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Water quality of fish cage culture area in Nan River,
Phitsanulok Province
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ABSTRACT: Water quality in the area of fish cage culture in running water was examined in order to assess the
significant factors influencing quality of water at the site and also downstream. Water samples were collected from
both large and small fish cage farms on Nan River. For both farm scales, sampling stations were determined at the
farm site (cage), upstream, and 20 and 50 m downstream from the cage. The samples were taken in different seasons
(dry and wet seasons) and different times of day. In 2012, the samples were collected from January to March and
July to September for dry and wet seasons, respectively. Water velocity, DO, EC, pH, salinity, TDS and temperature
were determined in the field. Meanwhile, the other water quality indicators: BODS, TSS, TKN, NOSN, TP and TCB
were analyzed in the laboratory. The results showed that most water qualities at the study sites were within the
criteria of water quality that was suitable for aquatic animals, and within the range of class 3 of water quality standard
for surface water.
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Figure 1 Sampling station of study site in Nan River
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Table 1 Characteristics of surface water in study areas

Range of values

Indicators Unit

Large farm Small farm
Water velocity (average) m/s 1.7-36.1 5.3-44.3
Temperature °C 25.0-33.7 25.0-32.3
pH - 6.4-8.8 6.4-8.1
DO mg/L 5.4-8.4 6.0-8.5
EC ms/cm 132.6-173.8 132.6-170.1
Salinity ppt 0.07-0.08 0.07-0.09
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Table 2 Water quality in different seasons and sampling sites of large farm in study area

Water quality in different sampling sites

Indicators
) Season 20 m. from fish 50 m. from fish
(Unit) Upstream Fish cage 1 Fish cage 2
cage cage

BOD, Dry 0.73 +£0.08" 0.58 +0.07* 0.67 +0.05* 0.67 £0.07% 0.75+0.07%
(mg/L) Wet 1.00 £ 0.10™ 1.11£0.14% 1.12 +0.08"™ 1.16+£0.14™ 1.23+0.13"
TSS Dry 22.0+0.5% 22.5+0.7% 22.2+0.7% 21.2+0.8% 24.0+0.7%
(mg/L) Wet 52.0 £5.9™ 55.6 £ 9.9" 59.2 + 8.9 55.3 6.7 53.9+8.5"
DS Dry 76.3+2.0™ 76.6 £2.0™ 76.9 + 1.9 77.0+2.0™ 76.6 £ 2.1
(mg/L) Wet 759+ 1.6 75.8+1.6™ 75.5+1.3" 75.1 + 1.5 756+ 1.6™
TKN Dry 0.51+0.03* 0.56 + 0.04*° 0.60 £ 0.07*° 0.51+0.04% 0.62 + 0.05™
(mg/L) Wet 0.59 + 0.06™ 0.54 +0.06™ 0.56 + 0.06™ 0.72 + 0.05* 0.73 +0.06™
NO,N Dry 0.23+0.03"™ 0.25+0.02" 0.22 £0.02" 0.24 +0.02* 0.23 +0.02"
(mg/L) Wet 0.06 £ 0.01% 0.13+0.01% 0.12 £ 0.02% 0.12 £ 0.01% 0.15+0.01%
P Dry 0.12 +0.02* 0.13 £0.02*° 0.15 £ 0.04* 0.11+0.02* 0.14 + 0.02*
(mg/L) Wet 0.03 +0.01% 0.03 +0.01% 0.02 £0.01% 0.03+0.01% 0.03 +0.01%
TCB Dry 986.6 £ 221.0% 1,425.3 +268.4% 1,133.5+285.4% 1,080.8 +254.2% 1,442.5 + 260.9%

(MPN/100 mL) ~ Wet

2,183.3 £ 146.1" 2,111.7 £ 201.5™ 2,291.7 £ 108.3" 2,238.3 £ 161.7" 2,238.3+ 161.7*

Note: " Mean = SEM at sample size = 12 are shown.

? Values within each row followed by the same small letter are not significantly different at P = 0.05.

¥Values within each column followed by the same capital letter are not significantly different at P = 0.05.
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Figure 2 Water quality in different times and sampling sites of large farm in study area
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2. AW UiaiuiiReuaan

1) @mmwﬁﬁmqmﬂmw
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132.6-170.1 lulAs sy, pridnvaaitly
V”Tmmq@m@ﬁ ANTENI19 0.07-0.09 dausiasiugqu
(Table 1) A1 TSS waz TDS m@qﬁﬂumm@uﬁq
fIAn 18.7-26.0 WAz 69.3-96.0 un./a. warlugagg
K 1A 10.0-121.0 wAz 66.3-85.1 1n./a. (Table 3)
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Wmmmluziﬂﬁ’fimﬁL@?ﬁlﬂlum\iq@uLLé’qﬁm@mdﬁ
faelu il nugmsmslaadianuansnefuszing
anilmsadn wazliuansnaiusendnetosnanlu
815U AN EC, TDS wazArauian Jandulilany
anmaTTNTRTaskaainan ualduansneiu
22U YNNA A0NTLATTIAIRIIATA (Table 3,
Figure 3)

nstuiien Tss mmﬁﬂuﬁuﬁﬁm@ﬂwﬁw
f)aelu Tmﬂﬁmgmﬁummsﬁammw{iﬁmmmm’fa
nasnasERnTesdnsin WAZUANFANAINTNA QU
aeiliTednAynneadia Rl 15anns TSS lugng
nauiAlduAnsniusTHdaanntingmade dou
lugauésnudn Tss Sradsgegaluaniiiiy
firetinatBnsinei) vihsannnssdaszasmng 20 .
(Table 3) IngldiwumAnuuanEeIDe TSS semang
daananlusaudu (Figure 3)

Table 3 Water quality in different seasons and sampling sites of small farm in study area

Indicators S Water quality in different sampling sites
eason
(Unit) Upstream Fish-cage 20 m. from fish cage 50 m. from fish cage
BOD, Dry 0.68 = 0.09™ 0.61+0.07% 0.72 £0.07% 0.66 = 0.09™
mg et .00 £ 0. 190. 31 x0. .98 £ 0.
(mg/L) W 1.00 £ 0.22" 1.19+0.16™ 1.31 +0.23"™ 0.98 +0.14"
TSS Dry 22.0%0.7%° 22.7+0.3%° 23.2+0.4% 21404
mg et 8+6. .8 +8. .8+8. 1+6.
(mg/L) W 52.8 +6.8™ 56.8 + 8.8" 56.8 + 8.6™ 56.1+6.6™
TDS Dry 75.1 £ 0.9™ 76.2 2.0 76.2 2.0 76.4 £ 2.0
(mg/L) Wet 755+ 1.5 75.0 1.5 749+ 1.4 75.0 £ 1.5
TKN Dry 0.50 + 0.03% 0.51 +0.04% 0.51 £ 0.04™ 0.50 % 0.04%
(mg/L) Wet 0.76 = 0.04™ 0.67 £ 0.05™ 0.62 +0.05™ 0.67 +0.06™
NON Dry 0.23+0.02™ 0.25 +0.02™ 0.26 +0.02™ 0.23 +0.02™
(mg/L) Wet 0.16 = 0.02% 0.18 £ 0.02% 0.17 £ 0.02% 0.13+0.02%
TP Dry 0.16 £ 0.03"™ 0.16 £ 0.03" 0.17 £ 0.05™ 0.14 £ 0.02™
(mg/L) Wet 0.02 +0.01% 0.02 £ 0.00* 0.03+0.01% 0.02 + 0.00%
TCB Dry 966.2 + 227.8% 1,004.0 + 266.3% 1,119.2 + 243.5% 1,265.0 £ 212.7"
(MPN/100 mL)  Wet 1,805.0 + 218.0"™ 2,130.0 + 186.2™ 1,939.2 + 248.5™ 1,590.0 + 253.6™

Note: " Mean + SEM at sample size = 12 are shown.
* Values within each row followed by the same small letter are not significantly different at P = 0.05.

¥Values within each column followed by the same capital letter are not significantly different at P = 0.05.
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2) @mmwﬁwmqmﬁ

DO mmﬁﬂufﬁwq@LLz’ML@zq@ﬂlu AL REEV RN
6.6:8.5 uaz 6.0-7.7 un/a. A1 DO \adeluusiaz
annfineadn ludagguasuazggelu wnfiy
7.2-7.3 UAY 6.3-6.5 NN./A. A pH mmiﬁﬂum’qqq@
wisuazngu HA19EM9Ne 7.0-8.1 UaT 6.4-7.8

453

(Table 1) 1/Su704 BOD,, TKN, NON uaz TP
°]J’rNu"I slu"]]’NE]ﬂLL@\‘i wufan 0.2-1. 2, 0.28-0.89,
0.14-0.42 LAz 0.01-0.58 1n./a. AINAGL daulu
d2an U HA1 0.2-3.1, 0.35-1.12, 0.002-0.29 UAx
0.01-0.09 {N./a. ANAAL (Table 3, Figure 3)
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Figure 3 Water quality in different times and sampling sites of small farm in study area
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sluwum@mmmm‘lum ¥t wudnvia BOD_, NO N,
TKN waz TP Tuumm”l.uLLmnm\mua‘mmmmu
LAZINaM99a9A (Table 3, Figure 3)
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