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Abstract 
The mangrove forest is blessed with several resources, which could be exploited for economic 
usage by humans. The need to reverse the high human dependency on the forest for resourses like 
fuel wood, timber production etc cannot be over emphasised if the future of our mangrove forest is 
to be guarrantteed considering its rate of declination. Substituting or supplementing the forest 
woods with a non wood species like Bamboo will go a long way in correcting this forest anomaly 
or glitch. The suggestion of Bamboo cultivation and utilisation as a means of protecting the 
mangrove forest and sustaining livilihood is as a result of some unique properties associated with 
this non-wood species (Bamboo). Over the years, Bamboo has evolved as the best supplement for 
wood due to its abilities to thrive in a variety of soils, mature and reproduce within a short time to 
mention a few. In addition a lot of breakthroughs has been made in the field of Structural 
Engineering whereby bamboo is been used as part of composite for producing Glue Laminated 
Timber (GLT),Oriented Strand Board (OSB),Parallel Strip and Oriented Strand Lumber (PSL) and 
(OSL) respectively. Therefore, Bamboo will serve as a supplementary plant and potential species 
to protect the mangroves ecosystem. 
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Introduction  
The Mangrove forest can be found scartered around over one hundred countries and 
territories of the world in which three out of four by fraction of the Mangroves falls 
within the arms of 15 countries in tropical and subtropical regions, Table 1 below 
explains. The Mangrove forests only make up about 0.4% of the world forest (Spalding, 
et al., 2010). Statistics show that the rate at which this scarce forest is being lost annually 
could be as high as 2 to 8% per year in some areas (Miththapala, 2008). A large 
percentage, 35% of the mangroves were no where to be found between the year 1980 and 
year 2000 (MA, 2005). Asia has the largest amount (42%) of the world’s mangroves, 
followed by Africa (21%), North/Central America (15%), Oceania (12%) and South 
America (11%) (Giri, et al., 2011).  
 
The whole world mangrove forest would be totally lost before a century if the rate of loss 
at present continues unabated. The greatest rates of loss of mangrove is deduced to be 
from developing countries. This high rate is as a result of mangrove forest being emptied 
for infrastural development, furniture and fuel production (Polidoro, et al., 2010).  
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Table 1: The 15 most mangrove-rich countries and their cumulative percentages 
S/N Country Area (ha) %of Global 

Total 
Percentage 
Cumulative  

Region 

1 Indonesia 3,112,989 22.60 22.60 Asia 
2 Australia 977,975 7.10 29.70 Oceania 
3 Brazil 962,683 7.00 36.70 South American 
4 Mexico 741,917 5.40 42.10 North and Central 

America 
5 Nigeria  653,669 4.70 46.80 Africa 
6 Malaysia  505,386 3.70 50.50 Asia  
7 Myanmar (Burma) 494,584 3.60 54.10 Asia  
8 Papua New Guinea 480,121 3.50 57.60 Oceania  
9 Bangladesh 436,570 3.20 60.80 Asia  
10 Cuba  421,538 3.10 63.90 North and Central 

America 
11 India  368,276 2.70 66.60 Asia  
12 Guinea Bissau 338,652 2.50 69.10 Africa  
13 Mozambique  318,851 2.30 71.40 Africa 
14 Madagascar  278,078 2.00 73.40 Africa 
15 Philippines  263,137 1.90 75.30 Asia  

 

Source: Giri, et al., 2011. 
 
The largest mangrove forest in Africa falls within the teritories of Nigeria and that 
happens to be the third largest in the world. This mangrove forest amounts to total coastal 
area of 10,000 km2 which spreads from Lagos State in the west Nigeria to Cross River 
State in the East Nigeria.  
 
With the continuous threats on the mangrove forest and its future like over-exploitation 
of mangrove trees species, finding an alternative that has fast growth and short rotation 
period is an urgent necessity. Bamboo is therefore considered as an alternative to the 
over-exploited mangrove trees species due to its ability to grow in various soils, fast 
growth, short rotation and other desirable properties. Bamboo has great potential as a 
supplement to wood for many applications (Lakkad and Patel, 1981; Jain, et al., 1993; 
Janssen, 1995; Shupe, et al., 2002).  
 
Bamboo is the common name for member of a particular taxonomic group of a flowering 
perennial evergreen grass with large woody stem belonging to the family Poaceae, 
subfamily Bambusoideae. It encompasses about 1200 species within 50 genera 
(Chapman, 1996; Zhang, et al., 2002).  
 
 
 



Ojo, A. R., Adejoba, O.R., Ogutuga, S. O. and Adebayo, S. O.    665 

 

Causes of Threat to Mangrove Forests  
Translation of mangrove forests  
The coastal areas where mangrove forests are situated are characterised with increasing 
population. The increasing population results into more land from mangrove forest being 
cleared or given up for infrastructural developement. The forest resources like wood from 
these consumed mangrove forest are increasingly exploited for fuel wood and timber 
production. These over utilization which is not limited to natural forest but also plantation 
forest comes with its corresponding negative consequences on the environment. 
 
Increasing population in coastal areas has spurred the widespread clearing of mangroves 
(Polidoro, et al., 2010). Over-exploitation for fuel wood and timber production has 
degraded about 26% of mangrove forests around the world (Valiela, et al., 2001). 
 
Climate Change and Global temperature rise  
The Mangrove forest which is known to have some form of opposition and pliability 
towards disorder in its ecosystem by human activities is observed to have just little or no 
antidote for the sudden global climate change being experienced in present days. The 
climatic change results into warmer temperatures which increases the rate of everporation 
and alters the PH values of the mangrove forest. Great irretrievable losses of forest sites 
is caused by this sudden presure by climate change.While mangroves often show 
resistance and resilience in the face of disturbances, the additional stresses brought by 
climate change may cause sudden and irreversible losses at many sites (Huxham, et al., 
2010). Warmer temperatures will increase evaporation rates and salinity in the sediments 
on the landward fringe of a mangrove forest. This may cause a die-back of mangroves or 
a reduction in diversity (Huxham, et al., 2010).  
 
Continuous increase in sea levels  
Towards the end of the twentieth century the world experienced continious increase in 
the global sea level as a result of the increasing global warming. The magnitude of the 
sea level rise posses a big threat to the existence of the mangrove forest.The global sea 
level has already risen 12cm to 22cm over the course of the twentieth century due to 
global warming and sea-level rise could be the greatest threat facing the future of 
mangroves (Gilman, et al., 2008).If necessary measures are not put in place, the natural 
mangrove forests which are located around the coastal regions of the world will soon be 
sumerged with the rate of increase in sea level water. The migration of people from the 
coastal region towards inland has since been characterised with negative economic 
impacts on the farmers and fishermen who depends on the mangrove seaward fringe for 
their livelihood. Even in circumstances in which inland migration could occur, there may 
still be negative impacts on people, since it is the seaward fringes, and not the inland 
margins, that provide the most valuable environmental services for fisheries and coastal 
protection (Lopez-Medellin, et al., 2011).  
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Natural disasters and storm effect on the mangrove 
The efforts constantly made by environmentalist to recover lost mangrove forest would 
have yielded a considerable result if the hovoc done on the forest by heavy stoms and 
other natural disasters could be removed or eliminated. A massive loss of mangroves 
following a hurricane in Honduras led to peat collapse, which reduced recovery rates 
(Cahoon, et al., 2003). The effects of heavy storms amongst other natural disasters on the 
mangrove forest does not only manifest in terms of the forest reduction but also on its 
abilities to change the forest ecosystem to another ecosystem.Such is the case of 
Badaggry in Lagos Nigeria. For example, mangrove forests in Everglades National Park 
in Florida have been converted to intertidal mud flats following the impacts of hurricanes 
Andrew in 1992 and Wilma in 2005 (Smith, et al., 2009). 
 
Significance of Mangrove Forests 
Storm surge protection  
The nature strategically positioned the mangroves to serve as physical barriers to storm 
surges and tidal currents. The mangrove performs this role of protection to the coastal 
areas with its crown and stem. Most trees in the mangroves are characterised with 
dynamic roots which are used to hold and grab soil sediments and soil siltation from the 
uplands.  
 
A number of factors determine the extent of wave energy reduction, including water 
depth, wave period, wave height, mangrove species, stand density and trunk and root 
diameter (Mazda, et al., 1997). In southern Thailand, where 50% of mangrove forests 
have been lost since 1961, Thampanya, et al. (2006) found that coastlines eroded by 0.01 
to 0.32 km2 a year from 1967 to 1998. 
 
Biodiversity 
The mangrove does not only serve as source of timber resource but it also serves as home 
and shelter to local and migratory wildlife. The forest is rich food and so many thing that 
its richness in biodiversity cannot be but mentioned. The mangrove harbors or house a 
large varieties of mangrove plants and animals many birds inclusive. Plankton, algae and 
sea water animals benefits immensely from the live and rotten mangrove leaves and 
roots. Researchers and ecology students has since turned to the mangrove for field 
exercises and research work due to what it harbors  
 
Sources of Livelihood 
The vast wealth of forest resources embodied by the mangrove has made it a good source 
of livelihood for the dwellers. These resources varies from fresh water which supports 
fishing,ariable farmland for farmers and trees for timber production Traditional economic 
activities in mangrove areas vary from fishing and gathering of crustaceans (Crabs, 
Lobsters and Shrimps) to usages of the trees for timber or tannin production.  
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Carbon Storage 
Storage of carbon in mangroves takes place through accumulation in living biomass and 
through burial in sediment deposits. With living biomass typically ranging between 100-
400 tonnes/ha, and significant quantities of organic matter being stored in the sediments, 
mangroves rival the sequestration potential of rainforests. 
 
Why Bamboo as a Wood Substitute to Protect Mangroves? 
Bamboo is a non wood species that grows fast and thrives well with high yield of 
renewable resources on almost all form of soils. Collectively Bamboo grows quickly to 
maturity but the rate of growth varies with species. The rapid growth of Bamboo could be 
said to be responsible for its massive utilisation.  
 
Unlike trees, bamboos grow to full height and girth in a single growing season. Zhang, et 
al. (2002) described that the height growth of bamboo culm is realized by the internodes 
growth. 
 
Bamboo stems are known for different internode locations, there is always a variance in 
cell division and speed of growth along these internode locations. Once The cell division 
varies with the difference internodes location. The speed of growth is also different in 
internodes. After the end of height growth, the height, thickness and volume of bamboo 
stems do not change. Consequently, the maturity process begins. In this duration, cell 
wall thickens and specific gravity increases, moisture content decreases and physical and 
mechanical properties increase.  
 
Bamboo can reach its maximum height in 4 to 6 months with a daily increment of 15 to 
18cm. It might have 40 to 50 stems in one clump, which adds 10 to 20 culms yearly 
(Aminuddin and Abd.Latif, 1991). In addition, bamboo culms take 3 to 6 years to mature, 
which depends on the species. Therefore, bamboo growth is more rapid than any other 
plant of this size on the planet (Lee, et al., 1994; Wong, 1995). 
 
Importance of Bamboo  
Bamboo can be used as an Ornamental horticulture. In Ecology, it can be used to stabilize 
the soil thus, preventing erosion, mitigating climate change and it can also be used as 
hedges and privacy screens while in Agro-forestry, bamboo can be used in natural stands, 
plantations and mixed agro-forestry systems (Gielis, 2002).  
 
Bamboo also helps to fix carbon dioxide permanently to itself from ‘cradle’ to ‘grave’ 
unless being used as fuel or any other destructive means. Bamboo plays a major role in 
combating climate change in so many ways. Greater use of bamboo and bamboo products 
will be an instrument towards the expansion of forest areas and thus, reduce green house 
gas emissions that cause climate change. It is interesting to note that of all the materials 
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available for construction work, bamboo can help to reduce carbon dioxide (a major 
green house gas) in the atmosphere which can be achieved through: Storage- of the 
forest’s carbon right through the life of the product and beyond, through recycling; 
Substitution- for other products which produce higher CO2 emission; Recovery- of the 
energy stored in the bamboo at the end of the product’s life by combustion as a substitute 
for fossil fuels; Renewal- of the forests, increasing the carbon sink effect and 
sequestering more CO2 from the atmosphere. 
 
Utilization of Bamboo to Supplement Mangrove Trees Species 
Bamboo utilization as supplement to wood materials may be divided up into following 
broad categories: 
 
Construction 
Bamboo is a major building material in many countries, particularly in Asia, Africa and 
South America, because of its strong characteristics, light weight and flexible properties. 
It can be used for almost all parts of houses, including posts, roofs, walls, floors, beams 
and trusses. 
 
Household Products 
These include agricultural instruments, fishing tools, handicrafts, musical instruments, 
furniture, crafts and woven mats. For furniture, bamboo will first be converted into a flat 
and a relatively thick material. By using certain adhesives, bamboo strips can be use to 
produce timber-like material, called Laminated Bamboo Board (LBB) to meet many 
service requirements. 
 
Food 
About 200 species of bamboo, a well-known feature of Chinese and other Asian cuisines 
can provide suitable shoots for eating. Fresh bamboo shoots are delicious and healthy, 
with high fibre content. 
 
Charcoal 
Bamboo charcoal is traditionally used as a substitute for wood charcoal or mineral coal. It 
can serve as a fuel, for cleaning drinking water, cooking, bathing, improving soil, 
regulating room humidity, preserving freshness of vegetables, fruits and flowers, 
deodorizing, for conducting electricity, etc. 
 
Pulp and Paper 
Because bamboo fibres are relatively long, thus it can be used for paper production. 
Bamboo paper has practically the same quality as paper made from wood. Its brightness 
and optical properties remain stable. 
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Composite Boards 
The use of bamboo in composite boards such as Oriented Strand Board (OSB), Glue 
Laminated Timber (GLT), Parallel Strip Lumber (PSL) and Oriented Strand Lumber 
(OSL) overcome differences in quality related to the culms. These allow the production 
of homogeneous products. The panels are widely used in modern construction as 
structural elements or as forms for concrete moldings. They are also used for flooring, 
roofing, partitions, doors and window frames.  
 
Conclusion and Recommendation 
Mangrove forest is seen to be an important natural resource extremely beneficial to 
people. The indigenous populations occupying the mangrove forest have depended on it 
for timber, firewood, food, shelter, clothing and income. There are equally many direct 
economic benefits from mangrove resources as they are seen to be source of wood for 
furniture, sources of energy (like fuel wood), honey collection site, habitat for diversity of 
flora and fauna and a tourism attraction site. However, it is obvious to state here that the 
problem of exploitation of mangrove resources is increasing in recent times due to 
collection of wood for firewood, timber etc. This scenario tend to reduce to a large extent 
the mangrove forest so that if effective management of this fragile ecosystem is not taken 
into consideration, then the future of this forest is bleak. 
 
Bamboo is a kind of fast growing plant that can grow in various soils and renewable 
resource. Bamboo composites have similar properties to wood composites. It has been 
widely used in the fields of vehicle, construction, ship building, furniture, and decoration 
to partly take the place of wood, steel, plastic etc. Then, bamboo as a plant or bamboo-
based composites will become a highly competitive supplement or alternative to wood of 
the mangrove forests at the same time, protecting this forest, it is therefore recommended 
that bamboo be cultivated to supplement the mangrove forest wood species for supply of 
forest resources and thereby protect the mangrove forest. 
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