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Abstract: The aim of this study was to assess the impact of trout farm effluents on water quality in the Zaringol
stream. In this  study  two  trout  farms  and  9  stations  were  selected  and  physiochemical  characteristics
and nutrients of water, including DO, pH, EC, PO , NO  and NO  were measured every 45 days for one year. The4  3  2

results showed that trout farms had a significant impact on EC, PO , NO  and NO  concentrations in the water4  3  2

(p<0.05) but changes in DO and pH concentrations were insignificant (p>0.05). There was an increase in the
mean concentration of NH , EC, PO  and NO  downstream of the trout farms. Additionally, the level of3   4  2

phosphate and nitrate in the next station of trout farms were more than the standard environmental amount.
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INTRODUCTION which may have a serious negative impact on the quality

Of the total water resources in the world, only a small construction of fish farms along rivers has increased the
part (approximately one per cent), including water flow, discharging of effluent from fish farms into streams,
surface, wetlands and lakes that can be exploited by causing a loss of balance in the water ecosystems [11].
humans and is directly used [1]. Thus improving the Aquaculture effluents enter rivers and streams without
current water quality is one of the biggest concerns [2]. any purification process. Papatryphon et al, Sindilariu and
River water quality is a function of land uses such as Alabaster [7, 8, 12] found that there was For every ton of
agriculture, urbanization and fish farms which in turn fish produced, 150-300 kg unused food and 250-300 kg
affects the receiving body [3, 4]. Aquaculture in stool is discharged into the water system.Effluent
developing countries is an important tool for promoting discharge and nutrients from aquaculture systems and
economic growth due to job creation and business fish breeding centers causes negative effects on water
income. Therefore, in order to compensate for any quality [9, 10]. Salmon farm effluent consists mainly of
negative environmental impact due to aquaculture, three pollutants; 1: suspended solids (fish faeces and
methods used should be assessed for environmental food residues); 2: dissolved substance by the fish is
impact [5]. Worldwide harvest of aquatic products has released to the environment that contains more organic
reached a maximum and promotion of aquaculture carbon and soluble nitrogen compounds (ammonium and
production is due to increasing demand for aquatic urea) and 3: residual chemicals from drug therapy,
products [6]. Owing to the fact that rivers are vital antibiotics and various fungicides. The first two
freshwater resources used for farming affairs, drinking and categories  cause  chemical  disturbances  in the water,
industry, any pollution problem should be considered. [12-15]. The primary purpose of the current environmental
One of the problems related to the pollution of surface monitoring of fish farms is to meet the goals of surface
waters especially in this province is water pollution water quality and secondly reason was the potential
resulting from pouring of effluents produced by fish farms impact  of  trout  farm  effluents on water resources is not

of the receiving water [5, 7-11]. In recent years,
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Table 1: Water quality parameters of Zaringol stream (Mean ± Standard error)

Station parameter 1 2 3 4 5 6 7 8 9 (Mean ±Se)

pH 8.58± 0.29 8.44±0.25 8.72±0.31 8.41±0.23 8.53±0.26 8.54±0.26 8.32±0.23 8.39±0.21 8.53±0.26 8.49±0.25

EC(µS/cm) 0.30±0.02 2.60±0.96 1.48±0.37 1.56±0.26 2.59±0.96 0.28±1.48 1.41±0.26 1.14±0.37 1.21±0.39 0.43±1.53

NO (mg/lit) 0.31±0.78 1.06±1.96 0.94±1.52 0.9±1.03 1.05±1.82 0.98±1.7 0.92±1.4 1.03±1.11 0.52±0.88  0.85±1.353

NO (mg/lit) 0.04±0.02 0.02±0/01 0.03±0.02 0.03±0.02 0/02±0/01 0.02±0.01 0/006±0/004 0.004±0.002 0/002±0/001 0.01± 0.022

PO (mg/lit) 0/12±0/09 0.02±0.51 0.16±0.36 0.09±0.19 0.08±0.4 0/25±0/1 0/19±0/09 0.09±0.12 0.08±0.05 0.1±0.244

DO(mg/lit) 9.6± 0.72 9.1±0.56 9.05±0.41 9.4±0.28 8.13±0.19 8.86±0.28 8.96±0.36 9.07±0.43 9.31±0.61 9.05±0.42

well studied in Iran. Therefore, procedures for regulating, the laboratory, water samples were used to determine
controlling and monitoring the environmental impact of concentrations according  to  standard  methods
fish farms are not well established. Hence, due to the described  by  spectrophotometer by Pulatsu et al [15].
importance of the Zaringol stream and the construction of All measurements were replicated four times. Mean values
the two salmon farms beside it and constituted a real case of each parameter measured upstream and downstream
for assessment of the potential impact of farm effluents on were compared using the Independent Samples t-test,
receiving waters the monitoring of water quality adjusted to 95% confidence limits. SPSS program version
properties and impact from the fish farm was necessary. 15.0 was used for statistical analysis and Excel 2010 used

MATERIALS AND METHODS

Description of the Study Area: The Zaringol stream is one
of the branches of the Gorgan-rud. Length of stream is 22 Mean values of water physicochemical parameters of
km with rock-sand substance bed and there are two trout Zaringol stream, for each station in one year are given in
farms  on  the  fringes of the Zaringol stream; the first Table 1. Trout farms produced had a significant impact in
trout farm with capacity of 20 tons and the second  trout NO , PO , EC and NO  concentrations of Zaringol stream
farm with capacity of 10 tons by Afshin and Kyaby et al. (P<0.05) but changes in DO and pH concentration were
[16-18]. not significant (P>0.05).

Sampling Procedures: In this study, nine sampling were measured to be 9.6±0.43mg/l in1station and 8.13±0.19
stations were selected and sampling took place from mg/l in 5 station, respectively (Figure 2).This reduction in
September 2010 to august 2011 every 45 days for one year DO concentration, due to consumption on the trout farms,
and samples were taken in duplicate at the same hour of was found to be statistically insignificant (p>0.05).
the day throughout the study. There were located one Trout farm effluents did have a significant effect on
sampling station in 300 m upstream and 200 m downstream NO  concentration (p<0.05), as there was an increase in
of the discharge point for the per trout farms (1, 2, 4, 5). the mean concentration of NO  downstream of the trout
One station was placed at 500 meter downstream of farms (Figure 3). Also mean maximum and minimum NO
second sampling station (3). Four further stations were concentrations were measured to be 1.96±1.06 mg/l and
placed at 500-1000 meter intervals downstream of second 0.78±0.31mg/l in stations 2 and 1, respectively
farm [6-9]. Trout farm effluent did not have a significant effect

Methods Analytical: Physic-chemical water quality minimum recorded rate of pH was measured to be
parameters were measured in situ according to standard 8.72±0.31 and 8.32 ± 0.21 in stations 1 and 5 respectively
methods by Pulatsu et al, Pipan and Kazancý [15, 19, 22]. (Figure 4).
The measured physic-chemical parameters of water were There was an increase in the mean concentration of
measured by AQUA-pH and water checker u-10 device. electrical conductivity in  the  stations  after  the fish
Dissolved oxygen was measured in situ using YSI 51B farms and farm effluents did have a significant effect on
oxygen. Also water samples were collected for analysis of EC  concentration  of  the  Zaringol  stream (p<0/05).
inorganic nutrients nitrate, nitrite and phosphate using Mean  EC  was  highest  in  station  2,  (2.60±0.96)
clean polyethylene containers, chilled to 1-4°C in the dark µmos/cm and at lowest in station 1, (0.3 ± 0.02) µmos/cm
and transported to the laboratory within 24 hours and in (Figure 5).

for drawing charting.

RESULTS

3  4    2

 Mean maximum and minimum DO concentrations
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on pH concentration (p>0.05). Mean maximum and
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Fig. 1: Location of sampling stations and Trout farms on Fig. 5: Changes in EC concentration of Zarongol stream
the Zaringol stream

Fig. 2: Changes in DO concentration of Zarongol stream

Fig. 3: Changes in NO  concentration of Zarongol stream Fig. 7: Changes in PO  concentration of Zarongol stream3

The impact of trout farm effluents on the NO The impact of trout farming activities on the PO2

concentration was significant and there was a decrease in concentration showed an increase in the mean
the mean concentration of  NO   downstream  of  the trout concentration downstream of the trout farms (p<0/05).2

farms (p<0/05).While mean maximum and minimum of NO Also this study showed that mean maximum and minimum2

was measured to be 0.042±0.02mg/l and 0.002±0.001mg/l of PO  concentration was in Station 2, (0.2±0.51mg/L) and
stations 1 and 9, respectively (Figure 6). station 9 (0.08±0.05 mg/L) (Figure 7).

Fig. 4: Changes in pH concentration of Zarongol stream

Fig. 6: Changes in NO  concentration of Zarongol stream2
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DISCUSSION water by EPA [27]. The water of Zaringol stream in the

Increased production of fish in aquaculture increases standard. It should be mentioned that examination of total
the amount of produced effluents. in this study there was nitrogen in different stations indicates increase during
a rate of recorded dissolved oxygen in different stations passing through each fish farming complex. This issue
and times has been between 8.13 to 9.6 mg/L. thus from has also been another obvious reason to the effect that
this point of view, it does not make any particular the quality of this rivers water is influenced by the
limitation for aquatic animals of this river. It should be effluents of fish farm. The standard environmental level
mentioned that less rate of dissolved oxygen has been for nitrite should not exceed 0/51 mg/l by EPA [27] and the
recorded in the place of exit effluents which  indicates nitrite levels were at an acceptable level and it does not
their negative effect on the quality of water. Similar make any particular limitation for aquatic animals of this
observations  were  also  reported  by Pipan, Henderson river and the water of Zaringol stream in  the  maximum
et al, Maillard et al, Boaventur et al, Naderi jolodar et al. rate  of  nitrite  density  is less than reported standard.
and Sasan sarayi [19, 20, 23-26].The change in EC was due Fish farming uses river water as input and releases its
to output of organic matter by trout farming activities and effluent almost invariably to the river. Therefore, emission
was found to be statistically different. Increased EC was requirements need to meet the quality objectives of the
observed downstream of the trout farms, especially, in the surface waters of concern, so that nutrient concentrations
next station after the first fish farm. Because it had more do not exceed the predefined standards. Unfortunately,
mass than the second farm. In this study, the EC value in there is no limit set for emission standards for land-based
the next station after the first fish farm of the trout farms fish farms. Its content  should  comprise  the emission
was measured to be 2.6±0.9 mg/l (station 2), while the standards for land-based fish farms. The results from this
measured value of 1.2±0.3mg/l (station 9), would be study indicate that fish farm effluent has a significant
expected  to  decrease  downstream  from   the  trout effect on river water quality with respect to nitrate, nitrite
farms, since  running  water  has  the  capacity   of and phosphate and EC concentrations. Whereas the fish
undergo self-purification, which would result in lower EC farms are continuing to grow in numbers and in size, it
values. Kazancý et al. [22] found that there was a should be refined the water discharges from them and
significant decrease in the mean pH values in the effluent control the activities of unauthorized sites. As that farms
water compared to the receiving water (p<0.05), but in this could reduce this negative impacts through improved
study there was a no significant decrease in the mean pH design of the farms, water treatment and use of
values (p>0.05) and This is supported by Boyd, Pulatsu concentrate feed instead of compound feed manually.
et al, Maillard et al and Boaventur et al. [13, 15, 23, 24].
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