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The aim of the study was to determine if there is sexual dimorphism in a 2 years old 
pikeperch population from the Danube. A total of 46 pikeperch (Sander lucioperca) 
individuals, males and females, caught in the Danube, were examined. Body weight, 
total length, standard length and girth as morphological traits and the Fulton index 
were calculated to compare males with females. The age of fish was determined 
based on the scales samples. Verge coefficient was taken into account when 
classifying individuals examined to age groups. 
Although there were some differences between males and females, the differences 
were not significant. 
Key words: pikeperch, Danube, sexual dimorphism, morphological traits, Fulton 
index 
 

Introduction 
 

Many fish species show sexual dimorphism, a condition where males and 
females are different in form and/or coloration thus the sexes can be distinguished 
externally. Those species that show only differences in coloration between the 
sexes are said to display sexual dichromatism, and others show no external 
characteristics that distinguish sex. There are three classes of sexual morphism: a) 
monomorphic fish show no differences in form or color between the sexes; b) fish 
that are temporarily dimorphic or dichromic show color differences in color and/or 
form during the breeding season or differences in color just during courtship and/or 
spawning; c) permanently dimorphic or dichromic fish are always different in color 
and/or form.  

The pikeperch, Sander lucioperca (Linnaeus, 1758) (Percidae), is a highly 
valuable commercial fish species due to its rapid growth rate and appetizing taste 
[2]. The pikeperch reaches sexual maturity at 3-4 years (females) and 2-3 years 
(males) [5, 7, 12]. The average length of broodfish varies between 30 and 50 cm, 
while their weight between 500 and 3,000 g [3]. Compared with the standard 
growth rate of the species, the pikeperch in the Danube is growing rather slowly, 
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but satisfactorily [9]. For the Danube pikeperch, there is a slight decrease with age 
of the value of Fulton index, as young as the fish are, the better condition index 
they have [10]. According to Mooj et al. (1999), there is a significant difference in 
length between males and females between age 2 and 6, females being larger [11]. 

The female's belly is full, rounded and its general area is white in color, 
while the male's belly is flatter and its area gray [3]. The pre-dorsal area has a 
convex shape at females and a concave shape at males [4]. 

In the case of a close relative of the pikeperch, the walleye (Sander 
vitreus), sexual size dimorphism is achieved by females having higher growth rates 
than males before and after maturation, resulting in females with greater 
asymptotic sizes. The higher growth rates of females arise from greater 
consumption and higher growth efficiency. Growth efficiency of both sexes is 
similar before maturity, but the growth efficiency of mature males is substantially 
lower than that of either immature males or mature females [1, 6]. 

The morphological traits and condition indices are important predictors in 
the evaluation of a fish population, being related to their food availability, stock 
density and health status. Condition indices have been used by fish culturists as 
indicators of the general 'well-being or fitness' of the population under 
consideration [8]. The relative robustness or degree of well-being of a fish is 
expressed by the Fulton index. Variations in a fish's coefficient of condition 
primarily reflect state of sexual maturity and degree of nourishment. Condition 
values may also vary with fish age, and in some species, with sex.   

The aim of the study was to determine if there is sexual dimorphism in a 2 
years old pikeperch population from the Danube for the main morphological traits 
and the Fulton index. 

 
Materials and Methods 

 
The material covers the data of 46 specimens of pikeperch, males and 

females, acquired from the Danube, in the sector delimited by km 1011-1074 of the 
river, south-western Romania (44° 49’ N, 21° 23’ E). 

 The compared morphological traits were: body weight – W; total length – L; 
standard length – l and girth – G. The age of fish was determined based on the 
scales sampled from both sides of each specimen, above its lateral line, near the 
end of pectoral fin. Verge coefficient was taken into account when classifying 
examined individuals to age groups. 

The coefficient of condition has usually been represented by the letter K 
when the fish is measured and weighed in the metric system. We used the 
following formula to calculate the Fulton-type condition factor: 

 
KTL = (100 * W)/L3 

where W is the weight in grams and L is the total length in centimeters. 
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Using Microsoft Excel, we calculated the average ( X ), the standard 
deviation (s), the standard error of the mean (S X ), the coefficient of variability 
(CV) and the relative standard error of the mean (S X %) for body weight, total 
length, standard length, girth and for the Fulton index. The two-sample for 
variances F-test was used for data comparison. 

 
Results and Discussions 

 
1) Main morphological traits comparison 

Table 1 
Comparison between male and female 2 years old  

Danube pikeperch’s weight (g) 
Sex n X S X  s CV S X % 

male  28 683.04a 4.53 118.34 17.33 0.66 
female 18 650.83 a 5.40 137.89 21.19 0.83 

 
The fish weight ranged between 480 and 900 g for males and 435 and 890 g 

for females. The average weight was 683.04 g for males and 650.83 g for females. 
There was an average variability (CV = 17.33) for males and a high variability for 
females (CV = 21.19). Although males are heavier than females, the difference is not 
significant (a-a = p > 0.05). 

Table 2 
Comparison between male and female 2 years old 

 Danube pikeperch’s total length (cm) 
Age n X S X  s CV S X %

male  28 41.03 a 0.39 2.48 6.03 0.94 
female 18 41.22 a 0.43 2.76 6.69 1.04 

 
The fish total length ranged between 35.5 and 46.0 cm for males and 36.0 and 

46.0 cm for females. The average total length was 41.03 cm for males and 41.22 cm 
for females. The variability was low for both sexes, (CV = 6.03 for males and CV = 
6.69 for females. Although females are slightly longer than males, the difference is 
not significant (a-a = p > 0.05). 

Table 3 
Comparison between male and female 2 years old 

 Danube pikeperch’s standard length (cm) 
Age n X Sx s CV S X %

male  28 36.46 0.39 2.35 6.44 1.07 
female 18 36.39 0.40 2.40 6.61 1.10 

 
The standard length of fish ranged between 32.0 and 41.0 cm for males and 

32.0 and 40.0 cm for females. The average standard length was 36.46 cm for males 
and 36.39 cm for females. The variability was low for both sexes, (CV = 6.44 for 
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males and CV = 6.61 for females. For both sexes, the coefficient of variability was 
6.43. Although males have a slightly higher value for the standard length than 
females, the difference is not significant (a-a = p > 0.05). 

 
Table 4 

Comparison between male and female 2 years old 
 Danube pikeperch’s girth (cm) 

Age n X Sx s CV S X %
male  28 21.68 a 0.39 1.81 8.35 1.79 
female 18 21.05 a 0.52 2.39 11.37 2.48 

 
The girth of fish ranged between 18.0 to 25.0 cm for males and from 17.5 to 

40.5 cm for females. The average girth was 21.68 cm for males and 21.05 cm for 
females. There was a low variability (CV = 8.35) for males and an average variability 
for females (CV = 11.37). Although males have a slightly higher value for the girth 
than females, the difference is not significant (a-a = p > 0.05). 

 
2) The condition factor 

Table 5 
Comparison between 2 years old male’s and female’s condition factor 

 
 Fulton n X S Sx CV Sx% 
male 28 0.98a 0.10 0.11 10.64 10.72
female 18 0.92a 0.09 0.09 9.83 10.25

 
The Fulton index ranged between 0.80 and 1.23 for males and 0.80 and 

1.12 for females. The best condition shape is represented by the highest value of 
the index. Although males have a higher average value for the Fulton index, the 
difference is not significant (a-a = p > 0.05). The calculated coefficient of 
variability for the Fulton index reveals an average dispersion of the fish, for both 
sexes.  

 
Conclusions 

 
Although males have a higher value of the average body weight (683.04 g) 

than females (650.83 g), the difference is not significant (p > 0.05). The values of the 
total length of females (41.03 cm) are higher than the values for males (41.22 cm), 
but the differences are not significant (p > 0.05). The fish standard length values are 
higher for males (36.46 cm) than females (36.39 cm), without significant differences 
(p > 0.05). Males have a bigger average girth (21.68 cm) than females (21.05 cm), 
but the differences are not significant (p > 0.05). 

There were no significant differences between the main morphological traits 
of the 2 years old pikeperch males and females. 
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Although there are slightly higher values of the Fulton index for males, the 
differences are not significant (p > 0.05). 

In conclusion, there is no sexual dimorphism for the main morphological 
traits and condition factor, in the Danube 2 years old pikeperch population. 
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Scopul studiului a fost evaluarea dimorfismului sexual la o populaţie de şalău de 2 ani din 
Dunăre, în privinţa principalelor caractere morfologice (greutate lungime totală, lungime 
standard, circumferinţă) şi a indicelui de îngrăşare (Fulton). Au fost luaţi în studiu un 
număr de 46 şalăi (Sander lucioperca), 28 masculi şi 18 femele, capturaţi în Dunăre, prin 
metode de pescuit industrial. Vârsta peştilor a fost determinată prin examinarea inelelor de 
creştere de pe solzii recoltaţi de pe ambele laturi ale peştelui, deasupra liniei laterale, în 
zona cu înălţimea maximă. Greutatea peştilor a fost cuprinsă între 480 - 900 g la masculi 
şi 435 - 890 g la femele, cu media de 683,04 g la masculi respectiv 650.83 g la femele, 
diferenţele fiind nesemnificative (p > 0,05). Lungimea totală a variat între 35,5 - 46,0 cm la 
masculi şi 36,0 - 46,0 la femele, cu media de 41,03 cm la masculi şi 41,22 cm la femele, 
diferenţele fiind nesemnificative (p > 0,05). Lungimea standard a peştilor studiaţi a fost 
cuprinsă între 32,0 - 41,0 cm la masculi şi 32,0 - 40,0 cm la femele, cu media de 36,46 cm 
la masculi respectiv 36,39 cm la femele, diferenţele fiind nesemnificative (p > 0,05). 
Circumferinţa a prezentat valori cuprinse între 18,0 - 25,0 cm la masculi şi 17,5 - 40,5 cm 
la femele, cu media de 21,68 cm la masculi respectiv 21,05 cm la femele, diferenţele fiind 
nesemnificative (p > 0,05).Indicele de îngrăşare (Fulton) calculat pe sexe, a avut valori 
cuprinse între 0,80 - 1,23 la masculi şi între 0,80 - 1,12 la femele, media fiind de 0,98 la 
masculi respectiv 0,92 la femele. Deşi masculii prezintă valori mai bune ale indicelui, 
diferenţele nu sunt semnificative (p > 0,05).  
În concluzie, nu se observă dimorfism sexual în privinţa principalelor caractere 
morfologice şi a indicelui de îngrăşare, la şalăul de Dunăre de 2 ani. 
Cuvinte cheie: şalău, Dunăre, dimorfism sexual, caractere morfologice, indice de îngrăşare  


