Accepted Manuscript

=

REGIONAL STUDIES IN

Mmarine

Tree biomass quantity, carbon stock and canopy correlates in mangrove
forest and land uses that replaced mangroves in Honda Bay, Philippines

SCIENCE

Jose Alan A. Castillo, Armando A. Apan, Tek Narayan Maraseni, , Severino G. §

PII: S$2352-4855(17)30390-0
DOI: https://doi.org/10.1016/j.rsma.2018.08.006
Reference: RSMA 410

To appear in:  Regional Studies in Marine Science

Received date: 23 November 2017
Revised date: 22 July 2018
Accepted date: 23 August 2018

Please cite this article as: Castillo J.A.A., Apan A.A., Maraseni T.N., Salmo S.G., Tree biomass
quantity, carbon stock and canopy correlates in mangrove forest and land uses that replaced
mangroves in Honda Bay, Philippines. Regional Studies in Marine Science (2018),
https://doi.org/10.1016/j.rsma.2018.08.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.rsma.2018.08.006

(33

N

O © oo~NOoOUIR~ W

-

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Tree biomass quantity, carbon stock and canopy correlates in mangrove forest and

land uses that replaced mangroves in Honda Bay, Philippines

Jose Alan A. Castillo***, Armando A. Apan*?, Tek Narayan Maraseni® and Severino G. Salmo I111®

! Institute for Agriculture and the Environment, University of Southern Queensland (USQ), QLD 4350, Australia
23chool of Civil Engineering and Surveying, USQ, QLD 4350, Australia
®Department of Environmental Science, Ateneo de Manila University, Quezon City 1101, Philippines
“Mangrove and Beach Forests Research Section, Ecosystems Research and Development Bureau, Los Bafios 4031, Philippines
*Corresponding author: Alan.Castillo@usg.edu.au; allan536@yahoo.com

Abstract

Mangrove forests are important carbon (C) sinks in the tropics that are threatened by
tropical deforestation and land use conversion, especially in Southeast Asia. Yet quantitative
estimates are limited on the biomass (i.e. aboveground, belowground, downed woody debris) and
tree C stocks of primary, secondary, and converted mangroves in Southeast Asia. While some
related studies have been conducted in Latin America and Central Asia, there is a need to assess
different geographical areas and regional ecosystems, as well as to consider the impacts of
mangrove conversion to other land use types. In this study, tree biomass and tree biomass C
stocks of secondary mangrove forests and four types of land uses that replaced intact mangrove
forests (abandoned aquaculture pond, abandoned salt pond, coconut plantation, and cleared

mangroves) in the coast of Honda Bay, Philippines were quantified. Their relationships with

selected canopy variables were evaluated. Our measurements revealed that mean biomass (+SE)

of intact mangroves ranged from 22.4 + 9.0 to 178.1 + 32.0 Mg ha™, which store 10 - 80 MgC
ha™ (mean: 47.945.1 MgC ha™). Leaf Area Index correlated with mangrove tree biomass C stock
(r = 0.67, p <0.05). In contrast, the biomass and tree C stock of the replacement land uses ranged
from 0.1 + 0 Mg ha™ and 0.12+0.1 MgC ha™, respectively, in the abandoned aquaculture ponds
to 12.0 =+ 4.0 Mg ha' and 5.7#1.5 MgC ha™ in coconut plantation. Our results indicate the

importance of mangroves in storing considerable amounts of C in tree biomass in the coastal
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