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SUMMARY: The aim of this study which was carried out from March 2003-February 2004 was to determine the parasites of carp 
(Cyprinus carpio L., 1758) inhabiting the Kovada Lake. During the study, a total of 63 common carps were caught in different regions of 
Kovada Lake each month and investigated parasitologically. In carps, the ectoparasite, Dactylogyrus minutus of Monogenea, was found 
and endoparasites; Bothriocephalus acheilognathi and Caryophyllaeus laticeps of Cestoda were found. The most common parasitic spe-
cies was Dactylogyrus minutus.  
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Kovada Gölü (Isparta)’ndeki Sazan (Cyprinus Carpio L., 1758)’ın Parazitleri Üzerine Bir Araştırma 
ÖZET: Mart 2003 - Şubat 2004 tarihleri arasında yapılan bu çalışma ile Kovada Gölü’nde yaşayan sazan (Cyprinus carpio L., 1758)’ın 
parazitlerini belirlemek amaçlanmıştır. Çalışma süresince toplam 63 adet sazan Kovada Gölü’nün değişik bölgelerinden aylık periyot-
larla yakalanarak parazitolojik yönden incelenmiştir. Sazanlarda ektoparazit olarak Monogenea’dan Dactylogyrus minutus’a, endopa-
razit olarak Cestoda’dan Bothriocephalus acheilognathi ve Caryophyllaeus laticeps’e rastlanmıştır. En fazla rastlanan parazit türü 
Dactylogyrus minutus’tur. 

Anahtar kelimeler: Kovada Gölü, Sazan, Endoparazit, Ektoparazit, Türkiye 

 

INTRODUCTION
The common carp, Cyprinus carpio L., is apparently the most 
widely geopraphically distributed fish species. Owing to its 
adaptation to a wide range of climatic and geopraphical 
conditions, a substantial number of almost all major taxa of 
parasites have been found in wild and domestic carp. The most 
complete checklist of carp parasites records a total of 310 
parasite species (6). 

The helminth fauna of the common carp in Turkey was 
investigated by Oğuz et al., (22), Aydoğdu et al., (5, 4, 3), Kır 
et al., (15). Among the ectoparasites of the common carps, two 
species of monogenean parasites, Dactylogyrus extensus and 
Dactylogyrus minutus were collected from Uluabat Lake Oğuz 
et al., (22), Dalyan Lagoon Aydoğdu et al., (4), İznik Lake 
Aydoğdu et al., (3) and Karacaören Dam Lake Kır et al., (15). 
Two species of Crustacea, Ergasilus sieboldi and Argulus 

foliaceus were collected from Dalyan Lagoon (4), İznik Lake 
(5) and Karacaören Dam Lake (15). The endoparasite fauna was 
found to be more diverse. Species of three genera of Cestoda 
Bothriocephalus acheilognathi from Uluabat Lake (22), İznik 
Lake (3) and Karacaören Dam Lake (15), Caryophyllaeus laticeps 
from Dalyan Lagoon (4), İznik Lake (3) and Karacaören Dam 
Lake (15), Ligula intestinalis from Karacaören Dam Lake (15) 
and one genus of Acanthocephala, Neoechinohychus rutili, from 
İznik Lake (5) were determined in Turkey. 

This paper reports on seasonal changes in prevalence and 
abundance of three species of platyhelminth infecting a wild 
carp population and provides detailed information about their 
population dynamics in Kovada Lake, Turkey.  

MATERIALS AND METHODS 

Kovada Lake, the study area, is in southwestern Anatolia, 
geopraphically located at 37°38’ N, 30°52’ E, at an altitude of 
821 m. The lake is shallow (mean depth ca. 5 m) and has a 
surface area of ca. 1100 ha. 

Geliş tarihi/Submission date: 05 Nisan/05 April 2007 
Düzeltme tarihi/Revision date: 07 Haziran/07 June 2007 
Kabul tarihi/Accepted date: 07 Haziran/07 June 2007 
Yazışma /Correspoding Author: İsmail Kır 
Tel: (+90) (246) 211 40 64 Fax: (+90) (246) 237 11 06 
E-mail: ismail@fef.sdu.edu.tr 



Parasites of Cyprinus carpio 

 233

Samples of 2-9 carps were taken on a monthly basis from 
March 2003 to February 2004. The carp were caught using 
net, hook or bow-net by local commercial fisherman. The 
specimens were placed in plastic tanks with local lake water 
and immediately transferred to the research laboratory where 
they were kept in an aquarium and sacrificed within 24 hours. 
During the dissection, the gill filaments, the eyes, the fins and 
the skin were examined. The gill filaments were placed in 
separate petri dishes with 1:4000 formaldehyde. The intestine 
was dissected and placed in separate petri dishes with physio-
logical saline solution. To determine the presence of parasites, 
intestines and gills were thoroughly examined under a bin-
oculer microscope; any parasites encountered were counted. 
The parasite specimens were fixed in formaldehyde, stained 
with aceto carmine, and were mounted in Canada Balsam. 

The parasite specimens were identified using the reference 
keys of Bykhovskaya-Pavlovskaya (8), Reichenbach-Klinke 
(24), Cheng (9), Bauer (7), Chubb et al. (10) and Hoffman 
(13). Pearson’s test was used to measure correlation among 
the density of each parasite species. Minimum and maximum 
values are given in tables, with the arithmetic mean and stan-
dard deviation in parentheses. All statical analyses were per-
formed using the statistical program SPSS 12.0. 

RESULTS 

Three platyhelminth species were recovered during the 12 
month study on the wild carp population from Kovada Lake. 
These were the monogenean gill parasites Dactylogyrus minu-
tus (overall prevalence 38.09 %) and two intestinal cestodes, 
Bothriocephalus acheilognathi and Caryophyllaeus laticeps 
(overall prevalence 20.63 and 11.11, respectively). Data on the 
prevalence, abundance, maximum and minimum intensity of 
the three helminth species in the monthly samples of C. carpio 
in Kovada Lake are given in Table 1. 

The most common parasite species was D. minutus being the 
most frequent and numerous species. A total of 24 of 63 
(38.09 %) fish were infected with D. minutus. This species 
was recorded on the common carp throughout the year except 
for March 2003, January 2004 and February 2004. A total of 
460 parasites were found on 24 fish (Table 1). While the high-
est intensity were observed in August 2003, reaching a total 
number of 90 (77.7%; 12.8±5.55), the lowest level in intensity 
were recorded in December 2003, reaching a total number of 4 
(33.3%; 0±0.00). 

Two different types of Cestoda were found in the present 
study and were identified as C. laticeps and B. acheilognathi. 

Table 1. Monthly changes and species composition (Dm: Dactylogyrus minutus, Ba: Bothriocephalus acheilognathi,  
Cl: Caryophyllaeus laticeps) of the parasites of common carp (Cyprinus carpio L.,) in Kovada Lake.  

Months, number of examined fish (N), number of infected fish (In), percentage (%),  
minimum-maximum (M) and mean number of parasites (X±SD). 

 In & (%)   M & (X±SD)   TOTAL  
 N 

Dm Ba Cl Dm Ba Cl Dm Ba Cl 

March-03 2 0 0 0 0 0 0 0 0 0 

April-03 5 2 (40) 0 0 12-23 
(17.5±7.77) 0 0 35 0 0 

May-03 6 3 (50) 2 (33.3) 0 12-27 
(20.6±7.76) 

8-15 
(11.5±4.04) 0 62 23 0 

June-03 9 4 (44.4) 3 (33.3) 0 8-35 
(19±11.97) 

7-22 
(13.6± 7.63) 0 76 41 0 

July-03 6 2 (33.3) 2 (33.3) 0 8-12 
(10±2.82) 

20-30 
(25.0±7.07) 0 20 44 0 

August-03 9 7 (77.7) 1 (11.1) 0 7-23 
(12.8±5.55) 3 0 90 3 0 

September-03 7 3 (42.8) 3 (42.8) 3 (42.8) 18-28 
(23.6±5.13) 

12-22 
(15.3±5.77) 

8-24 
(17.6±8.5) 71 46 53 

October-03 6 3 (50) 1 4 8-32 
(20.3±12.01) 5 2-18 

(10.5±6.60) 61 5 42 

November-03 6 3 (50) 0 0 8-21 
(13.6±6.65) 0 0 41 0 0 

December-03 3 1  
(33.3) 0 0 4 0 0 4 0 0 

January-04 2 0 1  
(50) 0 0 5 0 0 5 0 

February-04 2 0 0 0 0 0 0 0 0 0 

Total 63 24 
(38.89) 

13 
(20.63) 

7 
(11.11) - - - 460 167 95 
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The second most common parasite species was B. acheilog-
nathi. 13 of 63 fish were infected by B. acheilognathi. A total 
of 167 parasites were found (Table 1). Parasite specimens 
were found on the common carp from May 2003 to October 
2003 and in January 2004. The infection was the highest in 
September 2003, reaching a total number of 46 (42.8%; 15.3 
±5.77). The infection was the lowest in August 2003, reaching 
a total number of 3 (11.1%; 0 ±0.00).  

C. laticeps only occurred in carp in September 2003 and Oc-
tober 2003, with a total of 7 of 63 (11.11%) fish infected, most 
commonly in October 2003 (66.6%). A total of 95 parasites 
were found on 7 fish.  

The correlation coefficient and its significance for each para-
site species is given in Table 2. As can be seen from the table, 
D. minutus and C. laticeps showed significant variations in 
density between months (<0.05).  

Table 2. Pearson correlation between parasite species (Dm: Dac-
tylogyrus minutus, Ba: Bothriocephalus acheilognathi,  
Cl: Caryophyllaeus laticeps). r: Correlation coefficient,  

p: significance (2-tailed). 

  Dm Ba Cl 

Dm r 1 .079 .583* 

 p .000 .808 .047 

Ba r .079 1 .359 

 p .808 .000 .252 

Cl r .583* .359 1 

 p .047 .252 .000 

* Correlation is significant at the 0.05 level (2-tailed). 

DISCUSSION  

Two helminth parasites were found in the intestine of the host 
fish: 2 Cestoda and one on the gills: 1 Monogenea. 

The study results (Table 1) show that the major parasite is 
Dactylogyrus minutus. The present data show that D. minutus 
infection is optimal during summer and autumn, however 
infestation by this parasite occurred throughout year except 
March 2003, January 2004 and February 2004. Dactylogyrus 
by eggs on fish gills or in water, where they fall to the bottom 
of the reservoir. Egg development depend on external condi-
tions, primarily on temperature, eg., in summer at 22-24 ºC. D. 
vastator larvae develop and hatch in 2-3 days at 18 ºC larval 
development takes approximately a month in water when wa-
ter temperature fall below 4 ºC no changes can be observed in 
eggs with development only commencing when the tempera-
ture rises (21). The data from the Kovada Lake seem to sup-
port the link with water temperature: In Kovada Lake, the 
peak of infection of D. minutus from April to June corre-
sponds with increasing water temperature, and the decline in 
infection by D. minutus decreased, during winter, coinciding 

with the decline of water temperature. This may be explained 
by the report that D. minutus is a thermophilic parasite with a 
shorter life cycle at higher temperatures (17,18,26,23) which 
could explain the dominance of this species in summer 
months. The present study supports the data in the literature 
concerning the dynamics of the occurrence of this monoge-
nean species. 

Bothriocephalus acheilognathi is a very common parasite 
species of many freshwater fish species (eg. Cyprinus carpio, 
Tinca tinca, Alburnus alburnus, Silurus glanis) (11,16). The 
eggs of this parasite species sensitive to desiccation and low 
temperature and die when frozen for 2 hours or within 20 
hours when exposed to 20 ºC. In temperature regions therefore 
worms are thought to over winter in the intestine of their de-
finitive host and in young fish two populations of parasite may 
occur: smaller worms obtained from recent infection and lar-
ger individuals acquired the previous spring/summer. Devel-
opment of larva, the coracidium, enclosed in the egg is de-
pendent on water temperature and can take as little as 2 days 
at 25 ºC to 4 days at 16 ºC. The intermediate, host several 
species of copepod, e.g. Cyclops abyssorum, Mesocyclops 
leuckarti, Ectocyclops phaleratus, Thermocyclops taihokuen-
sis, ingests the liberated larval stage in which the procercoid 
stage of the parasite develops. The fish becomes infected by 
eating the infected intermediate host (14). Water temperature 
in Kovada Lake is suitable for B. acheilognathi, exceeding 25 
ºC from May through November. The data from Kovada Lake 
seem to support the significance of water temperature, with 
the peak of infection of B. acheilognathi in summer and au-
tumn corresponding with the increase water temperature. Also 
there was a seasonal change in B. acheilognathi infection. This 
species appeared in January. Likewise, Granath and Esch (12) 
and Riggs and Esch (25) found a negative correlation between 
the abundance of B. acheilognathi and water temperature.  

Caryophyllaeus laticeps is a characteristic common parasite of 
cyprinid fishes in Europa. Seven of 63 fish were infected by 
this parasite and found in September and October. It has been 
speculated that a cycle may be affected by fish hormone lev-
els, a temperature dependent immune response and the pres-
ence of other parasitic species, e.g. Ligula intestinalis. 
Mathematical models based on the association between Cary-
ophyllaeus laticeps and bream have shown that the seasonal 
variations in the parasite numbers related to a temperature 
dependent mortality rate, feeding activity of the host and re-
cruitment rate of larvae. The increase in intensity and preva-
lence of infection in fish in spring and early summer has been 
noted in other countries, e.g. Poland, and has been associated 
with fish mortality (14). The studies of Andersen (1,2) on the 
population dynamics of Caryophyllaeus laticeps in final and 
intermediate hosts based on field data and a theoretical popu-
lation model showed three factors responsible for the cyclic 
changes in the parasite population size; a: final host’s feeding 
behaviour, b: egg production by adult worms, causing periodic 
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availability of infective larvae and c: temperature-dependent 
mortality of the parasites within final host. The data from 
Kovada Lake seem to validate at least the two first factors. In 
Kovada Lake, the peak of infection of C. laticeps in autumn 
occurs in the Kovada Lake, a new generation of Tubifex 
tubifex can already harbour the infective procercoids of C. 
laticeps which require 3.5-4 months for development from egg 
to infective stage (19,20). Swome of the factors such as avail-
ability (seasonal occurrence) of intermediate hosts, tubificids, 
are currently being investigated in the Kovada Lake. In addi-
tion, further investigations are obviously necessary in the 
Kovada Lake before causes of this seasonal occurrence of C. 
laticeps can be ascertained. 

There can be no doubt that the parasite fauna is relation with 
the host’s diet. The common carp fed mainly detritus, plank-
ton, algae, higher plants (including seeds), aquatic vertebrates 
(e.g. insect larvae, worms, crustaceans and snails) (14). The 
choise and composition of carp’s food is very important for 
the formation of the helminth fauna in this fish and this is 
considerably influenced by local conditions.   
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