and 

regenerating logged-over swamp forest with a 

high richness of primary and secondary forest 

species. This is further confirmed by the 

horizontal and vertical forest structures which 

were dominated  by trees with  diameter of less 

than 20 cm and height of less than 20 m. A few 

dipterocarp species typicaly dominating primary 

peat swamp forests were still present but were not 

dominant. The dominant species was a tree 

monocot Pandanus atrocarpus along with a 

woody tree Blumeodendron subrotundifolium. 

The two species showed a strong association and 

had highest importance values, justifying to 

designate them as character species for naming 

the forest as the Pandanus atrocarpus –  

Blumeodendron subrotundifolium  association.   

    Based on families at the tree stage and 

regeneration it is predicted that in the future the 

peat swamp forest in the study area will be 

dominated by species of Myrtaceae and 

Ebenaceae. The forest succession should be 

allowed to  proceed  leading to a forest similar to 

the original one without any disturbance. It could 

be assisted and enhanced by ecological restoration 

program through planting trees typical to peat 

swamp forest, particularly rare and endemic  

species as well as those  having high conservation 

values, such as the ones  listed in the IUCN Red 

List. The protected peat swamp forest of the  PT 

NSP had a high plant species diversity value. 

Therefore, it should be maintained and managed 

properly and allowed to develop further following 

natural succession which in time will lead to the 

diversity condition similar to undisturbed 

community.  
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Appendix  1. Density (D=tree/ha), Frequency (F), Basal Area (BA=m2), and Importance Value (IV) of tree species and 

family in a 1-ha plot of logged-over peat swamp forest at Selat Panjang, Riau. 

Family & Species D F (%) BA (m2) IV (%) 

1. Anacardiaceae     0.22 2.81 

(1) Campnosperma coriaceum 3 0.12 0.22 2.81 

2. Annonaceae     0.01 0.60 

(2) Polyalthia glauca 1 0.04 0.01 0.60 

3. Aquifoliaceae     0.05 1.33 

(3) Ilex wallichii 2 0.08 0.05 1.33 

4. Arecaceae     0.01 1.15 

(4) Cyrtostachys lakka 2 0.08 0.01 1.15 

5. Burseraceae      0.03 0.87  

(5) Dacryodes macrocarpa 2 0.04 0.03 0.87 

6. Chrysobalanaceae     0.20   4.72 

(6) Maranthes corymbosa 8 0.24 0.20 4.72 

7. Clusiaceae      0.45  4.79 

(7) Calophyllum canum 5 0.16 0.45 4.79 

8. Daphniphyllaceae     0.29   6.80 

(8) Daphniphyllum griffithianum 15 0.28 0.29 6.80 

9. Dilleniaceae     0.10   3.23 

(9) Dillenia excelsa 7 0.16 0.10 3.23 

10. Dipterocarpaceae     4.67  39.21  

(10) Shorea teysmanniana 14 0.32 2.98 21.69 

(11) Shorea rugosa 18 0.56 1.69 17.51 

11. Ebenaceae     0.34 14.67 

(12) Diospyros javanica 23 0.72 0.30 12.26 

(13) Diospyros siamang 4 0.16 0.05 2.41 

12. Elaeocarpaceae     0.03 1.44 

(14) Elaeocarpus ovalis 3 0.08 0.03 1.44 

13. Euphorbiaceae     1.38 36.79 

(15) Blumeodendron subrotundifolium 59 0.80 0.84 22.46 

(16) Macaranga caladiifolia 19 0.32 0.23 7.55 

(17) Macaranga triloba 1 0.04 0.11 1.17 

(18) Pimelodendron griffithianum 15 0.20 0.20 5.61 

14. Fabaceae     0.22 3.36 

(19) Archidendron borneense 3 0.08 0.07 1.63 

(20) Dialium indum 1 0.08 0.15 1.73 

15. Hypericaceae     0.41 8.39 

(21) Cratoxylum glaucum 16 0.36 0.41 8.39 

16. Icacinaceae     0.16 3.19 

(22) Stemonurus scorpioides 5 0.16 0.16 3.19 

17. Ixonanthaceae     0.01 0.59 

(23) Ixonanthes petiolaris 1 0.04 0.01 0.59 

18. Lauraceae     0.29 6.63 

(24) Beilschmiedia maingayi 1 0.04 0.04 0.78 

(25) Cryptocarya crassinervia Miq . 9 0.32 0.25 5.85 
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Appendix 1. Density (D=tree/ha), Frequency (F), Basal Area (BA=m2), and Importance Value (IV) of tree species and 

family in a 1-ha plot of logged-over peat swamp foreswt  at Selat Panjang, Riau (continued). 

Family & Species D F (%) BA (m2) IV (%) 

20. Moraceae     0.17 3.29 

(28) Ficus sundaica 5 0.16 0.17 3.29 

21. Myristicaceae     0.66 14.05 

(29) Horsfieldia crassifolia 8 0.20 0.25 4.60 

(30) Knema laterifolia . 18 0.44 0.41 9.45 

22. Myrtaceae     1.81 40.37 

(31) Eugenia claviflora 11 0.20 0.23 5.03 

(32) Syzygium acuminatissimum 2 0.08 0.02 1.17 

(33) Syzygium attenuatum 3 0.12 0.11 2.22 

(34) Syzygium densiflorum 25 0.48 0.60 12.11 

(35) Syzygium inopillum 1 0.04 0.01 0.58 

(36) Syzygium lineatum 41 0.68 0.80 17.93 

(37) Tristaniopsis obovata 2 0.08 0.04 1.32 

23. Ochnaceae     0.01 0.59 

(38) Brackenridgea palustris 1 0.04 0.01 0.59 

24. Pandanaceae     3.79 45.86 

(39) Pandanus atrocarpus 101 0.76 3.79 45.86 

25. Rubiaceae     0.01 0.59 

(40) Timonius flavescens 1 0.04 0.01 0.59 

26. Rutaceae     0.89 20.92 

(41) Euodia aromatica 41 0.72 0.82 18.36 

(42) Acronychia porteri 4 0.16 0.07 2.56 

27. Sapotaceae     0.52 12.21 

(43) Palaquium gutta 6 0.20 0.14 3.64 

(44) Palaquium ridleyi 12 0.24 0.25 5.69 

(45) Palaquium walsurifolium 1 0.08 0.10 1.42 

(46) Payena leerii 3 0.08 0.04 1.46 

28. Sterculiaceae     0.10 2.00 

(47) Sterculia gilva 4 0.08 0.10 2.00 

29. Theaceae     0.79 10.06 

(48) Tetramerista glabra 12 0.40 0.79 10.06 

30. Thymelaeaceae     0.49 5.56 

(49) Gonystylus bancanus . 6 0.20 0.49 5.56 

Total 550 11.16 18.32 300.0 



INSTRUCTION TO AUTHORS

Scope. Reinwardtia is a scientific irregular journal on plant taxonomy, plant ecology and ethnobotany
published in December. Manuscript intended for a publication should be written in English.

Titles. Titles should be brief, informative and followed by author's name and mailing address in one-
paragraphed.

Abstract. English abstract followed by Indonesian abstract of not more than 250 words. Keywords should be
given below each abstract.

Manuscript. Manuscript is original paper and represent an article which has not been published in any other
journal or proceedings. The manuscript of no more than 200 pages by using Times New Roman 11, MS
Word for Windows of A4 with double spacing, submitted to the editor through
<reinwardtia@mail.lipi.go.id>. New paragraph should be indented in by 5 characters. For the style of
presentation, authors should follow the latest issue of Reinwardtia very closely. Author(s) should send the
preferred running title of the article submitted. Every manuscript will be sent to two blind reviewers.

Identification key. Taxonomic identification key should be prepared using the aligned couplet type.

Nomenclature. Strict adherence to the International Code of Botanical Nomenclature is observed, so that
taxonomic and nomenclatural novelties should be clearly shown. English description for new taxon proposed
should be provided and the herbaria where the type specimens area deposited should be presented. Name of
taxon in taxonomic treatment should be presented in the long form that is name of taxon, author's name, year
of publication, abbreviated journal or book title, volume, number and page.

Map/line drawing illustration/photograph. Map, line drawing illustration, or photograph preferably should
be prepared in landscape presentation to occupy two columns. Illustration must be submitted as original art
accompanying, but separated from the manuscript. The illustration should be saved in JPG or GIF format at
least 350 pixels. Legends or illustration must be submitted separately at the end of the manuscript.

References. Bibliography, list of literature cited or references follow the Harvard system as the following
examples.

Journal : KRAENZLIN, F. 1913. Cyrtandraceae novae Philippinenses I. Philipp. J. Sci. 8: 163-179.
MAYER, V., MOLLER, ML, PERRET, M. & WEBER, A. 2003. Phylogenetic position and generic
differentiation of Epithemateae (Gesneriaceae) inferred from plastid DNA sequence data. American J.
Bot. 90: 321-329.

Proceedings :TEMU, S. T. 1995. Peranan tumbuhan dan ternak dalam upacara adat "Djoka Dju" pada suku Lio,
Ende, Flores, Nusa Tenggara Timur. In: NASUTION, E. (Ed.). Presiding Seminar dan Lokakarya
Nasional Etnobotani II. LIP1 & Perpustakaan Nasional: 263-268. (In Indonesian).
SIMBOLON, H. & MIRMANTO, E. 2000. Checklist of plant species in the peat swamp forests of
Central Kalimantan, Indonesia. In: IWAKUMA et al. (Eds.) Proceedings of the International
Symposium on: Tropical Peatlands. Pp. 179-190.

Book : RIDLEY, H. N. 1923. Flora of the Malay Peninsula 2. L. Reeve & Co. Ltd, London.
Part of Book : BENTHAM, G. 1876. Gesneriaceae. In: BENTHAM, G. & HOOKER, J. D. Genera

plantarum 2. Lovell Reeve & Co., London. Pp. 990-1025.
Thesis : BAIRD, L. 2002. A Grammar of Keo: An Austronesian language of East Nusantara.

Australian National University, Canberra. [PhD. Thesis].
Website : http://www.nationaalherbarium.n1/fmcollectors/k/Kostermans AJGH.htm). Accessed 15 February 2012.



Reinwardtia
Published by Herbarium Bogoriense, Botany Division, Research Center for Biology,
Indonesian Institute of Sciences
Address: Jin. Raya Jakarta-Bogor Km. 46 Cibinong 16911, P.O. Box 25 Cibinong
Telp. (+ 62) 21 8765066; Fax (+62) 21 8765062
E-mail: reinwardtia@mail.lipi.go.id

REINWARDTIA Author Agreement Form

Title of article

Name of Author(s) :

I/We hereby declare that:

• My/Our manuscript was based on my/our original work.
• It was not published or submitted to other journal for publication.
• I/we agree to publish my/our manuscript and the copyright of this article is owned by Reinwardtia.
• We have obtained written permission from copyright owners for any excerpts from copyrighted

works that are included and have credited the sources in our article.

Author signature (s) Date

Name



MUHAMMAD EFFENDI, TATIK CHIKMAWATI & DEDY DARNAEDI. New cytotypes of Pteris ensiformis var. victoria from
Indonesia 133

SUZANA SABRAN, REUBEN NILUS, JOAN T. PEREIRA & JOHN BAPTIST SUGAU. Contribution of the heart of Borneo
(HoB) initiative towards botanical exploration in Sabah, Malaysia 137

WENNI SETYO LESTARI, BAYU ADJIE, TASSANAI JARUWATANAPHAN, YASUYUKI WATANO & MADE PHAR-
MAWATI. Molecular phylogeny of maidenhair fern genus Adiantum (Pteridaceae) from Lesser Sunda Islands, Indonesia based on
Rbcl and Trnl-f 143

ELIZABETH A. WIDJAJA & DANIEL POTTER. Floristic study of Mekongga Protected Forest: towards establishment of the
Mekongga National Park 157

YESSI SANTIKA, EKA FATMAWATI TIHURUA & TEGUH TRIONO. Comparative leaves anatomy of Pandanus, Freycinetia
and Sararanga (Pandanaceae) and their diagnostic value 163

SUHARDJONO PRAWIROATMODJO & KUSWATA KARTAWINATA. Floristic diversity and structural characteristics of
mangrove forest of Raj a Ampat, West Papua, Indonesia 171

IAN M. TURNER. A new combination in Orophea (Annonaceae) for Uvaria nitida Roxb. ex G. Don 181

IVAN S AVINOV. Taxonomic revision of Asian genus Glyptopetalum Thwaites (Celastraceae R. Br.) 183

YUSI ROSALINA, NISYAWATL ERWIN NURDIN, JATNA SUPRIATNA & KUSWATA KARTAWINATA. Floristic compo-
sition and structure of a peat swamp forest in the conservation area of the PT National Sago Prima, Selat Panjang, Riau, Indone-
sia 193

IMAN HID AY AT & JAMJAN MEEBOON. Cercospora brunfelsiicola (Fungi, Mycosphaerellaceae), a new tropical Cercosporoid
fungus on Brunfelsia uniflora 211

MAX VAN BALGOOY & ELIZABETH A. WIDJAJA. Flora of Bali: a provisional checklist 219

EKA FATMAWATI TIHURUA & INA ERLINAWATI. Leaf anatomy of Pandanus spp. (Pandanceae) from Sebangau and Bukit
Baka-Bukit Raya National Park, Kalimantan, Indonesia 223

JULIA SANG & RUTH KIEW. Diversity of Begonia (Begoniaceae) in Borneo - How many species are there? 23 3

DIAN LATIFAH, ROBERT A. CONGDON & JOSEPH A. HOLTUM. A Physiological approach to conservation of four palm
species: Arenga australasica, Calamus australis, Hydriastele wendlandiana saALicuala ramsayi 237



REINWARDTIA
Vol. 14. No. 1.2014

CONTENTS
Page

ABDULROKHMAN KARTONEGORO & DANIEL POTTER. The Gesneriaceae of Sulawesi VI: the species from Mekongga Mts.
with a new species of Cyrtandra described 1

LIM CHUNG LU & RUTH KIEW. Codonoboea (Gesneriaceae) sections in Peninsular Malaysia 13

WISNU H. ARDI, YAYAN W. C. KUSUMA, CARL E. LEWIS, ROSNIATI A. RISNA, HARRY WIRIADINATA, MELISSA E.
ABDO & DANIEL C. THOMAS. Studies on Begonia (Begoniaceae) of the Molucca Islands I: Two new species from Halmahera,
Indonesia, and an updated description of Begonia holosericea 19

YUZAMMI, JOKO R. WITONO & WILBERT L. A. HETTERSCHEID. Conservation status of Amorphophallus discophorus
Backer & Alderw. (Araceae) in Java, Indonesia 27

MOHAMMAD F. ROYYANI & JOENI S. RAHAJOE. Behind the sacred tree: local people and their natural resources sustainabil-
ity 35

FIFI GUS DWIYANTI, KOICHI KAMIYA & KO HARADA. Phylogeographic structure of the commercially important tropical
tree species, Dryobalanops aromatica Gaertn. F. (Dipterocarpaceae) revealed by microsatellite markers 43

SACHIKO NISHIDA & HENK VAN DER WERFF. Do cuticle characters support the recognition of Alseodaphne, Nothaphoebe
and Dehaasia as distinct genera? 53

NURUL AMAL LATIFF, RAHAYU SUKMARIA SUKRI & FAIZAH METALI. Nepenthes diversity and abundance in five habi-
tats in Brunei Damssalam 67

NURUL HAZLINA ZATNI & RAHAYU SUKMARIA SUKRI. The diversity and abundance of ground herbs in lowland mixed
Dipterocarp forest and heath forest in Brunei Darussalam 73

MUHAMMAD AMIRUL AIMAN AHMAD JUHARI, NORATNI TALIP, CHE NURUL ATNI CHE AMRI & MOHAMAD RUZI
ABDUL RAHMAN. Trichomes morphology of petals in some species of Acanthaceae 79

DIAN ROSLEINE, EIZI SUZUKI, ATIH SUNDAWIATI, WARDI SEPTIANA & DESY EKAWATI. The effect of land use history
on natural forest rehabilitation at corridor area of Gunung Halimun Salak National Park, West Java, Indonesia 85

JULIUS KULIP. The Ethnobotany of the Dusun people in Tikolod village, Tambunan district, Sabah, Malaysia 101

PETER O'BYRNE. On the evolution of Dipodium R. Br 123

Reinwardtia is a LIPI accredited Journal (517/AU2/P2MI-LIPI/04/2013)

Herbarium Bogoriense
Botany Division
Research Center for Biology - Indonesian Institute of Sciences
Cibinong Science Center

Jln. Raya Jakarta - Bogor, Km 46
Cibinong 16911, P.O. Box 25 Cibinong
Indonesia


	barudepan
	416-599-2-PB
	belakangbaru
	img577_Page_1
	img577_Page_2
	img577_Page_3
	img577_Page_4


