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Abstract
Utilization of mangrove forests will reduce the stand structure of mangrove
vegetation. This research has been conducted in the village of mangrove
forests Kelematan District of Bengkalis Bengkalis during the months of July
to September 2016. The aim of this study was to analyze the structure of
mangrove communities. The economic value of mangrove wood and its
utilization rate. This study shows that it has been found 17 true mangrove
species and 11 mangrove asosiansi mangrove forest Kelamatan village. The
density of trees of 1057 stems / ha and are still in good condition. Of important
value index strata, there are four types of mangrove trees that play a major role
to build this ecosystem, namely R apicaulata (33.3%) E. aguallocha (32.3%).
A. alba (28.4%) and B. gymnorhiza (25.5%). The economic value of
mangrove wood Rp 8,906,836 / ha / year for timber volume 41.24 m3 / ha
year. In the area of 578.43 ha. Economic value of Rp. 5.151.980.870/tahun for
23.851.76 timber volume m3 / year. Mangrove wood utilization rate amounted
to 5.060.28 m3 / year to meet the raw material needs mangrove charcoal,
firewood and timber spout. The utilization rate is at 21:22% of timber
potential with the greatest utilization is to meet the mangrove charcoal
production 3.431.52 m3 / year. It is necessary for enlightened management in
the form of restrictions on the use of mangrove wood to be able to create
conditions for sustainable mangrove forest.
Keywords: mangrove. Economic valuation. Bengkalis
PRELIMINARY
Have the role of mangrove ecosystems in various matters relating to the physical and
ecological functions. The function of mangroves as penghadang nature of the threat of
ocean dynamics along the coastline, mangrove able to protect the coast from the threat
of the erosion process through the process of solving the wave (Gedan et al, 2011), its
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ability to protect coastal areas from natural disasters just as hurricanes and tsunamis
are also covered by several studies previous (Kathiresan and Rajendran, 2005:
Kusmana et al. 2005: Cochard et al, 2008). Mangrove also a habitat for many species
of fauna important and economically associated with him, such as crabs (Kneib et al,
1999) fish and fish larvae (leadsgaard and Johnson, 2001: Manson et al, 2005). Birds,
insects, reptiles and mamallia. It also found the type - the type of flora associated with
mangrove such as fungi and algae that eventually form a community of wealth that
belongs to him.
The role of mangrove directly or indirectly, can meet the needs of human life. But
unfortunately in the fulfillment of these needs often result in the existence and
continuity of the resource itself. According to the calculations FAO (2007) The world
has lost 3.6 jut hectares or 20% of the total area within a period of 25 years from 1980
to 2005. Indonesia at the same time frame has lost 1.3 million hectares. The loss
caused by human pressure on the mangrove ecosystem in the form of infrastructure
development (roads, settlements), agriculture (palm oil), aquaculture (shrimp and fish)
and sightseeing. The perceived impact due to damage in the form intrus sea, the
coastline is getting towards the land, declining fish catch and land subsidence.
Today the new paradigm of coastal zone management has been referred to the concept
of sustainable development (sustainable development) that menitip emphasis on the
balance between economic growth and environmental quality and natural resources.
In the context of the paradigm change. Kelstarian coastal ecosystems is essential to
ensure the sustainable management of coastal areas. Kosenkuensi of the paradigm
change is that the dynamics of the ecosystem should be included in consideration of
management, including the importance of knowing the economic value of resources
as one of the policy input factor (Adrianto et al, 2004). To prevent or reduce the rate
of deforestation and forest degradation and the decline of biodiversity mangrove
conservation efforts have been made, among others, through the protection of species
and ecosystems. Quantitatively Indonesia's efforts to conserve biological resources
was real. Especially in-situ conservation (Setiawan and Alikodra, 2001).
Menggingat increasing pressure on the utilization of mangrove tree species diversity
conservation should be carried out effectively and efficiently and should get priority
for protection. It required data and information on the community structure of
mangrove, mangrove economic value and the level of use was as a portrait of the
ecosystem into consideration in further management.
MATERIALS AND METHODS
This research was conducted during the months of July to September 2016 in the
village of mangrove forests Kelemata District of Bengkalis. The method is done in
this study is a survey method. Primary data is used to obtain data and the amount of
vegetation economic value of mangrove wood utilization. Secondary data from
literature and research results terkain this study. Vegetation data obtained through
observation carried out on each plot transects, covering strata trees, saplings, small
trees and seedlings were measured diameter at the trunk and then identified to the
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species level. The composition of species can be seen from the list of species recorded
during field observations. Analysis of the data of the physical environment, flora and
fauna is done descriptively on the results of observations and secondary data.
Mangrove vegetation parameters obtained from each plot transect observation further
processed to obtain a picture of the structure of mangrove. The calculation of the
relative abundance of species in the interests of the species that make up the
vegetation, includes: basal area and importance value index.
To calculate the value Mangrove Wood (NKM) on mangrove ecosystems Kelematan
village used the equation refers to Harahap (2010) as follows:
NKM = VHA x H
= [〖(1/2 D)〗 ^ 2 x π x (T x K)] x (H-B)]
Information :
NKM: Mangrove Wood Value (USD / mᶾ / ha / year) T: average height (m)
VHA: Mangrove wood Volume (mᶾ / ha / year) K: the average density (stems / ha)
D: the average diameter (m) H: mangrove wood prices (rupiah)
π: 3.142857 B: operating costs (rupiah)
Operational costs (B) assumed to be 0 (zero) for mangrove wood extraction is done by
the community (not a company). Conditions mangrove timber prices to calculate the
value of mangrove wood refers to the regulations of the trade Minister No. 22 / MDAG / PER / 4/2012 Pricing benchmark for Calculating Provincial Forest Products
Forest Resources. The regulation stated that the reference price of Rp mangrove
wood. 180,000 / ton or USD. 216,000 / mᶾ.
To perform the conversion of mangrove wood from tonnes into units of volume (m ^
3) using a conversion rate as in the Circular of the Director General of Forestry
Production Development Department of Forestry Number: SE./VI-BIKPHH/2010 of
Figures Conversion from Cubic Meters (m ^ 3 ) to ton mentioning that for 1 m ^ 3 of
mangrove wood is equivalent to 1.2 tons, 1 ton of mangrove wood is equivalent to
0.83 m ^ 3. To convert the mangrove wood from the trunk to the unit in a unit volume
(m ^ 3) used a mathematical equation refers to Harahap (2010) as follows:
Volume (m ^ 3) = 〖(1/2 D)〗 ^ 2 x π x P x Σn
Information :
D: diameter of mangrove wood average (m)
Q: mangrove wood length average (m)
π: 3.142857
Σn: the amount of wood (trunks)
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RESULTS AND DISCUSSION
Regional General Conditions. Kelemantan village has mangrove forests along the
coast of the village. The mangrove forest in the village has an area of 578.43 hectares.
Located on the coast of Pulau Bengkalis which can be described that in the west and
south of the village's mangrove forest area is strait Bengkalis and to the east and north
of mangrove forest areas of this village is the mainland island of Bengkalis. In this
area there is also a charcoal panglong activity, a mangrove charcoal industry with a
small capacity (usually less than 4 meters in diameter). From the results of field
observations, no less than 10 units panglong charcoal were found in this area and all
of them still active producing mangrove charcoal. Human habitation in the area other
than the islands, is also located in the coastal zone, built on a surface with a model
house on stilts.
Mangrove composition. The measurement results and field observations found 17 true
mangrove species from 11 families mangrove, namely: Acanthaceae, Arecaceae,
Avicenniaceae, Combretaceae, Euphorbiaceae, Meliaceae, Myrsinaceae, pteridaceae,
Rhizophoraceae, Rubiaceae and Sonneratiaceae. More details can be seen in Table 1.
Table 1. Types Mangrove Kelemantan straight in the Village District of Bengkalis
No
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Local Name
Jeruju
Piyai Paya
Piyai lasa
Gigi Gajah
Api-api
Lenggadai
Tumu Merah
Tengo
Betak-betak
Nipah
Sesup
Bakau Putih
Belukap
Cingam

15.
16.
17.

Perepat
Kedabu
Nyirih

BotanicalName
Acanthus ilicifolius
Acrostichum aureum
Aerostichum speciosum
Aegiceras floridum
Avicennia alba
Bruguiera cylindriea
Bruguiera gymnorhiza
Ceriops tagal
Excoecaria agallocha
Nypa frutican
Lumnizera racemosa
Rhizophora apiculata
Rhizophora mucronata
Seyphiphora
hidrophyllacea
Sonneratia alba
Sonneratia ovata
Nylocarpus granatum

Famili
Acanthaceae
Pteridaceae
Pteridaceae
Myrsinaceae
Avicenniaceae
Rhizophoraceae
Rhizophoraceae
Rhizophoraceae
Euphorbiaceae
Arecaceae
Combretaceae
Rhizophoraceae
Rhizophoraceae
Rubiaceae

Component
Minor
Minor
Minor
Minor
Mayor
Mayor
Mayor
Mayor
Minor
Mayor
Mayor
Mayor
Mayor
Minor

Sonneratiaceae
Sonneratiaceae
Meliaceae

Mayor
Mayor
Minor

For this type of N. Frutican only found melali ceck spot method. While the other half
by the transect method. For this type A. ilicifolius, A. aureum and A. speciosum was
listed for identification only vegetation.
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For the follow-up of mangrove species, the type of vegetation found as many as 11
species and the whole can be identified both by the local name and botanical name.
Mangrove species follow-up consists of 10 families, namely: Compositae,
Facourticeae, Flagellariaceae, Malvaceae, Moraceae, Palmae, Pandanaceae, Rutaceae,
Sapindaceae and Sapotaceae. More details can be seen in Table 2.
Table 2. Types Mangrove Kelemantan followup Village District of Bengkalis
No

Local Name

Botani Name

Famili

1.

Keneras

Allophyluscobbe

Sapindaceae

2.

Perap

Artocarpussp

Moraceae

3.

Rukam

Flocourtiarukam

Flacourticeae

4.

Rattan mangroves Flagellariaindica

Flagellariaceae

5.

Sea hibiscus

Hibiscus tilaceus

Malvaceae

6.

Tenggek birds

Melicopelumankenda

Rutaceae

7.

Limes auction

Merope angulata

Rutaceae

8.

Nibung

Oncospermatigillarium Palmae

9.

Pandanus thorns

Pandanus tectorius

Pandanaceae

10. Beluntas

Pluchindica

Compositae

11. The rices

Pouteriaobovata

Sapotaceae

Source: Primary Data (2016)
Types of mangrove followup can be found in areas bordering the forest area of the
land or the area that leads to the land to limit mangrove area with other herd. In this
area, a true mangrove vegetation has been associated with this type of land more
tolerant to grow and develop.
The density of the mangrove. Mangrove tree density strata 1,057 stems per hectare,
strata pole as 2,524 stems per hectare and strata stake as much as 13 378 stems per
hectare. More details can be seen in Table 3.
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Table 3. Structure of Mangrove True density Kelemantan Rural District of Bengkalis
Type of Mangrove

Trees

Pole

Stake

84.0

88,9

711,1

-

-

222,2

B.cylindrical

63.0

212,3

577,8

C.gymnorhiza

128,4

197,5

933,3

C.lagal

66,7

227,2

1555,6

E.agallocha

188,9

227,2

1377,8

E.racemosa

27,2

192,6

1066,7

R.apiculata

240,7

404,9

2000,0

R.mucronata

88,9

261,7

1600,0

S.hidrophyllacea

95,1

380,2

888,9

S.alba

12,3

98,8

266,7

S.ovata

33,3

84,0

933,3

N.granatum

284

148,1

1244,4

1056,8

2523,5

13377,8

A.alba
A.floridum

Density

Source: Data Analysis (2016)
Only three (3) types of mangrove trees strata encountered by the number of more than
100 stems / ha, namely: R. apiculata, B. and E. agallocha gymnorhiza. Type A.
floridum not found in the strata tree. Lowest density for strata pole is the kind S. ovata
and the highest on the kind R. apiculata. Not all types have a stake structures which
serve as a backup replacement vegetation. For this type of mangrove saplings that
have a structure that is a lot of R. apiculata, R. mucronata, C. lagal, E. agallocha, N.
racemosa L. granatum and with more than 1,000 stems / ha referring to the decision of
the Minister of Environment No. 201 2004 on Criteria Damage mangrove, then the
mangrove status is still in good condition for more than 1,000 stems / ha.
Important Value Index. To find an overview of the role of mangrove species in an
area with important value index (IVI) in the range 0-300. Importance Value Index true
mangrove structure Kelemantan village shown in Table 4.
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Table 4. Indeks True Value Important Structural Mangrove Village Subdistrict
Kelemantan Bengkalis
Strata Trees

Type of
Mangrove

STRATA POLE
INP

RCi

Rfi

RDi

A.alba

12,5%

4,0%

11,8%

B.cylindrical

10,8%

4,0%

C.gymnorhiza

8,4%

C.lagal

INP
RCi

RFi

RDi

28,4%

6,5%

3,6%

6,0%

16,1%

8,9%

23,7%

6,0%

8,4%

6,2%

20,6%

8,0%

9,1%

25,5%

6,7%

7,2%

6,7%

20,6%

4,0%

9,3%

4,0%

17,4%

9,2%

6,0%

9,2%

24,4%

E.agallocha

11,4%

12,0%

8,9%

32,3%

5,6%

9,6%

5,8%

21,1%

E.racemosa

3,1%

4,0%

3,8%

11,0%

5,0%

8,4%

5,6%

19,1%

R.apiculata

9,9%

12,0%

11,3%

33,3%

9,3%

10,8%

9,2%

29,3%

R.mucronata

6,4%

6,7%

7,5%

20,6%

7,6%

8,4%

7,6%

23,7%

S.hidrophylace
a

4,1%

12,0%

4,5%

20,5%

8,7%

10,8%

8,6%

28,2%

S.alba

2,3%

2,7%

2,6%

7,6%

11,0%

3,6%

6,7%

21,4%

S.ovata

3,8%

4,0%

4,7%

12,5%

4,5%

3,6%

5,7%

13,8%

N.granatum

5,6%

4,0%

4,0%

13,6%

4,7%

8,4%

4,3%

17,5%

82,4
%

82,7
%

81,2
%

246,3
%

84,9
%

89,2
%

81,6
%

255,6
%

AMOUNT

Source: Data Analysis (2016)
For strata trees, there are four important species that has a major role in building the
mangrove ecosystem Kelemantan Rural District of Bengkalis, namely R. apiculata
(33.3%), E. agallocha (32.3%), A. alba (28.4% ) and B. gymnorhiza (25.5%). In the
pole strata, namely R. apiculata (29.3%), and S. hidrophyllacea (28.2%). The other
type has only a smaller part of INP 25% for each species.
Analysis Stands Wood. Calculation analysis is to calculate the volume of standing
timber stands of mangrove mangrove ecosystem by calculating the total volume of
mangrove wood per hectare per year. Mangrove timber volumes this region
as Table 5.

70

Zulkarnaini1, Zulfan Saam, Victor Amrivo and Dan Miswadi
Table 5. Volume on Mangrove Ecosystem Mangrove Wood Village Subdistrict
KelemantanBengkalis
Density trees/Ha

VHA (𝒎𝟑 /Ha)

VHA Total

A.alba

84,0

3,03

1,753,27

B.cylindrical

63,0

2,91

1,683,38

C.gymnorhiza

128,4

4,55

2,634,33

C.lagal

66,7

2,50

1,443,98

E.agallocha

188,9

9,68

5,597,72

E.racemosa

27,2

0,81

469,36

R.apiculata

240,7

8,43

4,878,89

R.mucronata

88,9

2,80

1,619,83

S.hidrophylacea

95,1

3,38

1,954,91

S.alba

12,3

0,38

217,81

S.ovata

33,3

1,01

581,63

N.granatum

28,4

1,76

10,1665

1056,8

41,24

23,851,76

Spesies Mangrove

Total

Source: Data Analysis (2016)
The density of the mangrove tree is known by 1056.8 stems / ha have a VHA value of
41.24 m ^ 3 / ha / year. VHA value is greater than the volume of wood in the
mangrove forest mangrove Liung River Bengkalis Island which has a VHA value of
26.60 m ^ 3 / ha / year, with a density of trees 606.59 stems / ha (Miswadi and
Zulkarnaini, 2016). VHA but the value is still lower than the volume of wood in the
mangrove forest mangrove Teluk Pambang District Bantan with VHA value of
1664.35 m ^ 3 / ha / year for the density of the tree trunk 1741.67 / Ha (Qodrina,
2012) ,
For the overall volume of mangrove wood in mangrove forests Kelemantan Village
area of 578.43 hectares of mangrove timber has a volume of 23851.76 m ^ 3 / year.
This amount is still small compared to the overall volume of mangrove wood in the
forest River Liung Bengkalis Island that have mangrove timber volume amounted to
25254.58 m ^ 3 / year for an area of 949.3 hectares (Miswadi and Zulkarnaini, 2016).
Aside from the level of different mangrove forest area, the other conditions is due to
the size of the diameter and the average height of mangrove wood types are also
different.
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Economic Potential of Mangrove Wood. The calculation of the potential of mangrove
wood in the mangrove ecosystem Kelemantan village is to calculate the value of
mangrove wood per year. Stipulation of mangrove wood price refers to the Minister
of Trade No. 22 / M-DAG / PER / 4/2012. The value of mangrove wood per year for
mangrove ecosystems Kelemantan village can be seen in Table 6.
Table 6. Values Mangrove Wood Village Kelemantan District of Bengkalis
Prices (Rp/𝒎𝟑 )

NKM (Rp/Ha)

NKM Total

A.alba

216.000

654.714

378.706.420

B.cylindrical

216.000

628.615

363.610.012

C.gymnorhiza

216.000

983.724

569.015.405

C.lagal

216.000

539.219

311.900.319

E.agallocha

216.000

2.090.327

1.209.107.930

E.racemosa

216.000

175.270

101.381.660

R.apiculata

216.000

1.821.897

1.053.839.765

R.mucronata

216.000

604.884

349.883.095

S.hidrophylacea

216.000

730.013

422.261.282

S.alba

216.000

81.337

47.047.941

S.ovata

216.000

217.194

125.631.369

N.granatum

216.000

379.641

219.595.673

8.906.836

5.151.980.870

Spesies Mangrove

Total
Source: Data Analysis (2016)

Of the value of mangrove wood volume amounted to 41.24 m ^ 3 / ha / year,
mangrove forests Kelemantan village has a value of mangrove wood Rp 8,906,836 /
ha / year. This value is greater than the value of mangrove wood in mangrove forests
Liung River Bengkalis Island which has a value of mangrove wood Rp 5,746,327 / ha
/ year for the number of mangrove wood 26.60 m ^ 3 / ha / year (Miswadi and
Zulkarnaini, 2016 ). But the value of mangrove wood area is still lower than the value
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of mangrove wood in mangrove forests Teluk Pambang District Bantan Rp 245 608
043 / ha / year (Qodrina, 2012). Overall, the amount of the value of mangrove wood
in mangrove forests covering an area of 578.43 ha Kelemantan village has a value of
Rp 5.151.980.870/tahun mangrove wood for mangrove timber volume amounted to
23,851,76 m ^ 3 / year. This number is still smaller when compared to the overall
value of mangrove wood in mangrove forests Liung River Bengkalis Island which has
a value of Rp 5.454.988.340/tahun mangrove wood for mangrove timber volume
amounted to 25.254.58 m ^ 3 / year on an area of 949.3 ha (Miswandi and
Zulkarnaini, 2016).
Wood Utilization magrove. Observations and interviews with people in the region can
only be three categories of utilization of mangrove are utilized by people, which is to
funnel the raw material wood charcoal. The type of use is already prevalent among
coastal communities, especially on the island of Bengkalis. How much more for the
people living around the mangrove forest. Mangrove forests as a source of life and
livelihood of local communities. For utilization is presented in Table 7.
Table 7. Utilization Rate Wood magrove on Mangrove Ecosystem Kelemantan Rural
District of Bengkalis
Type Utilization

Utilization Rate
per Unit

Unit
Utilization

Total Utilization
(Rod /
month)

(Mᶾ /
month)

1.Woodenbreakwater

200

1

200

7.62

2.

28

120

3360

128.11

750

10

7500

285.96

11060

421.69

Firewood

3.
Wood
charcoal
Amount
Source: Data Analysis (2016)

Diperkira amount in the use of timber in the region a large mangrove batam 11060 per
month, equivalent to 421.69 mᶾ / month. The utilization is to meet the needs panglong
in producing charcoal mangrove charcoal. Of 7500 stems per month is equivalent to
285.96 mᶾ / months later firewood for 3360 equivalent to 128.11 mᶾ rod / month and a
wooden rod breakwater of 200 is equivalent to 7.62 mᶾ / month.
Demanders against large mangrove charcoal has memyebabkan against charcoal
production is also great. Mangrove charcoal based on the findings in the field
marketed in Bengkalis. Indriyani (2002) mentions that the charcoal from the
production community in Pulau Bengkalis marketed in Malaysia and Singapore.
Wooden breakwater which dihasilakn widely used for building materials as wood
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pedestal building foundations for areas with unstable soil conditions like in Pulau
Bengkalis. Nugroho (2009) states that the utilization of mangrove wood for timber
breakwater associated with the characteristics of people living with the condition of
the coastal region muddy and swamp areas. Participants choose the type of mangrove
for firewood as durable and has a strong heat for cooking. Besides easy and
inexpensive to obtain because it is the environment where people live. Inoue et.al (in
Anwar and Gunawan, 2007) mentions that the wood of the type Rhizophoraceae
firewood is of good quality because it produces high heat and durable. Pariyono
(2006) report that firewood as a source of energy for cooking needs perceived
beneficial because it can be easily obtained at a price that is not expensive.
CONCLUSION
Of index values that are important, there are four important species that has a major
role in building the community structure of mangrove village Kelemantan District of
Bengkalis, namely R.apiculata, A.alba and B.gymnorhiza. mangrove density of 1,057
stems / ha strata so that the status of mangrove trees in the village of Kelemantan
District of Bengkalis still in good condition. The density of mangrove trees at 578.43
ha area has a volume of Rp. 8,906,836 ha / year and the overall shape of an area of
23.851.76 mᶾ / year. With the economic value of the mangrove wood Rp.
5.151.980.870/tahun. The utilization rate of mangrove wood mᶾ 421.69 / month for
wood breakwater needs firewood and charcoal raw materials. The utilization to meet
the needs of mangrove charcoal production amounted to 285.96 mᶾ / month, then
firewood for mᶾ 128.11 / month and amounted to 7.62 mᶾ wooden breakwater / month.
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