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ABSTRACT

Akcay is a high flow stream supported with strong bracket and is emerging from border of Beyagac County in
Denizli province. In this study, it was performed for determining some limnological traits of Akcay River in
Bozdogan County in Aydin province. This study was conducted with a 12-month period between January 2010
and December 2010. The chosen pilot farm is raising fish (Oncorhynchus mykiss). The water of Akcay River is
used on farm. Some limnological parameters (dissolved oxygen, temperature, pH, EC, nitrite, nitrate, ortho-

phosphate, minerals) were investigated for determining the water quality of zone.
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1. Introduction

Pollution can be described as “the introduction by man
into the environment matter or energy sensitive to cause
dangers to human health, damage to living facilities and
ecological systems, harm to constructions or amenity, or
interference with legalise uses of the environment”. Pol-
lutants, as a rule, can be taken up by humans through
inhalation, contacting with skin or the consumption of
nutrients. The significant environmental pollutants are
the heavy metals (e.g. lead, cadmium or mercury), dan-
gerous gases (e.g. sulphur dioxide, carbon monoxide,
nitrogen oxide and ozone, nitrous composites) and chlo-
rinated hydrocarbons such as DDT or vinyl chloride. The
most general resources of pollutants are industrial or
production sites, power stations, aqua culture, agriculture
and domestic heating, which release pollutants in the
solid, liquid or gaseous forms. The environmental pollu-
tants can cause severe or long-period harm (such as, by
way of carcinogenic, mutagenic or embryotoxic matters).
Specially, hazardous pollutants are signalized by a good
proportion of absorption into the human body (resorp-
tion), slow and lengthy biological half-life, and high sta-
bility. Thereby, they can remain in the natural circulatory
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system for a long period and unfold their full harmful
impact [1].

Water is the most essential resource of all nutrients
required by animals. The water into body is the roleplay-
ing in anabolic and catabolic mechanism. To be taken
into body of water shows alteration between species, for
example, salt water fishes and freshwater fishes. The
amount of ion in bloods of freshwater fishes is richer
than amount of ion from their water environment. There-
fore, water comes from branchia to body of water fresh-
water fishes, and so water does not need to like a hole in
the head through mouth [2].

The water requirements of fishes are effected by some
factors, such as, quality of water source, nutrient compo-
sition (N, Na+ and K+ %) and environment factors (air
motion and relative humidity) [3].

Water quality parameters of concern are traditionally
dissolved oxygen (because it may cause fish kills at low
concentrations) as well as phosphates, ammonium and
nitrate (because they may cause significant changes in
community structure if released into aquatic ecosystems
in excessive amounts) [4]. Water pollution is identified
as the destruction of natural structure of the water sour-
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ces because of physical or chemical factors [5]. Due to
the factors varying and polluting water’s configuration
and duty, some measurements are created in the special-
ity and quality of the water. The organisms living in ag-
uatic systems are influenced by these variations. The aim
of this study is to evaluate measurements of water quality
established on Akcay River and the physical and chemi-
cal factors.

2. Material and Methods
2.1. Material

Akcay is the most important bracket of Grand Menderes
River. Akcay River Basin is limited in Dandalas in the
East, Cine River Basin in the West and Grand Menderes
River in The North. The rain area of Akcay is 3100 km?.
Specific sampling points was established on part of
4500 m? of 18.731 m? field that precondition M20C3D
screw plate-parcel 2185 at Gurbet local of Ziyaretli flat
in Ziyaretli village in Aydin county. During establish-
ment of farm, it was aimed for seed salmon farming
2,000,000 pieces/year, salmon farming capacity of 150
tones/year. The seed salmons that were produced in fa-
cility were supplied to about 1,040,000 pieces seed of
need of company’s capacity of 260 tones/year that be-
longing to same company in Kemer village in Bozdogan
county in Aydin province. It was used 600,000 pieces
seed salmons that were raised because of production of
portion fish at the same facility. Other seed salmons were
sold to fish farm at vicinal provinces (Mugla, Denizli and
situated in Aydin).The farming area was found short of 8
km to Bozdogan county 94 km to Aydin province. The
facility was occupied at a distance 2.7 km to Ay-

din-Bozdogan road. The main road open to traffic all the
year round and it was found at a distance 8 km. The fa-
cility does not have any problem in terms of transporta-
tion. The power line was found at field of facility. The
water provides from Akcay together with other compa-
nies. The working area was shown in Figure 1.

2.2. Methods: Chemical analysis

Samples were taken in Akgay River in 2010. Samples
were collected fish farm by the side of Akcay River.
Samples were taken from with an instrument named
Nansen bottle as spot sample in specific sampling points.
Nansen bottle was put into intended depths in a regular
speed, water was filled inside along a vertical plan, and
bottle was closed by the effect of a burden from above.
Before the closed bottle which was drove up was filled
into transparent bottle, its potential temperature was
measured, after that sample was poured into the jars. The
temperature, ph, conductivity and dissolved oxygen were
measured on the premises. Whereupon, samples were
taken to the laboratories by the help of a vehicle as soon
as possible and analysis were immediately started.
Mercury thermometer which has 0.1°C sensitivity
measures the temperature, ph is measured with pH meter
named Orion (Model SA 720), electricity conductivity is
with conductometer named Jenway. In addition to that,
nitrite and nitrate is with calorimetric method, dissolved
oxygen is with oxygen meter. Orthophosphate is meas-
ured with molybdate ascorbic acid method, sodium and
potassium is with flame fotometry, calcium and magne-
sium is with automatic absorption Spectrophotometric
equipment named Perkin Emler. Analysis is made ac-
cording to the international standard methods [6]. The

Figure 1. Working area.
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water samples were analyzed both physically and chem-
ically in the Soil and Water Laboratory of the Branch
Directorate of Quality Control and Laboratory, Regional
Directorate XXI* of the State Hydraulic Works.

3. Results and Discussion

The quality changes in the Akcay River water content
were monitored in seasonal periods. In the results, the
physical and chemical characteristics of the river varied
seasonally, as shown in (Table 1).

The results of all analysis related to values of water
were shown in Table 1. The values of temperature were
changed between 9°C and 22°C on January to December.
The values of pH were found between 8 and 8.8. The
highest value of EC (Electrical conductivity) was taken
on December (830) and the lowest value was taken on
January (340). The nitrate values were change between
0.008 and 0.1 on January to December. The highest value
of nitrite was taken on December (4.3) and the lowest of
value was taken on May-June (0). The values of dissolv-
ing oxygen were changed 7.2 and 9.9. The highest value
of Orthophosphate were taken on December (0.12) and
the lowest of value was taken on July-August (0). The
sodium values were changed 7.2 and 19.9 between Janu-
ary and December. The highest value of potassium were
taken on December (3.3) and the lowest of value was
taken on August (1.6). The calcium was taken similar
values on April to June, September-October and March-
December. Finally, the highest value of magnesium was
taken on December, while similar values were taken on
April, July and September.

3.1. Temperature

Temperature generally changes with depth in the rivers

and reservoirs in summer. As a result of this change,
stratification can become in the rivers. Temperature is the
most important parameter in determining the stratifica-
tion in the rivers. Temperature affects biological, chemi-
cal and physical activities in the water source. Thus, the
concentration of many parameters is changes. When the
temperature of the water increased, the speed of chemical
reactions and vaporization of items increased in the water.
The increase in temperature of the water decreases solu-
bility of the gases such as O,, CO,, N,, and CH;. Meta-
bolic rate of aquatic organisms depends on temperature.
Increase in the breathe rate of organisms in hot waters
rises oxygen consumption and causes the deformation of
organic substances. When provisions of feeder are suita-
ble, it is running up bacteria and phytoplankton cause
rise in muddiness of the water in a short time. In the
study, which aims to determine temperature of the river,
minimum temperature is 9°C (February), maximum
temperature is 22°C (August) in 2010.

3.2.pH

pH as defined by Sorenson is negative logarithm of hy-
drogen ion concentration. At a given temperature the
acidic or basic character of a solution is indicated by pH
or hydrogen ion activity [7]. When data taken from the
sampling points are analyzed, the minimum pH value in
the river is 8.0 (December) and maximum pH value is
8.8 (August) in 2010.

3.4. Electrical Conductivity (EC)

The amount of EC rises depending on increase in tem-
perature. In this study, maximum EC rate was measured
as 830 pS/cm in 2010 December; minimum EC rate was
measured as 340 puS/cm in 2010 January. Electrical con-

Table 1. The results of chemical analyses of water samples taken from Akgay River (2010).

Months January February March April May June July August September October November December

Temperature (°C) 12 9 13 16 18 20 20 22 18 16 14 12
pH 8.1 8.4 8.3 8.4 8.6 8.7 8.7 8.8 8.6 8.4 8.1 8

EC (ps/cm) 340 345 400 575 600 608 590 582 578 754 765 830

NO, (mg/L) 0.033 0.035 0.05 0.1 0.006 0.008 0.011 0.013 0.014 0.015 0.008 0.004
NO; (mg/L) 1 1.2 0.6 0.5 0 0 0.10 0.8 1 1.8 3.2 43
DO (mg/L) 9.6 9.9 8.7 7.7 7.9 9.3 8.6 7.9 7.2 7.7 8.3 8.8

0-PO,4 (mg/L) 0.10 0.11 0.09 0.08 0.03 001 0 0 0.04 0.05 0.05 0.12

Na (mg/L) 11 7.2 9 9.2 11 128 10 1052 11.8 15.96 16.7 19.9

K* (mg/L) 2.1 2.3 2.2 22 19 1.8 1.79 1.6 2.3 231 2.6 3.3
Ca'? (mg/L) 32 28.1 46 481 481 48 461 447 56.4 56.1 44.7 46

Mg*2 (mg/L) 38.7 26.8 34 511 52 521 511 50 51.1 59.8 63 64.4
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ductivity is an indicator of the amount of total dissolved
substitution in water. Conductivity changes depending on
geological structure and rainfall; however, it doesn’t be-
come affected by nutrients in the water [8].

3.5. Nitrite

The concentration of nitrite in natural water is typically
low in the range [9].

Minimum nitrite rate in Akcay river is 0.004 mg-L " in
December, maximum nitrate rate is 0.1 mg-L* in 2010
April. The values of nitrite of Akcay River are not risky
for fish.

3.6. Nitrate

Natural levels of nitrate in waterbodies are typically
lower than 1 mg-L™. Where nitrite and ammonia are
toxic, nitrate is virtually harmless, with direct toxic ef-
fects typically not observed until concentrations greater
than 1000 mg-L™* [10]. Maximum nitrate rate in Akcay
river is 4.3 mg-L " in December, minimum nitrate rate is
0 mg-L™ in 2010 in June. Actually the amount of nitrate
is not high in river, but it is estimated that high nitrate
concentrations encourage planktons and aquatic plants to
growth, so efficiency of fish can increase. The values of
nitrate in Akcay river not risky for fishes.

3.7. Dissolved Oxygen

Dissolved oxygen (DO) is one of the most fundamental
parameters in water, as it essential to the metabolism of
all aerobic aquatic organisms. It is added stream flow
aeration, and is consumed from the waterbody by bac-
terial, plant and animal respiration, decaying plants and
organisms, and chemical oxidation [11]. Depending on
lack of oxygen, it was claimed that the amount of fish
dropping, lactic acid, Na, K*, Mg®, Cl and inorganic
phosphate increased [12]. Dissolved oxygen concentra-
tion shows the degree of contamination of water and or-
ganic substance concentration in water. Dissolved oxy-
gen concentrations often are the primary factor limiting
rainbow trout production [13]. Effective DO manage-
ment is essential for high-density aquaculture systems.
Oxygen demand varies with fish species, life stage, size,
stock health, water quality, feeding regime, and bacterial
respiration rate, among other factors [14,15]. Rainbow
trout typically consume between 100 and 800 mg O2/kg
body mass/h and DO consumption often peaks after
feeding. Oxygen solubility is dynamic and depends pri-
marily upon temperature, salinity, dissolved gas compo-
sition, and atmospheric pressure [16,17].

According to my studies, within the samples taken
from Akcay River in 2010, maximum dissolved oxygen
concentration rate was measured as 9.9 mg-L ™' at in
February and minimum dissolved oxygen concentration
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rate was measured as 7.2 mg-L " in September.

3.8. Orthophosphate

Phosphorus is an important mineral in nucleic acids and
cellular membranes, the main representative of the struc-
tural components of the skeletal tissues, and it is directly
involved in energy processes [18]. Levels of phosphate in
waterbodies are typically lower than 3 mg-L ™.

According to my own studies, in 2010 April minimum
orthophosphate rate was measured as 0 mg-L ™" in Akcay
River. The maximum rate was measured as 0.12 mg-L*
in December.

3.9. Minerals
(Sodium, Calcium, Magnesium, Potasium)

In 2010 February, minimum sodium rate was measured
as 7.2 mg-L ™ within Akcay River. Maximum sodium
rate was observed as 19.9 mg-L " within Akcay River in
December. The natural range of sodium ions in water and
soil is so low, their existence can show river pollution
caused by human activities. Sodium is combined with
chloride quite often. Calcium comes towards water from
the soil, industrial wastes and the natural resources. It
decreases the poisoned effect of many substances that
may be poison for fish living in the water. In the analysis
made in 2010, calcium amount was founded 28.1 mg-L™
within Akcay River in February. Maximum sodium rate
was observed as 56.4 mg-L* within Akcay River in Sep-
tember.

Magnesium is an essential nutrient required for nu-
merous biochemical and physiological functions. Mag-
nesium is present in variable amounts in common animal
feed. In The analysis made in 2010 magnezyum rate was
founded 26.8 mg-L ' within Akcay River in February.
Maximum sodium rate was observed as 64.4 mg-L™
within Akcay River in December. It was pointed out that,
there is less than 14 mg/l magnesium in 95% of water
which has good fish faunas in the USA. Also, it is possi-
ble that there is 100 mg-L* - 400 mg-L™* poisoned mag-
nesium in fresh water, however, fresh water fish living in
1000 mg-L™* magnesium can be available in salty water
that include sodium and calcium.

In the analysis made in 2010, potassium amount was
founded 1.6 mg-L™* within Akcay River in August.
Maximum potassium rate was observed as 3.3 mg-L™
within Akcay River in December. It was touched on that
potassium is not dangerous for fish until 400 mg-L™* lev-
el.

In this study, it was evaluated quality of river water
and was determined analysis of water one year in Akcay
River. Besides, it was shown usage as first class water of
Akcay River. In this study, it was determined that not
risky in point of calcium, magnesium and potassium
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values of water in Akcay river for fishes. The some lim-
nological parameters may have an impact on animal per-
formance (health and productivity).

4. Conclusions

When obtained data belonging to physicochemical para-
meters in this study are evaluated according to water
quality standards in Water Pollution Control Regulation,
it can be concluded that water of Akcay occupies high-
quality water class. In Water Pollution Control Regula-
tion, it is announced that water belonging to first class is
available for provision of drinking water only with dis-
infection, rational aims, production of trout, animal pro-
duction, need of farm and other aims. Considering this
situation in Akcay, it can be seen that rainbow trout
breeding is done in the areas close to Akcay River.

In recent years, there are many strict rules and regula-
tions applied for environmental concerns and sustainabil-
ity in many countries about aquaculture. Activities re-
lated to aquaculture should be environment friendly as
well as economical. This new approach is so important in
terms of protecting environmental balance. For this rea-
son, in Akcay which has a good water quality and has no
serious pollution problem, it is so necessary to protect
fresh water ecosystem and to continue monitoring studies
about environmental effects that may arise from rainbow
trout farming in more detail for providing sustainable
development.
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