
 
 

  

Mangrove replanting is a priority for the Sri Lankan government in its 

quest to safeguard coasts against natural calamities like ocean surges. 

The concern grew in the wake of the 2004 tsunami. However, most 

restoration attempts showed high failure rates in Sri Lanka. 

Planting at the incorrect inundation level often entails inappropriate 

environmental conditions for mangroves. They are adapted to grow in 

the intertidal zone i.e. area between low and high tide marks, and 

tolerate dynamics in soil and hydrology resulting from periodic 

inundation. However, since Sri Lanka has a microtidal regime, the 

ranges of suitable conditions are very narrow (but spatially wide). 

Mangrove seedlings at ecologically inappropriate sites undergo 

hypersalinity, substrate drought or prolonged submergence and 

hypoxia, resulting in early seedling mortality. This study targeted the 

physiological basis of early mortality of planted mangrove seedlings. 

On basis of a survey, mangrove replanting was shown to be 

unsuccessful in Sri Lanka, as more than 85% of the planting projects 

along its entire coastline failed to restore mangroves, bearing a high 

financial and social cost. 

Experiments were carried out with the most frequently planted 

species Rhizophora mucronata in the field and in a plant-house 

setting. Starch stored in Rhizophora seedlings grown under stressed 

conditions was depleted at a higher rate than in non-stress condition. 

Strong inhibition of growth of mangrove seedlings could be observed, 

while plant maintenance being prioritized over plant growth as an 

acclimatory strategy. This leads plants to run out of energy, resulting 

in unhealthy seedlings, necrosis, leaf wilting, abscission and 

eventually early seedling mortality. In addition, an imbalance 

between antioxidant capacity and free radical scavenging, caused 

oxidative damage to seedlings at the cellular level, resulting in cell 

death and severe leaf necrosis. Interconnected processes collectively 

cause imbalance of carbohydrate metabolism in R. mucronata 

seedlings. Although Rhizophora plants showed plasticity in 

morphology, anatomy and physiology, they were unable to acclimate 

properly, even with robust acclimation strategies, upon higher 

intensity of stress and prolonged exposure. 

Thus, seedling dysfunction and mortality can be prevented by planting 

mangroves in intertidal zones with suitable hydrology, which requires 

informed management of restoration, lacking as of now. 
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Sunanda Kodikara graduated as a plant 
biologist in 2009, University of Ruhuna, Sri 
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