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Abstract      Chondrostoma nasus is a representative species for the rivers 
Timiş and Bega, it is one of the few species that is adapted in thes lightly 
polluted waters, and it is feeding with the perifiton that is abundant in these 
waters.   

The nase (Chondrostoma nasus) belongs to reophilic fish species, 
whose population in the wild water was reduced in the last few decades 
because of the dam building, flow fragmentation, loss of suitable gravel 
substratum, organic strain etc. in many European countries. This population 
has been extinct or badly devastated in Czech Republic. For that reason the 
nase is classified as an endangered species in the Czech Republic [6].  

In Romania, there were made no researches about the species  
Chondrostoma nasus   and about the impact of the dam building, flow 
fragmentation, pollution and other antropic activities have upon the species, 
especially through the blocking of the migration routes in the period of the 
reproduction. 

 The researches that were made are a part of a larger study regarding 
the variability of the species  Chondrostoma nasus in the rivers Timiş and 
Bega and it has as an objective the identification of some elements of 
morphological and genetic variability of the species Chondrostoma nasus in 
the researched area and also the determination of some existing correlations 
between the morphological and genetic variability of  Chondrostoma nasus - 
the identification of some potential morphological or genetic markers. 
The first results that were obtained leaded to the establishment of an 
adequate working methodology for the wanted purpose and it present the 
biometric characters of the species Chondrostoma nasus that are going to be 
studied as element of morphological varibility and they also leaded to 
choosing the adequate molecular analysis for the identification of some 
potential genetic markers of the species.   
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Chondrostoma nasus, is a part of the 

Cypriniformes order, superfamily Cyprinoidea, family 

Cyprinidae, also named the carp family, it has about 

2.500 species, it is the most numerous family from the 

category of the bony fishes (Osteichthyes)[7].  

The river Timis comes from the eastern slope 

of the Semenic Mountains, below the peak Piatra 

Groznei (1145), from the altitude of 1135 m. On the 

territory of our country it has a lenth of 244 km, it is a 

direct tributary of the Danube and it has the confluence 

on the territory of Serbia. The river Bega comes from 

the Poiana Ruscă Mountains and it has a length of 170 

km, it has the confluence with the river Tisa on the 

territory of Serbia. 

In order to eliminate the danger of floods, 

there were built two connection channels. The 

supplying channel Costei-Balint, through which the 

debit of the river Bega is increased in order to ensure 

the neccesary for the downstream and the discharge 

channel Topolovăţ-Hitiaş, through which the excedent 

of the river Bega is evacuated in the river Timiş in the 

periods with high levels, in this way Bega becomes the 

main tributary of the river Timiş. By making the 

double connection Timiş-Bega, the hydrological 

regime of the river Timiş downstream Coştei is 

substantially modified, also the debit of the river Bega 

is modified due to the effect of the regularisation 

according to the necessities [8]. 

Chondrostoma nasus is representative for the 

rivers Timiş and Bega, it is one of the few species that 

has adapted in thes lightly polluted waters, and it is 

feeding with the perifiton that is abundent in these 

waters. On the river Timiş it is found from the area of 

the city Caransebeş until the border to Serbia, near to 

http://ro.wikipedia.org/wiki/Cypriniformes
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the village Cebza, it is the most representative fish in 

the area of Lugoj. On the river  Bega, the nase is well 

represented on the sector between the villages Ictar-

Budinţ and Topolovăţ,  in the last years it can be found 

in Timişoara. 

 The dimensions of this fish are between 25-35 

centimeters, this means 200-600 grams, there are some 

fishes that can weigh up to 2 kilograms and they can 

live up to 15 years. In general, the nase lives 12 years 

and it reproduces for the first time around the age of 

four years. 

The nase (Chondrostoma nasus) belongs to 

reophilic fish species, whose population in the wild 

water was reduced in the last few decades because of 

the dam building, flow fragmentation, loss of suitable 

gravel substratum, organic strain etc. in many 

European countries. This population has been extinct 

or badly devastated in Czech Republic. For that reason 

the nase is classified as an endangered species in the 

Czech Republic [6].  

In România, there were no studies conducted 

regarding the species Chondrostoma nasus and the 

impact of the dam building, flow fragmentation, 

pollution and other antropic activities have upon the 

species especially by blocking the migration routes in 

the period of reproduction. 

 The study regarding the variability of the 

species Chondrostoma nasus in the rivers Timiş and 

Bega has as an objective the identification of some 

elements of the morphological and genetic variability 

of the Chondrostoma nasus in the researched area and 

also the determination of some existing correlations 

between the morphological and genetic variability for 

Chondrostoma nasus – the identification of some 

potential genetic and morphological markers. 

In this study, it was made a first prelevation of 

samples for analysis from the river Timiş, in Lugoj, the 

area Cotul Mic, coordinates GPS: 45.78301 N, 

021.21676 E in the date 08.03.2014 (Fig. 1, 2).

  

 

  
 

Fig. 1 Satellite view of the location for the sample prelevation          Fig. 2 The coordinates of the prelevation point 

 

In order to determinate some elements of the 

morphological variability at the species Chondrostoma 

nasus in the researched area, there were conducted 

biometric measures for a number of 30 individuals 

from Timiş river - Lugoj area population. The biometry 

of the fishes represents an important method in the 

determination of the species that consists in the direct 

measurement on the individual of the various corporal 

dimensions that eliminates the approximations and the 

errors.  

 The genetic variability of 10 individuals from 

Timiş River - Lugoj area population was evaluated 

using ISSR (Inter Simple Sequence Repeat) markers. 

For the ISSR fingerprinting no prior knowledge is 

required regarding the genome sequence. The primers 

are based on the flanking regions of a repeat sequence 

and can be with a definite sequence or with a 

degenerate 3'-anchor. The amplification reactions 

emphasize the sequence between two microsatellites, 

allowing the development of a fingerprint system 

useful for diversity analysis. 

 

Material and Methods 
 

The prelevation of the biological material for 

the analysis was made using a fishing rod and the 

feeder method (Fig. 3). There were captured 30 

exemplars upon which there were applied biometric 

measurements and for 10 exemplars of the 30 it was 

applied ISSR (Inter Simple Sequence Repeat) markers 

analyse method. 

The biometric data was obtained by 

measurements that were realised with the help of the 

following instruments: ihtiometer, ruler, electronic 

caliper, electronic balance, binocular microscopetype 

M.L., binocular magnifying glass, pincers, spangles for 

the microscope. There were made somatic 

measurements in order to determinate the metrical 
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characters (lenght, thickness) and gravimetrical 

characters (weight). The biometric processing of the 

fishes represents the determination of the character’s 

variability at isolated individuals or groups of 

individuals, using the measurement, the weight and the 

statistic processing of the data obtained depending on 

the purpose of the research [1].

 

 

 
 

Fig. 3  The capture of a nase 

 

The measured biometric data are the 

following:  

(L) - the total length of the fish - it is 

measured from the tip of the poutand at the line that 

unites the tip of the caudal fin lobes; 

(1) - the length of the body or the standard 

lenghtl - it is measured from the tip of the pout until the 

extremity of the scale coating, at the base of the caudal 

fin; 

(Ic) - the length of the head - it is measured 

from the tip of the poutand the perpendicular line that 

falls at the free margin of the operculum; 

(Ib) - the length of the pout - it is measured 

from the tip of the pout until the eyes; 

(Ip) - thelength of the caudal peduncle - it is 

measured from the base of the anal fin until the 

extremity of the scale covering, at the base of the 

caudal fin; 

(H) - the maximum height of the body - it is 

measured in the highest region of the body, from the 

ventral to the dorsal line; 

(h) - the minimum height of the body - it is 

determined in the region with the lowest height, 

situated at the level of the caudal peduncle; 

(G) - the corporal mass - it is established by 

weighting and using a balance; 

(DD) - the length between the tip of the 

poutand the dorsal fin - it is measured from the tip of 

the pout to the base of the dorsal fin; 

(DV) -  the length between the tip of the pout 

and the ventral fin - it is measured from the tip of the 

pout to the base of the ventral fin; 

(DA) -  the length between the tip of the pout 

and the anal fin - it is measured from the tip of the pout 

to the base of the anal fin; 

The determination of the sex was made by 

observation. The females have a less consistent and 

spherical abdomen, in opposition to the males that have 

a harder and slender abdomen. Also the females have a 

bigger volume and have a genital tubular papiloma that 

comes over the anus and in case of the males there is 

an excavationin the same place. 

The determination of the age of the fish was 

relised by the analysis of the scales. There were taken 

scales from each individual from the central area of the 

body, over and below the lateral line. The 

approximation of the age is made using a microscope 

or a magnifying glass by the interpretation of the 

characteristic design of the scales. If we consider the 

uneven growth of the fish depending on the season and 

the level of feeding, on the scalest here are formed 

various marks that are determining the age of the fish. 

ISSR (Inter Simple Sequence Repeat) 

markers analyse method 

DNA extraction and purification. 

DNA was extracted from 100 mg of fresh 

tissue, from each individual, using the CTAB method 

[4].  

PCR amplification. 
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For the PCR amplifications ISSR markers 

were used, diluted at 20 µM concentration. In the first 

stage 10 ISSR markers was analysed using KAPA2G 

Robust Hot Start Ready Mix (KAPA BIOSYSTEMS) 

(Table 1). 

 

 

Table 1   

The sequences for the analyzed ISSR primers 

 

 ISSR marker Primer Sequence (5’-3’) 

1.  UBC807 (AG)8T 

2.  UBC811 (GA)8C 

3.  UBC827 (AC)8G 

4.  UBC834 (AG)8YT 

5.  UBC836 (AG)8YA 

6.  A2 (ACTG)5 

7.  A 10 (CT)10T 

8.  A 17 (GTG)3GC 

9.  A 21 (CA)6AC 

10.  UBC 818 (CA)7G 

11.  MM CloneSizer 100bp DNA Ladder, Norgen 

 

Further on, four primers were chosen that 

generated the most complex molecular fingerprints: 

UBC 811, UBC 836, A 10 and A 17. 

For each reaction, the amplification had the 

following composition: Master Mix 10X 12,5µl, 

primer 20 µM - 1µl, MgCl2 10 µM - 1µl, distillated 

water  9,5 µl and DNA 1µl. 

The amplification conditions: Denaturation 

94°C - 3 min, 45 cycles: Denaturation 94°C - 30 sec, 

Primer annealing - 54°C - 45 sec, DNA synthesis  72°C 

- 2 min and final synthesis  72°C - 5 min.  

 The amplification products were analyzed in 

1.5% agarose gel and visualized by UV radiation in 

ethidium bromide presence.  

For experimental data analysis the 

VisionWorks ® LS software (UVP, UK) was used. 

 

Results and Discussions 
 

All the data obtained from the biometric 

measurements and observations is going to be 

processed using statistics in order to calculate the value 

of some estimators, for the apreciation of the variation, 

of its limits, of the medium values, of the diffrences 

and their significance etc (Table 2). 

The results regarding the determination of the 

sex and the age show that most of the individuals are 

females and have an age of 2 years old. From 30 

analyzed individuals, 21 are females, 13 have 1 year 

old, 15 have 2 years old and 2 have 3 years old. None 

of them have the necessary age for reproduction (3 

years old for males and 4 years old for females) - this 

situation could be caused by the fact that the 

reproduction period was close and in this period the 

sexually active individuals are feeding very little. 

At a 1 year old male it was observed 

malformations in the area of the operculum - the bone 

plate that covers the gill opening at most of the fishes. 

In this case the operculum is not developed enough and 

covers only partially the gills so it does not offer the 

necessary protection against the water particles or the 

parasites (Fig. 4). 

 

 

 
 

Fig. 4 Nase with malformation in the operculum area 
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Table 2  

The results of the biometric measurements at individuals of 1, 2 and 3 years old  

from the species Chondrostoma nasus 
 

Nr. 

Crt 

L l lc lb lp H h G DD DV DA 

Sex Age cm cm mm mm mm mm mm g cm cm cm 

1 24.70 20.50 43.66 13.18 33.62 50.12 20.10 129.00 10.60 10.70 14.50 F 2 

2 25.10 20.80 42.92 12.82 36.66 51.37 18.98 140.00 10.60 10.80 15.60 F 2 

3 20.40 16.80 36.20 10.34 29.80 35.72 15.54 62.00 8.50 8.70 12.10 M 1 

4 24.90 21.80 43.96 13.45 35.36 53.92 20.37 148.00 11.00 10.90 15.10 F 2 

5 22.90 19.80 39.39 10.55 30.22 45.73 18.75 104.00 9.60 9.80 13.50 F 2 

6 26.00 20.50 25.12 5.20 18.56 49.18 20.13 129.00 10.50 10.60 15.10 F 2 

7 27.50 22.00 45.62 15.18 36.15 51.52 22.97 163.00 12.00 11.10 15.70 F 3 

8 27.80 22.70 48.66 16.43 39.37 58.86 22.33 177.00 11.80 11.20 16.20 F 3 

9 25.40 19.60 40.90 14.02 29.43 44.54 17.96 107.00 10.10 10.70 14.80 F 2 

10 18.80 15.40 36.47 11.36 21.70 34.93 13.40 57.00 7.80 8.00 10.60 M 1 

11 25.50 21.30 40.36 12.16 40.74 45.60 20.96 125.00 10.80 10.50 24.50 F 2 

12 24.30 19.20 40.10 13.36 34.42 43.64 19.16 115.00 10.00 10.90 14.80 F 2 

13 21.10 16.30 35.90 10.93 26.66 36.46 16.47 61.00 8.40 8.60 12.00 M 1 

14 22.80 19.40 38.61 13.66 33.41 41.05 20.30 118.00 9.70 10.00 14.00 F 2 

15 21.00 16.80 36.57 12.38 28.83 36.68 15.15 68.00 8.90 8.70 12.30 F 1 

16 23.40 19.50 39.83 12.72 46.62 18.12 11.80 118.00 10.00 9.90 13.80 F 2 

17 21.40 17.40 37.36 10.94 29.09 26.56 15.79 80.00 8.80 9.30 12.80 F 1 

18 23.05 19.50 31.84 12.44 41.17 40.94 17.32 114.00 10.20 10.40 14.30 F 2 

19 23.70 20.00 38.86 12.80 31.12 44.79 17.80 113.00 10.00 10.50 14.50 F 2 

20 22.40 18.30 39.59 13.67 28.82 41.66 17.85 97.00 9.80 9.70 13.40 F 2 

21 23.80 19.70 42.22 13.35 33.46 40.68 18.60 127.00 9.80 10.20 14.10 F 2 

22 18.80 15.20 30.48 10.33 29.25 36.01 12.79 54.00 7.80 8.20 11.30 F 1 

23 22.30 18.40 38.58 12.10 31.67 36.98 16.93 86.00 9.70 9.80 13.40 F 1 

24 21.70 16.90 34.72 10.70 31.66 34.84 13.54 68.00 8.60 8.80 12.30 M 1 

25 21.20 17.20 36.51 11.27 30.96 37.80 15.39 74.00 8.80 8.70 12.00 F 1 

26 16.90 13.70 25.62 7.90 22.44 31.98 12.19 38.00 7.00 7.30 9.80 M 1 

27 18.20 15.10 30.42 8.66 27.32 28.30 15.02 49.00 7.40 8.00 11.20 M 1 

28 16.30 13.20 27.63 8.48 20.51 27.55 12.91 34.00 7.00 7.20 9.80 M 1 

29 17.40 14.20 29.82 8.98 24.23 29.55 12.23 42.00 7.30 8.20 10.70 M 1 

30 26.00 21.80 45.73 15.50 39.84 50.16 20.10 167.00 10.30 11.50 16.20 M 2 

 

L - the total length of thefish; 1 - the length of 

the body or the standard length l; Ic - length of the 

head; Ib - length of the pout; Ip - length of the anal 

peduncle; H - the maximum height of the body; h - the 

minimum height of the body; G - the corporal mass; 

DD - the length between the tip of the pout and the 

dorsal fin; DV -  the length between the tip of the pout 

and the ventral fin; DA - the length between the tip of 

the pout and the anal fin; 

All of the individuals previous analyzed were 

used for the genetic variability evaluation. The DNA 

was extracted for each individual from muscle tissue 

and the concentration and quality was evaluated 

spectrophotometrically. 

In the first step our aim was to identify ISSR 

markers proper for fish analysis, therefore, one DNA 

sample was amplified with 10 ISSR primers randomly 

selected and the amplification products were analyzed 

by agarose gel electrophoresis (Fig. 5).  

The amplification products were analyzed to 

determine the primers which generated the most 

complex fingerprint. Thus, the primers UBC 811, UBC 

836, A 10 and A 17 were selected for the genotyping 

analysis. 

Further on all of the DNA samples were 

amplified with the selected markers and the 

amplification products were analyzed by 

electrophoresis (Fig. 6 A, B, C, D).
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Fig. 5 The analysis of the amplification products with different ISSR markers for one DNA sample 1- UBC807, 2-

UBC811, 3- UBC827, 4- UBC834, 5- UBC836, 6- A2, 7- A10, 8-A 17, 9- A 21, 10- UBC 818,  MM- CloneSizer 100bp 

DNA Ladder, Norgen 

 

 

 
 

 
 

 
 

Fig.6 The analysis of the amplification products with four ISSR markers 

(A- UBC811, B- A10, C- UBC836, D- A 17) for each individual (1-10) 

(B-  MM- CloneSizer 100bp DNA Ladder, Norgen 
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It turned out that for each primer at least 10 

alleles/individual were visualized. The primer A10 

generated the highest number of bands and the lowest 

number of bands were shown for UBC 836 primer. 
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Conclusions 
 

From the results regarding the biometric 

measurements we can observe that the data is relevant 

and it can be used for the analysis of the morphological 

variability of the species Chondrostoma nasus with the 

help of the package Statistica 10. 

Analyzing the gel images provided by 

VisionWorks ® LS software it was pointed out that the 

ISSR markers could be successfully used for the 

Chondrostoma nasus genetic fingerprint.  

The obtained data are suitable for the 

statistically evaluation using cluster analysis based on 

the unweighed pair group method with arithmetic 

averages (UPGMA) to establish the coefficients of 

similarities.  

Our preliminary results show that the ISSR 

fingerprinting method is a suitable molecular technique 

for the genetic markers identification and also that 

there are differences between different Chondrostoma 

nasus individuals of the same population. 
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