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This study provides a comprehensive assessment of the diversity, conservation status and ecophysiological
characteristics of Philippine mangroves, focusing on Sarangani Bay Protected Seascape (SBPS), in the southern
Philippines. An analysis of mangrove research trends and species richness across the Philippines identified key
knowledge gaps in research and conservation challenges and future priorities. Despite a growing body of
research was found, significant gaps remain, particularly regarding under-studied areas in this country and
species-specific responses to environmental factors. These findings emphasize the need for a comprehensive and
prioritized conservation approach for Philippine mangroves. A species inventory in SBPS increased the known
mangrove species from 10 to 24 and estimated the current forest extent at 514 ha. Analysis revealed that
mangrove cover was negatively related to built-up area, cropland, bare ground, rangeland, and total human
population but positively associated with fishing activities and overall tree cover. Anthropogenic threats were
classified into deforestation, over-extraction and pollution. Key stem and leaf ecophysiological traits were
assessed in mangrove species of SBPS, revealing substantial interspecific variability. It was shown that stem
hydraulic traits in the study species, especially for traits involved in the hydraulic efficiency-safety, were not
correlated with each other. While mangrove species generally aligned with global pattern of leaf economic
spectrum (LES), unique traits emerged such as higher foliar phosphorus and potassium concentrations compared
to the global mean. Additionally, no significant correlation was found between stomatal and vein densities in
Philippines mangroves, differing from trends in Chinese mangroves and global plants. Leaf and stem traits were
largely decoupled, likely due to leaf succulence, a critical adaptation in mangroves. By integrating findings with
data from southern China, the study proposes a framework of adaptive strategies that support mangrove survival
in challenging coastal ecosystems worldwide.
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1. Identified key knowledge gaps in research and conservation challenges and future priorities for
mangroves in the Philippines. Significant gaps in the mangrove knowledge were identified, particularly regarding
mangrove species that received minimal research attention, areas in the country with little mangrove research
conducted, and species-specific responses to environmental factors such as water availability and temperature.

2. Updated the list of true mangrove species for Sarangani Bay Protected Seascape (SBPS) from 10 to 24 by
integrating the results of our survey and other past mangrove assessments. This study also estimated the current
mangrove forest extent of SBPS at 514 ha, as compared to 479 ha and 332 ha in 1998 and 2016, respectively,
from other independent reports. This study found a negative correlation of mangrove cover with built-up area,
cropland, bare ground, rangeland and total human population, but positive correlation was found with the
number of fishing boats and total tree cover. In addition, it identified other potential anthropogenic threats to
mangroves and categorized them into forest clearing or deforestation, over-extraction and pollution.

3. The slopes of the relationships of LMA with N, P, and K in mangroves were not statistically different from
the slopes of those in mangroves from the northern tropical region (China) and the global vascular plants,
supporting that LMA—nutrient relationships in the leaves of mangroves are congruent to the relationships that
can be observed in species worldwide. Moreover, leaf economic traits have orthogonal functional relationship
with leaf hydraulic traits.

4. The stem hydraulic traits (sapwood specific hydraulic conductivity, Ks; leaf specific hydraulic conductivity,
Kl) and sapwood density, SWD) were not correlated to leaf hydraulic traits (vein density, VD; stomata density
(SD), theoretical stomatal conductance (gstheo) and calculated stomatal pore area (Pacal), and were also
generally decoupled from leaf economic traits (leaf mass per area (LMA) leaf dry matter content (LDMC), N and P
contents, and leaf thickness (LT) of the Philippine mangroves. My analysis revealed that leaf succulence mediate
the functional coordination between stem hydraulic and leaf economic traits.
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