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Green Alga, Halimeda macroloba Decaisne in Thailand
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ABSTRACT

Halimeda macroloba Decaisne (Sarai-Bai-Ma-Kud), flat and fan-shaped segments, a
calcified green alga, plays a vital role in marine ecosystem as primary producer, provide shelter
and food for marine organisms, reef builder, and the production of calcium carbonate
sediments. H. macroloba can produce asexual and sexual reproduction. It has a high growth
rate and can produce new segments around 1-2 segments.thallusfl.day’1 or 20.1 mg dry
weight.thallus ".day . Populations of H. macroloba range 24-200 thalli m” and the plant is
abundant and widely distributed both in the Gulf of Thailand and Andaman Sea. H. macroloba
can help decreasing dissolved CO, by mean of photosynthesis and calcification. In Thai waters,
calcium carbonate accumulation rate of H. macroloba is 16.6 mg CaCOs. thallusfl.day’1 or
82.46% per thallus. Thus, Halimeda has been recognized as a “carbon sink” species that can

decrease CO,

Adfiy: amsiglunznin Halimeda macroloba ¥Vinen waa@euAiusiun A1sueulneenles
unasiniuasuey

Keywords: Sarai-Bai-Ma-Kud Halimeda macroloba, Biology, Calcium carbonate, CO,, Carbon sink
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“Carbon sink” (Sinutok et al., 2008; Mayakun
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Wiosuinsfnwiientusnsnisasaivle S
nsazauiuyunaznisairagadduiugues
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sgwinniuly amsiegdaiflddrundiosin
(holdfast) Aisidnwauzidudulounsg Ganmeiuiia
niedlimeiu sufigusadunssidie (ngau
A9, 2527; 896, 2549; Borowitzka and
Larkum, 1976; Hillis-Colinvaux, 1980; Bianchi et

al,, 1999; Coppejans et al., 2010) (E‘Uﬁ 1)

N e Blade

gﬂﬁ 1 1A59&519989 H. macroloba (fiauwlasann Bianchi et al., 1999)
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m’sﬁuﬁuémm H. macroloba vurnlug ddurnrauaziiotvaden  (Hillis-
a9 H. macroloba fmsauwuslass  Colinvaux, 1980; Clifton and Clifton, 1999)

nisduiuguuuldendeina (asexual
reproduction) LAZULUUDIAULNA (sexual
reproduction) (Hillis-Colinvaux, 1980)
nsauuguuulienduine: a1msieasd
nsduiusuuuldondema lagazadrasulvtain
w@ulesn (rhizoidal filament) VoA uLAN ©30A1T
sonluy (fragmentation) mﬂLLNuTUﬁsqummﬂ
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(Hillis-Colinvaux, 1980; Drew and Abel, 1988;
Walter and Smith, 1994; Walter et al,, 2002) @
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2010; Mayakun et al., 2012a)
n1sAuNuguuUaIAEINA: @198y
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and Clifton, 1999) lagausigazadrsunilnnes
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=
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=
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nangtfueuniadansienaly (Hillis-Colinvaux,
1988; Clifton,
Clifton and Clifton, 1999; Pongparadon, 2010,
Mayakun et al., 2012a)

1980; Drew and Abel, 1997,
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(Drew and Abel, 1988; Vroom and Smith,
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dulwasduiugivuiaduitaudnaalszuu

157-613 lulasiuns Svwauazgusisuanaieiuly



266 KKU Science Journal Volume 42 Number 2 Review

' s s o
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K a 1Y) | 6 f 1 _a aa a
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WUy divided and sessile gametangia la @sluusd  lulasiuns waslunaniaaan S1uau 2 du (3U7 6)

avusAzanIanuIUT e ulgaaduiug 1o
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500 pm

sU# 2 Tassaseuesdiudunusuns H. macroloba; (a) ANUEIVRILNIILANDS (gametophore), (b)

v q

ANUNTTRLATlaNes, (o) AUNTTBIduIwadduiug (gametangium), (d) Discharge

v &

papilla way (e) JUT1vBIUwAGAUNUS (31N Mayakun et al., 2012a)
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(gametangium) wag discharge papillae (Qﬂﬂi%) (370 Mayakun et al., 2012a)
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200 ym

o

JUN 5 gUs1avesduwanduiug (gametangium) ¥ H. macroloba; (a) 3Us14UUU Divided and

(a)

200 pm

sessile gametangia (Wignes) uaggnAsiuans discharge papillae, (b) JUSMUUUNTINGY

(globose) (311 Mayakun et al., 2012a)

.\

@

200 pm

JUN 6 wadduiugnadleniidnnuwnaniaaan 2 U (310 Mayakun et al., 2012a)

lun1sfnwinisasivwadduiugues
avsevinilay Mayakun et al, (2012a, b)
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pwnsweanasa Wudadudiia

wiogslsiniy n1sfnwnietudeds
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amseving galimsfnwiegdesuavivalaugs
anifiesiueg (Drew and Abel, 1988; Clifton,
1997) lng Abel and Drew (1985) wag van

Tussenbroek et al,, (2006) t@uai1 gumn)ives

U1 asfudansedunisasieadduiug e
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ANSANEILULTBIAINETD §9AIADINISNITANEN
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555UV

29%99Mv89 H. macroloba

H. macroloba #134¥InegUszias 8-12
wou lne Sinutok (2008) lauusasdineenidu 6
SeuyAe

s283f 1 Ao SYEZUINVOINITAUNL
(newly recruited plant)

szefi 2 fio svuzdiuiulu (seement) &
laifinnsavaufiuyu (non-calcified plant 30

young plant)
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= = N a
52839 3 Ao syusNlnsavanAuyu
(partially-calcified plant)
= d a a 2 o a
sz8e? 4 fo syezlaTyAulaAud 1013
drauiuyurisunada (mature calcified plant)
= -:4 & o & ' o
ITULN 5 AB THULAUNUY @138 HI9
' o N o & . A a
NANBIYITAUNUY (gametangial  clusters) N3
anvazidurende NN {uus NI ULATRIVDY
unuly (fertile plant)
= d U A s '
svzil 6 Ao SYEYUAIAUITUT @138y
fdv1uaznie (dead plant) nasanUasuiwaa

auiiug (U 7)

9N3IN191938YLeiulauas H. macroloba
wululudagWauruirainidule
medullary filaments ﬁa@ﬂu%’u medulla &l

YUALBNLAZULIN Wee 0.1-1 Tulasiuns lngay

L’%Mﬁlﬁuu%muﬁmﬂu utricle s[.u%u cortex Way
medullary filaments flaguiladulatsveusiu
Tuii 3ua AT LANLILIDBNUL T aa S IuHY
Tu Tnglutausnagiududulennivn egusiim
gouvowwnului Feazldinaiuszuim 24-48
Falua Tun1sadraunululug (Hillis-Colinvaux,
1980) (§1J1'7|' 8) uregslsinuensinsiasgLiuln
vosamsevind danuiundsidaiaiwasaniud
sudemanniadenduandon ann1sAnwIveq
Sinutok et al. (2008) wag Mayakun et al,
(2012a, b way ¢) wWu31 H. macroloba luuszina
vy Tonsinsasgiaule Ussuna 20.1 fadnsu
dndnuiaietu nieaunsaadrsunululd 1-2
wilusietu Faazunneneiu @mshe H. tuna 78
dnsinsiaseaule Ussua 6-25 fadnsuthuidn

wiesa Ty (Vroom et al., 2003)

gﬂ*ﬁ 7 wanRTINYee H. macroloba (faLUasN Sinutok, 2008)

Enlargsd in next figure

CORTEX I
Isarias cfutrices | SECONDARY 2 :
shawn

MEDULLA
with med.Jllary
Tlaments

INTERFILAMENTAL SPACES el
exterior 1o utriclss | Filamens|
where eakificalion bagins

HODE whaia nast segmant vill grow

SEAWATER

Primary Utricle
HETL, —] Interfilament Spoce

Secandary Utricle CORTEX

Tertiary Utricle

MEDULLA

<

3UT 8 nmsasrunululmivesamsig H macroloba tngasnaniduleludu medulla Insaziasdu

utricle ELu%'u cortex (310 Hillis-Colinvaux, 1980)
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HAINY1v89 H. macroloba
@918 H. macroloba AnSuNINTTaNe

= v

MADALUITIERINEIaLY RS ounaslunResou
Taoranrzludiudnlve awsiesdatanis
LL‘W'ﬁ'ﬂizm&JLLazquﬂsqugqﬁgqaaanammaa’wﬂm
uazduaiu(Pongparadon, 2010) TagwuAIINYN
squLLazmmv«mLmumﬂluu%nmﬁmﬁu AAvaNEU
LazUsnaRthTuame A Lat Nz -
573 Tuilmziadunnsiu uay MEIULAzINEing
Tuilienlne Tnedanunuiwiuaieussain 24-
200 Unadafan1319uAs (Pongparadon, 2010;
Mayakun, 2010; Mayakun et al, 2012a) GTid
amheviing Sanuannselunisusugegs finng
duiuguazdnsanisa3aiiulssa (Vroom and
Smith, 2003a; van Tussenbroek and van Dijk,
2007; Sinutok et al., 2008; Mayakun et al,
2012 a, b) Fwildamseedniliinnsunsnszane
WAZATUVLILILEN

H. macroloba g wswanlaniou

awsienzialunenia H. macroloba
Freanusununisveulneenlenls taauiunlaly
M5ds WseifsLaarnsazauiiuy Jadudh
Anifuasueuladueegnef amsieazasiansuou
Tunszurunsdunsigrinisuas lnaldeliunig
arsveufiavansilusuluarsveiun wldlunis
Wiiulawaravauluiuyuunaiounisuein
Fsavaglugundn aragonite USIIMTRIINTEINS
\waa (interutricular space or interfilament
space) nluauly (g‘dﬁ 9) (Borowitzka and
Larkum, 1976; Hillis-Colinvaux, 1980; Brownlee
and Taylor, 2002; Robbins et al., 2009)

iloaminevininivas ﬁuguﬁgﬂa%ﬁa

v

= 14 < < s <
Fuuazavaul) azaarsdudansienazarsveun

Fansgniiuliluguuealeunsueiun laednsinis
azaufiuyuvesamirsiailulszinalng Ao
16.6 adnsuneunaaanaiyu ®3e 82.46 % 6o
unada (Mayakun et al., 2012¢) vSeandu 109.5
Fusolanuasaed (Sinutok et al, 2008) daidu
U%mmﬁqammﬁaLﬁauﬁuamiwmﬁmﬂwg
(Padina pavonica) fiavauldiiies 93 % s
unadaiviniu (Okazaki et al, 1986) wrpgalsh
au §efins@nwidesuimAsafudneninues
a st viadlunistisanysunw
asuaulaeanledly Usunaansuouiilduasazan
IuﬂﬁzmumiazauﬁuguLLaxﬁasauiﬂuéfa
anBuazaznauVsY Tadatenedande
ﬁdqmaaiaé“m'lmﬁazauﬁugu Feluuszinalned
s1991u3TeLfes 4 aduwiiy Aviinns@ne
Lﬁaaﬁ’ué’m'iwmiasauﬁuguuasé’mwms
WwigAulnaes H. macroloba USueIReTU
Jwiaguin (Sinutok et al., 2008) wazuILIN1Y
51U imedfadu He81alne (Mayakun et al,

2012a, b wag o) leAnwI§I83S The Alizarin

'
a

(UM 10) lnedn

U

Red-S marking technique
arsazawd Alizarin Usums 1.5 Haddns ldalu
Qenanainifudiuamieuar aeluusgmeLa
U33as 500 fiadansly dendamsaly 24 Falus
uEiengamanafinesn Unadiinsazaniiuyuas
Anduns Uaosliamsiedidoudliuseuna 1520
Hu wdnfvamenduindaiesufiing ieven
¢y 5-10% ansazaterlonyny adudiduuniuly
iazinduns dauusilulndezlifaduns 9andu
thukululvsduneuuvisiligumgil 65°C Fadnin
Wiis iR uIamdRsInIsesLiuln daudng
msavaufiuyu fualldanuasisvos v

vaHulundnouaaeiuyuiie 5% HCl wag
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urndnuisvesunululnindeaans iuyuuds
(Pongparadon, 2008; Sinutok et al., 2008) a1n
nMsfnwInud amsesilaiiidnsnisarauiuyu
Uszua 41-91%  uazddnsinisiaigLiule
Uszanad 16.6 Jadnsusiouvadanoiu wie 82.46
1 LY =) ¥ 1 ¥ l Y @
% fouviand Mioamsaassdunalulmalaigg
Uszuna 1-2 uiuludaunadanaiu (Sinutok et

al,, 2008; Mayakun et al., 2012a uag b) 84

amsevdnitinuannsalumsunsnszanelang
wazanunsoduiugldvenuuliodouasuuuende
wia Jwilvidanuvuiudulageds 200 unadaste
A151905 MNAuaNTRAINa I lramsely
ugnga daduaruisalunisgadufing
ardvoulneenledlduinduduinfnayil
fnanmlunistisanasveulaeenludlamduseis

f (Sinutok et al., 2008; Mayakun et al., 2012¢)

CO+ H

H' + Heo,

space

1‘/ secondary utricle
From Hillis-Colirvaw (1980)

interutricular
space

JUN 9 nszuIuMTavauiuyuves Halimeda UTLIMY093195813191984 (interutricular space or

interfilament space) Aelussiulu (Hillis-Colinvaux, 1980)

3‘1]17; 10 38015 The Alizarin Red - S marking technique (fiaiUasain Pongparadon, 2008)

nuiTeiRgafuamsng H. macroloba Tu
Uszndlne
Tuthgiuns@nwnideifeafuamieg H
macroloba Tulszimndlne dseglursdnfauazly
AsoUAR TnsAnwAfusuiueynsIisIu

(Pongparadon, 2008) 8as1N15LAsEYLAULe 8RN

miazamﬁuyju (Pongparadon, 2008; Sinutok et
al,, 2008; Mayakun et al., 20123, b wag <) A1
WNSN5E918 (Pongparadon, 2010) LagA1T@514
wanduiughaylasaisdnduiug (Mayakun et
al, 2012a) @ msun1sAnwINI9RIuTIIAINgn

TAaTIINYT TIDINTUSURILALN1TNBUAUDY
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