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Sujittra Suwan 2014: Correlation of Algal Proliferation and Water Quality in Bang Phra Reservoir.
Master of Engineering (Environmental Engineering), Major Field: Environmental Engineering,
Department of Environmental Engineering. Thesis Advisor: Associate Professor

Patcharaporn Suwanvitaya, M.Appl.Sc. 188 pages.

Bang Phra Reservoir (BPR) is a source of water supply for domestic and industrial use in Sri Racha
District, Chonburi Province, Thailand. In recent years there have been a number of severe algal blooms in the
reservoir. The bloom will affect the production process and the quality of the water supply. This research
aimed to determine the seasonal and spatial changes in the population of the various algal groups which was
found in BPR. This involved water quality analyses, in particular, the parameters vital to the growth of algae.
This study was conducted during April 2013 to March 2014. Samples were collected, once a month during
study period, from eight points in the reservoir. Algal population density was determined by chlorophyll-a
content, algae identified by morphological and molecular (PCR-DGGE) methods. It was found that
chlorophyll a content in BPR varied in the broad range of 7.46 to 82.09 pg/L with an average value over the
eutrophication threshold of 10 pg/L. Algal population was high in rainy season to cold months (from July

2013 to January 2014 with peak in August), and low in summer (April to June 2013).

By morphological identification, 54 genus in 7 divisions of algae were found in BPR. Chlorophyta
was the division with the highest degree of diversity with 26 genus found. Molecular identification of
Cyanophyta in proliferation period was carried out. The results obtained from nucleotide sequencing of PCR-
DGGE products showed 98% similarity to Synechococcus sp. Water quality analysis showed that nutrient
contents varied with seasonsal change. Orthophosphate (0.007-0.085 mgP/L), ammonia (0.03-0.21 mgN/L)
and nitrate (0.2-0.6 mgN/L) contents were conformed to Thailand Pollution Control Department standard for
surface water. However, the contents were in the range higher than those required for algal growth. Variation
of chlorophyll a content followed the same trend as those of orthophosphate. Considering N:P ratio,

phosphorus was found to be the limiting factor algal growth for algal growth in BPR.
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Chrysophyta Chloromonadophyta Phaeophyta
Phaeophyta Pyrrophyta Chrysophyta
Rhodophyta Cryptophyta Pyrrophyta
Cryptophyta
Rhodophyta

{ a [ { [ 4
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A A 9 [ a
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a A ~ an g I 1 4 ~ = a
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(posterior origin) (0D gﬁl QIR (ventral origin)

1 [V a 4
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131: APHA and AWWA (2012)
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131: APHA and AWWA (2012)
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131: APHA and AWWA (2012)
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nn: Anonymous (2014)
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Organism A
Organism B
Organism C
A, B & C mixed
Soil Sample

|

“4— GC Clamp

a A P~ . aa J i ~ v a3
MAN 7 NTNADUNVULIA acrylamide VOILOLAD WD INADEUUTIUNEUNVAD WD N

Increasing Conc. of denaturant
electrophoresis

4
ou1A5g U IUN391 DGGE

131 Ward and Bora (2004)
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115093AANAYU (turbidity meter) JU 2100AN 8%o HACH
w3093aan i1 11#h (conductivity meter) g1 160 &0 ORION
4 RV .
INTDIUAIUDIYD (tissue grlnder)
1A3090UINAB9 (centrifuge) 31 Z 383 K 80 HERMLE
w3ovanlnlas IWIatines (spectrophotometer) 1 DR5000 8¥0 HACH
IMPULRT 105 037 IsAITod (dry oven) 1 DRA430DA 80 ADANTEC
AU 4 orITAITYA
v & .
AAANINYU (desiccator)
Na0A centrifuge VUIA 15 Uadans
DO meter 31 Oxi 330i 80 WTW

pH meter (pen type) ’:j‘Ll 8685 1o AZ

¢ o v o a
3. qﬂnimmmumzmnwmm%w

J a
3.1 NdpIYaNIIAMILLUAADS 10

45



46

do v a a
4. aunsadmSumaiinnmes g inen

4.1
4.2
4.3
4.4
4.5
4.6

4.7

in3eanenseua lih (power supply) ;ju PowerPac'" Basic 8% Bio rad
InTouNNL3u1a DNA 'g"' U Light Cycler Nano 810 Roche
CELIIE (elite dry bath incubator) '3;' U EL-01 8¥0 Major science
A X A . ' Ay .
105091 UK B (centrifuge) 3U 1-4 8¥1® Sartorious
A . ' a9 :
INTIDINAY (votex mixer) 71 VM-10 810 Wisd
w3 linuiianas UV (UV transilluminator) §'1! ECX-20 8¥{® Vilber lourmat

IATPINTIZWARUILE JU Applied Biosystems 3730XL §%0 HITACHI (U351

Solgent Uszmetnvald)

4.8
4.9
4.10
4.11
4.12
4.13

4.14

=
5. a3l

5.1
5.2
53
5.4
5.5
5.6
5.7
5.8
5.9

5.10

GIjﬂ‘]Jizﬂ@‘]J Gel electrophoresis §' U DCodeTMsystem ?jﬁ}’ﬂ Bio rad
‘];ﬂﬂizﬂ@ﬂ Gel electrophoresis §' H Mini-Sub cell GT ﬁﬁ@ Bio rad
quIQUHRI -20 DI IBAITYA

Y09/ microcentrifuge YHIA 1.5 Haaans

¥aea PCR 0.2 aaans

Adjustable automatic pipettes Y419 10, 200, 1000 luTnsans

Pipette Tip Y119 10, 200, 1000 13 1ns5an3

%A FastStart essential DNA green master (Roche)

YA A Genomic DNA extraction mini kit (RBC Bioscience)
16S rRNA primer (Sigma aldrich)

50x TAE buffer (Bio rad) ultra pure grade

Acrylamide/Bis 37.5:1 (Bio rad) ultra pure grade

Agarose (SERVA) research grade

Ammonium persulfate (Bio rad) ultra pure grade

DCode'" 2X Loading dye (Bio rad) ultra pure grade
DCode' kit dye solution (Bio rad) ultra pure grade

Ethidium bromide (Bio rad) ultra pure grade



5.11 Formaldehyd 40%

5.12 Formamide (Bio rad) ultra pure grade
5.13 Sterile water (Multice<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>