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Abstract

This study aim to identify tree composition and distribution in the Gunung Bubu Virgin
Jungle Reserves (VJR), Perak, Malaysia. The methodology used plot study technique
where 20 subplots of 20 m x 25 m were established randomly in the Compartment 6 and 7
of Gunung Bubu VJR. The total area enumerated was 1-ha. Tree with diameter at breast
height (DBH) of 5 cm and above were censured. The trees vouchers were taken and
identified by referring to specimens collections available in the herbarium of Universiti
Kebangsaan Malaysia (UNIKEB) and also by using the keys and description of Whitmore
(1972; 1973). The family, genus and species distribution data were laid out and
displayed. In total 779 individual trees were identified. This number was made up by 45
families, 122 genera and 215 species. The highest number of trees for the families rank is
Euphorbiaceae (88 stands), followed by Moraceae (80 stands), Dipterocarpaceae (58
stands), Ebenaceae (40 stands) and Burseraceae (38 stands). The families mentioned
described the Gunung Bubu VJR tree family composition. The highest number of trees for
genus rank is Shorea (48 stands), Streblus (43 stands), Diospyros (40 stands), Artocarpus
(35 stands) and Anisophyllea (25 stands). Shorea, with the highest tree stands illustrated
that Gunung Bubu VJR is typically the lowland dipterocarp forest formation. Shorea and
Streblus have the highest frequency distribution of the genus rank with a value of 17. The
highest number of trees in the species rank is Shorea parvifolia (39 stands), Streblus
elongatus (25 stands), Ixonanthes icosandra (17 stands), Diospyros sumatrana (17 stands)
and Pellacalyx axillaris (16 stands). Shorea parvifolia (Dipterocarpaceae) with the
highest frequency and tree stand in species rank indicated that the Gunung Bubu VJR is
well represented with typical lowland dipterocarps forest of Malaysia. The tree
composition of Gunung Bubu VJR contributed to the richness and uniqueness of Perak
Phytogeographical subprovince.
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1. Introduction

The Perak Phytogegraphical subprovince has been recognized as early as 1960 [1], but the
floristic data especially on tree composition and distribution are still lacking as the
subprovince covers large area, and with the general landscape of hilly terrain and
mountain ranges. The northern part of the subprovince is delineated with mountainous
area, i.e., the Bintang Range. It lies from the northern of Peninsular of Thailand
(southwest of Pattani) and stretch towards the states of Kedah and Perak. The larger part
of this range is situated in the state of Perak from the northeast to southwest corner. Thus,
the Bintang Range formed one of the three pillars to the Perak Phytogeographical
subprovince.
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The other two are the Kledang Range and the Main Range. The three ranges were almost
at parallel to one another (Figure 1).
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Figure 1. Location of the subplots and study area

The Bintang Range spanned for about hundreds km long [2], and has been associated with
the Northern floristic elements, which was influenced with the Thai-Burmese flora
especially towards the south of Kangar-Pattani Line [3] [4]. In view of the richness and
unique biodiversity profile, two VJRs were established as an in-situ conservation sites,
i.e., Gunung Bubu VJR and Bintang Hijau VJR. The former sit in the compartment 6 and
7 of the Gunung Bubu Forest Reserve, which is located at the southern end of the Bintang
Range [5]. While, the latter is situated almost at the centre of the Bintang Range, in the
compartment of 138 and 139 of the Bintang Hijau Forest Reserve. The Gunung Bubu VJR
recorded endemic species such as Ceriscoides perakensis [6].

The tree floristic diversity and composition in mountain range and hilly areas are varies
due to physiographic and edaphic factors including altitude, topography, orientation of
slope, nature of soil ([7] [8] [9] [10]. Thus, the tree composition and distribution in area of
biodiversity hotspot render special attention to identify any distinctive floristic pattern in
taxa rank. Tree composition is also important in providing parameters for vegetation
monitoring [11] [12] [25]. This study also contributes to the management and
conservation of VJR in the Perak Phytogeographical subprovince.

2. Materials and Methods

Study Area
The Gunung Bubu VJR is located at the southern tip of the Bintang Range and lies at the

latitude of 04° 38' - 04° 40' N and longitude of 101° 00' -101° 02' E (Figure 1). The
Gunung Bubu VJR is described as typical lowland dipterocarps forest which [5] detailed
as having Seraya Ridge Forest (the ridges are dominated with Shorea ovata (meranti
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sarang punai bukit) and a mixture of Shorea maxwelliana (balau kumus hitam) Shorea
multiflora (damar hitam).

Methodology

This study was carried out with the plot-based tree inventories, in which twenty plots with
size 20 m x 25 m were laid out randomly in the Gunung Bubu VJR. The total area being
censused was 1 ha. All trees with diameter at breast height (DBH) >5 cm were
enumerated and identified. The process of identification was conducted by collecting the
fresh voucher samples from the study plots and underwent the process of pressing and
drying before being identified. Then, the samples were identified by referring to
specimens collections of the herbarium of Universiti Kebangsaan Malaysia (UKM) and
also by using the keys and description of [13] [14] [15] [16] [17] [18] [19] [20] [21].

3. Results and Discussion
i.  The composition of trees

A total of 779 individual trees with a DBH size 5 cm and above, encompassing of 45
families, 122 genera and 215 species were recorded in the Gunung Bubu VJR. The total
number of families, genus and species recorded are within the range of other studies in the
proximity. For instance, the study of about 0.5 ha plot size, north to the study site
recorded 40 families, 95 genera and 149 species [22] [24].

ii.  The floristic pattern in family taxa of the Gunung Bubu VJR, Perak.

The five families with the highest number of trees at Gunung Bubu VJR are shown in
Figure 2(a). The highest number of trees for the families is Euphorbiaceae (88 trees)
followed by Moraceae (80 trees), Dipterocarpaceae (58 trees), Ebenaceae (40 trees) and
Burseraceae (38 trees).

According to [13] and [23], the dominance of Euphorbiaceae family in various forest
areas are not surprising as Euphorbiaceae family is the second largest plant family in the
Peninsular of Malaysia comprising of 71 genus and 371 species. [22] also reported that
Euphorbiaceae are the families with the largest number of species in lowland dipterocarps
forest. Similarly, the highest frequency distribution of the families is Euphorbiaceae with
a value of 20 as shown in Figure 2(b). The distribution pattern of Euphorbiaceae is
shown in Figure 2(a). This distribution indicates that the Euphorbiaceae family has been
found in all the 20 plots set out in this study and the highest number of Euphorbiaceae
found in Plots 8 and 9. The Euphorbiaceae is consistently and uniformly distributed
throughout the Gunung Bubu VJR.
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Figure 2. (a) Number of trees and (b) frequency distribution for the highest family at
Gunung Bubu VJR.

iii. The floristic pattern in genus taxa of the Gunung Bubu VJR

The five highest number of trees for the genus are Shorea (48 trees), Streblus (43
trees), Diospyros (40 trees), Artocarpus (35 trees) dan Anisophyllea (25 trees). Figure
3(a) shows the five genera which has the highest number of trees in Gunung Bubu VJR.
Meanwhile, the highest frequency distribution of the genus is Streblus with a value of 17
as shown in Figure 3(b). This value indicates that this genus was found in 17 plots and
missing in plot 2, plot 3 and plot 14. However, Shorea showed a slightly higher number of
trees, compared to Streblus, and missing only in 4 study plots.
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Figure 3. (a) Number of trees and, (b) frequency distribution for the highest genus at
Gunung Bubu VIJR.
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iv.  The floristic pattern in species taxa of the Gunung Bubu VJR

The five species with the highest number of trees in Gunung Bubu VJR are shown in
Figure 4(a). The highest number of trees for the species is Shorea parvifolia (39 trees),
Streblus elongatus (25 trees), Ixonanthes icosandra (17 trees), Diospyros sumatrana (17
trees) and Pellacalyx axillaris (16 trees). Meanwhile, the highest frequency distribution of
the species is Shorea parvifolia with a value of 16 as shown in Figure 4(b). This value
indicates that this species was only found in 16 plots and was missing in plot 4, plot 10,
plot 18 and plot 20. In general Shorea parvifolia is found in the lowland to hill forests and
in seasonally dry tropical rain forest. In Peninsular Malaysia, the species could be found
up to 800 m altitude.
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Figure 4. (a) Number of trees and (b) frequency distribution for the highest species at
Gunung Bubu VJR.

4. Conclusions

The Gunung Bubu VJR, Perak Phytogeographical Subprovince showed a unique
floristic pattern in the distribution of family, genus and species. This study recorded a
total of 779 individual trees with a DBH size 5 cm and above, and the floristic diversity
consists of 45 families, 122 genus and 215 species. The most distributed family was
represented by Euphorbiaceae and followed by Moraceae and Dipterocarpaceae. The five
highest number of trees for the genus are Shorea (48 trees), Streblus (43 trees), Diospyros
(40 trees), Artocarpus (35 trees) and Anisophyllea (25 trees). The high number of tree
species contributed to the richness and uniqueness of Perak Phytogeographical
subprovince.

Acknowledgments

We are grateful to Universiti Pendidikan Sultan Idris in providing a grant code GPU
Khas (Fundamental) 2017-0194-108-01 for this research project.

ISSN: 2005-4238 IJAST 10897
Copyright © 2020 SERSC



International Journal of Advanced Science and Technology
Vol. 29, No. 3, (2020), pp. 10893 - 10898

References

[1] E.J.H. Corner, “The Malayan flora”. In: Purchon, R.D. (ed.) Proceedings of the Centenary and Bicentenary
Congress of Biology, Singapore, (1960), 2-9 December 1958.

[21 O.Jin-Bee, “Semenanjung Malaysia”. Kuala Lumpur: Longman. (1979)

[3] .P.S. Ashton, “Plant conservation in the Malaysian region”, In: Yap, S.K. and Lee, S.W. (eds) In Harmony
with Nature: Proceedings of the International Conference on Tropical Forests, Kuala Lumpur, (1992) 12-16
June 1990.

[4] K.M. Wong, “Patterns of plant endemism and rarity in Borneo and the Malay Peninsula”. In: Peng, C.-I. and
Lowry, P.P. (eds) Rare, Threatened and Endangered Floras of Asia and the Pacific Rim. Academia Sinica
Monograph Series, 16, (1998), pp. 139-1609.

[5] F.E. Putz, “A survey of virgin jungle reserves in Peninsular Malaysia”. Forestry Department Peninsular
Malaysia. Kuala Lumpur. (1978).

[6] R.Azmi, “A Taxonomic Revision of Ceriscoides (Rubiaceae: Gardenieae)”, Harvard Papers in Botany., vol.
7, no. 2 (2003), pp: 443 - 464. Retrieved from http://www.jstor.org/stable/41761672

[71 H. Fangliang, P. Legendre, and J. V. LaFrankie, “Distribution patterns of tree species in a Malaysian tropical
rain forest”. Journal of Vegetation Science, vol. 8, (1997) doi:10.2307/3237248.

[8] D.F.R.P.Burslemand T. C. Whitmore, “Species diversity, susceptibility to disturbance and tree population
dynamics in tropical rain forest”. Journal of Vegetation Science, vol. 10, (1999), pp767-776.

[91 T. Masaki, H. Tanaka, H. Tanouchi, T. Sakai, and T. Nakashizuka, “Structure, dynamics and disturbance
regime of temperate broad-leaved forests in Japan™. Journal of VVegetation Science, vol. 10. (2009), pp. 805 -
814.

[10] M.D. Swaine, W.J. Wan Ahmad, and D. Burslem, “Relationship between tree species distribution and soil
conditions in a Malaysian tropical rain forest”. Journal of Tropical Forest Science, (2009). pp. 21-316.

[11] P. Zisadza-Gandiwa, L. Mango, E. Gandiwa, D. Goza, C. Parakasingwa, E. Chinoitezvi, J. Shimbani, and J.
Muvengwi, “Variation in woody vegetation structure and composition in a semi-arid savanna of Southern
Zimbabwe”. International Journal of Biodiversity and Conservation, vol. 5, no. 2, (2013), pp. 71-77

[12] L.D. Wakawa, and A. M Bichi, and L.I. Adam, “Tree Species Composition with in Kano State University of
Science and Technology Wudil, Kano State, Nigeria”. Journal of Research in Forestry, Wildlife and
Environment, vol. 8, (2016), pp. 100-111.

[13] T.C. Whitmore, (ed.) “Tree Flora of Malaya™. vol. 1, Kuala Lumpur, (1972).

[14] T.C. Whitmore, (ed.) “Tree Flora of Malaya™. vol. 2. Kuala Lumpur, (1973).

[15] F.S.P. Ng, (ed.) “Tree Flora of Malaya”. vol. 3. Kuala Lumpur, (1978).

[16] F.S.P.Ng, (ed.) “Tree Flora of Malaya”. vol. 4. Kuala Lumpur, (1989).

[17] J. Wyatt-Smith, “Pocket check list of timber trees”. Third revision by Kochummen, K. M. Malayan Forest
Record 17, Kepong, Forest Research Institute Malaysia. (1999).

[18] C.F. Symington, “Foresters’ Manual of Dipterocarps”. Second edition revised by Ashton, P.S. & Appanah, S.
Malayan Forest Record No. 16. Kepong, Forest Research Institute Malaysia. (2004).

[19] R. Kiew, R.C.K. Chung, L.G. Saw, E. Soepadmo, and P. Boyce, “Flora of Peninsular Malaysia”. vol. 1,
Series 11: Seed Plants. Kepong: Forest Research Institute Malaysia, (2010).

[20] R. Kiew, R.C.K. Chung, L.G. Saw, E. Soepadmo, and P. Boyce, “Flora of Peninsular Malaysia”. vol. 2,
Series 11: Seed Plants. Kepong: Forest Research Institute Malaysia, (2011).

[21] R. Kiew, R.C.K. Chung, L.G. Saw, and E. Soepadmo, “Flora of Peninsular Malaysia”. vol. 3, Series II: Seed
Plants. Kepong: Forest Research Institute Malaysia. (2012).

[22] M. Norazlinda, A. Latiff, M.S. Nizam, Z. Ahmad Fitri, and M. Sani, “Tree species composition, diversity and
biomass estimation of Bukit Panchor Forest Reserve, Pulau Pinang, Malaysia”. Malayan Nature Journal, vol.
68, part 1 & 2, (2016), pp. 145—155.

[23] .M. Turner, “A catalogue of the vascular plant of Malaya”. The Garden’s Bulletin Singapore, vol.47, no.
1&2, (1995), pp. 1-757.

[24] Z. Ahmad Fitri, I. Faridah-Hanum, N.S. Saari, M. Norazlinda, N.A. Nik Norafida, A. Latiff, N.H. Nik Hazlan,
“Floristic composition, community structure, diversity and biomass of trees species in three forest reserves at
Pulau Pangkor, Perak, Malaysia”, The Malaysian Forester., vol. 82, no. 1, (2019), pp. 134-158.

[25] C. Mani Gautam, and T. Watanabe, “Composition, distribution and diversity of tree species under different
management systems in the hill forests of Bharse Village, Gulmi District, Western Nepal”. Himalayan Journal
of Sciences. (2005). 10.3126/hjs.v3i5.464.

ISSN: 2005-4238 IJAST 10898
Copyright © 2020 SERSC


http://www.jstor.org/stable/41761672

