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ABSTRACT

This research aimed to study the relationship of physical and chemical quality
parameters of water and soil sediments with the survival and growth of the freshwater mussel
(Chamberlainia hainesiana) culturing in good and poor water quality. It was also to determine the
possibility to use this freshwater mussel as a biological indicator for water monitoring, in
particular comparing study at the upstream of Sok Canal at Tambon Klong Sok, Panom District,
that is a good water quality, and in Thasaton Canal and the Tapi River at Tambon Tha Kam and
Tambon Khao Hua Kwai, Phunphin District, Surat Thani province, which is a contaminated
watercourse and used for fish cages culture. Water and soil sediment samples were collected from
16 sampling points. The study was conducted for 10 months from May 2011 to February 2012.
The water samples were collected and analyzed for some physical and chemical characteristics,
included of DO, pH, temperature, SS, BOD, COD and NH,-N and the sediment samples were
analyzed for pH, TS, MC, VS, and TKN. The results obtained illustrated that the average values
of BOD and NH,-N at all sampling points were found not to differ in summer and rain seasons.
The water quality in terms of temperature, DO and pH was observed to not differ at the point and
after the point used for fish cages culture, but differed for SS, BOD,COD and NH,-N . It was
observed that the river water used for fish cages culture could decrease water quality in terms of

BOD, COD and NH;-N, in particular the average values increased were clearly determined at the



®)

down stream of the area used for fish cages culture. It was found that soil sediment quality at all
study points did not differ within summer and rain seasons concerned. For the survival rate of the
freshwater mussel used in this investigation, in order to monitor the water quality, it was found
that the freshwater mussel cultured in the Tapi River at the down stream after fish cages cultured
(that having low quality of sediments and water) gave the survival rate to be zero. In contrast, the
freshwater mussel cultured in Thasaton Canal and the Tapi River used for fish cages farming was
found to have diversified survival rate. The freshwater mussel cultured in the Tapi River was
found to have better survival than in Thasaton Canal. However, their growth rates in terms of
height increase and weight were determined not much to differ. The freshwater mussel cultured at
the mid depth of the water column gave the better growth rate in terms of weight than the mussel
cultured at the 30-50 cm. above the soil sediment. For analysis of the relationship between quality
of water and sediment and the survival rate and growth rate of the freshwater mussel by using
Stepwise Multiple Regression Analysis, it was found that water quality in terms of BOD and pH
of soil sediment influenced to the the survival rate of the mussel, whereas BOD and COD of
water and VS of sediment influenced to the growth rate in terms of weight of the mussel. By
summary, it could say that the freshwater mussel can be used as a biological indicator for water
quality monitoring, in particular the watercourse that being in the 2"-3" surface water standard
and used for fish cage farming. However it is not suitable for the good quality and deteriorated

watercourse.
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WINOIMe *093eu MUININ AU UNTIAN NUATHUS NauIAY uaziiguiow

gy MUIBIINABY NINYIAN FIHIAY AUEIWU a1 NHATNIU LAZTUNIAY




temperature (0C)

temperature ('C)

temperature ('C)

49

—e-KS01
-m-KS02
—A—KS03
¢ CT
WA e nA 9.a NY A WY 5.0 WA NN
observation time (months)
ﬂ."ljﬂcontrollmzﬁ,uﬁgfuﬁ1 (avean)
A,
A
WS AV D
W W W W N, e
ViV Y\ e
—A KT03
WA e nA 9.a NY A.A WY 5.0 WA NN
observation time (months)
vimdhmilefuiinszFudonlamasaiaziiow)
A H 3, —e-TP01
= MAIIR L™
NWAVAVAVAY IRV A AR
o' el
\ ' ¢ TP04
% TP05
-@-TP0G

WA e nA 4.0 ng A W 5.A WA NN

observation time (months)
A

] Y ' %I
anunnIMI@ealanlunsesa airhanil)



50

27 —&-TP07

temperature ('C)
[§

26 * -&-TP08
25 —&-TP09

n.A ﬁ.ﬂ .0 9. Ny A.A Ny 5.A W.ANN
observation time (months)

{ JAy X =

= %’ dy L% ' z
Luametharumsaeslar lunse g (uuay)

M v ' Sol 1 1
<ﬂ1Wﬁ 12 ’Qmﬁﬂ“il‘ll@\11!']11!L!iluW]'ﬁJLm%ﬂﬁ@ﬁﬁ'l‘lﬂ u ﬂﬂﬁﬂ‘]&ﬂﬂﬁﬂ i%‘ﬁ’JNLﬁfJu NOHNIAY

2554-pUNUAWUT 2555

2. anuilunsauaaveain
I I 1 9°/ dy A a [l 1 dy A
anuiunsatumavoanluiunany IMegsznin 6.7-7.7 tasnnivui
= a = I I 1 ¥ Y @ Al o a £
anwiaunae anuilunsadluauedain  Indmeany Taelamdulsc@nsnsnszae
U - 4 = [ d‘ d' ] 1
FEHIN 1.46- 2.67 1WOSITUA LFAAITI0ALIDIAAINTINN 7 LAaZMWA 13 WU pH ved
?,‘ [ = a Y o [ < [l 1 1) @ 1 ~ o
i luneazgenuiim lndfesnuuaz lunaazggnian liuanaenuamin A1 pH Anue
ngalugaendnelugafinyr KSo3 uazKT03 pH Ha1 6.7 dawnlumounuseuiioanin
] [ 1 I ] d'd @ = 1 %’ ~ 1 o =
Frnmaanaitugeniduanmin lugefdnmr  KsSo3  wuinihi lvaasgdinassdni
(%3 = %I A A = = % a Y % né a % 9 = d’Q
an¥aLTIIMaNTo AW ILaL AT 1IUTIIMa VUMM Faunantdusza1eveudenna
a e v J I ~ 1
NNINTTUNNMIABAT (8190151 M3aeadad) vazlugadnm KTo3 ilugadnuinassm
@ [ % ~ a [ 1 I~ 1 a g‘/
azouvssaunuudiiaituag luuinauanaridunrasguyu TnanssumsnBasnaIu
4 %’ o dal v J 3 @ [ % %’d 1 1
19131 gauthaviniutagmsmesdad uaz luvazmudearaimihdanuauduni

X A A RS o ' =
Unazunannmrzanvesduianudiszineasguitihvadinailaar  pH nlasumlasly

¥
A A

A A 2 ' { A o A A o
AMNADUBDUS uaﬂmﬂuwuaﬂunﬂw ﬂﬁﬂH11utﬂfJUﬂUﬂ1ﬂuﬂﬂ1 pH ‘I/]aﬂmaﬂunﬂi]ﬂ
y

= d’ Yo Aa Aa 1 1 d' 9 =S d‘
ANHI mmmﬂ"lmmmwamﬂﬂ?mmuwm HagwuNNAIRagved pH Glqu‘munmmaﬂ g

1 <3 Y 9 [ = =) A 1 1
mﬂui]@,vlmaﬂuaﬂ HAZADANADINUNTANHIVDUANTTT ANAT (2551) N3£1)31 A1 pH U3



51

¥ o3 ¥ A ° v o A A a A ]
i luernuiweudnntamiamuaugl uganud (Peuuni Ay ) NAuRasgIgaLad
anasigaluggru

1 901 1 901 = = 1 1 A A d‘
A1 pH Guaauﬂmmu1@1nJuazﬂammmmmagclmm 6.7-7.7 BIUAUNQY

k4
A

1 { 1 Y 1 o A A [ 1 ’.f a <
Tunguinuianlugie 7.2-7.3 saeglunusind ediou nuuvanisssuna Tagna i

=S 1

= I I 1 H ] J = g ' ~ ) @
cﬁwzummmrﬂuﬂimﬂumwmumgﬁzwaw 6.5-9  FUUUFWNHZTNTIHTUMS

2 9

a a o Aav 2 1 501 1
M39FIvedeliTIalutin 35y umew, 2544) 5091 pH VoRNANMHILANAD
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A 1 A A=
1931917 pH ﬂl@ﬁuTiuWHﬂﬁﬂH’]

. mdulszans season
Site Mean S.D. Max Min

N15NILY(V) % summer* rain**
1. Aa93an (KS01-KS03) 7.3 0.2 7.6 6.7 2.49 7.4+0.1 7340.2
2. %Acontrol (CT) 72 02 |75 7.0 2.07 7.30.2 7.240.1
3. A0IMIALNOUKTO1-KTO3) | 7.2 02 |77 6.7 2.67 7240.1 70402
4. 1134111 (TPO1-TPO6) 7.2 0.1 |77 6.9 1.46 7.3%0.1 7.240.1
5. 1311 (TPO7-TP09) 7.2 01 |70 6.9 1.48 7.3%0.1 7.240.1
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a <3 . ¥ A A= '
M1I9N8 VDILULVIUADY (suspended solids : SS)"UENuﬂuWHVIﬂﬂHW(Tm’JEJ : mg/l)

. ) mduszans season
Site Mean | S.D. Max Min
N15N5L18(V) % summer* rain®*
1. naeddn (KS01-KS03) 41.00 | 49.71 | 225.00 | 2.00 121.25 70.25+68.00 | 21.50+14.75
2. gAcontrol (CT) 2530 | 17.18 | 50.00 | 4.00 67.92 37.50+£14.80 | 17.17£14.20
3. ﬂaawhﬁxﬁ’au(KTm-KTm) 52.87 | 25.61 | 118.00 | 4.00 48.44 65.17+18.52 | 44.67+28.82
4. i1 (TPO1-TPOG6) 5597 | 33.57 | 202.00 | 3.00 53.91 60.04+37.18 | 53.25+31.17
5. udi@ (TPO7-TP09) 75.57 | 40.44 | 172.00 | 7.00 51.47 95.50+37.67 | 67.28+39.18
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] =) 901 ¥ { 1
351999 YSuaeenduazateluiin luiuidny) (18 : mg/l)

. ) mduszans season
Site Mean | S.D. Max Min

N15N5L18(V) % summer* rain**
1. Aap9an (KS01-KS03) 72 | 07 9.1 5.6 9.92 7.340.7 6.7+1.0
2. gfAcontrol (CT) 56 | 07 7.1 43 12.64 5.9+0.6 5.540.7
3. AaIMasHoU(KTO1-KT03) | 47 | 08 | 68 3.1 15.95 5.940.6 43406
4. waihanl (TPO1-TPOG) 48 | 07 7.5 3.0 14.82 59:07 4.6£0.6
5. udi@ (TPO7-TP09) 50 | 09 7.1 3.1 17.18 5309 4.6£0.7
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Site Mean | S.D. Max Min
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1. Ano3an (KS01-KS03) 094 [069 |260 |0 65.17 1.15£0.88 | 0.8140.51
2. g@control (CT) 063 | 019 |09 | 030 29.97 0.55£0.26 | 0.68+0.12
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M519n11 %Iﬂa(chemical oxygen demand : COD)ﬂJ@QﬁﬂuﬁuﬁﬁﬂEKﬂﬂ]ﬂ :mg/l)

. ) mduszans season
Site Mean | S.D. Max Min
N15N5L18(V) % summer* rain®*
1. Aaoaan (KS01-KS03) 26.07 | 23.34 | 72.00 |0 89.53 32.50£19.56 | 21.78+25.16
2. gfAcontrol (CT) 36.40 | 22.90 | 68.00 | 8.00 49.89 55.00+11.48 | 24.00+20.07
3. AAIMALNOU(KTO1-KTO03) | 53.00 | 26.44 | 104.00 | 8.00 53.85 64.83+15.10 | 45.10£29.67
4. wihanl (TPO1-TPOG) 47.50 | 25.60 | 96.00 | 0 44.55 55.00424.00 | 42.60+25.73
5. 1) (TPO7-TP09) 70.7 | 32.49 | 152.00 | 16.00 62.9 70.25+33.32 | 51.30£26.26
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. ) mdnlszans season
Site Mean | S.D. Max Min
MINTLNY(V) % summer* rain®*
1. naedan (KS01-KS03) 0.042 | 0.026 | 0.084 0 62.16 0.042+0.025 | 0.042+0.027
2. gAcontrol (CT) 0.056 | 0.026 | 0.084 | 0.028 76.35 0.063£0.026 | 0.05140.027
3. AROIMIALNOUKTOI-KTO3) | 0.072 | 0.055 | 0.196 0 72.08 0.082£0.059 | 0.065+0.052
4. ywiieil (TPO1-TPOG) 0.057 | 0.041 | 0.196 0 56.11 0.053£0.031 | 0.061=0.047
5. u1hai) (TPO7-TPO9) 0.086 | 0.048 | 0.196 | 0.028 47.14 0.096+0.056 | 0.079+0.042
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Water quality (KS01-KS03)
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£ % TP04
%_ 4.50
—%-TP05
4.00
350 —eo-TP0O
3.00 —~
WA 1.y N.ATA NY AANY 5.0 WA NN
obs ervation time (months)
A Ay 3
. gAcontroltAE WUNAUUT (AGDIFN)
7.50
7.00
6.50
‘é 6.00 - /;</’\.
-_g 5.50
2 \ —e-KT01
I I \/ - o
= 4.50 “
—aKTO03
4.00
3.50
3.00

WA Ueonaaa ne A.n W 5.a WA NN

observation time (months)
¥ '
Y

A A H a X 4 o 2 ' 9
T.Wuﬂﬁuu’]!ﬁuﬂwu‘ﬂﬂigqﬁlaﬂ\i']Ja’](ﬂaﬂﬂﬂ’]ﬁgnﬂ'ﬂu)
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7.50
7.00
6.50
= 6.00
D
;S 5.50
S - KS01
Z 5.00 )
; -m-KS02
a 4.50 —a KS03
4.00 3¢ CT
3.50
3.00 =
W.A V.8 N.A 7.0 NYAANY 5.AU.ANN
observation time (months)
A dda 1 o v 3 =
ﬂ.WuﬂﬂNﬂ?ﬁLaﬂQﬂa?GlUﬂig%ﬂ (memﬂ)
7.50
7.00
6.50
N
D R N =
-_5 5.50 &
: ALY -
; 5.00 M /‘/ \‘>‘ —o—TP0O7
= 450 A x = TP0S
=9 \A/‘/
4.00 —A—TP09
3.50
3.00

WA U8 NA A N QA WY 5.0 LA NN

observation time (months)

zi’ Ay ¥ & dy @ v 3 =
LauRIMehFrumsagsla lunseFe aiiiaiil)

a 3 I 1 a v ¥ = =
MAUN 21 ﬂ’J”IiJL‘iJ‘L!ﬂSﬂL‘iJ‘L!ﬂN(pH)GU?NG]zﬂf’Juﬂuiulmui@1ﬂllﬁzﬂﬁﬂﬁﬁ1ﬂﬂ M YAANY

A9 SEUIUADUNOBAIAY 2554-1ADUNUNNUT 2555

3. VOIWTINIHNA (total solids : TS) HAZAMIANINTY (moisture content : MC)
< 2 a 9 H A A= ' ¥ ~ =
ﬂl@ﬁl!ﬂ]\‘i‘ﬂ\‘iﬁﬂﬂﬂ]@\‘iﬁgﬂ@uﬂu‘l’li’)\‘]uﬂuwuﬂﬂﬂﬂ”IL!?JHW]”I?JLLﬁ%ﬂﬁ?Nﬁ”IGUT y

1 1 1 < 3 4 1T o a Q‘ 1
ATDYITHIN 28.11 -80.47 L”].I’E)il"])"l!@'l LLﬁ%ﬁﬂTﬁNﬂﬁzﬁWﬁﬂﬁﬂﬁz%Tﬂ TJEHIN 12.19 -24.97
P a o d' A A= v ¥ ;
!,‘]J’é)ilcliuﬁ UFANIIYALIDYAANAIT NN 17 IﬂﬂWH“ﬂﬁﬂ‘H?ﬁHMWﬂﬁ@\?ﬁﬂ(KSO]-KSO3) LagLy

%,‘ ~ dy A 9y %} = 1 dy @ = = < g’;

‘HWIT]JWIH/WHEJHWGBQNWHﬂﬁlﬁﬂ\iﬂﬁﬂuﬂiwb’ﬁ ( TPO7-TP09) MIENWﬂlmﬁEJﬂIfNLHNVNWJJWQQ

! A A A A= ' ) 3 A
ﬂ')qcluwu‘ﬂ control Wu%ﬁﬂ}l’lcluﬂa@\iﬂ']ﬁzﬂﬂu(KTO]'KTO3) llﬁgllllu']ﬁ']ﬂ (TPO1-TP06)

¥
9 9

A A A 1 A o a 9 IS '
IHDITINNUNAUUINADINN ( KSOl'KSO3) Maﬂ‘]&lﬂ!$ﬁ$ﬂﬂﬂﬂﬂ1ﬂ@\3ﬂ“ﬂﬂﬂﬁ?@ NIy ﬁ'JuGlLl

Y
9

] %‘ S A d' %} & = dy % = a Y g
mJmmﬂwuﬂmﬂuwﬂmmimmﬂaﬂuﬂizm( TP07-TP09) HANHULAUALNDUNDIUN
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3 a = F) % Y 1 &1 ~ o a Y ’.f I a
Wuaulunsreuanyuemsouition mu“luwuvn control ANHULAZTNOUAUNDIU UL UAU

= A A ' 3 ~
MUY Lgaxwuﬂmmmmﬂ

2 3 a A o
uuﬂuﬂuiﬂaumu UANHUSNIT

£ a
wazdFnannuduluaznouau

A9915197 18

E]
k4
A

d’d’d dy % Y a Y
Wu‘ﬂ‘mJﬂﬁLa‘EJ\?‘]Ja'lﬁluﬂiﬁslf\‘](TPOl-TPO6) ANHUSHATNOUAUNDI

Y
GEY

v
NoIUN

Y
o

QX
NANHEN

) R o q Y sl o < ¥ 6 1
u'lulﬂiﬂﬂﬂ'l'l ‘N“I/lﬂ‘l’ilfllﬂﬁl%uﬂﬂl@ﬂlﬂlﬂ‘ﬂﬂﬁuﬂﬂ'lﬂ'ﬂ

Y Aa ] J I 3 4
Gluﬂimum@gizﬁan 19.53-71.89 1o51%ua

a < ¥ . a v 3 A A= 3 o
M919N17 VYDUUININUA (total solids : TS) VoInLNoUALNBI luNuNAnY (Ll]f)il“lfu@])

Mdulszantms season
Site Mean S.D. Max Min
aszno(V) % summer* rain**
1. pavaan (KS01-KS03) 63.68 | 10.67 | 80.47 | 44.87 16.75 59.42+7.58 | 66.52+11.65
2. gAcontrol (CT) 5637 | 11.28 | 68.74 | 40.02 20 54.58+14.99 | 5756947
3. ﬂaawhﬁzﬁ’au(KTm-KTm) 47.83 | 11.94 | 74.00 30.04 24.97 47.58+14.25 | 47.99+10.58
1 ’a’ G
4. wiieil (TPO1-TPO6) 59.36 | 1245 | 76.21 28.11 20.98 57.99+13.74 | 60.27+11.63
1 ’a’ G
5. uiial) (TPO7-TP09) 67.93 | 8.28 | 80.21 51.05 12.19 66.49£9.17 | 68.87+7.77

WIeIMe *093eu MUININ AU UNTIAN NUATHUS NaEAY uaziiguiew

wrgeu MUIBIINABY NINYIAN FIHIAY AUEIWU AaIAY NYATNIU LAzTUNIAY

$ g a g g A <
M319M18 U3112A1UFU (moisture content:MC)UDIALNOUAUN D1 TUNUNANEI( 05 15U6)

mdulszanims season
Site Mean S.D. Max Min
ﬂizma(V) % summer* rain**
1. nao9an (KS01-KS03) 36.32 | 10.67 | 55.13 19.53 32.35 40.58+7.58 | 33.49+11.65
2. gAcontrol (CT) 43.63 | 11.28 | 59.98 | 31.21 23.46 45.42+14.99 | 42.44+9.47
3. ﬂaawhazﬁ’au(KTm—KTm) 5217 | 11.94 | 69.96 | 26.00 22.25 52.42+14.25 | 52.01+10.58
7 o
4. uviail (TPO1-TPO6) 40.64 | 1245 | 71.89 | 23.79 30.96 42.01£13.74 | 39.73£11.63
7 o
5. uii@ (TPO7-TPO9) 32.07 | 828 | 4895 19.79 23.64 33.5049.17 | 33.11£7.77

o o & a
HNaL1e *Q@'%I’E)‘L! ATHIUIIN Lﬁ’ﬁ]u DTN, NNUNTNUD,WHHNIAY LasUYUIgU

sl MUIBIINABY NINYIAN FIHIAY AUV 1A NYATNU LATTUNIAY
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4. YBINTITZHENY (volatile solids : VS)
' <3 ' < J = Y3 =K a A A '
Mvewessmeds Wudwlsinaadldmudalsnamsounisnagaved

a 9 o 1 < a 9 ¥ 1 3 ~ A ]
1‘1!%3?!@“@“1/]’001“ mm@mmszmﬂmmmﬂ’auﬂu‘nmm1u1;nu1¢11ﬂuazﬂamﬁwmmag

a

SN 1.17-20.10  lesiFud uaslimdulseansminszae senan 851 —  49.82

¥
A

s 2 & a o A A= v 3%
Lﬂ@ilcﬁuﬂ UHANTIYAZIDYIAAINIT AN 19 IﬂﬂWHVIﬁﬂHT@uu1ﬂa®\iﬁﬂ( KS01-KS03)

g}

g}

1 =~ < 1 o A dy A= ' 9
AIRRYT NI VOILAITINETY MNga Lay WuVIﬁﬂHﬂuﬂa’G\Wﬂﬁ%‘ﬂ@u ( KT01-KTO03)

ke

1 A I 1 1 AR I 1 = 1

AundelSave i sMetieganNluniundne  Tagnuue s simedIslngaeg

1 d‘ dy d’ 1 ) %7} = g’l =) d’d dy

AoIlo IUNUN KTO1 tag KT02 a3 luuuiiiad) (TPO1-TP06) nausnanimsaestarlu
o dal Ay % = ] dy o = ~ 3 A

nsTFIazNUNMeIFIHIUMsaeslarlunsess (- TPO7-TP09) HAURAs/SuI1aVDILUIN

] 1 v I Y dy A a Aa A:al) v A I ]
semsdguanaNnuaniog Tagnunusnanims@saa lunsgsaliavewvaszreg

[ dy A 9 sol = 1 té‘
AMNUNMITIHIUMSIAeIan

=

Y < ' ) X A v ¥ Y '
MI19N19 VoIVITLINEIY (volatile solids : VS)vUoaaznouaunodti lunuianm

losigud)
mdulszansms season
Site Mean | S.D. Max Min

ﬂ§$%1U(V) % summer* rain**
1. Andan (KS01-KS03) 452 | 2.15 | 8.96 2.12 47.67 5.5542.35 | 3.48+1.46
2. ggAcontrol (CT) 952 | 081 | 105 8.72 8.51 10.18£0.46 | 8.87+0.21
3. AABIMALNOUKTOI-KTO3) | 11.07 | 5.52 20.1 1.58 49.82 10.18+5.03 | 11.96+6.31
4. wivhani) (TPO1-TPO6) 673 | 277 | 116 1.17 41.22 6.16£2.99 | 7.3042.54
5. il (TPO7-TP09) 585 | 256 | 1055 | 2.52 43.88 5494245 | 6.21+2.85

o o o a
LNt ) *Q@'%J’E)‘L! ATHIUIIN !ﬁ’ﬁ]u UNIAY NUNTWUT WHHNIAY LIaZHHUIIU

sl MUIBIINABY NINYIAN FIHIAY AUV 1A NYATNU LAzTUNIAY

5. Wanalulasiwulugiliiady (total kjeldahl nitrogen : TKN)
< a 3 v ¥
Yina'luTasnulugdfimduvesazneuauiesil lunthaiuazaaes
= 1 1 < I o aol @ Y = [ ~
ANA10YILHIN 0.01 - 0.59 1loSIFUA Iagr NN 1AAIT18aLBEAAINITINN 20 1Ay
A A= v 2 o = = <3 o A
wunAnvIduhnaesdn (KS01-ks03) daundsSua lulasmoulugiiiaeu dminga uay

X A= A Py < = a X A0 X A a @
NUNANHINTUT W8 ”luTmmuiugﬂmm@umaa qaqﬂﬂawummmmamuﬂm‘nmaﬂ

v

do =

J 3 1 { (% ¥
nyastazma uTadgswgisiil (1) ondluwawainms ldennsdanluteesdaiii 4

v
=1

H ] g v ¥ A ° A
i luve@estanduuvaniiesuh liimsasauvosasounso lu TasnuludSunun
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1 4 { ] %’ 1 <3 [] 901
mnanluiuindihatuazaaesen dafSualulasnulugdimeulumihailuey
1 =< A = <] A Yy =
Ao MU Yadneiny Usina luTasnulugidimou mavgagalaun gafny1  TPOS
I I J, ~ 1 <
0.25 woddua) wulw@eungadmeu anmsanimun Ysuw lulasauluglimeu 3
Y 1 A 2 ~ A A A = A 1 v 3 o ' H
wr Tdviauu g lungAIMewNoUNANUNMIANYT (HBINNINNBUIUNDAIBEINN
A ~ = v A 1 [ [ o Y a = 9 1 [} ’.!
TwaeungadInmey Uluanrinaaadenuraleiu M luNlsma mspunsdresasaguuii

Y 1 a v 3
uazmﬂmqagiumﬂ@u@ummm

H = I . a 3
319920 J5ua TuTasaulugi fadu (total kjeldahl nitrogen : TKN)UBAENOUAUN 0911

73 23 o v
(GIRHEATERG I

sz ansms season
Site Mean S.D. Max Min

ﬂizmﬂ(V) % summer* rain**
1. paodan (KS01-KS03) 0.09 0.07 0.25 0.02 75.47 0.1240.08 0.06+0.03
2. gfcontrol (CT) 0.17 0.11 0.31 0.07 64.66 0.254+0.08 0.08+0.02
3. ﬂﬂ@ﬂﬁ?ﬁ%ﬁ@u(KTOl-KTO?ﬂ 0.16 0.09 0.37 0.04 55.52 0.12+0.06 0.194+0.10
4. uaieil (TPO1-TP06) 012 | 0.11 | 047 | 0.1 92.67 0.1440.14 | 0.10£0.07
5. el (TPO7-TP09) 0.11 0.16 0.59 0.02 148.28 0.13+0.23 0.08+0.04

WIeIe *093eu MUININ AU UNTIAN NUATHUS NauIAY uaziiguiew

gy MUIBIINABY NINYIAN FIHIAY AUEIWU a1 NHATNIU LAzTUNIAY
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a ?:’ ' ' 'o ' ' o a [ a%’ 1
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o o a 9 %’ dy A a Y 90’ I
Mchswumuaﬂymzmmmﬂauﬂummm Tﬂﬂ‘luwu‘n‘nmzﬂ@uﬂummmzﬂuﬂim Nn3Ig

A Aa = 1 c'o Y 1 dy d'sJ g
nsoNAUYUNT I8 UM TS gutazn1 MC 'lmm NUNAUU(AADIEN : KSO1-KS03) Lag
&‘ A 9 ao’ & 1 dy v 1 1 A
‘WH‘VIVI”IEJ‘L!"I%’QW”I‘L!ﬂ”ISLaEN‘]Ja"I‘l‘L!ﬂSZﬂN ( TPO7-TP09) #IUAT VS UALTKN UL NDUAU

9

9 o g A lg = ?x}/ a1 &l d'ﬂ) %’ A j’ d‘dy [
1/1amﬂuwuwﬂﬂyﬂmmmmﬂuu wuumqﬂu wumummuawumafN‘]Jaﬂuﬂizm
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(AapamIdziou : KT0I1-KT03) wagiuiusnahimsaealanlunsedilim VS naz TKN ga
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LY a £ a H 1w
dmsumdulsz@nsmsnsznevesgaunimaznouautesnimuauls
TKN zlianyazmsnszaevesdoyaniniiga (V ialusie (55-148 %) sesaanifiedl Vs

(8-49 %)
d a : aa
2. Nﬁﬂ1§3!ﬂ51$ﬁﬂ‘mﬂ1Wﬂ%ﬂ@uﬂuﬁﬂﬁuTﬂNﬁﬂﬂ

2.1 wamsifSeuifisuanaunnmsvesnumdenamnaznouauiothmMuNUTIANE
Y 4 1 1
dmsvanyazazneuauton WohmsnFouiieuanuuanaaedn

{ 1 % A g f Y v
MmagveImaulsues VS TKN TS tag pH vesaznauaunetinmuuaaziunanulu

(% aa

) ao) g‘/ 1 U b4 o
wihauazaaeeeu 5IUNYAAIVAUAIE One Way ANOVA szauiodagnedda
0.05 (MINMANUING 2) Wuwanmsnadeuasazlluaseil 21 nanfe Aunde VS voq

A Y P a " v A Ay ¥ X 4
AZNBUAUNDNNTANUUANANAUIEHINAUNANE ( KSO1-KS03) WunganIuaw ( CT)
dy A =} dy A v A:al) 1 = 1 [ (4 dy AAa dy
nuimilenunnszFuaslar (KT01-KT03) ua lilianuuanaan ununuinins@es)a

1un3eHa ( TPO1-TPO6) Haz WunMertndumMs@eaarlunszda ( TPO7-TP09) wazdvsy

Y 1
A A

1 { a H ] 1 @
ANNDY TKN Gummﬂauﬂuﬁ’mmﬂuﬁﬂmmmﬂmqrmslumﬂw ‘Vlﬁﬂ‘isﬂ

q
¥ v
A A 2

U 1 A 1 dy A A dy '
aiununny TS uagMC WuNNUMHHeNUNNsEFuassdar lunaesm

¥ R 9
= AAaAA

9 = 1 @ &‘ AR o [ =1 Y
dzNou (KTO1-KT03) UANUUANARAUNNAUNANYT  dinsununnumsmeaarlunszds
) % Gl ¥ { ?)I ) Y % 1 ?)I
Tunairhend) (TPO1-TPO6) azfiunMerirums@eslarlunszdalunisigil( TPO7-TP09)

= 1 (%} (%} ¥ 4 %I
TuiianuuanaadurUNUNALI(KS01-KS03)

9 ¥
IS = I3

Y 1 1 %
UONVINUAURAY pH maqwzﬂauﬂuﬁaqu1wu31 ﬁmmummmunﬂwu‘ﬂ

¥ v g
=

= ) AL Ay 3 X A AN 1A o
ANHT INNIUNUNWUNAUUNKSO01-KS03) 1iag Wuﬂﬂjﬂﬂﬂﬂﬂﬂ(CT) V]hlﬂJﬂJﬂ'J'lﬂJLL@ﬂ@%iﬂu g

¥ v
A A

A oA o X 1 Y < T o A A=
HUN LWU@W‘H%ﬂiZ%QLaﬂﬁﬂﬁ11UﬂﬁﬂQﬂ1ﬁ$ﬂ@u (KTOI-KTO3)ﬂLL@ﬂGﬂQﬂU1@ﬂW'Ll‘ﬂﬁﬂ’hl'l

=D

¥ 1y 2 2 o 2 4
gnduiunMeimumsasslarlunszsaluuiienil(TPo7-TP09)
1 4 d'd'd da’ U ) %7/ G
nan lageygy wunnmsaealunsesaluugheidl ¢ TPO1-TPO6) uas

Y P
9 °

A A ] dy o 1 %’ = = = 9
W‘Ll‘ﬂ‘ﬂmuTNTLlﬂﬁmEN‘IJﬁﬂ‘LlﬂiWQ 1ulluu1@]1ﬂ(TPO7-TP09) HAURDIAUNTNACNDUND

%,‘ dl 1 1 [ 9 1 = d‘ d‘ 1 [} g d‘d
um“lmmmnmu"lmm VS TKN utasununay pH , TSUacMC  NUanAINNUNAWUNANR

= &‘ = 9 aol ] dy Y l%’ =) J
aIununay pH vosnunmeiumsaesdarlunse s GI,MLLZJHWH‘]J(TPO7-TPO9) UANAN

@ j‘d‘d S)gd'

a X A o X ' 9
ﬂﬂnﬂwuﬂﬂﬂyTﬂﬂljuwu‘ﬂlﬁu@‘wu‘ﬂﬂigﬁsﬁﬁlaﬂﬂﬂﬁ?juﬂﬁﬂﬁ‘ﬂwﬁgﬂ@u(KTOl-KT03)
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2.2 wamsnfSaunguaNNIANM YR IR N RLNUNINA N UAUTIDINIMNGENIA

4 = 1 ' A a o
Lﬁ@'ﬂ?ﬂ?il’]ﬁ%ﬂﬂmﬂﬂﬂ’ﬂﬂlmﬂ@]N“UﬂQﬂHﬂﬁﬂﬂlﬂﬂﬂmﬂTWﬁgﬂﬂuﬂu‘ﬁ}@Qui

Y H v
awggma@aioutazggd)luiundny Memsnadeuana ttest NszaviiodiA 0.05 wy

nanmsnadouataglIumsad 22 wun lulinnuuanaeseninggMaven uRaeveIUN N

a 9 %
ASNDUAUNDIUN

4 1 ' { a e '
ﬂ1§13‘ﬁ 21 NaﬂW‘JLlﬁEJ‘]JL‘ﬁEJ‘Uﬂ'NZJLL@IﬂﬂN"UfNﬂHﬂaﬂ%@ﬂﬂmﬂWWﬂ%ﬂ@uﬂuﬁ@ﬂu1ﬂ1Nﬂf}iJ

zg A ~ [ ¥ o w aa
Wundny Taoly One way ANOVA Aszdunisdnameana *P<0.05

AavITN %A coltrol | AABIMIAZROU it it
O (KS01-KS03) (CT) (KT01-KT03) (;FPOI-TP06) (TPO7-TP09)
Muiiasalary uinduaoalar
N3 lunszda
VS (% of TS) 4.52+42.15" 9.52+0.18™ 11.07+5.52° 6.73+2.77" 5.8542.57"
TKN(%, dry weight) 0.09+0.07" 0.17+0.11° 0.16+0.09" 0.12+0.11° 0.1140.16"
TS(%) 63.68+10.67" 56.37+11.28" 47.83+11.94° 59.36+12.45" 67.93+8.28°
MC(%) 34.86+11.28 43.63+11.28" 52.17+11.94° 40.64+12.45" 32.07+8.28°
pH 6.04+00.24" 6.12+00.33" 5.5+0.40° 5.8+0.74° 5.240.57"

A {o o o o v A Jdd 1 o o v o
LRt ﬂ']ﬁlaEﬂuLlu'JL!auﬁﬂ']ﬂﬂﬁﬂﬂﬁ')ﬂﬂﬁiﬁfe’lwwwmﬂ@]Nﬂuﬁﬂ'ﬂﬂlmﬂ@nﬂﬂu@ﬂﬁﬁuEJﬁ']ﬂﬂJU(P<0.05)

' ' - ¥
MIA 22 HANMINATRY t-test NTzAUTBTIATY 0.05 VoIuMMAzNoUALTONINNYgNIA

1 dy d‘tﬂ
Tuupaznunanmn
AAvIAN 1A coltrol | AABIMIEZIROU whail mhai
I Wy season | (KSO1-KS03) (CT) (KTO01-KT03) (TPO1-TP06) (TP0O7-TP09)
A 44 - S R §
wuneedarlu funviauasetarlu
nILHI ATLHI
summer 5.5542.35" 10.18+0.46" 10.1845.03° 6.16£2.99" 5.49+2.45"
VS (% of TS)
rain 3.48+1.46" 8.87+0.21" 11.96+6.31" 7.3042.54" 6.2122.85"
TKN (%, dry | summer | 0-12+0.08 0.25+0.08 0.12£0.06" 0.14+0.14" 0.13+0.23"
weight) rain 0.06+0.03" 0.08+0.02" 0.19+0.10" 0.10£0.07" 0.080.04"
summer | 5942£7.58° | 54.58+14.99° | 4758414 25" 57.99+13.74° 66.49+9.17"
TS (%) rain 66.52+11.65" | 57.56£9.47" 47.99+10.58" 60.27£11.63" 68.87+7.77"
summer | 40.58%7.58 45.42£14.99 52.42+14.25" 42.01+13.74" 33.50+9.17"
MC (%)
rain 33.49+11.65° | 42.44+9.47° 52.01+10.58" 39.73+11.63° 33.11£7.77°
summer 6.07+0.22" 6.23+0.17" 5.50+0.29" 5.75+0.51" 4.92+0.37"
pH . . . . .
rain 6.02+0.26 6.04+0.40 5.47+0.47 5.82+0.86 5.4240.59

P2
o

oA A o v o v oA 3 1w oA Vw1 Aw oo o
LRt ] ﬂ?!ﬂﬁﬂiﬂllﬂ']ﬂﬁ‘ﬂﬂ? UAWY ’JEJﬂBi@]’J‘WlI‘WI,ﬂﬂ@]Nﬂullﬂ’ﬂmmﬂ@n\iﬂui)ﬂNlJ‘LlEJﬁ']ﬂﬂJ(P<0.05)

v Y
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snTIMsseametazdn IMssaAvinvesresmuthdaifnmn

1. 9A3INIIIOAMEVDIHBLMUINIA
. y y - y
HansnAaodlasenesnILiInaIREINT DuAR AT TR UABIN N 1Y
[ ’é I H H 1
wihanluazaaeaav uanawandswazPealuasan 23 uazmnin 22 WuNYew
g A A U Ay Ay A = ~ - o
muihvanlassaa@edluiiuin  control  UBRIIMITRAMEMTEZIgA  76.67 1oFidua

Y 1 g A A 1 Ay .% 2 A A Ay o
immm"lmmweﬂﬂmm%w1Jaaamgamﬁluuummﬂmnmmmﬁmmﬂaﬂuﬂﬁzﬂm (TPO1-

Y
A Ay 3

[ { - 4 ¥ 4 o
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9 v a

ANY1R28 One Way ANOVA Nsgautivdingniaada 0.05

ANOVA
ﬂﬂ!ﬂ1W‘L§1 SS df MS F Sig.
Qu¥UVeIN Between Groups 226.497 4 56.624 84.750 .000
Within Groups 103.561 155 .668
Total 330.058 159
DO Between Groups 133.363 4 33.341 79.029 .000
Within Groups 65.391 155 422
Total 198.754 159
pH Between Groups 235 4 .059 4.983 .001
Within Groups 1.830 155 .012
Total 2.065 159
SS Between Groups 31902.377 4 7975.594 5.901 .000
Within Groups 209497.567 155 1351.597
Total 241399.944 159
BOD Between Groups 82.050 4 20.512 21.241 .000
Within Groups 149.686 155 966
Total 231.736 159
COD Between Groups 31949.233 4 7987.308 11.441 .000
Within Groups 108205.867 155 698.102
Total 140155.100 159
NH;-N Between Groups .034 4 .008 4.619 .002
Within Groups 282 155 .002
Total 316 159
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ih AUNGUAUTRNYIAI8 One Way ANOVA fissauiisddamiaada
0.05 (#10)
ANOVA
azneuauReah SS df| MS F Sig.
Vs Between Groups 314.660 4 78.665 7.285 .000
Within Groups 637.129 59 10.799
Total 951.789 63
TKN Between Groups .041 4 .010 .828 513
Within Groups 127 59 .012
Total 767 63
TS Between Groups 6842.742 4 1710.686 13.442 .000
Within Groups 19725.439 155 127.261
Total 26568.181 159
pH Between Groups 14.038 4 3.509 11.209 .000
Within Groups 48.529 155 313
Total 62.566 159
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Multiple Comparisons
Mean 95% Confidence Interval

Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
qmwgﬁ KS01-KS03 KTO01-KTO03 -2.45000 21105 .000 -2.8669 -2.0331
veath TPOI-TPO6 |  -3.060007  .18277  .000 34211 -2.6989
TPO7-TP09 -3.08333" 21105 .000 -3.5002 -2.6664
CT -1.10000" 29847 .000 -1.6896 -.5104
KTO01-KT03 KS01-KS03 2.45000° 21105 .000 2.0331 2.8669
TP01-TP06 -.61000 18277 .001 -9711 -.2489
TPO7-TP09 -.63333 21105 .003 -1.0502 -.2164
CT 1.35000" 29847 .000 7604 1.9396
TPO1-TPO6 KS01-KS03 3.06000° 18277 .000 2.6989 34211
KTO01-KTO03 61000 18277 .001 2489 9711
TPO7-TP09 -.02333 18277 .899 -.3844 3377
CT 1.96000° 27919 .000 1.4085 2.5115
TPO7-TP09 KS01-KS03 3.08333 21105 .000 2.6664 3.5002
KTO01-KTO03 63333 21105 .003 2164 1.0502
TPO1-TP06 .02333 18277 .899 -.3377 .3844
CT 1.98333" 29847 .000 1.3937 2.5729
CT KS01-KS03 1.10000° .29847 .000 .5104 1.6896
KTO01-KTO03 -1.35000 29847 .000 -1.9396 -.7604
TPO1-TP06 -1.96000° 27919 .000 -2.5115 -1.4085
TPO7-TP09 -1.98333 29847 .000 -2.5729 -1.3937
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
DO KS01-KS03 KTO01-KT03 2.506667 | .167706| .000 2.17538 2.83795
TPO1-TPO6 2295000 | .145237| .000 2.00810 2.58190
TP07-TP09 2263333 .167706|  .000 1.93205 2.59462
CT 1.576667 | .237172|  .000 1.10816 2.04517
KT01-KT03 KS01-KS03 2506667 | .167706| 000 -2.83795 -2.17538
TPO1-TP06 -211667|  .145237|  .147 -.49857 .07523
TP07-TP09 -.243333 167706, .149 -.57462 .08795
CT -930000  .237172|  .000 -1.39851 -46149
TPOI-TPO6 KSO01-KS03 2295000 |  .145237|  .000 -2.58190 -2.00810
KTO01-KT03 211667 .145237|  .147 -.07523 49857
TP0O7-TP09 -.031667| .145237| .828 -.31857 .25523
CT -718333°|  221854) 001 -1.15658 -.28009
TP07-TP09 KSO01-KS03 2.263333°|  .167706] 000 -2.59462 -1.93205
KTO01-KT03 .243333 167706,  .149 -.08795 .57462
TPO1-TP06 031667,  .145237|  .828 -.25523 31857
CT -686667 | 237172 .004 -1.15517 -21816
CT KS01-KS03 -1.576667 | 237172|  .000 -2.04517 -1.10816
KTO01-KT03 930000 .237172| 000 46149 1.39851
TPO1-TP06 718333°| 221854 .001 .28009 1.15658
TP07-TP09 686667 | 237172| .04 21816 1.15517
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
pH KS01-KS03 KTO01-KT03 11667 .02805|  .000 .0613 1721
TP0O1-TP06 08333 .02429|  .001 .0353 1313
TPO7-TP09 09333 .02805|  .001 .0379 .1487
CT .08000° .03967|  .045 .0016 1584
KT01-KT03 KS01-KS03 -11667 .02805|  .000 -.1721 -.0613
TP0O1-TP06 -.03333 .02429| 172 -.0813 .0147
TP07-TP09 -.02333 .02805|  .407 -.0787 .0321
CT -.03667 .03967| 357 - 1150 .0417
TPOI-TPO6 KS01-KS03 -.08333" .02429| .00l -1313 -.0353
KTO01-KT03 .03333 .02429| 172 -.0147 .0813
TP07-TP09 .01000 .02429| .68l -.0380 .0580
CT -.00333 .03711 929 -.0766 .0700
TP07-TP09 KS01-KS03 -.09333 .02805|  .001 -.1487 -.0379
KTO01-KT03 .02333 .02805|  .407 -.0321 .0787
TPO1-TP06 -.01000 .02429| .68l -.0580 .0380
CT -.01333 .03967| 737 -.0917 .0650
CT KS01-KS03 -.08000° .03967|  .045 -.1584 -.0016
KTO01-KT03 .03667 .03967| 357 -.0417 1150
TPO1-TP06 .00333 .03711 929 -.0700 .0766
TP07-TP09 .01333 .03967| 737 -.0650 .0917
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
SS KS01-KS03 KTO01-KT03 -9.83333|  9.49244| 302 -28.5846 8.9179
TP0O1-TP06 -14.96667|  8.22070|  .071 -31.2057 1.2724
TP07-TP09 -37.56667 | 9.49244| 000 -56.3179 -18.8154
CT 15.70000| 13.42434| 244 -10.8183 422183
KT01-KT03 KS01-KS03 9.83333| 9.49244| 302 -8.9179 28.5846
TP0O1-TP06 -5.13333 8.22070|  .533 -21.3724 11.1057
TP07-TP09 27.73333°|  9.49244| 004 -46.4846 -8.9821
CT 25.53333] 13.42434| .059 -.9849 52.0516
TPOI-TPO6 KSO01-KS03 14.96667|  8.22070| .071 -1.2724 31.2057
KTO01-KT03 5.13333 8.22070|  .533 -11.1057 21.3724
TP0O7-TP09 2260000  8.22070| .007 -38.8391 -6.3609
CT 30.66667 | 12.55732| 016 5.8611 55.4722
TP07-TP09 KSO01-KS03 37.56667 | 9.49244|  .000 18.8154 56.3179
KTO01-KT03 2773333 9.49244| 004 8.9821 46.4846
TPO1-TP06 22.60000|  8.22070|  .007 6.3609 38.8391
CT 5326667 | 13.42434| .000 26.7484 79.7849
CT KS01-KS03 -15.70000| 13.42434| 244 -42.2183 10.8183
KTO01-KT03 -25.53333| 13.42434|  .059 -52.0516 .9849
TPO1-TP06 -30.66667 | 12.55732| 016 -55.4722 -5.8611
TP07-TP09 -53.26667 | 13.42434| .000 -79.7849 -26.7484
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
BOD KS01-KS03 KTO01-KT03 -1.52333° .25373 .000 -2.0246 -1.0221
TPO1-TP06 -1.22833 21974 .000 -1.6624 -.7943
TPO7-TP09 -1.90333" 25373 .000 -2.4046 -1.4021
CT 31667 .35883 379 -.3922 1.0255
KT01-KT03 KS01-KS03 1.52333" 25373 .000 1.0221 2.0246
TPO1-TPO6 .29500 21974 .181 -.1391 7291
TP07-TP09 -.38000 25373 136 -.8812 1212
CT 1.84000° .35883 .000 1.1312 2.5488
TPOI-TPO6 KS01-KS03 1.22833" 21974 .000 7943 1.6624
KTO01-KT03 -.29500 .21974| .18l -.7291 1391
TP07-TP09 -.67500° .21974|  .003 -1.1091 -.2409
CT 1.54500 .33566|  .000 .8819 2.2081
TP07-TP09 KS01-KS03 1.90333" 25373 .000 1.4021 2.4046
KTO01-KT03 .38000 25373 136 -.1212 .8812
TPO1-TP06 67500 .21974|  .003 .2409 1.1091
CT 2.22000° .35883 .000 1.5112 2.9288
CT KS01-KS03 -.31667 .35883 379 -1.0255 3922
KTO01-KT03 -1.84000° .35883 .000 -2.5488 -1.1312
TPO1-TP06 -1.54500 .33566|  .000 -2.2081 -.8819
TP07-TP09 -2.22000 .35883 .000 -2.9288 -1.5112
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
COD KS01-KS03 KTO01-KT03 -26.93333°|  6.82203 .000 -40.4095 -13.4572
TPO1-TPO6 -21.46667 |  5.90806/  .000 -33.1374 -9.7960
TP07-TP09 -44.60000|  6.82203 .000 -58.0762 -31.1238
CT -10.33333|  9.64781 .286 -29.3915 8.7248
KT01-KT03 KS01-KS03 2693333 6.82203 .000 13.4572 40.4095
TP0O1-TP06 5.46667| 590806/ .356 -6.2040 17.1374
TP07-TP09 -17.66667 |  6.82203 .011 -31.1428 -4.1905
CT 16.60000(  9.64781 .087 -2.4582 35.6582
TPOI-TPO6 KSO01-KS03 21.46667 | 5.90806| .000 9.7960 33.1374
KTO01-KT03 -5.46667|  5.90806| .356 -17.1374 6.2040
TP0O7-TP09 -23.13333°|  5.90806/  .000 -34.8040 -11.4626
CT 11.13333]  9.02470| .219 -6.6940 28.9606
TP07-TP09 KS01-KS03 44.60000|  6.82203 .000 31.1238 58.0762
KTO01-KT03 17.66667 | 6.82203 .011 4.1905 31.1428
TPO1-TP06 23.13333°|  5.90806| .000 11.4626 34.8040
CT 3426667 | 9.64781 .001 15.2085 53.3248
CT KS01-KS03 10.33333]  9.64781 .286 -8.7248 29.3915
KTO01-KT03 -16.60000|  9.64781 .087 -35.6582 2.4582
TPO1-TP06 -11.13333|  9.02470| .219 -28.9606 6.6940
TP07-TP09 3426667 | 9.64781 .001 -53.3248 -15.2085
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
NH,-N KS01-KS03 KTO01-KT03 -029867 | 011011 .007 -.05162 -.00811
TP0O1-TP06 -.015400| .009536| .108 -.03424 .00344
TPO7-TP09 -.043867 | .011011 .000 -.06562 -.02211
CT -.014000|  .015573 .370 -.04476 .01676
KT01-KT03 KS01-KS03 029867 | 011011 .007 .00811 .05162
TPO1-TP06 .014467)  .009536| .131 -.00437 .03330
TPO7-TP09 -.014000| .011011 .205 -.03575 .00775
CT .015867|  .015573 310 -.01490 .04663
TPOI-TPO6 KS01-KS03 .015400|  .009536| .108 -.00344 .03424
KTO01-KT03 -.014467|  .009536| .131 -.03330 .00437
TP07-TP09 -028467 | .009536| 003 -.04730 -.00963
CT .001400,  .014567,  .924 -.02738 .03018
TP07-TP09 KS01-KS03 043867 | 011011 .000 .02211 06562
KTO01-KT03 .014000, .011011 .205 -.00775 .03575
TPO1-TP06 028467 | .009536|  .003 .00963 .04730
CT .029867|  .015573 .057 -.00090 .06063
CT KS01-KS03 .014000,  .015573 .370 -.01676 .04476
KTO01-KT03 -.015867| .015573 310 -.04663 .01490
TPO1-TP06 -.001400| .014567| .924 -.03018 .02738
TP07-TP09 -.029867| .015573 .057 -.06063 .00090
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Multiple Comparisons
Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site () site (I-9) Std. Error | Sig. | Lower Bound | Upper Bound
VS KS01-KS03 KTO01-KT03 -6.552500°| 1.341566/  .000 -9.23697 -3.86803
TP0O1-TP06 -2.213750| 1.161830| .062 -4.53857 11107
TP07-TP09 -1.327500| 1.341566| .326 -4.01197 1.35697
CT -5.002500°| 1.897261 .011 -8.79891 -1.20609
KT01-KT03 KS01-KS03 6.552500 | 1.341566| .000 3.86803 9.23697
TP01-TP06 4338750 | 1.161830|  .000 2.01393 6.66357
TP07-TP09 5225000 | 1.341566| .000 2.54053 7.90947
CT 1.550000| 1.897261 417 -2.24641 5.34641
TPOI-TPO6 KS01-KS03 2213750 1.161830| .062 - 11107 4.53857
KTO01-KT03 -4.338750°| 1.161830|  .000 -6.66357 -2.01393
TP07-TP09 .886250| 1.161830|  .449 -1.43857 3.21107
CT -2.788750| 1.774725|  .121 -6.33997 76247
TP07-TP09 KSO01-KS03 1.327500| 1.341566| .326 -1.35697 4.01197
KTO01-KT03 -5.225000 | 1.341566| .000 -7.90947 -2.54053
TPO1-TP06 -.886250| 1.161830| .449 -3.21107 1.43857
CT -3.675000| 1.897261 .058 -7.47141 12141
CT KS01-KS03 5.002500 | 1.897261 .011 1.20609 8.79891
KTO01-KT03 -1.550000{ 1.897261 417 -5.34641 2.24641
TPO1-TP06 2788750 1.774725| .121 -.76247 6.33997
TP07-TP09 3.675000| 1.897261 .058 -.12141 7.47141
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Multiple Comparisons
Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site ) site I-n Std. Error | Sig. | Lower Bound | Upper Bound
TS KS01-KS03 KTO01-KT03 15.84900 |  2.91274|  .000 10.0952 21.6028
TPO1-TP06 431583 2.52251 .089 -.6671 9.2988
TPO7-TP09 -4.25700| 2.91274| .146 -10.0108 1.4968
CT 7.30667| 4.11924| .078 -.8304 15.4438
KT01-KT03 KS01-KS03 -15.84900°|  2.91274|  .000 -21.6028 -10.0952
TPO1-TP06 -11.53317 | 2.52251 .000 -16.5161 -6.5502
TP07-TP09 -20.10600 |  2.91274| 000 -25.8598 -14.3522
CT -8.54233°|  4.11924| 040 -16.6794 -.4052
TPOI-TPO6 KS01-KS03 -4.31583|  2.52251 .089 -9.2988 .6671
KTO01-KT03 1153317 2.52251 .000 6.5502 16.5161
TPO7-TP09 -8.57283°|  2.52251 .001 -13.5558 -3.5899
CT 2.99083| 3.85319| .439 -4.6207 10.6024
TP07-TP09 KS01-KS03 4.25700| 291274 .146 -1.4968 10.0108
KTO01-KT03 20.10600 | 2.91274| .000 14.3522 25.8598
TPO1-TP06 8.57283°|  2.52251 .001 3.5899 13.5558
CT 1156367 |  4.11924|  .006 3.4266 19.7008
CT KS01-KS03 -7.30667| 4.11924|  .078 -15.4438 .8304
KTO01-KT03 854233 4.11924| 040 4052 16.6794
TPO1-TP06 -2.99083|  3.85319| .439 -10.6024 4.6207
TP07-TP09 -11.56367 | 4.11924|  .006 -19.7008 -3.4266
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Multiple Comparisons
Mean 95% Confidence Interval

Dependent Difference
Variable  (I) site () site (I-9) Std. Error | Sig. | Lower Bound | Upper Bound
TKN KS01-KS03 KTO01-KT03 -.069417|  .045306| .131 -.16007 .02124
TP01-TP06 -.028458|  .039236| 471 -.10697 .05005
TP07-TP09 -.016250|  .045306| .721 -.10691 .07441
CT -.077917|  .064072| 229 -20612 .05029
KT01-KT03 KS01-KS03 069417 .045306| .131 -.02124 .16007
TP0O1-TP06 .040958|  .039236|  .301 -.03755 11947
TP07-TP09 053167  .045306| .245 -.03749 .14382
CT -.008500|  .064072| .895 -.13671 11971
TPOI-TPO6 KS01-KS03 .028458|  .039236| .471 -.05005 .10697
KTO01-KT03 -.040958|  .039236| .30l -.11947 .03755
TP07-TP09 .012208|  .039236| .757 -.06630 .09072
CT -.049458|  .059934| 413 -.16939 .07047
TP07-TP09 KSO01-KS03 016250  .045306, .721 -.07441 .10691
KT01-KT03 -.053167| .045306| .245 -.14382 .03749
TPO1-TP06 -.012208| .039236| .757 -.09072 .06630
CT -.061667| .064072| .340 -.18987 .06654
CT KS01-KS03 .077917)  .064072|  .229 -.05029 20612
KTO01-KT03 .008500, .064072|  .895 -.11971 13671
TPO1-TPO6 .049458|  .059934| 413 -.07047 .16939
TP07-TP09 061667, .064072  .340 -.06654 .18987




=
MININMANUINN 4

127

a o ~ ' 1 A o a 9
Waﬂ']f!']Lﬂi'lgﬁlc]_ﬁﬂULVIﬂUﬂjquumﬂ@]’NGUENﬂ’]Lﬂaﬂﬁ?uﬂi@gﬂ@u@umaq

ih munguiiuianen (i)
Multiple Comparisons
Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site () site (I-J) Std. Error | Sig. | Lower Bound | Upper Bound
pH KS01-KS03 KTO01-KT03 55533 .14447 .000 2699 .8407
sediment TPO1-TP06 25083°|  .12512] 047 0037 4980
TPO7-TP09 82167 .14447 .000 .5363 1.1071
CT -.07833 20432 702 -.4819 3253
KTO01-KT03 KS01-KS03 -55533" .14447 .000 -.8407 -.2699
TP01-TP06 -30450 12512 .016 -.5517 -.0573
TPO7-TP09 .26633 .14447 .067 -.0191 5517
CT -.63367 20432 .002 -1.0373 -.2301
TPO1-TPO6 KS01-KS03 -25083" 12512 .047 -.4980 -.0037
KTO01-KTO03 30450 12512 .016 .0573 5517
TPO7-TP09 57083 12512 .000 3237 .8180
CT -.32917 19112 .087 -.7067 .0484
TPO7-TP09 KS01-KS03 -.82167 .14447 .000 -1.1071 -.5363
KTO01-KTO03 -.26633 .14447 .067 -.5517 .0191
TPO1-TP06 -57083" 12512 .000 -.8180 -.3237
CT -.90000 20432 .000 -1.3036 -.4964
CT KS01-KS03 .07833 20432 702 -.3253 4819
KTO01-KTO03 63367 20432 .002 .2301 1.0373
TPO1-TP06 32917 19112 .087 -.0484 7067
TPO7-TP09 90000 20432 .000 4964 1.3036
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v
A 3 A A= Y o w

Y 1 { 2 v
UIAUINUNIUAUNNANYIAIY One Way ANOVA ‘ﬁigﬂﬁuﬂﬁ1ﬂfy‘ﬂ1\1

797 0.05
ANOVA
SS df MS F Sig.
Between Groups 46184.268 4 11546.067 86.295 .000
Within Groups 5351.885 40 133.797
Total 51536.153 44

= 1
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Multiple Comparisons

Mean 95% Confidence Interval

Dependent Difference
Variable  (I) site ) site (2)) Std. Error | Sig. | Lower Bound | Upper Bound
9731M3  KS01-KS03 KTO01-KT03 37.90333°|  5.45277| .000 26.8829 48.9238
Toamo TPOI-TPO6 | -1432111° 545277 .012]  -253416 -3.3007
TPO7-TP09 66.17333"| 545277 .000 55.1529 77.1938
CT -15.06000"  5.45277  .009 -26.0805 -4.0395
KT01-KT03 KSO01-KS03 -37.90333°|  5.45277 .000 -48.9238 -26.8829
TPO1-TP0O6 -52.22444°| 545277 .000 -63.2449 -41.2040
TPO7-TP09 2827000 5.45277 .000 17.2495 39.2905
CT -52.96333°|  5.45277 .000 -63.9838 -41.9429
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Dependent

Variable
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Mean 95% Confidence Interval
(D) site (J) site Difference (I-J)| Std. Error | Sig. | Lower Bound | Upper Bound
TPO1-TPO6 KS01-KS03 14.32111° 5.45277 .012 3.3007 25.3416
KT01-KT03 52.22444" 5.45277 .000 41.2040 63.2449
TPO7-TP09 80.49444" 5.45277 .000 69.4740 91.5149
CT -.73889 5.45277 .893 -11.7593 10.2816
TPO7-TP09 KSO01-KS03 -66.17333 5.45277 .000 -77.1938 -55.1529
KTO01-KTO03 -28.27000" 5.45277 .000 -39.2905 -17.2495
TPO1-TP06 -80.49444 5.45277 .000 -91.5149 -69.4740
CT -81.23333" 5.45277 .000 -92.2538 -70.2129
CT KS01-KS03 15.06000° 5.45277 .009 4.0395 26.0805
KT01-KTO03 52.96333 5.45277 .000 41.9429 63.9838
TPO1-TP06 73889 5.45277 .893 -10.2816 11.7593
TPO7-TP09 81.23333 5.45277 .000 70.2129 92.2538
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M3MaRuIntl 7 namafSeuisuanuuanalveinunageasIMIRsyau Invo 1oy

Ny ﬁ?%ﬂﬁ’W(ﬂ’JTNﬂ’SJNﬂlﬂﬁlﬂﬁ@ﬂﬂl@ﬂﬁ@ﬂllﬁ%ﬁWﬁﬁ/ﬂ) mun@'uﬁ’uﬁ
fAN1R28 One Way ANOVA fiszaunieddamiadda 0.05
ANOVA
Sum of Squares df Mean Square F Sig.

shellwidth Between Groups 710 3 237 440.811 .000

Within Groups .057 107 .001

Total 768 110
shellweight Between Groups 1.115 3 372 141.306 .000

Within Groups 281 107 .003

Total 1.396 110
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Multiple Comparisons

Mean 95% Confidence Interval
Dependent Difference
Variable  (I) site (J) site 1-)) Std. Error | Sig. | Lower Bound | Upper Bound
9M31715  KS01-KS03 KTO01-KTO03 -194333°| 008921 .000 -.21202 -.17665
Al TPOI-TPO6 | -.170485 | .005415| .000 -18122 -15975
Tagu )
v CT -.031333 .007052| .000 -.04531 -.01735
AIMUNIN
ﬂlﬂdlﬂﬁf]ﬂ KT01-KT03 KS01-KS03 .194333* .008921 .000 17665 21202
VMDY TPO1-TP06 023848° 008313 .005 .00737 .04033
CT .163000* .009462 .000 14424 18176
TPO1-TPO6 KSO01-KS03 .170485* .005415 .000 15975 18122
KT01-KT03 023848 .008313]  .005 -.04033 -.00737
CT .139152* .006266 .000 12673 15157
CT ksol .031333* .007052 .000 .01735 .04531
KT01-KT03 1630007 .009462| .000 -.18176 -.14424
TPO1-TP0O6 -.139152* .006266 .000 -. 15157 -.12673
* A @ o % QQd‘ %
UUHITIAUNWNADANTEAD.05
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Multiple Comparisons
Mean 95% Confidence Interval
Dependent Difference
Variable (I site () site 1-)) Std. Error | Sig. | Lower Bound | Upper Bound
9M31M5  KS01-KS03 KTO01-KTO03 -259333 .019739 .000 -.29846 -.22020
Al TPOI-TPO6 | -206667 | .011981| .000 -23042 -18292
Tagu )
v CT -.031778 .015605 .044 -.06271 -.00084
HINUN
KT01-KT03 KS01-KS03 .259333* .019739 .000 22020 29846
TPO1-TP0O6 052667 .018395 .005 .01620 .08913
CT .227556* .020937 .000 18605 .26906
TPO1-TPO6 KSO01-KS03 .206667* .011981 .000 18292 23042
KTO01-KT03 -.052667 .018395 .005 -.08913 -.01620
CT .174889* .013866 .000 14740 20238
CT ksol 031778 .015605 .044 .00084 06271
KTO01-KTO03 227556 .020937 .000 -.26906 -.18605
TPO1-TP0O6 -.174889° .013866 .000 -.20238 -.14740
“Tivddyneadanszan.0s
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Correlations
9NIINT pH
T99AM1Y SS BOD COD NH,-N | sediment

Pearson Correlation 9A31N1330AAY 1.000 -.290 -.556 -.429 -.268 574
SS -.290 1.000 283 406 152 -.210
BOD -.556 283 1.000 371 375 -.609
COD -.429 406 371 1.000 339 -.362
NH,-N -.268 152 375 339 1.000 -214
pH sediment 574 -.210 -.609 -.362 -214 1.000

Sig. (1-tailed) 90131N1IT0AAY .027 .000 .002 .038 .000
SS .027 .030 .003 .160 .083
BOD .000 .030 .006 .006 .000
COD .002 .003 .006 .011 .007
NH,-N .038 .160 .006 011 .079
pH sediment .000 .083 .000 .007 .079

N 90131NIT0AAY 45 45 45 45 45 45
SS 45 45 45 45 45 45
BOD 45 45 45 45 45 45
COD 45 45 45 45 45 45
NH,-N 45 45 45 45 45 45
pH sediment 45 45 45 45 45 45
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ANOVA®
Source of variation SS df MS F Sig.
1 Regression 16989.502 1 16989.502 21.147 .000°
Residual 34546.652 43 803.411
Total 51536.153 44
2 Regression 20475.298 2 10237.649 13.843" .000°
Residual 31060.855 42 739.544
Total 51536.153 44

*A o o

IlsdAynadanszau.0s
a. Predictors: (Constant), pH sediment

b. Predictors: (Constant), pH sediment, BOD

Y
c. Dependent Variable: 895IN1ITOANIVDINBINIVYIIA
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Correlations
shellweight SS BOD COD Amonia VS TKN

Pearson Correlation shellweight 1.000 .017 706 .638 .329 524 452
SS .017 1.000 -.093 134 -.198 .073 192
BOD 706 -.093 1.000 460 355 .295 227
COD .638 134 460 1.000 173 243 .510
NH,-N 329 -.198 355 173 1.000 434 .282
VS .524 .073 295 243 434 1.000 451
TKN 452 192 227 510 282 451 1.000

Sig. (1-tailed) shellweight 463 .000 .000 .031 .001 .004
SS 463 304 229 134 343 142
BOD .000 304 .004 .021 .048 .102
COD .000 .229 .004 .168 .086 .001
NH,-N .031 134 .021 .168 .006 .056
VS .001 343 .048 .086 .006 .004
TKN .004 142 .102 .001 .056 .004

N shellweight 33 33 33 33 33 33 33
SS 33 33 33 33 33 33 33
BOD 33 33 33 33 33 33 33
COD 33 33 33 33 33 33 33
NH,-N 33 33 33 33 33 33 33
A\ 33 33 33 33 33 33 33
TKN 33 33 33 33 33 33 33
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3 a % .
NﬂmﬂT‘WUWLLﬁgﬁgﬂﬂﬂﬂﬂ‘ﬁﬁ]\‘]ﬂ?@ﬁ]

TNHAUIEHY
v v
gasmsnsaau Taaninninvesresmuiiiig
ANOVA'
Source of variation SS df MS F Sig.
1 Regression 242 1 242 30.892° .000°
Residual 243 31 .008
Total 485 32
2 Regression 302 2 151 24.859" 000"
Residual 182 30 .006
Total 485 32
3 Regression 343 3 114 23.289" .000°
Residual 142 29 .005
Total 485 32

* a

Wivdagneana

a. Predictors: (Constant), BOD
b. Predictors: (Constant), BOD, COD

¢. Predictors: (Constant), BOD, COD, VS

=
NIeAV.05

d. Dependent Variable: 69‘]'5'IﬂTi!%'ifgmUIQ&WNH'MHﬂﬂI@Qﬁ@ﬂﬂT}JHW%Q
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wuls Beta In t Sig.
S 083 643 525
COD 397 3.151 004
Amonia .089 .652 519
'S 346 2.892 007
TKN 308 2.559 016
msamaRuand 15 Wuanhdusm@aduwas) Sania CERITIER AN
Tdi ?J WN.A. u.A NN q.A 4.8 n.A ﬁ.ﬂ N.A a.n n.A f.A n.8 5.0
1 2545 11.2 0 65.8 37.8 86.7 49.8 58.8 85.3 50.9 | 158.8 | 385.5 121
2 2546 16.9 2.2 55 15.6 | 203.9 | 136.7 189 148.1 | 300.7 | 301.5 | 313.1 | 310.6
3 2547 3.8 0.7 123.7 | 284 176.3 159 133.5 | 88.4 | 1525 | 151.4 | 1594 71
4 2548 333 0 40.1 0 152.7 | 157.6 | 215.8 | 86.3 | 104.8 | 256.6 | 319.9 | 210.9
5 2549 58.7 107.9 | 52.5 | 109.9 141 137.4 | 78.8 | 111.3 | 165.2 | 165.8 79.6 21.1
6 2550 41.3 0 37.8 69.5 185.1 | 108.6 | 236.3 | 62.1 204 | 280.5 | 216.5 76.7
7 2551 91.3 90.2 28.8 | 111.1 | 197.8 | 108.8 92 78.5 68.3 93.2 678.3 67.5
8 2552 94.8 0 107.2 | 1463 | 2213 449 | 131.5 | 1454 102 195 152.5 79.3
9 2553 52.9 32 1.5 0.7 124.4 | 155.6 | 211.7 | 110.2 | 162.9 | 227.4 | 664.7 | 278.4
10 2554 137 28.6 | 8094 | 53.1 88.6 69.5 | 118.8 | 159.4 | 94.7 | 160.1 81.7 177.9
11| 2555 | 2866 | 733 | 100.7 | 1647 | 1166 | 2288 | 67.8 | 1219 | 101.2 | 846 | 1042 | 1086

N duinnudandagaugisii, 2556




