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Saroj Rermdumri 2010: Effect of Decreasing Salinity on Growth Development and
Survival Rate of Senatorial Scallop (Mimachlamys senatoria) from Veliger Larvae

to Early Juveniles. Master of Science (Aquaculture), Major Field: Aquaculture,
Department of Aquaculture. Thesis Advisor: Associate Professor Prathak Tabthipwon,

Doctorat de 3 e cycle. 138 pages.

The effect of decreasing salinity on growth development and survival rate of Senatorial
scallop (Mimachlamys senatoria) from veliger larvae to early juvenile were studied in hatchery
of Sriracha Fisheries Research Station. First stage veliger larvae (D-shaped veliger) of
M. senatoria from hatchery at a density of 3 larvae/ml were stocked in 10 1 cylindrical plastic
jars with 5 different salinity levels at 10, 15, 20, 25 and 30 ppt. Larvae of scallops were studied
on fed with mixed phytoplankton of Isochrysis sp., Chaetoceros sp. and Tetraselmis sp. at
density 25,000 to 35,000 cells/ml. The growth development and survival rate of larvae were
studied from D-shaped veliger (1 day) until to early juvenile (50 days). The results showed that
growth development and survival rate of larvae in different salinity levels were significantly
different (P<0.05). Larvae of scallops nursed at 30 ppt had best growth and survival rate in
every development stage of larvae from D-shaped veliger to early juvenile. At 25 and 20 ppt
larvae could only developed to settlement and umbo stage, slow growth and high mortality.
Whereas salinity at 15 ppt larvae had least growth and all were died in 3 days. Low salinity at

10 ppt could not nursed larvae.
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5-6 Tu Umbo 140-150 lunsou 70-80%
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10-11 tHou Settlement 200-220 luasou
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10-11 Ju Settlement 230-240 lupsou -
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fan: Nugranad and Promjinda (1997)
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v A an Jd a aa
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1-2 D-shaped veliger 100-120 5-10 10,000-12,000

3-7 Veliger 130-190 3-5 12,000-20,000
8-11 Pediveliger 220-240 1-3 15,000-20,000
10-15 Settlement - 7 20,000-25,000

30 Spat 500-1,000 i > 30,000

an: Nugranad and Promjinda (1997)
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UuaeY (Standard Method for the Examination of Water and Wastewater) Aviua lag APHA,

£4
v A

£~
AWWA 11z WEF (1998) ®au@d

AAnudunIA-ae (pH)  1Ag pH meter Hach Sension 3

gaunil (°C) Tﬂﬂlﬂé@ﬁﬁﬁ?%%ﬂﬂmﬂw\ll% DO-SCT 4 YSI model
85/25 FT

ANUIAY (ppt) Tﬂmﬂ?mmaﬁﬂﬂmmwﬁw DO-SCT §u YSI model
85/25 FT

USinmesndiuazaeii Tﬂam?mmnﬁ’ﬂﬂmmwﬁyw DO-SCT g4 YSI model
85/25 FT

wou Tuile-TuTnsu 1a87% Koroleff's Indophenol blue method

Tulasni-lulaseu 1a&7F Colorimetric method

Y

4. m3AsITHVOYA

& 2 a J9 aa A B! ~ a a
WeduganINAnoI AN ITHIBYaNadAma/Foumeumsnsya Tauas
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9931500 1A25AnT1iAIA MU 5U59U (Analysis of Variance) azil/5oUNoUA1ULANA
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4 o N~ 4 an
AN 95 1051 FUd a1 T1sunTUNIADA (SPSS for window Version 7.1)
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1. AaN1INAAIUNBTIIVDYALUBINY

MNMINARBIEANEIA MU IUMSRI5 9T InupNaRAeuRY 3 ¥ila Ao
Isochrysis sp., Chaetoceros sp. W2 Tetraselmis sp. a1 114 lumsoynaganeuad
M. senatoria 530%3090UIUDITLEL TOTU Juisseguamuduedy 7 5oy 18un 0,5, 10,
15,20, 25 tag 30 dauluiy Wuna 24 ¥ Tus Taonaaosianua 3 A% 1akamsdny
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J A a
1.1 UWONNADUNHYURA Isochrysis sp.

o a ] o a
MINATOUANUAINNTATUNIIRTIBINOYTOAVOIWNWAINADUNTYTIA Isochrysis sp.
Ao S A 9 = d A aa A a 3 ] Jd 1w
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d A an 5’ ] < 1 @ @ I~ a 1 y
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[ 3 1 o [l 4 2;, 1 Qs: o { {
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ATt AR UAUIUNTZTITUGANIITNAADY (7 1NN 24) AIUNTTAVANWAN 5 dIU
@ [ [ & o 4 o 4 { [l
Tustu wonTuwae 12 ¥ Tuausn Ao 52 1ue 4, 8 uaz 12 ATPINUIWIUTATR AU DODY
Jd A an o w a I~
V981N AB 4.004£1.73, 2.00+1.00 LAE 0.67+0.58 (¥ad/Haaans MuUdIa rsonallu
] d 1w d A aa o w o
ANUNUUUFAANINY 0.22x10°, 0.11x10" 1Az 0.04x10" ¥ad/Naaans MUAIAY HAI1N
3 1 4 ) Qg} { [ I~ 4
WUAT IUNUIAUD Tsochrysis sp. IUNTZNIAUGANITNAADY TuvnzNszaUANUALIU
] 1Y [ I'd lqs: 1
A0 10, 15, 20, 25 1Az 30 auTUIU WUNTINIATIVNVLEATUDI Isochrysis sp. INTODYALA

21, { o J o Qsl & o J { {
ﬂﬁquﬁﬂﬁﬁijfﬂuﬂl“}faafﬂuﬂﬁg ATUZANITNAND §3ﬂ1ujulmaalﬂaﬂmﬂq Isochrysis sp. ﬁ

[
[ = [

asanuluanuduudazszauiiauanmadiuesn 1S samusrdunntoes lun As fszdu
AMIAY 10, 15, 20, 25 tag 30 arulusiy mudidu Tﬂﬂﬁﬁmauwaﬁmﬁmﬁaﬁyuqﬂ
MINAADIINNL 2.33+1.53, 5.33+0.58, 8.33+0.58, 16.30+0.58 1az 16.30+1.15 yad/iaanns
MU nsoaalua MU IEadRY 0.13x10°, 0. 3x10°, 0.46x10°,0.91x10* 1Az

d a aa o
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| o o 4 { ] 1 1 @ a 4
Lﬁam%’agammuwaamm Isochrysis sp. "ﬁmﬁ@ag U P INIAIA NN UNTUAINEH
aa d 1 o a [l { Y] < 1 @
NNADH ﬂW‘]J’J']ﬂ’J']llﬁﬁJﬁﬂﬁluﬂ']iﬂﬁﬁ%’Jﬂ@gi@ﬂﬂ]’EN Isochrysis sp. ﬁﬁmummmmmaﬂu
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3 ° ¢ | P4 { o g o
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0 45.00+0.00"  0.00:£0.00 0.00+0.00 0.0040.00 0.00+0.00" 0.0+0.00" 0.00+0.00"

(2.50x10%  (0.00x10H  (0.00x10%)  (0.00x10)  (0.00x10%)  (0.00x10%)  (0.00x10%

a a a a a

5 45.00+£0.00"  4.00+1.73 2.00+1.00 0.67+0.58 0.00+0.00 0.00+0.00 0.00+0.00"

(2.50x10h  (0.22x10%)  (0.11x109  (0.04x10%)  (0.00x10)  (0.00x10%)  (0.00x10%

b b

10 45.00£0.00" 17.30+3.20°  14.30+3.51°  14.3042.08°  13.0042.65°  9.67+1.53°  2.33+1.53"

(2.50x10%  (0.96x10h  (0.79x10%)  (0.79x10%)  (0.72x10%)  (0.54x10%)  (0.13x10%

C
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1 [ < { 1 1 ] { o { ] [
TuuaazszauanuAunasnumMdesg luudazyananas9ian lumounu

HAAINNANVUANANAUNIADA (P<0.05)
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MANUIN U

a a Y J
mimiiym‘uim HASBAIINITIDAVNGNIBULTAD M. senatoria



v H J
ﬂ151qwu3ﬂﬁ Ul sllu'lﬂﬂj']ilEJTJLLﬁgﬂfJ'IﬂJQQL‘]Jﬁ@ﬂlﬂﬁﬂﬂ]@ﬂgﬂﬁﬂﬂl%ﬁa M. senatoria

g

~ 9 1 1 4 ~
nlaninwondiugyai 1

LEANAAD 91y ANVY1 ANUYY I RIITeA
i () 1laen 1laen (72) (%)
(ulaswas)  (lulaswas)

Sud 1 100 80 15
105 80 7
105 85 8

mAY  103.0042.54  81.3042.25 100.00

AUAL 10 ppt 1-3 . - - 0
AUAY 15 ppt 1-3 100 80 6
105 80 4
105 85 2

mAe  103.00:2.61  81.00+1.95 0.22
ANAY 20 ppt 1-3 100 80 6
105 80 1
105 85 2
110 85 1

mAe  103.0063.54  81.50+2.42 4.00
5-7 100 80 5
100 85 1
105 80 1
105 85 2
110 85 1
105 85 2

Mo 103.0043.54  82.0042.58 0.04
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FEANANDA 01 ANV ANUgY  wam BAs1sen
i (‘Tw) laen 1laen () (%)
(lulaswas)  (lulasmes)
AUAL 25 ppt 1-3 100 80 5
105 80 6
105 85 7
110 80 1
110 85 11
mAe  106.0043.64  83.0042.49 12.00
5-7 105 85 1
110 90 7
115 90 1
115 95 1
lﬂéﬂ 111.00+2.84 90.00+2.36 2.66
9-11 105 85 1
110 90 4
115 90 3
115 95 2
mAe 11200350  90.50+2.84 0.03
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YEANANDA 01 AN ANUEY  waw 9ns15eA
i (Tw) wlaen ilaen () (%)
(lulaswas)  (lulasmes)
AUAL 30 ppt 1-3 110 85 12
110 90 11
115 90 7
mAe 1112042.15  88.00+2.49 25.33
5-7 115 90 5
120 90 1
120 95 19
125 100 4
125 105 1
méﬂ 120.00+2.94 95.00+£3.47 7.55
9-11 130 115 2
135 115 1
135 120 4
135 125 3
mAe  134.00:2.11  120.00+4.08 2.22
13-15 140 125 2
145 130 4
150 135 4
méﬂ 146.00+3.94 131.00+3.94 1.11




MIWUINA V1 (AD)

LANAADY 1Y AU GRRTEN 8M31509
i (‘Tw) laen 1laen (%)
(lulaswas)  (lulasmes)
21 220 205
225 205
230 210
235 210
235 215
mAe  227.50:635  208.50+4.12 0.39
30 290 275
295 275
295 280
300 285
méﬂ 295.50+2.84 279.50+3.69 0.07
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& nnriewiiugyaii 2
LANANDS 1Y AN ANUGY W 9AT150A
i (Tw) ilaen iwlaen CP) (%)
(lulaswas)  (lulaswag)
Gudu 1 100 80 26
105 80 3
105 85 1
mAe  101.00£1.73  80.200.91 100.00

AUAL 10 ppt 1-3 ] - - 0.00
ANUAL 15 ppt 1-3 100 80 9
105 85 1

méﬂ 101.00£1.58 80.50+1.58 0.08
AUIAL 20 ppt 1-3 100 80 7
105 85 3

mae 102.0042.42  81.50+2.42 2.67
5-7 100 80 5
105 80 1
105 85 2

lﬂéﬂ 102.00£2.59 81.30+2.31 0.03




MIWUING V2 (AD)
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AANADD 91y A7 ANUGY U 9AII50A
i (3u) 1laen 1laen (#2) (%)
(luTaswas)  Culasmes)

ANUIAL 25 ppt 1-3 100 80 5
105 80 12
105 85 11
110 80 1
110 85 1

mAe 105004240  82.002.49 10.22
AMAY 25 ppt 5-7 105 85 2
110 85 4
110 90 2
115 90 2

mAe 110004333 87.00+2.58 2.22
9-11 115 90 1
110 90 1
120 90 1

mAe  115.00£5.00  90.00+0.00 0.01
ANUAL 30 ppt 1-3 105 80 12
105 85 2
110 85 10
110 90 6

mAe  108.0042.54  84.00+3.81 22.67
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FAnAnDdii 1Y AN ANNGY WM 9AT1500
(Tw) 1laen 1laen ) (%)
(lulaswas) Clulaswag)
AUAL 30 ppt 5-7 115 90 17
120 90 2
120 95 10
120 100 1
mAe 117006249 92.00+2.82 7.56
9-11 120 105 1
125 105 6
130 110 3
mAe  126.0043.16  107.00+2.42 1.78
13-15 130 110 2
135 115 5
135 120 3
Lﬂéﬂ 134.00£2.11  115.50+3.69 0.28
21 215 200 1
225 205 5
230 210 2
Lﬂéﬂ 225.00+4.63  205.63+3.20 0.03
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g

~ 9 1 1 4 ~
nlannweunwugyai 3

YANAADIN 1Y AMNY GRRIT NUIY DRTI5eA
) 1laen 1waon GR) (%)

(uTaswas)  Aulaswas)

Sud 1 100 80 10
105 80 10
105 85 10
mAY 103332240  81.672.40 100.00
ANUAY 10 ppt 1-3 : - - 0.00
AUAY 15 ppt 1-3 100 80 4
105 80 10
110 80 6
110 85 7
115 90 3
mAe  107.50£4.31  82.17+3.39 26.67
AUAY 20 ppt 1-3 110 80 5
110 90 2
115 90 9
120 90 3
120 95 5
120 100 5
120 105 1

maey 116.1744.09  91.33+6.69 66.67
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YANANDI 01 ANV ANUY W dassen
fi () 1laen 1laen &) (%)
(ulaswas)  (lulasmes)

AULAL 20 ppt 5-7 120 105 4
125 105 7
125 110 4
130 110 13
130 115 2

mAs  126.83£3.59  108.50+2.99 28.44
9-11 130 115 2
135 115 5
140 120 3

mAe  135.5043.69  116.50+2.42 1.33
13-15 135 115 3
140 120 4
150 125 3

mAe  141.50£6.26  120.00:4.08 0.06
AMUAY 25 ppt 1-3 110 90 3
110 95 2
115 05 3
115 100 2
120 100 3
120 105 13
125 110 4

mAe  118.17+4.64  101.6746.06 88.00
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FAnAnodi 1Y AU ANNgY WM BAs150A
(Tw) ilaen ilaen CP)) (%)
(lulaswas)  (lulasmes)

ANUAL 25 ppt 5-7 130 110 4
135 110 3
135 115 12
140 115 1
140 120 6
140 125 4

mAe  136.17£339  116.1744.86 48.00
9-11 160 130 8
160 135 3
170 135 4
170 140 7
175 140 6
180 145 2

Lﬂéﬂ 168.00+6.77 136.50+4.76 18.66
13-15 170 150 10
180 150 2
180 155 3
180 160 4
185 160 7
190 165 3
190 170 1

mAe  179.1747.32 156331601 7.11
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MIHUINT U3 (AB)

YANAADIN 1Y ANNY GRRTIN U PaT150A
) 1waen 1laen ($) (%)

(uTaswas)  lulaswasg)

AUAL 25 ppt 21 210 190 2
210 195 1

220 205 3

225 210 2

235 210 1

235 215 1

mAe  221.00£9.37  203.5048.83 0.17

ANAY 30 ppt 1-3 110 95 3
120 105 7

125 105 3

125 110 10

125 115 7

mAe  122.33:4.69  108.00+5.81 93.33

5-7 135 115 4

140 115 2

140 120 3

145 120 2

145 125 2

150 130 11

150 135 6

naY 145.67+5.68 126.00£7.36 83.56
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FAnAnodi 1Y AN ANNGY WM BR300
(Tw) 1laen ilaen CP)) (%)
(lulaswas)  (lulaswag)
AUAL 30 ppt 9-11 190 170 3
195 170 3
195 175 3
200 175 3
200 180 4
205 180 4
210 180 3
210 185 5
210 190 2
lﬂéﬂ 202.00+7.02 178.50+5.89 50.22
13-15 210 180 3
210 185 7
210 190 3
220 190 9
225 190 3
225 195 5
mAe  217.0086.51  188.67+4.34 33.34
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FAnAnodi 1Y AU GRRETEN I sassen
(Tw) 1laen 1laen () (%)
(ulaswas)  (lulaswag)
AUAL 30 ppt 21 370 360 3
375 360 4
375 365 4
380 375 6
395 375 2
395 390 6
420 390 2
420 400 3
mAe  388.33£16.83  376.67+13.85 16.00
30 500 600 6
550 600 3
550 650 3
600 650 4
600 700 5
650 750 2
700 800 4
750 800 1
750 850 2
Lﬂéﬂ 601.67£80.39  688.33+83.75 8.89
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MIHUINT U3 (AD)

AANAADIN 1Y ) ) DRIV CERPLT
5 anuelaen  anugalaen y
) (G (%)
(lulaswas)  (lulaswasg)

AUAL 30 ppt 50 1,200 1,500 1
1,200 1,600 %
1,500 1,700 2
1,500 1,800 3
1,600 1,800 4
1,800 2,000 5
1,800 2,200 2
2,000 2,200 3
2,000 2,300 4
2,200 2,500 2
2,500 2,800 1
2,500 3,000 1

DAY 1,783.33+335.37  2,056.67+353.98 1.94
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4 o 4 { v 1o d {
ﬂ'li'l\‘lN‘lr!'Jﬂﬁ VY4 DATINITIVANYVDINNDUYAA M. senatoria ﬁ'lﬁ'inﬂwmmwumgﬂﬁ 1

]

quan s . 2 o
YANT 1Y HIN AMUIU NUIUNNINUA RIZENFIRL HUULYIA
B 1 £ VA 1o 3 3 |
NAQDIN W) (®/ml) o)) (%)
(ml)
Sud 1 30,000 100.00
1 19 7,600 25.33
30 ppt 1-3 400 2 16 6,400 21.33
3 22 8,800 29.33
e 25.33+4.00
1 4 1,600 5.33
5-7 400 2 6 2,400 8.00
3 7 2,800 9.33
mae 7.5542.04
1 3 600 2.00
9-11 200 2 3 600 2.00
3 4 800 2.67
méﬂ 2.224+0.39
1 2 400 1.33
13-15 200 2 2 400 1.33
3 1 200 0.67
mae 1.11£0.38
1 3 150 0.50
21 50 2 2 100 0.33
3 2 100 0.33
e 0.39+0.09
30 50 20 0074000  TUTaNYA
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quan Ja4 . 2 o
YANT RAL! KN MUY TUIUMNHUA RIZENFIRL HUULYIA
B 163 VA 1< 3 y ’
naaoIn () (73/ml) (") (%)
(ml)
Sud 1 30,000 100.00
1 9 3,600 12.00
25ppt 13 400 2 11 4,400 14.67
3 & 2,800 9.33
mae 12.00+2.67
1 5 1,000 3.33
5-7 200 2 4 800 2.67
3 3 600 2.00
e 2.66+0.67
9-11 10 10 0034000 VA
1 2 800 2.67
20ppt 13 400 2 3 1,200 4.00
3 4 1,600 5.33
i 4.00+1.33
5-7 12 0.04£0.00  VuTImuA
1 2 100 0.33
15 ppt 1-3 50 2 1 50 0.17
3 1 50 0.17
e 0.22+0.09
10 ppt 1-3 10 0 0.00£0.00 1avua
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o

4 o 4 ! 1 ] 4 !
MSHUINT U5 BATITOAVDIGNHOBIAT M. senatoria N IFVINHOLUNUTYAN 2

quan s RN 3
AAN3 91y AVTIE BTl v 903130A  NUBLHE
e L £ YA Lo 3 NG )
naneIn () (A2/ml) . (%)
(ml) (97)
Gudy 1 30,000 100.00
1 17 6,800 22.67
30 ppt 1-3 400 2 14 5,600 18.67
3 20 8,000 26.67
mé&l 22.67+4.00
1 7 2,800 9.33
5-7 400 2 5 2,000 6.67
3 5 2,000 6.67
Infie 7.56+1.54
1 3 600 2.00
9-11 200 2 3 600 2.00
3 2 400 1.33
mé&l 1.78+0.39
1 2 100 0.33
13-15 50 2 2 100 0.33
3 1 50 0.17
Infie 0.28+0.09
21 10 8 0.03£0.00 tiufmun
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quan s, . 2 o
PYANI REK| N AMUIU NMUIUNNINUA DRINTON HUULa
B 1 £ TRl 3 y '
NADIN M) (77/ml) (") (%)
(ml)
Sud 1 30,000 100.00
1 10 4,000 13.33
25 ppt 1-3 400 2 7 2,800 9.33
3 6 2,400 8.00
e 10.22+2.77
1 4 800 2.67
5-7 200 2 4 800 2.67
3 2 400 1.33
mae 2.22+0.77
9-11 10 3 0012000  VuTmua
1 5 1,000 3.33
20 ppt 1-3 200 2 4 800 2.67
3 3 600 2.00
i 2.67+0.67
5-7 10 8 0.03£0.00  vuTimue
5ppt 13 10 i 23 0.08£0.00  tiuTanya
10 ppt 1-3 10 nae 0 0.00£0.00  taiavua
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4 o 4 ! 1 ] 4 !
MSIHUINT U6 DATITOAVOIQANDIIAT M. senatoria NIAINWOLNNUTYAN 3

quan s . 2 o

YANT RAL! PN MUIU TUIUVNHUA DRINTON HUULa
R | T y . |

NADIN W) (9/ml) (o)) (%)

(ml)

Sud 1 30,000 100.00

1 68 27,200 90.67

30 ppt 1-3 400 2 70 28,000 93.33

3 72 28,000 96.00

i 93.3322.67

1 60 24,000 80.00

5-7 400 2 62 24,800 82.67

3 66 26,400 88.00

e 83.5624.07

1 35 14,000 46.67

9-11 400 2 41 16,400 54.67

3 37 14,800 49.33

e 50.2244.07

1 20 8,000 26.67

13-15 400 2 26 10,400 34.67

3 29 11,600 38.67

mae 33.3446.11

1 9 3,600 12.00

21 400 2 12 4,800 16.00

3 15 6,000 20.00

e 16.00:4.00
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YANT RAL| qlﬁnﬂ “I%Tﬁ "ﬁ'l‘Ll”J‘Ll ﬁim’;uﬁgwm 5@]5']56@ HUULa
oL L 5as 3 . )
NADIN W) (9/ml) o)) (%)
(ml)
Sud 1 30,000 100.00
1 8 3,200 10.67
30 ppt 30 400 2 7 2,800 9.33
3 5 2,000 6.67
i 8.8942.04
50 583 1945000  1fuavua
1 60 24,000 80.00
25 ppt 1-3 400 2 70 28,000 93.33
3 68 27,200 90.67
mae 88.0047.05
1 30 12,000 40.00
5-7 400 2 35 14,000 46.67
3 43 17,200 57.33
i 48.0048.74
1 16 6,400 21.33
9-11 400 2 13 5,200 17.33
3 13 5,200 17.33
e 18.66+2.31
1 5 2,000 6.67
13-15 400 2 6 2,400 8.00
3 5 2,000 6.67
i 7.1120.77
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YANT RAL| quinﬂ “Iil'l‘ﬁ ﬁ‘im’;u c’ﬁmau‘ﬁwm 5@]5156?] HUULYIA
R | TR LE y 5 ’
NADNIN W) (9/ml) (") (%)
(ml)
Sud 1 30,000 100.00
1 1 50 0.17
25 ppt 21 50 2 1 50 0.17
3 1 50 0.17
m?;ﬂ 0.17+0.00
1 47 18,800 62.67
20 ppt 1-3 400 2 54 21,600 72.00
3 49 19,600 65.33
mae 66.67+4.81
1 18 7,200 24.00
5-7 400 2 21 8,400 28.00
3 25 10,000 33.33
i 28.44+4.68
1 2 400 1.33
9-11 200 2 2 400 1.33
3 2 400 1.33
e 1.33+0.00
13-15 10 17 0.0620.00
1 17 6,800 22.67
15ppt 1-3 400 2 23 9,200 30.67
3 20 8,000 26.67
i 26.67+4.00
10 ppt 1-3 10 0 0.00£0.00 TiUTINYA
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AANS ; _ 99n%IY . ., .
: ANWAN Nl anuidu  lulasn wenlwdle
nAaoIn ¥ T azanlu ,
., (ppt) ‘o) v N3A-A19 (mg/1) (mg/1)
QnreYraq i
#1800 (mg/1)
vousiiug
afi 1
3LAY
ANMMIAY 10 10.3240.02 28.2640.03 8.5840.06 7.56+0.06 0.018+0.001 0.021%0.001
3LAY
ANMMIAY 15 15.3240.05 28.0940.29 8.2440.18 7.61£0.04 0.017+0.003 0.039+0.001
3LAY
ANUIAY 20  20.3040.06 28.1940.35 7.8540.33 7.69+0.13 0.012+0.004 0.023+0.019
eFaN
ANMIAL 25 25.3140.05 28312037 7.6440.25 7.7140.14 0.009+0.001 0.021+0.023
3ZAU
ANMVIAY 30 30.2940.10 28.41£0.49 7.41£0.30 7.70+0.08 0.008£0.001 0.027+0.020




= '
MTNHUINN Y7 (D)

136

AANS . _ 09N%aY . ) .
. ANUAN  QUNYL anuiy Tulasn wewTwidle
naaoan 1y T azawlu '
, (ppt) o) v N3A-A19 (mg/1) (mg/1)
gnuoUIran iy
#1800 (mg/1)
Wouiwug
i 2
5L
ANMMAL 10 10.2440.02 28.32£0.09 8.5140.07 7.58+0.05 0.014+0.001  0.022+0.012
5L
ANMAN 15 15.27+0.03 28.0240.26 8.21+0.15 7.62+0.04 0.014+0.005 0.020+0.013
5L
ANMMIAL 20 20.3240.06 28.00£0.28 7.95£022 7.6740.15 0.011£0.003  0.024+0.024
52AY
ANMMIAL 25 25.33£0.04 28112032 7.7040.22 7.7040.10 0.010£0.002  0.028+0.034
52
AMUIAY 30 30.30+0.10 28.30£0.52 7.44+0.30 7.72+0.09 0.0085+0.001 0.028+0.023
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AAN3 gy _ 09N%aY . ., .
. ANWAN  guwgl anuidu  Tulasn wenlwile
naaoan 1y Y azawlu ,
, (ppt) ‘o) v N3A-A1Y (mg/1) (mg/1)
gnuoUIran 1
#1800 (mg/1)
Wouiwug
¥afi 3
5L
ANUAY 10 10.12£0.02  28.140.04 8.21£0.08 7.5240.04 0.017+0.001 0.027+0.006
5L
ANMAY 15 15.20£0.07 28.00:0.21 8.10£0.06 7.59+0.03 0.016:0.003 0.020+0.019
5L
AMUAN 20 20.24+0.06 28.00+0.40 7.58+0.44 7.6240.10 0.012+0.003 0.026+0.018
52A
ANUIAN 25 25.24+0.06 27.9940.27 7.47+0.32 7.65:0.12 0.009+0.001 0.028+0.021
52U
ANUAN 30 30.27+0.08 28.0540.38 7.37+0.30 7.68+40.09 0.008+0.001 0.027+0.021




138

ﬂiz%ﬁﬂ]iﬁﬂy"l 1AM ININU

A ¢ A o ad
¥o-UINEND Wea 1391 SUAITH

[ A = d' a @

Sy eu 3 Nina 8 UYL W.A. 2522
anuing TN IAUNT YT

U5z 5amsfinun Ineansiang (1Usgua)

a [ 4
PHINDUAYATAITNT
o ] 9 d' U Y v A
funuaninnmsnuilagiiv 1UNIWINTUTLN
d' o % ==X =
anunimauilegiiu 01198152 u9AT 519 AMzlszae
a [ 4
PHINDUAYATAITNT
NAUAAULAZ T ANIIFINNT ¢

=2 AN Yo
NUMANEIN A5 Y -





