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Background
Forest  degradation  is  one  of  the  major  challenges  that  hinder  sustainable  development.
Mangroves forests are not exempted given the critical  roles they play that are of  ecological,
social and economic importance to human coastal communities. Despite their multiple uses, they
continue to be threatened and degraded with recorded rate of 1-2% loss by area/yr. 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.
However, mangrove ecosystem is a dynamic interface controlled by several interacting factors
such as tides, periodicity of fresh water and sediment influx, topography of wetland, soil and
water salinity and sedimentation patterns. Consequently, restoration of denuded mangrove sites
has  presented  a  mixed  bag  of  success  and  failure  over  time.  Therefore,  the  present  study
objectives were; to determine the area and mangrove species replanted; evaluate performance of
replanted mangroves in terms of survival rates, growth rates and secondary succession and to
analyze  factors  contributing  to  success  or  failure  of  mangrove restoration  projects  along the
Kenyan Coast.
 
Methods
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 first internodes excerpt Avicennia species taken at 50% of the total height
in  established  10mx10m  plot.  Moreover,  all  the  surviving  seedlings  were  counted.  Using
Geographic Positioning System (GPS) device, at least four corner points of large plantation were
taken to estimate the planted area. Purposive sampling was used for community interviews while
snowball  sampling  technique  used  for  further  resourceful  information.  Data  were  organized
using Microsoft Excel and Statistical Package for Social Sciences and analyzed using allometric
equations,  descriptive  statistics  while  Geographic  Information  System  (GIS)  software  used
estimate the area of large plantations.
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Results
The study found that  Rhizophora and  Ceriops,  the most dominant species in Kenya were the
most preferred for restoration. Out of 11 restoration attempts in Vanga, 3 sites had survival rates
of below 5%, 4 sites had between 41% and 55% while 4 sites had above 70%.The growth rate
performance  of different species in terms of height (metres) per year were 0.3±0.1m (Ceriops),
1.16m (Avicennia) and 0.27±0.15m for  Rhizophora.  In spite of monospecific establishment of
plantations,  there  was  diverse  recruitment  of  secondary  species  with  time.  The  community
motivation behind restoration practices included need for; environmental protection (70.9 %),
fisheries (49.1%), wages (34.5%) wood products (34.5%) and while 32.7% claimed that it  is
their  responsibility.  The  study  also  found  that  the  communities  understood  the  challenges
hindering the success of mangrove restoration projects. 74.5% of respondents cited changes in
site conditions, 63.3% argued of species mismatch, 41.8% complained of inadequate knowledge
on ecological settings while 47.3% said that community involvement was still inadequate.

Conclusion
Despite  the  heavy  funding  of  mangrove  restoration  projects  over  the  last  decades,  poor
performance of planted mangroves can be attributed to continued perturbation, changes of soil
conditions, species mismatch, inappropriate planting techniques such as spacing, and inadequate
community  involvement  and  commitment.  To  ensure  successful  restoration  and  sustainable
management of mangrove forests, priority should be given to understanding of the ecological
settings  of  mangrove  ecosystem,  integration  of  all  stakeholders  including  community
participation  while  funding  should  appear  as  secondary  importance.  This  study  informs  the
development of Western Indian Ocean (WIO) guideline on Ecosystem Mangrove Restoration.
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