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Chawalit Akkarakahasin 2009: Efficiency of a Newly Developed Oxygen Injection
System in Farm-reared Pacific White Shrimp (Litopenaeus vannamei).

Master of Science (Fisheries Science), Major Field: Fisheries Science, Department of
Fishery Biology. Thesis Advisor: Associate Professor Chalor Limsuwan, Ph.D.

150 pages.

Comparison between paddle wheel aerators plus oxygen injection system and entirely
paddle wheel aerators on pond-reared Pacific white shrimp (Litopenaeus vannamer) was
studied. Six ponds with an area of approximately 9,600 m’ (6 rai) were used and divided into
two groups. Three experimental ponds were installed with four 3-hp electric motors and oxygen
injection system, while three control ponds were installed with eight 3-hp electric motors. The
postlarvae stages 12 were stocked at the density of 120,000 shrimp/rai (75 shrimp/mz) and
reared in water salinity ranging from 5-10 ppt for 110 days. Yields and survival rates in the
experimental ponds were 1,217+50.48 kg/rai and 70.2+5.67% respectively, which were
significantly higher (p<0.05) than in the control ponds at 925+93.36 kg/rai and 55.6+2.75%,
respectively. The average net profit in the experimental ponds was 49,393 baht/rai compared to

30,695 baht/rai for the control ponds.

In the experimental ponds, dissolved oxygen in the morning was an average of
5.36+0.766 mg/l, which was significantly higher than 4.8440.636 mg/1 in the control ponds.
The daily dissolved oxygen in the experimental ponds between 24.00 and 06.00 hours was
significantly higher than in the control ponds. There was no significantly different between the
redox potential value of the soil in the feeding area of the experimental and the control ponds,
while the average redox potential values of the soil in the middle of the experimental ponds of
-94.4+28 mv was significantly higher (p<0.05) than the -141.5+33.4 mv of the control ponds. In
conclusion, this study indicates that use of an oxygen injection system cooperating with paddle
wheel aerators could increase yields and survival rates due to higher dissolved oxygen and

better condition of the pond bottom.

Student’s signature Thesis Advisor’s signature
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9.00 164.0+10.73" 163.3+8.67" 192.7+4.62° 206.0+7.69" 193.1+5.83"  198.7+11.37°  206.9+4.02" 211.145.18°
12.00 168.2+6.30° 163.8+14.01° 189.3+5.46" 204.2+8.57°  199.6£10.55°  205.1£3.91°  207.6£9.67" 208.249.58"
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6.00 163.6+4.73" 160.9£10.12"  195.8+15.57°  211.6+9.34" 213.8+4.44" 214.449.71° 204.2+6.41° 203.8+10.10"
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9.00  1536.9+139.4"  1518.7+80.0°  1568.4+205.4"  1561.8491.5°  1321.8+52.9"  1319.1+36.1"°  1444.4+58.2"  1402.7+48.5"
12.00  1543.5+145.5"°  1516.4£82.0°  1578.2£154.5" 1536.4+144.8"  1406.7£80.4"  1327.1+78.1°  1437.8+72.6°  1411.6£71.5"
15.00  14822+101.2°  1492.9+61.3"  1526.2£102.1"°  1526.2+480.7°  1422.7+103.9"  1316.9+64.5°  1409.8+94.7°  1376.4+174.0"
18.00  1548.4+£116.4°  1519.6£17.6°  1568.9+104.4" 1555.1x110.1"°  1423.1£90.2"  1336.4£36.6  1468.4+62.4"  1348.9+199.3"
21.00  1552.9+67.0°  1548.4£177.4° 1550.2+110.7° 1457.8+151.5"  1422.2+71.4"  1352.0£72.1°  1473.3x102.1"° 1383.1x163.4
24.00  1539.6+38.7°  1495.1+42.0°  1569.3+158.5"  1515.1484.34"  1476.9+63.0"  1404.4£74.7°  1430.2£84.0"  1419.6+106.3"
3.00 1570.2+53.3" 1548.9+7.8"  1567.6+108.8" 1513.3£119.0°  1440.5+127.0°  1319.1+12.3"  1455.1£124.2"  1392.4+147.5"
6.00 1588.9+93.8"  1540.9+112.2°  1610.2+38.1"°  1489.3+93.9"  1522.7+169.1°  1371.6+45.7°  1446.2+114.2" 1419.6+136.9"
9.00  1610.7+£100.9°  1585.3+69.6°  1586.7+109.1°  1494.7+110.5° 1381.3+216.0° 1403.6+122.3" 1461.8+107.6°  1402.2+186.0°
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3 a 4 aa a 1 $ a 1 1
MINWUINN 1 HANITAATIZHNNADAv0INaNER IulonaaeInssuueanFuIULTHiuaz UeaIuAN

AURAY
1oNAa0Y 1oAY t df P
nanaamae (Rlaniude’ls) 1217+50.48 925+93.36 4.771 4 <0.05
difmde (n$w) 14.51+0.563 14.06+1.49 0.498 4 ~0.05
oA ITAL 1o (NFuADTY) 0.121:£0.0047 0.117+0.0121 0.488 4 >0.05
9AIINITOANY (u,ﬂaic‘fsuﬁ) 70.2+5.67 55.6+2.75 4,012 4 <0.05
Sanimsuaniie 1.7120.140 1.9120.081 -1.820 4 >0.05

43!



3 a 4 aa A %} 1 y a (] ]
M3WUINT 2 wamsanszinuatavesnuantiaveni luteonaassi sz uudaeensnunuylmi uazlioniuau

Aunas onaaoa UVoAILAY t df P
sondnuRazareluth (aansudeans) - 19 5.36+0.768 4.84+0.636 9.607 654 >0.05
- 119 7.41+1.098 727+1.015 1.710 676 >0.05
qmwgﬁﬁw (@FUFTOE) - 191 28.9+0.71 28.840.67 0.863 676 >0.05
- 119 30.8+1.07 30.7+1.20 1.099 676 >0.05
o - 191 8.0+0.19 8.0+0.19 -1.681 676 >0.05
-110 8.4+0.20 8.4+0.20 -976 676 <0.05
ANAL (W) 6.7+1.35 6.5+1.33 0.725 64 >0.05
s lih Gaadwuddouamas) 11.99+1.96 11.43+1.99 1.157 64 >0.05
A T auas (uauag) 24.9+14.07 22.4+11.29 0.782 64 >0.05
anudluaesiu (Haaniuneans) 175.13+42.41 189.18435.41 -1.461 64 >0.05
ANUNTEAN (HaanSuAans) 1593.17+268.17 1563.23+345.14 0.394 64 >0.05
won Tuilesu (Nadnsuneans) 0.75+0.239 0.86+0.294 -1.597 64 >0.05
wouTuidled liuandaiudeou 0.12+0.560 0.18+0.946 -1.509 64 <0.05
(Haansuaoans)
Tu'lasn adnsudeans) 0.46+0.26 0.57+0.337 -2.661 52 >0.05
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MINWUINN 3 AUAVITAVDINIAADANIIIAYY

fﬂqﬁ:ﬂ 10 D.O. (mg/l) Temp. (°C) pH Salinity EC. Trans.  Tot. Alk  Hardness TAN NH, Nitrite
(Su) 19 118 19 118 191 1178 (pp)  (mS/em) (cm)  (mg/l) (mg/1) (mg)  (mg/l) (mg/l)
10 1 6.3 6.6 28.7 30.2 8.0 8.2 8.3 13.90 48 123 1692 0.56 0.09 0.06
2 6.3 6.6 28.6 30.2 7.9 8.2 9.0 15.02 50 124 1680 0.61 0.10 0.05
3 6.3 6.7 28.6 30.0 8.2 8.5 8.6 14.31 48 127 1720 0.63 0.07 0.07
4 6.1 7.0 29 29.9 8.2 8.5 9.3 13.15 40 135 1824 0.66 0.16 0.03
5 6.0 6.6 29.1 29.9 7.9 8.6 8.5 13.28 48 151 1895 0.60 0.10 0.07
6 6.1 6.6 29.1 30.0 8.2 8.6 9.0 14.25 45 142 1908 0.63 0.11 0.06
20 1 6.2 6.6 30.1 333 8.0 8.5 8.0 14.35 45 141 2244 1.10 0.21 0.05
2 6.2 6.6 30.1 33.1 7.9 8.6 8.7 15.53 45 134 2164 1.14 0.22 0.07
3 6.2 6.5 29.9 33.0 8.1 8.5 8.3 13.92 47 138 2295 0.98 0.19 0.04
4 54 8.7 29.7 33.1 8.1 8.4 7.8 13.20 35 143 2556 1.19 0.23 0.05
5 5.1 8.0 29.6 33.1 8.0 8.6 7.9 15.63 42 158 2335 1.04 0.20 0.09
6 5.1 8.0 29.6 33.2 8.1 8.6 8.5 15.13 40 151 2425 1.10 0.21 0.07
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Eﬂqﬁ:ﬂ 19 D.O. (mg/1) Temp. (°C) pH Salinity EC. Trans.  Tot. Alk Hardness TAN NH, Nitrite
(3w 19 11 19 119 19 118 (ppt)  (mS/em)  (em)  (mg/) (mg/l) (mg)  (mg/l) (mg/l)
30 1 6.2 11.2 30.2 324 8.0 8.5 7.6 13.25 40 137 1611 0.64 0.12 0.16
2 6.2 11.2 30.1 324 8.0 8.6 83 14.38 40 129 1589 0.61 0.12 0.17
3 6.3 7.5 30.1 32.7 8.1 8.2 8.0 13.23 39 131 1732 0.63 0.07 0.17
4 54 8.1 29.7 32.7 7.9 8.4 6.7 11.91 30 140 1553. 0.67 0.09 0.18
5 4.8 52 29.9 32.7 8.1 8.2 7.2 12.73 34 155 1527 0.62 0.12 0.19
6 4.8 5.2 30.1 32.7 8.0 8.3 8.1 14.53 32 157 1579 0.64 0.13 0.21

40 1 6.2 7.5 28.7 30.6 7.8 8.3 7.4 12.96 30 149 1673 1.17 0.13 0.28
2 6.2 7.5 28.5 30.6 7.9 8.3 8.4 14.53 32 148 1659 1.12 0.13 0.32
3 6.1 7.2 28.4 30.6 7.8 8.4 7.7 13.02 33 144 1803 1.09 0.12 0.25
4 4.8 7.0 28.3 30.5 8.0 8.3 6.6 11.71 22 176 1543 1.34 0.15 0.48
5 4.9 7.0 28.4 30.3 7.9 8.3 7.0 12.56 28 185 1809 1.38 0.23 0.62
6 4.9 7.0 28.4 30.3 8.0 8.2 7.6 14.23 27 179 1780 1.32 0.22 0.59
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fﬂqﬁ:ﬂ 10 D.O. (mg/l) Temp. (°C) pH Salinity EC. Trans. Tot. Alk  Hardness TAN NH, Nitrite
(Su) 19 118 19 118 W 11w (ppt)  (mS/em)  (cm.) (mg/1) (mg/1) (mg/1) (mg/)  (mg/l)
50 1 5.5 8.7 28.1 30.0 8.0 8.6 7.0 12.37 24 141 1639 0.63 0.15 0.56
2 5.5 8.7 27.8 29.9 8.1 8.6 8.2 13.45 25 132 1588 0.69 0.23 0.59
3 5.7 9.6 27.9 29.9 8.0 8.6 7.0 12.39 26 139 1933 0.52 0.09 0.67
4 4.7 7.9 27.7 28.7 8.0 83 6.6 10.75 20 169 1464 0.77 0.13 0.75
5 4.6 8.2 27.8 29.6 8.0 8.5 7.0 11.54 23 157 1665 0.59 0.10 0.90
6 4.6 8.5 27.8 29.6 8.1 8.6 7.6 13.43 20 162 1584 0.64 0.16 0.85
60 1 4.3 7.5 28.6 29.8 8.0 8.6 4.5 8.20 20 181 1615 1.03 0.01 0.67
2 4.2 7.5 28.6 29.6 8.1 8.4 53 10.36 20 188 1503 0.97 0.16 0.62
3 4.7 5.8 28.5 29.5 7.9 8.5 5.1 11.14 22 175 1756 0.90 0.13 0.75
4 4.1 5.5 28.3 29.3 7.8 8.4 4.8 9.2 18 201 1437 1.19 0.26 0.91
5 4.7 7.4 28.4 29.3 8.0 8.6 5.5 8.5 20 213 1469 1.18 0.20 0.97
6 4.7 7.7 28.4 29.3 8.0 8.7 5.8 10.34 18 205 1495 1.13 0.17 0.95
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fﬂqﬁ:ﬂ 10 D.O. (mg/l) Temp. (°C) pH Salinity EC. Trans.  Tot. Alk  Hardness TAN NH, Nitrite
(Su) 19 118 19 118 EANRTAL (pp)  (mS/em)  (ecm)  (mg/) (mg/1) (mgH)  (mgh)  (mgh)
70 1 4.4 8.1 29.1 31.5 7.7 8.1 5.8 11.68 18 188 1403 0.39 0.04 0.67
2 4.4 8.1 29.1 31.5 7.6 8.3 7.0 13.73 15 183 1389 0.30 0.03 0.70
3 4.4 5.7 29.0 314 7.8 8.0 5.6 11.76 16 183 1541 0.38 0.06 0.80
4 4.3 7.1 28.9 313 7.7 8.3 53 10.63 15 199 1396 0.38 0.04 0.94
5 4.2 7.3 28.9 31.2 7.7 8.0 5.6 11.19 16 213 1384 0.34 0.03 0.95
6 4.2 7.0 29.0 31.2 7.7 8.2 6.2 12.38 15 208 1401 0.40 0.05 0.99
80 1 5.2 7.7 29.0 29.2 7.7 8.0 5.2 9.43 15 221 1201 1.01 0.12 0.75
2 5.0 7.7 28.0 29.2 7.6 8.0 5.8 10.22 15 217 1209 0.98 0.11 0.70
3 5.1 8.1 28.1 29.2 7.6 8.2 53 9.85 15 220 1376 0.86 0.10 0.80
4 4.2 59 27.9 28.9 7.6 7.9 5.1 9.64 15 205 1179 1.02 0.17 0.93
5 43 6.8 27.9 29.1 7.6 8.0 5.1 9.14 15 201 1187 1.16 0.20 1.02
6 43 6.8 28.9 29.1 7.6 8.1 53 10.03 15 209 1225 1.13 0.19 0.98
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fﬂqﬁ:ﬂ 10 D.O. (mg/1) Temp. (°C) pH Salinity EC. Trans. Tot. Alk  Hardness TAN NH, Nitrite
(Su) W e 19N 11 190 118 (ppt)  (mS/em)  (cm.) (mg/1) (mg/1) (mg)  (mg/l) (mg/l)
90 1 4.0 6.0 29.2 30.1 8.0 8.1 5.1 9.53 10 189 1332 0.60 0.09 0.51
2 4.0 6.0 29.2 30.1 8.1 8.2 59 10.40 8 187 1316 0.59 0.06 0.53
3 4.0 6.2 29.1 30.0 7.9 8.2 5.0 9.59 12 193 1413 0.56 0.12 0.56
4 4.1 6.8 29.1 30.1 8.0 8.6 5.2 9.30 12 197 1281 0.61 0.06 0.49
5 4.3 6.6 29.0 30.2 7.8 8.2 4.8 9.25 14 189 1323 0.64 0.10 0.60
6 4.3 6.6 29.0 30.4 8.0 8.2 5.0 9.52 10 195 1289 0.66 0.10 0.64
100 1 5.0 8.9 28.8 30.8 8.0 8.5 5.85 10.35 10 210 1389 0.78 0.17 0.59
2 4.7 9.1 28.9 30.9 8.0 8.4 6.4 11.34 12 209 1380 0.76 0.16 0.56
3 4.8 8.8 28.7 31.0 8.0 83 5.8 10.41 13 214 1439 0.72 0.16 0.66
4 4.0 83 28.8 30.6 83 8.6 5.6 9.92 13 232 1308 1.02 0.31 0.51
5 4.5 9.3 28.6 30.7 8.1 8.6 5.6 9.98 15 220 1257 1.03 0.43 0.55
6 4.2 7.3 29.0 30.1 8.0 8.5 5.8 10.12 12 234 1271 0.94 0.29 0.57
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MININUINN 3 (71D)

Eﬂqﬁ:ﬂ 1j0 D.O. (mg/l) Temp. (°C) pH Salinity EC. Trans. Tot. Alk  Hardness TAN NH, Nitrite
(1) 19 11 19 119 W 11 (p  (mS/em)  (em)  (mg/) (mg)  (mgl)  (mgl)  (mg/)
110 1 4.5 8.5 28.7 30.8 7.9 8.4 8.5 10.35 10 267 1400 0.71 0.22 0.57
2 4.1 8.3 28.9 30.5 8.0 8.4 8.3 10.42 12 269 1420 0.62 0.19 0.56
3 4.2 8.4 28.7 30.4 8.3 8.5 8.4 10.28 13 249 1471 0.59 0.13 0.58
4 43 8.5 28.5 30.3 8.2 8.5 8.5 9.98 13 283 1516 0.72 0.18 0.46
5 4.5 8.2 28.7 30.7 7.9 83 8.2 9.95 15 233 1348 0.83 0.41 0.60
6 4.4 8.2 28.5 30.4 8.0 8.2 8.2 10.01 12 248 1373 0.74 0.25 0.57
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AT NHUINT 4 fﬂjlﬂaElullﬂaQﬂmﬂ1wu11ujﬂﬂjuﬂlﬂﬂﬂﬂﬂﬂa'E]Qﬂi%igﬂﬂﬂﬂﬂﬂﬂ“ﬁﬁ]uuﬂﬂi'ﬂﬂLN@QQ%T?LL?UHTlINE]TQ 30 U

il D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/l) (mg/l) (mg/1) (mg/1)
9.00 U. 5.0 5.0 30.0 8.8 7.0 11.93 164 1537 0.44 0.07
12.00 U. 5.5 5.4 314 8.9 6.6 11.96 168 1544 0.61 0.07
15.00 U. 6.2 6.2 32.5 9.0 7.0 12.62 175 1482 0.67 0.08
18.00 U. 5.9 5.6 31.0 9.0 7.0 12.47 174 1548 0.59 0.09
21.00 U. 5.2 4.8 30.6 8.9 7.1 12.26 173 1553 0.67 0.07
24.00 U. 5.1 52 30.1 8.9 6.9 11.67 168 1540 0.70 0.06
3.00 U. 5.0 5.1 294 8.8 6.9 11.90 163 1570 0.66 0.07
6.00 U. 4.9 5.1 29.2 8.7 6.7 12.24 164 1589 0.48 0.06
9.00 U. 5.2 52 32.5 8.9 7.2 12.52 196 1611 0.63 0.06
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M D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/1) (mg/1) (mg/1) (mg/1)
9.00 U. 4.9 4.7 30.1 8.8 6.9 12.01 163 1519 0.59 0.07
12.00 u. 52 5.1 31.5 8.9 6.5 11.52 164 1516 0.57 0.07
15.00 U. 5.6 5.7 32.6 9.0 6.5 11.45 166 1493 0.60 0.08
18.00 U. 5.1 4.9 31.1 8.9 6.6 11.62 170 1520 0.57 0.07
21.00 . 4.6 4.4 30.5 8.9 6.6 11.65 166 1548 0.60 0.08
24.00 . 4.2 3.9 30.1 8.8 6.6 11.69 166 1495 0.55 0.07
3.00 U. 4.0 3.9 29.4 8.8 6.7 11.81 162 1549 0.56 0.06
6.00 U. 3.9 3.8 28.9 8.7 6.8 11.92 161 1541 0.44 0.06
9.00 U. 5.0 5.0 313 9.0 6.6 11.57 169 1585 0.59 0.06
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d‘ = ¥ v v q ¥ = a v Ay [
A1 NHUINT 6 fﬂjlﬂaUuuﬂa\1ﬂﬂ!ﬂTWT!'11‘1!5'E]‘]J’Jum@ﬂﬂ@mﬂa@ﬂﬂﬁl"]ﬁgﬂﬂﬂﬂ@@ﬂ“]fﬁ]ulllllli‘ﬂllLN@QQ%T?LL?UHTlINE]TQ 60 U

il D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/1) (mg/l) (mg/l) (mg/1)
9.00 U. 4.5 4.5 27.8 8.1 53 8.97 193 1568 1.25 0.12
12.00 U. 5.4 5.3 28.6 8.2 5.4 9.70 189 1578 1.31 0.12
15.00 U. 6.1 6.2 28.9 8.4 5.5 9.77 197 1526 1.37 0.12
18.00 U. 5.7 5.6 28.5 8.4 6.1 10.66 193 1569 1.37 0.13
21.00 U. 4.8 4.5 28.0 8.4 6.1 9.71 193 1550 1.32 0.13
24.00 U. 4.7 5.0 27.5 83 5.7 10.14 193 1569 1.48 0.13
3.00 U. 4.5 4.8 27.4 8.1 5.8 10.06 198 1568 1.59 0.13
6.00 U. 4.3 4.7 272 8.1 5.8 10.32 196 1610 1.51 0.14
9.00 U. 4.7 4.7 27.6 8.2 6.0 10.85 203 1587 1.51 0.14
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M D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/l) (mg/l) (mg/l) (mg/1)
9.00 . 4.6 45 27.6 8.1 53 9.45 206 1562 121 0.12
12.00 . 55 53 28.5 8.2 53 9.46 204 1536 127 0.11
15.00 . 5.8 6.2 28.8 8.4 55 9.86 201 1526 1.27 0.12
18.00 1. 5.6 5.6 28.5 8.4 5.6 9.80 203 1555 1.30 0.11
21.00 U. 4.6 45 27.9 8.3 55 9.76 205 1458 1.32 0.12
24.00 U. 4.1 5.0 27.6 8.3 5.6 10.01 205 1515 1.47 0.13
3.00 U. 3.8 4.8 27.3 8.2 6.0 10.60 204 1513 1.55 0.13
6.00 . 3.7 4.7 272 8.1 6.1 10.76 212 1489 1.50 0.14
9.00 U. 43 4.7 27.4 8.3 5.9 10.86 206 1495 137 0.14
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il D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/1) (mg/1) (mg/1) (mg/1)
9.00 U. 5.8 5.7 27.8 8.5 53 9.64 193 1322 0.64 0.13
12.00 U. 6.5 6.3 28.1 8.6 5.6 10.07 200 1407 0.69 0.13
15.00 U. 7.0 7.1 28.5 8.7 5.4 10.05 204 1423 0.87 0.13
18.00 U. 6.2 6.0 28.2 8.5 5.4 9.81 210 1423 0.73 0.14
21.00 U. 5.1 4.8 28.0 8.3 5.4 9.47 204 1422 0.75 0.14
24.00 U. 53 5.4 27.5 8.1 53 9.51 209 1477 0.80 0.14
3.00 U. 5.5 5.7 27.3 8.1 5.9 10.47 217 1440 0.71 0.15
6.00 U. 5.6 5.8 26.8 8.0 6.0 10.63 214 1523 0.69 0.13
9.00 U. 6.0 5.6 27.8 8.2 5.8 10.10 207 1381 0.71 0.14
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nm D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/l) (mg/1) (mg/1) (mg/1)
9.00 . 5.8 5.6 27.7 8.6 5.1 9.32 199 1319 0.58 0.12
12.00 U. 6.8 6.6 28.2 8.7 5.4 9.69 205 1327 0.75 0.13
15.00 U. 75 75 28.6 8.8 5.4 9.63 212 1317 0.81 0.14
18.00 U. 6.4 6.1 28.1 8.6 55 9.78 218 1336 0.89 0.14
21.00 U. 5.4 5.1 27.9 8.5 5.4 9.71 215 1352 0.76 0.13
24.00 U. 4.6 45 27.4 8.4 55 9.79 219 1404 0.74 0.14
3.00 . 45 4.1 27.4 8.4 5.8 10.27 216 1319 0.68 0.14
6.00 . 43 4.1 26.7 8.3 5.8 10.29 214 1372 0.64 0.13
9.00 U. 5.8 55 27.8 8.3 5.8 10.34 209 1404 0.71 0.13
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m D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/) (mg/) (mg/) (mg/)
9.00 . 3.7 3.6 29.0 8.6 6.1 10.78 207 1444 0.67 0.08
12.00 U. 5.9 5.7 29.0 8.7 6.2 11.07 208 1438 0.68 0.08
15.00 . 6.3 6.1 312 8.8 6.2 11.00 205 1410 0.69 0.08
18.00 U. 53 5.0 30.2 8.6 6.4 11.29 207 1468 0.81 0.08
21.00 U. 4.0 3.7 29.5 8.6 6.2 11.04 212 1473 0.74 0.09
24.00 1. 4.4 4.9 293 8.5 6.3 11.29 219 1430 0.60 0.08
3.00 . 4.1 4.7 28.3 8.5 6.4 11.19 208 1455 0.66 0.08
6.00 1. 4.0 4.6 283 8.4 6.4 11.23 204 1446 0.62 0.09
9.00 U. 4.7 4.7 28.9 8.8 6.4 11.34 211 1462 0.58 0.09
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il D.O. (mg/l) Salinity EC. Tot. Alk Hardness TAN Nitrite
Temp. (°C) pH

side central (ppt) (mS/cm) (mg/1) (mg/1) (mg/1) (mg/1)
9.00 u. 4.0 3.8 28.8 8.7 59 10.47 211 1403 0.63 0.08
12.00 U. 6.1 5.8 28.9 8.8 6.1 10.83 208 1412 0.56 0.08
15.00 U. 6.6 6.5 31.1 8.8 6.0 10.64 206 1376 0.67 0.08
18.00 U. 5.3 5.0 30.2 8.7 6.1 10.77 210 1349 0.79 0.08
21.00 U. 44 4.0 29.5 8.6 6.1 10.77 215 1383 0.74 0.09
24.00 U. 3.9 3.6 29.1 8.6 6.1 10.79 214 1420 0.64 0.09
3.00 U. 3.6 3.4 28.2 8.6 6.1 10.80 214 1392 0.69 0.08
6.00 U. 3.5 32 28.1 8.5 6.1 10.74 204 1420 0.66 0.08
9.00 . 4.7 43 28.9 8.7 6.0 10.67 211 1402 0.63 0.09
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dnd il iaend (Haaliad) enaaes venunw
e AunaY Wefe Aunay t df P
USNUUUINITUD NS -45 94 -107 -78425.2 -48 §49-126 -90431.9 0.662 8 P>0.05
USNUNANLD -56 94 -126 -94.4428 91 D9-179  -141.5433.4 2.413 8 P<0.05
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MINNHNUINN 13 ﬁﬂfﬂ”l/\l1/\|1sﬂaﬂmwuuamﬂa@m%szuum@@ﬂGﬁmmmﬂwmmzuammgma’aﬂﬂmam

naEse Uonaaos UonIuAN

() UUINNUDINIT nAN1L0 UUINUDINIT EASIG)
91 w02 Y83  Uel  UB2 U3 1o 4 1o 5 19 6 1o 4 1o 5 10 6
20 -49 -47 -41 -56 -54 -58 -45 -51 -49 -91 -89 -92
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