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Abstract

This study is concerned to the growth properties of Tench (Tinca tinca L., 1758) living 
in Kapulukaya Dam Lake. Among the 364 fish specimens caught between November 2001 - 
October 2002 ranging between I - VIII ages it was determined that the population was mainly 
constituted by IV and V. age group individuals. Among the context of growth properties the 
length and weight growth relationship and condition factor of the fish were investigated. The 
relation of the length of the fish to its weight was found to be W=0.00015259 × L2.6317. The 
condition factor was determined as 1.95. 
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KAPULUKAYA BARAJ GÖLÜ’NDE YAŞAYAN KADİFE 
BALIĞI  (Tinca Tinca L.,1758)’NIN BÜYÜME 

ÖZELLIKLERI

Özet

Bu araştırmada Kapulukaya Baraj Gölü’nde yaşayan Tinca tinca’nın büyüme özellikleri 
incelenmiştir. Kasım 2001-Ekim 2002 arasında yapılan bu çalışmada 364 adet balığının 
I-VIII yaşları arasında dağılım gösterdiği IV ve V. yaş grubunun populasyonun çoğunluğunu 
oluşturduğu tespit edilmiştir. Kapulukaya Baraj Gölü’nde yaşayan Tinca tinca’nın büyüme 
özellikleri kapsamında; boy ve ağırlıkça büyüme ve kondisyon faktörü araştırılmıştır. 
Populasyon geneli için boy-ağırlık ilişkisi denklemi W = 0.00015259 x L2,6317 olarak 
hesaplanmıştır. Kondisyon faktörü değeri 1,95 olarak tespit edilmiştir.

        Anahtar Sözcükler: Tinca tinca, Kadife, Büyüme, Kondisyon, Kapulukaya Baraj Gölü

1. INTRODUCTION

In Turkey, Cyprinidae are the richest and the most important family of fish, and its 
members are distributed world-wide. These family members are distributed widely in 
fresh water sources (1, 2). Tench, Tinca tinca (L.), is widely distributed in Europe and 
Asia, and has been introduced into the Americas, South Africa and Austria (3). 

Tinca tinca, is a fish with an economic importance which shows a large distribution 
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in inland waters of Turkey. They are highly resistance against outside effects and disea-
ses since their body in covered with thin scales and a mucus layer (2). They cause a dec-
rease in the number of other fish species where they live (4). Since they mix the bottom 
mud continuously, they play an important role in mineralization (1). In eutrophic lakes, 
they also prevent the transition of inorganic nutrient salts, nitrogen and phosphorus ac-
cumulated in sediment to the water because they feed on aquatic plants (5).

Some of the researches related to Tinca tinca in Turkey and in the world are as fol-
lows: 

The growth properties of tench (Tinca tinca L., 1758) was investigated in Mogan 
Lake (6), Porsuk Dam Lake (7), Kayaboğazı Dam Lake (8), Kesikköprü Dam Lake (9), 
Bayındır Dam Lake (10), Çivril Lake (11), Kapulukaya Dam Lake (12), Beyşehir Lake 
(13,  14, 15, 16), Hirfanlı Dam Lake (17), in two gravel pit lakes (18), Volga Delta (19) 
and in different habitats in North-West of Spain (20). 

Ecological factors affect the biological and reproduction characteristics of fish po-
pulations and so these kinds of investigations should be carried out periodically. The 
main purpose of the present investigation was to study growth in Tinca tinca. This is 
the first such study of tench from Cyprinidae family (Tinca tinca L., 1758) in Kapulu-
kaya Dam Lake.

2. MATERIAL AND METHOD

This study was carried out between November 2001 and October 2002. The fish 
samples were either caught from three different stations previously determined at each 
month with the use of 18 × 18 mm, 40 × 40 mm and 55 × 55 mm mesh nets or purcha-
sed from the local fishermen (Figure 1).

The total lengths, fork lengths and standard lengths of 386 Tinca tinca individu-
als were accurately determined. There were 30-40 scales taken from the samples from 
the region between dorsal fin and lateral line in order to determine the age of the spe-
cies. The age determination process was carried out with SDZ-PL model Kyowa bi-
noculars according to the method determined by Lagler (21).  
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Figure 1. Kapulukaya Dam Lake and sampling stations.

The differences between the mean fork lengths and mean weights of the males and 
females in each age group were evaluated by the use of t-test (22). The linear and expo-
nential relations between weight and length logW = loga + b.logL and W= a×Lb  (23). 
Condition factor was calculated with the use C= (W / L3 ) × 105 formula (21). The diffe-
rence between the condition factors of the female and males at the same age group was 
determined by the use of t-test (p < 0.05).

3. RESULTS

The age group and sex distribution of all specimens examines are shown in Table 1. 
The investigated specimens varied form I to VIII years old. There were no individuals 
encountered above VIII years of age. The distribution of length and weight according to 
age and gender are given in Table 2 and Table 3. The gender of the individuals at I year 
of age was taken as female + male because it was impossible to determine their sex. 
Length for females and males ranged from 160 to 395 mm, respectively. The length of 
the females ranged between 190 mm and 395 mm and the length of the males changed 
between 205 mm and 380 mm. The weights varied between 40 g and 1210 g. The we-
ight of females ranged between 165 g and 1210 g while the weights of the males chan-
ged between 180 g and 920 g.

The relation between the mean weight and lengths of Tinca tinca is depicted in Fi-
gure 2. The growth parameters of Tinca tinca population were calculated with the use 
of   W=a×Lb formula (23). The correlation between the length and weights of the fe-
males and males are tabulated in Table 4.  
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Table 1. Age distribution of Tinca tinca population living in Kapulukaya Dam 
Lake 

Age Female Male Female+Male
N % N % N %

I - - - - 15 3.89
II 16 4.15 15 3.89 31 8.03
III 32 8.29 42 10.88 74 19.17
IV 30 7.77 56 14.50 86 22.27
V 51 13.21 44 11.40 95 24.61
VI 28 7.25 30 7.77 58 15.03
VII 11 2.85 8 2.07 19 4.92
VIII 4 1.04 4 1.04 8 2.08
Total 172 44.56 199 51.55 386 100.0

Table 2.The mean length values of  Tinca tinca according to age groups.

 (mm.)
A
G
E
S

Female Male Female + Male

N SFL ±
(Min - Max) xS N SFL ±

(Min - Max) xS
t - test

(p<0,05) N SFL ±
(Min - Max) xS

I - -. - - -. - - 15
194,33 ± 

14,71 3,80
160 - 210

II 16
222,5 ± 15,28

3,82 15
223,73 ± 

13,98 3,61 P <0.05 31
223,10 ± 

14,43 2,59
190 - 245 205 - 250 190 - 250

III 32
249,38 ± 

11,48 2,03 42
248,24 ± 

12,83 1,98 P <0.05 74
248,73 ± 

12,20 1,42
225 - 270 225 - 280 225 - 280

IV 30
269,80 ± 

16,07 2,93 56
272,54 ± 

20,29 2,71 P <0.05 86
271,58 ± 

18,87 2,04
245 - 300 240 - 305 240 - 305

V 51
296,27 ± 

16,40 2,30 44
298,64 ± 

22,73 3,43 P <0.05 95
297,37 ± 

19,51 2,00
265 - 320 270 - 340 265 - 340

VI 28
324,29 ± 

21,89 4,14 30
325,23 ± 

22,79 4,16 P <0.05 58
324,78 ± 

22,17 2,91
290 - 370 280 - 370 280 – 370

VII 11
355,91 ± 

22,00 6,63 8
351,25 ± 

28,50 10,08 P <0.05 19
353,95 ± 

24,30 5,57
310 - 380 320 - 380 310 - 380

VIII 4
388,75 ± 6,29

3,15 4
377,50 ± 5,00

2,50 P >0.05 8
383,13 ± 7,99

2,82
380 - 395 370 - 380 370 - 395
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Table 3.The mean weight values of  Tinca tinca according to age groups.

 (g.)
A
G
E
S

Female Male Female + Male

N SW ±
(Min - Max) xS N SW ±

(Min - Max) xS
t - test

(p<0,05) N SW ±
(Min - Max) xS

I - - - - - - - 15 149,67 ± 59,05 15,2540 - 240

II 16
215,94 ± 30,01

7,50 15
217,33 ± 32,12

8,29 P <0.05 31
216,61 ± 30,53

5,48
165 - 250 180 - 270 165 - 270

III 32
305,63 ± 38,97

6,89 42
299,05 ± 30,98

4,78 P <0.05 74
301,89 ± 34,57

4,02
205 - 350 240 - 360 205 - 360

IV 30
398,00 ± 51,62

9,42 56
388,75 ± 44,88

6,00 P <0.05 86
391,98 ± 47,24

5,09
300 - 500 285 - 485 285 - 500

V 51
512,75 ± 55,99

7,84 44
504,32 ± 54,59

8,23 P <0.05 95
508,85 ± 55,21

5,66
380 - 660 300 - 590 300 - 660

VI 28
651,25 ± 
132,19 24,98 30

635,67 ± 80,74
14,74 P <0.05 58

643,19 ± 
107,96 14,18

460 – 1000 440 - 800 440 - 1000

VII 11
818,18 ± 
152,76 46,06 8

812,5 ± 97,80
34,58 P <0.05 19

815,79 ± 
129,20 29,64

680 – 1210 680 - 920 680 - 1210

VIII 4
1015 ± 155,88

77,94 4
915 ± 10,00

5,00 P <0.05 8
965 ± 115,39

40,80
840 – 1210 900 - 920 840 - 1210

Figure 2. Weight – Length relation of Tinca tinca living in Kapulukaya Dam Lake  
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Table 4. Weight – Length relations of  Tinca tinca  living in Kapulukaya Dam Lake

  Weight –length equations Correlation

Female W = 0.00022618 × L 2.5654 
log W = -3.6455 + 2.5654 log L 0.913

Male W = 0.00043812 × L 2.4436

log W = -3.3584 + 2.4436 log L 0.924

Female + Male W = 0.00015259 × L 2.6317 
log W = -3.8165 + 2.6317 log L 0.917

The condition factors calculated for Tinca tinca individuals are tabulated in      Tab-
le 5. It was observed that the condition factors of the males superior to the females 
in VII years age group. The opposite was the case for the other age groups. The dif-
ference between the males and females was not found to be statistically significant 
(t-test). The condition factor was observed to decrease by the age. The condition fac-
tors for the females, males and female + males were found to be 1.97, 1.93; and 1.95 
respectively.

Table 5. Condition factors for the Tinca tinca individuals according to age and 
gender 

Condition Factor

Age

Female Male Female + Male

N SC ±
(Min - Max)

xS N
SC ±

(Min - 
Max)

xS t- test
(p<0.05) N SC ±

(Min - Max)
xS

I - - - - - - - 15
2.00 ± 0.74

0.19
0.98 - 3.50

II 16
2.00 ± 0.49

0.12 15
1.95 ± 0.25

0.07 P <0.05 31
1.97 ± 0.39

0.07
1.43 - 3.50 1.54 - 2.25 1.43 - 3.50

III 32
1.98 ± 0.31

0.05 42
1.97 ± 0.25

0.04 P <0.05 74
1.97 ± 0.27

0.03
1.42 - 2.53 1.41 - 2.45 1.41 - 2.53

IV 30
2.04 ± 0.30

0.05 56
1.95 ± 0.30

0.04 P <0.05 86
1.98 ± 0.30

0.03
1.63 - 2.58 1.55 - 2.58 1.55 - 2.58

V 51
1.99 ± 0.31

0.04 44
1.93 ± 0.36

0.05 P <0.05 95
1.96 ± 0.33

0.03
1.53 - 2.68 1.48 - 2.51 1.48 - 2.68

VI 28
1.92 ± 0.37

0.07 30
1.87 ± 0.31

0.06 P <0.05 58
1.90 ± 0.34

0.04
1.40 - 2.52 1.39 - 2.43 1.39 - 2.52

VII 11
1.83 ± 0.33

0.10 8
1.90 ± 0.28

0.10 P <0.05 19
1.86 ± 0.30

0.07
1.46 - 2.49 1.54 - 2.20 1.46 - 2.48

VIII 4
1.72 ± 0.19

0.09
4 1.70 ± 0.05

0.03 P <0.05 8
1.71 ± 0.13

0.05
1.53 - 1.96 1.68 - 1.78 1.53 - 1.96
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4. DISCUSSION

 There were 386 Tinca tinca caught in order to determine the bio ecologic features 
of the Tinca tinca population living in  Kapulukaya Dam Lake. 

Age distributions of males and females ranged from I to VIII years. According to 
Nikolskii (24) the distribution of fish is effected by various ecologic factors. One of 
the most important one in these factors is the distribution and amount of food avai-
lable. The age distribution is also effected by mortality and fishing. Some of the stu-
dies carried out on the Tinca tinca population in various location reported the follo-
wing ranges of age: I-V in Bayındır Dam Lake (10),  I-VI in Kesikköprü Dam Lake 
(9),  I-V in Çivril Lake (11), I-VIII Porsuk Dam Lake (7), I-XIV in two gravel pit lakes 
(18) and I-VI in Hirfanlı Dam Lake (25). Kennedy and Fitzmaurice (26) reported that 
they encountered Tinca tinca individuals at XII years of age in Irish Channel. Weat-
herley (27) also stated that they encountered the individuals above IX years of age in 
their study the carried out in Tasmania. According to these data it is seen that the age 
distribution of the Tinca tinca individuals Kapulukaya Dam Lake is similar to that re-
ported for Porsuk Dam Lake reported by Yılmaz (7). 

The Tinca tinca individuals at I. year of age were not subjected to any gender dif-
ferentiation and they were taken as female + male. The males were found to domi-
nate the females at III, IV and VI years of age. The population was found to be cons-
tituted by 51.55% males and 46.56% females. The male / female ratio was found to 
be 1.157:1. It was stated that the climatic factors at the time of the study were effec-
tive on the gender maturity, breeding, breeding time, egg development and egg hatc-
hing periods (28). The male / female ratio of Tinca tinca was found to be 0.9594:1 in 
Porsuk Dam Lake (7), 0.94:1 in Kesikköprü Dam Lake (9), 0.96:1 in Bayındır Dam 
Lake (10), 1.184:1 in Hirfanlı Dam Lake (25) and  1.0294:1 in Mogan Lake (6). Ac-
cording to Nikolskii (24) the gender ratio is close to 1:1 in many species. The values 
obtained for Kapulukaya Dam Lake are very close to those obtained by Şanlı (25) and 
Göktaş (6). The percentage of Tinca tinca population in Kapulukaya Dam Lake incre-
ases between I and V. years of age and decreases afterwards. The highest and lowest 
percentages among the population were observed for the samples at V and VII years 
of age with 24.61% and 2.07%. The age composition of Tinca tinca population varied 
in the studies carried out at different times and locations by various workers. The hig-
hest percentages of the population according to ages were found to be III. age group 
in  Porsuk Dam Lake by with Yılmaz (7) with 31.70%; IV. age group in Kesikköprü 
Dam Lake by  Altındağ et.al (9)  28.57%; I.  age group in Bayındır Dam Lake by  Al-
tındağ et al. (10) with 65.9 %; III. age group in Hirfanlı Dam Lake by Şanlı (25) with 
28.22%. There are similarities and differences between the present study and the va-
lues reported in literature. The difference may largely be due to the difference in fis-
hing methods and the tools used in fishing. Even if the fishing is made using same type 
of nets in different location the age compositions may tend to be different since the 
growth rate may differ according to regions.    
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It was determined the growth in length is rapid between III to IV years of age when 
the sexual maturity is reached and slows down at latter periods.  Altındağ et.al (9) fo-
und that annual relative increase in length was between 0.06-0.47 in Kesikköprü Dam 
Lake. This value was found to be 0.120-0.302 in Bayındır Dam Lake (10), 0.08-0.28 
in Porsuk Dam Lake (7) an 0.06-0.24 in Hirfanlı Dam Lake (25). The annual relative 
increase in length in this study was found to be lower than these values. These varia-
tions in annual relative increase in length of Tinca tinca populations in various lakes 
may be attributed to the effect of biotic and abiotic factors on growth process. 

The weight-length equations for Tinca tinca population investigated in this study 
are W = 0.00022618 × L2.5654 for females, W = 0.00043812 × L2.4436 for males and              
W = 0.00015259 × L2.6317 for females + males. The value of the n in W = c × Ln pro-
posed by Le Cren (23), Brown (29) reported that the b value for length-weight rela-
tionship in the fish population, indicating the type of growth nature in fish, has been 
shown to be ranging from 2 to 4. According to these values the n value of Tinca tin-
ca population Kapulukaya Dam Lake is within normal values. The closer is this value 
to 3 the more ideal it is (2). The fact that the n value in this study is lower than 3 may 
stem from the competition between the fish for food. The value obtained in this study 
(2.6317)  is lower than those found by Altındağ et al (10) (3.1747); Altındağ et al (9) 
(3.1743); Balık et al (11) (3.01); Şanlı  (25) (2.928); Wright and Giles (18) (2.9848) 
and higher than those reported by Yılmaz (7) (2.68) and Göktaş (6) (1.78). The data 
obtained for Kapulukaya Dam Lake showed that the feeding capacity of Tinca tinca 
population is low. 

Fishing is an important source of income for the local people .It was observed that 
the local people do fishing with the use of nets with different mesh sizes. The fact the-
re was no Tinca tinca above VIII. years of age encountered showed the presence of 
fishing on this species. The start of the hunting of economically important fish speci-
es after their breeding period is of great importance for the future of their populations. 
It is therefore vitally important that the fish population be given necessary time for 
breeding. The fish below 25 cm should not be fishing taken the fact that Tinca tinca 
population in Kapulukaya Dam Lake reaches the sexual maturity at III years of age.

Consequently, as no studies have been done on population structure of Tinca tin-
ca living in Kapulukaya Dam Lake, no comparison. Thus, the present investigation 
provides basic information about the population structure of Tinca tinca  in Kapulu-
kaya Dam Lake.
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