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Thesis Title A Study of the Impact of the Fish Rearing in Case Towards Water

Quality in Khlongthom District, Krabi Province

Author Mrs.Kanjana Jaykerd
Major Program Science in Environmental Management
Academic Year 2013

ABSTRACT

A study of the impact of fish rearing in case towards water quality inKhlongthom
District, Krabi Provincewas conducted. Water quality parameters at 4 difference rivers,
KlongMotkhan (Impact site), KlongSaikhao (Moderate impact site), KlongRaet (Moderate impact
site), and KlongToraeng (Control site) were measured every 3 months during August 2010 — March
2011. The water quality of the study sites were water temperature 25-31°C (27.88+1.85), turbidity
0.00-0.07 FTU (0.027+0.020), pH 7.10-8.08 (7.76£0.34), conductivity 20.30-49.35
ps/em(34.1749.32 psfcm), dissolvedoxygen (DO) 4.00-7.90 mg/l (6.12640.924), biochemical
oxygen demand(BOD;) 0.70-5.63 mg/l (2.57+1.43), nitrite —nitrogen (NO,) 0.004-0.820 pg-atN/L
(0.21320,161)nitrate-nitrogen (NO,) 0.00-7.038 pg-atN/L (1.69+1.81), ammonia — nitrogen
(NH,)0.0-11.92 pg-atN/L (2.60£3.54), orthophosphorus 0.00-0.546pg-atN/L (0.151+0.109),
chlorophyll 20.00-8.265 mg/l (2.20198) and coliform bacteria 110 -790 (317+190.89). The result
showed that the water quality of the study areas were in class 4 according to Sea and coastal water
quality standard of Thailand. Mean differentiation of water qualities at each study sites were
analiedby Analysis of Variance (ANOVA) The data showed that turbidity, transparency, pH, and
nitrate-nitrogen were different. However, the diferentiation of water quality was not correlated with
the number of fish case in the study areas. The results concluded that the water quality in this area
was still good because the rivers in the area connected with the Andaman Sea which is 2 times of

tide current per day resulting in dilution of the pollution.

Keyword: fish rearing in case, water quality phytoplankton
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AR 113 werave R NA10g 3T NI 30-150 LEUALAT
A = ~ R A ' oy a A
uAuRAY 82.29+28.45 lasanidAnyINUAIANYIUTwmaaveaingega (150 1sudAAs) AD

A0191AAYI SKO1 (AABINI 1817 TNULBNI .4 9.131891) 9.AABINDN) da1ANY1 MKOI
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(AADIVAAY T1UUD1 Foe TsA%e 1.4 9.1318917 8.A03N0Y) WU lUBIUADUTIIAN 2553
A A A = o w AR A '
ADUNYATMEU 2553 LaztAoUNUIAN 2554 MUAL tazdoUAnEINNA 1AL T waved
v v
Wd1ge (30 rufning) Ain aontiANE1 TRO1 (AATAZIST TUYE 1.5 A.AADINY B.AADIVION)
] = d'
N luFIUABUUNTIAY 2554 (AN 3-5)
3.2.1.1.6 Mm3r i (Conductivity)
o oy = 1 1 ~ 4
mah i wewiinegszri19 2034935 Ty Tasduud/
a ~ = ~ P Aa AR A °
ipuALAT IAunae 34.18:9.32 lulasdwudrsudmas TasamiidnundaimsiIiihgega
=1 4 a A ~ =R Y 1
49.35 luTasFmud/isudunas) Ao d011iAny1 RO1 (AADILTA TIUNIED U.12 A.AADINY

1 ] = = ~ R d‘d ! o (;
9.A09INON) wulugiuaeuliviay 2554 Ll,fl$ﬁi‘l'luﬁﬂ']el1‘1/]3Jﬂ'lﬂ15u1h1‘1/‘h711ﬂ1?£@1 (20.30

=1 4 a A == d' 9 ] 1
"luiﬂwmuﬁ/wumnm) A9 ADIUANYIN 3 SKO3 (AADINITUVT1I TIHUDNUN U.4 9.11518917

9.na0MN) N luAIUADUTINIAN 2553 (NINT 3-6)

3.2.1.1.7 YSuaeengauiazaietii (Dissolved oxygen, DO)

Y
o S 1 1

USurmeangaunazaionl UA108ILHI9 4.0-7.9

U

[ 1

a Aa a S 1 A a a o 1 a ~ R A a a ~
ADNTY ADANT UAURAY 6.12+0.92 UAANTUADANT IﬂﬂﬁﬂWHﬁﬂ‘]eHVlﬂJﬂleilﬂillE]’E]ﬂclﬂﬁ]uﬂ
9

° (% 1T A

aza1o1i1gaga (7.9 daaniudedns) Ao d01iidnm1N 6 MKO03 (Aaouaf 11410129 300
Tyt 1.4 a.N518917 0.AABIBEN) WU lUTINABUNGATMEU 2553 uavamHAnE N TA1LST UM
] Y
ponNFIuRazaehidge (4.0 Tadniuaeans) Ao aniidny RO2 tazdoiifdny1 (Aaoduse
umeee a.Aaonu o.aaeon) wuluriudeungainieu 2553 uagiouiiuiny 2554
o w A
MUAAY (2N 3-7)

3.2.1.1.8 USnmeendnungaunidlylumsdesaatoaatoans

-

dUNTY (Biochemical Oxygen demand, BOD,)

) a { a o 1 a 4
YSinmeongnungaund 14 lumsdesdatoasounsd

a a o 1A

9 v
luniiimegszn 19 0.70-5.63 HadnsuADANT UANRAY 2.57+1.44 aaniudpans Taganiil

v
AA a G

=) a A J 1 a ~ o A a o 1A
ﬁﬂ‘H'WIiJﬂT]JiiJ'lmﬂﬂﬂclﬂﬂuﬂﬂauﬂﬁﬂi%iuﬂWiﬂﬂﬂﬁaWﬂﬁWi@Uﬂiﬂﬁ\‘i’ﬁﬂ (5.63 HAANTUHNDANT)

Q QU Q

Ao a01HANYI MK 03 (AA0duafy 111019 ¥981rA%e 1.4 @ .N318917 0.AABINON) N1

a =

1 A 1 a a { a o ]
Tugrudoudriay 2553 uazamiidnuniialsumesngaungaunidlylumsdosdats
a 0’4; [ ] 1
A150UNI IR gA Ao AoliAny1 SKO2 (AADINT1891) TULDNI 1.4 A.N518911 0.AADINON)

uaza@n1HANEIROL (AADITA UTNED 1,12 A.ABBINY B.AaIVEN) WU lurIuRoULNIT AN

2554 HAZIADUNUIAY 2554 MBS (MW 3-8)
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3.2.1.1.9 yeudanazareirldiaviua (Total Suspended Solid,

TSS)

Y
o A 1 ] 1

< A J o
yowdsazmerih ldnamualuiliaegsznin 19.20-
A Aa o 1A S A A a o 1A ~ =R A I ogjl
68.46 HAANTUADAAT UAUNAY 34.2248.85 HaANTUADANT 1AsdDIUANHINUAIUBILUININNA
Y
Tusigaga (68.46 Haaniudoans) AoaoiifAny1 SK02 (ARBINTIBV1I TIULDNI ANV
1 1 A AR A < o 3

9.Aa099%0N) WU lUFINABUNNITIAY 2554 wazamlAnEINTA1eITINIMUA THIdIge
(19.20 Hadniuaeans)Ae aoiidny1 RO2 (AaINsA TNUAADINY MR 12 A.AOINY

o.AanoN) WulurruaeungAINIEU 2553 AR (M NH 3-9)
4 1 =) 4
32.1.1.10 Tulasn-TuTasou (Nititenitrogen) A/Sanaslulagai-

Y
) 1

TuTasnureatiliaeogsening 0.004-0.820 pg-atN/l iaundo 0.213+0.161 pg-atN/l lag

U

aoanuniiaiualulasd-lulasougega (0.820 pg-atN/D) Ae aoniidnul MK 03
(AavIuAAY Thuleu1v/wos TsA1iud @.1319911 0.aa0dNeN) WU luFIuAUTIIAY

'
A

2553 u,azﬁmﬁﬁﬂymmwﬂ?mm”lu"lmﬁ—”lﬂmmuslmfwﬁmﬂ (0.004 pg-atN/l) o @il
A1 TROI (AARa IRz Thuyen 1.5 a.Aaeenn o.naowion) nuludrudeudaman 2553
(m‘wﬁ 3-10)
32.1.1.11 lwesn-TuTaswu (Nitrate-nitrogen)
ﬂ'nﬁmm‘lumﬁm-"luimmummfiﬁﬁmgiiW’J'N
0-7.038 pg-atN/l TAundo 1.690£1.811 pg-atN/l Tnegraniidnuifian/sue luasn-lulasou

qaea (7.038 pg-atN/l) Ain #01HANY1 RO3 (AADILTA 1111900 A.AADINY 0.AAOINBON) W1
Tugadoungeimen 2553 uazamiidnuniasu luasn-Tulasnuluihdgaiing 0.00
= ~ =R Y 9 ] ] o 4 1
ug-atN/l fiw aontifny1 MKO1 (Aaouad 11110139/408 1¥n1ilud 9.131891 0.00D310)
wulugrufeudariiny 2553 (MWH 3-11)
3.2.1.1.12 weuTuile — 1uTn519% (Ammonia -nitrogen)
9
anlFunaen Tudle-luTasmuvenimianwgizning
-11.923 pg-atN/l fifunae 2.602+3.54 pg-atN/l Tagaoniidnentiansunaumeon Tudle-luTasou
g9 (11.923 pg-atN/) v d01iifnm1 RO3 (AADALTA TUIED/1.12 A.AADINY B.AADINON)
v Y
wulugnudeudanan 2553 azamiidnundmySuamen Tuiies-TuTasuluidiga 0.00
A R o 9 1 1 v
ng-atN/1 Ao d011fANE1 MKO1 MKO02 (AapInafit 11U10N9/ 508 15ADTIUA 1.4 1.N318917

9.AA09NoN) WU lUFINABUNGATNEU 2553 Laza1HiAnyIN SK02 SKO03 (AABINI18917)
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MKO!I MK02 MKO03 (Aaeduafiu ROI R02 RO3 (AA9445A) TROI TRO2 (AandlAziisa) Wi
Tugiafeuuns AN 2554 taz@aniidnyl SKO1 SK02 SK03 MKO1 MKO02 wulusiudeu
TunAn 2554 MuEdy (1A 3-12)
32.1.1.13 093 Isvlearlesa (Orthphosphorus)
YSunaeos Isvloawese ﬁazmaimfﬂﬁmgjiwdw

0.00-0.546 pg-atP/l iAuRAe 0.15140.109 pg-atP/l Tasaaiidnuhiiasunaess Iswemln -

Woavloda ﬁazawaiuﬁ1qqqﬂ (0.546 pg-atP/l) Aim o fifAny1 RO3 (ARBINTA TUIED
1,12 A.Aa09NY 8.aapweN) wulugrudeuduminy 2553 nazaaifianeiian/sua
903 Isvloaula — veavlesa ﬁazma“lmfwé’ﬁqﬂ 0.00 pg-atP/ Am @1fiANY1 RO (AADILITA
ueee 1.12 a.Aaoanu o.aaenen) nulusiudeudaniay 2553 uazanriifny SKO3
(AADINIIVI TULDUI 1.4 A.N31891) 8.AABINON) AD1ANYT TROI (AaDITAZIT
Thugia 1.5 a.Aaeany . Aaowion) wulugrufounnsian 2554 ANaIAL (MWA 3-13)
3.2.1.1 qmmwﬁmn%mw
32.1.1.1 navlslad @

s a v J

1Sy1anaslsiaa (o UA19E5L1IN9 0.00 - 8.265

U

= A

A Aa o =Y A d' A Aa o [ =Y =1 A A a 4
Naansudoans UAIRAY 2.20£198 Naaniugeans lasamuAnyMllSNanaslsad o gaga
(8265 HaaniuApAnT) A @01HANE1 RO3 (AABILTA U0 U.12 A.AADINY 0.AADINDN)
] A == A a a a 4 o' A
wulugrudeuunsiay 2554 aodinynlalsunalsuaaaslsad o diga av 0.00
Haansunoans A a01tiANYIN 3 SK 03 (AADINTIHUI TNULDNI 1.4 A.NTIUI D.AADINDL)
nuluriafoungaIMeN 2553 MURIAY (MW 3-14)
S A 1 a 4 c?/} . .
3.2.1.1.1 uuaniEengyInanosusiaviue (Total Coliform Bacteria)
dy S 1 a 4 qaj 1
mydulouveauanFengu Inadesuianua Wy
Y Y v ]
mstuilounasansiliaundasminy 110 -790 MPN/100 ml UAURAY 317+190.89 MPN /100
== A dy ==t 1 a 4 ;’f
ml TagamianyininstuileuveanunnGenguylnanesuianuagaga (790 MPN /100 ml)
Apan1fifny1 MKO1 (Aaoduady Thulionlv/so8 15Ao1iudg 1.4 0.1318917 0.Aa09N0N)
AR A o 9 ' ' '
tazaaIiANEIN 11 TRO2 (AR 1AZIII TNUYE 4.5 A.A009WY B.AABINDY) WU TUYI9
Y
ADUTINIAN 2553 WYATNIGU 2553 UNTIAN 2554 WAy 2554 Mud1ay dmsumstuilou
== [ a 4 qs;} = dy 1 ~ 5 =
voauanEenguInanesunariua wuninsduileouaundsdiga (110 MPN /100 ml) AD

2] ] 1 ] a
F911fAnY1 TRO3 (AAD4 1A ﬁ’mgm 1.5 9.1319017 8.Aa0ey) U luFruasudaIAY
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2553 @AY SK03 (AABINTIEV1I) R 02 (AADILTA) wulugrupeunnsiay 2554 az

aaiifny1 MKO1 MKO2 (aoduaai) Wi luesiudouiunay 2554 enud1au (M 3-1)

°C
35.00

Water tempurature

15.00

20,00

15.00

10.00 |

5.00

0.00 -

30.00

B Aug-53
B Nov-53
L Jan-54

B Mar-54

SK0I SK02 SK03 MKOI MKOI MKO2 MK03 R0OI R02 R03 TRO0OI TRO2
Site

v Y
MNA 3-1 Qmwgmmﬁmmm AADINIIHVII AABINAAY AADIULIA ﬂﬁ@ﬂjﬁglliﬂ 2t}

AIANET 12 90191 STUNAUADY AIVIAY W.A. 2553 - DUIAN W.A.2554

0.0800

0.0700

0.0600

0.0500

0.0400

0.0300

0.0200

0.0100

0.0000

FTU Turbidity

B Aug-s3

B Nov-s3

_ 1 Tan-54

B pra-s4

SKO1 SKE02 SK03 MEOI MEo02 MEo63 R0l RO2 RO3 TROI TRO2 TROZ
Site

v Y
MNA 3-2 mma;ummﬁw VTN AABINITIYIVII AADINAAY AADILIA ﬂﬂ'ﬁ]\‘liélvgllﬁﬁ 2t}

AOANET 12 @011 IEUNUADY AIIAY W.A. 2553- TUIAN WA, 2554
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8.5

1.5

6.5

PH

SK01 SK02 SKO03 MKOI MK02MKO3 ROI R02 R0O3 TR0I TRO2 TRO3

B Ang-53
B Nov-53
L Jan-54

B Mar-54

Site
c'l U I 1 g' a = =1 1 A a
HNNN 3-3 ﬂ']ﬂ'NilL‘]Juﬂiﬂ — AN VOIUIUTIUFDIUANET 12 dD1U FEUNUADUTIN AN
W.A. 2553 LU W.A. 2554
ppt Salinity

35
30 -
25 -

B Ang-53
0 -

B Nov-53
15

L Jan-54
10 B Mar-54
5
0

SK01 SK02 SK03 MKO01 MEO02 MK03 R0I R02 R03 TR0I TR0O2 TRO3
Site
d' v I 31 Aa o o J AR
NNN 34 ANANUIANUDIUT VTN 1UIU 4 ANDIUDIDUNDAADINDOY U AD1UANKN

12 9018 STUNUADY  AINIAN W.A.2553 UUIAY W.7.2554
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cm. Transparency
160
140
120
100 B Aug-53
80 B Nov-53
60 Ld Jan-54
40 B Mar-54
20
0
SK01 SK02 SKO3 MKO0] MK02 MKEO3 ROI R02 RO03 TROI TR02 TRO3
Site
li' ! ! g’ a ~ R =~ ' =) a
MNN 3 -5 mmmiﬂimmmmmmnm UADIUANET 12 ADIUTEHINUADUTINIAY
W.A.2553 -TUIAN WA, 2554
us/cm Conductivity
60.00
50.00
40.00
B Aug-s3
30.00 B Nov-53
Ll Jan-54
20.00
B Mar-54
10.00
0.00
SK01 SK02 SK03 MKO0I MK0I MK02MK(G3 ROI R02 R03 TROI TRO2
Site
ti' v o oy a ~ R = 1 = a
MNN 3 -6 ﬂ?ﬂTiUTIlT‘IﬂT’UENUTUﬂ'Jﬂ! W ADIUANKT 12 DU TEHIUADUTAINIAY

W.A. 2553 - VUIAY W.A. 2554
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mg/l Dissolved oxygen
92.00
8.00
700
6.00
B Aug-53
5.00
B Nov-53
4.00 -
L Jan-54
3.00
B Mar-54
200
1.00 -
0.00 -
SKO01 SKO02 SKO03 MEKO0I MKO2 MK03 ROI R02 RO3 TR0I TRO2 TRO3
Site
d' ' g’ a R = ' A a
MNN 3-7 A1 DO UBIUIUINIY U TDIUANET 12 DI TEHNUADUFAIVIIAN N.F. 2553 -
VAN WA 2554
mg/l Biochemical oxygen demand
6.00
5.00 -
4.00
B Aug-s3
3.00 I Nov-53
Ll Jan-54
2.00
B Mar-54
1.00
0.00
SK01 SK02 SK03 MKO0I MK02 MKO03 R0OI R02 RO03 TROI TR02 TRO3
Site

v Y
MW 3-8 A1 BOD 1091 UTNA a1 aotiAny1 12 Aot SEHNUADUFINIAN W.7.2553 -

JUIAY WA, 2554
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mgl Total Suspended Solid
80.00

70.00

60.00

50.00 _ B Aug-53

40.00 B Nov-53

30.00 L Jan-54

20.00 - B Mar-54

10.00 -

0.00

SK01 SKO02 SKO03 MKOI MKO02 MK03 RO1I R02 RO03 TR0O1 TRO2 TROZ
Site

v F
MNN 39  A1Total Suspended Solid Yo 1USIM al.a@d AN 12 @013 sEHIUADU

AIMIAY W.A. 2553 — DUIAY WA, 2554

ng-atN/1 Nitrite - nitrogen
0.9000

0.8000

0.7000

0.6000

B Aug-53
0.5000

B Nov-53

0.4000

bd Jan-54
0.3000

B Mar-34
0.2000

0.1000

0.0000

SKO01 SK02 SK03 MKO01 MK02 MK03 ROI R02 RO3 TROI TRO2 TRO3

Site

v Y
WA 3-10 A1 Nitrite — Nitrogen U991D518 & @oiifAny 12 @01i sera1uaeudiay

W.A. 2553 - WA W.A. 2554
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ng-atN/1 Nitrate-Nitrogen

8.000

7.000

6.000

5.000 B Aug-53

4.000 B Nov-53
L Tan-54
B Mar-54

3.000 - - - I

2.000 ‘ I I l I

1.000 . _' l !r!IIIIII

o RIFIRIP RN IRIRIR

SK01 SK02 SK03 MKO0I ME02 MK03 R0OI R02 R03 TR0OI TRO2 TRO3
Site

v 2
WA 3-11 15119 Nitrate — Nitrogen ¥01UT0M o doriidnyn 12 ao1f sernafeu

AIVAY W.A. 2553 - TUIAY W.A. 2554

ng-atN/1 Ammonia- Nitrogen
14.000

12.000

10.000

B Aug-53

8.000
B Nov-53
6.000 -

L Jan-54

4.000

B Mar-s4

2.000 -

0.000 -

SK01 SK02 SKO03 MKO0I MK02 MKO03 R01I R0O2 RO03 TROI TR02 TRO3
Site

v 2
7NA 3-12 YSW1 Ammonia—Nitrogen¥o91UTIW & aa1iANY1 12 ga1fisennufou

AIVIAN W.A. 2553 VUIAN WA, 2554
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0.60

0.500

0.400

0.300

0.200

0.100

0.000

ng-atN/1 Orthophosphates-phosphorus
0

SK01 SK02 SK03 MKO01 MKO02 MKO03 R0OI R02 RO03 TROI TR0O2 TROZ
Site

B Aug-s3
B Nov-53
L Jan-54

B Mar-s4

AN 3-13 U5 Orthophosphates -phosphorus U991i1 @ aoniianyl 12 aondl sening

POUFIMIAL WA 2553 - TUIAYN WA, 2554

9.000

8.000

7.000

6.000

5.000

4.000

3.000

2.000

1.000

0.000

mg /1 Chlorophyll a

SK01 SK02 SK03 MKO01 MKO02 MK03 R0OI R02 RO03 TROI TR0OZ TROZ
Site

B Aug-53
B Nov-53
L Jan-54

B Mar-s4

NN 3-14

DY FINIAY WA, 2553 - TUIAN W.A. 2554

a a 4 A oy a AR = J
ﬂiiJquﬂ’dE]IiV‘lﬁa (8 NALAYUIVOIVIIU W TDIUANET 12 dDIUTEHIN
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200

800

700

600

500

400

1000

Index/ 100 ml

MPN

M Aug-s3
B Nov-53

L Tan-54

B Mar-54
200

100 - . d B

SKO01 SK02 SKO03 MKOIMKO2 MEO2 ROI  R0O2 RO3 TR0O1 TRO2 TRO3
Site

d' d!y A A 1 a s 3 a @
MNN 3-15 miﬂunJaumammmsfmqaﬂﬂavhiamwmmnm AADINIIYVII ADIUAAY
[2) o v Y] @ A R =
AADILLTA ﬂﬁi’)\ﬂﬂguiﬂ DUNDAANINONY WHIANTEY U TDIUANYT 12 DU

FEUUADY AIVIAN W.A. 2553 - UUIAY W.A. 2554

a J Y aa 1 J { 31 9
MINIENYYaNNADA Taen13TouNsDnNUIANAINYDIAIRATAMNTNIIAIE ANOVA
% [ 3' 1 1 @ 9
FINUNAUNWINNANUUANANTENINAADINT 1PV AADIUAAY AADIUTA LAZAADI 1AL

qa: Y :, {1 Y 3’ J [V 1 v o w 1
u3e MetguamihndawaliganimiianuuanaenuedaliediAgsznI9Aa0d
[ [ 9 [ ] 3' [ [
N3WUN AADINARY AABILsA wazAandlazus laun amnnuyulavenit Amnnw Tl
3’ 1 I 1 a 1 a :}
perveait manuunsa —a1w wazdsualulasn-Tulasou drugungiivenii anw
< 1 o g' a a 1 g' [ { :l 9/3
i A 1 veah YSuaeendaunazaiesi veaudianazareiirlanavua (TSS)
a 4 a a o
U lulasi-Tulasiu dsuawsuTudls —  Tulasiu USuraeos Isweala —
[ a a J 1 1 a o 3 [
Woawesa UsurmaaslsWad 0 uazmstuilouvesuuaiGenguIaanosuianua il

ANULANANNY (®195719 3-2)
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M3193-2  Wisuiouaundonanwiil o da01HANE1 AABINTIBVD AADINAAY ABDIITA

Aaoalazuse naaenlaeld One Way ANOVA s2éie

o v

a

MAYNNADA *P < 0.05

Parameter Unit AAINIEYVN ﬂaawﬂﬁu REGNIYIZ ﬂﬁﬂﬁiﬁz!!iﬂ
Water Temperature °c 27.83+1.99" 28.25+1.95" 27.25£1.95' 27.87+1.85"
Salanity ppt 27.167 +5.60° 29.542.5" 23.3349.44° 27.5843.57"
Turbility FTU 0.032+0.021° | 0.016£0.011° | 0.03740.022° | 0.024+0.0163""
Transparency cm 89.58427.09° | 102.08+29.11° | 75.41422.90°" 62.08+19.24"
pH - 7.71£0.40° 8.00£0.34" 7.57£0.25" 7.75+0.22""
Conductivity ps/cm 32.7129.37" 37.02+8.06" 36.62+11.49" 30.179+5.37"
Dissolved oxygen mg/l 6.02+0.67" 6.58+0.679" 5.93+1.25" 5.96+0.932"
BOD, mg/l 1.80+1.00" 2.62+1.43" 3.06+1.73" 2.79+1.33"

TSS mg/l 35.50+12.75" 33.56+4.97" 30.92+8.56" 36.93+7.22°
Nitrite-Nitrogen pg-atN/l 0.239+0.146" 0.20740.226" 0.198+0.116" 0.206+0.154"
Nitrate -Nitrogen pg-atN/l 2.11£1.81° 0.59+0.69" 2.52242.45° 1.533+1.44"
Ammonia— Nitrogen pg-atN/l 3.086+3.683" 1.947+3.245" 2.801+2.424" 2.574+3.043"
Orthophosphorus pg-atN/l 0.126+0.062" 0.17240.113" 0.166+161° 0.142+0.799"
Chorophyll mg/l 1.244+1.38" 2.984+1.61° 2.143+2.104" 2.432+2.472"
Coliform MPN Index/100 ml | 342.5+214.78" | 300.£238.06" | 229.16£95.39" | 397.50+229.7"
o o 4 a o a4 2y aa o
rnen — a9 19immamqwmemﬂmu’e)uﬂumfmmmmaﬂmammmwm‘lwmmzmﬂmqnu

ll IS
DYNUU

LRGN

@

o

v Y
NNADAMINANAULAAINAURABVDIN VN NINNANVUANA T

a 4 Aaa 1 U { oy a
MsuATIEHYoyaneana laenslTouisunnuuananvesaundsnanimitluusno
1 dy U =) d'd dy %
AADINOULY (Aounstagalarlunsz¥a) aassneunale (Usnanymassdarlunsease)
Y Y
uazAapIREUaN (MaImsnesdarlunszda) Are ANOVA wungumwiih 1dun Anuu
Y Y
o 1 1 o 1 I 1 A
laveair aranuTdswmasveaii aanuidunsa —a1e vazdsualulasn-lulaseu

a J < ' ° J a a ~ J 2 A
BUUINUVDIUT ANUIAY mmim“lﬂ‘lﬂwmm ﬂﬁﬁJTmﬂ@ﬂ“ﬂlﬁ]uﬂaga']ﬂu'] VDULUINAL Y
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v 1@ anun (rss) Ysnalulasn-lulasu UsuawenTudles — Tulasoy YSwess s
Woanla — veavesa UsurmaanIsilad o lifinnuuandrsduedniidedrdgnisaa
3£M9AADIABUAT NADINDUNAINAZARDIABLLUDE N3 Amunu st uiouyos
Lmﬂﬁfﬁ’ﬂﬂ’cjuTﬂawe§uﬁgwmﬁmmLmn@hqﬁ’uﬁwdwﬂaameudw ADUNANY AADY

ADUVU (1319 3-3)

v 9
719149 3-3 Lﬂ?ﬂﬂlﬁﬂﬂﬂW!ﬂaﬂﬂﬂ!ﬂWWﬁW 2l} ﬁﬂWﬁﬁﬂ‘]&ﬂ VIIU AADIADUAN AABIADUNAN

o v a

ARDINDULY NATOU1AY One Way ANOVA 52AUNBEIAYNIADA *P < 0.05

Parameter Unit ﬂﬂﬂﬂﬂﬁ)udﬁ AADINOUNAN AADINOUUYU
Water Temperature °C 27.94 £1.77° 27.81+1.94° 27.87+1.96"
Salanity ppt 29.06+4.07" 26.25+6.35" 27.37+7.33"
Turbility FTU 0.022+0.156" 0.025+0.202" 0.032+0.022°
Transparency cm 96.56+31.97" 75.63+24.55" 74.69+24.18"
pH - 7.83 £0.27° 7.75+0.36" 7.70+0.39"
Conductivity us/cm 34.29 +9.47" 35.02+10.06" 32.20+8.80"
Dissolved oxygen mg/l 6.27 £0.76" 6.04=1.00" 6.06+1.02"
BOD, mg/l 2.29 £1.20° 2.64+1.42° 2.77+1.69°
TSS mg/l 34.50 +5.66" 35.19+12.19° 32.73+7.84"
Nitrite-Nitrogen pg-atN/1 0.168+0.149" 0.209+0.133" 0.260+0.192°
Nitrate -Nitrogen png-atN/1 1.44 £1.41° 1.68+1.97° 1.93+2.05"
Ammonia - Nitrogen png-atN/1 3.12 43.30° 2.26+3.69" 2.41+3.78"
Orthophosphorus pg-atN/1 0.141£0.08" 0.157+0.10" 0.156+0.14"
Chorophyll a mg/l 2.33+2.24° 2.12+191° 2.14+1.89"
Coliform MPN Index/ 100 ml | 381.124347.37" | 260.56+255.65" 88.06+67.52"

Hianente) ﬁa'é"ﬂyimy1é”anqyﬁuﬁﬂamﬂmﬁauﬁmmﬂqim'n,na'ﬂmammmmffhiﬁﬂam
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HANANAUEENTTETAYNIADAMINANAULEAINIA IR AIUBIAUAININTANNIANA 1A
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3.2 mm‘ﬁmfmmslmﬁamwmmammnmuﬁm

ANMUNAINHAUDILNAINADUNTIINMIUATIZHDIFIA B3f1TznODVEY
uwassnouitsdnanisfinun dail

i]"lﬂﬂWiﬁﬂB'l“lfﬁﬂell@\‘]LL‘WﬁQﬁﬁﬁ]‘l&ﬁ"]ﬂ‘ﬁ?‘lﬂﬂ?ﬂﬂ! AQDINT 1TV ADDINAAY
Aaesa AaeslAzise Sunonaesrien Tanianssdl Lﬁaﬁmﬁﬂwﬂm%m WULWAIAADY
fiar111 2 Division 4 Class Hi§1117u 51 ¥iia Ferflaunasdaeufidisranuannsasumn lda
(miwﬁ 3-3)

Division Chromophyta Class Bacillariophycae (Diatom) Order Biddulphiales
(Centric diatom) ﬂfjm'lﬂameu WU 24 e MAUR  Bacteriastrum sp. Coscinodiscus  sp.
Chaetoceros sp. Corethron sp. Cyclotella sp. Dactyliosolen sp. Ditylum sp. Eucampia sp.
Hemiaulus sp. Lauderia sp. Odontella sp. Proboscia sp. Pseudosolenia sp. Rhizosolenia sp.
Thalassiosira sp. Bellerochea sp. Asteromphalus sp. Biddulphai sp. Palmeria sp. Paralia sp.
Triceratium sp. Planktoniella sp. Amphora sp. Guinardia sp.

Division Chromophyta Class Bacillariophycae (Diatom) Order Bacillariales
(Pennate diatom) WU 12 ¥l 1&un Bacillaria sp. Diploneis sp. Nitzschia sp. Pleurosigma sp.
Thalassionema sp. Thalassiothrix sp. Navicula sp. Lyrella sp. Surirella sp. Pseudo —Nitzchia sp.
Asterionella sp. Cocconeis sp.

Division Chromophyta Class Dinophyceae (Dinoflagellate) ﬂfjuvlﬂiuuﬂami}a
@AWY 13 ¥UA  IAUA Ceratium sp. Dinophysis sp. Peridinium sp. Protoperidinium sp.
Prorocentrum sp. Gymnodinium sp. Alexandrium sp. Gonyaulax sp. Pyrophacus sp. Noctiluca
scintillans, Goniodoma sp. Amphisolenia sp. Dictyocha sp.

Division Cyanophyta Class Cyanophyceae ﬂicjaJﬁma:'w?ﬂ%mmnﬁyﬁuwu 2

a Y U
wiia QA Oscillatoria sp. Anabaena  sp.
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ANVUTNY AADINT IV ARDINAAY AQDILLTA

ads v 1 d A
AMUNNUAIDYNUNAINADUNY

vilaunasAnouiiy SK | SK | SK | MK | MK | MK | R R R TR | TR | TR
01 02 03 01 02 03 01 02 03 01 02 03
Division Chromophyta
Class Bacillariophycae (Diatom)
Bacteriastrum sp. + + + + + + + + + + + +
Coscinodiscus sp. + + + + + + + + - + + +
Chaetoceros sp. + + + - + + + + + + + +
Corethron sp. + + - - + - + + + + - R
Cyclotella sp. + + + + + + + + + + + +
Dactyliosolen sp. + + + - + - + + + + R +
Ditylum sp. + + + + + + + + + + + +
Eucampia sp. + - - - - - - - - + - -
Lauderia sp. + + + + + + + + - + - -
Odontella sp. + + + + + + + + + + + +
Proboscia sp. + - + + - + - - + + + +
Pseudosolenia sp.. + + + + + + + - - + + +
Rhizosolenia sp. + + + + + + + + + + + +
Thalassiosira sp.. + - + + + + + + + + + +
Bellerochea sp. - + - + - - - - + . + -
Asteromphalus sp. - - + - + - - - - - - R
Biddulphai sp. + - + - + + - - - - - _
Palmeria sp. + - - - + + - - + + + _
Paralia sp. + - + + + + + + + + + +
Triceratium sp. - - + + + - - - - - + +
Planktoniella sp. - - - - - + - - + - - R
Amphora sp. + - + + - - - + - + + -
Guinardia sp. + - + + + + + + + + + +
Hemiaulus sp. + + + + + - - - + + + +




15131 3-4 (M0)

Y 1 d A
ANMUNNUAIDYNUNAINADHUNY

yilaunasAnouiy SK | SK | SK | MK | MK | MK | R | R

01 02 03 01 02 03 01 02

Division Chromophyta

Class Bacillariophycae (Diatom)

Bacillaria sp. + + + - + + - -
Diploneis sp. + + - - - - + -
Nitzschia sp. + + + + + + + +
Pleurosigma sp. + + + + + + + +
Thalassionema sp. + + + + + + + +
Thalassiothrix sp. + + + + + + + +
Navicula sp. + - + + - - - +
Lyrella sp. - + + + + + + +
Surirella sp. + + + + + + - +
Pseudo —Nitzchia  sp. + + + + + - + -

Asterionella sp. - - - - - - - -

Cocconeis sp. + - - - - - - -

Class Dinophyceae (Dinoflagellate)

Ceratium  sp. + + + + + + + +
Dinophysis  sp. + + - - + + - +
Peridinium  sp. + - - + + + + +
Protoperidinium sp. + - + + + + + +
Prorocentrum  sp. - - - - + - - -
Gymnodinium sp. - - - - - - + -
Alexandrium  sp. - - - - - - - +
Gonyaulax sp. - + + + - - + -

Pyrophacus sp. - - - - - - - -

Noctiluca scintillans. - - - - - - + -
Goniodoma  sp. + - - - - - - -
Dictyocha  sp. + - + - + - - -

Amphisdenia  sp. - - - - - - - -




M 3199 3-4 (AD)
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Al s o | < A
AIHNNUAIDYIIUNAINADUNY

whauwasAnouily SK | SK | SK | MK | MK | MK | R R R | TR | TR | TR
01 02 03 01 02 03 01 02 03 01 02 03

Division Cyanophyta

Class Cyanophyceae

Oscillatoria  sp. + + + + + + + - +

Anabaena sp. + + + - + + - - + + + +

H @ 1 J aa o
MNA 3-16  LEAIRIBELNAINABUNYS TUAITY Chromophyta Order Bacillariophyceae

Class Biddulphiale (Centricdiatom) 1. Paralia sp. 2. Chaetoceros sp 3. Lauderia sp. 4.

Coscinodiscus sp. 5. Odontella sp. 6. corethorn sp.



MNA 3-16 (AD) UAAIFIDENLNAINABUNYIUAIFY Chromophyta Order Bacillariophyceae
Class Biddulphiale (Centricdiatom) 7. Dactyliosolen sp. 8. Planktoniella sp.

9. Pseudosolenia sp. 10. Triceratium sp. 11. Guinardia sp. 12. Amphora sp.



MNN3-17  UEAIFIDELNAINADUNTAITY Chromophyta Class Bacillariophycae (Diatom)

Order Bacillariales (Pennate diatom) NA159NY 1. Bacillaria sp. 2. Diploneis p

3. Nitzchia sp. 4. Pleurosingma sp. 5. Thalasssionema sp. 6. Thlassiothrix sp.
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MNA 3-17 (AB)  UAAIAIBENUNAINABUN AT Chromophyta Class Bacillariophycae (Diatom)
Order Bacillariales (Pennate diatom) PA15WNY 7. Navicula sp. 8.

Asterionella sp. 9. Pseudo-Nischia 10. Cocconeis sp
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MNA3-18  UAAIFIDIUNAINABUNSAITY Chromophyta Class Dinophyceae
(Dinoflagellate) NE3WNY 1. Alexandrium sp.2. Goniodoma sp.

3. Amphisolenia sp. 4. Dictyocha sp

MNAN 3-19 AT Cyanophyta Class Cyanophyceae ¥UA Oscillatoria sp.
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Y 3
WIS UNY 2 ¥HA 1agAIFUChromophyta 1un (1) Class Bacillariophycae (Diatom) WU 36 ¥U®A
a J { o a 1o a
(2) Class Dinophyceae (Dinoflagellate) W1 13 ¥UA unaanaUNY NI UBHAAUIIUIU 9 Fiin
9 1
1&un Bacteriastrum sp. Chaetoceros sp., Ditylum  sp., Rhizosolenia sp., Odontella sp.,
4
Nitzschia sp., Pleurosigma sp. Thalassionema sp. Thalassiothrix sp. W‘LI‘V!ﬂ?fﬂ1ﬁ UWaINAoU
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winudulng Junqulaszaou denmi 3-20
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9
iﬂﬂﬂ”liﬂi&:!.ﬁJi!ﬂmmWﬁﬁ}’Jﬂ’J% AARL — PP Score (Applied Algal
o a [
Research Laboratory)TﬂEJ q’;ﬁ (2549) su’e)mwmﬂmuﬁ%mnm ANDINTIYVI AADIUAAU

) o ' 7 % | 3 1 a ~
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9
2553 1OUNNTIAY 2554 taziapuiiuiaw 2554 wungunwiiegluszaud Taslininzuuu
' ' o . oA 9 J A A Y (=
2YITHIN 1.0-2.0 3EAU Oligotrophic HE130I1NI1TUDY W‘ULLWﬁQﬂﬂﬂﬂW%ﬂﬁ?N?iﬂi‘HlﬂUﬂ%u
9 Y
19y ﬂmmwﬁw 1éun Cyclotella sp., Rhizosolenia sp., Amphora sp., Bacillaria sp., Nitzschia sp.,
Navicula sp., Surirella sp., Cocconeis sp., Ceratium sp., Gymnodinium sp., Oscillatoria sp.,

wazAnabaena sp. LaadluA15199 3-5

d‘ = =} = g’ 9 14 A I o ] dy g’
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amHAn AARL - PP Score ANNTINY
v

ABBINT V) 1.90 AUNNIA
v

ARDINAAY 1.65 AUNNIA
v

ABDILLTA 1.76 AUNNIA

o o o

AaedlAzIIa 1.43 AUNINUIA

mﬂmﬁﬂizgﬁuﬂmmwﬁwﬁﬁﬂﬁ AARL — PP Score UDIUWAINADUNTLIIIN
AABAN3 18911 AaBIUATY navdusa Aane izt Sunonaswion Saniansed  daud
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Amphora  sp., Bacillaria sp., Nitzschia sp., Navicula sp., Surirella sp., Cocconeis sp.,

1 v
=< o A
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@) anuidlunsauazAg (pH) UAITEHIN 7.5-8.9

(5) ANMIAY (Salinity) HA1521I19 29-35 s Tuiuaiu
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535UA Withudesas 10

(7) p@nFIIUazas (DO) Ua1 lideenii 4 HaanTuneans

®) lwasn-luTaswu (Nitrate-Nitrogen) Woala-Woavesa
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©) Usonianya (Total Hg) a1 l3iiAu 0.0001 Hadnsuseans

(10) uaaiiiey (Cd) Ta1 litAu 0.005 Tadnsuaeans

(11) Taslew (Cr) a1 lainu 0.1 Jaansunoans

(12) Tasieuriadna19dun (Cr Hexavalent) N1 luifu
0.05 YadnNTuADANS

(13) Az (Pb) i LAy 0.05 fadnsudedns

(14) noauad (Cu) Ja Ay 0.05 adnSunoans

(15) upamila (Mn) e 1sithu 0.1 Nadnsunedns

(16) daned (zn) e Loy 0.1 Jadnsunedans

(17) tan (Fb) Uan iy 0.3 Taansudeans

(18) vlgea'lsa (F) Ta1 lihu 1.5 Taansudodns

(19) AADSUAUNAD (Residual Chlorine) NA1LNIAY 0.01
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MIEMANIN V-1 HadnTeHLSeuiounnuuana1svesnaunImiiigig ONE WAY

U g { a Y [2)
ANOVA '5zmnﬁu‘ﬁﬁﬂymmm ABBINTIBV1I AABINAAY AABILLTA ABDILAZITY

Sum of Squares df | Mean Square F Sig.
Temperature Between Groups 7.417 3 2.472 707 .553
Within Groups 153.833 44 3.496
Total 161.250 47
Transparency Between Groups 10806.250 3 3602.083 5.818 .002
Within Groups 27241.667 44 619.129
Total 38047.917 47
pH Between Groups 1.126 3 375 3.779 .017
Within Groups 4.369 44 .099
Total 5.495 47
Conductivity Between Groups 386.291 3 128.764 1.640 .194
Within Groups 3453.585 44 78.491
Total 3839.876 47
Dissolved Between Groups 3.368 3 1.123 1.341 273
oxygen Within Groups 36.838 44 .837
Total 40.206 47
BOD, Between Groups 10.678 3 3.559 1.813 159
Within Groups 86.387 44 1.963
Total 97.065 47
Turbidity Between Groups .003 3 .001 3.166 .034
Within Groups .015 44 .000
Total .018 47
Salinity Between Groups 240.229 3 80.076 2.288 .092
Within Groups 1540.250 44 35.006
Total 1780.479 47
TSS Between Groups 244.045 3 81.348 1.040 384
Within Groups 3443.049 44 78.251
Total 3687.094 47
No, Between Groups .012 3 .004 141 935
Within Groups 1.212 44 .028
Total 1.223 47




Sum of Squares df | Mean Square F Sig.
No, Between Groups 25.079 3 8.360 2.848 .048
Within Groups 129.153 44 2.935
Total 154.232 47
PO, Between Groups .016 3 .005 437 728
Within Groups 544 44 .012
Total .560 47
MPN Between Groups 181606.250 3 60535.417 1.740 173
Within Groups 1531141.667 44 34798.674
Total 1712747917 47
Chorophyll a Between Groups 19.017 3
6.339
Within Groups 165.767 44 1.683 185
3.763
Total 184.783 47
NH, Between Groups 8.440 44 34798.674 213 .887
Within Groups 582.255 47 13.233
Total 590.695 47
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Y
MINMANIN V-2 HAIRTIEHISououanuuand19veInunImitdie ONE WAY

4 1
ANOVA 5zmnﬁu‘ﬁﬁﬂymmm AADIADUAN AADIABUNAN AADNADULU

Sum of Squares df Mean Square F Sig.

TSS Between Groups 55.070 2 27.535 341 713
Within Groups 3632.273 45 80.717
Total 3687.343 47

Conductivity Between Groups 68.823 2 34.411 .384 .683
Within Groups 4028.920 45 89.532
Total 4097.743 47

Temperature Between Groups 125 2 .063 .017 983
Within Groups 161.125 45 3.581
Total 161.250 47

Transparency | Between Groups 4894.792 2 2447.396 3.322 .045
Within Groups 33153.125 45 736.736
Total 38047.917 47

PO, Between Groups .003 2 .001 .103 903
Within Groups 557 45 .012
Total .560 47

BOD, Between Groups 1.986 2 993 470 .628
Within Groups 95.079 45 2.113
Total 97.065 47

Dissolved oxygen | Between Groups .544 2 272 308 736
Within Groups 39.662 45 .881
Total 40.206 47

MPN Between Groups 694278.375 2 347139.188 5.464 .008
Within Groups 2858820.625 45 63529.347
Total 3553099.000 47

Chorophyll @ Between Groups 464 2 232 .057 .945
Within Groups 184.319 45 4.096
Total 184.783 47

pH Between Groups 115 2 .058 483 .620
Within Groups 5.379 45 120
Total 5.495 47




Sum of Squares df Mean Square F Sig.
No, Between Groups .068 2 .034 1.322 277
Within Groups 1.155 45 .026
Total 1.223 47
No, Between Groups 1.898 2 .949 .280 757
Within Groups 152.333 45 3.385
Total 154.232 47
NH, Between Groups 6.743 2 3.372 .260 772
Within Groups 583.951 45 12.977
Total 590.695 47
Salinity Between Groups 118.792 2 59.396 1.608 211
Within Groups 1661.688 45 36.926
Turbility Between Groups .001 2 .000 1.130 332
Within Groups .017 45 .000
Total .018 47
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e AZUUY nda ATUUY
Actinastrum 5 Gymnodinium 6
Acanthoceras 5 Gyrosigma 7
Achnanthes 6 Hantzschia 8
Amphora 6 Isthmochloron 5
Anabaena 8 Kirchneriella 5
Ankistrodesmus 7 Melosiera 5
Aphanocapsa 5 Merismopedia 9
Aphanothece 5 Micractinium 7
Aulacoseira 6 Micrasterias 2
Bacillaria 7 Mycrocystis 8
Botryococcus 4 Monoraphidium 7
Centritractus 4 Navicula 5
Ceratium 4 Nephrocytium 5
Chamydomonas 6 Nitzschia 9
Chlorella 6 Oocystis 6
Chroococcus 6 Oscilatoria 9
Closterium 6 Pandorina 6
Cocconeis 6 Pediastrum 7
Coelastrum 7 Peridiopsis 6
Cosmarium 2 Peridinium 8
Crucigenia 7 Phacus 8
Crucigeniella 7 Phormidium 9
Cryptomonas 8 Pinnularia 5
Cyclotella 2 Planktolyngbya 7
Cylindrospermopsis 7 Pseudanabaena 7
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e AZIUY e AZUUY
Cymbella 5 Rhizosolenia 6
Dictyosphaerium 7 Rhodomonas 8
Dimorphococcus 7 Rhopalodia 5
Dinobryon 1 Scendesmus 8
Elakatothrix 3 Spirulina 9
Encyonema 6 Staurastrum 3
Epithemia 6 Staurodesmus 3
Euastrum 3 Stauroneis 5
Eudorina 6 Strombomonas 8
Euglena 10 Surirella 6
Eunotia 2 Synedra 6
Fraglaria 5 Synura 8
Golenkinia 5 Tetraedrom 6
Gomphonema 6 Trachelomonas 8
Gonium 6 Volvox 6
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