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ABSTRACT

Rapid changes in land use due to urban development to support extensive
tourism activities have been important issues in Phuket province, southern Thailand. One of
obvious effects from the changes is a decline in water quality. This study was to monitor
relationships between land use and three biological indicators (total coliform bacteria,
phytoplankton and zooplankton) in six reservoirs of the province, during September 2011- July
2012. Using geographic information system, land use types adjacent to reservoirs within a buffer
zone of 500 meter were classified into five types (i.e., urban, agriculture, forest, water and others).
The result found, total coliform bacteria was high and risks for human health in highly-urbanized
reservoir (>40%), especially during September to November. The highest density of all
phytoplankton samples was observed in September and the lowest in May, Chlorophyceae was
the highest genera composition in all reservoirs. A significant difference in total abundance was
found between highly-urbanized and less-urbanized reservoirs with higher abundance in highly-
urbanized reservoirs that implied a high level of nutrient discharge to the reservoir. Zooplankton
abundance had the highest density in September and the lowest in March. Polyarthra sp.
dominated in highly-urbanized reservoirs, indicating a risk of eutrophication occurrence.
Evidence from the study indicates that land use types adjacent to the reservoir have significantly
impacted on variation in abundance and composition of plankton communities and total coliform
bacteria volume. Understanding such spatial and temporal variation provides a basis for water

resources management.

Keywords: Total Coliform Bacteria, Plankton Community, Tropical reservoir, Land use,

Geographic Information System
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Cyanophyta Cyanophyta Cyanophyta Cyanophyta
Myxophyceae Myxophyceae Cyanophyceae Cyanophyceae
Chlorophyta Chlorophyta Chlorophyta Chromophyta
Chlorophyceae Chlorophyceae Chlorophyceae Euglenophyceae
Euglenophyta Chrysophyta Prasinophyceae Dinophyceae
Euglenophyceae Xanthophyceae Euglenophyceae Cryptophyceae
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0-0-0 <2 - - 4-3-0 27 12 67
0-0-1 2 1.0 10 4-3-1 33 15 77
0-1-0 2 1.0 10 4-4-0 34 16 80
0-2-0 4 1.0 13 5-0-0 23 9.0 86
1-0-0 2 1.0 11 5-0-1 30 10 110
1-0-1 4 1.0 15 5-0-2 40 20 140
1-1-0 4 1.0 15 5-1-0 30 10 120
1-1-1 6 2.0 18 5-1-1 50 20 150
1-2-0 6 2.0 18 5-1-2 60 30 180
2-0-0 4 1.0 17 5-2-0 50 20 170
2-0-1 7 2.0 20 5-2-1 70 30 210
2-1-0 7 2.0 21 5-2-2 90 40 250
2-1-1 9 3.0 24 5-3-0 80 30 250
2-2-0 9 3.0 25 5-3-1 110 40 300
2-3-0 12 5.0 29 5-3-2 140 60 360
3-0-0 8 3.0 24 5-3-3 170 80 410
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4-2-1 26 12 65
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MPN/100 mL

100,000

10,000
1,000
100
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1 1 T T T T T
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MPN/100 mL
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gavulu@ouil aavlsuanmdsiiganylu@ouiiuiny 2555 (9,400 MPN/100 mL) AaiaaA
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1 a dJ Aa v o A (Y] (Y] <
4.3 ﬂ]i!!W‘iﬂi%%]ﬂﬂli’Niﬂt’l‘l/‘li’)iNl!‘Uﬂ"ﬂliﬂ‘i’lx‘iﬁuﬂiuuﬁgulﬁui’)x‘ﬁ]ﬂﬁ?ﬂ{}mﬂ
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a A sol A (% 4 =2
LL‘Uf’WI!,3EJ‘VN‘ViMﬂﬂluuTﬂMlﬁM@QUTQNZ'ﬁ’JuﬂJ@QQ’Jﬂﬁ UATIAU LIasAUS (2547) TaamsAns
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A A o I o 1 ~ A Aa [ 1 %,‘ Aa a ~ [ [
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a 4 1 [y 4
mulumasgiulsziani 3 (9,400-19,000 MPN/100 mL) A199INNSANEIVDINIAA YATIAL]
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' o g 2 2 <z
3190 4.2 15 Iaaesunuafizenavua (MPN/100 mL) luhyuylioaging aausinou

AUYIBY 2554 DINTNYIAN 2555

a d ;
» . PSnadnanesunuaiizenariaa (MPN/100 mL)
YHNBY QA 330

Ne.-54  WE-54  WA-55 WA-55  WA-55  N.A-55

PNUEITIU 1-1 24,000 2,200,000 2,300 1,300 2,300 1,700 2,231,600
1-2 2,700 140,000 1,300 2,200 1,300 2,300 149,800
1-3 4,900 28,000 2,300 2,300 1,300 2,200 41,000
Panasads 10,533 789,333 1,967 1,933 1,633 2,067 807,467
UM 2-1 2,600 2,200 800 500 500 2,200 8,800
2-2 4,900 7,900 300 1,700 1,300 3,300 19,900
2-3 7,900 7,900 500 800 300 4,009 22,800
Banaunde 5,133 6,000 700 1,000 867 3,467 17,167
J1u'lneg 3-1 35,000 35,000 700 500 300 4,900 76,900
3-2 24,000 160,000 1,100 1,300 500 24,000 210,900
3-3 7,000 35,000 300 24,000 2,300 4,900 74,000
WBanaunde 22,000 76,667 867 8,600 1,200 11,267 120,600
ih 4-1 7,900 13,000 13,000 17,00 11,000 24,000 85,900
4-2 13,000 3,300 17,000 3,300 11,000 2,300 49,900
4-3 17,000 14,000 7,900 7,900 35,000 3,300 85,100
Panasads 12,633 10,100 12,633 9,400 19,000 9,867 73,633
UMY 5-1 7,900 2,700 4,900 17,000 2,300 140,000 174,800
5-2 28,000 24,000 24,000 160,000 2,300 80,000 318,300
5-3 4,900 3,300 2,300 30,000 2,300 80,000 122,800
Panasads 13,600 10,000 10,400 69,000 2,300 146,667 205,300
1.9. 6-1 2,600 54,000 4,900 7,900 800 130,000 200,200
6-2 7,900 54,000 3,400 1,100 1,300 80,000 147,700
6-3 2,700 24,000 3,300 300 1,300 13,000 45,100
WBanaunde 4,400 44,000 3,900 3,267 1,133 74,333 131,000

PHanoundes 68,300 935,100 30,433 93,200 26,133 247,667 1,401,833
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4.4 ANUVAINHABIEZANNYAYNVBINAINABUNT MYl Tagin

mﬂmﬁmswﬁmmwam‘wa1ﬂmamwmﬁmauﬁ%“luﬁaasinﬁmumﬁauﬁw
Yandagina AausiAeuTuee 2554 DUABUNTNGIAN 2555 TWUNANUURAINHAWFIAAY
Christensen (1962, 1966) $195a1ag dan1 2edsmy (2543) Muumasiaevfiznaua 3 A34u
(Division) 7 ﬂf,j: 1 (Class) 12 9UAY (Order) 20 19 (Family) 48 @)@ (Genus) ﬁﬁ‘ﬁ
Division Cyanophyta
Class Cyanophyceae (Blue-green algae)
Order Chroococcales
Family Chroococcaceae
Chroococus sp.
Merismopedia sp.
Family Microcystaceae
Microcystis sp.
Order Nostocales
Family Nostocaceae
Anabaena sp.
Cylindrospermopsis spp.
Family Oscillatoriaceae
Lyngbya sp.
Oscillatoria sp.
Spirulina sp.
Division Chlorophyta
Class Chlorophyceae (Green algae)
Order Chlorococcales
Family Coelastraceae
Coelastrum spp.
Family Hydrodictyaceae
Pediastrum spp.

Family Oocystaceae



Ankistrodesmus sp.
Chlorella sp.
Dictyosphaerium sp.
Dimorphococcus sp.
Kirchneriella sp.
Monoraphidium sp.
Nephrocytium sp.
Oocystis spp.
Schroederia sp.
Tetraedron spp.
Family Scenedesmaceae
Actinastrum sp.
Crucigenia sp.
Micractinium sp.
Scenedesmus spp.
Order Tetrasporales
Family Coccomyxaceae
Elakatothrix sp.
Order Volvocales
Family Volvocaceae
Eudorina spp.
Order Zygnematales
Family Desmidiaceae
Closterium sp.
Cosmarium sp.
Desmidium sp.
Euastrum sp.
Micrasterias sp.
Onychonema sp.

Spondylosium sp.



Staurastrum spp.

Triploceras sp.
Family Zygnemataceae
Spirogyra sp.
Zygnema sp.
Class Euglenophyceae (Euglenoid)
Order Euglenales
Family Euglenaceae
Euglena spp.

Phacus spp.

Trachelomonas spp.

Division Chromophyta
Class Bacillariophyceae (Diatom)
Order Bacillariales
Family Bacillariaceae
Nitzchia sp.
Family Fragilariaceae
Fragilaria sp.
Synedra sp.
Family Naviculaceae
Navicula sp.
Class Chrysophyceae (Golden algae)
Order Ochromonadales
Family Dinobryaceae
Dinobryon spp.
Class Dinophyceae (Dinoflagellate)
Order Gonyaulacales
Family Ceratiaceae
Ceratium sp.

Order Peridiniales

55
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Family Peridiniaceae
Peridinium spp.
Class Xanthophyceae (Yellow-green algae)
Order Mischococcales
Family Centritractaceae
Centritractus sp.
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Class Monogononta
Order Plioma
Family Brachionidae
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Brachionus sp.
Keratella sp.
Family Synchaetidae
Polyarthra sp.
Family Trichocercidae
Trichocerca sp.
Order Flosculariacea
Family Hexarthridae
Hexarthra sp.
Family Testudinellidae
Filinia sp.
Family Conochilidae
Conochilus sp.
Phylum Arthropoda
Class Crustacea
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Family Diaptomidae
Diaptomus sp.
Order Cyclopoida
Family Cyclopidae
Cyclopoid copepodite

Cyclopoid nauplius
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Order Diplostraca
Family Bosminidae
Bosmina sp.
Family Sididae

Diaphanosoma sp.
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Division Cyanobacteria

Class Cyanophyceae

Anabaena sp. 1,760 - - - - - 1,760 0.02
Chroococcus sp. - - - - - 8,800 8,800 0.11
Merismopedia sp. - - - - 1,100 3,100 4,200 0.05
Microcystis sp. - 2,100 2,900 - - - 5,000 0.06
Oscillatoria sp. - - - - 3,000 - 3,000 0.04

Division Chlorophyta

Class Chlorophyceae

Actinastrum spp. - - - - - 3,500 3,500 0.04
Chlorella sp. - 805,200 - - - - 805,200 9.73
Coelastrum spp. 9,680 2,500 - 17,600 - - 29,780 0.36
Cosmarium sp. 11,440 - 2,500 15,400 - 2,900 32,240 0.39
Dictyosphaerium sp. - 2,000 6,500 - - - 8,500 0.10
Dimorphococcus sp. - 1,900 8,700 - 1,100 - 11,700 0.14
Elakatothrix sp. - 1,800 2,000 15,400 25,300 4,400 48,900 0.59
Eudorina sp. 2,640 2,900 - 121,000 - 12,000 138,540 1.67
Kirchneriella sp. 1,760 - 2,200 6,300 - 2,300 12,560 0.15
Micractinium sp. 5,280 - 2,400 24,200 - - 31,880 0.39
Monoraphidium sp. - 8,900 17,600 6,800 2,500 14,000 49,800 0.60
Oocystis spp. 2,640 - - 4,400 - 2,400 9,440 0.11
Pediastrum spp. 880 2,500 - - - 2,300 5,680 0.07
Tetraedron spp. 4,400 - - 7,000 - 6,800 18,200 0.22
Triploceras sp. - - 8,000 5,000 - - 13,000 0.16
Scenedesmus spp. 1,760 - - 4,800 - - 6,560 0.08
Sphaerocystis sp. - - - 7,000 - 2,300 9,300 0.11
Staurastrum spp. 951,280 915,200 1,837,000 1,500,400 495,000 519,200 6,218,080 75.15

Division Chromophyta

Class Euglenophyceae
Euglena spp. 4,620 - - - - - 4,620 0.06
Phacus spp. 4,800 - - 2,200 1,100 2,200 10,300 0.12
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Trachelomonas spp. 3,520 - - - - - 3,520 0.04
Class Bacillariophyceae

Navicula sp. - - - - - 4,400 4,400 0.05

Class Chrysophyceae

Dinobryon spp. - 4,400 2,200 99,000 1,100 24,200 130,900 1.58
Class Dinophyceae

Peridinium spp. 70,400 129,800 154,000 81,400 116,600 92,400 644,600 7.79

59U (cell/m’) 1,076,860 1,879,200 2,046,000 1,917,900 646,800 707,200 8,273,960 100

H [l J ° o o <
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ne.-54  W8-54  W.A-55 1.n.-55 WA-55 NA-55  (cel/m)

Division Cyanobacteria

Class Cyanophyceae
Anabaena sp. 2,640 2,000 780 2,320 - 2,300 10,040 1.10
Chroococus sp. - - - 6,300 - 4,700 11,000 1.20
Cylindrospermopsis spp. - - - - - 9,100 9,100 0.99
Lyngbya sp. - - - - - 2,100 2,100 0.23
Merismopedia sp. - 2,800 - - 740 4,400 7,940 0.87
Microcystis sp. - 37,400 - - 1,760 - 39,160 428
Oscillatoria sp. 3,520 2,100 4,400 2,201 - 8,300 20,521 2.24
Spirulina sp. - - 870 - 960 - 1,830 0.20

Division Chlorophyta

Class Chlorophyceae
Actinastrum sp. 850 - - - - - 850 0.09
Ankistrodesmus spp. 960 - - 2,800 1,768 2,547 8,075 0.88
Coelastrum sp. 4,400 2,400 - 2,300 1,760 2,000 12,860 1.41
Cosmarium sp. 10,560 15,400 1,760 13,200 7,040 28,600 76,560 8.37
Dictyosphaerium sp. - - 810 19,800 1,000 - 21,610 2.36

Dimorphococcus sp. - 6,900 1,760 - - - 8,660 0.95
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ananny - 3 %
1.8.-54 N.8.-54 U.A.-55 u.n.-55 N.A.-55 N.A.-55  (cell/m)
Elakatothrix sp. - 11,000 - - 870 19,800 31,670 3.46
Euastrum sp. - 2,000 - 2,800 1,760 - 6,560 0.72
Eudorina spp. 2,680 4,200 830 - 740 - 8,450 0.92
Kirchneriella sp. - 15,400 900 - 2,640 8,200 27,140 2.97
Micractinium sp. 2,640 2,300 - 2,100 - - 7,040 0.77
Micrasterias sp. - - 860 - 950 - 1,810 0.20
Monoraphidium spp. - 4,400 - 2,500 - - 6,900 0.75
Nephrocytium sp. - 11,000 - - 1,760 - 12,760 1.39
Onychonema sp. - 8,800 3,520 - 880 6,600 19,800 2.16
Oocystis spp. - 2,200 880 - 2,640 4,400 10,120 1.11
Pediastrum spp. - 2,600 - - - - 2,600 0.28
Scenedesmus spp. - - - - - 3,000 3,000 0.33
Sphaerocystis sp. - - - 2,500 - - 2,500 0.27
Staurastrum spp. 57,200 101,200 64,240 72,600 43,120 25,000 363,360  39.71
Tetraedron spp. 880 2,000 - 2,600 1,760 - 7,240 0.79
Zygnema sp. - 6,600 890 - - - 7,490 0.82
Division Chromophyta
Class Euglenophyceae
Phacus spp. - - - - 790 - 790 0.09
Trachelomonas spp. 3,520 29,000 5,000 2,600 4,800 2,800 47,720 5.22
Class Bacillariophyceae
Fragilaria sp. - 2,900 - - - - 2,900 0.32
Navicula sp. - 2,000 - - - 22,000 24,000 2.62
Nitzchia sp. - - - - - 2,600 2,600 0.28
Class Chrysophyceae
Dinobryon spp. 650 - - 19,800 - 2,300 22,750 2.49
Class Dinophyceae
Peridinium spp. 15,840 15,400 820 24,000 2,640 6,800 65,500 7.16
39U (cell/m’) 106,340 292,000 88,320 180,421 80,378 167,547 915,006 100
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- ﬂ?1Nﬁu1!!1~iu‘ll?)\1!!WﬁQﬁﬂi’)uﬁ‘lf (amaﬁ/gnmaﬁmm) EREY
ananny - . LA
0.8.-54 N.8.-54 U.n.-55 UA-55 NWA-S5 0 N.A-SS (cell/m’)
Division Cyanobacteria
Class Cyanophyceae
Chroococcus sp. - 2,710 - - 13,200 - 15,910 043
Cylindrospermopsis spp. 7,040 2,560 - 61,600 7,720 - 78,920 2.12
Merismopedia sp. 10,560 - 3,320 4,490 1,180 17,600 37,150 1.00
Oscillatoria sp. 575,520 2,230 - 4,120 1,250 - 583,120 15.69
Spirulina sp. 153,120 - - - - - 153,120 4.12
Division Chlorophyta
Class Chlorophyceae
Actinastrum sp. 168,960 6,680 - - - - 175,640 4.73
Ankistrodesmus spp. - - - - 1,130 - 1,130 0.03
Closterium sp. - - - 2,450 - - 2,450 0.07
Coelastrum spp. 491,040 349,800 5,230 15,600 4,600 15,400 881,670 23.72
Crucigenia sp. - 35,200 - 2,270 - - 37,470 1.01
Dictyosphaerium sp. - - - - 1,150 - 1,150 0.03
Elakatothrix sp. - - - 37,400 3,370 4,260 45,030 1.21
Eudorina spp. 116,160 6,320 - 19,800 - 19,800 162,080 4.36
Micractinium sp. - 63,800 - - - - 63,800 1.72
Monoraphidium sp. 7,040 6,980 5,500 8,450 - 2,100 30,070 0.81
Oocystis spp. - - - - 2,800 2,650 5,450 0.15
Pediastrum spp. 12,320 4,900 1,120 8,810 3,260 4,400 34,810 0.94
Scenedesmus spp. 84,480 17,600 - - 2,400 12,000 116,480 3.13
Sphaerocystis sp. - - - 4,580 - 2,360 6,940 0.19
Spondylosium sp. - - - - 1,190 - 1,190 0.03
Staurastrum spp. 22,880 13,200 16,500 18,000 16,500 17,000 104,080 2.80
Tetraedron spp. 17,000 4,580 1,850 - 1,650 4,420 29,500 0.79
Division Chromophyta
Class Euglenophyceae
Euglena spp. 8,500 4,290 - - - 6,650 19,440 0.52
Phacus spp. 95,040 13,200 4,200 - 2,300 13,200 127,940 3.44
Trachelomonas spp. 140,800 26,400 36,300 13,200 64,900 45,000 326,600 8.79
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- ﬂ'ﬂN‘Yi‘l—ﬂ!!‘lfiu"lli’)\‘l!!Wﬁ\‘if‘\’ﬂi’)‘]»!ﬁ‘li (wnﬁ/gnmﬂﬁmm) EREY
ﬁQﬁﬂWU - . LA
0.8.-54 N.8.-54 U.n.-55 UA-55 W.A-S5 .A.-55 (cell/m’)
Class Bacillariophyceae
Navicula sp. 1,760 - - - - - 1,760 0.05
Class Chrysophyceae
Dinobryon spp. - 4,500 - - - - 4,500 0.12
Class Dinophyceae
Ceratium sp. 1,870 6,500 4,320 13,200 5,190 13,200 44,280 1.19
Peridinium spp. 38,720 2,100 227,800 37,400 17,600 283,800 607,420 16.34
Class Xanthophyceae
Centritractus sp. - 12,000 1,180 4,610 - - 17,790 0.48
3 (cell/ms) 1,952,810 585,550 307,320 255,980 151,390 463,840 3,716,890 100
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ANTNNANHINN 4 ﬂ'J'ljJWuuluuma\ulwa\iﬂm@uw%iuﬂulﬂu'@Qﬁ]'lw’] DUNDIUDI INNIA

< ' @
e TugiudpunueIs 2554 DanTNYIAN 2555

- mm‘nmu‘dummu‘wmﬁﬂauﬁ‘v (Wﬁﬁ/gﬂﬂﬁ’lﬁ,mﬂi) EREY
ananiy - . %
n.8.-54 N.8.-54 u.A.-55 U.n.-55 N.A.-55 .A.-55 (cell/m’)

Division Cyanobacteria

Class Cyanophyceae
Anabaena sp. - - - 2,170 - - 2,170 0.04
Chroococus sp. 2,640 - - 30,800 1,661,000 963,600 2,658,040  45.34
Cylindrospermopsis sp. - - 8,340 - 9,800 2,350 20,490 0.35
Merismopedia sp. 1,760 - - 2,830 - 4,230 8,820 0.15
Microcystis sp. - 1,467 6,640 - 1,750 - 9,857 0.17
fsdfsp. 856 733 - 4,800 1,900 - 8,289 0.14

Division Chlorophyta

Class Chlorophyceae
Actinastrum sp. 2,640 - - - - 13,200 15,840 0.27
Ankistrodesmus spp. 3,520 - 9,000 15,400 3,900 - 31,820 0.54
Closterium sp. 860 - - 8,670 - - 9,530 0.16
Coelastrum spp. 28,160 16,870 - 46,200 4,810 22,000 118,040 2.01
Cosmarium sp. 5,280 - - 44,000 - 4,500 53,780 0.92
Crucigenia sp. - - - 2,210 - 6,300 8,510 0.15
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- ﬂ'JnJ‘Yi‘I—!‘I!!‘lfiu“lli’)\‘l!!WﬁQf‘]’ﬂi’)‘]»!ﬁ“lf (wnﬁ/gnmﬂﬁmm) EREY
ananny - . A
0.8.-54 Ne.-54 N.A-55 WSS N.A.-55 .A.-55 (cell/m)
Dictyosphaerium sp. - - 2,380 - 1,500 - 3,880 0.07
Elakatothrix sp. - - 48,400 13,000 - - 61,400 1.05
Eudorina spp. 29,920 - - 4,890 - 4,300 39,110 0.67
Kirchneriella sp. - - - 6,500 - - 6,500 0.11
Micractinium sp. 5,280 - 8,650 2,240 5,980 - 22,150 0.38
Monoraphidium sp. 10,560 - 46,200 11,580 5,200 4,140 77,680 1.33
Nephrocytium sp. - - - - 4,500 - 4,500 0.08
QOocystis spp. - 733 6,640 11,600 - 14,500 33,473 0.57
Pediastrum spp. 880 1,467 13,200 - 3,380 - 18,927 0.32
Scenedesmus spp. 16,720 3,667 4,150 2,300 6,500 37,400 70,737 1.21
Schroederia sp. - - - - 3,340 - 3,340 0.06
Spirogyra sp. 890 - - - - - 890 0.02
Staurastrum spp. 179,000 2,934 98,000 677,600 17,600 48,400 1,023,534 17.46
Tetraedron spp. 7,040 739 2,300 - 1,500 2,140 13,719 0.23
Zygnema sp. - 733 - - - - 733 0.01
Division Chromophyta
Class Euglenophyceae
Phacus spp. 3,520 1,467 4,520 - 4,480 8,350 22,337 0.38
Trachelomonas spp. 28,160 33,007 13,200 14,000 15,400 57,200 160,967 2.75
Class Bacillariophyceae
Navicula sp. 1,760 - - - - - 1,760 0.03
Class Chrysophyceae
Dinobryon spp. 168,960 - 15,400 26,200 - 244,200 454,760 7.76
Class Dinophyceae
Ceratium sp. - - 2,250 - - 2,400 4,650 0.08
Peridinium spp. 394,240 1,467 345,400 46,200 25,300 70,400 883,007 15.06
Class Xanthophyceae
Centritractus sp. - - 6,320 - - 2,780 9,100 0.16
39U (cell/m’) 892,646 65,285 640,990 973,190 1,777,840 1,512,390 5,862,341 100
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- mm‘nmuﬁummuwmﬁﬂauﬁm (waﬁ/gnmﬂﬁmm) N
ananny ~ . %
0.8.-54 N.8.-54 U.n.-55 U.A.-55 W.A.-55 f.A.-55 (cell/m’)
Division Cyanobacteria
Class Cyanophyceae
Anabaena sp. - 13,200 - 17,850 - - 31,050 0.71
Chroococus sp. - 2,350 6,650 - - - 9,000 0.21
Cylindrospermopsis spp. - - 1,980 2,650 1,145 - 5,775 0.13
Merismopedia sp. 2,640 19,800 - 2,480 - 2,650 27,570 0.63
Microcystis sp. - 11,850 - - - - 11,850 0.27
Oscillatoria sp. 4,412 - - 4,400 - - 8,812 0.20
Division Chlorophyta
Class Chlorophyceae
Ankistrodesmus sp. - - - - 4,100 - 4,100 0.09
Closterium sp. - - - - 5,800 9,245 15,045 0.34
Coelastrum spp. 15,840 23,560 4,147 15,400 5,280 1,890 66,117 1.51
Cosmarium sp. 9,680 35,200 41,800 17,600 - 3,800 108,080 2.48
Crucigenia sp. - - 2,300 - - - 2,300 0.05
Dictyosphaerium sp. - - 6,400 - 1,560 9,740 17,700 0.41
Elakatothrix sp. - 2,100 - 21,000 8,700 6,600 38,400 0.88
Euastrum sp. - 4,260 15,400 - - 1,740 21,400 0.49
Eudorina spp. 44,000 19,800 - 2,640 1,810 13,200 81,450 1.87
Kirchneriella sp. 889 - - - - 1,580 2,469 0.06
Monoraphidium sp. 2,640 4,120 - - 20,900 5,360 33,020 0.76
Nephrocytium sp. - - - - 16,500 - 16,500 0.38
Oocystis spp. - 4,350 4,210 12,000 - 4,690 25,250 0.58
Pediastrum spp. 1,320 6,350 3,240 2,150 3,650 5,100 21,810 0.50
Scenedesmus spp. 580 3,100 8,360 - 3,350 2,850 18,240 0.42
Schroederia sp. - - - - 1,410 - 1,410 0.03
Sphaerocystis sp. - - - - - 6,640 6,640 0.15
Spondylosium sp. - - - - 1,120 - 1,120 0.03
Staurastrum spp. 96,800 220,000 855,800 778,020 333,300 268,400 2,552,320  58.46
Tetraedron spp. 78,630 6,700 10,900 9,800 - - 106,030 2.43
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- mm‘nmuﬁummuwmﬁﬂauﬁm (!Wﬁﬁ/gﬂﬂ]ﬂﬁmﬂi) N
ananny ~ . %
0.8.-54 N.8.-54 N.0n.-55 U.n.-55 W.A.-55 n.0.-55 (cell/m’)
Division Chromophyta
Class Euglenophyceae
Phacus spp. 13,120 4,180 4,250 6,600 2,360 13,140 43,650 1.00
Trachelomonas spp. 53,260 5,360 8,210 4,410 19,800 4,120 95,160 2.18
Class Chrysophyceae
Dinobryon spp. 874 19,800 - - - - 20,674 0.47
Class Dinophyceae
Ceratium sp. 821 - 13,560 4,150 3,960 6,630 29,121 0.67
Peridinium spp. 79,200 378,400 184,800 72,600 103,400 125,400 943,800 21.62
39U (cell/m’) 404,706 784,480 1,172,007 973,750 538,145 492,775 4,365,863 100
VI'Iﬁ'I\‘iﬂ]ﬂNT—!'Jﬂ‘ﬁ 6 mmwmmimmmwmﬁmuﬁﬂuﬂgumﬁm 4.9. éilﬂﬂﬂgﬁ ﬁlﬂﬁfﬂalﬁﬁ
Tusrufeunueey 2554 BansngIAY 2555
- mm‘ﬁmuﬂummuwmﬁmwﬁ‘v (!“liﬂé/gﬂﬂ]ﬁﬁmﬂi) U
ananny - . %
0.8.-54 W.e.-54  U.A-55 U.n.-55 W.A.-55 n.0.-55 (cell/m)
Division Cyanobacteria
Class Cyanophyceae
Anabaena sp. - - - - 1,012 - 1,012 0.08
Chroococus sp. - - - - 5,540 - 5,540 0.45
Cylindrospermopsis spp. - 7,840 - 4,105 2,040 1,540 15,525 1.26
Merismopedia sp. - 1,210 - 4,560 - 3,240 9,010 0.73
Microcystis sp. - - - - 1,560 - 1,560 0.13
Oscillatoria sp. 1,760 - 2,350 - - - 4,110 0.33
Spirulina sp. - - - - - 1,180 1,180 0.10
Division Chlorophyta
Class Chlorophyceae
Actinastrum sp. - - - 2,560 - - 2,560 0.21
Ankistrodesmus spp. 7,920 2,341 - - 4,050 48,400 62,711 5.10
Closterium sp. 6,160 - - - - 1,023 7,183 0.58
Coelastrum spp. 32,560 18,700 2,540 15,020 14,300 15,400 98,520 8.02
Crucigenia sp. - 1,650 - - - - 1,650 0.13
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- ﬂ'JnJ‘Yi‘I—ﬂ!!‘liuﬂlﬂﬂ!!Wﬁﬂﬁﬂi’)‘]»!ﬁ‘li (wnﬁ/gnmﬂﬁmm) EREY
ananny ~ . %
0.8.-54 N.8.-54 U.A.-55 U.n.-55 W.A.-55 f.A.-55 (cell/m)
Dictyosphaerium sp. - 4,520 - - - - 4,520 0.37
Elakatothrix sp. - - - - - 2,240 2,240 0.18
Eudorina spp. 45,760 - - 6,320 3,840 2,010 57,930 4.71
Kirchneriella sp. - - - 4,320 1,620 1,020 6,960 0.57
Micractinium sp. 1,765 - - - - - 1,765 0.14
Micrasterias sp. 980 - - - - - 980 0.08
Monoraphidium sp. 3,520 3,000 4,280 2,250 14,000 3,100 30,150 2.45
Nephrocytium sp. - - - - 1,140 - 1,140 0.09
Oocystis spp. 5,280 1,300 - - 1,030 1,240 8,850 0.72
Pediastrum spp. - - 8,800 - - 2,000 10,800 0.88
Scenedesmus spp. 580 1,450 - 2,200 - 1,920 6,150 0.50
Staurastrum spp. 17,950 9,380 6,680 26,400 11,350 5,420 77,180 6.28
Tetraedron spp. - - 2,245 8,350 2,650 4,142 17,387 1.41
Division Chromophyta
Class Euglenophyceae
Euglena spp. 1,487 - - 8,123 1,020 3,405 14,035 1.14
Phacus spp. 1,760 2,670 17,240 35,200 6,500 3,278 66,648 5.42
Trachelomonas spp. 5,280 83,600 74,800 105,600 94,600 75,900 439,780 35.79
Class Bacillariophyceae
Navicula sp. - - - 2,450 - 1,230 3,680 0.30
Class Chrysophyceae
Dinobryon spp. 47,520 4,312 37,400 4,650 6,870 16,500 117,252 9.54
Class Dinophyceae
Ceratium spp. - - 2,450 2,310 - - 4,760 0.39
Peridinium spp. 903 38,500 37,400 24,200 18,700 18,700 138,403 11.26
Class Xanthophyceae
Centritractus sp. - 3,206 - - 1,158 3,250 7,614 0.62
T (cell/mj) 181,185 183,679 196,185 258,618 192,980 216,138 1,228,785 100
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4 ﬂ'JnJ‘Yi‘lﬂ!!‘l:!u“lli’)\‘l!!WﬁQﬁﬂi’)ué{ﬂ’j (é’h/gnmﬂﬁmm) 33U
ananwy » ) , %
N.8.-54 N.8.-54 u.n.-55 u.n.-55 NW.A.-55 .A.-55 (A/NUIANINAT)
Phylum Rotifera
Anuraeopsis 132 - - - - - 132 2.56
Brachionus - 51 - - - - 51 0.99
Polyarthra 396 45 1,540 86 484 1,276 3,827 74.18
Trichocerca 92 87 49 41 - - 269 5.21
Hexarthra - - 79 - - - 79 1.53
Phylum Arthropoda
Cyclopoid copepodite 47 52 41 49 - 40 229 4.44
Cyclopoid nauplius 176 176 46 - - - 398 7.71
Bosmina - 38 - 54 - 50 142 2.75
Diaphanosoma 32 - - - - - 32 0.62
U (ﬁQ/QﬂUWﬁﬁm&li) 875 449 1,755 230 484 1,366 5,159 100
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4 mmﬁmuﬂummuwmﬁﬂ614&’91’3 (ﬁ?/gﬂﬂ]ﬂﬁ!ﬂﬂ’i) 33U
ananwy » 3 , %
N.8.-54 N.8.-54 u.n.-55 u.n.-55 NW.A.-55 .A.-55 (A/NUIANINAT)
Phylum Rotifera
Anuraeopsis 45 - - - - - 45 1.58
Brachionus 47 88 - - - - 135 4.74
Keratella 132 53 - - - - 185 6.50
Polyarthra 352 84 176 132 86 49 879 30.86
Trichocerca 81 49 75 43 72 93 413 14.50
Hexarthra 220 50 83 - - - 353 12.39
Phylum Arthropoda
Diaptomus 42 - 44 - 85 - 171 6.00
Cyclopoid copepodite 176 53 47 - 40 - 316 11.10
Cyclopoid nauplius - 89 - 132 - - 221 7.76
Bosmina - - - 41 - - 41 1.44
Diaphanosoma 36 53 - - - - 89 3.13
U (ﬁ?/gﬂﬂ”lﬂﬁluﬁi) 1,131 519 425 348 283 142 2,848 100
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4 mmﬁmuﬂummuwmﬁﬂaui‘fﬂ’i (é’h/gnmﬂﬁmm) 33U
ananwy » ) , %
N.8.-54 W.8.-54 u.n.-55 u.n.-55 NW.A.-55 .A.-55 (A/NUIANINAT)
Phylum Rotifera
Anuraeopsis 616 48 264 441 224 352 1,945 8.13
Brachionus 792 82 452 176 86 132 1,720 7.19
Keratella 178 396 - 52 - 47 673 2.81
Polyarthra 1,162 132 352 792 792 1,188 4,418 18.47
Trichocerca - 2,420 - - - - 2,420 10.12
Hexarthra - 47 86 - 53 - 186 0.78
Conochilus - 51 - - - - 51 0.21
Phylum Arthropoda
Diaptomus - 47 80 132 45 - 304 1.27
Cyclopoid copepodite 2,332 - 264 79 176 352 3,203 13.39
Cyclopoid nauplius 4,180 878 176 663 231 1,148 7,276 30.42
Bosmina 176 264 308 352 94 132 1,326 5.54
Diaphanosoma 308 - - - 85 - 393 1.64
U (ﬁl/gﬂﬂiﬂﬁluﬁi) 9,744 4,365 1,982 2,687 1,786 3,351 23,915 100
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4 ﬂ'ﬂﬂ»l‘ﬁuﬂl‘liu"ll?)\‘l!!“l"lﬁ\‘iﬁﬂi’)ué{ﬂ’j (ﬁﬁ/gﬂﬂ]ﬂﬁ’ﬂ\lﬂi) 33U
ananwy » 3 , %
N.8.-54 N.8.-54 U.A.-55 u.n.-55 NW.A.-55 .A.-55 (A/NUIANINAT)
Phylum Rotifera
Anuraeopsis 1,980 345 82 - - - 2,407 11.67
Brachionus 4,598 528 264 - - 40 5,430 26.32
Keratella 88 1,276 1,245 43 - - 2,652 12.86
Polyarthra 2,508 1,188 1,452 150 704 308 6,310 30.59
Trichocerca 364 176 93 176 440 - 1,249 6.05
Hexarthra 572 84 264 - - - 920 4.46
Phylum Arthropoda
Cyclopoid copepodite 264 132 - 41 - 49 486 2.36
Cyclopoid nauplius 352 - - 176 - 396 924 4.48
Bosmina 87 42 51 38 - 33 251 1.22
U (ﬁ?/gﬂﬂ”lﬂﬁlﬂ@]i) 10,813 3,771 3,451 624 1,144 826 20,629 100
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4 mmﬁmuﬂummuwmﬁﬂeu’é'fﬂ’j (ﬁﬁ/gﬂﬂ]ﬂﬁ’!?\lﬂi) 33U
ananwy » 3 , %
N.8.-54 N.8.-54 u.n.-55 u.n.-55 NW.A.-55 .A.-55 (A/NUIANINAT)
Phylum Rotifera
Anuraeopsis 924 84 94 - 41 - 1,143 4.01
Brachionus 352 1,056 264 465 52 578 2,767 9.70
Keratella 2,287 449 - - 47 - 2,783 9.76
Polyarthra 836 1,148 4,796 - 792 1,320 8,892 31.18
Trichocerca 1,689 136 174 84 265 352 2,700 9.47
Hexarthra 667 528 179 - 85 - 1,459 5.12
Filinia 97 48 - - 34 - 179 0.63
Phylum Arthropoda
Diaptomus 264 - - - - - 264 0.93
Cyclopoid copepodite 572 91 - 43 352 80 1,138 3.99
Cyclopoid nauplius 4,532 132 48 - - 308 5,020 17.60
Bosmina 1,540 43 - 139 92 227 2,041 7.16
Diaphanosoma 132 - - - - - 132 0.46
Rt (ﬁﬁ/’gﬂﬂiﬂﬁlﬂﬁi) 13,892 3,715 5,555 731 1,760 2,865 28,518 100
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4 mmﬁmuﬂummuwmﬁﬂeu’é'fﬂ’j (ﬁﬁ/gﬂﬂ]ﬂﬁ’!?\lﬂi) 33U
ananwy » 3 , %
N.8.-54 N.8.-54 u.n.-55 u.n.-55 NW.A.-55 .A.-55 (A/NUIANINAT)
Phylum Rotifera
Anuraeopsis - 658 - - 42 - 700 2.57
Brachionus - - 219 348 401 1,232 2,200 8.09
Keratella 487 132 40 375 - 648 1,682 6.19
Polyarthra 248 6,776 1,672 132 1,232 41 10,101 37.15
Trichocerca 41 748 264 138 528 256 1,975 7.26
Hexarthra 221 572 89 - 85 - 967 3.56
Filinia 308 362 4,664 - 265 - 5,599 20.59
Phylum Arthropoda
Diaptomus 132 - - - - 176 308 1.13
Cyclopoid copepodite 91 41 53 212 47 396 840 3.09
Cyclopoid nauplius 572 543 349 301 142 - 1,907 7.01
Bosmina 205 396 - - - 264 865 3.18
Diaphanosoma 46 - - - - - 46 0.17

3N (ﬁ?/gﬂﬂiﬂﬁluﬁi) 2,351 10,228 7,350 1,506 2,742 3,013 27,190 100

101



102

(A) (B)

© (D)

(E)

gﬂmﬂwmnﬁ 2 uwmﬁﬁauﬁ%ﬁwﬂuﬁmnmﬁmﬁhﬁﬁ"ﬂn‘,tﬁﬁﬁlm&mﬁeuﬁumau 2554 4
NINGHINY 2555

Class Cyanophyceae : (A) Oscillatoria sp., (B) Spirulina sp.

Class Chlorophyceae : (C) Actinastrum sp., (D) Ankistrodesmus sp., (E) Coelastrum sp.,

(F) Dictyosphaerium sp.
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Class Chlorophyceae : (A) Micractinium sp., (B) Staurastrum sp.1, (C) Staurastrum

sp.2, (D) Staurastrum sp.3, (E) Scenedesmus sp., (F) Pediastrum sp.
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Class Euglenophyceae : (A) Phacus sp., (B) Trachelomonas sp.

Class Chrysophyceae : (C) Dinobryon sp.

Class Dinophyceae : (D) Ceratium sp., (E) Peridinium spl., (F) Peridinium sp2.
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Phylum Rotifera : (A) Brachionus, (B) Keratella, (C) Polyarthra, (D) Trichocerca, (E)

Hexarthra, (F) Filinia
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Phylum Arthropoda : (A) Cyclopoid nauplius, (B) Cyclopoid copepodite, (C) Bosmina,

(D) Diaptomus
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