
J. Agrofor. Environ. 5 (special issue): 117-122, 2011                                                     ISSN 1995-6983 

Community-based mangrove conservation: sustainable forest management in Yeesarn Samut 

Songkram province, central Thailand 
 

Vipak Jintana1, Wanida Chaiyasan2 and Shinya Takeda3 
1Forest Management Department, Faculty of Forestry, Kasetsart University, Bangkok 10900, Thailand, 2Fulbright 

Thailand, Thailand-U.S. Education Foundation, Bangkok. 10120, Thailand, 3Graduate School of Asian and African Area 

Studies, Kyoto University, Kyoto 606-8501, Japan, E-mail:  fforvij@ku.ac.th, jintana_v@hotmail.com 

 
Abstract: A social survey was conducted in Yeesarn, Samut Songkram province, central Thailand for community-based mangrove 

conservation measure. A census on socio-economics and involvement of the local stakeholders was investigated. Interviews were made 

with 3 different target groups, consisting of 50 mangrove plantation owners; 8 charcoal kilns owners; and 12 charcoal producers who 

rent the use of kilns owned by others. In addition, direct observation and in-depth interview with 2 persons from each group were 

conducted. The investigation revealed that the majority of respondents were locals and inherited mangrove planting and charcoal 

production from their ancestors. Local wisdom in mangrove planting and charcoal production has been accumulated and passed on from 

generation to generation in the community. The average land holding of 9.28 ha per household was not sufficient for the mangrove wood 

production to run annual rotational harvesting and planting, which would bring them steady annual income. They, therefore, were 

necessary to engage in other income-generation activities. Furthermore, most of the mangrove wood producers stated that problems and 

obstacles in mangrove planting were at an acceptable and manageable level. However, the group of charcoal producers had much 

difficulty in wood harvesting labor shortage, especially among the group of smallholder charcoal producers who rented kilns. This 

problem could bring discouragement and possibly result in their giving up charcoal production in the near future. In terms of factors 

affecting mangrove plantation’ sustainability, biophysical factors were found to be the most important. The physical conditions 

pertaining to soil and water tide were suitable for mangrove planting but were a constraint for growing other kinds of plants. Besides, 

most mangrove wood producers found it economically worthwhile to invest in mangrove planting. Although incomes from mangrove 

plantations were only a small part of total household income, it was regarded of family savings and was better than not using the land at 

all. On the other hand, mangrove wood producers had to earn enough income from selling wood or other occupations while waiting for 

the next rotation to be harvested, which took around 12-15 years. In addition, being have inheritor for mangrove planting from 

generation to generation has caused the occupation in mangrove planting remain in Yeesarn community (p=0.004). 
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Introduction 

The same other coastal zone in Thailand, mangrove forest 

of Samut Songkhram province disappeared rapidly after 

1975 due to conversion of the mangroves to shrimp 

farming. However, many villagers in Yeesarn community 

still maintained their almost a century made local 

knowledge on mangrove conservation. They initiated 

mangrove Rhizophora apiculata plantations since 1907.  

That was the first time the mangrove trees ever been 

planted in the country. Wood productions had long been 

used mainly as construction materials and raw woods for 

charcoal making. The mangrove forest area of the 

province was recently estimated at about 2,456 ha (RFD 

2000) including of 1,352 ha R. apiculata plantations 

(Hassan 2006). The rests distributed along the coastal line 

of the province. The most fertile and thick mangroves 

along the coast occurred near the river mounts of 

Klongkhon (Fig. 1). 

At present, even though the number of villagers who are 

willing to do mangrove plantation and charcoal production 

gradually decreased. There is someone who deliberately 

carries on this local inherited business. The mangrove 

forest management in Yeesarn has been proved villagers 

full measure in mangrove conservation. Current trends of 

clean development mechanism (CDM) and a sustainable 

economy promotion bring over our interest in the 

community-based mangrove forest conservation measure 

in this area. 

The objective of our study was to investigate socio-

economics conditions of local stakeholders involved in the 

mangrove conservation with emphasis on R. apiculata 

plantation for charcoal production. Factors affecting 

sustainable management of mangrove plantation at 

Yeesarn community were studied. Three major approaches 

under the sustainable development concept (Russell 2003) 

namely, economic viability, social just, and ecosystem 

equilibrium were applied. 

 

Materials and Methods 

The methods for this study consisted of structured 

interview and the RRA techniques’ e.g. direct observation, 

in-depth interview, etc. The respondents were divided into 

3 groups. The first was mangrove tree planter, the second 

was charcoal kiln owner, and the last group was the 

charcoal producer who rented the kilns from other person. 

A simple random sampling was used for the selection of 

50 samples from the first group (Scott 1885). For the other 

groups, all were interviewed including 8 charcoal kiln 

owners and 12 charcoal producers by rental the other 

person’s kiln. In addition, two respondents from each 

group were selected for in-depth interview. Data was 

analyzed and described with a simple statistics such as 

percentage and average values. Chi-square was calculated 

for testing the influence of the variables. 

  
Results and Discussion 

 

Socio-economic conditions 

Socials: There was the male more than the female who 

involved in mangrove plantation and charcoal production. 

Particularly for those who rented the kiln, less than one-

fourth was the female.  Most of them were born in 

Yeesarn community and only a few moved from adjacent 

areas. Owners of the mangrove plantation and charcoal 

kiln were rather old people, mostly over 60 years old, and 

inherited the business from their parents or relatives. For 

those the charcoal producers with rental kiln their ages 

were younger, mostly from 45-60 years old. From the in-
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depth interview, we found that charcoal production from 

mangrove tree was an extremely hard and complicate job. 

There were so many management processes from wood 

material searching, wood harvesting, charcoal processing 

and marketing of the production (Box 1). Thus, most of 

them give up the job when they become the elder. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Mangrove distribution in Samut Songkram province, central Thailand 

 

Box 1. Management processes for mangrove charcoal production 

 

Steps Activities Local knowledge base 

1 Search wood source Purchase aged-Rhizophora plantation Forest inventory and valuation 

2 Harvest wood product Hire workers/boats to cut/carry wood Logging and transportation 

3 Combustion wood log Charcoal kiln operation Combustion process 

4 Marketing of charcoal Hire workers to pack and weight Packaging and marketing 

 

All of the owners of mangrove plantation finished primary 

school; nevertheless, learning by doing have brought about 

become the professional manager in doing such a difficult 

business. Local wisdom in mangrove planting and 

charcoal production has been accumulated and passed on 

from generation to generation in the household and the 

community levels. 

Economics: Both of mangrove plantation owners and 

charcoal producers gained their income from various 

sources. More than half of the plantation owner gained 

their income from mangrove plantation approximately 

one-third of their total income. Thus, only one-third of the 

plantation owners conducted as the main occupation, 

whereas, the others conducted as for the minor or 

supplementary one. Important factors forced them to find 

other sources of income were size of land ownership and 

rotation of R. apiculata tree. The other jobs they 

simultaneously or sequentially worked such as charcoal 

production, aquaculture, employment, officer, merchant 

and other private jobs. 

Costs for mangrove plantation consisted of R. apiculata 

viviparous seedlings (c 0.77 US$ per 100 hypocotyls) and 

hire worker (at a minimum wage of 5.43 US$ per man-

day). Price of the plantation was depended on the wood 

production and the distance from charcoals’ mill. Based on 

the recent value of R. apiculata plantation (1,250-2,083 

US$ per ha) and the planting cost of about 350 US$ per 

ha, their annual income from commercial wood was about 

viable. 

A half of the charcoal producer who owned the kilns also 

planted the mangrove trees as a main occupation. One-

third of them produced charcoal as the main occupation, 

the others produced as a minor. Those who owned many 

kilns and could not manage to produce the charcoal; they 

hired some kilns to other producers. Some kiln owners 

even hired all their kilns. 

All charcoal producers by the rental kilns stated that they 

produced charcoal as the main occupation. However, one-

third gained income from this business only. A half gained 

two-third, and the rest gained a half of the total income. 

Some of them, therefore, generated income from other 

sources such as planting R. apiculata, hire worker, rental 

abandoned shrimp pond, and fishing. Most of them hired 

the charcoal kiln for a long time. Interestingly, the 

relationship between charcoal producers and owners of 

charcoal kiln was somehow dependent on each other. For 

instance, the kiln’s owner advanced the charcoal producer 

investment cost, and the product must be sold to the kiln’s 

owner. 

The charcoal producers who owned both the kiln and the 

plantation generated sufficient income from charcoal 

production and hired some of the kilns. A rental fee of a 

charcoal kiln was about 1,000-1,160 US$/year (about 10 

combustion cycles). That included the cost for hired 
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worker to look after the charcoal kiln as well. The 

production was about 7 ton charcoal per kiln per cycle. 

The annual income from one charcoal kiln was estimated 

at about 23,300 US$. 

Land and land use: Land tenure of the respondents was 

on average 9.28 ha, but mostly less than 8 ha with only a 

few that hold more than 16 ha. A large area of the land 

was used for a traditional natural aquaculture. Many 

villagers sold their land to private company or wealthy 

person. Some charcoal producers intended to hire the land 

for planting a mangrove tree. Therefore, wood production 

can be sustained for the production of charcoal. 

From Table 1 the less land tenure respondents, who hold 

less than 8 ha, perceived that they have not enough land to 

rotate the mangrove plantation. That caused their income 

insufficient for living. For those who hold the land from 8-

16 ha, 16% mangrove planter and 37.5% charcoal 

producer perceived that the land was enough. Some 

explained that they planted mangrove tree for subsistence, 

some wanted to maintain their inherited mangrove 

plantation from their ancestors. In addition, site quality of 

the land was suitable for mangrove species but not for 

other terrestrial ones.  

On the other hand, 8% of the planter indicated that 8-16 ha 

of land was not enough for mangrove plantation 

investment. First, the benefit from plantation will not be 

able to cover various expenses during waiting of wood 

production. Second, they have to support their children to 

go school. Thus, they needed to do aquaculture 

traditionally to gain a faster income for living. 

All the respondents who owned more than 16 ha perceived 

that it was a proper land size to manage mangrove 

plantation sustainable. This was support by the informal 

interviewed when the most of the villagers in the study 

area agreed on the statement. Normally, it will take about 

12-15 years to rotate the felling cycle of R. apiculata 

plantation. So, they can divide the land into a small patch c 

1 ha for the annual planting area. 

 

Table 1.  Attitudes of the respondents on land size for investment mangrove R. apiculata plantation 

 

Proper (%) Improper (%) Total (%) Proper (%) Improper (%) Total (%) Proper (%) Improper (%) Total (%)

<8 16.00       68.00           84.00     -           50.00          50.00     -          100.00         100.00   

8-16 6.00         8.00             14.00     37.50       -             37.50     -          -              -        

>16 2.00         -              2.00       12.50       -             12.50     -          -              -        

all sizes 24.00       76.00           100.00   50.00       50.00          100.00   -          100.00         100.00   

Charcoal producer (N=20)
Plantation owner (n=50)

Land size (ha) Kiln owner (N=8) Kiln tenant (N=12)

 
 

Problems on mangrove plantation and charcoal 

production 

Apart from limitation of the land, there were some 

problems related to mangrove conservation in the study 

area. Lack of capital and labor, low production, market 

and price of wood, and stolen wood were among the 

problems. However, the plantation owners stated that the 

problems were not so serious and manageable. The small 

land holder (<8 ha) planted the R. apiculata trees instead 

of leave the land unused. The base of wood market, 

charcoal producer, was in the community. When the tree 

grew up, charcoal producer will contact the plantation 

owner for wood purchase. Afterward the buyer will be 

responsible for all logging and transporting costs. Clear 

felling in a specific area was used for logging. Wood 

billets length of 1.4 m were logged, debarked and 

transported by boat to the mill. Small canals were dug if 

necessary for wood transportation. Plantation owner 

usually leaves the felling site one or two year before 

reforestation. The fallow period was useful both for site 

and seedlings preparation; and also looking for planting 

workers. The small land holders renewed their forest by 

themselves. Plantation owners perceived their wood 

production was relatively decreasing. The attitude was 

confirmed by comparing the plantation yields estimated by 

Wechakit (1987) and by Hussan (2006). An average yield 

of 12-15 years old plantation that estimated by Wechakit 

(1987) was 193.86 cu m per ha. Whereas, the yield 

estimated by Hussan (2006) was only 112.5 cu m per ha. 

That means the yield decreased 41.94% within 19 years. 

Change of mangrove land use for aquaculture was 

attributed to be one of the major causes. Inundation of 

water tide to the planting site was obstructed by 

sedimentation of waste materials discharge from the 

aquaculture ponds. Planting areas were not inundated 

regularly by sea water. That led to slow growth rate of R. 

apiculata trees. 

The charcoal producers had a moderate problem on the 

investment. Firstly, they need a lump sum for wood 

purchasing. In order to purchase the wood they have to 

pay in a unit area of plantation for instance 1,250-2,083 

US$ per ha. Many charcoal producers, who hired the kiln, 

have to ask for the loan of the kiln owner. In that case, 

they must sell the charcoal products to owner of the kiln at 

a fixed price. The second problem was the lack of labor in 

mangrove tree logging. The few workers accepted this job 

because of so hard and dirty. They have to cut the tree into 

1.4 m log, debarked, and transported to the mill. For a 

hundred of billets landed at the mill site they will get 3.33 

US$. A team of ax-men usually composed of 2-3 workers 

with a boat and necessary equipment’s for logging. In 

order to sustain raw materials for charcoal production, the 

producers had contracted with several teams of ax-men. 

They have to pay for labor costs not only on a fixed wage, 

but also some other incentives as well. 

 

Factors affecting sustainability of mangrove forest 

plantation 

Finding from the interview revealed that most of the 

mangrove plantation owners (86%) expressed their 

willingness to continue their business. Based on 

sustainable development concept, we classified their 
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possible incentives into 3 aspects namely economic, social 

and ecosystem. Forty-two per cent of them valued the 

ecosystem as the first priority important for mangrove 

plantation, whereas, 44% valued as the second priority. 

(Fig. 2) The area was suitable for mangroves, so-called 

species/site matching. The substrate was muddy with 

regularly inundated by sea water. It can enhance well 

growth of mangrove species without any additional input. 

Some stated that they lacked of alternatives for agriculture. 

Detail perception of plantation owners on the values of R. 

apiculata plantation is shown in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Perception of plantation owners on the values of R. apiculata plantation (left: value for the first priority; and right: 

value for the second priority). 

 

 

 

Table 2. Detail perception of plantation owners on the values of R. apiculata plantation (n=43) 

 

 

First priority* Second priority**

Economic viability 30.23 42.22

   Satisfy the benefit/cost ratio 23.25 31.11

   Enough income/saving while waiting for wood harvest 6.98 6.67

   Indirect benefits from the plantation i.e. aqua-animals - 4.44

Social just 27.91 35.56

   Inherited occupation from ancestors 25.58 17.78

   Support from state enterprise (CDM?) 2.33 -

   Capability/skill to do the job 13.33

   Close up with family, no need to migrate - 4.44

Ecosystem equilibrium 41.86 22.22

   Suitability of land use (soils and tidal water inundation) 39.53 22.22

   A measure for mangrove conservation 2.33 -

*  Each respondent answered 1 choise only   

** Each respondent answered 1 choise or more

Application of the sustainable development concepts
Perceptions of the respondents (n=43)

 
Remark: Applied sustainable development concept from Russell (2003) 
 

 

There was some plantation owners (14%) wanted to give 

up the mangrove planting. Main reason was on the 

economics aspect. It took more than 10 years to get the 

benefit from mangrove plantation. They could not wait for 

that long. Some wanted to change all their land use for 

shrimp farming so that they can gain income continuously. 

Some do not have successor. They wanted to sell their 

land if the price was satisfied. Some with a very small land 

they wanted to build a new house for their children. 

Table 3 showed the result of analysis of socio-economic 

conditions and decision making of the respondents on 

continuing mangrove plantation. Availability of successor 
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was the only factor remarkable influenced on the decision. 

All of those who have the successor will continue their 

inherited mangrove plantation (p <0.01). 

 

Table 3. Analysis of socio-economics and decisions of the mangrove plantation owners 

 

Socio-economic conditions of plantation owners 
Decisions of plantation owners (n=50) 

     Continue (%)   Not continue (%) Sig. 

Sex   0.506 

   Male 50.00 10.00  

   Female 36.00 4.00  

Age (year)   0.324 

   <45 2.00 2.00  

   45-60 30.00 4.00  

   > 60 54.00 8.00  

Education level   0.626 

   Primary school 72.00 12.00  

   High school 4.00 -  

   College 6.00 -  

   University 4.00 2.00  

Purpose of planting   0.183 

   Main occupation 34.00 2.00  

   Minor occupation 50.00 10.00  

   Supplement occupation 2.00 2.00  

Land tenure (ha)   0.461 

   < 8 70.00 14.00  

   8-16  14.00 -  

   > 16 2.00 -  

      Average for the continued group 9.8 ha    

      Average for not continued group 5.9 ha    

Income gained from the plantation   0.530 

   Less than 1/3 of the total household income 50.00 12.00  

   About 1/3 of the total household income 18.00 -  

   About ½ of the total household income 6.00 -  

   About 2/3 of the total household income 8.00 2.00  

   100% of the total household income 4.00 -  

Availability of successor  

   Available 

 

50.00 

 

- 

0.004 

 

   Not available 36.00 14.00  

 

 

Conclusions 

R. apiculata plantation in Yeesarn was a good example of 

community-based mangrove conservation in Thailand. 

The villagers practiced well to sustain their inherited local 

knowledge on wood and charcoal productions for nearly a 

century. From generation to generation they continuously 

improved skills and techniques within their households 

and the community. However, most of them were the 

elders and foresaw that their successors would be less in 

the near future. 

Wood producers, the owner of R. apiculata plantation, 

were mostly the local people. Each owned the land 

approximately 9.28 ha. They concerned about size of the 

land was not proper to sustainable manage the timber 

forest product. Thus, they have to do mangrove plantation 

only for a minor or supplementary occupations. Problems 

related to mangrove tree planting was less and 

manageable. 

Some charcoal producers, mostly in the middle-age, rented 

the use of the kilns from their neighbor to make the 

charcoal. Based on the community knowledge which had 

implemented continuously, they had no serious difficulty 

in carry on this hard and complicate work. Both wood 

producers and charcoal makers were dependent on each 

other’s. A major problem concerning mangrove charcoal 

production was labor shortage. This problem strongly 

impacted to the producers who rent the kilns from the 

others. They said that they may give up this business in the 

future if the problem unsolved. 

There were various factors influencing community-based 

mangrove forest conservation in Yeesarn. Sustainability of 

mangrove plantation was affected mainly by biophysical 

factors. The physical conditions pertaining to soil and 

water tide were suitable for mangrove planting but were 

constraint for growing other terrestrial plants. Besides, 

most mangrove wood producers found it economically 

worthwhile to invest in R. apiculata planting. Although 

incomes from the plantations were only a small part of 

total household income, it was regarded of family savings 

and was better than not using the land at all. On the other 

hand, mangrove wood producers had to earn enough 

income from selling wood or other occupations while 
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waiting for the next rotation to be harvested, which took 

around 12-15 years. In addition, being have inheritor for 

mangrove planting from generation to generation has 

remarkable caused the occupation in mangrove planting 

remain in Yeesarn community 

Current information from an officer at the Yeesarn 

Tambol Administration Organization (personal 

communication) revealed that about 8,550 cu m of 

mangrove R. apiculata wood were used annually for 

charcoal production. Based on an average volume of the 

plantation, aged between 12-15 years, of 112.5 cu m per 

ha; approximately 76 ha of the plantation are needed in 

order to maintain wood supply for charcoal making. 

According to Hussan (2006), R. apiculata plantation in the 

area was estimated at 1,352 ha. So, the community-based 

mangrove forest management in Yeesarn shall be secured 

for wood utilization and charcoal production at least 17 

years more. 
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