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Abstract 
The paper presents an overview of mangrove reforestation in West and Central Africa by 
synthesising approaches, results, challenges and constraints from many studies, visits and 
questionnaires used for projects as well as those administered on mangrove practitioners and 
experts in the region. More than 500 hectares of mangrove forest plantations were identified as 
established in five West African countries (Senegal, Guinea Conakry, Ghana, Benin, and Nigeria) 
and in four Central African countries (Cameroon, Gabon, Congo and DRC) with efforts of 
projects directed by country ministries in charge of mangrove, local communities and NGOs. 
These were planted mostly through direct planting with extensive use of nurseries in Central 
Africa. Apart from Rhizophora, Avicennia propagules gathered by local communities and planted 
at spacings ranging from 0.5m x 0.5m (20 000 plants/ha) to 4m x 2m (1250 plants/ha), other 
species were planted using 1m x 1m spacing. The survival rates of propagules from nurseries and 
plantations were usually more than 80.0% and 50.0%, respectively. Nursery and out-planting costs 
stood at 731 Fcfa (US$ 1.46) per plant raised in the nursery and 1.60 million Fcfa (US$ 3.20 
thousand) per ha of area planted in Central Africa usually involving small motivation notably 
refreshments to local communities for propagule collection, nursery care and out-planting 
activities. Maintenance cost after planting was estimated at 100 000 - 125 000 FCFA (US$200-
250) per ha in West Africa. Tree growth monitored from the planted mangrove forests was in 
excess of growth in natural stands under different exploitation regimes. The annual planting efforts 
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were largely below annual mangrove conversion rates. Most challenges and constraints were 
linked to the dynamic hydrological and edaphic peculiarities of mangroves, crab predation, non-
clear ownership status and policy on mangroves. Recommendations and perspectives from lessons 
learnt were made for enhanced policy improvement and more participatory investment in 
mangrove landscape restoration.  
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Introduction 
About 14% (20,100km2) of the globally highly threatened, salt tolerant and sheltered 
intertidal mangrove forests, which are covering most tropical and subtropical coasts of 
the world are in West and Central Africa within 19 countries. These mangroves stretch 
from the coasts of Mauritania to Angola in the Gulf of Guinea with about a third within 
the Niger Delta of Nigeria. African mangroves are very diverse morphologically and in 
flora and fauna. Out of a total of 17 mangrove species found in Africa (Tomlinson, 1986), 
eight plant species are unique to West and Central Africa of which Rhizophora and 
Avicennia are dominant. The fauna composition of the mangrove landscape is very 
diverse and made up of aquatic: mammals (monkeys, antelopes, and manatees), molluscs 
(bivalves, oysters), crustaceans, fish; and terrestrial: mammals, reptiles and avian species.  
 
Mangroves in the region have been playing critical roles in the protection of coastal areas 
(shoreline and seashore protection, stabilization of coastal and shoreline substrate) 
against natural disasters such as floods. Besides, they help in the protection of aquatic and 
marine biodiversity reservoirs, spawning grounds and fisheries reproduction areas, 
regulation of climate with high capture and storage of carbon dioxide. For example, they 
store more carbon dioxide than rainforests in Central Africa adjacent to the mangroves 
(Ajonina et al. 2014). Apart from this, they also perform some ecosystem related services 
to ensure food and ecological security for more than 30% of the population living along 
coasts. However, mangroves in Western Africa are in moderate decline, with average 
estimates reducing by a quarter between 1980 and 2006 (UNEP-WCMC, 2007; Ajonina 
et al. 2008) leaving patches and gaps of discontinuous mangroves across the region.  
 
Four key drivers have been identified as the principal factors influencing mangrove 
change: population growth, economic and political trends, climate change as well as 
changes in upstream habitat (UNEP-WCMC, 2007; Feka and Ajonina, 2011). Long-term 
values of intact and functioning mangrove ecosystems are hardly recognized in the 
coordination and application of policy strategies, planning and decisions at various levels. 
This explains why short-term gains from proliferation of coastal investment and 
development projects that normally results in loss of the ecosystem are being pursued at 
the expense of long-term sustainability investments.  
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Faced with increasing threats to the mangrove ecosystems in the West African sub-
region, states, environmental protection NGOs as well as community based organisations 
(CBOs) have implemented strategies geared towards the conservation and better 
management of mangrove forests through reforestation campaigns and protected areas 
establishment. UNEP-WCMC (2007) and Ajonina et al. (2008) put protected area 
establishments at 18.1% in West Africa and 21.2% in Central Africa. Other identified 
conservation and management strategies involve the promotion of best modern and 
traditional conservation techniques. However, after more than a decade of action, the 
ecological, environmental and socio-economic impacts of these strategies remain 
unevaluated in the region. This paper, therefore is aimed at giving an overview of the 
efforts made in mangrove reforestation in order to contribute to improved policy, 
interventions or investments on mangrove reforestation in the region. This is with a view 
to enhancing mangrove landscape connectivity and to strengthen the mangrove capacity 
as nursery grounds for fisheries species, thus improving food and ecological security for 
millions of coastal populations in West and Central Africa. 
 
Mangrove Reforestation Assessment Methodology 
The paper draws heavily from a compilation of African Mangrove Network (AMN) 
research (Armah et al. 2009) and from direct studies by mangrove experts and 
practitioners on participatory assessment of mangrove reforestation in West Africa within 
the years 1993 and 2009. These studies reported the efforts made by state departments, 
various associations and foreign nationals towards improved policy on mangrove 
reforestation in the African continent (AMN, 2009). Findings necessitated the 
establishment of mangrove plantations in Benin, Guinea and Senegal and from 
silvicultural and socio-economic assessments of mangrove plantation trials in Ghana and 
Nigeria. In Central Africa structural and open ended questionnaires were administered 
between January and March 2015 to mangrove practitioners especially NGOs, 
government departments and experts. The paper also draws from wide experience, visits 
and assessments of most mangrove forests and plantations in the region. 
 
Findings 
Dynamics of natural regeneration 
Findings are presented on the level of understanding of the dynamics of natural 
regeneration of mangrove stands in the West and Central Africa forming the basis for 
artificial regeneration. Aspects of flower-fruit phenology, regeneration from wildings and 
net growth over mortality at macro country level and micro-stand levels were also 
presented. 
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Flower-fruit phenology  
This marks the upper limit of any regeneration endeavours as most abundant mangrove 
species such as Rhizophora do not coppice. This should guide timing for appropriate 
period (months) within which to get mature variable fruits to adequately plan nursery and 
plantation activities within the year. Mangrove flower and fruit phenology have been 
reconstructed from monthly litterfall collection from plots of pure stands of Rhizophora 
and Avicennia and mixed mangrove forests in protected mangrove forests of Ghana 
(Songor Ramsar site) and Cameroon (Douala-Edea Reserve) from 2008 to 2010 (Ondo-
Ntyam et al., 2014). Sorting and charting of litterfall components (leaves, twigs, flowers 
and fruits) showed period of continuous flowering ranging from January to December in 
Ghana and Cameroon but February to May for Rhizophora in Cameroon. Fruiting follows 
similar rhythm being continuous in Ghana but limited to July to March, October to April 
and March to December for Rhizophora, Avicennia and mixed stands respectfully in 
Cameroon. Fruit litter production level were generally below 20g/m2/month but may peak 
above 30g/m2/month in December.  
 
Wildings and natural regeneration  
Wildings sprout out especially when gaps are created during natural disturbances such as 
storms or following wood harvests, which open up forest canopy. This can be lifted and 
directly planted or further nursed especially with species such as Avicennia whose fruits 
by nature of their small size may be difficult to germinate. This method had been used in 
regenerating parts of the mangrove forests in Douala-Edea, Cameroon (CWCS, 2010). 
They permit the implementation of reforestation programme at any period of the year 
without dependence on fruit maturity.  
 
Current net mangrove loss over regrowth 
The response to natural mangrove forests following clearing at the macro level in Central 
African countries is presented in Table1 and at micro stand level based on 0.1ha based on 
7-8 year measurements in Cameroon in Table 2 under different wood exploitation 
systems: heavy, moderate and undisturbed. 
 
Table 1: Changes in Mangrove cover for Central Africa countries – Cameroon, 
RoC, DRC and Gabon (Ajonina et al., 2014) 
 
Country Area in 

year 2000 
(km2) 

Loss by 
clearing 
(km2) 

% loss 
by 
clearing 

Gain by 
regrowth 
(km2) 

Area in 
year 2010 
(km2) 

Net change 
2000-2010  
(%) 

Cameroon 2060 376 18.2 366 2051 -0.47 
Gabon 2030 379 18.7 324 1976 -2.70 
RoC 6 2  35.4 2 6 -2.50 
DRC 242 15 6.1 11 238 -1.60 
Total 4339 771 17.8 703 4271 -1.58 
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Table 2: Standing dynamics (7-8 years) in mangrove forests of various exploitation 
regimes in Douala-Edea mangrove estuary (after Ajonina, 2008) 
 

Wood 
exploita-
tion 
regime 

Forest stock Forest dynamics 

Stand density 
(nr/ha) (d≥1cm) 

Mortality (diameter 
≥1cm) 

Recruitment (into 
1cm diameter class) 

Net mortality over 
recruitment 

(nr/ha/yr) (%) (nr/ha/yr) (%) nr/ha/yr (%) 

Heavy 
exploita-
tion 

5922 13.48 1.7 4.38 0.6 9.1 1.2 

Moderat
e 
exploita-
tion 

7228 72.94 7.6 31.35 3.3 41.6 4.3 

Unex-
ploited 7011 57.32 6.1 27.39 2.9 29.9 3.2 

 
Table 1 reveals that mangrove forests in Central Africa have been cleared at a rate of 
17.7% for over 10 years (1.77% per year) from 2000 to 2010, although there seems to be 
high rates of grow-back and the net loss rate was only 1.58% over the same period 
(0.16% per year). Even in mangrove protected areas the net loss of -1.30% has been 
recorded within the period (UNEP-WCMC, 2012). At micro stand level (Table 2) 
mortality was still over net recruitment in the different wood exploitation systems. 
 
Situation of artificial mangrove regeneration through reforestation 
From the observed natural characteristics and dynamics of mangrove forests as well as 
the need to increase the area under mangrove cover in the region (Tables 1 and 2), there 
has been great efforts directed at artificial methods of regeneration through afforestation 
of landscapes, which can carry mangrove vegetation and reforestation of degraded 
mangrove landscapes. 
 
Underlying basis of artificial regeneration of mangrove forests 
Unlike in artificial regeneration of upland forests, mangrove forests by their nature thrive 
in sheltered low-waved energy intertidal zone on muddy substrate within the tropical and 
subtropical coastal zones of the world. These ever dynamic peculiar hydrological and 
edaphic properties though often harsh are very important consideration in site selection 
for artificial regeneration especially afforestation endeavours. Ignoring this property has 
contributed to massive failures of or excessive costly mangrove plantations efforts in 
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many areas by frustrated yet enthusiastic mangrove planters who wrongly think 
mangrove could grow anywhere along the tropical coast.  
Established mangrove plantations in west and central Africa 
Extent and institutional involvement 
There were fragmented efforts of mangrove planting in West and Central Africa 
especially in Senegal, Guinea, Ghana and Senegal from 1993 and by 2010 and 2008 more 
than 450 ha of mangrove plantations was already established in Central Africa and more 
than 60 ha of mangrove plantations was established in 2014 alone (Figure 1).  
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Figure 1: Extent and yearly rhythm of mangrove planting in West and Central 
Africa  
 
The plantations were established in these countries with the efforts of projects directed by 
the country ministries in charge of mangrove, local communities and NGOs. Universities 
and parliamentarians boosted planting efforts of NGOs in Cameroon. Generally, the 
plantations establishment was boosted more by state efforts in West Africa (61.8%) while 
NGO efforts (51.9%) was more prominent in Central Africa. Donor organisations 
include: European Union, PNUD, FIDA, GEF, FFEM, NC IUCN, SSNC, GTZ, AFD and 
PAFT.  
 
The extent and silvicultural characteristics were not available for some mangrove 
restoration activities, which were merely integrated with some coastal projects in Ghana 
between 1995-2000. For example, the Gulf of Guinea Large Marine Ecosystem Project; 
The Lower Volta Mangrove Project supported by the UK and Community restoration in 
Ghana involving two communities with assistance of the NGO; Resource & Environment 
Development Organisation (REDO) and the Forestry Department at Winneba where 
6,000 propagules were planted; Obane mangrove restoration project at Ada with over 
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2000 seedlings of Rhizophora sp. and Avicennia germinans planted by the people through 
communal labour. Also, to a lesser extent and in Nigeria within the Niger Delta between 
2003-2005 was the 160m2 Bodo Creek Project by Center for Environment, Human Right 
and Development (CEHRD) and the Iwokiri Creek, which was less than 1ha by Mangrove 
Forest Conservation Society of Nigeria (MFCSN).  
 
Synthesis of methods used, successes and establishment costs 
Plantation size ranged from 0.2 to 55 ha with a mean of 8.1 ha per crop in West Africa 
and 0.6 to 15ha with a mean of 2.5ha per crop in Central Africa. Species used were 
mainly Rhizophora or mixed with Avicennia. The planting method adopted in these 
countries were mostly direct planting of propagules by local communities at a spacing of 
0.5m x 0.5m to 1.5m x 1.5 m in West Africa and larger spacing of 1.5m x 1.5m to 4.0m x 
2.0m in Central Africa. A spacing of 1m x 1m was however common to both sub-regions 
(67.3% in West Africa and 33% in Central Africa). Although details on nursery practice 
were not available for West Africa as most mangrove plantations here were established 
through direct planting. In Central Africa, the period of nursery activity normally lasts 
between 2-4 months before out-planting specially for 3 months (60.4%) with maximum 
leaves of between 4-8 but usually 8 leaves (45.0%) are indicative of cessation of nursery 
activities. Nursery success in terms of survival was usually above 80.0% in Central 
Africa while plantation success is generally over 55.0% in the sub-regions. Causes of 
mortality are generally attributed to predators especially crabs, improper site selection 
and aggressive urbanisation especially in Congo and Cameroon. Nursery and out-planting 
costs stood at 731 Fcfa (US$ 1.46) per plant raised in the nursery and 1.60 million Fcfa 
(US$ 3.20 thousand) per ha of area planted in Central Africa. The costs usually involve 
small motivation in the form of refreshments to local communities for propagule 
collection, nursery care and out planting stages.  These were even lower in West Africa 
mangrove planting estimated at up till to 400 000 FCFA (US$ 8000)/ha at rate of 16 
(US$0.032) FCFA per propagule in Benin. Maintenance cost after planting was estimated 
at 100 000 - 125 000 FCFA per ha in West Africa (AMN, 2009).  
 
Monitoring and evaluation of reforestation efforts  
Universities were generally active in the monitoring of existing plantations through 
students projects. In most cases tree growth rates were in excess of growth in natural 
stands under different exploitation regimes in Cameroon, recording diameter growth of 
0.34cm/yr, 0.42cm/yr and 0.06cm/yr, respectively for heavily, moderately and 
undisturbed mangrove forests (Ajonina et al. 2013; Ajonina et al. 2014). 
 
Challenges, Problems and Constraints 
Ownership and management of mangrove ecosystem 
Mangrove plantations just like other types of forests especially in Central Africa suffer 
from lack of appropriate legislations. This leaves diverse opinions and controversies on 
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who really owns mangroves, which people think is “no man’s land”. An assessment 
carried out in Obane community within the Volta estuary, Ghana by Armah (AMN, 
2009) showed that most of the villagers (82.0%) thought that the mangrove plantation 
belonged to the Obane community. A few of the villagers however responded that the 
mangrove belonged to the wildlife (9.0%) or the chief of the village (6.0%), with 3.0% of 
the villagers having no idea about who owns the mangrove. However, the high sense of 
ownership among the community members influenced the way the mangrove was 
managed. Fifty‐three percent of the responses were of the view that the mangroves was 
managed by the community members, 39.0% said it was managed by the chief, and only 
3.0% said it was managed by the government (Wildlife Division). 
 
Abiotic and biotic constraints 
Apart from the hydrological and edaphic peculiarities of mangroves leading to difficult 
access, mangrove plantations suffer from various wildlife attack especially from crabs. 
Plantations in cities suffered from unstoppable urban expansion and are destroyed for 
settlement especially in Congo (in Pointe-Noire) and Cameroon (in Bois des Singe) 
where over 80.0% of the originally mangrove nature reserve has been converted to 
settlement and planting efforts by NGO, Universities, parliamentarians have been met 
with acts of vandalism from land hungry people from massive rural-urban influx.  
 
Conclusions and Recommendations for Future Perspectives  
There is evidence of successful establishment of mangrove plantations in West and 
Central Africa involving government, non-governmental organisations and local 
communities with various lessons learnt. The following recommendations are made to 
better enhance the success of future restoration, conservation and sustainable utilisation 
of the mangrove ecosystem. These include: 
 
i) Increased sensitisation and awareness among the local population on the importance 

and the need to conserve mangroves and its resources. 
ii) Trying other non-tree planting methods especially those involving channel opening 

to enhance free water flow and forestall estuaries blockage by sediments. 
iii) Need to try other mangrove species for example Lagunculacia, Conocarpus to beef 

up mangrove diversity other than the widely used Rhizophora and Avicennia.  
iv) Develop a monitoring and evaluation mechanisms through regular monitoring and 

research activities by the universities for most plantations given that these 
plantations continue after the lifespan of the projects.  

v) Fundraising and supporting networks such as African Mangrove Network (AMN) to 
be involved in more lobbying to generate funds for financing mangrove restoration 
activities. The need for private sector participation in restoration as potential 
sources for funding is essential especially within an organised Payment for 
Ecosystems Services mechanisms and arrangements. 
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vi) Policy development. Mangrove plantation development should be part of the 

general national policy framework for mangroves or wetlands, which for most 
African countries are vaguely defined. There is therefore need to promote the 
development of people centred climate sensitive mangrove policies, which should 
include conservation in mangrove and marine reserves, restoration of degraded 
mangrove areas through replanting. 
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