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Coastal areas have at least three important ecosystems: mangrove forests, 
These ecosystems build functional systems biologically, physically and chemically. Mangrove forest ecosystems 
serve as habitat of various marine organisms for feeding and living their live stages from larvae to adulthood, 
while coral reef ecosystems serve as habitat of various species of fish and other marine biota needed by humans 
(Utina, 2012). Mangroves are halophytic plants that cannot live in salt
resources found in many coastal areas.
to the same thing: mangroves are plants in tidal areas and live as communities. Mangroves are also defined as 
distinctive littoral plant formations in tropical and subtropical shelte

Mangroves have very wide benefits in terms of ecological, biological and economic aspects. Ecological 
functions include maintaining coastal stability and as a bird habitat, biological functions as natural hatcheries for 
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A B S T R A C T  
BACKGROUND: Mangrove forests and surrounding ecosystems are often degradation 
as the population increases and the need for economic improvements, one of the 
degradation causes was land clearing. It becomes necessary the study to predict the 
degradation and preparation of strategies to reduce the degradation level.  
OBJECTIVE: to assess the degradation level of mangrove forest and to develop 
strategy to reduce the degradation level. The overall research duration was 1 year, 
focusing on identification of mangrove forests degradation level, exploration of 
mangrove vegetation structure and preparation for mangrove degradation reduction 
strategy. RESULTS: There are 4 species of mangrove plants in study location namely: 
Rhizophoraapiculata Blume, Rhizophoramucronata Lamk., 
C.B.Rob, and Bruguiera which included in the Rhizophoraceae family. Tabongo 
mangrove area was a Scrub or dwarf forest type generally. This type was classified as a 
typical mangrove found in low edges. Based on the relative coverage values
mangrove species, the conditions were in the damage criteria due to the coverage value 
of <50%/ha. CONCLUSION: Based on the standard criteria of mangrove forest 
destruction,  the mangrove condition in the damage criteria due to the coverage valu
<50%/ha. The reduction  strategy that could be implemented to recover the qual
mangrove areas include (i) the assessment of the importance of the mangrove areas 
with regard to their ecological and economic value, (ii ) improving quality of mangro
habitat, (iii) educational approach by making the mangrove areas as l
source, and (iv) empowerment of people living around the mangrove areas.

INTRODUCTION 
 

Coastal areas have at least three important ecosystems: mangrove forests, coral reefs, and seagrass beds. 
These ecosystems build functional systems biologically, physically and chemically. Mangrove forest ecosystems 
serve as habitat of various marine organisms for feeding and living their live stages from larvae to adulthood, 

ile coral reef ecosystems serve as habitat of various species of fish and other marine biota needed by humans 
(Utina, 2012). Mangroves are halophytic plants that cannot live in salt-free circles. Mangroves are natural 
resources found in many coastal areas. Some experts define the term "mangrove" differently, but basically refer 
to the same thing: mangroves are plants in tidal areas and live as communities. Mangroves are also defined as 
distinctive littoral plant formations in tropical and subtropical sheltered beaches (Noor, 2012).

Mangroves have very wide benefits in terms of ecological, biological and economic aspects. Ecological 
functions include maintaining coastal stability and as a bird habitat, biological functions as natural hatcheries for 
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Mangrove forests and surrounding ecosystems are often degradation 
as the population increases and the need for economic improvements, one of the 
degradation causes was land clearing. It becomes necessary the study to predict the 

of strategies to reduce the degradation level.  
to assess the degradation level of mangrove forest and to develop 

strategy to reduce the degradation level. The overall research duration was 1 year, 
degradation level, exploration of 

mangrove vegetation structure and preparation for mangrove degradation reduction 
There are 4 species of mangrove plants in study location namely: 

Lamk., Ceriopstagal (Perr) 
which included in the Rhizophoraceae family. Tabongo 

mangrove area was a Scrub or dwarf forest type generally. This type was classified as a 
typical mangrove found in low edges. Based on the relative coverage values of each 
mangrove species, the conditions were in the damage criteria due to the coverage value 

Based on the standard criteria of mangrove forest 
destruction,  the mangrove condition in the damage criteria due to the coverage value of 
<50%/ha. The reduction  strategy that could be implemented to recover the quality of 

) the assessment of the importance of the mangrove areas 
) improving quality of mangrove 

educational approach by making the mangrove areas as learning media and 
) empowerment of people living around the mangrove areas. 

coral reefs, and seagrass beds. 
These ecosystems build functional systems biologically, physically and chemically. Mangrove forest ecosystems 
serve as habitat of various marine organisms for feeding and living their live stages from larvae to adulthood, 

ile coral reef ecosystems serve as habitat of various species of fish and other marine biota needed by humans 
free circles. Mangroves are natural 

Some experts define the term "mangrove" differently, but basically refer 
to the same thing: mangroves are plants in tidal areas and live as communities. Mangroves are also defined as 

red beaches (Noor, 2012). 
Mangroves have very wide benefits in terms of ecological, biological and economic aspects. Ecological 

functions include maintaining coastal stability and as a bird habitat, biological functions as natural hatcheries for 
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fish, shrimp and plankton-eating marine biota as well as manmade fish hatchery areas, while economic functions 
as recreation areas and timber sources. According to Bismark et al. (2008) mangroves, as other forest 
vegetation, have a role as absorber of carbon dioxide (CO2) from the air. Donato et al. (2012) also states that 
mangroves are known to have high assimilation ability and C absorption rate. This is certainly related indirectly 
to the mangrove ecological function. Mangroves absorb some of the carbon in the form of CO2 and use it for the 
process of photosynthesis, while others remain in the atmosphere 

One of mangrove areas in Indonesia was located in the coastal area of Dulupi District, Boalemo Regency, 
Gorontalo Province. This mangrove ecosystem continued to be under pressure due to various community 
activities around the mangrove forest area. Local residents had utilized mangrove forests for various uses such 
as fish hatcheries, living areas, and farming areas. This land conversion within the mangrove forest area resulted 
in diminution of mangrove forest area. Based on data from Boalemo district forestry office in 2010, the area of 
degraded mangrove area in Dulupi district was 13.05 Ha, with 9.52 Ha of damage area located in Dulupi village 
and 3.53 Ha in Tabongo village. One of the degradation causes was land clearing or forest conversion into 
hatchery area. In addition to conversion, degradation also occurred due to intensive utilization of mangrove for 
fuel and building materials. This study aimed to obtain a database of the degradation level of mangrove forests, 
exploring mangrove species, and assess a strategy to reduce the degradation level. This study focused on 
obtaining the data of mangrove degradation level in Tabongo village, Dulupi district and the data of every 
mangrove species in the location and its potential carbon stock value.  

This study can contributed as a data base on mangrove degradation and the data of mangrove species, 
mangrove vegetation structure and the potential value of carbon biomass in mangrove plant. With this data base 
will be a basis in the preparation of strategies in reducing the level of mangrove.With the existence of the data 
base, can used to develop carbon cycle material lesson on ecology. 

 
MATERIALS AND METHOD 

 
This research used explorative survey method. Data collected in the form of primary data and secondary 

data. The primary data collection was done by identifying all mangrove species in the research site and 
measuring the mangrove density level using the Point-Quarter-Centered-Meter Method. The result of calculation 
would then be confirmed with standard criteria table of mangrove damage. The data obtained then analyzed with 
quantitative descriptive analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1:Point- quarter-centered-meter (PQCM) method 
 
The research was located in Tabongo village, Boalemo District. Explorative survey method was used in this 

study. Data collected in the form of primary data and secondary data. The primary data collection was done by 
identifying all mangrove species in the research site and measuring the mangrove density level using the Point-
Centered Quarter Method (Figure 2), based on Dahdouh-Guebas and Koedam (2006). Tabongo village has 
178.67 ha mangrove area (Figure 1). 
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Fig. 2: Research site 
 

RESULTS AND DISCUSSION 
 

Result: 
Based on the results of identification of mangrove plants in Table 1, there were 4 species of mangrove 

plants found at the research location in Tabongo village, Dulupi district, namely Rhizophoraapiculata Blume, 
Rhizophoramucronata Lamk., Ceriopstagal (Perr) C.B.Rob, and Bruguiera. These four species are members of 
division of Magnoliophyta, class of Magnoliopsida, class of Rosidae, order of Rhizophorales, family of 
Rhizophoraceae, and 3 genuses: Rhizophora, Ceriops, and Bruguiera. All of the mangrove species were found in 
stages of tree, sapling and seedling. 

 
Table 1: The Results Of Identification Of Mangrove Plants 

Kingdom Division Class Ordo Family Genus Species Stage 

Plantae 
 
 
 

Mangnoliophyta 
 
 
 

Mangnoliopsida 
 
 
 

Rhizophorales 
 
 
 

Rhizophoraceae 
 
 
 

Rhizophora 
Rhizophora apiculata 
Blume. 

Tree/ 
Sapling/ 
Seedling 

Rhizophora 
Rhizophora mucronata 
Lamk. 

Tree/ 
Sapling/ 
Seedling 

Ceriops 
Ceriops tagal (Perr) 
C.B.Rob 

Tree/ 
Sapling/ 
Seedling 

Bruguiera 
Bruguiera 
gymnorrhiza (L) Lamk 

Tree/ 
Sapling/ 
Seedling 

 
1. Mangrove Vegetation Structure and Importance Value Index of Tree Stage: 

Calculation of vegetation parameters yielded the important value index (IVI) at each observation point and 
built a description of the vegetation structure at the study sites for all data collection points on tree stage. Based 
on the average IVI value of tree stage mangrove species, Rhizoporaapiculata had the highest IVI value 
(49.55%) compared to all other species found. The IVI value of Rhizophoramucronata Lamk was 48.048%, 
Bruguieragymnorrhiza was 49.16% and Ceriopstagal was 46.88% (Fig. 3). 
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Fig. 3: Importance Value Index of Tree Stage Mangrove Species  

 
2. Mangrove Vegetation Structure and Importance Value Index of Sapling Stage: 

Calculation of vegetation parameters yielded the important value index (IVI) at each observation point and 
built a description of the vegetation structure at the study sites for all data collection points on sapling stage. 
Based on the average IVI value of sapling stage mangrove species, Rhizoporaapiculata had the highest IVI 
value (50.88%) compared to all other species found. The IVI value of Rhizophoramucronata Lamk was 49.87%, 
Bruguiera gymnorrhiza was 50.47% and Ceriops tagal was 49.84% (Fig. 4). 

 
Fig. 4: Importance Value Index of Sapling Stage Mangrove Species  

 
3. Mangrove Vegetation Structure and Importance Value Index of Sapling Stage: 

Calculation of vegetation parameters yielded the important value index (IVI) at each observation point and 
built a description of the vegetation structure at the study sites for all data collection points on seedling stage. 
Based on the average IVI value of sapling stage mangrove species, Rhizoporamucronata had the highest IVI 
value (81.30%) compared to all other species found. The IVI value of Rhizophoraapiculata Lamk was 73.65%, 
Bruguieragymnorrhiza was 70.74% and Ceriopstagal was 69.99% (Fig. 5). 

 
Fig. 5: Importance Value Index of Seedling Stage Mangrove Species  

 
Generally, the type of mangrove area in the research site was a Scrub or dwarf forest. Scrub or dwarf forest 

is a type of mangrove community typically found in low edges. Diagrams above show certain species with a 
high IVI and this might characterize the dominant species within a community. High IVI of 
Rhizophoraapiculata Blume and Rhizoporamucronata Lamk might be the characteristic of mangrove vegetation 
present in the area. 
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Other factor that may have an effect on this situation was the adaptability of each species mangrove to 
environmental factors, especially the type of substrate which was mostly sandy mud. Each species has a range of 
tolerances to different environments. In order to grow and develop properly each species needs different growth 
requirements, enabling the efficiency of energy allocation for growth. Based on this, it was assumed that 
Rhizophoraceae tend to have the ability to adapt well in the mangrove community at the research site. The 
observation indicated that this mangrove family was scattered and could be found at every observation point. 
This result may indicate that this mangrove family has a wide range of tolerance. According to Noor et al. 
(2012), these species are the most important and widespread species of mangrove plant. The dominance of these 
two mangrove species can reach up to 90% of the vegetation growing in one location and optimal growth occurs 
in deep flooded areas, as well as on humus-rich soil, and they also bloom throughout the year. The research 
conducted by Soeroyo & Achmad (2002) showed that species in Rhizophoraceae family was dominating the 
front zone of mangrove forest in the region of Sulawesi. This is relevant to the results of this research, which 
that the family had a relatively big role in the mangrove community and these two species were the main 
vegetation in the area. 

 
4. Degradation Level of Mangrove in Tabongo Village Based on Species Density: 

Table 2 shows the density value of sapling stage mangrove of 4861.9/ha. Based on the standard criteria of 
mangrove forest destruction, according to Ministerial Decree of State Minister for The Environment (Kepmen. 
LH) No. 201 in 2004, the mangrove condition in the coastal area of Tabongo village, Boalemo, was categorized 
as good-very dense due to its density of >1,500 trees/ha, while for the value for tree stage was 767.45/ha which 
was categorized as damage-sparse due to its density < 1000 trees/ha. 

  
Table 2: Density value and destruction criteria of mangrove in Tabongo Village, Boalemo Regency 

Stage All Species Density/Ha Standard Criteria of Mangrove Forest Destruction(Decision 
Indonesia Environment Minister No.201, 2004) 

Tree 767.45 Damage <1000/Ha 
Sapling 4861.9 Dense >1500/Ha 

 
5. Degradation Level of Mengrove in Tabongo Village Based on Coverage Area: 
a. Species Coverage Value (Ci): 

Table 3 shows the tree stage coverage ranged from 5.4 m2-6.9 m2, while the sapling ranged from 5.7 m2- 
14.8 m2. Total coverage area of tree stage was 24.45 m2/ha, while for sapling stage was 46.16 m2/ha. 

 
Table 3:Coverage Value of tree stage and sapling stage of mangrove in Tabongo Village, Boalemo Regency 

Mangrove Species 
Species Coverage (m2) 

Tree Sapling 
Rhizophoraapiculata Blume  6,9 14,8 
Rhizopora mucronata Lamk 6,45 14,6 
Ceriops tagal 5,4 5,79 
Bruguiera gymnorrhiza 5,7 10,97 
Total Coverage 24,45 46,16 

 
b. Species Relative Coverage Value (RCi): 

Table 4 shows the relative coverage value for sapling stage of Rhizophoraapiculata Blume was 32.06%, 
Rhizoporamucronata Lamk 31.63%, Ceriopstagal 12.54% and Bruguieragymnorrhiza 2377%, while for tree 
stage of Rhizophoraapiculata Blume was 28.22%, Rhizoporamucronata Lamk 26,38%, Ceriopstagal 22.09% 
and Bruguieragymnorrhiza 23.31%. Based on these relative coverage values of each species for sapling and tree 
stages, mangrove condition in Tabongo village was included in damage criteria due to the cover value <50%/ha. 

 
Table 4: Relative Coverage Value of Tree Stage and Sapling Stage of Mangrove in Tabongo Village, Boalemo Regency 

Mangrove Species 

Relative Coverage (%) Standard Criteria of Mangrove Forest 
Destruction 
(Decision Indonesia Environment 
Minister No.201, 2004) 

Sapling Tree 

Rhizophora apiculata Blume  32.06 28.22 Damage < 50% 
Rhizopora mucronata Lamk 31.63 26.38 Damage < 50% 
Ceriops tagal 12.54 22.09 Damage < 50% 
Bruguiera gymnorrhiza 23.77 23.31 Damage < 50% 

 
Discussion: 

The mangrove coverage on site showed a significant degradation. This condition might be influenced by the 
ongoing natural succession process and the use of land for various activities such as the fish hatcheries, living 
areas, and the cutting of mangrove wood for buildings and firewood. The degradation of mangrove coverage can 
cause mangrove litter production to decline and bring a negative impact on nutrient cycles in the region. The 
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lack of mangrove coverage also causes the sedimentation process of materials containing nutrients carried by the 
river flow becomes less. It is known that mangrove roots can retain the materials that enter the mangrove forest. 
Reduced mangrove coverage causes less and even loss of mangrove roots, causing rich-nutrient materials 
continue to drift and no longer retained within the mangrove community. This condition further can lead to 
increased ecological stress that has a broad impact on mangrove degradation, directly or indirectly. The 
condition of mangrove coverage in Tabongo Village, Boalemo was seriously damaged at the tree level. The 
same condition was also seen at the sapling level. Given the facts and conditions of existing mangrove area of 
Tabongo village, Boalemo it can be predicted that after a period of time the ideal condition of mangroves in this 
area will continue to decrease significantly. 

The strategy must applied to be able to overcome the socio-economic problems of society as well as 
planning the development of regional spatial. One of things that can be done for example is maintaining the 
natural conditions of mangroves and making its ecosystem as a buffer zone, while still involving the people 
around mangrove areas. Other ways to reduce mangrove degradation level that can be done is growing 
mangrove seedling and replanting the damaged area; introduction of various species of mangrove and its use 
through learning activities in schools around the mangrove area; and also hatcheries management while 
considering the suitability of environmental factors such as the type of substrate and salinity. Thus the strategies 
that can be implemented in order to recover the quality of mangrove areas are (i) Assessment of the importance 
of the mangrove areas with regard to their ecological and economic value, (ii) Improving the quality of 
mangrove areas, (iii) Educational approach by making mangroves as learning media and resources in schools 
and incorporating learning material of mangrove in the national curriculum of Basic Education as part of the 
local curriculum in schools around the mangrove area, (iv) Local society empowerment which can be done by 
society management activities through reforestation, training, and counseling, and non-formal education. 

 
CONCLUSION 

 
Tabongo mangrove area was a scrub or dwarf forest type generally. This type was classified as a typical 

mangrove found in low edges. The mangrove condition in the coastal area of Tabongo village, Boalemo, was 
categorized as good-very dense due to its density of >1,500 trees/ha for the sapling stage, while for the value for 
tree stage was 767.45/ha which was categorized as damage-sparse due to its density < 1000 trees/ha. Based on 
the relative coverage values of each mangrove species, the conditions were in the damage criteria due to the 
coverage value of <50%/ha. Based on empirical data descriptions of observations at the research sites, the 
sustainable reduction strategy of mangrove degradation needed to be done by combining the ecological interests 
(conservation of mangrove forest) with the socio-economic interests of the people around the mangrove area. 
The reduction strategy that could be implemented to recover the quality of mangrove areas include (i) the 
assessment of the importance of the mangrove areas with regard to their ecological and economic value, (ii) 
improving quality of mangrove habitat, (iii) educational approach by making the mangrove areas as learning 
media and source, and (iv) empowerment of people living around the mangrove areas.These manuscript Is 
important for future because it will serve as a basis in the preparation of strategies to reduce the degradation 
level. 
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