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Abstract. Since the 1990s, the Semarang-Demak coastal area experienced abrasion. To protect abrasion,
there have been many attempts such as planting mangroves, in which its development has shown success.
The purpose of this study was to analyze environmental factors that play a role in the growth of mangroves
ecosystem in the Semarang-Demak coastal area. Mangrove data were obtained by field studies using the
transect method in three coastal areas. Each station is determined by the next station with five plots of size
20 m x 20 m. Data on supporting environmental factors are measured in each area including temperature,
salinity, pH, light intensity, nutrients, and rainfall. Based on the results of analysis and calculations, the
order of important values from large to small is A. marina, A. alba, R. mucronata, S. casseolaris, and R.
stylosa, while environmental factors still fulfill mangrove growth. However, it needs to be aware of the
increase in waves and temperatures that could threaten the survival of mangroves.
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1 Introduction

The Semarang-Demak North Coast is an area that has
experienced abrasion and has undergone a change in
coastline [1]. This coastline change occurs in the
Semarang area [2] and also in the coastal areas of Demak
[3, 4]. Naturally, the change in coastline at the
Semarang-Demak coastal area is caused by the tidal
wave that erodes the coast, as well as human factors by
changes in land use [5]. As a result, the destruction of
the coast of Semarang and Demak had induced seawater
intrusion into the land. Changes in shoreline caused by
erosion can be prevented by the presence of natural
coastal protectors, namely mangroves [6, 7].

Mangroves are forest types consisting of all plants
along the coast or river estuary which are affected by
tides and interacting with their environment both biotic
and abiotic. Mutual interaction and interdependence
between components in mangrove forests are called the
mangrove ecosystem. However, the area of mangrove
forests in the world has decreased by 30-50% in the last
half-century due to coastal development, expansion of
pond development and excessive logging [8]. Many
efforts have been made to restore mangrove forests,
including planting program.

Efforts to plant mangroves at Semarang-Demak
coastal area have been carried out to increase mangrove
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area [1, 9]. The success of the planting program is
supported by environmental factors in the mangrove
ecosystem. For this reason, this study was conducted in
order to analyzed mangrove diversity and the dynamics
of environmental factors that play an important role in
mangrove growth, a baseline on the management of
sustainable mangroves in Semarang-Demak coastal area.

2 Method

This research was conducted from June to December
2018. The research site was located at Semarang-Demak
coastal area which was divided into three research sites.
Administratively, the three sites are located in the
Timbulsloko village, Bedono Village and Trimulyo
Village. The environmental parameters observed in this
study included salinity, air temperature, water pH, soil
pH, rainfall, and light intensity. Environmental data in
salinity, water pH, soil pH, and light intensity were
directly observed in the field. While for rainfall and air
temperature data were using data from BMKG.

The site of the study was subjectively determined
based on the density of mangroves for subsequent
transects. The length of transect is 100 meters from the
coast to land. Samples were taken in each area at a
distance of 0-20 m, 21-40 m, 41-50 m and so on. The
next is determining the sampling area. Vegetation data
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were taken by the quadratic method with a size of 20 x
20 meters for observation of trees/poles, then they were
made into smaller plots (5%5 meters) to measure
saplings. For seedlings, the data were collected from
each plot measuring 2x2 meters. Furthermore,
dominance and relative dominance are calculated,
relative density and density, relative frequency and
frequency, important value, and diversity index.

3 Results and Discussion

Based on the results of the study, five types of
mangroves were found in Semarang-Demak coastal area,
namely two from the genus the Avicennia namely
Avicennia marina (Forsk.) Vierh, Avicennia alba
Blume., two from the Rhyzophora genus namely
Rhyzophora stylosa Griff., Rhyzophora mucronata
(Lamk.) and one from the Somnneratia genus namely
Sonneratia casseolaris (L.) Engl. [1]. In each research
site, there are different mangrove compositions.
However, the composition of mangroves found in
Semarang-Demak coastal area is different compared to
the mangroves found in the coastal city of Semarang in
terms of species. The mangroves that can be found in
Semarang coast include A4 alba, A marina, Brugueira
cylindrical, R apiculata, R mucronata, R stylosa and
Sonneratia caseolaris [10]. The complete distribution of
mangroves in Semarang-Demak coastal area is presented
in Table 1.

In Table 1, it can be seen that the distribution of A.
marina mangroves at Timbulsloko, Bedono and
Trimulyo, . casseolaris was only found in Trimulyo.
This shows that there are not many mangrove species
found in Semarang-Demak coastal area, while the most
easily found mangrove species is 4. marina. Based on
the calculation of the diversity index in the entire study
area, the research sites have a low diversity index (Table
2.) and A. marina has the highest important value (Fig.
1).

Based on the Table. 2, it can be seen that in general,
the research sites had a low diversity index (H’ <I),
except for the Timbulsloko location which had a
moderate diversity index. For the calculation of
important values for each type, 4. marina has the highest
important value (Fig. 1).

Table 1. Distribution of mangrove species in Semarang-Demak
coastal area [1]

Timbulsloko | Bedono | Trimulyo
Species area area area
Name 1121312 1 2
Avicennia
maring N R VA BV VA
Avicennia
g NN N - -] A
Rhyzophora ) N i i i
stylosa
Rhyzophora
mucronata v ) v v v v i
Sonneratia - - - - - N -

| casseolaris | | | | | | | |
Note: V=found - = not found

Table 2. Summary of diversity index in all research sites

Area H' of Tree | H' Stakes and Poles
Timbulsloko 1 0.68 0.68
Timbulsloko 2 0.98 0.98
Timbulsloko 3 1.04 1.04
Bedono 1 0 0.67
Bedono 2 0.67 0.26
Trimulyo 1 0.66 0.61
Trimulyo 2 0.37 0.50
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Fig. 1. The importance of each type of mangrove in Semarang-
Demak coastal area

Fig. 1 shows that 4. marina has the highest important
value. This indicates that 4. marina is more dominant
than other species. The dominance of A. marina shows
that type A. marina has a good ability to utilize solar
energy, nutrients/minerals and water and the ability to
compete  with  other species. Besides that,
morphologically 4. marina has the root structure of
pneumatophores and the presence of salt glands as a tool
to support the adaptability to the environment that is not
profitable for example land with high salt content [11].

Eco physiologically, the adaptation process of A.
marina in unfavorable conditions is through three stages:
1) A. marina performs screening through the root part to
avoid excessive salt absorption, 2) 4. marina secretes
salt that enters the body part quickly (translocation), 3)
A. marina stores excess salt in the bark or old leaves and
then defoliates [12-14]. In addition to the existence of
supporting organs in A. marina, the factors that
contribute to the survival of the A. marina are land
suitability and supporting environmental factors for
mangrove growth [15].

There are four main factors that determine the spread
of mangrove plants, 1) the frequency of tidal currents, 2)
salinity, 3) groundwater, 4) temperature [16]. Based on
the identification of environmental factors carried out in
the field, it was found that the pH of the water at the
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location of mangrove growth tended to be from acid to
base (6.6-8.4), while the soil pH ranged from 4.8-7.3
(acid to normal). This shows that the land where the
mangrove grows is an area with a good frequency of
tidal currents because the soil which is often submerged
in water will make the soil pH tend to become acidic
[17].

The condition of the soil with an acid to base
conditions will affect the growth of mangroves due to
the availability of nutrients contained in the soil. The
availability of nutrients will also affect the diversity of
mangroves because each type of mangrove has the
ability to adapt to soil pH and the availability of different
nutrients so that the type of mangrove that has the ability
to the environment will be able to develop.

The sites of the study show that 4. marina is a type
that is able to develop well because of its adaptability to
the environment. In addition, the 4. marina has an
extensive root system and a large number of glands that
are capable of secreting salt, so that the A. marina is able
to adapt to high salinity. This ability includes the
presence of roots that are able to separate salt levels. The
process of salt separation occurs in the process of
evaporation or transpiration in the leaves, as a form of
adaptation [16, 18]. The evaporation process will take
place well if it is supported by the appropriate ambient
temperature. In addition to helping the transpiration
process, temperature also affects photosynthesis.

In addition to the ability to adapt to land conditions,
the type of mangrove also requires sufficient light
intensity for photosynthesis. Based on measurements in
the field, the light intensity ranges from 127-3400 lux,
which indicates that the research site supports
photosynthesis so that it is still suitable for mangrove
growth. The process of photosynthesis will take place
well if the conditions of the air temperature and humidity
of the environment are supportive [13]. However, if
there is an increase in high temperatures, it will reduce
the solubility of oxygen so that it can reduce the
availability of dissolved oxygen.

Water temperature is also an important factor that
determines the life of mangroves. The temperature that

limits the life of mangroves is the low temperature and
seasonal temperature range. A good temperature for
mangrove life is not less than 20°C, while the seasonal
range of temperatures does not exceed 5°C, high
temperatures (>40°C) tend not to affect the growth
and/or life of mangroves [16]. The results of the
measurement of water temperature ranged from 24°C-
34°C and the air temperature in the field ranged from
280°C-390°C. This indicates that the coastal area of
Semarang-Demak still supports mangrove growth.

The results of the analysis of land and environment in
the form of materials N, P, K show that the field
conditions are still within the limits of adequacy and
conditions of humidity, air temperature and pH at the
research site are factors that support mangrove growth.
Adaptability and carrying capacity of the environment is
an important factor in the evolution of mangroves [19]
because the optimal carrying capacity of the
environment will be an important factor in the process of
mangrove growth.

The physical structure of the soil at the research site
contains nutrients needed for plant growth. The results of
the analysis of soil samples carried out from June 2018
to December 2018 shows that soil texture at the study
site consisted of sand between 0-43%, dust 2-99%, and
clay 1-97%.

This condition shows that the three research sites are
sedimentary soils dominated by dust and clay which
have a strong resistance to waves [20]. This situation is
one of the causes of easy abrasion due to sea waves.

Ocean wave data in 2013-2017 showed an increasing
trend [1]. While the air temperature data in Semarang-
Demak coastal area also tends to increase (Fig. 2.).

Besides the air temperature. Other environmental
factors that support mangrove growth are rainfall. The
rain that occurs in an area can be an important factor
because it can affect the humidity of an area.
Environmental humidity will affect the organism to carry
out life activities. On the other hand, high rainfall can be
a trigger for erosion in an area. Based on measurements
in the field, it shows that rainfall tends to increase (Fig.
3).

THE AVERAGE TEMPERATURE IN SEMARANG-DEMAK
YEAR 2010-2017
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Fig. 2. The average temperature in Semarang-Demak Year 2010-2017



E3S Web of Conferences 125, 01021 (2019)

ICENIS 2019

https://doi.org/10.1051/e3sconf/201912501021

MONTHLY RAINFALLDATA (MM) IN SEMARANG AND
DEMAK AREA
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Fig. 3. Monthly Rainfall Data (mm) in Semarang-Demak Area

4 Conclusion

Based on the research that has been done, it can be
concluded that four environmental factors (frequency of

tidal

currents, salinity, ground water, and temperature) in

Semarang-Demak coastal area still support mangrove
growth. However, wave and rainfall need attention
because there is a tendency to experience in increase
which can be a cause of abrasion. Five mangroves
species are found in Semarang-Demak coastal, namely
A. marina, A. alba, R. mucronata, R. stylosa and S.
casseolaris.
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