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Kwanruen Yodkham 2008: Study on Aquatic Ecology to Generate Guideline for Fisheries
Conservation in Wetland of Nong Bong Khai Non-Hunting Area, Chiang Rai Province. Master of
Science (Fishery Management), Major Field: Fishery Management, Department of Fishery

Management. Thesis Advisor: Associate Professor Sukhoom Rowchai, D.Agr. 123 pages.

The objectives of this study were to investigate aquatic ecology system in Nong Bong Khai wetland
for determining the relationship between aquatic ecological factors and juvenile fish abundance and to generate
guideline for fisheries conservation. The sampling periods were in the middle of rainy season in August of

2007 and in the late of rainy season in November of 2007.

Water quality in the study area was found to be suitable for the living of aquatic animals but dissolved
oxygen was observed to be over saturated in most sampling areas, indicated the eutrophic state of water body.
The survey of plankton showed high density of plankton population in the lake. Dominant species of
phytoplankton found was blue-green algae such as Microcystis aeruginosa which also was the indicator of
eutrophic water. Dominant species of zooplankton were protozoa and copepod such as Difflugia globulosa and
copepod nauplius. Benthos density and composition varied with bottom sediments and concentration of
dissolved oxygen at deep water layer and the highest number of benthic animal was detected at sampling site
S1. Most benthic species found in the lake were oligochaetes in family Tubificidae and insect larva in family
Chironomidae which indicated to the polluted condition of bottom soil. Aquatic plants at all sampling sites were
different in type and density depending on physical characteristics of water bodies. Most of aquatic plants were
marginal plants that spread scatteredly from shoreline covering area about 10-15 m’ per group. Low juvenile
fish abundance was observed in the lake. The economic fish species found were Oreochromis niloticus and
Oxyelestris marmoratus while most of non-economic species were Trichopsis vittata and Ambassis notatus .
Average density of juvenile fish was observed to be highest at sampling site S1 as compared to the other sites
and average size of juvenile fish sampled in August was smaller than those collected in November. The
relationship analysis between juvenile fish abundance and aquatic ecological factors also revealed that
abundance of juvenile fish had positive relationship with abundance of benthic animals and with the appearance
of marginal plant. From overall results, it can primarily conclude that the sampling site S1 is the most suitable
area as spawning and nursery grounds for fish in Nong Bong Khai where most spawning activities occur in
middle of rainy season between August to October of the year. Hence, the water body at site S1 should be

formally assigned as a fishery conservation area to protect fish spawning activities in the lake.

Student’s signature Thesis Advisor’s signature
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2550

afUAIDEN

S1

S2

S3

S4

R1

R3

UNAINADUNY

Phylum Cyanophyta (Blue green algae)
Anabaeba menderi Huber-Pestalozzii
Chroococcus minutus (Kuetzing) Naegeli
Microcystis aeruginosa Kuetzing
Oscillatoria agardhii Gomont

O. anguina (Bory) Gomont

O. limnetica Lemmermann

0. prolifica (Greville) Gomont

Raphidiopsis sp.

0.0432

8.640

0.648

0.5184

0.0432

0.0168

0.0056

10.35

0.506

0.115

2.07

0.65

0.026

2.08

0.0156

0.2688

0.0672

0.0168

3.584

0.182

0.078

Phylum Chlorophyta (Green algae)
Ankistrodesmus falcatus (Corda) Ralfs
Cosmarium constractum Kirchner

C. nudum (Turner) Gutwinski

C. subcrenatum Hantzsch

Closterium acerosum (Schrank) Ehrenberg
Cl. gracile Brebisson

Cl. tumidum Johnson
Eunotia flexuosa (Brebisson) Kuetzing
Kirchneriella subsolitaria G.S.West
Micrasterias ceratofera Joshua

M. mahabuleshwarensis Hobson

0.0432

0.2592

0.0056

0.0056

0.0056

0.0056

0.0056

0.0112

0.023

0.1404

0.0168

0.0168

0.026

0.052

0.026
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¥iin afuIENa
S1 S2 S3 S4 R1 R2 R3

Penium minutum (Ralfs) Cleve 0.0432 | 0.0056 - 0.0156 | 0.0336 | 0.01024 | 0.026
Selenastrum westii G.M.Smith 0.864 - 0.092 - 0.0168 - -
M. thomasiana Archer - - 0.023 - - - -
Staurastrum asterias Nygaard - - 0.023 | 0.0156 - - -
St. diptilum Nordstedt - - 0.391 | 0.0468 | 0.0168 0.64 0.052
St. pentaerum (Wolle) G.M.Smith 0.0864 - 0.069 - 0.0336 - -
St. gracile Ralfs 0.432 | 0.0056 | 0.368 | 0.0468 | 0.0168 | 0.768 | 0.026
St. dejectum Brebisson 0.864 - - 0.0156 - - -
St. limneticum Schmidel var. burmense 0.0864 - - - 0.0168 - -
West&West

St. sebaldi Reindch 0.0864 | 0.0056 | 0.023 | 0.0156 | 0.0168 - -
St. sexangulare Lundell - - 0.046 | 0.1248 | 0.0168 | 0.128 | 0.078
Stauroneis anceps Ehrenberg - 0.0112 - 0.0156 - - -
Tetraedron gracile (Reinsch) Hansgirg 0.0864 - 0.046 | 0.0156 - 0.01024 -

Phylum Bacillariophyta (Diatoms)

Diatoma elongatum Agardh - 0.1232 - - - - 0.026
Nitzschia amphibian (Kuetzing) Grunow - 0.0056 - - - - -
Pinnularia subsolaris (Grunow) Cleve - - - - 0.0168 | 0.01024 -
Surirella elegans Ehrenberg - 0.0056 - - - - -
S. linearis W.Smith - - - 0.0156 - - -
S. robusta Ehrenberg var. splendida (Ehrenberg) | 0.0432 - - - - - -
Van Heurck
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¥iio UNVAIBENS
S1 S2 S3 S4 R1 R2 R3
Phylum Pyrrhophyta
(Dinoflagellates)
Ceratium hirundinella (O.F Muller) - - - - 0.0168 | 0.01536 | 0.052
Phylum Euglenophyta (Euglenoids)
Euglena acus Ehrenberg 0.0432 | 0.0056 - - - - -
E. pisciformis Klebs 0.0432 - 0.023 - - - 0.026
E. oxyris Schmarda 0.1296 | 0.0056 - - - - 0.026
Phacus caudatus Hubner - 0.0112 - - - - -
Trachelomonas ensifela Daday 0.0432 - - - - - -
SINUWAINARUNY 12.4416 | 0.2464 | 14.237 | 3.2552 | 0.6216 | 5.67808 | 0.676
unasnneudnd
Phylum Protozoa (Protozoans)
Arcella vulgaris Ehrenberg 0.0432 | 0.0336 - 0.0156 | 0.0168 - 0.026
Centrophyxis aculeata Stein 0.0432 | 0.0224 - - - 0.01024 -
Difflugia globulosa Dujardin 1.728 0.14 - 3.12 1.3524 | 2.0224 1.95
Phylum Rotifera (Rotifers)
Anuraeopsis fissa Lauterborn - 0.0168 - 0.0156 - 0.00512 | 0.026
Asplachna sieboldi (Leydig) - - 0.0023 - 0.0168 - -
Brachionus angularis Gosse 0.0108 - 0.023 | 0.0156 | 0.0672 | 0.01536 | 0.078
B. bidentatus (Anderson) 0.0108 - - - - - -
B. dolabratus Harring 0.162 - 0.092 | 0.0104 | 0.1512 | 0.128 -
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¥Ha QAR08

S1 S2 S3 S4 R1 R2 R3
B. falcatus Zacharias 0.0162 - 0.069 0.0156 | 0.0168 | 0.01536 -
B. foficula Wierzejski 0.0054 - - - 0.0168 - 0.104
Dipleuchlanis propatula (Gosse) 0.0108 - - - - - -
Filinia terminalis Plate 0.0432 - 0.023 0.0156 - 0.01024 -
Hexatra intermedia Wiszniewski 0.0216 - 0.046 0.0104 | 0.0672 - 0.052
Keratella cochlearis Gosse 0.1296 - 0.046 0.078 - 0.03072 -
K. vulga (Ehrenberg) 0.01782 - - 0.1248 - - 0.026
Platyias patulus (O.F. Muller) - - - - 0.0168 - 0.026
Polyatra trigla Ehrenberg 0.0432 - 0.046 0.0312 | 0.0168 - 0.026
Trichocerca longiseta (Schrank) 0.0432 - - 0.0312 - 0.02048 0.13
T. scipic (Gosse) - - - 0.0312 - - -
T. rattus (O.F. Muller) - - 0.046 - 0.0504 | 0.06144 -
T. Tenuior (Gosse) - - - - - - 0.026

Phylum Mollusca (Molluscs)
Gastropod larva - - 0.0115 - - - -
Phylum Arthropoda
(Arthropods)

Bosmina longirostris (O.F. Muller) | 0.1134 - 0.0092 | 0.0208 | 0.0504 | 0.08448 | 0.182
Chydorus ovalis Kurs - 0.0112 - - - - -
Copepod nauplius 0.162 0.0168 | 0.1012 | 0.1508 0.672 | 0.68352 | 1.144
Calanus sp. 0.0108 | 0.0168 | 0.0483 0.052 0.0504 | 0.08192 | 0.026
Cyclops sp. 0.027 | 0.0168 | 0.0322 | 0.0104 | 0.0672 | 0.03584 | 0.104
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¥Ha DRI PLEN
S1 S2 S3 S4 R1 R2 R3
Diaplanosoma sp. - - 0.0046 0.0156 0.0168 0.01536 -
Moina macrocopa Straus 0.0108 - - - - - -
Pleuroxus sp. - - - - - 0.01024 0.0026
SIMWaINAUTAI 28134 | 02746 | 0.6003 | 3.718 2646 | 323072 | 3.9286
i’JN%ﬂ?‘mﬂ 15.255 0.5208 14.8373 6.9732 3.2676 8.9088 4.6046
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¥l DRI PLEN
S1 S2 S3 S4 R1 R2 R3
UWRINADUNY
Phylum Cyanophyta (Blue green algae)
Anabaeba menderi Huber-Pestalozzii - - - 0.012 - - -
Chroococcus minutus (Kuetzing) 0.6 0.45 0.3 - - - 0.3
Microcystis aeruginosa Kuetzing 25.35 1.2 1.446 | 22.65 3.0 3.6 7.5
Oscillatoria agardhii Gomont 0.282 | 0.45 | 3.45 1.5 1.05 1.2 10.2
Phylum Chlorophyta (Green algae)

Ankistrodesmus falcatus (Corda) Ralfs 0.45 0.06 - 0.12 | 0.06 0.03 | 0.012
Cosmarium constractum Kirchner - - - 12,000 - - -
Closterium acerosum (Schrank) Ehrenberg - 0.006 - - - - -
Cl. gracile Brebisson 0.036 - 0.06 - - - -
Cl. Kuetzingii Brebisson - 0.006 | 0.006 - 0.006 - -
Selenastrum westii G.M.Smith 0.048 | 0.024 | 0.012 | 0.024 - - 0.036
Scenedesmus bijuga (Turpin) Lagerheim 0.006 - - - - - -
Schroederia setigera (Schroeder) Lemmermann - - - - 0.45 0.45 0.6
Staurastrum asterias Nygaard - - 0.006 | 0.012 - - -
St. diptilum Nordstedt - 0.066 | 0.024 | 0.06 | 0.006 | 0.018 | 0.018
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¥l UNVAIBEN
S1 S2 S3 S4 R1 R2 R3
St. pentaerum (Wolle) G.M.Smith 0.024 | 0.006 | 0.006 - - - -
St. gracile Ralfs 0.006 | 0.024 | 0.09 | 0.012 - - 0.024
St. dejectum Brebisson 0.006 - 0.006 - - - -
St. sebaldi Reindch - 0.006 - - - - -
St. sexangulare Lundell 0.06 0.03 | 0.018 | 0.018 - 0.006 -
Tetraedron gracile (Reinsch) Hansgirg 0.012 - 0.012 | 0.018 | 0.018 - 0.036
Xanthidium bengalianum Turner - - - - - - 0.006
Phylum Bacillariophyta (Diatoms)
Diatoma elongatum Agardh - 0.018 - - - - -
Eunotia pectinalis (Kuetzing) Rabenhorst - 0.018 - - - - -
Nitzschia amphibian (Kuetzing) Grunow - 0.006 - - - - -
N. sigma (Kuetzing) Smith - 0.006 - - - - -
Surirella elegans Ehrenberg - 0.006 - 0.006 - - -
S. linearis W.Smith 0.012 - - - - - -
S. robusta Ehrenberg var. splendida - - - 0.006 - - -
(Ehrenberg) Van Heurck
Phylum Chrysophyta (Yellow — green algae)
Dinobryon divergens Imhof - 0.06 - - 0.006 - -
Phylum Pyrrhophyta (Dinoflagellates)
Ceratium hirundinella (O.F Muller) 0.012 | 0.09 | 0.036 | 0.024 - 0.012 -
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¥l UNVAIBENY

S1 S2 S3 S4 R1 R2 R3
Phylum Euglenophyta (Euglenoids)
Euglena acus Ehrenberg - - - 0.006 0.006 - 0.006
E. pisciformis Klebs 0.006 - - - - 0.006 -
E. oxyris Schmarda 0.006 - - 0.006 - 0.006 -
Trachelomonas ensifela Daday - - 0.012 - - - -
SIUNDINABUNY 26.916 | 2.532 5.43 | 24.486 | 4.602 5.328 18.738

uwaanneuTn?
Phylum Protozoa (Protozoans)
Arcella vulgaris Ehrenberg 0.006 0.006 0.006 | 0.006 - - -
Centrophyxis aculeata Stein 0.018 0.012 - 0.006 - - -
Difflugia globulosa Dujardin 0.048 0.03 0.120 | 0.006 0.03 0.516 0.018
Phylum Rotifera (Rotifers)

Anuraeopsis fissa Lauterborn - - 0.03 - 0.006 - -
Brachionus angularis Gosse 0.006 0.006 | 0.0054 - 0.006 0.006 -
Colurella adriatica Ehrenberg 0.006 - - - - - -
Filinia camasecla Myers - 0.006 - - - - -
Filinia terminalis Plate 0.006 0.03 0.012 | 0.006 0.012 - -
Hexatra intermedia Wiszniewski - 0.03 - 0.018 0.018 0.006 -
Keratella cochlearis Gosse 0.018 0.09 0.06 0.066 0.018 0.03 0.024
K. vulga (Ehrenberg) 0.024 0.06 0.048 | 0.024 - 0.018 -
Monostyla lunaris (Ehrenberg) 0.006 - 0.006 - - - -
Platyias patulus (O.F Muller) - - - 0.006 - - -
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¥l DRI PLEN
S1 S2 S3 S4 R1 R2 R3

Polyatra trigla Ehrenberg 0.003 - - - 0.006 - -
Trichocerca longiseta (Schrank) - - - 0.006 | 0.006 | 0.006 | 0.018
T. scipic (Gosse) - - - - - 0.012 | 0.006
T. rattus (O.F.Muller) 0.012 - 0.03 0.006 - - 0.006
T. tenuior(Gosse) - 0.006 - - - - -
Phylum Arthropoda (Arthropods)

Bosmina longirostris (O.F. Muller) 0.012 0.036 0.006 - 0.012 - -
Copepod nauplius 0.144 0.06 0.282 0.312 | 0.084 | 0.234 | 0.084
Calanus sp. 0.006 0.006 0.006 0.006 - 0.006 -
Cyclops sp. - - 0.018 | 0.036 - - 0.006
Diaplanosoma sp. - 0.006 - - - - -
Insect larva - - 0.006 - - - -
sIMNaneUF 0312 | 0414 | 0684 | 0.504 | 0.198 | 0.834 | 0.162
‘i'JN‘VQ?Q‘P‘iﬂJﬂ 27.228 2.946 6.114 24.99 4.8 6.162 18.9
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ANALFI Water hyacinth Eichornia crassipes (Mart.) - +++ - - + + -

Family SALINIACEAE

WNYNY floating moss Salvinia cucullata (Roxb.) - + - - - - -

Family CONVOLVULACEAE

€

ﬂ‘]:ll}ﬁ Swamp morning glory Ipomoea apuatica (Forsak) - - + - - - -

A 1Y ‘o’
Wylwanmi

Family NYMPHAEACEAE

JIMan9 Lotus Nelumbo nuciferra (Gaertn) - - - - - + -

Wvitnaa (n.0/A%.31.) 10 10 13 10 3.6 0.4 0.5

[l Y
WNEIHA 11509110 - uaas liwusilail, + uaaeimutosn 1 alansuaensiauuas,
HUAAINND -3 D IanTUADAITININAT LAY ++ LAAINUNINNIT 3 A lansy

ADAT1UNAT



Y Y Y

a 9 o A A A1 o 9 A o v A
M319N 13 Wiimhlllu11/]1/\mcluwu‘1/l“]§1|u1 Lﬂl@‘ﬂnlmﬁ@lilﬂTﬂu’mUﬂmﬂ WNIAUVYITY

nnmydisetaeggiu ludeungaineu 2550

64

o
°

Usziamnssadliiin aiufIed
A A o A a 13
‘lff’]"l‘ﬂﬂ BOAINEY FOINFANAAT S1 S2 S3 S4 R1 R2 R3
A b
NYV¥I1IH
Family POACEAE
Wiﬁ}ﬂ“ﬁ Southern cut grass Leersia hexandra (L.) SW. ++ - ++ +++ - - -
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DNYHNY floating moss Salvinia cucullata (Roxb.) + + - - + - -
Family CONVOLVULACEAE
Swamp morning
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a < U |
BUA PAUNUAIDEYN

¥olne yodInenesans S1|S2|/S3|S4|R1|R2| R3

Family Cichlidae

ua Oreochromis niloticus (Linnaeus, 1757) | ++ | + + - - - +
Family Notopteridae

NGRE] Notopterus blanci (D'Aubenton, 1965) + - - + - - -
Family Chandidae

utluudy | Ambassis notatus (Blyth, 1860) - - - - + - -

Family Channidae

¥z 1 Channa micropeltes (Cuvier, 1831) - - + - - - -

4 ' ] a Y 1 ' Y 1< Y 1
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¥ AUNUAIVENS
Folne FoInenmans S1[S2|S3|S4|R1|R2|R3

Family Nandidae

nuo

Faiden Pristolepis fasciata (Bleeker, 1851) - - - -+ ] - -
Family Notopteridae

NG RE] Notopterus blanci (D'Aubenton, 1965) | - - - + - - -

LR Notopterus notopterus (Pallas, 1780) + - - + - -
Family Belontiidae

N3 Trichopsis vittata (Cuvier, 1831) + - + - - - -
Family Eleotridae
Oxyeleotris marmoratus (Bleeker,

1JNn31e 1852) o T T I
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At na1eggeu e ImAN Uaneggelu foungadmen
M9ENe | S1UIUAIBE VUIAAIY TUIUAIDO1 VUIAAY
) 8178192(cm) Gl 8178192(cm)
S1 11 1.0-2.9 3 1.7-2.9
S2 1 2.0 - -
S3 2 1.4-1.5 2 1.2
S4 1 3.8 2 1.8-3.0
R1 1 2.7 2 2.0-3.0
R2 - - - -
R3 3 1.1-1.2 - -
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Length size (cm)

AURVAIBEN

AINYNYN (AINDANTIINAT)

S1 S2 S3 S4 R1 R2 R3

1.0-1.3 1.94 - - - - - 0.84
1.4-1.7 0.84 - 0.56 - - - -
1.8-2.1 - 0.28 - - - - -
2.2-25 - - - - - - -
2.6-2.9 0.28 - - - 0.28 - -
3.0-3.3 - - - - - - -
3.4-3.7 - - - - - - -
3.8-4.1 - - - 0.28 - - -

3 3.06 0.28 0.56 0.28 0.28 - 0.84
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RGP LEAN
Length size (cm) ANMYNYN (FIADAMITIUNAS)

S1 S2 S3 S4 R1 R2 R3
1.0-1.3 - - 0.56 - - - -
1.4-1.7 0.28 - - - - - -
1.8-2.1 0.28 - - 0.28 0.28 ; ]
2.2-2.5 - - - - - - -
2.6-2.9 0.28 - - - - - -
3.0-33 - - - 0.28 0.28 - -
3.4-3.7 - - - - - - -
3.8-4.1 - - - - - - -

33U 0.84 - 0.56 0.56 0.56 - -
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Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PH 312 7 .038 761 7 .021
Correlations
FISH PH
Spearman's rho FISH Correlation Coefficient 1.000 408
Sig. (2-tailed) 364
7 7
PH Correlation Coefficient 408 1.000
Sig. (2-tailed) 364
7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
PH 185 7 .200 974 7 915
FISH 287 7 .084 .803 7 .051
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Correlations

PH FISH
PH Pearson Correlation 1.000 182
Sig. (2-tailed) . .696

N 7 7
FISH Pearson Correlation 182 1.000

Sig. (2-tailed) 696
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
DO 424 7 .000 .563 7 .010
Correlations
FISH DO
Spearman's rho FISH Correlation Coefficient 1.000 -.150
Sig. (2-tailed) . 749
N 7 7
DO Correlation Coefficient -.150 1.000
Sig. (2-tailed) 749
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
DO 171 7 .200 924 7 482
Correlations
FISH DO
FISH Pearson Correlation 1.000 -.613
Sig. (2-tailed) 143
N 7 7
DO Pearson Correlation -.613 1.000
Sig. (2-tailed) 143
N 7 7
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Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PTT 181 7 .200 923 7 479
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Correlations

FISH PTT
FISH Pearson Correlation 1.000 584

Sig. (2-tailed) .169

N 7 7
PTT Pearson Correlation .584 1.000
Sig. (2-tailed) .169
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

FISH 287 7 .084 .803 7 .051

PTT 318 7 .032 .822 7 .077

Correlations

FISH PTT

FISH Pearson Correlation 1.000 466

Sig. (2-tailed) 292

N 7 7
PTT Pearson Correlation 466 1.000
Sig. (2-tailed) 292
N 7 7
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Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PPT 215 7 .200 .826 7 .082
Correlations
FISH PPT
FISH Pearson Correlation 1.000 535
Sig. (2-tailed) 216
N 7 7
PPT Pearson Correlation 535 1.000
Sig. (2-tailed) 216
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
PPT 325 7 .025 813 7 .065
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Correlations

FISH PPT
FISH Pearson Correlation 1.000 466
Sig. (2-tailed) 292

N 7 7
PPT Pearson Correlation 466 1.000

Sig. (2-tailed) 292
N 7 7
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Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
ZPT 265 7 146 .855 7 174
Correlations
FISH ZPT
FISH Pearson Correlation 1.000 A17
Sig. (2-tailed) .803
N 7 7
ZPT Pearson Correlation 117 1.000
Sig. (2-tailed) .803
N 7 7
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Tests of Normality

104

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
ZPT 131 7 200 .944 7 .643
Correlations

FISH ZPT
FISH Pearson Correlation 1.000 -.154
Sig. (2-tailed) 742

N 7 7
ZPT Pearson Correlation -.154 1.000

Sig. (2-tailed) 742
N 7 7
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Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PPTP 153 7 200 945 7 .653
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Correlations
FISH PPTP
FISH Pearson Correlation 1.000 358
Sig. (2-tailed) 431
N 7 7
PPTP Pearson Correlation 358 1.000
Sig. (2-tailed) 431
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
PPTP 238 7 .200 .816 7 .069
Correlations
FISH PPTP
FISH Pearson Correlation 1.000 494
Sig. (2-tailed) .260
N 7 7
PPTP Pearson Correlation 494 1.000
Sig. (2-tailed) .260
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
ZPTP 153 7 200 .945 7 .653
Correlations
FISH ZPTP
FISH Pearson Correlation 1.000 -.358
Sig. (2-tailed) 431
N 7 7
ZPTP Pearson Correlation -.358 1.000
Sig. (2-tailed) 431
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
ZPTP 238 7 .200 .816 7 .069
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Correlations

FISH ZPTP
FISH Pearson Correlation 1.000 -.494
Sig. (2-tailed) 260

N 7 7
ZPTP Pearson Correlation -.494 1.000

Sig. (2-tailed) .260
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
BENTHOS 364 7 .006 .625 7 .010
Correlations
FISH BENTHOS
Spearman's tho FISH Correlation Coefficient 1.000 927
Sig. (2-tailed) .003
N 7 7
BENTHOS Correlation Coefficient 927 1.000
Sig. (2-tailed) .003
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
BENTHOS 291 7 074 789 7 .040

Correlations
FISH BENTHOS
FISH Pearson Correlation 1.000 515
Sig. (2-tailed) . 237
N 7 7
BENTHOS Pearson Correlation S15 1.000
Sig. (2-tailed) 237
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010

PW .305 7 .049 .842 7 118
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Correlations

FISH PW
FISH Pearson Correlation 1.000 275
Sig. (2-tailed) 550

N 7 7
PW Pearson Correlation 275 1.000

Sig. (2-tailed) .550
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk

Statistic df Sig. Statistic df Sig.

FISH 287 7 .084 .803 7 .051

PW 261 7 164 .843 7 122

Correlations

FISH PW

FISH Pearson Correlation 1.000 .650

Sig. (2-tailed) 114

N 7 7
PW Pearson Correlation .650 1.000
Sig. (2-tailed) 114
N 7 7
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Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PWM .307 7 .045 .788 7 .039
Correlations
FISH PWM
Spearman's rho FISH Correlation Coefficient 1.000 .705
Sig. (2-tailed) .077
N 7 7
PWM Correlation Coefficient 705 1.000
Sig. (2-tailed) .077
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
PWM 246 7 .200 .790 7 .041
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Correlations

FISH PWM
FISH Pearson Correlation 1.000 814
Sig. (2-tailed) .026

N 7 7
PWM Pearson Correlation 814 1.000

Sig. (2-tailed) .026
N 7 7
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Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PWF 357 7 .007 721 7 .010
Correlations
FISH PWF
Spearman's rho FISH Correlation Coefficient 1.000 -.560
Sig. (2-tailed) .191
N 7 7
PWF Correlation Coefficient -.560 1.000
Sig. (2-tailed) 191
N 7 7
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Tests of Normality

Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
PWF 311 7 .039 721 7 .010
Correlations
FISH PWF
FISH Pearson Correlation 1.000 -.188
Sig. (2-tailed) .687
N 7 7
PWF Pearson Correlation -.188 1.000
Sig. (2-tailed) .687
N 7 7
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Tests of Normality

Kolmogorov-Smirnov

Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
FISH 327 7 .023 .680 7 .010
PWE .504 7 .000 457 7 .010




MSWNUINT D12 (AD)

113

Correlations
FISH PWE
Spearman's rho FISH Correlation Coefficient 1.000 -.635
Sig. (2-tailed) 125
N 7 7
PWE Correlation Coefficient -.635 1.000
Sig. (2-tailed) 125
N 7 7
Tests of Normality
Kolmogorov-Smirnov Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
FISH 287 7 .084 .803 7 .051
PWE 504 7 .000 457 7 .010
Correlations
FISH PWE
FISH Pearson Correlation 1.000 -.452
Sig. (2-tailed) 308
N 7 7
PWE Pearson Correlation -452 1.000
Sig. (2-tailed) 308
N 7 7
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MWHUINA ¥7 ITMINATIZHUTINaanINa

v 9
MNEUINT U8 Arvouriueulasniil Order Trichoptera
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v Y Y
MNWHUINA V9 #289U5U11TA Order Diptera

MNHUINN V10 F2190ULINAI1)0 Order Odonata



120

v Y
MueuIni v11 1d1douiin Order Annelida

v E2
MNEUINH V12 1ieor1Ae) (osIun) Order Mesogastropoda



121

MWHLINN V14 gna11nae (Oxyeleotris marmoratus)
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MWHLINN 15 gniartia (Oreochromis niloticus)
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