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Abstract
The diversity of algae in the 8 main water sources in Nakhon Si Thammarat including rivers,
canals, and water falls was studied in eight districts: Klongcry in Tha Sala District, Pak Panang River in
Pak Panang District, Klong Thadee in Lanska District, Klong Yong waterfall in Thungsong District, Klong
Tha Pae in Maung District. Loung River in Thung Yai District, Klong Saothong in Ronpibul District and
Klong Nok Tha in Phrom Khiri District. The results showed that a total of 35 genera belonging to 60

species of four divisions were found. The genera were mostly found in Division Chrysophyta (58%),
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followed by Chlorophyta (23%), Euglenophyta (13%), and Cyanophyta (6%). The diversity index (H")
ranged between 0.57 and 2.21. The dominant genera in all samples were Navicula spp., Chlorella
spp., Euglena spp. and Pinnularia spp. Regarding the use of the dominant algal genera as indicators
of water quality by AARL-CMU Score, it was found that the water quality index in Klong Yong waterfall,
Thungsong District was 5 that means moderate status with medium nutrients (mesotrophic). The
dominant genera were Fragilaria spp., Navicula spp. and Pinnularia spp. The water quality indexes in
Klongcry, ThaSala District; Klong Nok Tha, Phrom Khiri District; Loung River, ThungYai District; and Klong
Saothong, Ronpibul District were 6.75, 7.25, 7 and 5.8, respectively in average water scores that mean
moderate to polluted status with medium to high nutrients (mesotrophic to eutrophic). The dominant
genera were Rhizosolenia setigera, Euglena spp., Chlorella spp. Navicula spp., Synedra spp.,
Scenedesmus spp., Oscillatoria spp., Gomphonema spp., Surirella spp., Pinnularia spp., Fragilaria spp.
and Phacus sp. Also, poor water quality (the high nutrient levels) showed in Klong Thadee, Lanska
District; Pak Panang River, Pak Panang District; and Klong Klong Tha Pae, Maung District with the average
water quality indexes of 7.67, 8.67 and 8.5, respectively. The dominant genera were Anabaena sp.,
Cruciginella sp., Hantzschia sp., Euglena sp.2., Trachelomonas sp. and Scenedesmus spp. Moreover,
the physical and chemical characteristics of water quality as a whole included the temperature ranging
between 27.9-31.2 °C, the transparency of the water ranging from 0.20 to 1.5 meters, color of the
water starting from clear, slightly opaque dark brown to black, a pH between 7.00- 8.14, the dissolved
oxygen (DO) between 1.8 to 9.4 mg/L, and microbes using oxygen to decompose organic materials
(BOD) was between 0.2 to 7.0 mg/L.

Keywords: indicator, algae, the main water sources, Nakhon Si Thammarat

A
fwtauasaisesusy iudminifanugnuaysalludeninenssssumi fuvasihiiddyils

o
v v

Usglenilumsinuasnssu gulnauilan viedanisgramnssuvatsasiilvaiiusnesieg Inednousi
anelvg 1ud usihand Inarugnneyilng JwminuasAssssus Y wihasaduwithaedfguosdmia
N3 Lﬁaa&ﬂuﬁuﬁ%’aﬁmumﬁ’%ﬁﬁmw Bendn wihvans venanidundnianssesawunitlvaruusiaz
$une T wiinmils naasgeuasaisssusy aaowiun naasgeniunsalsssuss futiFendy
Aassuanth InddnthiZenitnaowinun Huraesiiinruddgmaassgianudasiolusn aaosinwg,
~ papsUnuas lnarugneoiies duinidendn aaewiia diusuarindn gonnziaiivinngy3enii Aass
Unnwey1 (The Nakhonsithammarat Provincial Office of the Comptroller General's Department, 2020)
Lméaﬁ%wiaxLméaﬁﬁqmmwummaﬁum %uagjﬁu?a‘ﬁ'L%Uuaq"[,uu%nmﬁu Lidnzduansenmsnnguin
pgeiimi1 wazamsne vieasiadifinnsuuieusinnisinensnssy 9AAIMNTTN M3 ausnTEanTg
fastinvesauiiondesuundsiitiug Sedsditinnduseidaqunmuvaaiuldiuegied it duii
& Tasiawzamsne daduadTisitnuundninn wllauseueaduldmendauludaunlngi
amsousaiuldfenudn suguilouisin ddunazlu Fs5amiFenin Wada (Thallus) daulngjasd
aelsiladvalunisdunssineas Snannuanevinieamiedides amsedideaunutiity amseduns
amsedtana amseanes uavdmseuinaue flunumddglunmsdudundsiuaeloomsvesszuy
e warmyuisunsseluunash Snsduaiyivlalfesamnasluanmundouiivainvans wasdiva



72 MIATNYATNITLIVUNE 2566 : 41 (1) : 70 - 80

mqé’?u mslduselosdanamsiesivateussian laun Wuemsvesru wardnd (Kaewchamnong et al,,
2021; Pereira, 2021) U e1¥nwilsn 3uq uarnsldiiunsaatnquamvosunasindreisnedanin
(Biomonitoring) (Peerapompisal, 2015) Imamwmﬁl’immmwmmLméaﬂfwé’w?ﬁ'ww%amw anunsainanly
L‘fJuﬁ%ﬁﬁwﬁuuaﬂﬂmmwmaaﬁﬂﬁ lesan ﬂuﬁmLLasf«i’wmumaa?{aﬁ%%mﬁmﬁaasﬂmma’qﬁmﬁq6] Azl
waiammﬂﬁumwmmLmaﬁmum Tnefisnanunsenraditinmaeg weani v ammnq Immawwvmmw
smimﬂmiﬂmmaﬂLLUQmemmummmﬂuaasuadmimmiaamﬂu 3 3¥AUAD LL%ﬁQ"LA’W]@Jﬁ’]iEJ’IWTﬁUEJ‘EJ
ihaedinauamig udahiifarsewnstiunans didiaanmuiunas uasunasiififfarsensunn i
Al dduwsiazundsaenuanesiinnnaeg ddddussiiuananmueunduildididnvassula
nsinsginuamilnenisiinwiu amsisanduedostanmysauvadnhbuldiuegied Tnsanns
37841789 Peerapornpisal (2006) \igfunisfinuarumainuatsresavienasisufiuseduaisenms
Tuunanieine ludmindednl wuin undahiafidanming @semsifes) amseluwe iy
Usznouselnoznouuewiln wazeradamsio@eivssinnnaiind tazaminedunslzvu lneusuiaues
amsuraranaveiiton widuvanitladamiedider awmsiogniuesd Tasiawizdiduanevuagiu
amedifounnhiu Tasiswauanation wivlinavesusavanaiinn vidaiansaiauiuinegisinda
(Bloom) fivsneanuiuasindudianmiduuanme ﬁu’aé’nmmsﬂsﬁmmLmﬂ@hwaﬁmjmmmﬁEJLfJuﬁhﬁﬁzi’w
Fanmuosuald unaniluannzunditldldsuuanne ARYIALLANAAZEY UTHNYBIa MUY
anavziloy uam]'muEJamﬁwuaﬂmmvﬂmiwm'izmmaﬂiwLmuﬂmmwmawﬂmmm A199) 91 ummlm
mmﬁwummwﬁﬂwﬂumﬂ%aamaluuuwm'&nﬁ (Passago et al., 2018) leiun mimfgmmmmwm
NUAIBAIN NITIATIE ‘vﬁnmﬂu warn1InsaTdeismedanm udu dwmunismsatanuaimding
MeamkazMT AT EimaAdTiiy L‘LJumim’Ja]aaU@z:umwmmmimwmm'mﬂi‘]ﬁ]%wugmmmﬂﬁgmami
fseTinvosdadidinlu wu guvnd ATty Ysinamesudeimualun n1siilai arwnsedne Ao
Hunsa-ine warUSunueendiauilazaneluth smheiinamsduniduararsetunidaag Viazmaagﬁuﬁw
Judy drunsmsantadaedinadanindu Lf]umimwaauqmmwﬁﬂmamimaﬁ]@%ﬁml,l,azﬁi’ﬂmusum
Asdifinfiondvogluwnanindaduiiniadesiuitudsiiannsniu i dussisusnunimesiluumanh
mur-;ilﬂﬁ‘umsm’mi’mﬂmmwﬁwmamamwLLaxmqmﬁ

nuATeiiRdestumsldamhedusitiaguaimd WWud msnunilldamdeduseddislae
wuansrevuraluylung uains1eduns lawn Batrachospermum macrosporum Montague,
Batrachospermum vugum Agardh Wag Nemalionopsis shawii Skuja ‘UwaﬂﬂmmwmWndumsmmiuaEJ
UBNININUIIEMINdLAS Compsopogon coeruleus (Balbis) Montague Uwaﬂmwm}mmwﬂmﬂma
mummmuaﬂ@mmwmmuﬂmmﬂm muaﬂmmmﬁaumamuﬂmamqma Tnevneuituriosi léun
Gomphonema parvulum (Kitzing) Grunow Wwag Nitzschia palea (Kitzing) W. Smith Taeznanlu Order
Pennales wilaLAuA® Navicula symmetrica Patrick, Gomphonema parvulum (Kitzing) Grunow, Luticula
goeppertiana (Bleisch) D.G.Mann, Nitzschia clausii Hantzsch wag Synedra ulna (Nitzsch) Ehrenberg
uanawnﬁﬁawﬂmawaﬂu Order Cenrales Lo Cyclotella stelligera Cleve, Meloseira varians Agardh
Wa¢ Aulacoseira granu(ata Ehrenberg (Peerapomplsal et al,, 2001)

uana Nt nNIsAnAunTEBuAMAINlae Pollution Control Department (2018) lddifvua
ﬂmmwﬁﬂmalsfj’wqiwﬁma%@mqLﬁau'waﬂuwmgmﬂmmwﬁﬂmmaﬁﬁwﬁqau Loun YSuueendiauazaiy
1 (D0) TnevhluasiirnUszana 5-8 fadnduredns uidvasiiadinit 3 Tadnsusedns, Anudunsevde
Arsvasin (pH) Aasdienszaing 6.8-7.3, mwmjmﬁmmﬂmzﬂauﬁuﬁumuaaaaﬁuﬁ wdsiwialuaasdien



King Mongkut’s Agr. J. 2023 : 41 (1) : 70 - 80 73

v
o aa

ausjuiiosndt 100 NTU, Usinaeandiaudiaduniddonisldlunstesaneansdunislush (80D) thil
A mAnsiiAlsiiAu 6 Tadniusiedns, Armnulusauasivanzaueg 30-60 wufluns LazAgamgives
hunfeglutng 28-32°C dudu

Tnsmsfinuainvesaueluvanhmevdniioduividamdanmiluansiemugauauysal
vowumasiuazamnwiluutesdnalfiduesnsd Sudunafiuesdeuiveminenssrsumidderlu
vesdu wazihlugnisasivasuszuvinadelulusrozenn wasiiiedugiudeyalunisuimsdans
anmuandeulugurusgedBusely faiuinguszasduainsideiide iedrmasinvesaniieie
unaarimeuiiy uaramdevualvaluianianevin 2.uaseissuy uasAnwauamivesmaniang
wdn 2.unseissuny Ingldanavesamieduivddin

ABnsinen

naenyafiudedng Tasdeniiuain 8 90 fuualv 907t 1-8 Wuuanaevdn i eassnaty 8.1
Aan, waltiUnmis 2.U1nN104, ARBIYING B.a1udN", ARDILNANLE 9.9]989, ARBIVIUN B.1i1BY, waitivans
0.v}4lne), Aapwanss 0. Joufiyad uay AraIusNY 8. WIMLAT 9 uATAIsTINTIY LUAIE1 4 ade uvafiu
Ju 2 g9 Weunuanius-fiunen Juiunuresggiou Weulquisu-nsngiau 2558 Wudunuvesggauy
WERIRY Figure 1
NSNUA2EENIBVUIAEN LazaInIIBUUIN WG]

amerIndn (Wiasinoudiy) : Tnewiulédafusegnah Uiins 10 8ns nsesiugeannuasd
pou 1uann 22 luaseu ivluufsasainini 30 LéuuammIdmmﬁuﬁaasmﬁwﬁﬁmmq 150 dadans
nsfiusnwdaegwiieansazanegnea (Lugols solution) (Wongrat & Boonyapiwat, 2003) Uar1uaalii
afin Ymafudiediani 8 90 4 ax 3 1 Aethevendunmisuaraaiiu nieutufinfuifion/d) Mifu

aminerunlng ; WuTusmamiedidenindavuelng) wagSuiindnunizvesingd Wsany
(substrate) ldud Aoudiu fivth uazitu fu vinsdusegauunauastos 3 61 meluiiudl uwadlug 1.25
x 1.25 w03 lavdusaoena 3 91 vuiafiudl 25 x 25 iwufiuns wensialdgemanaiin vianinfusnudong
’Luﬁwmﬂas‘mﬁuvﬁu%’u 4% (Wongrat & Boonyapiwat, 2003; Kunpradid & Semmmanee, 2011) Wiethly
Faduunviavesamsofivesfiinng nmaindainer aaginermaniuazmaluladuminerdosviy
UATASHITUIIY
nsIUNEIY wazAuInAasidauanslavesaniie Suunaliavesamsisruindn vl
1081 100 fadans W1wen wagttn 5 Hadans undumisaeanui 2,000 58U 5 W19 WImznau
fegameauudlad Uamenszanlaalad uiludnwinieldndesganssaindaugionin davmsigvun
Tngjiunaneninaiendetanaslorinnsiiuunans wasslinvesavsienudnyaedugIuingnumvide
a1m1318 (Hoek et al., 1995; Bold & Wynne, 1985; Peerapornpisal, 2015)



74 MIATNYATNITLIVUNE 2566 : 41 (1) : 70 - 80

Q]

Figure 1 Main water sources study stations; (a) Klongcry (Tha Sala District), (b) Klong Thadee (Lanska
District), (c) Klong Nok Tha (Phrom Khiri District), (d) Pak Panang River (Pak Panang District),
(e) Klong Tha Pae (Maung District), (f) Klong Yong water fall (Thungsong District), (¢) Loung
river (Thung Yai District), and (h) Klong Saothong (Ronpibul District).
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Table 1 Score of water quality depended on nutrient concentrations (trophic level) (Peerapornpisal

(2006).
Range of score water quality depended on nutrient concentrations Water quality status
1.0-2.0 Oligotrophic (low nutrient concentrations) good
2.1-35 Oligo-mesotrophic (low to medium nutrient concentrations good to moderate
3.6-5.5 Mesotrophic (medium nutrient concentrations) moderate
5.6-7.5 Meso-eutrophic (medium to high nutrient concentrations) moderate to polluted
7.6-9.0 Eutrophic (high nutrient concentrations) polluted

9.1-10.0 Hypereutrophic (too high nutrient concentrations) most polluted
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Table 2 Score of dominant genera depended on nutrient concentrations (Peerapornpisal, 2006).

Genus Scoring by nutrient Genus Scoring by nutrient

concentrations concentrations

Actinastrum 5 Cymbella 5
Acanthoceras Dictyosphaerium 7
Achnanthes Dimorphococcus 7
Amphora Dinobryon 1
Anabaena Elakatothrix 3
Ankistrodesmus Encyonema 6
Aphanocapsa Epithemia 6
Aphanothece Euastrum 3
Aulacoseira Eudorina 6
Bacillaria Euglena 10
Botryococcus Eunotia

Centritractus Fragilaria

Ceratium Golenkinia

Chlamydomonas Gomphonema

Chlorella Gonium

Chroococcus Gymnodinium

Closterium Gyrosigma

Cocconeis Hantzschia

Coelastrum Isthmochloron

Cosmarium Kirchneriella

Crucigenia Melosiera

Crucigeniella Merismopedia

Cryptomonas
Cyclotella
Cylindrospermopsis
Monoraphidium
Navicula
Nephrocytium
Nitzschia
Oocystis
Oscillatoria
Pandorina
Pediastrum
Peridiniopsis
Peridinium

Phacus
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Micractinium
Micrasterias
Microcystis
Rhizosolenia
Rhodomonas
Rhopalodia
Scenedesmus
Spirulina
Staurastrum
Staurodesmus
Stauroneis
Strombomonas
Surirella

Synedra

N O 0O U1 W W O 0 L1 o O O NN VvV ULl Ll o N NN LN




76 NTEAINBATHIZAOUNAT 2566 : 41 (1) : 70 - 80

Genus Scoring by nutrient Genus Scoring by nutrient
concentrations concentrations
Phormidium 9 Synura 8
Pinnularia 5 Tetraedron
Planktolyngbya 7 Trachelomonas 8
Pseudanabaena 7 Volvox 6
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Figure 2 Division percentages of algae genera found in study areas.
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Figure 3 Monthly algae genera (Summer: February-March; Rainy: June-July).
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Figure 4 Dominant genera found all study stations (a) Chlorella (b) Euglena (c) Pinnularia (d) Navicula.
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dofagaunimid dufeuwnaauinlianugauanysali Insuuleuvesansemsies Unilamuning wuunasn
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noufivuazadafidnudes nseduiuuvanhiifaugeuauysaigs fnsvudeuvesaserann 1l
AN LA wuunasineuiivwiasyindidnuiuunn (Waiyaka & Buddee, 2022)

daunisamadeuama MBI Larmaed Tunwsamesundninde guvndegsruing
27.9+0.04-31.2+0.03 94A0aLT8d, A1ALTUSIUaaITIAI5E1I1e 0.1820.02-1.5+0.02 1wnT, Snwaed
yowhiidnumraaud la qudndessufidiinaadifieh, aranmdunsaidusisegsening 6.99:0.03-
8.07+0.07, Ansazatsoendiauluun (DO) SA15emI19 1.8£0.02-9.4+0.07 fadnfu/Ans wazUum
oondlauiigdunislilunisdesaansansdun3s (BOD) agjsening 0.2£0.02-7+0.04 fladniu/ans (Table 4)
warannislamianarusunezLuu e UaT91MT itodnsedugun i lurd sanevdn
FIMTAUATATTITUINY S?faaamﬂé’aaﬁ'wi’lmwia%aauvﬂmmwﬁwmamﬁmw wagmaadl Fadudisaniiegly
sy uTeafifamnwdlassialuasiia DO Uszun 5-8 fadniusiodns dmduen BOD thildiaan g
arsfienlef laifu 6 fadnsusiodns dradlefgunnuansinidunumn wdsahiiddSlefgendn 100
fiadnsudednsazdmduihuiviotids Tasiamgar DO sndn 3 fafin$u/ans uaz BOD thildanning
Asiadled LAy 6 dadnsusedns (Pollution Control Department, 2018) Fslupaninans o.d1an,
ARDIVINA 8.81uAN1, uiithunnids 0.y uazenoaviun flesiiuans ﬂmmwﬁwmﬂmqﬁahja N
nslfamseanarudusddin de1 DO s wnsgwily Feflesswing 1.8-3.4 Tadniu/Ans uay
BOD 1fiundnunsgiu (\Au 6 Sadn3usiedns) ey 3 wnas Ao Aaeavind o.amuan withiannil e.unwids
waz s o.dles dadnduinanmlad dafu mnnsldamedustsitinnunmi Ineld3538ms
U5 UMW TUUY AARL-CMU Score dampdasiuainisnstasounmnmuindesiy Sadunistudu
anuvanintug uazannsolfamieduiisdamnmeld

Table 3 Score of dominant algae genera and water quality depended on nutrient concentrations.

Stations Scoring by Range  Water quality by nutrient Water
nutrient of concentrations quality
concentrations score status
Klongcry (Tha Sala 6.75 5.6-7.5 Meso-eutrophic moderate to
District) polluted
Klong Thadee (Lanska 7.67 7.6-9.0 Eutrophic polluted
District)
Klong Nok Tha 7.25 5.6-7.5 Meso-eutrophic moderate to
(Phrom Khiri District) polluted
Pak Panang River (Pak 8.67 7.6-9.0 Eutrophic polluted
Panang District)
Klong Tha Pae (Maung 8.5 7.6-9.0 Eutrophic polluted
District)
Klong Yong water fall 5 3.6-55 Mesotrophic moderate
(Thungsong District)
Loung river (Thung 7 5.6-7.5 Meso-eutrophic moderate to
Yai District) polluted
Klong Saothong 5.8 5.6-7.5 Meso-eutrophic moderate to
(Ronpibul District) polluted

Note: Algae and water quality scoring by AARL-CMU Score (Peerapornpisal, 2006).
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Table 4 Means of physical and chemical water quality measurement of each study areas.

Station Physical and chemical water quality parameters
Temperature Transparency Water pH DO BOD
(O (m) colour (mg/L)  (mg/L)
/Turbidity
Klongcry (Tha 29.8+0.01 0.18+0.02 Light green  8.07+0.07 3.4+0.08 4.3+0.03
Sala District) & turbid
Klong Thadee 28.7+£0.02 0.29+0.01 Clear 7.30+0.02 7.8+£0.01 0.3+£0.01
(Lanska District)
Klong Nok Tha 27.9+0.04 1+0.04 Clear 7.31+0.04 9.4+0.07 0.4+0.00
(Phrom Khiri
District)
Pak Panang 28.8+0.02 1.5+0.02 Dark brown-  8.02+0.05 1.8+0.02 6.5+0.04
River (Pak black &
Panang District) turbid
Klong Tha pae 29.2+0.03 0.30+0.03 Dark brown-  7.19+0.03 2.6+£0.06  7+0.04
(Maung District) black &
turbid

Klong Yong 29.7+£0.03 0.70+0.01 Lisht green  7.00+0.06 6.8+0.02 0.2+0.02
water fall
(Thungsong
District)
Loung river 28+0.03 0.50+0.02 Clear 7.81+0.04 6.4+0.08 0.3+£0.03
(Thung Yai
District)
Klong Saothong 31.2+0.03 0.50+0.01 Clear 6.99+0.03 6.0+0.12 1.8+0.01
(Ronpibul
District)

Note: DO: Dissolved Oxygen, BOD: Biological Oxygen Demand.

a3Unan1sAnYn

nslamsedudsddiaauamiluuiaiaendn 2.unsaisssusy Taeld3335msUsaiiiv
AMNIMIILUY AARL-CMU Score danndasfuAIn1snstadounainntiiosiu lnganunainuaises
A8 NUAMSIY 35 ana 60 ¥lla Tu 4 AU e Chrysophyta (58%), Chlorophyta (23%), Euglenophyta
(13%) wag Cyanophyta (6%) fidndwimnumannaiin (H') sewine 0.57-2.21 awswanawiuiinunnyauiv
A0813 laun Navicula spp., Chlorella spp., Euglena spp. wae Pinnularia spp. kas31nn15ldanaves
amsedusuiaTe mmmuﬁmmmwﬁﬂﬁtﬂu 3 NguAe Lmdﬂﬁwﬁﬁﬂmmwﬁwmuﬂma (mesotrophic)
1#un Aaesiimnles 0.vjss mmmaqmmﬂmmwmmuﬂmmﬂm (mesotrophic to eutrophic) lmm
ARBINANY 8.9NANA7, AaBILDNY B.WLAT, uiwans 8 9dlug) uaznanaanss o Jeufiyad way umast
fifiannnitlaid (eutrophic) 1fun Ao o.a1uani, wiihinwds o Uanwils wagaaasviiun a.dleg
aonndesurnIsnsRdaUAmA T ITINMEA ™ wazniaall Taswudafed DO fisindnnasgiuiily Ae
fiAsewing 1.8-3.4 fiadnsu/dns uaza BOD LAuNIwInsgIu (i 6 fadnsudedng) dmduamuninlid
oy msfnwaunanvansvesamsefinnuisitedaonsstuaniuasi Tnsund shanmihi



80 MIATNYATNITLIVUNE 2566 : 41 (1) : 70 - 80
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