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Abstract

Recently, the severe damage of coral reef areas in Andaman Sea and Gulf of
Thailand has been suffered by coral bleaching. This phenomenon was resulted from the
released of symbiotic Symbiodinium sp. &ooxanthellae) from the coral host and other
invertebrates when the average temperature of seawater increased to about 1 - 2°C
higher than the average normal temperature. Once bleaching begins, the symbiotic
zooxanthellae will be expelled from the host and tends to continue even without
continuing stress, which leads to a lighter or completely white appearance and then the
coral has no longer to survive. If the coral colony survives during the stress period,
zooxanthellae in coral tissue often require weeks to months to return to normal density.
To restore/conserve the coral reef areas, many research projects have concerned on the
coral propagation via sexual process and asexual process by snipping fragments of donor
colonies, mounting it on small disks, and submerging it under water to start new colonies.
The research on zooxanthellae culture has been carried out as for the rehabilitation of
zooxanthellae cells into those breached coral and also into coral eggs and larvae of coral
during the sexual process which is the trigger for growth and survival of the newborn
coral. In this study, zooxanthellae from coral and sea anemone were isolated and
maintained in 4 different of culture medium. The best culture medium for growth of
zooxanthellae will be selected to conduct the experiment with five levels of pH. The
results revealed that Daigo medium at pH 6.5, 7 and pH 8 were optimal to maintain those
zooxanthellae cells from coral but no cell division was observed while zooxanthellae

from sea anemone have high growth rate in all culture medium.

Keyword: zooxanthellae, Symbiodinium sp., isolated, culture
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Figure 1. Early development of Pociliapora verrucosa: from uafertilized egg to two-cell sage. (A) Oocyle
iolmexd from the gonad. Zooxanthellac e distributed everly in the cytoplasm. The germinal vesicle is at the
cemer of the cocyte. (B) Oucyle viewed uader epiffisorescence (BV excitation). The red fluormwcence m due o
algal chiorophyll. Cywoplasm of the oncyte exhibits bloe-green sutofiuorescence. 1C) Spawned egg Zooxan-
thellne are sainly located m the right hemisphere and lpid droplets 1o the left hemisphere. (D) The same egg.
observed under epifivorescence (BY excitation). (E) First cleaving suage, Cleavage furmow (Rmow) siars at the
hemisphere that contaims the zooxantheilae (F) Two-cell stage. Zooxanthellae ar divided equuily inta the two
blasiomeres. Bars = 100 pm.
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Uszanmiaan 18.00 u. %9 coccoid  cell ::LﬁuL‘TJuL‘daéﬁ’nwmxnauuw%magjﬁﬂaﬁu‘um
multiwell plate ag9lsAinuU3unuees coccoid Al agwuannia gymnodinoid cell t@uavn
e NPTl

Tusenivhimsnaaesdananuin zooxanthellae Asi3uiin1suvagaglugisainasfiu
Tneazdaunanuiadiidnunzasansanandaailunaiuszana 03.00 u. warluAuantumeunis
uuagaaluianansiu ﬁ"'q'ﬁﬂ::wumsLLUqwaéﬁaugmﬁmﬂiunm 13.00 U. - 14.00 U. AITUUA
waddiananaziAnly coccoid cell Wagislouvawadduan iwadiiuvsoamnlmiduaziudougusne
\lu gymnodinoid cell ﬁamaéﬁwqﬂaaﬂmn’au%a’na%qummfnﬂuﬁwﬁumn niulsiudn
waéﬁadm“ﬁqumaﬁﬂ Minuiwadzusie gymnodinoid cell Tugasiandanaraitudwauinn
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1NN5ANYITNYULIYad Zooxanthellae  ondaiganssad wuitdnvuzivadves
zooxanthellae fuonldluresufAnnsiidnunsiead 2 uuuumoiy Aeluguuuuiiu Free-
living 1felutnan (eymnodinoid cell) fidnwmsiu Dinoflagellate Aawiusos Cingulum
WIANANARIBNYUTAT LAY 8 E)ﬂi'dLLUUﬂGiULLUUL‘Uaa‘mNLﬂaaUW anfvegneluwaduonin
Hunde coccoid cell fidnwaznan Smanes vuadszina 10 um L‘uummnumsﬂnwwaa
Raechel wazay Tud A./.2008 waz Hagedomn wazamz Tul A.a. 2010 nMsAnwIvewisEns
NATLNUIN Zooxanthellae Hvuauszanmd 10 - 20 pm

slevinisides Zooxanthellae ﬁu,ajnmnﬂsm%’a‘luqmmmsﬁv'q 4gns Ao T1, T1 L
5IM3A1NM, ESM uaz Daigo wuiliifinisiiulaues zooxanthellae WRNSNAADITBY Carlos
wazAmy (1999) @mnsaidss zooxanthellae wazdinssgdulaldluenmsgns ESM aaind
AUNAINAIA zooxanthellae  Losiivansaeug uasUsmsildluniseasunainauaz
Unadenailiiiauuansisresanswug daunisvaassmnumangantes pH - Aldides
zooxanthellae ﬁumnmsmaauﬁ%wm Masuda UWazAuz (1994) wuil zooxanthellae
mmsmam"l,éﬂu pH 6.5 - 9 Tnudulnladlu pH 8 mwaﬁlﬂmqnumsmaaa‘luwawgumms pH
wmm auRen151A8e zooxanthellae o pH 6.5, 7 uag pH 8 m‘l‘tjmmiam Daigo # pH 8 ¥
NPT IR zooxanthellae mwnmnﬂan"l,ummLwamamqmiwscymuim FalAvindu 0.43 Ju
wavdl generation time wioszuzafiwadldlunisifivswnandugeavivessunousadifu
AU 0.71 Fu Fansfnwiues Stephen  wazamez Tl 1986 wuindnsnisulasadues

zooxanthellae HAwiiy 0.39 T 0.18 siofu Famuunndafusnsgnineassnismaaes

sindnwsnimnigiaulanuil zooxanthellae finsiasuntasgusisluseuiu
58w coccoid cell Wag gymnodinoid cell IwvhnsAnwidasinisiasuulasgusidluseu 24
Falaa wuimda91nit coccoid cell IéFuuasszina 3 dalus asfiunamaddsuzuanidy
gymnodinoid cell wavnduluidiu coccoid cell Bnatuileliifinas aonpdaatiunisfnuives
Wang wavams Tul 2008 7ilédnw129%3mues zooxanthellae Tugaanatnatauuaznanfu
Wuinwadues zooxanthellae Fufin1suvaeadlutinansfu wazuwasaddugalunainanaty
vil¥nuiiulead zooxanthellae iiigUs1 gymnodinoid cell Tutasnaidna s fauandlugui
11
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E‘U‘Vi 11 WAMINTINUBY zooxanthellae (Wang et al.,2008)

Fetoyamaniiziudeyaiuguillduseneunisifies zoxanthellae  wazaisedud
Aente uanmnﬁ"'uﬁan‘;aﬁlﬁmnmsﬁnw’luﬂ%v’aﬁmaLﬂuﬂsxiaﬂﬁsiam'imeémﬁ'adauﬂxm%'q
aufifinsAnenuTn zooxanthellae Whlufiunumsensiadgiulavessigoulsnidadaus
syoeduly (Hirose et al,2000) naensuiimudifgsonisasesdinvealznnds 7%
m'sﬁnw%ﬁam'sﬁuvjﬂsm%’amwé’anmﬁﬂﬂsmgn'x'scﬁﬂ::m%’awanwfnﬁa%ﬂam'nmﬁﬂmaadw
Serauuavzmivislulsenalve wazsaUssne

witazsniiunislususioly
1. asvhmsu3udsnislunisuen zooxanthellae anusmislumiiiiesannnsuonidoedi
FmuwuindimsuuideudleniivsntiiuesnunuazuuaiiSodulngrun
2. 9pvhmsuen zooxanthellae MndninziaidmualuisnisAnuildinnaeiugiie

naasuatuRugnuieusaly



14

LBNEN591999

gnNOM amqﬁuw% 2536. msmauaum‘umﬂ:m%’maau,u'rd3m%’wiamqmmimswanm'mmLLu'J
Un139 wa. 2534 Tunsiaduaniiu Ussvalve Inendwusumidaudin guiainsal

UWITING1aY 117 v

Baker,A. C., Glynn,P.W. and Riegl B. 2008. Climate change and coral reef bleaching: An
ecological assessment of long-term impacts, recovery trends and future outlook.
Estuarine, Coastal and Shelf Science, 80, 435-471

Edmunds, P. J., Gates, R. D., Leggat, W., Hoegh-Guldberg, O. and Allen-Requa, L. 2005. The
effect of temperature on the size and population density of dinoflagellates in
larvae of the reef coral Porites astreoides. /Invertebrate Biology, 124, 185-193.

Granados,C., Camargo,C., Zea,A. and Sanchez, J.A. 2008. Phylogenetic relationship among
zooxanthellae (Symbiodinium) associated to excavating sponges (Cliona spp.)
reveal an unexpected lineage in the Caribean. Molecular Phylogenetic and
Eolution, 49, 554-560

Hagedorn, M.C.,, Carter, V.L.,, Leong, J.C. and Kleinhans, FW. 2010. Physiology and
cryosensitivity of coral endosymbiotic algae (Symbiodiniom). Cryobiology. 60. 147
- 158

Hirose, M., Kinzie, RA. and Hidaka, M. 2000. Early Development of Zooxanthella-
Containing Eges of the Corals Pocillopora verrucosa and P. eydouxi with Special
Reference to the Distribution of Zooxanthellae. Biol Bull. 199. 68 - 75

How Reefs are Built. Oracle Education Foundation. http://library .thinkquest .org /25713
/reefs_madel html (Fuduisle Juil 26 nuaWus 2554)

Khalesi, M.K. 2008. Cell cultures from the symbiotic soft coral Sinularia flexibilis. In Vitro
Cellular & Developmental Biology-Animal, 44, 330-338.

Kinzie, R. A, and Takayama, M. 2001. The adaptive bleaching hypothesis: Experimental

tests of critical assumptions. Biological Bulletin 200(1): 51-58.

Leggat, W., Whitney, S. and Yellowless, D. 2004. Is coral bleaching due to the instability of
the zooxanthellae dark reactions? Symbiosis, 37, 137-153.

Lesser, M. P. 2004. Experiment biology of coral reef ecosystems. Journal of Experimental
Marine Biology and Ecology, 300, 217-252

Louis, C. and Schleyer, M. H. 2002. Coral bleaching on high-latitude marginal reef at
Sodwana Bay, South Africa. Marine Pollution Bulletin, 44, 1380-1387

Mclaughtin, JJ.A. and Zahl,P.A. 1959. Axenic zooxanthellae from various invertebrate
hosts. Ann. N. Y. Acad. Sci. 7. 55-72 '

Meehan, W. J. and Ostrander, G. K. 1997. Coral bleaching: A potential biomarker of

' environmental stress. Journal of Toxicology and Environmental Health 50(6):




15

529-552.

Raechel, A Littman, J. H. van., Oppen, Bette, L. and Willis,Y. 2008. Methods for sampling
free-living Symbiodinium (Zooxanthellae) and their distribution and abundance at
Lizard Island (Great Berrier reef)Journal of experimental of Marine Biology and
Ecology, 364, 48-53.

Stephen,L.D. and Christopher,F.D. 1986. Cell-Size distributions of zooxanthellae in culture
and symbiosis. Biol. Bull. 170. 519 - 525

Strychar, K. B., M. Coates, et al. (2005). Loss of Symbiodinium from bleached soft corals
Sarcophyton ehrenbergi, Sinularia sp. and Xenia sp. Journal of Experimental
Marine Biology and Ecology 320(2): 159-177.

VENN,AA,LORAM,J.E. & DOUGLAS,A.E.2008. Photosynthetic symbioses in animals. Journal
of Experimental Botany, 59, 1069-1080.

Wang,L.H., Liu,E.Y., Ju,Y.M,, Hsiao,Y.Y. Fang,L.S. and Chen,C.S. 2008. Cell cycle propagation
is driven by light-dark stimulation in a cultured symbiotic dinoflagellate isolated
from corals. Coral. 27. 823 - 835

TAHIABA2 D



16

AIANUIN



17

AIPRUIN N. gasemsdniagy Daigo
= X 3 = o & . o &
arsomsildlunisimisidsaunasdneu wisuangasduiagy  Daigo lngvindu
a1sazaBltudy (Stock solution) luusunms 10 fiaddes Weldnuiahuideanludnsd 1

fiaddns ludmziansee 1000 Taddas ownsdnsaguiissdussnouresine s fal

9n37d7u mg /1,000 mL

NaNQO, 200
Na,HPO4 1.4
K,HPO, 5
NH,Cl 2.68
Fe-EDTA 52
Mn-EDTA 0.332
Na,-EDTA 37.2
ZnS0O, .TH,0 0.023
CoSO, .7 H,0 0.014
Na,Mo0O, .2 H,0O 0.0073
CuSO,4.7 H,0 0.0025
H,5e0, 0.0017
Thiamin-HCL 0.2
Biotin 0.0015
Vitamin B, 0.0015

MnCL, .4 H,0 0.018
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AARLAN 2. ANREENSIRNTIUIUYBY zooxanthellae Auenaneenlineia

szozian (u) | Swiuwas (celVml)
1 1

2 6

3 6

4 8

5 17

6 21

7 73

8 68

9 127
10 253
11 312
12 401
13 491
14 902
15 1314
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AMARWIN A. AlaasUesiduRkansdnausEnIng Coccoid cell : Gymnodinoid cell

LIan % Coccoid cell % Gymnodinoid cell
01.00 100 0
02.00 100 0
03.00 100 0
04.00 100 0
05.00 100 0
06.00 100 0
07.00 100 0
08.00 100 0
09.00 100 0
10.00 91.18 8.82
11.00 77.94 22.06
12.00 73.52 26.48
13.00 72.06 27.94
14.00 72.06 27.94
15.00 79.4 20.6
16.00 91.18 8.82
17.00 94.11 5.89
18.00 100 0
19.00 100 0
20.00 100 0
21.00 100 0
22.00 100 0
23.00 100 0
24.00 100 0
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