Y] a a d
6'l‘]J5‘]Jﬁ9Q'J‘i’lEl”l‘ln!‘il‘l‘in!ﬁ
TuNaINeNds ARINNSNHAIITAS

Ineenansuiiadia (ngnemans)

Syan

noAUManNs WoABMANT

M MV

v Y Y H
!%f')\i ﬂ’JHJ“ri'EﬂﬂﬂﬁWﬂﬂlﬂQﬁWﬂ‘ﬂﬂllﬁ$ﬂﬁﬂi$LﬁuﬂmﬂWWﬁWU?L’Jﬂ!ﬁu%ﬁﬂ@]%ﬂ’ﬂu

o o %
1‘1!‘]?\‘1‘”’058!‘1/‘!@] WHIAUATHITIA

Diversity of Algae and Water Quality Assessment in Sediment Areas

at Bueng Boraphet, Nakhon Sawan Province

U

LY a o
HINNIY mmn'lwm qaANMN

anarsantivveulas

i (= a a ¢ v
mm‘m‘nﬂinynmmwuﬁmn

d o 2
( 019138UNT 1@UNA, Ph.D. )
¢ (e a a I
210138 NUInINeninuEI I
Jd o o o
( soumManInsdasya %151, Drrer.nat. )
¢ e a a GOl
210138 NUInIneninuE I
4 g
( 599FNANTITOAT AW 937N, Ph.D. )
U Y a
HINUINININ
Jd o [ %
( seemMansINsdasaya 1918, Dr.rer.nat. )

%4

UNAINGNTY NHINGFUNBATATAS ST

( FOIPNANTINTINUIUT T52NA, D.Agr. )
AMUAVUNAING1aE

= A
UN ou N.f.




a a J
IMNMPTIUNUD
A
1393

' a ?
mmwmﬂwmﬂmmmmwmmzmiﬂszmuﬂmmwm

2 tg A =< < [ o 4
Usnununanaznou lueuosein 1WHIAUATEITIA

Diversity of Algae and Water Quality Assessment

in Sediment Areas at Bueng Boraphet, Nakhon Sawan Province

Tag

wnan Iniu gans

YD
TuNaIMeds NHIIMSUNEAIIaNS
4 o ] = a ] a 4
oANUANYIALWILT Y INemdasuiTuga (WgnEMAa3T)

N.f. 2555



Iwsu ganis 2555: anuranratevesdmienazmilszitiuguamihusnuiuianaznou
] @ @ = a v a
Tuilwesziia Tmdaunsalssd Psyaninnmansunniuda (wgnumans)
s a s 7= a a 7w 7 o =
AUINYNBAEAT MAIMRNEMNAAS 819155NSnEIMeTNUTHAN: 9101500ingY i,

Ph.D. 152 ¥iih

M5ANEIAIUBIAYTZADUVBIAIHII ANNHAINHAIBVDIT NI Y uazﬂmmwﬁm?nmﬁyuﬁ
anagznouluiliuesziiia Tandaunsanssd ssuhufoutuou 2552 fufeuningian 2553 Tasmsiny
A10819NN 2 1HDU 9 6 A%q mm;mﬁuﬁ’meim% 16 99 ﬁ’w?%mimﬂqmwmﬁ@auﬁizﬁuﬁaﬁuﬂunm
60 U ua:mnﬁ”ﬂﬂ%%”aﬁ'mmﬂmwmmﬁﬂu%qmﬁuﬁwﬁaaehmﬂgﬂ pamsanyITunaIniola 8
HUIA 66 dnNa suadlume Chlorophyta 32 @fla ¥#19A Cyanophyta 14 @fa ¥UIA Bacillariophyta 9 @fa
14720 Euglenophyta 4 @@ #143@ Chrysophyta 3 @@ 1143@ Pyrrhophyta 2 @@ Y19 Cryptophyta 1 @na
1agnuIA Charophyta I N IﬂEJ’cTWi’al18‘17;1/‘11JﬁﬂﬁLL‘Wi'ﬂiz"1]wslu‘VA\:{‘L!‘7']Lm%!’m1ﬁﬁ1ﬂﬁﬁﬂﬂ11ﬂﬂﬁﬁ‘mﬁﬂ
Anabaena, Dinobryon 12 Closterium MNEAY MIANEITIUANUYRYNVRIaImTIeIuTaueszifia wuh
mwmgm;mmﬁmimﬁﬁmﬁaiwin 63,895-221,168 HUI0ADAAT TABIADUNHAIANNDEINT10TIA1N
ynnniiga waziimanugngniesiigalufeuunsay uasmsansnSnanaiinmvesainsiely
favesziiadieTinsinsumnas Isilad 10 wunaeIsilad 1o IAundesenng 3.99-7.57 luTasniy

1A a0 A
apans laslinrgagalumoungyniay

=2 v 9 1 = S A ' H = J

msany1datedrumenmnuiniludsveszaiininnuldselavesdiunfesenang 44-102
a T I I T = J 1 a a v = '
uaas Manuiunsaduaimagsering 8-8.9 APUNHUIRAYISHIN 29-34.3 a3fgalsas A

= 3 A 3 = ' 1 FY 1 1 < = 1
YSuavewdanazaedunaesening 144.9-269.9 aruludiudain AnnuAMRaesenIg 114.1-209
' Y] ' T a A ~ 2 ~ ' A a o 1 a ' ° 9 ~
mu“lumumu AMUsuaoonFRUNaz U UR[YTTHIN 7.2-9.3 YUADNTUADANT lLﬁzﬂ'lﬂﬁu’]Ih‘h/‘hmGﬂ
' a ' a : H a A '
TENIN 212-267 ‘luiﬂwmuﬁmmummi mﬂﬂmmm‘wuﬂumnm‘nnmaﬂﬁzmammmﬂauwmw
Y o oo ' S A v 3 Y A A v ¥ ] ' Ax
ﬂmmwmﬂwﬂag“lummcnﬂﬂmmgmmuma'lﬂ LLﬁZLﬂJ61J§8L3JL!f‘;lil‘!ﬂWW"U@Qllﬁﬁﬁuﬂﬂﬂﬂl%ﬁ1ﬂﬁ1ﬂﬂﬁ~l’3‘ﬁ

' 3 3 o i @ H
AARL - PP Score wungammiim il ludsesziiataog luszaugauaimiinhunans

a

A A a A A o a a J o
DYUDBOUTA aiﬂﬂﬂ%ﬂﬂﬁlﬁfJVI‘]J‘%ﬂHTJTIEJ"IuWH‘EWﬁﬂ



Pairin Sudthung 2012: Diversity of Algae and Water Quality Assessment in Sediment Areas at
Bueng Boraphet, Nakhon Sawan Province. Master of Science (Botany), Major Field: Botany,

Department of Botany. Thesis Advisor: Miss Nuttha Sanevas, Ph.D. 152 pages.

The composition, diversity of algae and water qualities in sediment areas at Bueng Boraphet, (Nakhon
Sawan Province, Thailand), were investigated to assess its status from September 2009 to July 2010. Algal
samples were collected from 16 sites by draging a plankton net through the water surface for 60 seconds. The
physical factors of water in Bueng Boraphet were also determined at all sampling sites. A total of 8 divisions
and 66 genera of algae were identified. They were Chlorophyta (32 genera), Cyanophyta (14 genera),
Bacillariophyta (9 genera), Euglenophyta (4 genera), Chrysophyta (3 genera), Pyrrhophyta (2 genera),
Cryptophyta (1 genus) and Charophyta (1 genus). The largest distribution of algae in the study area was
Anabaena, Dinobryon and Closterium respectively. The cell abundance of algae varied from 63,895 units per
liter in January to 221,168 unit per liter in May. The algal biomass production by quantifying chlorophyll a

varied from 3.99-7.57 ng/l and also the biomass production was relatively high in May.

The physical factors of water showed that the transparency of water in Bueng Boraphet was 44-102
cm. The water’s pH level, temperature, dissolved solids, salinity, dissolved oxygen and electrical conductivity
was 8-8.9, 29-34.3°C, 114.9-269.9 ppm, 114.1-209 ppm, 7.2-9.3 mg/l and 212-267 pS cm'], respectively.
However, the water quality in the sediment areas was classified to be in the normal range of the standard
general water quality based on the result of physical factors of water. And the water quality in Bueng Boraphet

was classified to be in the mesotrophic status by using the AARL-PP Score assessment.
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1A Cryptophyta 1 @fa 1&un Cryptomonas sp.

¥N2@ Charophyta 1 #0a 1aln Chara sp.

37



Y v o 1 { a ¥ { <]
ﬂTiN‘ﬁ 3 memi%mmuﬂaqammmmwﬁwumnmﬁuﬁ@ﬂﬂzﬂ@uiuﬁqua3$LWﬂ

38

Division Order Family Genus
Cyanophyta Chroococcales Chroococcaceae Chroococcus
Merismopediaceae Merismopedia
Microcystaceae Microcystis
Nostocales Microchaetaceae Tolypothrix
Nostocaceae Anabaena,
Cylindrospermopsis, Nostoc
Rivulariaceae Calothrix
Scytonemaceae Scytonema
Oscillatoriales Oscillatoriaceae Lyngbya, Oscillatoria
Pseudanabaenaceae Pseudanabaena, Spirulina,
Planktolyngbya
Chlorophyta Chlorococcales Hydrodictyceae Pediastrum
Oocystaceae Ankistrodesmus,
Botryococcus, Chlorella,
Golenkinia, Kirchneriella,
Monoraphidium,
Nephrocytium, Qocystis,
Tetraedron
Scenedesmaceae Actinastrum, Coelastrum,

Crucigeniella,
Dictyosphaerium,
Dimorphococcus,

Scenedesmus
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Division Order Family Genus
Oedogoniales Oedogoniaceae Bulbochaete, Oedogonium
Volvocales Chlamydomonadaceae = Chlamydomonas
Volvocaceae Eudorina, Volvox
Zygnematales Desmidiaceae Closterium, Cosmarium,
Desmidium, Euastrum,
Pleurotaenium,
Spondylosium,
Staurastrum, Staurodesmus
Mesotaeniaceae Cylindrocystis
Zygnemataceae Mougeotia, Spirogyra
Euglenophyta Euglenales Euglenaceae Euglena, Phacus,
Strombomonas,
Trachelomonas
Chrysophyta Chrysomonadales = Ochromonadaceae Dinobryon
Heterococcales Centritractaceae Centritractus
Chlorotheciaceae Isthmochloron
Bacillariophyta  Bacillariales Cymbellaceae Cymbella, Gomphonema
Fragilariaceae Fragilaria, Synedra
Naviculaceae Navicula
Rhopalodiaceae Rhopalodia
Biddulphiales Aulacoseiraceae Aulacoseira
Biddulphiaceae Acanthoceras, Cyclotella
Pyrrhophyta Gonyaulacales Ceratiaceae Ceratium
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Division Order Family Genus
Peridiniales Peridiniaceae Peridinium
Cryptophyta  Cryptomonadales  Cryptomonaceae Cryptomonas
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MNA 6 MUIA Cyanophyta

1. Anabaena sp. 1

3. Anabaena sp. 3

5. Cylindrospermopsis sp. 1
7. Cylindrospermopsis sp. 3
9. Chroococcus sp.

11. Merismopedia sp.

13. Nostoc sp.

15. Oscillatoria sp.2
17. Oscillatoria sp.4
19. Pseudanabaena sp.
21. Spirulina sp.1

23. Tolypothrix sp.

2. Anabaena sp. 2

4. Calothrix sp.

6. Cylindrospermopsis sp. 2
8. Cylindrospermopsis sp. 4
10. Lyngbya sp.

12 Microcystis sp.

14. Oscillatoria sp. 1

16. Oscillatoria sp. 3
18. Planktolyngbya sp.
20. Scytonema sp.

22. Spirulina sp. 2.
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MW 7 1uIA Chlorophyta

1. Ankistrodesmus sp. 1

3. Ankistrodesmus sp. 3

5. Ankistrodesmus sp. 5

7. Ankistrodesmus sp. 7

9. Actinastrum sp. 2

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

35.

37.

39.

41.

43.

45.

47.

49.

Botryococcus sp. 2
Chlamydomonas sp.
Closterium sp. 2
Coelastrum sp. 1
Cosmarium sp. 1
Cosmarium sp. 3
Cosmarium sp.5
Cosmarium sp. 7
Crucigenialla sp. 2
Desmidium sp.
Dictryosperium sp. 2
Euastrum sp.1
Euastrum sp. 3
Golenkinia sp.
Mougeotia sp.
Nephrocytium sp. 1
Oedogonium sp.
Pediastrum sp. 1
Pediastrum sp. 3

Pediastrum sp. 5

2. Ankistrodesmus sp. 2

4. Ankistrodesmus sp. 4

6. Ankistrodesmus sp. 6

8. Actinastrum sp. 1

10.

12.

14.

16.

18.

20.

22.

24.

26.

28.

30.

32.

34.

36.

38.

40.

42.

44,

46.

48.

50.

Botryococcus sp. 1
Bulbochaete sp.
Closterium sp. 1
Closterium sp. 3
Coelastrum sp. 2
Cosmarium sp. 2
Cosmarium sp. 4
Cosmarium sp. 6
Crucigenialla sp. 1
Cylindrocystis sp.
Dictryosperium sp. 1
Dimorphococcus sp.
Euastrum sp. 2
Eudorina sp.
Kirchneriella sp.
Monoraphidium sp.
Nephrocytium sp. 2
Oocystis sp.
Pediastrum sp. 2
Pediastrum sp. 4

Pediastrum sp. 6
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MNN 7 (919)

51

53.

55.

57.

59.

61.

63

65.

67

69.

71.

. Pediastrum sp. 7

Pediastrum sp. 9

Scenedesmus sp. 1
Scenedesmus sp. 3
Scenedesmus sp. 5

Spirogyra sp.

. Spondylosium sp.

Staurastrum sp. 2

. Staurastrum sp. 4

Staurastrum sp. 6

Tetraedron sp. 2

52.

54.

56.

58.

60.

62.

64.

66.

68.

70.

72.

Pediastrum sp. 8
Pleurotaenium sp.
Scenedesmus sp. 2
Scenedesmus sp. 4
Scenedesmus sp. 6
Staurodesmus sp.
Staurastrum sp. 1
Staurastrum sp. 3
Staurastrum sp. 5
Tetraedron sp. 1

Volvox sp.
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67



68

PN 8 1uIA Euglenophyta

1. Euglena sp. 1
3. Euglena sp. 3
5. Euglena sp. 5
7. Euglena sp. 7
9. Euglena sp. 9
11. Phacus sp. 1
13. Phacus sp. 3
15. Phacus sp. 5
17. Phacus sp. 7
19. Strombomonas sp. 1
21. Trachelomonas sp. 1

23. Trachelomonas sp. 3

2. Euglena sp. 2

4. Euglena sp. 4

6. Euglena sp. 6

8. Euglena sp. 8

10. Euglena sp. 10

12. Phacus sp. 2

14. Phacus sp. 4

16. Phacus sp. 6

18. Phacus sp. 8

20. Strombomonas sp. 2

22. Trachelomonas sp. 2
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MNWAN 9 1UIA Chrysophyta
1. Centritractus sp. 1
3. Centritractus sp. 3

5. Isthmochloron sp.

2. Centritractus sp. 2

4. Dinobryon sp.
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ﬂW‘I‘ﬁ 10 viuIN Bacillariophyta
1. Acanthoceras sp.
3. Cyclotella sp.
5. Navicula sp.
7. Rhopalodia sp.

9. Synedra sp.

2. Aulacoseira sp.
4. Cymbella sp.
6. Fragilaria sp.

8. Gomphonema sp.
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MNWA 11 1UIA Pyrrhophyta
1. Peridinium sp. 1
3. Peridinium sp. 3

5. Ceratium sp. 1

2. Peridinium sp. 2
4. Peridinium sp. 4

6. Ceratium sp. 2
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MNA 12 1UIA Cryptophyta

1. Cryptomonas sp.
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MNA 13 1NIA Charophyta

1. Chara sp.
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Secchi
Point (UTM) TDS Salinity DO Temperature Conductivity ~ Type and Character
No. Time Depth pH Comments
(ppm.) (ppm.) (mg/1) (co) (uS) of Plants
X Y (cm)
1 625115 1736257  13.00 18 8.4 150.9 1143 7.8 35.6 211
2 626026 1736792  13.14 14 8.6 163.1 1134 7.3 37.1 211
3 627035 1737071  13.27 16 8.5 154.8 113.7 7.4 35.6 208
4 627678 1736285  13.40 17 8.3 150.2 113.0 7.5 35.5 209 U1
5 628422 1735763  13.57 28 8.5 152.1 115.8 7.7 344 212
6 628750 1737028 14.09 27 8.6 150.3 115.3 7.8 34.1 213
7 629468 1736003 14.25 32 8.7 147.6 116.0 7.6 33.8 214
8 620415 1736516  14.37 36 8.7 141.4 1153 7.8 322 213
A, ame ,
9 621327 1736841 14.51 69 10.0 158.0 111.6 8.6 35.7 204 Y v YUHUUUU
LFAUMY
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MSNUINN 1 (719)

Secchi
Point (UTM) TDS  Salinity DO  Temperature Conductivity Type and Character of
No. Time Depth pH Comments
(ppm.)  (ppm.)  (mg/l) (C°) (1S) Plants
X Y (cm)
10 631629 1735635 15.15 91 102 1624 1161 99 35.6 214 amang, addih amodume
11 631775 1734756 15.30 32 8.6 138.3 114.3 8.6 31.9 212
fAa, e NIRRT
12 632256 1735605 15.43 90 8.8 149.1 117.7 8.1 33.5 216 v v ,
UMY, UUIWUY
Aaih, e
13 632624 1736374 16.03 90 9.0 150.0 114.3 7.5 34.1 212 4
LUy
14 632947 1737285 16.18 47 9.4 150.5 116.6 8.2 33.5 216 amduae
o BRI
15 632977 1736326 16.30 90 10.2 154.1 111.4 8.8 33.5 206 CHE ,
UUIWUY
16 632588 1735333 16.46 92 8.4 145.6 116.3 7.7 32.7 217 UM
7Y 49 8.9 151.2 114.7 8.0 343 212
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S o VoA
YANUAIDYNN 1-16

Secchi Type and
No Point (UTM) TDS Salinity DO Temperature Conductivity
Time Depth pH Character of Comments
(ppm.)  (ppm)  (mg/l) (C°) (1S)
X Y (cm.) Plants
1 625157 1736260 1334 51 74 1433 13238 5.5 28.0 266 wihilszgrho
2 626020 1736763 13.54 51 7.3 145.1 133.1 6.0 28.2 267
3 627083 1737109 14.14 65 7.3 148.6 132.6 5.6 28.9 267
4 627796 1736100 14.30 61 7.3 143.8 132.1 6.2 28.2 264
unnnlamg
5 628890 1735704 14.47 68 7.4 142.3 131.2 6.7 27.7 263
100 u.
6 628787 1737157  15.06 67 71 1447 1330 5.8 283 267 UM v
7 629654 1735923 15.19 91 7.4 140.0 130.0 6.6 27.1 261
8 630451 1736762 15.35 95 7.5 146.5 134.0 6.4 28.3 268 WULY
9 631421 1736809 15.51 90 10.2 141.4 114.8 10.0 32.3 228 Adaiin AU

0€l



MSWUINN 2 (71D)

Secchi
No Point (UTM) TDS Salinity DO Temperature ~ Conductivity = Type and Character
Time Depth pH Comments
(ppm.) (ppm.) (mg/1) (C°) (uS) of Plants
X Y (cm.)
e, Alah,  damwih
10 631597 1735820 16.07 85 10.7 174.5 131.8 17.4 31.9 253 . ,
A IYLAUAY LU
11 631644 1734873 16.28 167 7.5 141.7 127.2 6.2 28.5 256
12 632255 1735762  16.46 141 100 1363 1167 13.2 30.6 233 amiedume g
13 632554 1736736 17.07 193 7.7 149.9 133.3 6.2 28.9 268
14 632829 1737676 17.22 135 9.7 150.6 133.1 10.3 30.3 267 amiaduaiy
Alai, dpaurn,  Af3uhuu
15 632957 1736334 17.38 111 9.7 130.2 116.4 12.2 29.3 233 o ,
UINY UUWUY
16 632551 1735272 17.56 157 7.4 140.0 129.2 6.3 28.1 260
33U 102 8.2 144.9 128.8 8.2 29.0 258

1€l
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S o VoA
ANUAIDYNN 1-16

Secchi
Point (UTM) TDS Salinity DO Temperature Conductivity Type and Character ~ Comment
No. Time Depth pH
(ppm.) (ppm.) (mg/1) (co (uS) of Plants s

X Y (cm.)
1 625131 1736206  12.40 42 8.1 162.7 131.8 7.4 29.2 265
2 626020 1736793 13.04 31 7.9 155.1 132.9 7.8 28.5 263
3 627155 1737119  13.25 33 8.1 178.7 133 7.5 31.6 266
4 627770 1736118  13.44 35 7.9 170.7 132.6 7.2 304 265
5 628774 1735750  14.00 46 7.9 168.7 131.8 6.9 30.1 264
6 628769 1737285  14.20 45 8.1 166.5 133.3 7.7 29 264
7 629428 1736133 14.35 48 8.1 164 132.5 7.4 29.5 264
8 630475 1736761  14.54 63 7.9 162.9 131.7 7.7 29.8 264

alarh, amse
9 631597 1736883  15.14 38 8.9 181.6 128 7.7 333 258 v v
UMY

(43!



MSWUINN 3 (719)

Secchi
Point (UTM) TDS  Salinity DO  Temperature Conductivity Type and Character of
No. Time Depth pH Comments
(ppm.)  (ppm.) (mg/D (C°) (1S) Plants
X Y (cm.)
10 631590 1735835 15.33 102 79 1684 1336 7.6 30.5 264 fllah, amnedude
11 631688 1734913 15.48 118 7.7 1674 1349 6.3 29.7 269
oy Vi
12 632218 1735662 16.12 152 7.9 167.9 135 6.8 29.6 268 Aan ,
NI
13 632478 1736675 16.30 166 8 169 135.8 6.2 29.2 273
1ma29, Alanh,
14 632869 1737818 16.50 179 8 193.5 146 6.7 31.3 292 , v v
AT TUAY
15 632928 1736460 17.10 184 8 160 1342 6.7 30.1 267 Mg Im e
16 632626 1735513 17.27 185 8 158.7 1334 7.1 28.1 268
3 92 8.0 168.5  133.8 7.2 30.0 267

eel
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No. Point (UTM) Secchi TDS  Salinity DO  Temperature Conductivity Type and Character of
Time pH Comments
Depth (cm.) (ppm.) (ppm.) (mg/l) (€9 (uS) Plants
X Y
1 625121 1736169 13:48 25 8.6 183.4 144.3 8.9 322 243
2 625959 1736771 14:10 20 8.4 183.2 144.2 8.1 323 243
3 627011 1737056 14:28 21 8.6 178 144.4 8.6 31.7 241
4 627695 1736191 14:48 24 8.5 180.6 142.2 8.1 32 240
5 628649 1735810 15:03 29 8.5 180.8 142.5 8.5 31.9 239
6 628966 1736889 15:21 24 8.7 177.6 143.4 8.6 31.8 237
7 629728 1735913  15:36 29 8.6 174.7 141.8 8.2 31.5 235
8 630504 1736675 15:54 29 8.7 166.1 140 8.8 30.5 207
ala, e
9 631496 1736820 16:09 47 9.3 160.3 125.8 12.1 32.6 210 v v
LFUAY

vel



MSWUINN 4 (719)

No. Point (UTM) Secchi TDS  Salinity DO  Temperature Conductivity — Type and Character of
Time pH Comments
Depth (cm.) (ppm.) (ppm.) (mg/l) (C°) (uS) Plants
X Y
A1, emene
10 631545 1735788 16:29 61 94  159.1 1247 114 326 232
N52500
11 631600 1734804 16:44 68 8.8 1664 1394 89 30.7 225
f1arh, amsedn
12 632224 1735727 17:00 108 9 1644 1334 9.9 31.3 222 .
WY
f1larh, amaedude
13 632619 1736542 17:14 113 9.1 1623 1322 117 31.2 224 -
, A1 18U1H L)
14 633097 1737574 17:30 0 87 1668 1328 83 31.6 223 alah, amaadudie i lanasannudn
15 632989 1736385 17:44 76 9 164 133 9.5 315 228 adaiin ATLTNIN
16 632520 1735390 18:00 88 87 163.1 1366 84 30.7 224
39U 48 8.8 170.7 1375 93 31.6 230

Sel
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S o VoA
ANUAIDYNN 1-16

Point (UTM) Secchi TDS  Salinity DO  Temperature Conductivity  Type and Character
No. Time pH Comments
Depth (cm.) (ppm.)  (ppm.)  (mg/l) (C°) (uS) of Plants
X Y
1 625989 1736861 13:05 10 83 1936 161.7 6.6 335 257
2 627131 1737139 13:27 12 8.2 193 157.4 6.7 33.7 252
3 628068 1737051 13:42 9 83 1938 157.4 7.2 33.8 252
4 629092 1737076  14:00 10 8.3 186.2 152.9 7.3 32.8 244
5 629319 1736454 14:33 15 8.7 186.5 154.0 8.1 33.7 247
6 630024 1736201 14:49 19 8.6 183.7 155.5 7.0 324 249
7 630180 1735418 15:04 19 83 1825 154.8 6.6 32.3 249
8 631003 1735960 15:24 27 8.7 183.7 150.8 7.8 333 243
9 631795 1736268 15:39 68 9 173.8 147 8.0 325 235
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MSIWUINN 5 (719)

Point (UTM) Secchi TDS  Salinity DO  Temperature Conductivity = Type and Character of
No. Time pH Comments
Depth (cm.) (ppm.)  (ppm.)  (mg/l) (C°) (uS) Plants
X Y
10 632427 1736849 16:01 116 95 1618 1318 138 33.9 214 amsdude, adarh
amiedume, allar
11 632539 1736218 16:16 73 9.1 177.4 145.5 10.2 33.1 233 ,
, AU NNTETON
12 632205 1735539 16:33 55 8.8 176 148.6 8.1 32.5 237
13 632724 1735648 16:45 53 8.3 172.4 149.8 6.2 31.9 283
14 633471 1736185 17:03 69 8.7 177.2 148.5 7.6 32.5 236
15 633874 1735752 17:25 73 8.8 174 146.8 7.9 32.4 234
16 634085 1735056 17:39 74 8.4 168.8 147.7 5.4 31.7 236
33U 44 8.6 180.3 150.6 7.8 32.9 244

LEL
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S o VoA
ANUAIDYNN 1-16

No. Point (UTM) Secchi TDS Salinity DO Temperature Conductivity —Type and Character of
Time pH Comments
Depth (cm.) (ppm.)  (ppm.)  (mg/l) (C°) (uS) Plants
X Y

1 625121 1736287 14:06 17 74 2623 205.3 6.7 29.9 212
2 625872 1736760 14:22 11 7.3 270.8 210.7 6.8 30.3 216
3 626902 1737022 14:38 12 7.3 271.2 211.5 7.2 30.1 217

IMzazNoUIAZNY
4 626902 1736405 14:52 9 7.3 288.6 220.0 7.5 30.5 228

VUINE
5 626577 1735853 15:08 16 7.6 290.0 217.6 7.9 30.7 228 HUINAN
6 628160 1736636 15:24 14 7.8 276.6 211.1 7.9 30.5 220 i’lﬁaaﬂmﬂau
7 628824 1735848 15:37 11 7.7 2739 213.3 7.8 30.1 219
8 629236 1736417 15:51 21 7.7 2712 212.5 7.8 29.5 220 IMZLATHFLUINE
aaih, e

9 630296 1736855 16:05 30 8.5 277.1 209.5 9.8 30.9 216

Y Y
LTAURAY
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MSWUINN 6 (71D)

No Point (UTM) Secchi TDS Salinity DO Temperature Conductivity ~ Type and Character of
Time pH Comments
Depth (cm.) (ppm.)  (ppm.)  (mg/l) (C°) (uS) Plants
X Y

10 631395 1735735 16:22 64 9.7 293.6 209.6 13.3 32.5 218 alau, Amisuduae
11 631644 1734836 16:42 38 8.1 258.0 203.0 7.8 29.7 211

12 631649 1735752 16:53 121 9.6 273.0 207.5 12.4 31.2 213 aau, Amsuduae
13 632297 1736665 17:14 86 8.8 264.5 206.3 9.9 30.2 212 CHEIER Amisuduae
14 632790 1736038 17:31 82 8.2 248.4 201.4 7.7 29.2 207 -

15 632994 1735249 17:46 82 7.9 250.6 203.0 7.9 29.2 209 anaag, avai

16 632560 1735846  0:28 88 8.3 248.8 201.0 8.1 29.4 206 adaun, e

33U 44 8.1 269.9 209.0 8.5 30.2 216

6¢€1
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d' 1 = a 4 % 1T A a zg A
MINWUINN 7 uaasnunasnas 1siaa o (lluiﬂiﬂiuﬁ@aﬁﬁ) Usnununanaznoulu

I~ @ J J o
ﬁﬂﬂ@ileﬂﬂﬂWUQUﬂiﬁiiﬂ 531’?31\1!@@1&?71!8181& 2552 aﬂlﬁ@uﬂﬁﬂaﬁﬂﬂ 2553

) 1Aou
0N -

n.8. n.o. 1.A. .1. n.A. n.9.
1 12.17 7.06 6.49 12.91 8.32 4.89
2 6.14 4.57 4.90 6.85 7.46 5.83
3 8.07 3.27 251 5.55 8.81 5.50
4 4.66 321 5.85 3.29 6.54 6.09
5 5.46 3.09 2.44 3.09 5.53 6.44
6 5.34 3.51 2.67 3.17 5.26 6.34
7 5.13 3.00 2.08 0.85 6.26 5.43
8 6.15 2.55 1.70 2.05 4.15 7.51
9 5.32 4.82 7.25 5.02 10.66 4.03
10 9.86 11.31 9.79 4.63 11.72 10.60
11 5.76 2.35 1.97 2.69 22.79 6.90
12 5.23 7.81 DxIIE 3.25 4.60 4.53
13 7.32 2.36 2.53 1.91 4.96 4.56
14 6.35 9.04 6.44 5.95 4.29 6.06
15 6.04 7.37 2.05 4.14 5.22 5.32
16 6.09 2.97 2.97 5.23 4.48 5.04

37U 6.57 4.89 3.99 4.41 7.57 5.94
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H a 4 901 an 1
ﬂTi'l\‘iW‘H'Jﬂﬁ 8 WaﬂWiﬁLﬂiW%ﬁﬂﬂ!ﬂWWUWﬂNﬁﬂﬂiﬂﬂ ANOVA Glul,mazlﬁau

df  Sum of Square Mean Square F Sig.
Secchi depth  Between Groups 5 55544.4 11108.9 6.41  0.000**
Within Groups 90 155911 1732.35
Total 95 211456 2225.85
TDS Between Groups 5 165777 331554 343.45 0.000**
Within Groups 90 8688.28 96.5364
Total 95 174465 1836.47
pH Between Groups 5 11.8663 2.37326 4.78 0.001*
Within Groups 90 44.652 0.496133
Total 95 56.5183 0.59493
Salinity Between Groups 5 87683.9 17536.8 583.39 0.000**
Within Groups 90 2705.42 30.0602
Total 95 90389.4 951.467
DO Between Groups 5 39.6566 7.93132 2.17 0.064
Within Groups 90 329.178 3.65753
Total 95 368.834 3.88247
Temperature Between Groups 5 312.288 62.4577 49.68  0.000**
Within Groups 90 113.151 1.25723
Total 95 425.439 4.47830
Conductivity Between Groups 5 40435.4 8087.9 76.1  0.000**
Within Groups 90 9564.29 106.270
Total 95 49999.7 526.313

v o (4

Wnemg * uaz ** IanuuananuedialitvdiAyneadanszaun ety 95% uag

99% ANAIN1
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df Sum of Square Mean Square F Sig.

Secchi depth Between Groups 15 115087 7672.49 6.37  0.000%**
Within Groups 80 96368.5 1204.61
Total 95 211456 2225.85

TDS Between Groups 15 2454.34 163.623 0.08 1.000
Within Groups 80 172011 2150.13
Total 95 174465 1836.47

pH Between Groups 15 24.0083 1.60055 3.94  0.000%*
Within Groups 80 32.5100 0.406375
Total 95 56.5183 0.59493

Salinity Between Groups 15 939.347 62.6231 0.06 1.000
Within Groups 80 89450.0 1118.13
Total 95 90389.4 951.467

DO Between Groups 15 164.082 10.9388 4.27  0.000%*
Within Groups 80 204.752 2.55941
Total 95 368.834 3.88247

Temperature Between Groups 15 51.3440 3.42294 0.73 0.746
Within Groups 80 374.095 4.67619
Total 95 425.439 4.47830

Conductivity Between Groups 15 2950.23 196.682 0.33 0.989
Within Groups 80 47049.5 588.119
Total 95 49999.7 526.313

wngma > Tinnuuandndueiuiitedidgmeadafiszduanuieniu 99%
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AIWUINA 10 HANMTUATIZHUIATINNNWADA 1A ANOVA luuaazifou

df Sum of Square Mean Square F Sig.

Chlorophylla  Between Groups 5 163.772 32.7543 3.87 0.003*
Within Grups 90 761.185 8.45761
Total 95 924.956 9.73638

'
o w aad

WneIMg * uag ** IAnuuanaenued ity Ay IadanssAunNuTelY 95% Lag

o

99% AINAIAL

3 a 4 1 aa 1
msnwmnﬁ 11 Nafﬂii)!ﬂi1$°ﬁﬂ%ﬂ1mﬂ]®ﬂﬁ1ﬂi1ﬂﬂ1ﬁﬁﬂﬁiﬂ8 ANOVA Glmmamﬁau

df Sum of Square Mean Square F Sig.

Algae (unit/l)  Between Groups 5 127069 254138 9.55 0.000%**
Within Grups 90 .239540 266156
Total 95 .366609 .385904

@ [

wanenmen ** UANuuenanued 1 litsd Ay Iaaanszaun oI 99%

4 a aa 1 I
ﬂ1§1ﬁwu3ﬂﬁ 12 Wfflﬂ']ﬁ'Jmﬁ’]gﬁ’uﬂﬁ%?ﬂﬁ/\wnﬁﬁﬂﬁiﬂEJ ANOVA 11«!!W]ﬁ$‘ﬂqﬂ!ﬂﬂ

df Sum of Square Mean Square  F Sig.

Chlorophyll a Between Groups 15 262.146 17.4764 2.11 0.017
Within Grups 80 662.810 8.28512

Total 95 924.956 9.73638
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3 a J 1 aa 1 a3
ﬂTﬂQW‘H'Jﬂﬁ 13 Wﬁﬂ?ﬁ')!ﬂﬁ"l%ﬁﬂ%ﬂWﬂ!ﬂlﬂQﬁWﬁﬁWﬂﬂNﬁﬂﬂjﬂﬂ ANOVA 611!!L@]ﬁ$ilﬂ!,ﬂﬂ

df Sum of Square Mean Square  F Sig.

Algae (unit/l)  Between Groups 15 787756 525171 1.46 0.141
Within Grups 80 287833 359792
Total 95 .366609 .385904

MW UINT 14

a Lé J aa 1
WaﬂWﬁ'JLﬂﬁWgﬁﬁﬂaﬂl@ﬁﬁWﬁiWﬂVlNﬁﬂﬁIﬂﬂ ANOVA “lmmamﬁau

df  Sum of Square Mean Square F Sig.
Cyanophyta Between Groups 5 161.677 32.3354 9.89  0.000%**
Within Groups 90 294313 3.27014
Total 95 455.990 4.79989
Chlorophyta Between Groups 5 296.677 59.3354 7.93  0.000**
Within Groups 90 673.563 7.48403
Total 95 970.240 10.2130
Charophyta Between Groups 5 0.83333 0.166667 0.80 0.554
Within Groups 90 1.87500 0.208333
Total 95 1.95833 0.206140
Euglenophyta  Between Groups 5 47.6771 9.53542 6.47  0.000**
Within Groups 90 132.562 1.47292
Total 95 180.240 1.89726
Chrysophyta Between Groups 5 20.9583 4.19167 11.43  0.000**
Within Groups 90 33.0000 0.366667
Total 95 53.9583 0.567982
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df  Sum of Square Mean Square F Sig.
Bacillariophyta Between Groups 5 75.0938 15.0188 7.58  0.000**
Within Groups 90 178.312 1.98125
Total 95 253.406 2.66743
Pyrrhophyta Between Groups 5 8.80208 1.76042 2.69 0.026
Within Groups 90 58.9375 0.654861
Total 95 67.7396 0.713048
Cryptophyta Between Groups 5 4.55208 0.910417 5.88  0.000%*
Within Groups 90 13.9375 0.154861
Total 95 18.4896 0.194627

WIngHe ** UANUIANAINN UL

@

piAYNNADANT

[

LAUANUFDNY 99%

H a ' aa 1 3
ﬂ1§1\‘iW‘H'Jﬂﬁ 15 WZ’Ifﬂi’Zl!ﬂﬁ1$ﬁ’ﬁﬂaﬂlﬂﬁﬁ1ﬁ§18ﬂﬁﬁﬂﬁiﬂfJ ANOVA 11!!W]ﬁ$ﬁ;ﬂ!ﬂ‘ll

df  Sum of Square Mean Square F Sig.
Cyanophyta Between Groups 15 41.4896 2.76597 0.53 0.914
Within Groups 80 414.500 5.18125
Total 95 455.990 4.79989
Chlorophyta  Between Groups 15 73.4063 4.89375 0.44 0.963
Within Groups 80 896.833 11.2104
Total 95 970.240 10.2130
Charophyta Between Groups 15 0.625000 0.416667 2.50 0.005*
Within Groups 80 1.33333 0.166667
Total 95 1.95833 0.20614
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df  Sum of Square Mean Square F Sig.
Euglenophyta  Between Groups 15 45.7396 3.04931 1.81 0.047
Within Groups 80 134.500 1.68125
Total 95 180.240 1.89726
Chrysophyta Between Groups 15 6.62500 0.441667 0.75 0.731
Within Groups 80 47.3333 0.591667
Total 95 53.9583 0.567982
Bacillariophyta Between Groups 15 39.5729 2.63819 0.99 0.477
Within Groups 80 213.833 2.67292
Total 95 253.406 2.66743
Pyrrhophyta Between Groups 15 10.5729 0.704861 0.99 0.477
Within Groups 80 57.1667 0.714583
Total 95 67.7396 0.713048
Cryptophyta Between Groups 15 2.65625 0.177083 0.89 0.573
Within Groups 80 15.8333 0.197917
Total 95 18.4896 0.194627

HWIngwe * UANUUANANNUDEIINT

@

piAYNNADANT

[

LAUANUFONY 95%
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Secchi TDS pH Salinity DO Tem  Conduc Chlo-a Chlo-b Carote
Secchi 1
TDS -.292%* 1
pH .108 -.179 1
salinity -241% 967** - 297** 1
DO 116 .088 J183%* .001 1
Tem -.358%* -.102 STTHRR - 272%* 245% 1
Conduc  .316%*  -325%*% - 413*%*  -2]8*%  -375%*% -494%* 1
Chlo-a -.176 257* 328%* 206%* A404%*  318*F*  -221% 1
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number month  Secchi TDS pH salinity DO Tem Conduc  Algae
number 1
month .000 1
Secchi .687** 252 1
TDS -.092 804%* D92 1
pH 365%*  -144 .108 -.179 1
salinity -070  .859%*  -241%* 967**  -297** 1
DO 248%* .086 116 .088 [783%* .001 1
Tem -.107 -.165  -358** -.102 STRE NG 2 et VA58 1
Conduc -.120 -.124 316**  -325%% - 413%*%  -218%  -375%*% - 404%* 1
Algae 128 391%* -.127 .300%* .103 351%* .051 .091 -.162 1

v o (4

Wnevg * uaz ** IanuuananuedaliivdiAynnadanszauaNureNy 95% uag 9% aud1aL

871



' v v
ﬂTiNW‘L!'Jﬂﬁ 18 ASUUUAUNNUINMVUTDIUSTITDINT (trophic status) HAZAMUNINU

'l

149
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1.0-2.0 fﬁim‘ﬂﬁﬁh (Oligotrophic status) a (Clean)

2.1-3.5 asemnsamatunas anathunais
(Oligo-mesotrophic) (Clean-moderate)

3.6-5.5 7150111511119 (Mesotrophic status) 111na19 (Moderate)

5675 e msthunaiegy Mhunannelid
(Meso-eutrophic status) (Moderate-polluted)

7.6-9.0 713911139 (Eutrophic status) lua (Polluted)

9.1-10.0 7139111399070 (Hypereutrophic status) 13i@un (Very polluted)

N 879 (2549)
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ana ASHUUHU ana ASHUU
Achnanthes 6 Gymnodinium 6
Actinastrum 5 Gyrosigma 7
Acanthoceras 5 Hantzschia 8
Amphora 6 Isthmochloron 5
Anabaena 8 Kirchneriella 5
Ankistrodesmus 7 Melosiera 5
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ana ASUUU ana ASUUU
Aphanocapsa 5 Merismopedia
Aphanothece 5 Micractinium
Aulacoseira 6 Micrasterias
Bacillaria 7 Microcystis
Botryococcus 4 Monoraphidium
Ceratium 4 Nephrocytium
Chlamydomonas 6 Nitzschia
Chlorella 6 Oocystis
Chroococcus 6 Oscillatoria
Closterium 6 Pandorina
Cocconeis 6 Pediastrum
Coelastrum 7 Peridiniopsis
Cosmarium 2 Peridinium
Coelastrum 7 Peridiniopsis
Cosmarium 2 Peridinium
Crucigenia 7 Phacus
Crucigeniella 7 Phormidium
Cryptomonas 8 Pinnularia
Cyclotella 2 Planktolyngbya
Cylindrospermopsis 7 Psedanabaena
Cymbella 5 Rhizosolenia
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MSWUINN 19 (619)

ana ASHUY ana ASLUUY
Dictyosphaerium 7 Rhodomonas 8
Dimorphococcus 7 Rhopalodia 5
Dinobryon 1 Scenedesmus 8
Elakatothrix 3 Spirulina 9
Epithemia 6 Staurodesmus 3
Elakatothrix 3 Spirulina 9
Epithemia 6 Staurodesmus 3
Epithemia 6 Staurodesmus 3
Eudorina 6 Strombomonas 8
Englena 10 Surirella 6
Eunotia 2 Synedra 6
Fragilaria 5 Synura 8
Golenkinia 5 Tetraedron 6
Gomphonema 6 Trachelomonas 8
Gonium 6 Volvox 6

M: 479 (2549)
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