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Abstract

Reservoirs are one of the most important freshwater sources for consumption, agriculture and industrial
plants. But because of the closed water system, so the water in reservoir could not be circulated in/outside.
This could lead to the water deterioration if the pollutants were contaminated. This research aimed to use the
phytoplankton as an indicator of essential water quality at 3 reservoirs, Bangphra, Dokkrai and Nongplalai
reservoir located in the eastern region of Thailand. The study period was 5 months (August — December 2020)
and the monthly sample collection was carried out from the total of 9 stations. The phytoplankton samples were
collected and then analyzed the dominant genus using the microscope. Some parameters of water samples
were also investigated including DO, BOD, chlorophyll, nitrate, ammonia and phosphate. The water quality
levels were analyzed by AARL-PP Scored method using the 3 dominants genus of phytoplankton and the AARL-
PC Score method was also used. All results indicated 3 divisions, 21 genus of phytoplankton, including division
Cyanophyta 9 genus, Chlorophyta 6 genus and division Chromophyta 6 genus. The results also indicated the
water quality levels by AARL-PP Score method in BangPhra, DokKrai and NongPlalai reservoir in the range of
"moderate to pollute" to " pollute" (Meso-Eutrophic to Eutrophic condition). By AARL - PC Score method, the
results of water quality levels were found to be in the range of “clean — moderate” to “moderate” ( Oligo-
Mesotrophic to Mesotrophic condition) which were one level difference. From the results in overall, the
phytoplankton could be used as a basic indicator of water quality for reservoirs. However, the increasing
number of water sample collections and inlet stations should be considered for the accuracy improvement. The

results could also be used as the primary database in water quality management for the reservoir.

Keywords : phytoplankton, water quality, BangPhra reservoir, DokKrai reservoir, Nong Plalai reservoir
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Figure 1 Locations of sampling stations in Bangphra  Figure 2 Locations of sampling stations in Dokkrai

reservoir (adapted from QGIS Version 3.22) reservoir (adapted from QGIS Version 3.22)
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Figure 3 Locations of sampling stations in Nongplalai reservoir

(adapted from QGIS Version 3.22)
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Table 1 Sampling station and water quality measurement

Reservoir Station Position Province
Station 1 (13°13'15”N 100°58'09"E) Chonburi
Bangphra (Figure 1) Station 2 (13°11’45”"N 100°57'39"E) Chonburi
Station 3 (13°11'12”N 100°58'28"E) Chonburi
Station 1 (12°53'17”N 101°13'12"E) Rayong
Dokkrai (Figure 2) Station 2 (12°54'06”N 101°11’58"E) Rayong
Station 3 (12°53'48”N 101°12'05"E) Rayong
Station 1 (12°56'14”N 101°16'50"E) Rayong
Nongplalai (Figure 3) Station 2 (12°55'56"N 101°15'27"E) Rayong
Station 3 (12°57°05”"N 101°13'47"E) Rayong
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Table 2 Phytoplankton found in each reservoir

Division Genus Bangphra Dokkrai Nongplalai
Cyanophyta Anabaena sp.? v v v
Aphanothece sp. v
Cylindrospermopsis sp.Q v v
Merismopedia sp. v
Microcystis sp.“3 v v
Oscillatoria sp.'? v v v
Planktolyngbya sp.’ v
Pseudanabaena sp."” v v v
Spirulina sp. v
Chromophyta Aulacoseira sp. v v
Ceratium sp. v
Gymnodinium sp. v
Navicula sp.” v v
Peridinium sp. v
Gyrosigma sp. v
Chlorophyta Coelastrum sp. v v v
Dictyosphaerium sp. v
Eudorina sp. v v
Monoraphidium sp. v
Trachelomonas sp.” v v v
Staurastrum sp. v

** Mark 4 is phytoplankton found in each reservoir, 1 is high-frequency phytoplankton in Bangphra reservoir, 2 is high-frequency

phytoplankton in Dokkrai reservoir, 3 is high-frequency phytoplankton in Nongplalai reservoir

AN INLNT89819 1Y Inel 1F AARL-PP Score

nansAn AN Nt Tae 1 AARL PP Score s5M3N91ABUAINIAN W.A. 2563 DNLABUEUINAN W.A.
2563 Tugnafiuiiunens: e1afiuiinennae waz enaiuiivuesanlua wudd

A1 AUTNUNaNIERAZ LWL AARL — PP Score Laatat]lutdaq 7.0-8.0 Feludasiiausaianiaziuy
AARL-PP Score la@eviniy 7.0 tauan tidndrafivunanssludamenndanniniieg luseau “Urunaneds
14{A” (Meso-Eutrophic condition) #azluiRaudu| azlAzuuw AARL-PP Score 1@t unndwinfiu 7.7 us
ladifin 9 tuenlddngnafuuranssludesneuinuaedinmunininegluszau “laif” (Eutrophic condition)
Aauanalumngan 3

e . = a4 e 4o d “

a19fiuiinennaIe W Az LWL AARL - PP Score La@t atlludas 6.8-7.4 FeAadsluyninau
tsuanlfidngnaifivinnannaaiinmuniniieglusz iy “Uiunanedelaila” (Meso-Eutrophic condition) siauans
Tup9797 4

! s o = = . ) = , = a
gnafiunnueatanlna_HAzuun AARL - PP Score ladtag/lutdad 6.0-7.9 3vludasnoungAaniay

JAZUUU AARL — PP Score laasviniu 7.9 1isuantidnatafiuunnuastan inaludounaui iansnintinaslu

q U

919



MIAFINAARTYIN T 28 (RUUT 2) WOHNIAN -~ BIMIAN W.A. 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 UNAINIAE

s2Au “1a{R” (Eutrophic condition) uazluihaudn axliAzuuw AARL - PP Score LaAtNINNd 1AL 6.0
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Table 3 AARL-PP Score in Bangphra reservoir during August to December 2020

Month Station Dominant genus Average score Condition Water quality
1 Aulacoseira, Oscillatoria, Pseudanabaena
August 2 Anabaena, Oscillatoria, Pseudanabaena 7.8 Eutrophic Polluted
3 Cylindrospermopsis, Oscillatoria, Pseudanabaena
1 Oscillatoria, Pseudanabaena, Trachelomonas
September 2 Oscillatoria, Pseudanabaena, Trachelomonas 7.9 Eutrophic Polluted
3 Oscillatoria, Pseudanabaena, Cylindrospermopsis
1 Aphanothece, Oscillatoria, Pseudanabaena
October 2 Aulacoseira, Cylindrospermopsis, Pseudanabaena 7.0 Meso-Eutrophic Moderate-polluted
3 Oscillatoria, Pseudanabaena, Coelastrum
1 Anabaena, Oscillatoria, Pseudanabaena,
November 2 Anabaena, Oscillatoria, Pseudanabaena, 8.0 Eutrophic Polluted
3 Microcystis, Oscillatoria, Pseudanabaena,
1 Anabaena, Oscillatoria, Pseudanabaena
December 2 Anabaena, Microcystis, Oscillatoria 7.7 Eutrophic Polluted
3 Oscillatoria, Ceratium, Coelastrum

Table 4 AARL-PP Score in Dokkrai reservoir during August to December 2020

Month Station Dominant genus Average score Condition Water quality
1 Cylindrospermopsis, Oscillatoria, Pseudanabaena
August 2 Coelastrum, Dictyosphaerium, Pseudanabaena 7.4 Meso-Eutrophic Moderate-polluted
3 Cylindrospermopsis, Oscillatoria, Planktolyngbya
1 Cylindrospermopsis, Merismopedia, Oscillatoria
September 2 Anabaena, Gyrosigma, Pseudanabaena 7.4 Meso-Eutrophic Moderate-polluted
3 Cylindrospermopsis, Eudorina, Pseudanabaena
1 Coelastrum, Oscillatoria, Pseudanabaena
October 2 Navicula, Oscillatoria, Pseudanabaena 7.2 Meso-Eutrophic Moderate-polluted
3 Navicula, Oscillatoria, Planktolyngbya
1 Cylindrospermopsis, Oscillatoria, Pseudanabaena,
November 2 Cylindrospermopsis, Navicula, Pseudanabaena, 6.8 Meso-Eutrophic Moderate-polluted
3 Monoraphidium, Navicula, Pseudanabaena,
1 Navicula, Oscillatoria, Pseudanabaena
December 2 Navicula, Oscillatoria, Pseudanabaena 6.9 Meso-Eutrophic Moderate-polluted
3 Navicula, Pseudanabaena, Trachelomonas
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Table 5 AARL-PP Score in Nongplalai reservoir during August to December 2020

Month Station Dominant genus Average score Condition Water quality
1 Aulacoseira, Gymnodinium, Peridinium
August 2 Eudorina, Oscillatoria, Trachelomonas 7.0 Meso-Eutrophic Moderate-polluted
3 Microcystis, Peridinium, Trachelomonas
1 Coelastrum, Pseudanabaena, Trachelomonas
September 2 Coelastrum, Oscillatoria, Planktolyngbya 7.4 Meso-Eutrophic Moderate-polluted
3 Coelastrum, Pseudanabaena, Trachelomonas
1 Microcystis, Navicula, Staurastrum
October 2 Aulacoseira, Navicula, Planktolyngbya 6.0 Meso-Eutrophic Moderate-polluted
3 Anabaena, Microcystis, Planktolyngbya
1 Anabaena, Microcystis, Oscillatoria
November 2 Anabaena, Microcystis, Planktolyngbya 7.9 Eutrophic Polluted
3 Anabaena, Pseudanabaena, Trachelomonas
1 Anabaena, Aulacoseira, Spirulina
December 2 Anabaena, Aulacoseira, Planktolyngbya 7.2 Meso-Eutrophic Moderate-polluted
3 Anabaena, Aulacoseira, Coelastrum
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Table 6 Water quality in Bangphra reservoir during August to December 2020
Parameter/Month August September October November December Min-Max
pH 8.40 £ 0.53 8.02 +0.44 8.39+0.29 7.81+£0.36 8.15+0.39 7.81-8.40
Temperature
31.90 + 0.65 32.13+0.59 29.80 £ 0.36 31.43+£0.71 29.53 +£0.55 29.53-32.13
(°C)
Dissolved oxygen
6.60 + 1.10 3.83 +1.05 5.63 +2.01 5.67 +0.87 6.13 + 1.04 3.83 -6.60
(mg/L)
Conductivity
512.00 + 42.15 591.33 £ 67.50 516.33 £ 18.50 433.33 + 3.21 456.33 +4.73 433.33 -591.33
(uS/cm)
Chlorophyll a
25.74 £10.22 15.56 + 2.59 46.32 £ 4.34 9.68 + 3.20 23.46 £ 23.35 9.68 - 46.32
(Hg/L)
BOD
3.70 + 0.64 3.80 + 1.93 453 £0.57 3.33+0.76 3.33+1.70 3.33-4.53
(mg/L)
Phosphate
37.42 +2.58 12.83 £0.72 678.69 + 61.81 560.16 + 52.28 56.67 + 8.00 12.83 -678.69
(Hg-P/L)
Ammonia
107.62 + 43.99 65.19 £ 11.76 731.61+101.65 71.28 £10.09 83.50 +£4.26 65.19-731.61
(Hg-N/L)
Nitrate
2.78 +0.91 29.42 £ 39.44 58.10 £ 14.88 13.93 +5.39 2.92 +4.81 2.78 -58.10
(Hg-NL)
Table 7 Water quality in Dokkrai reservoir during August to December 2020
Parameter/Month August September October November December Min-Max
pH 8.20 +0.20 7.02+0.17 7.85+0.37 8.31+£0.04 7.66 +0.11 7.02-8.31
Temperature
29.10 £ 0.49 29.27 £1.35 29.73 £1.06 31.53£1.04 28.00 £ 1.06 28.00-31.53
(°C)
Dissolved oxygen
4.67 +0.92 4.63 +2.11 6.73 +1.85 7.30 £ 3.03 4.47 £0.78 4.47 -7.30
(mg/L)
Conductivity
306.00 + 89.02 242.33 £ 55.19 250.67 £ 2.52 240.33 £ 1.53 237.00 + 3.61 237.00 - 306.00
(uS/cm)
Chlorophyll a
13.92 + 16.82 16.06 + 11.84 2513 +£5.84 21.14 £6.68 16.63 = 8.59 13.92-25.13
(Hg/L)
BOD
2.60 +1.31 3.00 £ 0.53 4.00 £1.51 5.00 + 1.22 4.60+£2.78 2.60 -5.00
(mg/L)
Phosphate
57.64 £20.78 13.45+1.43 916.92 + 55.35 935.34 + 98.90 34.60 +6.26 13.45-935.34
(Hg-PIL)
Ammonia
212.68 + 230.61 55.61+2.12 36.14 £ 11.33 212,97 £+ 303.60  128.69 + 37.35 36.14 - 212.97
(Hg-NL)
Nitrate
171.44 £130.66  119.07 + 71.89 29.88 £ 20.40 15.87 £ 1.52 6.89 + 5.41 6.89 -171.44
(Hg-NL)
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Table 8 Water quality in Nongplalai reservoir during August to December 2020

Parameter/Month August September October November December Min-Max
pH 7.79 £ 0.06 7.33+0.17 7.82+0.35 8.34 £ 0.27 8.03 £ 0.39 7.33-8.34
Temperature
3117 +£1.29 31.73+£0.92 29.63 £ 0.31 31.10 £ 1.04 27.47 £0.59 27.47-31.73
(°C)
Dissolved oxygen
6.10 + 0.80 5.03 +1.07 6.17 +0.83 9.63 +0.38 6.37 £ 1.46 5.03-9.63
(mg/L)
Conductivity
19420 + 13.46  229.33 + 19.55 201.33 £ 21.15 206.53 £ 17.73 22527 +61.28 194.20 - 229.33
(uS/cm)
Chlorophyll a
6.10 +4.27 16.20 £ 3.92 17.05 + 16.47 114.45 + 53.78 57.85 + 20.39 6.10 - 114.45
(bg/L)
BOD
253+1.14 2.47 +0.95 2.87 +0.81 3.80 +0.35 4.67 £0.81 247 -4.67
(mg/L)
Phosphate
23.38 £4.46 33.66 + 2.23 889.29 + 267.09 787.99 + 86.84 30.41 £ 6.26 23.38 - 889.29
(Wg-P/L)
Ammonia
50.37 £+ 7.67 55.12 £19.29 26.54 £ 14.12 116.23 £ 119.01 102.44 +29.78 26.54 -116.23
(Hg-N/L)
Nitrate
110.93 + 9.59 64.83 £ 22.76 197.73 £+ 67.02 133.95 +69.73 79.07 £ 62.47 79.07 -197.73
(Hg-NIL)
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Table 9 AARL-PC Score in Bangphra reservoir during August to December 2020

Month Average score Condition Water quality
August 2.6 Oligo — Mesotrophic Clean-moderate
September 2.8 Mesotrophic Moderate
October 3.6 Mesotrophic Moderate
November 3.1 Mesotrophic Moderate
December 2.7 Oligo — Mesotrophic Clean-moderate

Table 10 AARL-PC Score in Dokkrai reservoir during August to December 2020

Month Average score Condition Water quality
August 3.1 Mesotrophic Moderate
September 2.7 Oligo — Mesotrophic Clean-moderate
October 2.9 Mesotrophic Moderate
November 3.1 Mesotrophic Moderate
December 2.6 Oligo — Mesotrophic Clean-moderate

Table 11 AARL-PC Score in Nongplalai reservoir during August to December 2020

Month Average score Condition Water quality
August 2.3 Oligo — Mesotrophic Clean-moderate
September 2.3 Oligo — Mesotrophic Clean-moderate
October 2.8 Mesotrophic Moderate
November 2.9 Mesotrophic Moderate
December 2.9 Mesotrophic Moderate
AATUNANNGIAE
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