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INTRODUCTION 
The production of sea bass and sea bream for commercial purposes has been rapidly increasing 
during the last 10 years in all the countries of Mediterranean area. In fact, for these species, an 
increasing of production up to 500 % has been registered between 1990 and 1996 (Stefanis, 
1995). As consequence, an excess supply in the market resulted in a 50 % reduction of the 
prices in the same period. After an high profit with low risk period, today there is a situation of 
equilibrium between market prices and production costs. In this situation, the use of 
technologies that enable reduction of costs has become a need to increase the restricted 
margins of profit. Introduction of artificial selection and related breeding schemes is one of the 
tool to reduce production costs in fish farming. 
Programmes of selection applied to species of zootechnical interest (bovines, swines, small 
ruminants, etc.) has been first based on comparative results of different “commercial lines” 
(breed or strains) and, in a second moment, on the genetic evaluation of individuals within the 
most productive strains. Measuring differences among strains represents the first operative step 
of any genetic improvement programme also in fish breeding (Aleandri and Knibb, 1998). To 
choose the most suitable strain to start genetic evaluation and selection can save years of work 
in breeding programmes (Knibb et al., 1996 ; Knibb et al., 1997). 
The main goal of this paper is the comparison of Atlantic vs. Mediterranean strain of sea 
bream (Sparus aurata) by using a performance test approach for the trait : weight at 
commercial size. 
 
MATERIAL AND METHODS 
The trial was conducted by using commercial facilities located in Italy on the Tyrrhenian coast. 
The facilities had a open circuit type and included a double serie (in parallel) of cement basins 
(TANK). The sea water was drawn from a facing area and insufflated with oxygen. The fish 
were feeded with commercial feed. 
In order to guarantee constant environmental conditions, the temperature and the oxygen level 
in the water were monitored three times a day, modifying the formulation of the feeder after 
permanent changes of the temperature and insufflating oxygen if hypossia occurred. 
Weighing were carried out by an electronic balance after that fish were anaesthetized. 
Two strains (STRAIN) were considered : a Mediterranean of estensive type (Strain 1) and an 
Atlantic of intensive type (Strain 2). The fingerlings of both strains were introduced in the 
farm at the same time, so to ensure identical conditions to the two lines to be compared. 
The fish of each line (n = 2000) were located in two different tanks for a total of four tanks 
used. 
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Fish weighings were made at different months (TIME), time was defined as lag (computed in 
months) from the first weighing. The first weighing was made on the arrival of fingerlins to the 
farm (TIME 0) ; 200 fingerlings per strain have been sampled and weighed. At TIME 0 the 
first type of performance test (PT1) started. It was characterized by the fact that fingerlings of 
the different lines were not preselectioned for body size. Successive weighings were executed 
on 200 fingerlings per tank with the same method after 1, 2, 4, 11 and 17 months. At the fourth 
weighing the general mode of the weights was calculated and another sample of 100 fish 
having the weight included in the mode have been extracted from each tank. These fish were 
labelled by metallic tags recognizable by a transponder, so to differentiate the strain. The 
marked fish were pooled and splitted in two tanks. At this moment, the second type of 
performance test (PT2) started using fish with the same starting weight (at 4 months). Also for 
the PT2 weight were collected from 200 fish per tank at 4, 11 and 17 months. 
A total amount of 6 weighings were carried out for each of the 4 tanks involved in the PT1 and 
a total of 3 weighings were carried out for each of the 2 tanks involved in PT2. The last 
weighings for PT1 and PT2 is the weight at commercial size (W) reached at the end of the 
growing period. 
The models used to analyze sources of variation were : 
• for PT1 :    yijklmn = µ + TIMEi  + STRAINJ(i)  + TANKk(j(i))  + e ijkl         [1] 

where : yijkl = Weight ; µ = mean value ; Timei = effect due to the Time (lag from first 
weiging), with i = 1-6 ; Strainj(i) = effect due to the Strain nested within Time, with j=1,2 ; 
Tankk(j(i)) = effect due to the Tank nested within Strain nested within Time, with k = 1-4 ; eijkl = 
residual. 
• for PT2 :    yijklmn = µ + TIMEi  + STRAINj(i)  + TANKk(i)  + e ijkl  [2] 

where : yijkl = Weight ; µ = mean value ; TIMEi = effect due to the Time (lag from first 
weiging), with i = 1-3 ; STRAINj(i) = effect due to the Strain nested within Time, with j=1,2 ; 
TANKk(j(i)) = effect due to the Tank nested within Time, with k = 1,2 ; eijkl = residual. 
The models used to compare strains were : 
• for PT1 :    yi = µ  +  STRAINi  + TANKj(i) + e i   [3] 

where : yi= Weight at commercial size ; µ = mean value ; STRAINi = effect due to the Strain, 
with i=1,2 ; TANKj(i) = effect due to the Tank nested within Strain, with j = 1-4 ; ei = residual. 
• for PT2 :    yi = µ  +  STRAINi  + TANKj + e i    [4] 

where : yi= Weight at commercial size ; µ = mean value ; STRAINi = effect due to the Strain, 
with i=1,2 ; TANKj = effect due to the Tank with j = 1-2 ; ei = residual. 
 
RESULTS AND DISCUSSION 
During the trial 4200 weighings were executed for PT1, 2607 weighings for PT2. 
Descriptive statistics of weighings executed in PT1 and PT2 are reported in tables 1 and 2. 
Growing patterns of fish during PT1 and PT2 are shown in figures 1 and 2. 
In table 3 are reported the estimated means in grams and standard errors for weight at 
commercial size computed by model 3 and 4. 
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Table 1. Means and standard deviation of weights (in grams) collected during PT1 
 
Weighing Strain 1 

(Mediterranean) 
Strain 2 

(Atlantic) 
Time 

(months) 
Month 

1 4.95 ± 2.40 5.27 ± 1.44 0 July 
2 16.01 ± 4.68 14.87 ± 3.63 + 1 August 
3 48.29 ± 8.64 48.77 ± 11.08 + 2 September 
4 88.32 ± 18.71 95.38 ± 21.46 + 4 November 
5 108.72 ± 26.20 125.76 ± 36.29 + 11 June 

6(*) 350.49 ± 94.83 410.86 ± 93.04 + 17 December 
(*) Weight at commercial size. 
 
Table 2. Means and standard deviation of weights (in grams) collected during PT2 
 
Weighing Strain 1 

(Mediterranean) 
Strain 2 

(Atlantic) 
Time 

(months) 
Month 

1 103.15 ± 4.73 104.18 ± 4.80 + 4 November 
2 139.66 ± 12.78 134.82 ± 17.79 + 11 June 

3(*) 415.94 ± 52.50 425.80 ± 61.53 + 17 December 
(*) Weight at commercial size. 
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Figure 1.  Growing  pattern  of fish in PT1 
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Figure 2. Growing  pattern of fish in PT2 
 
Table 3. Estimated Means in grams (and Standard Error) for weight at commercial size 
computed by model 3 and 4 
 

Strain PT1 PT2 
Atlantic 410.86 (4.44) 426.25 (2.89) 

Mediterranean 350.49 (4.44) 416.37 (2.86) 
 
The TIME effect resulted always significative (P < 0.01) while the STRAIN effect resulted 
significative in PT1 for Time 4 (P < 0.05), 11 and 17 (P < 0.01) and in PT2 for Time 17 (P < 
0.01). The TANK effect resulted significative in PT1 for Time 11 and 17 (P < 0.01) and in 
PT2 for Time 17 (P < 0.01). 
 
CONCLUSION 
Both methods of performance test (PT1 and PT2) have been suitable to compare different 
strains. 
The results obtained with both methods were consistent. PT1 requests replication of tanks 
within each strain. PT2 requests pre-selection for size at a given time and labelling of strains. 
On both performance tests, Atlantic strain performed better than Mediterranean strain for 
weight at commercial size. 
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