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ABSTRACT 

BAAI Island has a coastal forest formed from various communities and vegetation structures, which have functions 

including as a tourist area, a source of food, and disaster mitigation. The aim of this research was to find out the 

composition, structure and diversity of coastal vegetation on Baai Island area, west of Sumber Jaya Village, Kampung 

Melayu District, Bengkulu City. Sampling was taken using the transect line plot method with a size of 20 x 20 m for 

trees, 10 x 10 m for poles, a plot size of 5 x 5 m for saplings. The results showed that the composition of the coastal 

vegetation at the tree level found 11 families, with a total of 11 species. 5 species came from the pole level, and 4 species 

with a total of 11 individuals from the sapling level. The species of Casuarina equisetifolia obtained the highest value 

index of importance at the tree level, while the species Ardisia elliptica had the important value index for the stakes and 

saplings. The results of the calculation of the Shannon-Wiener diversity index (H'), of all growth levels show a value 

<1.0 which means low diversity, less stable.  
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1. INTRODUCTION 

Bengkulu is a province in Indonesia which borders 

the Indian Ocean to the west. It has natural tourism areas, 

one of which is Baai Island which is a conservation area 

under the supervision of the Bengkulu Natural Resources 

Conservation Center [1]. BAAI Island has coastal forest 

vegetation. As is well known, coastal forests are 

generally located in the coastal part (the boundary 

between land and sea). 

Coastal forests can occur due to the influence of 

waves and winds which have an impact on the 

accumulation of sand towards the land which in a certain 

time can be overgrown by plants to form a community to 

the coastal ecosystem. Coastal forests, which consist of 

coastal vegetation, can function as providers of 

productive natural resources such as food sources, 

producers of high economic value drugs, mineral and 

energy mining, as well as recreational areas or coastal 

tourism as well as the discovery of biochemical products 

[2]. However, day by day, the condition of the coastal 

forest ecosystem can experience a decline, which is 

caused by various factors such as logging, settlement, 

environmental changes, coastal abrasion. 

The beaches most vulnerable to natural disasters such 

as tsunami hazards are those with the lowest open coastal 

plains [2]. As reported in related journals, abrasion 

disasters that occur near the coast near the city of 

Bengkulu have a speed of 0.5-1 m / yr [3] and can destroy 

vegetation, especially those facing the Indian Ocean [3] 

[4]. In addition, there is clearing land to industrial 

purposes in the west of the Baai Island natural tourism 

area, which is believed to directly or indirectly affect 

changes in coastal forests including the surrounding 

vegetation. Whereas the width of the forest is one of the 

determining factors in disaster mitigation [2]. So it is 

necessary to carry out a sustainable vegetation analysis in 

order to determine the diversity of vegetation that 

supports the growth of coastal forests. Thus, the data 

obtained can provide input to related researchers in order 

to support the conservation of coastal forests in the west 

of Sumber Jaya Village, Kampung Melayu District, Baai 

Island Area, Bengkulu City. 
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Figure 1. Vegetation Composition Of Trees, Poles, and Saplings 

 

2. METHODS 

Data collection was carried out in August-November 

2020 in the west of Sumber Jaya Village, Kampung 

Melayu District, Baai Island Area, Bengkulu City. 

Sampling was taken using the transect line plot method 

with a size of 20 x 20 m for trees observations, 10 x 10 m 

for poles, 5 x 5 m plot size for saplings. 

2.1 Measurement 

Measurements are made based on the level of 

vegetation growth [5], which are as follows: 

1. Vegetation tree level: the type of vegetation, 

vegetation height, diameter at breast height 

(diameter ≥ 20 cm) 

2.   Vegetation poles: types of vegetation, vegetation 

height, diameter at breast height (10 cm> 

diameter <20 cm) 

3. Vegetation saplings: the type of vegetation, 

provided high> 150 cm, stem diameter <10 cm. 

2.2 Data Analysis 

The data obtained were then processed, the density 

(K), relative density (KR), frequency (F), relative 

frequency (FR), dominance (D), and relative dominance 

(DR) were calculated. Thus, we obtained the importance 

value index and Shannon-Wiener diversity index (H '). 

H′ =  − ∑
ni

N
log

ni

N
                (1) 

Where H 'is the Shannon-Wiener Diversity Index 

with ni is the number of a species i, and N is the total 

number of individuals of all species. If the value of H '<1, 

indicates species diversity on a transect, it is low/ less 

stable. If the value of H' 1≤ H' ≤ 3 means that the 

diversity of species on a transect is abundant. If the value 

of H' > indicates that species diversity, high abundance / 

more stable [6]. 

3. RESULT AND DISCUSSION 

Based on the results of research conducted on coastal 

vegetation in the west of Sumber Jaya Village, Kampung 

Melayu District, Baai Island Area, Bengkulu City. The 

composition of the coastal vegetation at the tree level was 

found in 11 families, with a total of 11 species. 5 species 

came from the pole level, and 4 species with a total of 11 

individuals from the sapling level. This shows that there 

is a difference with the results of observations carried out 

in 2017 related to the analysis of vegetation in the 

western area of Baai Island which found 8 tree species, 

25 shrubs and saplings, and 41 herbs, small shrubs and 

tree seedlings. [5]. The following families are found in 

the data collection area, can be seen in Figure 1.
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Figure 1 shows the coastal vegetation around the 

sampling area, which is more dominated by the 

Primulaceae family of the Ardisia elliptica species with a 

total of 83 individuals and the most common tree levels. 

Based on Silk JWF information, Ardisia elliptica species 

can be found in the habitat of Sandy soils near the coast 

in places such as along beaches, mangrove edges, tidal 

riversides and peat-swamps up to 30 m altitude [7]. 

Furthermore, the composition of the second vegetation 

that is often found, namely Flacourtia rukam, comes 

from the Salicaceae family. This plant has thorny stems 

and is able to live in shallow sandy and moist soil 

conditions such as soil conditions in the observation area. 

Furthermore, the composition of the third vegetation that 

is often found is the Myrtaceae family, where this plant 

is distributed in predominantly tropical and subtropical 

areas, one of which is Indonesia. Some members of this 

family group have a fairly good attractiveness and 

economic value because they have commercial essential 

compounds [8]. 

Furthermore, the calculation results of the relative 

density, relative frequency, relative dominance and 

importance value index of each level are trees (Table 1.) 

Table 1 shows that Casuarina equisetifolia has a 

relatively high dominance value, which indicates that the 

plant is dominant in coastal areas, especially in the Baai 

Island area west of Sumber Jaya Village, Kampung 

Melayu District with the highest index of importance 

compared to other species, amounting to 71.77. This 

situation has been going on since 2017, where the results 

of Saputra research also found Casuarina equisetifolia to 

dominate the Long Beach Natural Park in Bengkulu City 

[9]. Casuarina equisetifolia grows naturally in coastal 

areas, and the dominance from pine shows its ability to 

adapt and make better use of growing space, light, water 

and nutrients. However, this species is more common in 

tree growth rates than at the stakes and stakes. The 

dominance of Casuarina equisetifolia has a tendency to 

be replaced by other species in its habitat [4]. So that in 

the observation area more is found at the tree level than 

at the pile and stake level. The next high Importance 

Value Index belongs to the Ardisia elliptica species, 

which in the area of observation of these plants are 

actually found at the sapling and pole level compared to 

trees. The third Importance Value Index belongs to the 

Melaleuca leucadendron species. This plant is found in 

lowlands, beaches, seasonal swamps, along rivers, loam 

and sandy soils, is also tolerant of acidic and infertile 

soils [8]. Furthermore, the results of observations on pole 

level vegetation are shown in Table 2. 

In the vegetation at the pole level, there were found 

as many as 5 species. Ardisia elliptica species had the 

highest index of importance compared to 4 other plants 

species, amounting to 145.15. This plant is one of the 

invasive plants [10]. This species has the ability to live in 

shade-tolerant areas and grows well in lowlands, wet and 

humid areas as well as in open areas [11]. This situation 

is in accordance with the conditions of the discovery of 

Ardisia elliptica species which is about 45 m from the 

coast with open and shaded areas. 

Table 3 shows that Ardisia elliptica also dominates at 

the sapling level, with the highest index of importance, 

namely 95.45. Its ability to tolerate various 

environmental conditions as well as seed dispersal is 

assisted by birds and some mammals, making it one of 

the invasive plants because it is able to form monotypic 

stands, especially in humid areas so as to replace native 

vegetation [12]. Apart from Ardisia elliptica, three other 

vegetation were also found, such as Flacourtia rukam, 

Fagraea racemose, Macaranga tanarius. This plant is 

able to grow in the sandy soil conditions found in the 

sampling area.

 

Table 1. Vegetation of Tree Levels in Baai Island Area 

 

NO Species Family DsR % FR% DR% INP 

1 Casuarina equisetifolia Casuarinaceae 16.37 12.00 43.40 71.77 

2 Ardisia elliptica Primulaceae 25.15 16.00 8.69 49.84 

3 Melaleuca leucadendron Myrtaceae 17.54 12.00 19.65 49.19 

4 Flacourtia rukam Salicaceae 17.54 16.00 12.66 46.21 

5 Hibiscus tiliaceus Malvaceae 4.68 14.00 3.21 21.89 

6 Macaranga tanarius Euphorbiaceae 7.02 6.00 1.96 14.98 

7 Acasia mangium Fabaceae 2.34 8.00 3.69 14.03 

8 Vitex pubescens Lamiaceae 2.92 6.00 3.86 12.78 

9 Fagraea racemosa Gentianaceae 5.26 6.00 1.51 12.78 

10 Terminalia catappa Combretaceae 0.58 2.00 1.28 3.86 

11 Cerbera manghas Apocynaceae 0.58 2.00 0.08 2.66 

TOTAL 100 100 100 300 
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Table 2. Vegetation of Pole Levels in Baai Island Area 

 

Table 3. Vegetation of Sapling Levels in Baai Island Area 

 

The results of the calculation of the Shannon-Wiener 

diversity index at each growth level show a value of <1.0, 

which means that the diversity is low and less stable. 

However, among the three levels, the highest value was 

found at the tree level of 0.86 (Figure 2.), meaning that 

species interactions that occur in tree communities are 

more complex than at the poles and saplings level.  

Figure 2. Shannon-Wiener Diversity Index (H ') of each 

level 

Environmental factors around the habitat can affect 

the existence of the vegetation in which there are 

interactions between living organisms, and interactions 

between organisms and their environment. Changes that 

occur can also be caused by positive or negative 

responses to these interactions, for example, growth, 

development, mortality, birthrate, and migration [2]. 

4. CONCLUSION 

The results of research conducted on coastal 

vegetation in the west of Sumber Jaya Village, Kampung 

Melayu District, Baai Island Area, Bengkulu City. Shows 

the composition of coastal vegetation at the tree level, 

found 11 families, with a total of 11 species. 5 species 

came from the pole level, and 4 species with a total of 11 

individuals from the sapling level. The highest 

importance value index at the tree level was obtained by 

the Casuarina equisetifolia species and the INP value of 

the stake and stake level was obtained by the Ardisia 

elliptica species. Related to the calculation results, the 

Shannon-Wiener diversity index (H'), of all growth rates 

demonstrate the value of <1.0 means low diversity. 
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