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Diversity, phylogenic criteria and cyanotoxins of toxic blue-green algae
in Thailand

Y. Peerapornpisal and J. Pekkoh
Department of Biology, Faculty of Science, Chiang Mai University, Muang, Chiang Mai 50200

A cyanobacterial diversity study was conducted in 70 reservoirs in Thailand from October 2002 to
February 2004. Fifteen species of cyanobacteria in eight genera were found. The dominant species
were Cylindrospermopsis raciborskii (Wolosz.) Seenayya et Subba Raju and Microcystis
aeruginosa Kitz. The water quality of the sampling sites was classified based on trophic levels as
being from oligotrophic-mesotrophic status to eutrophic status. Forty-six cultures of cyanobacteria
were isolated. Microcystis spp. and Oscillatoria spp. tended to be better cultivated under the
laboratory conditions over other genera. The RAPD technique produced distinct banding patterns of
DNA. It tended to show the genetic variation of Microcystis spp. For the detection of cyanotoxins,
microcystins were detected in reservoirs which contained Microcystis spp. Cylindrospermopsin is
still in the process of being analyzed.

]
& A

TIENUNAALalATINITI LA INBWUT ; fl’)il/iz’qu&ﬁ%’m’)i[ﬂﬂﬂ”l? BRT 3971 9

10-13 VRl 2548 ZTJLLFJIZQIWLWN 7179800 V. VOWUTH



¢ & sl a & 1 ¢a A « 1 < ”
asadsznauyaIniaia luwaatsna 3GWINEWI‘[G]EJ d1nIgLvaal
(Nostoc commune, Cyanophyta)

w1uN3 Wuniad’ (@ndnw), gl gauns @19138005nm), 91m3ad umTus (@19138715nE30)
’guy’gﬁun%’yfamu”u?a"'ﬂ?wmmamﬂmzmwZu[aﬁgmdilmnﬂylnu 8.ARDINA Unusil 12120,
2 svunaluladfinm amsinmans sodunaluladwszsaunandrgmnmisaiansza

LA INNIZU ngaqu 10520

° ' 3 . ' { = ' ad
UIRIRINYLRARIY (Nostoc commune Voucher, Cyanobacteria) 310 3 LWARI R ) AAUINLARITITNT AT I
answuetuiHBLUBL (2) armmil,wmﬁmuumms’é’u"lﬁmm"]sﬁﬁﬂWSLﬁ]%wuLﬁuIméanm:Lﬂuﬁaug’uﬂﬁw
= dq, v 1 d'd a a s 1 6 &
WA (3) mnmsm']:mmlummimm%mm’]wumimrymuimluanwmzﬂuaanquLmaaLﬂugﬂﬂsaﬂau
vimj’waamm%ﬁ@ag}mﬂumjmmﬁ PRNAFINDALTNAN IIdauaIviNazay 3 Tia bauwn #1301 18N1uea
80 1Uasiiud waz EDTA 0.1 1uans wuinmskiinTauanaa I nafudnan b3a laaninmIsnasiaren1unaaias
EDTA @NN&1aU waaLLﬁ'fiﬂﬂwvli@TaﬁﬂﬂQ:umaﬁﬁmwuﬁmuummﬁugm BGA l¥isunauwadugnai-lsaunn
ﬁqﬂwhﬁ'u 53.03 NARNITNADNTNINAINLAITININY Lﬁmmnmm’]mﬁ@muﬁqmauﬂ'ﬁﬂﬁaﬂwaaLLmemVL'i@T
DANUONLTRA ﬁaﬁﬂmwaauﬁ'ﬁﬂm%ﬁﬁﬂdaﬂaaﬂuamﬁmﬁmnﬂm,wwzlﬁmmm”muua’lmi’g’ugm BGA WU
IRUSu1uwaRuFnan b6 Winny 79.48 JaaNTNANTNINRINLRITEIENINUa080aNkaNTas §IUuNaR-LFnan
ldnddasaanuaniaadvaianinslinzdosluemanaigas BGA uaz BG-11 lutiinniuss awia 8 das
211 20 T TnanAawadudnanlsdnazaesinle i 52.11 uaz 42,53 SadnTunedudnanlsddefasdaiu
o @ A o A & AN o & ' o« o Y a & &
MUEIU tatiwedugnanlsan laanng 3 ngy anaeui1ian Lemuea ez EDTA aniianzvissdlsznay
28941978 11 390 duaIadnialasulnsnmd 1n3a9a52970Lu mass selective detector WuImnaang
snelisdlsznavthmannaiia ldun Wlea lolas Tslus wuulus Wialas nmuaalas ngles nsaniuaa

Alsfia ﬂi@ﬂ@ﬁﬂiﬁﬂ a1 Olua wazwsnlug ludSumiuandrins

Sugars compositions of polysaccharide of “Hed Lap Alga”
(Nostoc commune, Cyanophyta)
N. Chansawang' (Graduate Student), S. Choojun? (Thesis Advisor), A. Mahakhant! (Thesis Co-advisor)
Microbiological Resources Centre, Thailand Institute of Scientific and Technological Research, Klongluang,

Pathumthani, 12120, 2Department Applied Biology, Faculty of Science, King Mongkut’s Institute of Technology
Ladkrabang, Ladkrabang, Bangkok 10520

Three different characteristics of “Hed Lap Alga” (Nostoc commune Voucher, Cyanobacteria) were
collected from 3 sources; (1) thin jelly-like sheets, from a natural habitat; (2) jelly-like spheroid
colonies, from solid media cultivation; and (3) spheroid colonies containing viscous fluid, from liquid
media cultivation. All samples were extracted for polysaccharides using 3 solvents, hot water, 80%
ethanol, and 0.1 M EDTA. Hot water extraction yielded the highest amount of polysaccharide,
followed by ethanol and EDTA extractions. The highest amount of polysaccharide of 53.03 mg.g™* dry
algae was obtained from the cells cultured on the BGA agar medium. The polysaccharide amount of
79.48 mg. of dry (substances) released was extracted. The polysaccharides released by the cells
cultured on the liquid BGA, and BG-11, in 8 litre carboy tanks, yielded water soluble polysaccharides
of 52.11 and 42.53 mg.I™".day™ at days 20. The 3 groups were extracted for polysaccharides using hot
water, ethanol, and EDTA, and were analysed using Gas Chromatography-Mass Selective Detector for
11 monosaccharides : fucose, xylose, ribose, mannose, fructose, galactose, glucose, galacturonic acid,
glucuronic acid, arabinose, and rhamnose. All of the monosaccharides were found in the 3 groups.
However the amount of each monosaccharide found in each group was different.
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Cultivation media of Hed Lap Alga (Nostoc commune Voucher)

C. Thippayasuksri' (Graduate Student), U. Klinhom* (Thesis Advisor), A. Mahakhant? (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Mahasarakham University, Kantharavichai District,

Maha Sarakham, 44150, 2Microbiological Resources Centre (MIRCEN) Thailand Institute of Scientific and
Technological Research (TISTR) 35 Moo. 3 Techno Polis, Klong 5, Klong Luang District, Pathum Thani, 12120

The objective of this research is to investigate the optimal cultivation medium for “Hed Lap” alga
(HLA, Nostoc commune Voucher) at the laboratory level and out-door enlarged scale. At the
laboratory level, the HLA was cultivated in the incubator shaker at 28°C, 100 rpm, under the light
intensity of 40 uE/mZ/S, using 6 cultivation media of BGA, BG-11, Bristol, CHU, soil extract and
Wood Hole. After 20 days of cultivation, CHU medium expressed the best result by increasing of
HLA biomass 5.5-fold. In the cases of BG-11 and BGA media, the biomass was increased 4.5 and 2.5-
folds, respectively. The HLA could only survive in Bristol medium, nevertheless no growth was
observed. On the contrary, mortality of HLA was shown in soil extract and Wood Hole media after 3
and 10 days of cultivation. At the level of out-door enlarged scale, the experiment was conducted in 30
| aerated containers under natural conditions using 3 media of CHU, BG-11 and BGA. After 20 days
of cultivation, the HLA biomass was increased 30.4, 8.7 and 7.3-folds, respectively.
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Species diversity of marine diatoms at Chang Islands, Trat Province

K. Teanpisut (Graduate Student), S. Patarajinda (Thesis Advisor)
Department of Marine Science, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

A study on species diversity of marine diatoms at Chang Islands, Trad Province was carried out in
March 2003. Samples of marine planktonic diatoms were taken from 27 sampling sites using 2
sampling techniques; filtering 100 litres of seawater through plankton net with 20 um mesh size, and
horizontally towing subsurface, and obliquely towing using 70 um mesh size plankton net at 2 m from
the sea-floor. Species identifications were made under light microscope and scanning electron
microscopes. One hundred and thirty six species in 69 genera of planktonic diatoms were identified
(91 species, 39 genera in Order Biddulphiales and 45 species, 30 genera in Order Bacillariales) of

which 2 species are first records for Thailand: Asteromphalus robustus Castracane L8z Stictocyclus

varicus A. Mann. Forty one species 19 genera were previously recorded by Ostenfeld (1902) on
marine plankton diatoms of Koh Chang.
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Biological analysis of water quality using phytoplankton and zooplankton in
Mae Chan River, Doi Mae Salong, Chiang Rai Province

S. Chaisuk®, P. Kanpinyo', P. Waiyaka', C. Chaiubol?
'Applied Biology Programme, Faculty of Science, Rajabhat Institute Chiang Rai, Chiang Rai Province 57100
“Chemistry Programme, Faculty of Science, Rajabhat Institute Chiang Rai, Chiang Rai Province 57100

Samples were collected from six different sites along the river and investigated monthly from March
to August 2002. Fifty-eight species of phytoplankton were found and classified into 4 divisions:
Division Chrysophyta, Chlorophyta, Euglenophyta and Cyanophyta. The most abundant species were
Melosira variens Agardh and Synedra ulna (Nitzsch) Ehrenberg. Thirty-two species of zooplankton
were found and classified into 5 phyla: Phylum Protozoa, Rotifera, Gastrotricha and Arthropoda i.e.
Euglypha sp., Aspidisca sp., Coleps sp., Arcella sp., Paramecium sp. and Keratella sp. A potential
indicator species is Paramecium sp; which was the dominant species in eutrophic water. Physical and
chemical water quality: conductivity 44-165 us.cm™, TDS 24-100 mg.I™", water current 0.09-3.62 m.s’
! DO 5.8-8.4 mg.I", BODs 0.2-3.8 mg.I"*, pH 6.4-8.4, and nutrients, Nitrate-nitrogen 0.2-1.6 mg.I™,
Ammonium-nitrogen 0-1.76 mg.I™ and SRP 0.06-1.05 mg.I"". The water quality at the first site on the
mountain was mesotrophic while the last site near the central village was meso-eutrophic because the
water had a bad smell. This project gave some equipment for easy testing water quality to teachers and
students who live nearby the river. In addition, there was a training course for collecting and
classifying phytoplankton, zooplankton and aquatic insects. The purpose for the children was to save
our river so that it grows in our hearts forever.
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Relationship between species composition and abundance of plankton with water
guality parameters in Maeklong Estuary, Samut Songkhram Province

S. Boondao (Graduate Student), N. Veeravaitaya (Thesis Advisor), L. Wongrat (Thesis Co-advisor)
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

The relationship between species composition and abundance of plankton and water quality
parameters were studied during June 2004 to May 2005. The specimen were collected from 6
sampling stations monthly basis. Species composition and abundance of plankton were initially
identified during June 2004 to March 2005. The 326 species 170 genera of total plankton were
recorded that concisted of 250 species 127 genera of phytoplankton. Class Bacillariophyceae was
dominant group followed by Chlorophyceae, Cyanophyceae, Euglenophyceae Dinophyceae,
Dictyochophyceae, Chrysophyceae and Xanthophyceae, respectively and it found that genus
Scenedesmus was the highest diversity (14 species) followed by Chaetoceros (13 species) and
Pediastrum (10 species), respectively.While the 76 species 43 genera of zooplankton were recorded.
Phylum Rotifera was dominant group followed by Protozoa, Arthropoda, Chaetognatha and Chordata,
respectively and it found that genus Tintinnopsis was the highest diversity (11 species) followed by
Lecane (11 species) and Brachionus (6 species), respectively. The most abundance of phytoplankton
were Class Bacillariophyceae, Cyanophyceae and Dinophyceae, respectively while the most
abundance of zooplankton were Phylum Arthropoda, Mollusca, Protozoa, Chordata, Rotifera and
Annelida, respectively.
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Diversity, vertical distribution and ecological population of planktons and using
as bioindicator for water quality in Doi Tao Reservoir, Chiang Mai Province

L. Dhitisudh (Graduate Student), Y. Peerapornpisal (Thesis Advisor), P. Vacharapiyasophon(Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200

The study on diversity, vertical distribution and ecological population of planktons and using as
biomonitor for water quality in Doi Tao Reservoir, Chiang Mai Province were investigated once a
month from October 2003 to September 2004. Three sampling sites were selected including inflow,
outflow and the deepest point. At the deepest point, water samples were collected every 2 m in vertical
depth of the reservoir. The physico-chemical and some biological parameters of water were studied.
One hundred and eighty-five species of sixty-six genera in seven divisions of phytoplankton were
found. The dominant species were Anabaena spp., Aulacoseira granulata (Ehrenberg) Ralfs and
Microcystis aeruginosa Kiitzing could be indicated the moderate-polluted water quality. Fifty-nine
species of thirty-five genera in three phylums of zooplankton were found. The dominant species of
zooplankton were Amoeba guttula Dujardin., Chrysidella schaudinni Winter and Difflugia spp. The
water quality in the reservoir classified by ammonium-nitrogen, nitrate-nitrogen, soluble reactive
phosphorus, conductivity, DO, BOD and chlorophyll a according to the standard water quality of
Lorraine & Vollenweider, it was in meso-eutrophic status and in the category 3-4 according to the
assessment of water quality by standard water quality of Thailand. The water could be used for
household consumption after proper treatment.
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Changes in phytoplankton communities in arsenic contaminated waters
at the Ronphibun District of Nakhon Si Thammarat Province

W. Meeinkuirt (Graduate Student), P. Pholpunthin (Thesis Advisor), S. Augsupanich (Thesis Co-advisor),
W. Sirinawin (Thesis Co-Advisor),
Department of Biology, Faculty of Science, Prince of Songkhla University, Hadyai, Songkhla 90112

This study was conducted to determine the changing of phytoplankton communities in arsenic
contaminated waters at the Ronphibun District, Nakhon Si Thammarat Province. The survey and water
sampling were carried out monthly from four locations in the tin mining areas at Ronphibun and
Hintok sub-district and two locations in dug ponds for community use at Saothong and Khuankoey
sub-district from July 2004 to June 2005. The preliminary results (July-December 2004) showed that
chlorophyll a concentrations were significantly correlated with total suspened solid in locations
located in Ronphibun and Saothong sub-district (r = .943 and r = .771 respectively, P< 0.05).
According to the analysis of arsenic contents in the water samples collected from Ronphibun and
Hintok sub-district, all the samples contained with high arsenic contamination (14.0-205.0 pg/L) and
exceeded the surface water standard of WHO, while the water samples collected from Saothong and
Khuankoey sub-district were not (0-10 ug/L). However, this result is being re-verified to ensure the
result’s precision and accuracy. It was also appeared that chlorophyll a decreased while total arsenic
concentrations increased. Phytoplankton abundance and identification are under investigation.
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Diversity and abundance of planktonic hydrozoan, Class Hydrozoa,
in the Upper Gulf of Thailand

N. Wuttichareonmongkol (Graduate Student), L. Wongrat (Thesis Advisor)
Department of Fishery, Faculty of Fisheries Biology, Kasetsart University, Chatuchak, Bangkok 10900

A study on diversity and abundance of planktonic hydrozoan, Class Hydrozoa was carried out during
January to September 1996. Samples were made by oblique towing a planktonic net of 330 um mesh
size from 21 stations with depth of 10-30 meters. Two samplings were conducted during post
northeast monsoon period (March and May) and three samplings during pre northeast monsoon (July,
September and January) A total of 63 species belonging to 6 orders. Number of species in each order
with decreasing number are as follows; Leptomedusae (25), Siphonophora (18), Anthomedusae (10),
Narcomedusae (4), Trachymedusae (3) and Chondrophora (2). Among these, thirty-three species are
new records in the Gulf of Thailand, and eighteen species are endemic species in Indo-West Pacific
area. Five common species in this study were Euphysora bigelowi Maas 1905 Liriope tetraphylla
(Chamisso and Eysenhardt 1821) Diphyes chamissonis (Huxley 1859) Bassia bassensis (Quoy and
Gaimard 1834) and Enneagonum hyalinum Quoy and Gaimard 1834 and 4 dominant species were
Diphyes bojani (Eschscholtz 1825) D. chamissonis, B. bassensis and E. hyalinum. Abundance of
planktonic hydrozoan during pre northeast monsoon period was higher than that of post northeast
period (5,210 ind./1,000 m® and 1,239 ind./1,000 m®), with the maximum value of 7,160 ind./1,000
min September. Salinity showed negative relationship with hydrozoan abundance but copepods
abundance showed positive relationship with the target organisms.

]
& A

TIENUNAALalATINITI LA INBWUT ; fl’)il/iz’qu&ﬁ%’m’)i[ﬂﬂﬂ”l? BRT 3971 9

10-13 VRl 2548 ZTJLLFJIZQIWLWN 7179800 V. VOWUTH



3
ﬂmfﬂmmﬂuqmmmmmw

A A o = ~ A &l
81305 w1 lwe (dndnw), azeads wuiziiay (2191387 U501)
gmsf%“z/agmm?mm/r:qn@’n')ﬂ?m’?ﬁwm AMUSINIMFNT URIINLIRLVOUKIY YDUUNY 40002

ﬁﬂ‘h}’]ﬂ’nu‘lﬂa’m“ﬁﬁﬂLL&:ﬂ’]iLLW?’ﬂizmEl“IJmﬂmI@L‘Haiﬂul,‘llmj:uLL&iiE’]mﬂi’mﬁg\‘jLwiLaaua{)‘lﬂﬂﬂu 2546 119
nINHIAN 2547 I@]ULﬁué”Jaaml,%\‘lqmqugmaaz 1 ﬂ%y':l leun qg%au qg&lu URZQRN Huszezinan 1 9
wuamlawmam 31 ana 52 aU3F Husfiafwuduadiwsnlulszindlng 1 s03§ @a Macrothrix vietnamensis
Silva-Briano, Dieu & Dumont qmuﬁmwwmnwﬁ@mnﬁa@wu 50 RUTH s0989NNFa nONWIINY 32 FUTE
LLG qmauum']wmnwuwazma@ﬂa 25 ﬁﬂ’ﬁﬁ Aatdusasnz 96.15 61.54 waz 48.08 mamaﬂmmmmwu
‘mmlﬂ ANEGL %uﬂ‘ﬂ‘W‘U‘ﬂﬂQQmau 23 &1%d ldwn Bosmina meridionalis Sars Bosminopsis deitersi
Richard Alona diaphana King A. verrucosa Sars Alonella excisa (Fischer) Chydorus eurynotus Sars
Dunhevedia crassa King Ephemeroporus barroisi (Richard) Euryalona orientalis (Daday) Karualona karua
(King) Oxyurella singalensis (Daday) Ceriodaphnia cornuta Sars Scapholeberis kingi Sars Simocephalus
serrulatus (Koch) llyocryptus spinifer Herrick Macrothrix flabelligera Smirnov M. odiosa Gurney M. spinosa
King M. triserialis Brady Moina micrura Kurz Moinodaphnia macleayi (King) Diaphanosoma excisum Sars L8
Latonopsis australis Sars MIIATZRFAFNANUTNUINAToIMImumnuaznaai lianusunusnuany
Mmﬂ%ﬁ@maaﬂmimmam

Cladocera in Songkhram River Basin

S. Nachai (Graduate Student), L. Sanoamuang (Thesis Advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science,
Khon Kaen University, Khon Kaen 40002

The species diversity of cladocera in Songkhram River Basin was studied during August 2003 and
July 2004. Qualitative samples were collected seasonally. Fifty-two species from 31 genera of
cladocera were found, and one species (Macrothrix vietnamensis Silva-Briano, Dieu & Dumont) is
new to Thailand. The highest species diversity was found in rainy season with 50 species (96.15 %),
followed by cool and hot seasons with 32 species (61.54 %) and 25 species (48.08 % of the total
species recorded), respectively. Twenty-three species (44.23 %) were found in all seasons; Bosmina
meridionalis Sars, Bosminopsis deitersi Richard, Alona diaphana King, A. verrucosa Sars, Alonella
excisa (Fischer), Chydorus eurynotus Sars, Dunhevedia crassa King, Ephemeroporus barroisi
(Richard), Euryalona orientalis (Daday), Karualona karua (King), Oxyurella singalensis (Daday),
Ceriodaphnia cornuta Sars, Scapholeberis kingi Sars, Simocephalus serrulatus (Koch), llyocryptus
spinifer Herrick, Macrothrix flabelligera Smirnov, M. odiosa Gurney, M. spinosa King, M. triserialis
Brady, Moina micrura Kurz, Moinodaphnia macleayi (King), Diaphanosoma excisum Sars and
Latonopsis australis Sars. The correlation analysis shows that diversity of cladocera was not correlated
with temperature, pH, conductivity, dissolved oxygen salinity, nitrate and phosphate.
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Effect of ecological factors on species diversity and distribution of Calanoid and
Cyclopoid Copepods in Songkhram River Basin

B. Boonsit (Graduate Student), L. Sanoamuang (Thesis Advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science,
Khon Kaen University, Khon Kaen 40002

The species diversity and distribution of calanoid copepods from 199 habitats in the Songkram River
Basin were investigated. in hot, rainy and cool seasons between August 2003 and May 2004. In addition,
temperature, conductivity, pH, salinity, phosphate and nitrate concentrations of the water, were measured
in each sampling site. Eight genera and 19 species of calanoid copepods were found. One,
Tropodiaptomus sp., of which is new to science. Species frequently encountered in this study were
Mongolodiaptomus malaindosinensis (Lai and Fernando, 1978), Heliodiaptomus elegans Kiefer, 1935,
M. botulifer (Kiefer, 1974) and Eodiaptomus draconisignivomi Brehm, 1952 (32.16, 30.15, 19.59 and
19.09 % of the sampled localities, respectively). Species infrequently encountered were Dentodiaptomus
javanus (Grochmalicki, 1915) (0.5%), M. uenoi (Kikuchi, 1936)(0.5%), Tropodiaptomus sp. (0.5 %), T.
vicinus Kiefer, 1930 (1%), T. oryzanus Kiefer, 1930 (1%), Phyllodiaptomus christineae Dumont, Reddy
and Sanoamuang, 1996 (1%), Neodiaptomus songkhramensis Sanoamuang and Athibai, 2002 (1%) and
M. calcarus (Shen and Tai, 1965) (1%). Five genera and seven species of cyclopoid copepods were
found. Species frequently encountered in this study were M. thermocyclopoides (Harada, 1931),
Mesocyclops aspericornis (Daday, 1906) and Microcyclops varicans Sars, (1918 37.18, 14.57, 8.54% of
the sampled localities, respectively). Species infrequently encountered were T. decipiens (Kiefer, 1929)
(5.52%), Thermocyclops crassus (Fischer, 1853) (3.01%) Cryptocyclops bicolor Sar, 1963 (2.01%) and
Eucyclops sp. (1%). The correlation analysis shows that nitrate tend to be positively related to species
diversity while temperature tend to be negatively related to species diversity.
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