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Abstract 
The concept and use of vegetation buffers as mechanism for conservation and protection of fragile 
coastal, marine, riverine and other water bounded environment in the Niger Delta mangrove and 
wetland ecosystems is being advanced in this paper. The establishment of vegetated buffers will 
provide the desired renewable resources, improve the mangrove ecosystem and biodiversity for 
economic development and growth. The ideal plant species for use is Melaleuca leucadendron, 
Linn, (Myrtaceae) which has been successfully used for plantation establishment in the mangrove 
swamps of Abonnema, Rivers State, Nigeria. This will provide inter alia:- vegetation managed to 
protect other exploitable resources; vegetation managed to enhance soil and climatic conditions for 
improved habitat and biodiversity; vegetation managed to provide sustainable timber, poles and 
fuelwoods; vegetation whose contributions and attributes would address the environmental 
concerns in the mangrove and wetland ecosystems. Vegetation buffers if established will help 
maintain the productive and ecological health of mangrove ecosystem resources of Nigeria, 
enhance the productivity of the ecosystem and the livelihood it supports. 
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Introduction 
Wetlands comprise a wide range of coastal and marine habitats such as estuaries, flood 
plains, fresh water marsh, mangrove forests, peat lands and lakes. Wetlands are home to 
diverse plant species and serve as important spawning grounds for fish (Adegbehin and 
Nwaigbo, 1990). They help in flood control, sediment trapping, protection and enhancing 
of biodiversities. According to Stearns (1978), wetland management today is concerned 
with the preservation, use or establishment as dictated by human need. 
 
The mangrove forest which is an important component of the wetland ecosystem is now 
recognized as the world’s productive and most crucial ecosystem (Egbuche and Nwaigbo, 
2013). The Nigerian mangrove ecosystem provides wood resources, fisheries and wild 
life for human population but improper conservation and misuse had resulted in the loss 
of these resources. The Niger Delta mangrove ecosystem has estimated area of 709,800 
hectares (Adegbehin and Nwaigbo 1990) and may be the most extensive concentration of 
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Deltaic mangrove in Africa. This must be conserved and managed effectively to enhance 
its productivity and livelihood system and it supports.  
 
Therefore, it is apt to suggest conservation method that will enhance the environmental 
concerns, availability and quality of goods and services derivable from the mangrove 
ecosystem of the Niger Delta. Vegetation buffers are barriers created using planted trees 
to drastically slow down or deaden the movement of water of streams, rivers and even 
ocean surges, forcing them to deposit most of what they are carrying. In the long term the 
sediment deposited will form substrate for emergence of variable plants and animal 
habitat. This can be augmented with tree planting. The establishment of Vegetated 
buffers that is managed by regimented harvesting is pro-proposed in this paper for 
environmental and renewable resources improvement of the Niger Delta mangrove and 
wetland ecosystems. 
 
Vegetation Buffers as Conservation Mechanism and Pollution Control 
The conservation of coastal habitats should aim at safeguarding those natural 
environments as well as enhancing their economic condition. Vegetated buffers 
according to DesBonnet et al (1995) are conservation concepts that have been applied 
with great success as mechanisms for conservation and protection of the fragile coastal 
marine, riverine and other water bounded environment while simultaneously preserving 
opportunities for economic development and growth. Such buffers are multifunctional 
because they can protect water sources against non-point source pollution, prevent 
erosion, improve water habitat quality and conservation and may improve landscape 
aesthetics and biodiversity.  
 
Van der Merwe and Lohrentz (2001) reported that vegetation buffers have two main 
functions to intercept or absorb pollutant; and preserve natural faunal and floral habitats. 
Issues to contend with when contemplating the use and establishment of vegetation 
buffers are the critical dimensions of buffer strips. How high, dense, wide and what 
species? The buffer strips vary in width with respect to conservation goals and spatial 
demarcation of areas suitable for such vegetation buffering. The vegetation buffer 
concept in the wetland coastal areas of Nigeria is what the shelter belt is in the desert 
threatened Northern States of Nigeria.  
 
Desbonnet et al (1994) seem to indicate that buffer strips of 50m wide may generally be 
expected to remove 75% of pollutants and act as limited general wild life habitat. 
However, at width of 100 to 250M 90% of this pollutant may be expected to become 
trapped (DesBonnet et al 1995). As Lohrentz (1999) points out, vegetation buffer is ideal 
to facilitate conservation and protection of the vulnerable and economically valuable 
natural environment. Therefore, this concept will be ideal for the Niger Delta region 
which is facing environmental degradation and pollution through large scale oil and gas 
exploitation.  
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Plant Species for Vegetation Buffers in Mangrove Ecosystem 
The establishment of vegetation buffers in the mangrove coastal belt of Nigeria can be 
likened to the policy of shelterbelt establishment and use as windbreaks protecting farm 
lands and checking the encroachment of desert in the semi-arid zones of the Northern 
States of Nigeria. These proposed vegetated buffers can be termed flood breaks as they 
ameliorate the intensity and speed of tidal waves and flood regimes in time and space.  
 
Nao (1974) describes mangrove forest as one that thrives on ecosystem that is unsuitable 
to other forms of vegetation. Even the natural Rhizohora species record poor seedlings 
regeneration. According to Egbuche and Nwaigbo (2013) only 16.22 and 10.92 percent 
Rhizohora seedlings regenerations were observed in 1989 and 1990 respectively (Table 
1). Most probably the fallen Viviparous Rhizophora seeds were swept into the sea by 
tidal movements. In Thailand, Melaleuca Cajuputi was the plant species successfully 
cultivated and used as vegetation buffer (NAS, 1980). This specie occurs naturally from 
Tropical Australia to Burma .(now Myanmar) and Vietnam. Melaleuca Leucadendron 
planted at Abonnema, River State, Nigeria, occurs naturally in Northern Australia and 
New Guinea. Melaleuca viridiflora which can also be used for buffers occur naturally in 
western and Northern Australia and New Guinea. The establishment of vegetation buffers 
using appropriate plant species will check and minimize tidal influences and improve the 
seedlings regeneration rate and plant biodiversity.  
 
Table 1. Cummulative Seedling Count for Months and Years and Percentage 
Regeneration of Mangrove Species at Abonnema, Nigeria 

Months 1988 1989 1990 
December 95 117 91 
March 74 73 95 
June 66 85 67 
September 75 95 103 
Total 310 370 348 
Seedling Population/ha 10,400 12,400 11,600 
% Regeneration Using 
1988 as base year 

 16.22 10.92 

Source: Egbuche and Nwaigbo (2013)  
  
The appropriate plant species to be used for vegetation buffers is not difficult to get and 
successful establishment of plantations in the mangrove swamp of Abonnema using 
Melaleuca leucadendron has been reported by Egba (1988) and Nwaigbo (1988). 
Artificial regeneration (Evans 1982), aims at replenishing the poorly stocked natural 
forest by ensuring a fully stocked site and fullest use of its potential. A vegetated buffer 
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using Melaleuca leucadendron will in addition provide protection against erosive 
processes and erosion damage as well as habitat for some marine and terrestrial organism.  
 
Melaleuca leucadendron Linn, (Myrtaceac), a native of Oceania-Australia, Papua New 
Guinea etc is a moderately fast growing tree suitable for plantation establishment on wet 
soils, including those subject to high rainfall and even inundation (NAS 1980). M. 
leucadendon has been extensively planted in connection with drainage schemes around 
Lagos, Nigeria (Keay et al; 1964). The Abonnema plantation, at 23 years of age recorded 
a survival percentage of 87.6 with the mean annual increment of the plot varying between 
3 and 7M3 per year (Nwaigbo, 1988). This therefore makes the specie an ideal plant for 
use as vegetation buffer in the mangrove ecosystem of the Niger Delta.  
 
Contributions and Attributes of Vegetated Buffers 
Cultivated vegetated buffers serve as inter alia: strips used to trap effluent sediment and 
organics: strips shielding marine waters from overland runoff: vegetation managed to 
protect other exploitable resources; vegetation managed to enhance soil and climatic 
condition for improved habitat and biodiversities; vegetation managed to provide 
sustainable exploitable timber, poles and fuelwood resources; buffer zones between land-
use types influencing each other natural zones between human impacting uses and 
sensitive natural areas; zones to mitigate the transportation of specific nuisances to 
neighbouring areas; strips to intercept runoff from non-point source pollution generating 
land uses.  
 
Vegetation buffers will certainly improve the poor natural seedling regeneration potential 
of the Niger Delta Mangrove ecosystem as reported by Egbuche and Nwaigbo (2013) 
through seed bank enhancement and facilitation of seed immigration. Vegetated buffers 
will impact positively on soil type and climatic condition which will influence the speed 
of succession. Regeneration and forest re-growth on a disturbed mangrove forest 
ecosystem are based on the seed bank, sprouting ability of the Viviparous seedlings and 
seed immigration. The intensity, duration and degree of previous deforestation determine 
the presence and effectiveness of the aforementioned mechanisms. The successful 
establishment of vegetation buffers will play complementary and supportive role to any 
mangrove forest at various age and stage of regrowth.  
 
Conclusion 
The massive demand for timber and other forest resources in the Niger Delta implies that 
artificial forest regeneration through any possible means should be encouraged. The 
buffers serving as traps for sediments and soil nutrients in the mangrove ecosystem can 
be managed for environmental protection, aesthetics and production of renewable 
resources. This is why the concept of vegetation buffer establishment should be 
supported in addition to its other contributions and attributes.  
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However, the availability of seedlings for its establishment, labour, capital, workers and 
community incentives as well as the supportive presence of mature mangrove tree species 
will be crucial for whether vegetated buffers will succeed and persist. Greater success 
will be achieved by spatially demarcating areas functionally suitable for vegetation 
buffering in such a way that the resulting zonation would be acceptable to the community 
whose primary livelihood is supported by that natural environment. 
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