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Abstract

This study aims to investigate the composition of phytoplankton, variation, and the relationship
between water qualities and phytoplankton. Seawater samples were collected bimonthly from 6
stations along the coastal area of the upper gulf of Thailand during November 2017 to September
2018 a total of 6 times. A total of 75 genera of phytoplankton were found in this study.
The Bacillariophyceae was found as the dominant group throughout the year, followed by
Dinophyceae. The density of phytoplankton varied between 3,421-2,427,088 cells/L. The average
density of the Blue-green algae and Dinoflagellate was significantly different among 6 stations
(p < 0.05). Additionally, the average density of the Green algae and Dinoflagellate between the two
seasons was also significantly different (p < 0.05). From the analysis of the relationship between
water qualities and the density of each group of phytoplankton, it was found that the Green algae
had a positive correlation with nitrate, ammonium, and phosphate (r=0.56, 0.61, and 0.57, respectively).
It also had a negative correlation with pH (r=0.70). On the other hand, Dinoflagellates had a positive
correlation with pH and dissolved oxygen (r=0.53 and 0.49, respectively) and a negative correlation
with silicate (r=0.50).

Keywords: Phytoplankton; Water quality; The Upper Gulf of Thailand

1. UNUI smilve suldununasimeudi [4, 5] wuindsusivany

snlnemeuvuiidnvazdusnidn 1650 Twa. 2557 sufanansd wa. 2559 Rausngnsal
Sviswaveshasanulthanevdn 4 ane loun with  dniawdsud (ed tide) fusnmenlneneuuy
wilnaes Winssen vdu wazurssne Juumas  Useads ImaﬂiwﬂgmizﬁﬁmzLaLﬂéauﬁLﬁmmﬂﬂws
sesfutidonavanaanssiuausnfilranuiui Wusuuegensveswnasineuiivaurilia
gnamnssy wazguvuiiowunlvaiovasguels  vesimmanBeuly [1] dsanszvudedundey
yzia qunmthelneneuuuisdouinadenlnsy  uargun ey Ssunsdldumelidn e
Lﬂuu%nmﬁwuﬂﬁgmashwiatﬁaﬁaamg?dLLG}'TJ W.A. L"fluf\i"lmumnLﬁaqmﬂ@mmwﬁ;ﬁ,ﬁaﬂmmm U
2551-2560 [1] [2] [3] Ineamzognsdausnameils V311009319 UaLaNsL1aNAIRILINYAILLAANTS

v '
P

Indinuit Wesnfianudndurewsinemsagd  devdans wiounasnmeuiivUdevarstunasimiuy

'
P} '

Faduladendinadonisiiunandndoaduly JunTIEsadnIIaanLIUTTINMANN W wanluily

83

Science31N2-D.indd 83 8/5/2566 BE 11:26



Thai Science and Technology Journal

Vol. 31 No. 2 March-April 2023

warunsalidudnlugaduluvianusesdevuas
Wagueanduvesdniih (5] Tnsuwasineuii
wiazvdia/ngu fguuuumsisendiuanstedu &
295TIndunadimouauesioan nwIndeud
Wasuulasldogesings Fsaunsaldunassnou
findusaivdaunmiuazarugauauysaivos
svuuiineludesuld [6, 7, 8] Tnen1sasgLivln
SUENLmeﬁmauﬁmﬁuagﬁuf]ﬁam%uﬁLﬁ'msﬁaa
vanetlads Wu msndeuiivennath mnuduves
WAt ANl wazansengaing g Wudu Jeilade
fananifidiunalimiinAnuLanAIeIrlIEnou
FUALATNITUNINTEALVDIUNAINRBUNY [9, 10]
fafu nsfnwdadunmamiiniugiunisine
nanaRTuRLTsiounasnouity Sallmuddyeens
BasansUseiiudnenn uaziitefnmudsuuily
mswasuulawesannadenuinaiuiisine

mouvy duluunaiminensfidrAgianieniu

v v
v Ao

wisegnakardeny lnensfnuaselidingUsyasd
\lofnwiesduszneuvesunasinouRvziuana
(Genus) finuluustazsedudy (Class) sauanns
fundsidsiufiuazggnia mugfunisinuani
é’uﬂ’uﬁ‘iwdwﬂﬁaﬂmmwﬁ’]mwismsﬁ’u
unasinouiiy Usnaiuiiveienineneuuu e

dayanlaluliusznoumsnaunuuimsdanisly

¥ '
A Al

Nunleagnafiusyansnin wazdadumaly

2. W/ANUUNISIY
2.1 uiidnen

seilssnlneneuuy UsaUnwitugn
4 a8 wazusnadldsusvInannurasenfoves
gurumeil sasieau 6 aodl Tiun 1) Yinuah
winans 2) hnusitvindu 3) meilmeiauisguiou
4) Uinwalihidmseen 5) weilmeianasiiny uay
6) Unnuaithunazna (Figure 1)

Science31N2-D.indd 84

84

2.2 szEznafng

LPIRUNGATNIBU W.A. 2560 DU W.A.
2561 lagvihmsiiusegavn 2 oy (s3taRu 6
ﬂ%ﬂ)Im&JGU'NLﬁauﬁLfluéhLqumiﬁﬂwﬂu‘?hdq@LLé'q
TeuA weAdneu unsaw uasiiuiay dndouiidu
AUNLVDIYI AR IALA NeBAAN NINYIAN uae
fuenou il esmnUssmAlnedseglumdrina
Y9N Ao anuTAunTuanBedla warauusay
nzfusenideavile Ssvilritiggniafisude 2 4q fo
ANy (Wet) fugguas (Dry) lnegaeuldsudnsna
MnaunsguazTunnidedd Fuussanunaiufeu
WewN1Ax Sananasiaunanay dungualasuBrana
vosauNsaurzTuoenideanile Buuszunaunans
Waunanax Sanandiioungenau [11] [12] [13]
2.3 A195ANEI29AYTZNBUAIINRAINRAB LAY
AUV ULV IUNAINADUNY

23.1 MaNUfMBENAIAaUY HURBENS
dmziafisgduanudn 0.5 was idesnnidudas
auEnfivangsensalyivlavesunadineudiv
[14] Frenszusnifiuiiuuy Kemmerer U3anms 20
303 WagnsoarunInsesuam 20 lulasiuns Lile
FIUFIAIDINUNAINADUNY haztunFnwIanIn
fheessheefunduiidunats Ingliiaududu
aavnewiiuievay 2-4

2.3.2 M eiluiesufuians 9uun
megeluszauanawaziuiuiIuele Sedgwick-
Rafter Counting Chamber U31105 1 dadans Ane
Tandesganssaumasvesgs lnsudasdiaeng
vhmsduiiu 2 as Tneldlenansérsdanes Round
wagAte [15] Hasle wag Syvertsen [16] Tomas
[17] uaz Ladda [6]

233 n153ATIERAINALILAN DY
unasrimouity lnelddull Evenness index wazAiu
nanuatevetnasinouity aeldavil Shannon-
Wiener diversity index [18]

8/5/2566 BE 11:26



U9 31 auuil 2 JurAs-uvIgy 2566

58153Imemansuazinalulad

100%400°

T~
Bangkok ' w@m
j;"' l}'{—.'
Sl A
. Samut Prakan “n
N ﬁ‘\ Chachoengsac'is’;q
""..
B SOngkhramlJ‘/ ,_/' _?
Joaest U
508 \
{ p I
.\"‘*\_ v /
‘* )
2
. o
/ )«
/
Station f
I.J.
M Mae Klong (
( %X Tha Chin
:3 I * Bang Khun Thian = %
| s HK Chao Phraya 5
* Khong Dan
MK Bang Pakong 9 " » &
I W wlan
| 1

10000

100°400°

Figure 1 Sampling stations along the coast of the Upper Gulf of Thailand.
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Table 1 Methods and equipments used for water qualities analysis.

Parameters Equipment Methods of analysis
Dissolved - Azide modification method by (according to the
oxygen (mg/L) method of APHA AWWA and WEF (1992) [20]
Total suspended - GF/C filtration (according to the method of
solid (mg/L) APHA AWWA and WEF (1992)) [21]
Nitrite Spectrophotometer Diazotization (according to the method of
(g at-N/L) Brand: Perkins Elmer, Model: Strickland and Parsons (1972)) [20]
Lambda 35
Nitrate Spectrophotometer Cadmium reduction method + Diazotization
(pg at-N/L) Brand: Perkins Elmer, Model: (according to the method of Strickland and
Lambda 35 Parsons (1972)) [20]
Ammonia Spectrophotometer Phenol-hypochlorite (according to the method
(bg at-N/L) Brand: Perkins Elmer, Model: of Grasshoff et al. (1999)) [22]
Lambda 35
Phosphate Spectrophotometer Ascorbic acid method (according to the method
(ug at-P/L) Brand: Perkins Elmer, Model: of Strickland and Parsons (1972)) [20]
Lambda 35
Silicate Spectrophotometer Silicomolybdate (according to the method of
(ug at-Si/L) Brand: Perkins Elmer, Model: Strickland and Parsons (1972)) [20]

Lambda 35

Und wievilianuudsusiudaninnu Iaeisly
a9n13713 (Logarithmic Transformation) [19]
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Table 2 Criteria for interpreting the correlation coefficient according to Best [23]

Correlation coefficient

Relationship level

0-0.20 Very low relationship
0.21 - 0.50 Low relationship
0.51-0.80 Moderate relationship
0.81 - 1.00 High relationship
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Figure 2 Composition (%) of phytoplankton along the coast of the Upper Gulf of Thailand.
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Table 3 Shannon-Weiner diversity index of phytoplankton along the coast of the Upper Gulf of

Thailand.
Diversity Number Number of phytoplankton (cells/L)
Stations . Evenness
index of genus  Minimum  Maximum Mean + SD

Mae Klong 2.00 0.51 a9 3,421 42,307 15,081 + 14,752
Tha Chin 1.48 0.37 53 15,524 1,001,378 284,823 + 362,869
Bang Khun 1.93 0.53 39 16,300 592,175 203,100 + 202,164
Thian
Chao Phraya 1.14 0.31 40 17,609 864,541 219,742 + 322,237
Khlong Dan 0.64 0.17 45 28,762 2,427,088 578,323 + 934,780
Bang Pakong 1.49 0.38 a9 20,305 1,534,163 466,468 + 660,489

100%

80%

60%

40%

20%

Phytoplankton contribution (%)

0%

Figure 3 Percentage contribution of phytoplankton groups in seasons in the coast of the Upper Gulf of

Thailand.
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Figure 4 Percentage contribution of phytoplankton groups between dry and wet seasons in the coast of

the Upper Gulf of Thailand.
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Tnefiradegeamlusoutiiaandunnusiidmszen
wazsaaiianduinuaiiviidy ueuludedean
FuwUseEsEving 2.49-35 20 g at-N/L Tneslaniade
guanluseullandunnusiiviidu wasshaaiiannd
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UNYULigY (Table 4)
HanTIAEEAMLLAneAaastlady
A wud aanudunsa-ang eandiay
avany USinaansiwiuaesvion luasy weslude
waznoan Tuldazaniinnuianateiueg1ed
TodAyn1eadn (p < 0.05) nenuin Anadeaary
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wmamasqul,ﬁauuasﬁmaﬁqmmamaawﬁu Farnpau
\Hunse-Arsvesiin VsuendeUsinammududumes
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Table 4 Water qualities along the coast of the Upper Gulf of Thailand.

Bang Khun
Mae Klong Tha Chin Chao Phraya Khlong Dan Bang Pakong
Thian

pH 7.88+0.29° 7.57+0.31° 8.00+0.39° 7.58+0.24° 8.130.32" 7.75+0.48°
Dissolved oxygen 4.85+1.06°  3.28+1.65°  6.07+2.25®  3.32+1.18°  6.28+2.22"  523+1.05%
(mg/L)
Total suspended 16.58+12.41%° 28.15+18.01° 22.70+31.43® 59.77+49.80° 20.67+17.60°° 35.62+21.10°
solid (mg/L)
Nitrite (ug at-N/L)™ 1.10+1.08 3.44+5.26 2.27+2.46 9.68+7.34 6.81+11.27  5.90+10.30
Nitrate (ug at-N/L) 5554545  0.72+1.01* 1.02+1.70°  13.87+12.72° 5.46+10.63°  7.66+12.22"
Ammonia (ug at-N/L)  4.83+3.66°  35.20+25.00° 14.40+21.52° 23.25+16.83° 12.04+16.42°  2.49+3.44°
Phosphate (ug 1.83+0.87°  525+321°  151+1.35%  4.48+1.97°  2.38+237™  2.43+1.80"
at-P/L)
Silicate (pg at-Si/L)"™  120.43+67.59 140.38+74.77 63.15+49.13 149.83+76.44 73.96+85.06 83.30+81.72

Note: 1) Data shown as means + S.D.

2) Mean value labeled with different letters horizontally showed a statistically significant difference (p<0.05)

3) ns = non-significant
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Figure 5 Box and whisker plot of seasonal variation of water quality parameters in the coast of the Upper

Gulf of Thailand.
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Table 5 Correlation between phytoplankton and water qualities along the coast of the Upper Gulf

of Thailand.

Density (Cell/L)

Water quality Blue-green

Green algae Euglenoid Diatom Dinoflagellate

parameters algae
r p-value r p-value r p-value r p-value r p-value

pH -0.16 0.44  -0.70* 0.00 -044  0.15 0.28 0.10  0.53*  0.00
DO (mg/L) -0.05 0.08  -0.51 0.02  -0.34 027 0.39 0.02  0.49*  0.00
TSS (mg/L) 0.16 0.44 -0.19 0.69 0.41 0.19 0.07 0.69 -0.25 0.16
Nitrite 0.38 0.07 0.56* 0.01 0.67 0.02 -0.10 0.58 -0.23 0.20
(Mg at-N/L)
Nitrate -0.23 0.38 0.27 0.32 0.27 0.56 -0.20 0.33 -0.39 0.50
(pg at-N/L)
Ammonia 0.54 0.01 0.61* 0.00 0.52 0.10 0.07 0.70 0.12 0.54
(pg at-N/L)
Phosphate 0.14 0.51  0.57*  0.00 0.20 053  -0.15 039  -0.31 0.08
(ug at-P/L)
Silicate 0.20 0.35 0.23 0.01 0.47 0.13 -0.34  0.05 -0.50*  0.00
(bg at-Si/L)

* Correlation is significant at the 0.01 level (2-tailed)
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viannvanguesunasineuiiviirguaenuinaenni
Urnuuinaes whifu 2.00 AamuILLLYes
wnasinauily dAruuUsegseniig 3,421-
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