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Abstract

The objective of this study was to investigate the effect of municipal wastewater treatment system on species diversity
and density of phytoplankton in mangrove forest in front of the Royal LERD Project compared with a reference
mangrove. The effluent from the Royal LERD Project was collected and dissolve oxygen (DO), biochemical demand
(BOD), total solid (TS), and phytoplankton were monitored during May 2016 to April 2017. The results reveal that the
mean value of DO, BOD, and TS of effluent in the experiment and reference mangrove were significant different while
the species diversity and density of phytoplankton of both mangroves were not significantly different. Therefore,
wastewater from the municipal wastewater treatment system of the Royal LERD Project does not have an effect on

species diversity and density of phytoplankton in mangrove forest in front of the Royal LERD Project.
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Figure 1 Study site in The King’s Royally Initiated Laem Phak Bia Environmental Research and Development Project,

Phetchaburi Province
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Table 1 Sampling stations of mangrove forest in front of
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Figure 2 Water quality variation in Mangrove forest in front of The Royal LERD Project (Experiment) and Reference

mangrove (Reference) from station 1, 2 and 3
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(c) TKN and Total Phosphorus (TP)
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uwadrinaus (H) agluzg 1.52-2.06 (Table 3) land
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Woudnadswuinluaniid 2 feanunannansvasun
aaﬁ@auﬁ‘mmnﬁq@ 509R93NAERDNIA 3 uazaniA 1
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Table 2 The mean and standard deviation of water quality in Mangrove forest in front of The Royal LERD Project

(Experiment) and Reference site (Reference)

Sampling station 1 Sampling station 2 Sampling station 3 Mean
Parameter

Experiment Reference Experiment Reference Experiment Reference Experiment Reference
Temperature (°C) 27.15¢1.25° 27.50+1.97° 27.48+1.46 ° 27.66+1.94° 27.56+1.57° 27.80+1.94° 27.38+1.35° 27.65+1.84°
pH 7.67+0.48° 7.84+0.40° 7.68+0.45° 7.75+0.36° 7.72£0.45° 7.68+0.45° 7.69+0.43° 7.76+£0.39°
Salinity (ppt.) 17.38+10.63" 18.38+9.65" 18.97+12.76" 15.96+9.05" 19.56+8.38" 16.26+8.57" 18.58+10.23" 16.87+8.62°
DO (mg/L) 1.87+0.49° 2.72¢1.01° 2.14+0.59° 3.01+0.44° 2.29+0.34° 2.63+0.58° 2.08+0.49° 2.79+0.70°
BOD (mg/L) 10.13+10.63° 2.63+0.67° 4.87+3.55" 2.02+1.12° 4.84+1.49° 3.48+1.73° 6.72+6.82° 2.71£1.33°
SS (mg/L) 144.67+133.63°| 135.00£136.89 7 | 109.00+45.18° | 147.33+71.72° | 132.00+48.10" | 280.00+226.04 * | 128.35+83.91° | 187.44+163.14°
Turbidity (NTU) 177.09+192.64 | 158.07+160.12 " | 261.19+267.16 " | 87.74+41.41% |319.60+361.02° | 355.58+316.64 * | 248.69+264.65 ° | 200.46+226.15°
TKN (mg/L) 0.61+£0.97° 0.14£0.22° 0.05+.0.00° 0.38+0.56 ° 0.23+0.40° 0.20+.036° 0.30+0.63° 0.24+0.40°
TP (mg/L) 0.54+0.75° 0.23+0.11° 0.43+0.35° 0.11£0.04° 0.45+0.34° 0.32+0.22° 0.48+0.49° 0.22+0.16°
TS (mg/L) 45166.00+ 55089.67+ 39166.67+ 49180.00+ 35077.60+ 45076.00+ 40081.41+ 49781.89+

11649.97 ° 9584.61° 13290.38° 11804.29° 4094.28° 12884.47 ° 10937.79° 11606.69 °

*values followed by the same letter do not different significantly
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Table 3 The mean and standard deviation of species diversity of phytoplankton in Mangrove forest in front of The

Royal LERD Project (Experiment) and Reference site (Reference)

Species diversity Sampling station 1 Sampling station 2 Sampling station 3 Mean

of phytoplankton Experiment Reference Experiment Reference Experiment Reference Experiment Reference
Division Cyanophyta
- Class Cyanophyceae 1.67+0.52° 2.00+1.26° 2.33+1.217 1.67+1.21° 2.33+1.97° 2.17+1.47° 2.11£1.32° 1.94+1.26°
Division Chlorophyta
- Class Chlorophyceae 0.50+0.84° - 0.17+0.41% - 0.17+0.41° 0.17+0.41° 0.28+0.57% 0.06+0.23°
- Class Euglenophyceae - - - - 0.17+0.41% - 0.06+0.23° -
Division Chromophyta
- Class Bacillariophyceae | 13.83+2.32° 14.50+4.817 20.33+2.16" 15.006.32° 18.17+9.28° 17.17+8.47° 17.4416.00° 15.55+6.41°
- Class Dinophyceae 0.83+1.17° 0.17+0.41% 1.260.52° 1.50+0.84° 1.63+0.67° 0.67+0.52" 1.30+0.317 0.78+0.81°
Number of Species 16.83+2.48" 16.67+5.54" 23.83+3.25° 18.1746.82° | 22.17+11.25" | 20.17+9.09° 20.94+7.18° 18.33+7.01°
Biodiversity Index 1.52+0.47° 1.81+0.37° 1.93+0.48° 2.05+0.30" 2.06+0.61° 1.85+0.57° 1.82+0.54” 1.90+0.42°

*values followed by the same letter do not different significantly

AN® Cyanophyceae mﬂ'*?iq@ 509893nA8 39w
Chromophyta Aa"& Bacillariophyceae ot Chromophyta
A& Dinophyceae b Chlorophyta aan& Chlorophyceae
et Chlorophyta @a"& Euglenophyphyceae @
819U (Table 3) Aalluinsas 52.76, 46.34, 0.75, 0.14
Waz 0.01 MU unassaauiniadnluanniia 1 wy
Nitzschia sp. mﬂ‘ﬁlf,j@] (30982 50.84) TA98INN fla Rhizo-
solenia sp. Wa Oscillatoria sp. (39u8s 16.92 uaz 9.04
AUEGL) §difl 2 wu Oscillatoria sp. mﬂﬁq@ (S0
31.93) Y098931@8 Nitzschia sp. WAz Nostoc sp. (Ta8az
23.41u8z 12.21 AWEEL) wazaniifl 3 WU Oscillatoria
sp mﬂ'ﬁlqﬂ (30uaz 53.37) Y098931@8 Navicula Sp. WaY
Anabaena sp. (39882 15.34 ULaz 12.05 AMUR1AD) e
Lﬂ’%ﬂmﬁﬂumm“gﬂ‘*gwaaLmeﬁ@auﬁﬂuamﬁﬁ 1, 2

uaz 3 wuin liuandnsnuatnadisddneada (p>0.05)
1 dlﬂl a [ =) lil
wiluanfil 3 fanugnausaiunaiiaauiraniige
TadndanfAarin 2 uazanfiil 1 aus1GU (Table 4)
WL Taud989 WUAMNTNTUUWAITADY
Azaglutig 1,279-32,750 Lrasdafas WUANNTNTNVDS
& A aa o
LARINAaUNTAITW Cyanophyta A81®& Cyanophyceae
a A & A an o
NAga T8989 ABUNAINABUAT @391 Chromophyta
AN1E Bacillariophyceae ®37% Chromophyta aa1d
Dinophyceae Waz@3%% Chlorophyta Aa1& Chlorophyceae
Aatdwiosaz 63.37, 36.10, 0.51 LAz 0.02 AINEIGL
(Table 3) uwasnaaunashaiduiinuluganiin 1 e
Oscillatoria sp. (30882 43.99) J898931@8 Nitzschia sp.
WAz Rhizosolenia sp. (9882 11.40 Uaz 11.07 AN&6GL)

Table 4 The mean and standard deviation of density of phytoplankton in Mangrove forest in front of The Royal LERD

Project (Experiment) and Reference site (Reference)

Density of phytoplankton
(celllL)

Sampling station 1

Sampling station 2

Sampling station 3

Mean

Experiment

Reference

Experiment

Reference

Experiment

Reference

Experiment

Reference

Division Cyanophyta

- Class Cyanophyceae

779.5+434.97%

3103.83+5322.95"

8791.67+13683.17"

1171.67++2192.44°

21537.20+45607.02°)

2977.33+4124.09°

9712.53+25544.19°

2401.00+£3945.71°

Division Chlorophyta

- Class Chlorophyceae 65.33+105.14% 6.50+15.92° 2.40+5.36° 4.00+9.80" 26.06+66.61" 1.3345.65"

- Class Euglenophyceae 0.20+0.45% 0.06+0.24%

Division Chromophyta

- Class Bacillariophyceae 7442.00+6449.36° | 3010.33+2939.91° | 7511.83+4998.59° | 3186.83+4454.15° [11060.60+10853.93°| 6534.83+5449.32° | 8530.94+7286.45° | 4244.00+4460.36°

- Class Dinophyceae

30.17+54.27°

1.67+4.08°

171.83+376.00"

71.67461.70°

229.40£335.29°

29.00£27.06"

138.76+283.91°

34.11+47.10°

Total

8317.00+6460.36°

6115.83+6847.79°

16481.83+17339.67°

4430.16+5162.11°

32829.80+£55957.04°

9545.17+9290.65°

18408.35+31533.65

6697.05+7198.08°

*values followed by the same letter do not different significantly
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Figure 3 Variation in amount of phytoplankton from station

Project (Experiment) Reference mangrove

ad y i .
80U 2 WU Coscinodiscus sp. ¥MNTIFA (I0LRE
32.87) 7998981fa Oscillatoria sp. Wa Chaetoceros sp.
(30882 14.94 U8z 11.88 MUAIAL) UAZRDNHA 3 WU
Oscillatoria sp. N1N7iga (Fauaz 29.33) 709a981A8
Coscinodiscus sp. W8z Nitzschia sp. (F088z 24.89 Uz
10.09 ewd16y) WallIsuifisy augnguued
& A A A . . . a
uWaInaawRTlLE RN 1, 2 war 3 wudnluuandnann
asIlnpEANIRIa (p>0.05) udluanniin 3 fanw
TNTUVBIUNINABUATINNTIFATIRINADFDNEN 1 Uae
0% 2 @NEGL (Table 4)
AELRE IR IR RIPCHE PRI Lok EG RN
[ A ' dl s qz; A’
unaanaauwizluimthmeewi lasuinnaeslasinmsy uas
TN nen989 wudwmmqm;mamwmﬁ@auﬁ%
#37% Chromophyta aa& Bacillariophyceae 0114
1 = dl = > o = aa 1
waneeiuwiszautsdmAnIaia 0.05 laaluwwwathmean
flasuinfisannlasenisy ﬁmmqﬂ@mamwadﬁmauﬁ%
NN T 8L wEN 989 mumm"gﬂ‘qumaal,l,wmﬁmau
ATIINUAZAMUTNTNVBIUNAIT aauRTluAa1aEU
] 1 Q/ 1} a e o = aa 1
lduandrsnuwadnafinedaunieaiid (p>0.05) uduuwd
Yrruawd lasuinfianlasinisy finnugnguves
UNaINAaRNTTINLAUNAIR A WA TIUAaNFD g uNNNIn
UL T8Lae1989 (Table 4)
o % 3 1
AMNTFNNHBS ITUINAMNAMNKRANNAAY
a 13 Y %’
TRAVDIUNAINADUNY AUAAINYN
Wt T UA LU N9 ATINNTY WU
ANMVARINAB YT RAVDILWRINADUNT @251 Chromo-
phyta Aan& Dinophyceae HAMUFUWHTULLLHUATIALAN
ANNLANVBIN (r=0.690, p<0.01) LANANNFNNUTLUL
NNRUNL RN TLazANUYUBBIIN (1=-0.572, p<0.05 LAz

1, 2 and 3 Mangrove forest in front of The Royal LERD

r=-0.546, p<0.05 @ITURIA) LAZAMURIINARLTHAV DI
& A an o a
LNRINGWNTAITY Cyanophyta ARI& Cyanophyceae d
ANMNFNAUTUUUHAEUAUA1AMNNL T wnTa-a1908940

(r=-0.499, p<0.05)
LWITNTIBIaKENIEd WL ANURAINARL TR

& A P

YDILNRINADUNT @ITW Cyanophyta Aaa1& Cyanophy-
ceae 7% Chromophyta AaT& Bacillariophyceae L&
ANMURAINAAUTRAAVDILNAIN A URTNIRVAT AN
FuRusuuuABaTInUUSIMeandlauaza18iin (r=-0.477,
p<0.05, r=-0.472, p<0.05 uaz r=-0.536, p<0.05 AINEL)

m’mﬁ’uﬁ%ﬁm’inm’mqmga\mmu,waaff
AannNy ﬁ'uqmmmi'l

wnthmaauiisuinisannlasensy woiena
qﬂqumamwmﬂ‘@auﬁw §39 Chromophyta aan®
Dinophyceae iaMUFURBTLLUNBATINLAANULANDDS
N (r=0.566, p<0.05) WANAMUFUWBT LUUNANBAL
qm%n“ﬁ“nmﬁw (r=-0.645, p<0.01)

W TBLAUEN9EY WU ANNTNTNYDS
uwaIiaanRTa3Fu Cyanophyta aans Cyanophyceae
fa TR LDURNTUAUYS N Mo NFLaNaZ a8 %N
(r=-0.723, p<0.01) URTAMUTNTUVDILNWAINABUNT
§39 Chromophyta aan& Bacillariophyceae in213
s iuassiusinamaaneSaronue (r=0.514,
p<0.05) UAZANMUTNTNVBILWINAURTIINTAIY
é’wﬁuﬂmuﬁumsaﬁuqmwnﬂﬁmaaﬁw (r=0.479, p<0.05)
LazfianuFuRB LD URNAuAUA1US I e anTLaud
a:mm‘fm (r=-0.491, p<0.05)
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