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Abstract. Lata Keding is recognised as one of the recreational areas in Jeli, Kelantan. It has the
function to protect the riparian plant habitats but it is potentially threatened by anthropogenic
activities. This study was aimed to determine riparian plant species diversity and estimate species
abundance of riparian plant vegetation at Lata Keding, Jeli, Kelantan. The line transect method
was used to collect vegetation data. The line transect was established about one km long and
each plant species that exist within 3 m up to 5 m from the river bank were recorded. A total of
2389 individuals belonging to 36 families and 49 species were recorded in the study area. Species
diversity with Shannon-Wiener Diversity Index (H”) with a value of 2.89, while Hmax was 3.99
and Evenness Index (En) value was 0.72 for the study area. The most dominant families recorded
with a high diversity of plant species were Family Melastomataceae (5 species), Asteraceae (5
species) and Fabaceae (3 species). A total of 529 individuals of Clidemia hirta from Family
Melastomataceae was recorded as the most dominant species. Thirty-six species are classified as
Not Evaluated (NE), six species classified as Least Concern (LC), four species as Near
Threatened (NT), two species Vulnerable (VU) and one species listed as Critically Endangered
(CR).

Keywords: Diversity; abundance; riparian; plant species; Lata Keding.

1. Introduction

Riparian vegetation includes plant communities in streams, on the river bank and in floodplains and is
an integral part of riverine ecosystems. According to Maingi and Marsh [1], riparian vegetation along
streams and rivers is diverse in species, structure and regeneration process, it plays an ecological
function such as maintaining landscapes and biodiversity [2]. Besides that, it significantly plays an
important and critical role in our ecosystem such as stabilising stream banks, storing nutrients, providing
shade to stream banks and migratory fish, maintaining moisture in riparian soils and improving water
quality [3,4].

Jeli, Kelantan is known as a remote area but is currently being discovered with ecotourism hotspots
such as Lata Turbo, Lata Kashmir and Lata Janggut. Recently, Lata Keding is actively being developed
as a recreational area. However, this may cause a disturbance to the environment although the
development on a small scale might affect the riparian species diversity. Thus, there is a lack of
information on riparian diversity and conservation studies conducted in this area. Therefore, this study
was carried out to document the riparian diversity and provide information to the recreational operator.
Thus, this may guide the landowner to plan and sustainably develop Lata Keding.
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2. Materials and methods

2.1 Study site

Lata Keding or popularly known as Lata UMK among UMK students and the Jeli community. It takes
approximately 87 km from Kota Bharu, Kelantan and 257 km from Penang via East-West Highway.
Lata Keding is geographically situated in Jeli District, in Kelantan state and lies between 5° 44' 51.396"N
and 101° 50' 54.6"E (Figure 1).
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Figure 1. Location of the study area in Lata Keding, Jeli, Kelantan.

2.2 Data collection sampling design

The line transect method was used to enumerate riparian plant species recorded in Lata Keding, Jeli.
The transect line was set up for 1 km along the river and 3 m away from the river bank. Ten parts were
divided in each 100 m distance along 1 km line transect and plants that exist along the transect area were
recorded. Equipment such rafia ropes, measuring tape and poles and a hand-held Global Navigation
Satellite System (GNSS) receiver was used to establish line transect. There are only certain plant species
in each plot that were collected for preservation as a voucher specimen includes leaves, fruit, flowers
and roots in the identification process. All specimens were processed at the Laboratory of Universiti
Malaysia Kelantan Jeli Campus.

2.3 Data analysis

In this study, the calculation of frequency, density, abundance and their biological diversity indexes such
Shannon-Wiener’s Index was calculated. In addition, the calculation on of importance value of
vegetation as referring to [5] equations as follows:

Total number ofindividuals of each species

D ity =
enstty Extent of sampling area (1 km) M
1
Number of parts where the tree species existed
Frequency = - - x 100
Total number of sampling units sampled )
Number of respective plant species

Abundance = -

Extent of sampling area (1 km) 3
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The biodiversity indices were used to calculate the species abundance including species evenness
by using Shannon-Wiener Index. Shannon-Wiener’s Diversity Index [6] as in Equation (4).

S
H = —Zpilogpi Q)]
=1

Where:

H’ = The value of Shannon Wiener’s Diversity Index
pi = The proportion of the i species

Log = Natural logarithm of p;

S = The number of species in the community

The maximum diversity (H’..x) of a sample is found when all species are equally abundant as shown
in Equation (5).

H'max =InS (5)
Where S is the total number of species.

Species Evenness (Eu) can be computed from the Shannon-Wiener (H) and species richness values
as Equation (6):

Ey = H'/H ., (6)
3. Results and discussion

3.1 Species composition

A total of 2389 individual plant species representing 49 species belonging to 46 genera in 34 families
were identified along 1 km river in Lata Keding, Jeli (Table 1). The three highest families collected
across all categories were Melastomaceae with 5 species, followed by Asteraceae (5 species), and
Poaceae (2 species). Family Melastomaceae is most dominant with 573 individuals from 5 species and
5 genera while the least are Celastraceae, Anisophylleaceae, Loganiaceaec and Burseraceae with 1
individual from 1 species and 1 genus each. A study conducted for the first time after 34 years of the
establishment of the Sultan Mahmud Hydroelectric dam recorded a total of 41 families and 90 species
of riparian plants [7]. A total of 27 species from 26 genera and 18 families of riparian flora were recorded
along the riparian zones of Sungai Selangor [8].

Table 1. Numbers of genus and species along with total individual of each riparian plant family in the
study area in descending order.

Family Number of genera Number of species Number of individuals
Melastomataceae 5 5 573
Asteraceae 5 417
Poaceae 2 2 315
Selaginellaceae 1 1 161
Fabaceae 2 3 153
Zingiberaceae 1 1 127
Tectariaceae 1 1 110
Euphorbiaceae 2 2 103
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Lecythidaceae 1 1 65
Annonaceae 1 1 64
Araceae 2 2 48
Musaceae 1 1 36
Violaceae 1 1 30
Moraceae 1 2 28
Apocynaceae 1 1 23
Aristolochiaceae 1 1 23
Arecaceae 1 1 16
Lindsaeaceae 1 1 13
Rubiaceae 1 2 12
Asparagaceae 1 1 12
Vitaceae 2 2 10
Lomariopsidaceae 1 1 9
Torricelliaceae 1 1 8
Aspleniaceae 1 1 7
Malvaceae 1 1 5
Dilleniaceae 1 1 4
Pandanaceae 1 1 3
Alismataceae 1 1 2
Phyllantaceae 1 1 2
Celastraceae 1 1 1
Anisophylleaceae 1 1 1
Loganiaceae 1 1 1
Buseraceae 1 1 1
Total 46 49 2389

The invasion of Clidemia hirta is the most dominant at Lata Keding as same reported by [9] at the
Pasoh Forest Reserve (PFR) and also reported by [7]. According to [10] the presence of invasive non-
native species, Clidemia hirta in PFR as the second most abundant species is a matter of concern. The
invasion of C.hirta in the Pasoh forest may be the main source of soil disturbance and logging is most
likely. The same issue discussed by [11], Clidemia hirta seemed to prefer habitat with such minor
disturbances mostly along dark and nutrient-poor and trail edges in Endau Rompin National Park. This
is most probably the reason C.Airta populations could thrive in riparian habitats because Lata Keding is
in the development phase.

3.2 Species density, frequency and abundance

A total of 2389 individuals were recorded in the study area. The highest density was recorded with
Clidemia hirta L. (Melastomataceae) with 571 529 ind/km, followed by Imperata cylindrica L.
(Poaceae)) with 273 ind/km density and Chromolaena odorata L. (Asteraceae) with the density of 164
ind/km.

The highest frequency is Pleocnemia irregularis C.Presl. Holttum (Dryopteridaceae) with 90% (110
individuals) and evenly dispersed along the stream at Lata Keding. Whilst, Imperata cylindrica L.
(Poaceae) 80% (273 individuals) and Selaginella willdenowii Desv. (Selaginellaceae) 80% (161
individuals) were recorded along a 1 km river.

Species abundance is the number of individuals per species, and relative abundance refers to the
evenness of individual distribution within a group between species. Clidemia hirta L. (Family
Melastomataceae) is the most abundant with a total of abundance 75.57 S/N. Chromolaena odorata L.
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(Asteraceae) followed with 41.00 S/N then followed by Imperata cylindrica L. (Poaceae) with an
abundance 34.13 S/N. According to [7] among the recorded riparian plant species two species are
introduced which are Clidemia hirta and Mimosa pigra.

3.3 Species diversity

As calculated, Table 2 shows that the H’ 1s 2.89 and the H’,..x recorded is 3.99. In most environmental
studies, standard values are usually between 1.5 and 3.5 and the index is rarely higher than 4. These data
are in standard value as they range in between 1.5 and does not exceed 4. Meanwhile, Shannon-Evenness
Index (En) was recorded with a value of 0.72. Based on the range from 0 to 1.0 the Ey value can be
interpreted that the tree species along a 1 km river in Lata Keding is uniformly dispersed and distributed
in 1 km of the study area as 0.72 is close to the value of 1.

Table 2. The list of diversity index H’, Ey, and H’ . at Lata Keding,

Diversity Index Value
Shannon- Wiener Diversity Index (H’) 2.89
Evenness Index (Eg) 0.72
Shannon-Wiener Maximum Index (H’ax) 3.99

3.4. Conservation status

A total of 49 species from this study are listed in the IUCN Red List. It was found that two species
(Bolbitis heteroclita Pr. Ching) and (Schismatoglottis calyptrata Roxb.) fall under Vulnerable (VU), one
species (Macaranga tanarius Miill.Arg.) is Critically Endangered (CR) whereas the rest of the species
are listed as under Least Concern (LC) (6 species) and Not Evaluated (NE) (36 species). Species under
Critically Endangered (CR) and Vulnerable (VU) are facing a high risk of extinction.

4. Summary

The present study showed that the riparian plant species in these recreational areas has a diverse
population of riparian plant species with the potential to support biodiversity. A total of 49 species
comprising 46 genera and 34 families were found within the study site. Our results indicated that Lata
Keding, Jeli comprises riparian plant species with only 3 species fell under Critically Endangered (1
species) and 2 Vulnerable (2 species). Therefore, sustainable development is important to maintain and
preserve the recreational area from improper development and destruction.

5. References

[1] Maingi J K and Marsh S F 2006 Composition, structure, and regeneration patterns in a gallery foresy
along the Tana River near Bura, Kenya. For. Ecol. Manag. 236 211-28

[2] Hitoshi S and Toshikazu T 2008 Ecology of Riparian Forests in Japan: Disturbance, Life History
and Regeneration (Springer Nature) p 339

[3] Castelli R M, Chambers J C and Tausch R J 2000 Soil-plant relations along a soil-water gradient in
Great Basin riparian meadows. Wetlands 20 251-266

[4] Gillilan D M and Brown T C 1997 Instream Flow Protection: Seeking a Balance in Western Water
Use (Island Press, Washington, DC, USA)

[5] Brower J, Zar J and Von Ende C 1998 Field and Laboratory Methods of General Ecology (Boston.
Mass. McGraw-Hill)

[6] Magurran A E 1988 Ecological Diversity and Its Measurement. (Croom Helm, London)

[7] Shahimi S, Salam R, Mohd Salim J and Ahmad A 2019 Species richness of riparian vegetation after
three decades of Kenyir dam establishment. Data in Brief 25 104045

[8] Wan Juliana W A, Md Shahril M H, Nik Abdul Rahman N A, Nurhanim M N, Maimon A and Norela
S 2012 Vegetation profile of the firefly habitat along the riparian zones of Sungai Selangor at
Kampung Kuantan, Kuala Selangor. Malays. Appl. Biol. 41(1) 55-58

[9] Azliza M, Nazre M, Mohamad-Roslan MK and Shamsul K 2012. Characterization of riparian plant
community in lowland forest of Peninsular Malaysia. /nt. J. Botany 8 181-191



Tropical Forestry 2021 IOP Publishing
IOP Conf. Series: Earth and Environmental Science 1053 (2022) 012007 doi:10.1088/1755-1315/1053/1/012007

[10] Peters H A 2001. Clidemia hirta invasion at the Pasoh Forest Reserve: An unexpected plant invasion
in an undisturbed tropical forest. Biotropica, 33(1) 60-68

[11] Cao L, Fukumori K, Hosaka T, Numata S, Hashim M and Kosaki T 2018. The distribution of an
invasive species, Clidemia hirta along roads and trails in Endau Rompin National Park, Malaysia.
Trop. Conserv. Sci 11 1-9

Acknowledgements

We thank the Faculty of Earth Science who supporting us to conduct this study. We also thank Majlis
Daerah Jeli (MDJ), Lalang Resorts and Spa for permitting us to conduct the study at Lata Keding, Jeli.
Mohammed Firdaus bin Mohd Ridzuan who assisting us during the fieldwork sampling and in the
laboratory analysis.



