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2Research

Abstract. Mangroves are plants that can live in tidal areas. The study aims to determine the condition of
the mangrove ecosystem through a mangrove community structure approach in Lambadeuk Village, Peukan
Bada District, Aceh Besar District. This research was conducted in November 2017 using the stratified
sampling method. The results showed that there were only 2 types of mangrove species found in Lambadeuk
Village, Peukan Bada District, Aceh Besar District, the first is Rhizophora apiculata as many as 36
individuals and the second one is Rhizophora mucronata as many as 116 individuals. The important value
index (INP) tree and sapling of Rhizophora apiculata at station 1 and station 3 of 253.655% and station 2
of 183.789%. While seedling of Rhizophora apiculata at station 1 and station 3 of 250.04% and station 2 of
175.02%. The important value index (INP) tree and sapling of Rhizophora mucronata at station 1 and station
3 of 253.655%. While seedling of Rhizophora mucronata at station 1 and station 3 of 250.04%. The diversity
(H') obtained is low where H' 2.0, dominance (C) is low where 0 < C 0.5 and evenness (E) is also low where
0 < E 0.5.

1 Introduction
The mangrove ecosystem is a vegetation in the tropics
invalue as a unique ecosystem, which can live in water
with high salinity, and are usually found along the tidal
areas [7]. Mangrove forests are the main ecosystem that
supports life in coastal and marine areas. The mangrove
ecosystem has important ecological function as a place
habitat (feeding ground, nursey ground), (spawning
ground) for a variety of marine organisms, as well as a
carbon sink [16]. Ecosystem also has a physical function
as anchoring coastal erosion, protecting against wind
and tsunami, absorbing waste, preventing water
intrusion sea. In addition, the mangrove forests also
contribute economically high as providers of wood,
medicines, tools and fishing locations [6].
Aceh Besar District is an area located at the northern
tip of Aceh Province with a coastline of 344 km which
is rich in biodiversity [5], one of which is mangroves.
The potential of mangrove resources can be founded in
Lambadeuk Village, Peukan Bada District, Aceh Besar
Regency. But most of the mangrove area in the village
have been damaged due to the impact and Tsunami
disaster in 2004, so that rehabilitation efforts are
managed by the government. According to [8], the
rehabilitation program is a solution in re-functioning the

damaged mangrove ecosystem. In fact, the rehabilitation
efforts carried out have not been maximal.
Awareness of local communities in conserving the
coastal environment is still lacking, waste disposal and
pond waste are not managed properly. In addition, there
are no regulations to prohibit community activities that
can damage mangrove plants, such as fishpond in the
mangrove rehabilitation area. The research reporting on
the condition of mangroves in Lambadeuk Village,
Peukan Bada District is still limited. A related study
reported by [2] who studied the spatial distribution of
mangroves using a geographic information system.
However, research has never been done at the location.
There are some observations in peukan bada district.
Therefore, this study aims to determine the condition of
the ecosystem mangrove through a community structure
approach in Lambadeuk Village, Peukan Bada District,
Aceh Besar District.

2 Materials and Methods
2.1 Time and Place
The research was conducted in November 2017 in
Lambadeuk Village, Peukan Bada District, Aceh Besar
District. Sample identification was carried out at the
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Marine Biology Laboratory, Faculty of Marine and
Fisheries, USK. Figure 1.

Information :
RDi: Relative Density (%)
n : Total number of individuals (ind)
2.4.2 Species Frequency (Fi) and Relative
Species(RFi)
The Frequency of species and the frequency of
mangrove species is calculated based on the equation [9]
as follows:
𝑃i

Fi =

(3)

∑p

Description:
Fi :Frequency Type i (ind)
pi :Number of sample plots where the i-th type is found
p :Total number of sample plots made

Fig. 1. Map of research locations

2.2 Determination of research Locations

RFi=

The research locations were determined using the
stratified sampling method, based on the needs and
representation of the research area as a whole.
Designated study area grouped into three observation in
which stations are Station 1 area of mangrove vegetation
was seaward Station 2 and Station 3 landward. Taking
coordinates were marked by using GPS (Global
Positioning System).

𝐹i
∑F

x100 %

(4)

Note:
RFi : Relative Frequency (%)
p : Total frequency for all species (ind)
2.4.3 Species Coverage (Ci) and Relative Species
(RCi) Species
Cover and relative mangrove species cover are
calculated based on the [9] equation as follows:

2.3 Data Collection

Ci =

The stations were transected perpendicularly from sea to
land. Stations are grouped into three plots. Mangrove
vegetation is observed and recorded the number and
type of stem diameter measured by each vegetation
category. Observations on 10x10 m2 plots for mangrove
vegetation trees with measuring high categories> 1.5 m
and diameter> 10 cm. Plot 5x5 m2 for the mangrove tree
category with a height of 1.5 m and a diameter of <10
cm. While plot 1x1 m2 for the category of mangrove
seeds with high stem <1.5 m [11].

∑BA
A

(5)

Description:
Ci: The extent of the type of to-i (m2)
BA=
π: 3.14

DBH2
4

Fi

RCi =∑F x100 %

(6)

(7)

2.4. Data Analysis

Description:
RCI: Percentage of mangrove cover (%)
C : Total area covered by all species (m2)

2.4.1 Species Density (Di) and Relative Density
(RDi)

2.3.4 Importance Value Index (INP)

Density and relative density of mangroves were
calculated based on the equations of [9] as follows:

The mangrove significance index is calculated based on
the equation of [9] as follows:

Di =

𝑁i

INP = RDi + RFi + RCi
Note:
INP: Significant Value Index (%)
RDi: Relative Density (%)
RFi : Relative Frequency (%)
RCi : Relatively Important Closure (%)

(1)

𝐴

Description:
Di : Density of species i (ind/ m2)
Ni : Total number of individuals of species i (ind)
A : Total area of sampling (m2)
RDi=

𝑛i
∑n

x100 %

(8)

2.4.5 Species Diversity Index (H ')
(2)

The mangrove species diversity index was calculated
based on the equation of [24] as follows:

2

E3S Web of Conferences 339 , 03005 (2022)
10 t hICMR-2 nd INSAEF 2021

https://doi.org/10.1051/e3sconf/202233903005

𝐻′ = ∑𝑠𝑖=1 𝑃𝑖 log2 𝑃𝑖

station 2 there is only one type of mangrove, from
Rhizophora Apiculata. The number of each tree
category, sapling and seedling contained in plot 2
of 20 stems. While at station 3 there were two
species of mangroves of the same genus. The
number of each category of trees, saplings and
seedlings contained at station 3 is 61 stems. This
research was conducted at 3 different stations with
10 x 10 m2 tree category, 5 x 5 m2 sapling category
and 1 x 1 m2 seedling.
The overall density value for the growth rate of trees
and saplings was higher than the seedling level. The
results of the study stated that the value of species
density (Di) at station 1 Rhizophora apiculata of 0.08
ind/m2. While Rhizophora mucronata of 0.53 ind/m2.
Station 2 there is only 1 type, namely Rhizophora
apiculata with a value of 0.2 ind/m2. Then station 3 there
were 2 types, for Rhizophora apiculata the value of 0.08
ind/m2. while for Rhizophora mucronata of 0.53 ind/m2
(Table 1). The two types of mangroves Rhizophora
apiculata and Rhizophora mucronata were included in
the true mangrove category (Table 2) [4,16].
The greater the density of a species in Lambadeuk,
the more individuals of that species per unit area. The
density value can be used to see the magnitude of the
disturbance to a habitat [23]. Plant habitats are
considered damaged, if the value of the density of plant
species is low or small.
Species frequency is one of the vegetation
parameters that can show the distribution pattern or
distribution of plant species in the ecosystem or show
the distribution pattern of plants. The frequency value is
influenced by the value of the plot where mangrove
species are found. The greater the number of squares
found, the higher the frequency of mangrove species
presence [10]. Species frequency values (Fi) at stations
1 and 3 for Rhizophora apiculata and Rhizophora
mucronata was 1 ind. The value of the species frequency
Fi at station 2 for Rhizophora apiculata was 100 ind.
The results of the analysis of the relative frequency
(RFi) of mangroves that have been carried out in
Lambadeuk Village, Peukan Bada District, Aceh Besar
District at the tree level at stations 1 and 3 for
Rhizophora apiculata and Rhizophora mucronata was
75.02%. Species frequency value (Fi) at station 2 for
Rhizophora apiculata was 75.02 ind. The large number
of species was Rhizophora apiculata due to the
condition of the substrate at the research site in the form
of muddy sand. According to [14] that locations not far
from the beach generally have a muddy sand type of
sediment. Meanwhile, the location not far from the
mainland has a sandy mud sediment type.

(9)

Note:
H' : Diversity Index
Pi : Proportion of the number of individuals of the
species (ni) to the total number of individuals (n)
S : Number of taxa/species (ind)
2.4.6 Species Evenness Index (E)
The mangrove species uniformity index is calculated
based on the [17] equation as follows:
𝐻′

E = 𝑙𝑜𝑔2 𝑆

(10)

Description:
E : Evenness Index
H
:diversity index
Log2S: 3.3219 Log S
S
: Number of species (ind)
2.4.7Species Dominance Index (D)
The dominance index of mangrove species is calculated
based on the equation [3] as follows:
𝑠

D=∑

𝑖=1

𝑛𝑖

( 𝑛 )2

(11)

Description:
D : Dominance Index, Ni: Number of individuals of the
species
N : Total number of individuals (ind)
S : Number of taxa/species (ind)

3 Results and Discussion
The Peukan Bada area is one of the natural
mangrove forest areas. In this study, mangrove
vegetation was divided into 3 categories, namely
trees, saplings and seedlings. Based on
observations at the research site, there are 2 types
of mangroves located in Lambadeuk village,
Peukan Bada sub-district, Aceh Besar district,
namely of species Rhizophora apiculata and
Rhizophora mucronata. At station 1, there were
two types of mangroves, namely Rhizophora
mucronata and Rhizophora apiculata species. The
number of each tree category, saplings and
seedlings found at Station 1 is 61 individuals at

Table 1. Mangrove biological indeks value.
Mangrove

Rhizophora
apiculata

Number
of Stands

36

Transect
Area
(A) ha

Specific
Density
(Di)

Relative
Density

Relative
Frequency

Ind/ha

(RDi)

(Fi)

0.01

3

Relative
Type
Frequenc
y
(RFi)

Closure
Type

Relative
Closure
Type

(Ci)

(Rci)

Important
Value Index
(INP)
Tree
and
sapling

See
din
g

E3S Web of Conferences 339 , 03005 (2022)
10 t hICMR-2 nd INSAEF 2021

https://doi.org/10.1051/e3sconf/202233903005

Station 1

8

0.08

13.115

1

75.02

2.26

1.81

253.655

Station 2

20

0.2

100

100

75.02

10.96

8.77

183.789

Station 3

8

0.08

13.115

1

75.02

2.26

1.81

253.655

Rhizophora
mucronata
Station 1

116
58

0.53

86.89

1

75.02

2.26

1.81

253.655

Station 2
Station 3

0
58

0
0.53

0
86.89

0
1

0
75.02

0
2.26

0
1.81

0
253.655

1.42

300

104

375.1

20

16.01

250
.04
175
.02
250
.04

0.01

Quantity

250
.04
0
250
.04

Table 2. Diversity, dominance, evenness and temperature.
Diversity (H')

Dominance (C)

Evenness (E)

Tree

Sapling

Seeding

Tree

Sapling

Seeding

Tree

Sapling

Seeding

0.09
3

0.04
3

0.02
3

0
1

0
1

0
1

0.01
1

0.01
1

0
1

0.09

0.04

0.02

0

0

0

0.01

0.01

0

2.31
0
2.31

2.66
0
2.66

2.79
0
2.79

1
0
1

1
0
1

1
0
1

0.35
0
0.35

0.4
0
0.4

0.42
0
0.42

1.35

1.45

1.49

0.5

0.5

0.5

0.2867

0.303

0.307

Species dominance is used to determine the
concentration and distribution of dominant species. If
the dominance is more than one species, then the
dominance index value will increase. Furthermore, if
several species dominate simultaneously, the dominance
index value obtained will be low. [13]. Specific closure
(Ci) is the area of the one type of closure in an area. The
species closure value (Ci) at stations 1 and 3 for
Rhizophora apiculata and Rhizophora mucronata was
2.26 m2. The species closure value (Ci) at station 2 for
Rhizophora apiculata was 10.96 m2. The relative cover
(RCi) of mangroves at stations 1 and 3 for Rhizophora
apiculata and Rhizophora mucronata was 1.81 % and at
station 2 for Rhizophora apiculata was 8.77%. The high
relative cover of Rhizophora apiculata indicates that the
presence of the mangrove species Rhizophora apiculata
dominates the mangrove species in Lambadeuk Village,
Peukan Bada District, Aceh Besar District. This is
caused by the condition of the sandy mud substrate at
the research site. Sandy mud substrate is suitable for the
mangrove species Rhizophora apiculata because it has
a high fertility rate, so that the mangrove species
Rhizophora apiculata dominates in the Lambadeuk
Village area and has relatively high cover values in
almost all categories [21]. Saplings are an indicator of
the sustainability of each mangrove species in the
Lambadeuk area, where mangroves will grow and
develop naturally without human intervention.
The Important Value Index for mangrove vegetation
trees and seedlings can be obtained from the sum of the
relative frequency, relative density, and relative cover of
a vegetation expressed in percent (%) [13]. From the
results Table 1, it can be seen that there are differences

Temperatur
e
29,51 ◦C

in the value of the Important Value Index in each
category. The important value index (INP) tree and
sapling of Rhizophora apiculata at station 1 and station
3 of 253.655% and station 2 of 183.789%. While
seedling of Rhizophora apiculata at station 1 and station
3 of 250.04% and station 2 of 175.02%. The important
value index (INP) tree and sapling of Rhizophora
mucronata at station 1 and station 3 of 253.655%. While
seedling of Rhizophora mucronata at station 1 and
station 3 of 250.04%. The high Importance Value Index
in the seedling category of Rhizophora Apiculata was
caused by the condition of the muddy sand substrate
[21]. The Important Value Index (INP) shows the range
of the index that describes the community structure and
distribution pattern of mangroves [21]. Furthermore,
[21] stated that if the INP of the species obtained is high,
then there are species that dominate a habitat. And this
species is better able to adapt to its environment.
The high and low index of mangrove vegetation
importance is caused by competition between species
for nutrients and sunlight at the research site. Nutrients
are very important for the stability of mangrove
vegetation such as nitrate (NO3) and phosphate (PO4)
[25]. Nitrate (NO3) and phosphate (PO4) are the most
important nutrients that can determine the stability of
vegetation growth. According to [12] stated that nutrient
elements are absolute for organisms such as N and P
because they cannot be replaced by other elements.
The value of H' is a value that states how diverse a
species is in a certain area, an area can be said to have
moderate species diversity if the value of H' exceeds 1
or equals 1, if the value of H' exceeds 3, the species
diversity obtained is high. However, if the H' value
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found exceeds 0 but is less than 1, it can be said that a
community in the area has low species diversity.

8.

4 Conclusion
9.

The results of the study found 2 types of mangroves
from the genus Rhyzophora. Which consists of 2 species
Rhyzophora mucronata and Rhyzophora apiculata
found in Lambadeuk village, Peukan Bada Regency,
Aceh Besar district. RFi stations 1,2, and 3 with a value
of 100, RFi stations 1 and 3 with a value of 150.04, and
RFi for station 2 with a value of 75.02. For RCi stations
1 and 3 with a value of 36.2, and RCi for station 2 with
a value of 8.77. The highest INP is trees and saplings
with a value of 253,655, while the lowest INP is trees
and saplings 183,789. The highest INP of seedlings was
250.04 and the lowest INP of seedlings was 175.02. The
highest value (H') from the category of trees, saplings,
and seedlings was at station 2 with a value of 3 ind from
the species Rhizophora apiculata. The highest value (C)
was found at stations 1 and 3 species Rhizophora
mucronata and Rhizophora apiculata with a value of 1
ind. The highest value (E) obtained from the categories
of trees, saplings, and seedlings was at station 2 with a
value of 1 ind from the species Rhizophora apiculata.
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