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Abstract - Mangroves are ecologically important as
nurseries of many species of fishes and as bird sa@naries.
Surveys were carried out to monitorthe floristic composition
of mangrove stands in Siargao IslandA total of 23 major or
true mangrove taxa under 15 genera in 14 families eve
recorded in Del Carmen, Pilar, San Isidro, and Germal Luna
in Siargao Island, Surigao del Norte, Philippines.All the
plants are vascular belonging to divisionMagnoliophyta and
Pterophyta The species identified at the four municipalities
were found to vary. The major constituent species in this
study was Rhizophora apiculata which was the most
abundant and identified at the four study sites. Nypa
fruticans, Rhizophora mucronataBruguiera gymnorrhizaand
Xylocarpus granatunwere less common but found in all sites
All the other species were occasionally or rarelyegn in the
study areas. Del Carmen hasixteen mangrove plant specit,
seven species were recorded in San lIsidro, seven sigs in
Pilar, and nine mangrove plant species in Generaluna.
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|. INTRODUCTION

The mangrove ecosystem is one of the most di
ecosystems in the coastal area. It is of greatogazal
value as habitat for a wide variety of plants, aismanc
microorganisms, as bird sanctuaries, and as nasséor
many species of fishes. Mangeplants are importa
components of the ecosystem which are intertidahbs
and trees capable of thriving in transition zondsenm
fluctuating salinity is due to the rise and fall the tides
and the oxygen content of the soil is IcThere are three
commonly recognized mangrove groups: the m
mangrove species or true mangroves, the minor raa
species, and the mangrove associates. The truerovasg
also known as “strict mangroves”, occur almr
exclusively or exclusively in intertidal habit [13].
Globally, there are some HB species of mangrov
belonging to 16 families, with 35 pecies in the
Philippines along7].

An estimated 256,000 263,000 hectares of mangro\
in the Philippines are in existence. This declimentf
400,000-500,000 ha at the turn of the cent[7] is due to
overexploitation, conversion of mangroves into g
ponds, industry and settlementacreasing demands f
fisheries products caused majority of the destonctif the
mangroves. Cuemtly, some government agencies .
nongovernment organizations are exerting considel
efforts for the conservation and rehabilitation thie
mangrovesvhich may hopefully reverse the decline of
mangrove population.

This study was conducted in the mangroves of See
Island, Surigao del Norte which was declared as
Siargao Island Protected Landscape and Seaq{11]. It
was chosen as a priorityqiected area, primarily due
the important bigghysical features such as the exten

expanse of mangrove forest, fringing coral reefsd
numerous lagoons which are important for the prafiag
of many wildlife species including endemic specads
birds, mammals, and flowering plants in the teriak
ecosystem. One important feature is the extensiparese
of mangrove forest covering 8,692 ha, consideretha
most extensive mangrove forest in Mindar  An
assessment of mangrove vegetation, h was one of the
bases for the declaration of SIPLAS reported 12isgeof
mangrove plantgL1].

Studies of mangrove plant species in other aredhea
Philippines were reported4], [3], [1], and[8]. Reference
[12] extensively reviewed mangrove vegetation litera
in the entire Philippines, including studies cortédcin
Luzon, Visayas and Mindani: More recently outside the
Philippines, species diversity and distribution
mangroves in Adaman and Nicobar Isle, India reported
25 true mangrove specigs.

The conduct of a survey on floristic compositiontloé
mangroves is essential to monitor and update thdition
of the mangrove ecosystem in Siargao Island. paper
aimed to identify, classify and ccribe the mangrove plant
species and compare the plant species identiftaa the
four municipalities.

[I. M ETHODOLOGY

Three study areas were selected from each of the
municipalities, namely: Del Carmen, San IsidroaPand
General Luna inSiargao lIsland, Surigao del Nor
Philippines.A 10 X 10 meter plot was established in
sampling area. The mangrove plant species weréifidelr
using the field guide to the identification of son
mangrove plant species in the Philipif2] and the field
guide to Philippine mangrove[6]. The frequency of
occurrence of all species found in the study amease
recorded. The variability of the mangrove plantcipe
collected from the four municipalities was detered
using G-tesf5].

Scope and Limitation

The stug was conducted to identifyclassify and
describe the mangrove plant species from f
municipalities and the species recorded from the &ites
were compared. The study used frequency of occtel
only to describe the mangrove

[1l. R ESULTS AND DISCUSSION

Part I. Identification, Classification and Description
of Mangrove Plant Species

A total of twentythree (23) true mangrove taxa un
15 genera in 14 families were recorded from Deln@ar,
Pilar, San Isidro, and General Luna, rgao Island,
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Surigao del Norte, Philippines. Table 1 shows ikedf
species of the mangrove plants identified and ifieds
from the different study areawith the common names
each speciesAll the plants were vascular belonging
division Magnoliophyta and Pterophyta. The family
Rhizophoraceae had the most number of representati
with 4 taxa from 2 genera. The extensive root sy
(knee roots or stilt roots) of the members
Rhizophoraceae contributed a lot to its adaptability in .
otherwise very stressful habifap].

Twenty-one (21) of the plants had been identified
classified up to the species level, out of the p8cges
found in the study areas. All of the 21 speciescivwere
identified and classified in this study were rtioned and
included in the updated list of taxa of the truenuajor
mangrove vegetation in the Philippines 1[12]. An
extensive review of literature on mangrove plantcigs
was conducted to update the total number of
mangroves in the country. At of 39 major or tru
mangrove taxa under 19 genera in 16 families \
recorded for the entire Philippine Islands. The
mangrove plant species in this study is an intevg:
information, considering the total of 39 species fioe
entire Philippines already, with trexpanse of mangrow
in Siargao Island, there might be more speciesingaib
be identified. In the field guide to the identifiman of
some mangrove plaspecies in the Philippines (2], 28
true mangrove taxa we described. Anotlr field guide to
Philippine mangroves by{6] also included 36 tru
mangrove species.

Table 1. List of the mangrove plant spe
identified and classified from Siargao Isle

Scientific Name Family Name

Acanthusilicifolius L. Acanthaceae
Acrostichumaureum L. Pteridaceae
Acrostichum speciosum Willdenow Pteridaceae
Aegiceras corniculatum (L.) Blanco Myrsinaceae
Aegiceras floridum Roem.and Schult Myrsinaceae
Avicennia marina (Forsk.) Vierh. Avicenniaceae
(Verbenaceae)
Avicennia officinalis L. Avicenniaceae
(Verbenaceae)

Bruguiera gymnorrhiza (L.) Lam. Rhizophoraceae

Bruguiera parviflora Wight and Arn.ex
Griff.

Rhizophoraceae

Camptostemon philippinensis (Vidal)
Becc.

Bombacaceae

Excoecaria agallocha L.

Euphorhiaceae

Lumnitzera racemosa Willd. Combretaceae
Nypa fruticans (Thunb.) Wurmb. Arecaeae
(Palmae)
Osbornia octodonta F. Muell. Myrtaceae
Pemphis acidula J.R.Forst. and G.Forst. Lythraceae

Rhizophora apiculata Blume

Rhizophoraceae

Rhizophora mucronata Lam.

Rhi zophoraceae

Scyphiphora hydrophyllacea Gaertn. Rubiaceae
Sonneratia alba J. Smith Sonneratiaceae
Xylocarpus granatum Koen. Meliaceae
Xylocarpus moluccensis (Lam.) M.Roem. Meliaceae

Unknown 1

Unknown 2
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Two of the unknown plants are not found in thed
guide to the identification of some mangrove plspecies
in the Philipines of2] and[6]. The two unknown specit
could not be assigned also to any family or gerues td
the absence of flowers and the other charactesistich a:
morphology of the leaves and stem are not enoug
classify them to any major group. Further docuntesre
of some important parts are necessary to assign ttuees)
to any group.

The occurrence of théndividual species within tt
mangroveforest is reliant on environental factors such
as nutrient availabilitysalinity and oxygen level in the
soil. The interactions ofmany factors may govern the
existence of the plant species in the mangroveystas
Description of Mangrove Plant Species

Acanthus ilicifolius L. belongs to familyAcanthaceae.
The common names are lagiwliw, ragoyroy, or Diliua
This plantis a shrub, typically robust with spiny stems ;
leaves. The corolla of the flower is in part lighiue or
violet, rarely white.

Acrostichum aureum L. belongs to familyPteridaceae
of Division PterophytaThe common names are lagolo ¢
palaypay. The fis of leaves are blunt; generally taller,
to 2 m or more.

Acrostichum speciosum Willdenow belongs to family
Pteridaceae of Division Pterophyta. The common nan
are lagolo and palaypay. The tips of leaves araggit-
pointed, clumps shorter, less t/ 2 m.

Aegiceras corniculatum (L.) Blanco belongs to famil
Myrsinaceae. The common name is sag-saging. It is a
small, multibranched, flower with fragrant smell, er
shrub with a miniature banana shaped fruits, tifeates
are rounded with a notctte10 cm x 6 cm leave

Aegiceras floridum Roem.and Schult belongs to fami
Myrsinaceae. The common name is tind-tindukan. It is
a small, multibranched shrub, sour smelling flower, ft
slightly curved like a miniature sharp pointed bamap to
3 cmin length, 6 cm x 3 cm leawv

Avicennia marina (Forsk.) Vierh. belongs to famil
Avicenniaceae (Verbenaceae). The common name is
bungalon. A tree that grows up to 12 m, leaves sipp
8cm x3.5 cm, flower is orange yellow or pale yell8-4
mm diameterinflorescence capitate, fruit is he-shaped.

Avicennia officinalis L. belongs to family
Avicenniaceae (Verbenaceae), common name ig\pi-api.
A tree that grows up to 30m, leaves opposite 10d&arx,
flower is orange vyellow or lemon vyellow-10mm
diameter, fruit is hearthaped, abruptly narrowed to
short beak 2.5cm.

Bruguiera gymnorrhiza (L.) Lam. belongs to fami
Rhizophoraceae, common name is Busain. A tree that
grows up to 30m, leaves opposite 15cm x 5cm, réc
flower, stipules and midrib, undwrface, fruit is cigar-
shaped 25cm x 2em diameter ribbed, blunt apica

Bruguiera parviflora Wight and Arn.ex Griff. belong
to family Rhizophoraceae, commn name Langarai. A
tall slender tree that grows up to 20m, yellowisken,
upper shiny undégaf dull leaves, oppos 10cm x 6¢cm,
flower yellowish, green smooth fruit 15cm x 5n
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Camptostemon philippinensis (Vidal) Becc. belongs t
family Bombacaceae, common name Gapas-gapas.
Softwooded tree/ shrubby 10m high, green spir
arranged 8cm Xcm leaves with very small scales k
sides, small flower is white, fruit is peshaped capsule.

Excoecaria agallocha L. belongs to family
Euphorbiaceae, common name i8ute-buta. Multi-stem
shrub 15 m high, shiny green spirally arranged 10c
5cm leavs, flower: raceme female in branches, ca
male in axilsof leaves, round fruit is smooth 3 lobed 5r
diameter.

Lumnitzera racemosa Willd. belongs to family
Combretaceae, common name iKulasi. Multi-branched
shrub with brown twigs, alternate thick st green
rounded tip leaves with notch 7cm long, wt
inflorescence flower 6mm long, flaghaped green frui
narrowed end.

Nypa fruticans (Thunb.) Wurmb. belongs to fami
Arecaeae (Palmae), common name isNipa. Shrub palm
with underground creeping stegreen pinnate leaves 7
long, inflorescence on a long peduncle wit circular
cluster of flowers at the tip, circular fruit healcm

Osbornia octodonta F. Muell. belongs to famil
Myrtaceae, common name iJaualis. Bushy shrub wi
crooked trunk, browropposite 4cm x 2cm leaves w
translucent dots and aromatic when crushed, whiten
long single or 3 flowered, spherical be-like leathery
fruit.

Pemphis acidula J.R.Forst. and G.Forst. belongs
family Lythraceae, common name isBantigi. Shrub to
2m can grow up to 10m high with numerous branc
green opposite 3cm long leaves, single white 6l
flower 6-8mm, bellshaped greenish red fruit-5mm
diameter.

Rhizophora apiculata Blume belongs to famil
Rhizophoraceae, common name Bakauelalaki. Shrub
with arching stilt roots and branches that produaesal
roots can grow to 30m, opposite glossy green ledges
6cm, golden yellow flowers, green tinged with re@c®
fruit.

Rhizophora mucronata Lam. belongs to famil
Rhizophoraceae, common namés Bakaua-babae. Shrub
with arching aerial roots can grow to 25m, oppositth
small black dots at the back of 20x13cm leavedpwish
inflorescence flower, green rough &00cm fruit

Scyphiphora hydrophyllacea Gaertn. belongs to famil
Rubiaceae, common name isNilad. A tree, leave simple
and opposite, presence of interpetiolary stipulégchvis
not overwrapping.

Sonneratia alba J. Smith belongs to famil
Sonneratiaceae, common name ifagatpat. A crooke
tree, notbuttressed can grow up to 20npposite dark
green 8x4cm leaves, solitary pale yellow flowerarke
green 7cndiameter fruit seated on flat or reflexed ca

Xylocarpus granatum Koen. belongs to family
Meliaceae, common name i§abigi. A slender brown tre
with distorted twigs can growp to 18m, green ev-
pinnate 10x5cm leaves with rounded apex, wh-13mm
diameter flowers, brown fruit up to 25cm diame
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Xylocarpus moluccensis (Lam.) M.Roem. belongs 1
family Meliaceae, common name Tabyao. A tree with a
narrow and compact crowgan grow up to 24m, gres
even-pinnate pointed apex 10x5cm, white 5x13r
diameter flower, dark brown fruit up to 10cm diaan

Unknown 1 is a tree, growing up to 7m high, elord:
dark green leaves 8-13cm2x5 - 4cm, spirally arranged,
the margin is entire, 3mm diameter greenish whi
flowers are found on the branches of the |.

Unknown 2 is a shrub, growing up 6m, dark green
leaves 4.5 — 8.5 x 2-Bcm, alternate on a gray st¢ the
margin of a leaf is entirghe tip rounded with a notch,
fruit is 7-9mm diameter.

Part 11. Occurrence of the mangrove plant species

Mangrove plant communities in Del Carmen, Pilam
Isidro, and General Luna were found to differ. Resi
the Giest indicated a statistically significant variati
(P=.01) inthe mangrove plant species identified at the
study sites. Fig. Bhows the frequency of occurrence
each plant taxon identified at the mangroves of
Carmen, Pilar, San lIsidro, and General Luna, Sts
Island, Surigao del Norte, Philippines. this study,
percentage occurrence is an expres of the frequency of
identificationof the mangrove plant species in a study
It gives an indicatiorof the more common plant spec
throughout the mangrove ecosystt
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Fig.1.Frequency obccurrenc of the mangrove plants

The major constituent species in this study
Rhizophora apiculata which was the most abundant ¢
identified at the four study sitesNypa fruticans,
Rhizophora mucronata, Bruguiera gymnorrhiza and
Xylocarpus granatum were less common but found in
sites. Thisobservation was similar tostudy in Andaman
and Nicobar Islands, India wherR. apiculata, N.
fruticans, R. mucronata, B. gymnorrhiza and X. granatum
were observed in all study si [9]. All the other species
were occasionally or rarely seen in the study ai
Rhizophora apiculata  has the highest percents
occurrence in this study. This could be due tonre of
the speciesR. apiculata can thrive in wider range ¢
salinity from full to brackish, and substrates sandy
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muddy. When compared to other less common sp
such asRhizophora mucronata andXylocar pus granatum,
the site characteristic wherein they are knowrhtivé are
specific, such as with salinity, the specieefers brackish
site and with substrate, it prefers muddy [7].

Del Carmen has the most diverse mangrove comm
with sixteen mangrove plant species recorded, s
mangrove plant species in San Isidro, seven speai
Pilar, and nine mangrove plant species in Geneualal
The thickest mangrove cover in Siargacand is located
in Del Carmen which could be attributed for theserce
of a more diverse mangrove plant communiThe
abundance and diversity of the mangrove ecosystagn
differ from each study area due to the interplayrany
factors. According to[7], mangrove plant specie
distribution is influenced by tidal elevation arnlddding
regime, salinity pattern, substrate and other fac
Species may be distributed both vertically accaydia
low, mid, and high tidal level, and horizontallyoin
downsteam, intermediate and upstream. Environme
factors of hydrology, salinity, substr, rainfall and
freshwater supply also affect mangrove gro

V. CONCLUSION

The mangroves in Del Carmen, San Isidro, Pilar
General Luna in Siargao Island, Surigao del Nanfgpsrt
a diverse plant community. Twentlyree mangrove plau
species under 15 genera in 14 families were redoial
the four study sites, 21 of which ere identified and
classified in this study, and 2 are unknowThe major
constituent species in this study ' Rhizophora
apiculata which was the most abundant and identifie
the four study sites.Nypa fruticans, Rhizophora
mucronata, Bruguiera gymnorrhiza and Xylocarpus
granatum were less common but found in all sites. All
other species were occasionally or rarely seehanstudy
areas. All the plants were vascular belonging tosatin
Magnoliophyta and Pterophyta. Mangrove plant sp
recaded at the four study sites were found to varyl
Carmen has the most diverse mangrove plant comyn
with sixteen species, seven species were record&ahim
Isidro, seven species in Pilar, and nine spedéd&sdnera
Luna.

V. RECOMMENDATIONS

Extensive studies on the existing mangrove plaetiss
and its ecology is needed for the mangroves ingaa
Island. Sufficient time must be set aside for thieesive
study so that a complete list of true mangrove f
species in Siargao Island witovide a baselineata. And
more time is needed to gathdata on the importanc
values (sum of relative abundance, frequency
dominance), species richness, Simpson’s indices
height, tree density and canopy area so that cde
information on tle ecology of the mangroves in Siar¢
Island will be made available.

International Journal of Agriculture Innovations an d Researcl

Volume 4, Issue 4, ISSN (Online) 231473

ACKNOWLEDGEMENT

The author would like to thank Dr. Carlos H. Doni
for allowing the field activity, Ms. Lizel Joy Pug for
field assistance and the pioneering BSEd who
conducted their own studies.

(2]

(3]

(4]
(5]
(6]

(7]

(8]

(9

(20]

(11]

(12]

(23]

REFERENCES

E.A. De JesusD.A.D. Diamant-Fabunan, C. Nanola, A.T.
White and H.J. Cabangon. Coastal Environmentalilerof the
Sarangani Bay Area, Mindanao, Philippines. CoaR&dource
Management Project, Cebu CPhilippines. 102 p. 2001
E.EMelana and H.l. Gonzales. Field Guide to the Idiation
of some Mangrove Plant Species in the PhilippiEessystem:
Research and Development Service. Department dfdmaent
and Natural Resources. RegiorMandaue City. 1996

E.E. Melana S.D. Bagalihog anD.S. Camello. Assessment of
structure and species composition of remaining masegforests
in Central Visayas. Ecosystems Research Diget6\Wo.2,
Ecosystems Research and Development ServicNR Region
7, Banilad, Mandaue City. 19¢

I.E.Jr. Buot. The true mangroves along San Reniigip Cebu
Philippines. The Philippine Scientist 31:-120. 1994

J. Fowler and L. Cohen. Practical Statistics for FiBidlogy.
Open University Pres®hiladelphie 1990

J. H. Primavera. Field Guide to Philippine Mangroves. |
Fellows Program in Marine Conservati SEAFDEC/ ZSL
Living Conservation. 2009

J. H. PrimaveraJ.P. Savaris, B.E. Bajoyo, J.D. Coching, |
Curnick, R.L. GolbequeA.T. Guzman, J.Q. Henderin, R.
Joven, R.A. Loma and H.J. KoldeweManual on Community-
Based Mangrove Rehabilitation: Mangrove Manualéeno. 1
Published by the Zoological Society of Lonc 2012

J. H. Primavera, R. BSadab: M.J.H.L. Lebata, and J.P.
Altamirana Handbook of mangroves in the Philippi— Panay.
SEAFDEC Aquaculture Department (Philippines) andBHCO
Man and théiosphere ASPACO Proje 2004.

M. P. GouthanmBharathi, S. Dam Roy, P. Krishnan,
Kaliyamoorthy and Titus nhmanuel. Species diversity and
distribution of mangroves in Andaman and Nicobadarlds
India. Botanica Marina 2014;57(6):42-432

PCCARD. Mangrove Productivity PCARRD, Los Bafios,
Laguna, Philippines. Book Series No. 127. pp 1991

Siargao Island Protected Landscape and Seascape. -
CPPAP. Conservation of Protected Areas Projedt.daemen,
Surigao del Norte. Deparent of Environment ancNatural
Resources. Region XIII. 1998.

K. S. Sinfuego and IL.E. Buot Jr. Floristic Compositiond:
Analysis of the True Mangrove Vegetation in the liptme
Islands. Journal of Nature Studies 7(2) -Dec. 2008
P.B. Tomlinson The Botany of Mangroves.
University Press. 198@.13 pp

Cambric

AUTHOR'S PROFILE

Author: A. Besitulc-Donoso, Surigao State
College of Technolo¢-Del Carmen Campus,
Del Carmen, Surigao del Norte. BSBiolo
from Velez College, Cebu City (199
MSciBiology from University of San Carlo
Cebu City (2002), Ph.D. from Saint P:

-
University, Surigao City (2012).

Email: antonettebesitulodonoso@gmail.c

Copyright © 201€lJAIR, All right reserved
664



