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Highlights 

The experiment consisted of four treatments: control tanks without wheat straw and 
Gamarus (1) only wheat straw (180 gr) (2) only wheat straw (360 gr) (3) wheat straw (180 
gr) + Gamarus (4). The results indicated that the treatment 3 and 4 was the most efficient in 
removing the nitrogenized forms. In contrast, the nutrients concentration was significantly 
higher at the end of the experiment in the treatment 1 compare to the other treatments 
(ANOVA: P<0.05). PO4 showed no significant difference during the experiment (ANOVA: 
P>0.05). Our results indicated that turbidity, TSS and TDS were significantly lower in 
treatment groups compare to control groups and were significantly lower in T3 and T4. The 
minimum and maxinum BOD5, pH and EC value were observed in treatment 3 and 1 
respectively at 36th day of experiment. Also the lowest level of EC was observed in treatment 
3 and 4 and highest level of DO was observed in treatment 3, this showed that Gamarus 
performed well in absorbing nutrient from wastewater. The results showed that between the 
treatments of wheat straw (T2) and treated wheat straw + Gammarus (T4), T4 to remove 
nutrients from wastewater aquaculture is more appropriate, this suggests that Gammarus can 
absorb the nutrients material from salmon breeding wastewater.  
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Introduction (Hypothesis and aims) 

A new approach to go through that to be able supply part of the human food  
needs is aquacalture. The water resources as a key factor in aquatic husbandry are 
limited. For sustainable aquaculture should move towards optimum use of water 
resources (Nasiri, 1381). Water recirculation in rearing aquatic systems, including 
technologies developed to maximize the use of water resources and land is limited. 
Accumulation and increased concentrations of inorganic nitrogenous compounds to 
more than one milligram per liter of nitrogen can have negative effects on aquatic 
which can increase stress, reduce oxygen transport in the blood, a weakened immune 
system and even death (Crab et al., 2007). Create new biological filters in 
aquaculture ponds rearing No knowledge to set up is required a long time Which 
may be due to depletion of nitrogen-rich wastewater causes significant losses and 
environmental damage.  

Among various methods available (physical, chemical, physico±chemical and 
biological) for the removal of nitrate, biological removal (denitrification) is considered 
to be the most economical and environmentally sound and to be feasible on a large 
scale. Wheat straw is a complex mixture of cellulose, hemicelluloses (including xylan), 
pectins and lignins, of which xylans and other xylose poly-mers constitute about 25% 
(Buchala and Wilkie, 1973).  

Removal of carbonaceous and nitrogenous pollutants before discharging the 
wastewater into a water body is therefore essential to avoid oxygen depletion and 
eutrophication (Sudarno, 2010).  

 
Chen et al. (2002) reported that nitrate-nitrogen concentrations in waste streams can 

reach as high as 100 mg/L. Increased levels of nitrate-nitrogen can create the potential 
for eutrophication.   
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Importance 

In intensive fish farming, water quality should be considered The most important 
limiting factor in the pools, which include suspended solids and fecal remnants of 
food not eaten fish, which in turn leads to further problems, namely the increase 
Turbidity, TDS and TSS, reduction of oxygen and increase the level of NH3, NO2 and 
NO3. The other side of the entrance to the waste of natural ecosystems, food is full of 
problems and ecosystem imbalance is created. To solve the problem sets many of 
simple filters to the closed system which all of them are expensive and Inaccessible 
and perhaps primary costs to farmer will prevent the use of these systems. The focus 
of this study was to investigate the viability of commonly available agricultural  
by-products (wheat straw) and Gamarus (filter feeding organism) as biofilter media 
for denitrification reactors. There is potential for using these media in on-farm,  
low-cost treatment for the removal of nitrate nitrogen from effluents generated by 
intensive recirculating freshwater aquaculture production systems.  

The capacity of wheat straw to support water denitrifcation has been shown  
by others. Boussaid et al. (1988) used field and laboratory reactors packed  
with wheat straw mixed with sand or with sand and maeÈ rl in the treatment 
groundwater and Avnimelech et al. (1993) observed removal of nitrate in wheat 
straw filters designed to remove particulate matter from effluents prior to their 
application in drip irrigation.  

The employ of filter feeding animals (organic extractors) in bioremediation studies 
has several advantages. First, because they consume organic particulates, thereby 
avoiding future release of nutrients from bacterial degradation of organic matter and 
second, because they feed on phytoplankton and bacteria, which use inorganic 
nutrients for their growth (Qian et al., 2001). For exsample Gammarus pulex 
(Linnaeus) and Gammarus fossarum (Koch) are widespread in European ecosystems, 
where they play a key role in nutrient cycles as decomposers of coarse organic matter 
(Coulaud et al., 2011).   
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Other Information (including tables and figures) 

Table 1. Mean and standard deviation (SD) of NO2 concentration (mg/L) under different treatments.  
 

36 28 14 7 Treatment/ days 
B0.07±0.004a A0.057±0.01ab A0.047±0.01b A0.05±0.01b T1 

A0.036±0.004a B0.038±0.01a A0.043±0.004a A0.04±0.002a T2 
A0.026±0.003bc B0.031±0.003ab A0.037±0.01a B0.02±0.01c T3 

A0.03±0.01a B0.036±0.004a A0.043±0.02a A0.03 ±0.01a T4 

* Means (±SD) represent three replicates for treatment. Data in the same row with superscript small letter 
are significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05).  
 
 
Table 2. Mean and standard deviation (SD) of NH4 concentration (mg/L) under different treatments. 
 

36 28 14 7 Treatment/ NH4 
A0.24±0.01a A0.17±0.03b A0.0836±0.01c A0.047±0.004d T1 

B0.044±0.002bc B0.058±0.002ab AB0.0686±0.008a AB0.036±0.012c T2 

C0.026±0.005b B0.038±0.005a C0.0456±0.004a B0.026±0.002b T3 

C0.021±0.01b B0.033±0.002b BC0.057±0.01a B0.031±0.003b T4 

* Means (±SD) represent three replicates for treatment. Data in the same row with superscript small letter 
are significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05). 
 
 
Table 3. Mean and standard deviation (SD) of NO3 concentration (mg/L) under different treatments. 
 

36 28 14 7 Treatment/days 
C 2.76±0.83c C3.57±0.31bc B4.164±0.19ab B 4.64±0.29a T1 

B6±1.2a B5.18±0.42ab B4.284±0.04b B 5.1±0.57ab T2 

A7.97±0.69a A7.04±0.58ab A5.874±0.77b A6.071±0.63b T3 

AB6.47±0.03a B5.43±1.22ab B4.84±0.36b AB 5.214±0.42ab T4 

* Means (±SD) represent three replicates for treatment. Data in the same row with superscript small letter 
are significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05). 
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Other Information (including tables and figures) 

Table 4. Mean and standard deviation (SD) of NH3 concentration (mg/L) under different treatments. 
 

36 28 14 7 Treatment/ days 
A0.095±0.05a A0.07±0.02a A0.064±0.012a A0.054±0.04a T1 

B0.04±0.01b AB0.056±0.01a AB0.058±0.005a A0.031±0.002b T2 

B0.027±0.02ab C0.035±0.005ab C0.044±0.005a A0.02±0.005b T3 

B0.036±0.01a BC0.038±0.003a BC0.049±0.008a A0.034±0.008a T4 

* Means (±SD) represent three replicates for treatment. Data in the same row with superscript small letter 
are significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05).  
 
 
Table 5. Changes in Turbidity (mean±SD, n=3) in four groups.  
 

36 25 14 7 Treatment/ days 
A12.69±0.2a A11.38±1.1a A9.21±1.1b A8.04±0.7b T1 

B6.68±0.8ab B6.84±0.8ab AB7.88±1.5a B5.24±1.1b T2 

C5.09±0.5b B5.51±0.7ab B6.4±0.1a B4.72±0.7b T3 

B6.57±0.08a B6.64±0.7a AB7.69±0.8a B4.91±0.9b T4 

* Means +SD represent three replicates for treatment. Data in the same row with superscript small letter are 
significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05).  
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Other Information (including tables and figures) 

Table 6. Changes in TDS (mean ± SD, n=3) in four groups.  
 

36 28 14 7 Treatment/ TDS 
A148.33±4.16a A141.67±4.04ab A135.67±3.05bc A130±4.58c T1 

B128±3.61a B130.67±7.37a AB131.67±2.52a AB124.67±3.06a T2 

B123.67±3.51ab B125±3.61ab B128.3±3.51a B119.3±2.52b T3 

B126±4.36ab B127±4.58ab B130±2a B122.33±3.06b T4 

* Means +SD represent three replicates for treatment. Data in the same row with superscript small letter are 
significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05).  
 
 
Table 8. Changes in TSS (mean ± SD, n=3) in four groups. 
 

36 28 14 7 Treatment/ TSS 
A148.31±4.16a A141.64±4.04ab A135.63±3.06bc A129.98±4.58c T1 

B127.99±3.60a B130.65±7.37a AB131.65±2.52a AB124.65±3.054a T2 

B123.66±3.51ab B124.99±3.60ab B128.32±3.51a B119.32±2.52b T3 

B125.99±4.36ab B126.99±4.58ab B129.98±2a B122.32±3.054b T4 

* Means +SD represent three replicates for treatment. Data in the same row with superscript small letter are 
significantly different among for every treatment in each sampling Data in the same column with 
superscript capital letter are significantly different among treatment (P<0.05).  


