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Background
Tropical  deforestation  and  forest  degradation  are  among  the  major  challenges  that  hinder
sustainable development.  Mangroves forests are not exempted given the critical roles they play
to human society.  Despite multiple benefits mangroves provide, they continue to be removed,
abused, and degraded all over the world.  Losses and degradation of mangroves have negative
effects on fisheries, resource sustainability and shoreline sustainability. This has worsened over
the past years since mangrove conservation has not been able to match the rate of mangrove
denudation.  The present rate of mangrove degradation has triggered universal consensus and
concerted efforts to reduce or rather avert mangrove destruction. In addition to adoption of the
Paris Agreement, states have re-affirmed conservation and restoration of healthy ecosystems for
climate  change mitigation  and livelihood  benefits  through mechanisms such as  payment  for
ecosystem services. To address losses and degradation of mangrove forests, restoration has been
used as a tool of returning the lost forests and transforming disturbed forests into uniform stands
of higher productivity. Attempts to restore lost and denuded mangrove sites have presented a
mixed  bag  of  success  and  failure  over  time.  In  Kenya,  mangrove  restoration  projects  were
initiated in the early 1990s.The program got momentum when aid was received from multilateral
agencies, NGO’s and government department. This study aimed to assess the performance of
mangrove  reforestation  projects  in  terms  of  survival/mortality  rates,  biomass  increment  and
secondary succession. 

Study approach and methodology
The study adopted methods that included forest survey and community interviews. Systematic
sampling was used to establish 10mx10m quadrats along a belt  transect perpendicular  to the
waterline on a planted site. Tree height and diameter at 130cm were recorded except Rhizophora
species whose diameter was taken at 30cm above the highest prop root. For natural regeneration,
a 5mx5m quadrant was established within 10mx10m plot. For faunal assessment, in addition to
burrow  counts,  a  binocular  was  used  to  identify  crab  species  on  a  0.5mx0.5m  quadrants
established  randomly within  the  plot.  For  the  young plantation,  the  diameters  of  20-30 tree
seedlings were taken at 2nd internodes except Avicennia species taken at 50% of the total height
in  an  established  10mx10m  plot.  Moreover,  all  the  surviving  seedlings  were  counted.  The
location of the plantation area was mapped using Geographic Positioning System (GPS) device,
where at least four corner points of the large plantation were taken to estimate the planted area.
The survey was complemented by community interviews on perceptions and attitudes towards
mangrove reforestation projects. Purposive sampling was used for community interviews while
the snowball sampling technique used for further resourceful information.  Data were organized
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using Microsoft Excel and Statistical Package for Social Sciences and analyzed using descriptive
statistics while the Geographic Information System (GIS) software was used to estimate the area
of large plantations.

Results
The study found that Rhizophora mucrunata and Ceriops tagal are the most preferred species in
mangrove reforestation projects in Kenya. This is despite some restoration areas being unsuitable
for  the species.  There  was a  clear  indication  that  the  survival  rates  and performance  of  the
planted mangroves depended on the choice of site, planting techniques and site conditions. In
Vanga pilot  area,  there were 11 restoration attempts covering an estimated total area of 15.6
hectares. At least 8 sites in Vanga recorded survival rates of more than 40-60% while three sites
recorded survival rates of below 5%. One year old Rhizophora mucrunata, Ceriops tagal and 0.5
year old Aviccenia marina had average respective heights of 1.1m, 0.3m and 0.58m and growth
rates of 1.1m, 0.3m and 1.1m. In contrast to 14 and 16 years old  Rhizophora mucrunata and
Bruguera gymnorhiza with heights of 3.8m and 3.2m respectively, their growth rates were 0.27m
and 0.17m far below the expected rates. 14 year old Rhizophora mucrunata had total biomass of
24.6  t/ha;  translating  to  an  increment  of  1.8t/ha  per  year.  Dismal  and  stunted  growths
performance could be attributed to inappropriate planting techniques exacerbated by the stressful
site conditions. Despite of monospecific establishment of plantations, it was observed that there
was significant recruitment of diverse flora and fauna species including molluscs and crabs thus
an indicator of return of ecological processes.  

 Local community plays a critical role in the long term success of restoration projects. From the
community interviews, the study found that, the motivation behind restoration practices included
the need for; environmental protection (70.9 %), fisheries enhancement (49.1%), wages (34.5%)
wood products (34.5%) while 32.7% of the respondents claimed that it is their responsibility to
restore  mangroves.  Moreover,  the  communities  understood  the  challenges  facing  mangrove
restoration  projects.  At  least  74.5% of  respondents  cited  changes  in  site  conditions,  63.3%
argued of species mismatch, 53% argued of lack/inadequate funds in terms of incentives, 41.8%
complained  of  inadequate  knowledge  on  ecological  settings  while  47.3%  perceived  that
community involvement was still inadequate.

Conclusion
Despite increased mangrove restoration projects in the last decades, the poor performance of
replanted sites could be attributed to changes in site conditions, species mismatch, inappropriate
planting  techniques  such  as  spacing,  and  inadequate  community  participation  and  lack  of
monitoring. There was a widespread tendency of re-planting mangroves in unsuited sites leading
failure, dismal and stunted growth performance of the surviving plantations. This is consistent
with the findings in Philippines and Sri Lanka. To enhance successful mangrove restoration,
priority  should be emphasized on the understanding of the ecological  settings of prospective
reforestation site, community participation and monitoring. Results of this study would inform
the  development  of  the  Western  Indian  Ocean  (WIO)  guideline  on  Ecosystem  Mangrove
Restoration.
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