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The major modification of those parameters go to apparition of the biological and 
physico-chemical imbalance of water environment who produce disturbance to 
normal way of vital function, that respond through the primary physiological 
modification (endocrine) follow by secondary physiological modification 
(hormonal), with direct influence over the growing parameters and the pathological 
condition. The rearing experiments were lasting 60 days and have been achieved on 
young beluga sturgeon (Huso huso) in two different locations, with two different 
recirculating pilot systems. Was analyzed the main physico-chemical parameters of 
sturgeon culture, obtaining 23 - 25°C temperature, 4 – 5 mg/l dissolved oxygen, 7,6 
upH pH, 0,02 – 0,23 mg/l ammonia, 0,13 – 0,17 mg/l ammonium, 0,09 – 0,45 mg/l 
nitrite and 10,55 – 72,06 mg/l nitrate. 
Keywords: recirculating system, water quality, sturgeon, sturgeon culture, beluga 
sturgeon. 

 
Introduction 

 
Sturgeons, considered through the most ancient fish that populate today the 

globe water, are one of the most valuable groups from the economic point of view 
within the fish capture from Romania (Bacalbasa-Dobrovici, 1997; Bacalbasa-
Dobrovici, 1999; Reinartz, 2002; Ciolac, 2005). The drastic decrease of sturgeon 
production, from the past years, has on base multiple (Bacalbasa-Dobrovici, 1999; 
Ciolac, 2005; Lenhardt, 2006), one of the conservation measure of sturgeon stocks, 
are the aquaculture development of this species (Stefens, 1990; Willot, 1993; 
Kolman, 1998; Bacalbasa-Dobrovici, 1999; Jankowska, 2002; Vassilev, 2005; 
Duke, 2007). 

The main sturgeon’s culture systems, in the past decades, were represented 
by the flow-through systems, who utilize high water volumes (Conte, 1988; Mims, 
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2002). The closed systems, recirculating, earn much more field in aquaculture; 
however, the relatively high capital investment and associated high, breakeven 
costs with these systems present economic challenges, especially with food fish 
species that are produced at lower costs through pond culture (Losordo, 1998; 
Timmons, 2001). To succeed in recirculating sturgeon culture through the 
application of a modern technologies, they must be known, controlled and set right 
the variation limit of the environment factors, the most important being the water.  

The purpose of this paper is to evaluate the quality of technological water 
from the recirculating systems for sturgeon intensive rearing, with direct 
monitoring of the main parameters: temperature, dissolved oxygen, pH, ammonia, 
ammonium, nitrite and nitrate. The major modification of those parameters go to 
apparition of the biological and physico-chemical imbalance of water environment 
who produce disturbance to normal way of vital function, that respond through the 
primary physiological modification (endocrine) follow by secondary physiological 
modification (hormonal), with direct influence over the growing parameters and 
the pathological condition (Cech, 1984 ; Altinokand, 2005 ; Jatteau, 2008). 
 

Materials and Methods 
 

The rearing experiments have been achieved on descendants of beluga 
sturgeon (Huso huso), obtained through artificial spawning at the Uzlina and 
Isaccea hatchery, in Tulcea. The experiments were lasting 60 days, starting when 
young beluga sturgeon record two months old and took place in two different 
location, with two different recirculating pilot system: at Aquaculture, 
Environmental Science and Cadastre Department of Food science and engineering 
faculty from Galatz „Lower Danube” University (RAS 1), who used beluga 
sturgeon from Isaccea hatchery and at I.C.D.E.A.P.A. Galatz institute (RAS 2), 
who used beluga sturgeon from Uzlina hatchery. 

From a constructive point of view, the both recirculating systems from is 
compiled from: 

a) Rearing modules unit; 
b) Water conditioning units; 
c) Water distribution unit. 
The difference of the two systems, is that the water conditioning unit from 

university is formed by mechanical filtration unit, biological filtration unit, water 
sterilization unit and- oxygenation unit, meanwhile the system from I.C.D.E.A.P.A. 
does not contained the biological filtration unit, but contain denitrifying filter.   

During the experiment we analyzed the chemical parameters of technological 
water with Lange DR 2800 spectrophotometer, tracing the main parameters of 
technological water: temperature, oxygen, pH, nitrate, nitrite, ammonia and 
ammonium. On the determination of the main parameters that interfere in the 
quality ascertain by the chemical point of view, it was respected the work protocols 
that was indicated in standardized methods of analyses for surface waters that are 
legally (Ord. 161/2006), as well as methods from profile literature (SR ISO 
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10523-97, SR ISO 7890-2:2000, SR ISO 7890-3:2000, SR ISO 7890/1-98, 
SR EN 26777:2002), utilizing reactive kits already prepared, regarding, when it 
was possible, a decrease of working time, obtaining accurate results. 

The young beluga sturgeon was feed with granular food Trouvit Nutra 2, a 
commercial recipe from Skretting, with an average of granule size – 2 mm. The 
composition of the fodder was approximately 54 % total protein, 18% fat and 10% 
ash. 
 

Results and Discussion 
 

The analysis of the main chemical parameters of technological water, during 
the experiment: temperature, dissolved oxygen, pH, ammonia, ammonium, nitrite 
and nitrate were done in two recirculating system: RAS 1 (recirculating system 
from Galatz “Lower Danube” University) and RAS 2 (recirculating system from 
I.C.D.E.A.P.A.).  

Temperature registered proximate values in the two recirculating systems 
with a mean of 25,5°C ± 0,4 in RAS 1and 23,3°C ± 0,47 in RAS 2, values that 
varied insignificant between the variants (p>0,05). 

Table nr. 1 
Temperature values in the two recirculating systems 

 

Parameters 
Value (°C) 

RAS 1 RAS 2 
Mean 25,5°C ± 0,4 23,3°C ± 0,47 

Minimum 20,2 19,7 
Maximum 27,4 25,4 

 
 

Temperature variation in the two recirculating systems
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Dissolved Oxygen levels, in both recirculating systems, are under the optimal 

value for sturgeon of 8 mg/l, values that significantly diminished the growth rate 
(Cech, 1984, Secor, 1998), 4,9 ± 0,05 in RAS 1 and 4 ± 0,15 in RAS 2. The results 
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shows that the dissolved oxygen varied insignificant between the variants of the 
two recirculating systems (p>0,05). 

Table nr. 2 
Dissolved oxygen values in the two recirculating systems 

 

Parameters 
Value (mg/l) 

RAS 1 RAS 2 
Mean 4,9 ± 0,05 4 ± 0,15 

Minimum 4,6 3,1 
Maximum 5,2 4,9 

 
Oxygen variation in the two recirculating systems
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Water reaction (pH) – the results shows a mean value of 7,67 ± 0,02 upH in 
RAS 1 and 7,65 ± 0,04 upH in RAS 2. These value are situated in the 
recommended limits for sturgeon culture, 7-9 upH, and varied insignificant 
between the variants of the two rearing systems (p>0,05). 

Table nr. 3 
pH values in the two recirculating systems 

 

Parameters 
Value (mg/l) 

RAS 1 RAS 2 
Mean 7,67 ± 0,02 7,65 ± 0,04 

Minimum 7,5 7,26 
Maximum 7,77 7,83 
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pH variation in the two recirculating systems
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Ammonia varied significant between the two recirculating systems and is 

situated under the optimal value for sturgeon culture, 0,2 mg/l: 0,02±0,004 mg/l in 
RAS 1 and over the optimal values: 0,23±0,04 mg/l in RAS 2. The values shows 
that the ammonia varied significant (p<0,05) between the values of RAS 1 and 
insignificant (p>0,05) between the values of RAS 2. 

Table nr. 4 
Ammonia values in the two recirculating systems 

 

Parameters 
Value (mg/l) 

RAS 1 RAS 2 
Mean 0,23 ± 0,04 0,02 ± 0,004 

Minimum 0,13 0 
Maximum 0,5 0,036 

 
Ammonia variation in the two recirculating systems
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Ammonium – same as a ammonia it situated under 0,4 mg/l, the optimal 
value for sturgeon culture: 0,17 ± 0,01 mg/l in RAS 1 and 0,13 ± 0,08 mg/l in RAS 
2. The values varied significant (p<0,05) in first RAS and insignificant (p>0,05) in 
the second RAS. 
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Table nr. 5 
Ammonium values in the two recirculating systems 

 

Parameters 
Value (mg/l) 

RAS 1 RAS 2 
Mean 0,17 ± 0,01 0,13 ± 0,08 

Minimum 0,12 0,01 
Maximum 0,21 0,65 

 

Ammonium variation in the two recirculating systems
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Nitrite – has varied between the two recirculating systems: 0,09 ± 0,03 mg/l 

in RAS 1 and 0,45 ± 0,17 mg/l in RAS 2. Both mean values exceed the 
recommended value for sturgeon culture, 0,002 mg/l. The results varied 
insignificant (p>0,05) between the variants on both systems. In I.C.D.E.A.P.A. 
system it was a grater values because the system do not have bacteriological filter, 
like the system from University. Probably the nitrite is transformed in nitrate in 
mechanical unit filter, were the water is aerated. 

Anyway, the toxicity of nitrite is low due to the fact that in culture tank was 
introduced a small quantity of methylene blue who interfere the respiratory 
mechanism of fish and help the fish to resist with high level of nitrite.  

Table nr. 6 
Nitrite values in the two recirculating systems 

 

Parameters 
Value (mg/l) 

RAS 1 RAS 2 
Mean 0,09 ± 0,03 0,45 ± 0,17 

Minimum 0,01 0 
Maximum 0,25 1,31 
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Nitrite variation in the two recirculating systems
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Nitrate – the mean value registered was: 72,06 ± 14,47 mg/l in first 
recirculating system and 10,55 ± 1,96 mg/l in the second recirculating system. The 
results shows that the nitrate varied insignificant between the two recirculating 
systems (p>0,05). The value varied a lot, due to fact that the biological filter from 
university is not containing a denitrifying filter. In case of I.C.D.E.A.P.A., the 
denitrifying filter removes a large quantity of nitrate. 

 
Table nr. 7 

Nitrate values in the two recirculating systems 
 

Parameters 
Value (mg/l) 

RAS 1 RAS 2 
Mean 72,06 ± 14,47 10,55 ± 1,96 

Minimum 20,8 3,4 
Maximum 135 18,7 

 
Nitrate variation in the two recirculating systems
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Conclusions 
 

To success of sturgeon culture in a closed technological system, with water 
recirculation, must be known, controlled and set right the variation limit of the 
environment factors, the most important being the water. The growth in such 
conditions supposes un permanent food contribution with high protein and 
adequate supplementation with vitamin and mineral elements that produce a less 
quality of technological water. The effect is strongly with the decreasing of water 
volume. 

The intensive aquaculture influence over the effluent, within the rearing 
system, if is not corrected on time and in optimal parameters, has influence over 
the physiological status of fishes producing: efficiency decreasing of food 
valorification, the growing delay, resistance decreasing to the sickness as well as 
the taste characteristic modification of fish meat. 

In the cultured recirculating system, the main pollutant factor is the total 
quantity of total ammonia nitrogen (TAN). The total ammonia nitrogen (TAN) are 
the results of bacterial decompose of organic residual solids from the system, and 
contain two forms: unionized ammonia (NH3), very toxic, and ammonium (NH4). 
The weighting of unionized form through the total ammonia nitrogen quantity 
(TAN) is dependent of pH and water temperature. Thus, on a pH of 7,00 the most 
part of total ammonia nitrogen quantity is presented under the ammonium, and on a 
pH of 8,75 over the 75% from total ammonia nitrogen quantity is represented by 
ammonium.  

The decomposing of nitrogen compounds has a distinct influence to 
aquaculture, because a part of these decomposing products, mainly ammonia - NH3 
and the nitrite - NO2

- are toxic. Besides, and the nitrate - NO3
-, through high 

concentration, become toxic. 
 

References 
 

1. Altinokand I., Gruzzle J.M., 2005, Effects of brackish water on growth 
feed conversion and energy absorption efficiency by juvenile euryhaline and 
freshwater stenohaline fishes, Journal of fish biology, 59, 1142-1152; 

2. Bacalbasa-Dobrovici N., Patriche N., 1999, Environmental studies and 
recovery actions for sturgeon in the Lower Danube River system, Journal of 
applied ichthyology, 15, 114-115.; 

3. Bacalbasa-Dobrovici N., 1997, Endangered migratory sturgeons of the 
lower Danube River and its Delta, Environmental Biology of Fishes, 48, 201-207; 



 115

4. Cech J. J., Mitchell J. S., Wragg T. E., 1984, Comparative growth of 
juvenile white sturgeon and striped based: Effects of temperature and hypoxia, 
Estuaries coasts journal, 7, 12-18 

5. Ciolac A., Patriche N., 2005, Biological aspects of main marine migratory 
sturgeon in Romanian Danube River, Applied ecology and environmental research, 
3, 101-106; 

6. Duke S. et. al., 2007, Recovery plan for Kootenai River white sturgeon 
(Acipenser transmontanus), Journal applied of ichthyology, 15, 157-163; 

7. Hamlin H. J., 2006, Nitrate toxicity in Siberian sturgeon (Acipenser baeri), 
Aquaculture, 253, 688-693; 

8. Jatteau P., 2008, Daily patens of ammonia nitrogen output of Siberian 
sturgeon Acipenser baeri (Brandt) of different body weights, Aquaculture research, 
28, 551-557; 

9. Lazur M. A., 2008, Preliminary evaluation of gulf sturgeon production and 
sustainability of a zero-discharge pond water recirculating tank system, North 
american journal of aquaculture, 70, 281–285; 

10. Lenhardt M., Jaric I., Kalauzi A., Cvijanovic G., 2006, Assessment of 
extinction risk and reasons for decline sturgeon, Biodiversity and conservation 
journal, 15, 1967-1976; 

11. Secor D. H., Gunderson T. E., 1998, Effects of hypoxia and temperature on 
survival, growth and respiration of juvenile Atlantic sturgeon, Acipenser 
oxyrinchus, Fishery bulletin, 96, 603-613. 


