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Abstract. This research was conducted to designate parasitic fauna of two major carp known as common 

carp and silver carp with the comparison of prevalence level and the intensity value of parasite infestation 

among them, besides the relationship between the biometric features and host sex with the infestation 

level. In this regard, a total of 159 samples consisting of 102 silver carp and 57 common carp were collected 

randomly, using a seine net, from Guilan ponds during spring and summer of the year 2018 a nd transported 

alive to the laboratory. Upon arriving, the biometric characteristics of each carp were measured 

individually. The specimens were next taken up from the skin, gills, and eyes of the carp. Preparation, fixing, 

and mounting of parasites was made by common protocols used in Parasitology. Recovered parasites were 

observed under a light microscope and then fixed and mounted for further purposes. As a result, the 

occurrence and intensity in the higher length group were comparatively greater than th e lower one. Also, 

the occurrence and intensity of total parasites in male carp were higher than in females, but there was no 

significance neither between length nor sex groups with parasite abundance (ρ˃0.05). Meanwhile, two 

specific species, i.e. Dactylogyrus hypophthalmichthys and Dactylogyrus aristhichtys (despite being specific 

to bighead) were identified in silver carp, and two species, i.e. Dactylogyrus extensus (specific for common 

carp) and Dactylogyrus anchoratus were detected in common carp. In the paper below, we found that the 

strength of host specificity varies in different species of Dactylogyrus isolated from common carp and silver 

carp. Moreover, silver carp was introduced as a new host for D. aristichthys in Iran warm-water aquaculture 

system. 
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Un studiu comparativ al apariției ectoparaziților între crapul comun (Cyprinus carpio) și crapul argintiu 

(Hypophthalmichthys molitrix) în iazurile de cultivare din provincia Guilan, Iran, cu accent pe 

Dactylogyrus spp. 

 

Rezumat. Această cercetare a fost efectuată pentru a desemna fauna parazită a doi crapi majori, cunoscuți sub 

denumirea de crap comun și crap argintiu, cu compararea nivelului de prevalență și a intensității infestării paraziților 

între aceștia, pe lângă relația dintre caracteristicile biometrice și sexul gazdei cu nivelul de infestare. În acest sens, un 

total de 159 de probe formate din 102 crap argintiu și 57 crap comun au fost colectate aleatoriu, plasă cu plasă, din 

iazurile Guilan în timpul primăverii și verii anului 2018 și transportate în viață la laborator. La sosire, caracteristicile 

biometrice ale fiecărui crap au fost măsurate individual. Au fost recoltate probe din pielea, branhiile și ochii crapilor. 

Pregătirea, fixarea și montarea paraziților au fost realizate prin protocoale comune utilizate în parazitologie. Paraziții 

recuperați au fost observați la microscop cu lumină și apoi fixați și montați pentru examinări ulterioare. Ca urmare, 

apariția și intensitatea în grupul de lungime mai mare au fost comparativ mai mari decât în cel mai mic. De asemenea, 

apariția și intensitatea parazitismului la crapii masculi au fost mai mari decât la femele, dar nu a existat nicio 

semnificație între grupurile de lungime sau sex abundența paraziților (ρ˃0,05). Între timp, două specii specifice, adică 

Dactylogyrus hypophthalmichthys și Dactylogyrus aristhichtys (în ciuda faptului că sunt specifice crapului cu cap mare) 

au fost identificate la crapul argintiu, iar două specii, adică Dactylogyrus extensus (specific pentru crapul comun) și 

Dactylogyrus anchoratus au fost detectate la crapul comun. În lucrare, am constatat că specificitatea gazdei variază la 

diferite specii de Dactylogyrus izolate din crapul comun și crapul argintiu. Mai mult, crapul argintiu a fost introdus ca o 

nouă gazdă pentru D. aristichthys în sistemul de acvacultură cu apă caldă din Iran. 
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Introduction 
 
Aquaculture is one of the major sectors making 
a significant contribution to Iran's domestic 
economy, and the common carp, "Cyprinus 
carpio" is apparently the most widely 
distributed and popular fish species in Iran and 
elsewhere in the world. As suggested by Grabda 
(1991), the presence of parasites is detrimental 
for a fish population and may cause high 
mortality, weight losses, and reduced fecundity 
on both cultured and wild fish species especially 
in waters contaminated with industrial and 
urban pollutants. Most ectoparasitic protozoans 
of fish are commensals, but some of them may 
produce serious diseases and mortality, 
particularly in fry and fingerlings. Kudo (1966) 
insisted that, parasitic protozoa have a direct 
life cycle that enables them to spread rapidly 
and widely in their hosts. Such rapid growth and 

multiplication of these parasites greatly 
increase their rate of infestation among fish 
causing mass mortality. Cone (1995) declared 
that, monogeneans could be the mechanical 
vectors of bacterial and viral diseases.  
 
Jarkovsky et al. (2004) recognized 
monogeneans as well-known species for their 
high degree of host specificity. Monogeneans are 
a diverse group of parasites that specifically 
infest particular host species or relatives close 
to them. They are genetically and 
physiologically closely related to the main host 
and also have similar ecological characteristics 
and features (Izyumova, 1970; Molnar, 1984). 
Monogeneans select their certain host species 
with the chemical stimuli factors emitted from 
the host surface. Host specificity has been 
suggested to be described by mechanical and 
behavioral mechanisms (Whittington et al., 
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2000; Buchmann et al., 2002). Dactylogyrus, 
with more than 900 nominal species among 
monogeneans, is the most specious genus, often 
illustrated from the gills of cyprinoids (Gibson et 
al., 1996). Paperna (1991) recorded annual 
losses of carp fry to due Dactylogyrus vastator 
infestations in breeding and nursery carp ponds 
during the spawning season. Dactylogyrus 
extensus is typically spread in the Caspian 
region. According to Dove and Ernst (1998) 
aggression and tolerance to a wide range of 
physical and chemical conditions are 
characteristic hallmarks of successful invading 
species. D. anchoratus and D. extensus 
withstanding broad ranges of water 
temperature (from 1 to 30˚C) and salinity (up to 
1.3 %) have been distributed in all water bodies 
of the country in all seasons of the year (Jalali, 
1998; Jalali and Barzegar 2006). D. anchoratus 
attaches to the base of primary filaments 
(Kollman, 1972) where osmoregulating chloride 
cells are located. Therefore, infestation with the 
parasite could be dangerous and harmful, 
especially for the fries in hatcheries (Paperna, 
1980). Identifying and determining the 
occurrence of monogeneans in both silver carp 
and common carp will provide better 
aquaculture conditions in the future and will 
help to solve some of the problems for fish 
farmers. In the following research, silver carp is 
reported as a new host for D. aristichthys in 
Iran’s aquaculture system.    
 
Materials and methods  
 
The survey was carried out on two major carp 
species cultivated in fishponds of Guilan, north of 
the country, in the year 2018. In this sense, a total 
of 159 specimens included 102 silver carp and 57 
common carp were selected randomly. The fish 
were collected with seine nets and immediately 
transferred live to the laboratory in pond water, 
and examined on arrival. Fish were euthanized 
by the insertion of a pointed needle into the 
brain; then the total length and weight were 
registered before parasitological dissection. In 
the next phase, the gills were removed by means 
of scissors and examined using a 
stereomicroscope. Preparation, fixing, and 
mounting of parasites were made by common 
protocols used in Parasitology (Lonc and 
Zotoryzycky, 1995). The parasites were 
identified according to keys by Gussev (1983) 

and Pojmanska and Chabros (1993). A drop of 
ammonium picrate-glycerin was added at the 
edge of the coverslip (Malmberg, 1970) and seen 
under a microscope. Dactylogyrus spp. were 
identified by descriptive morphometric 
measurements of  hamulus, marginal hook, 
copulatory organs and associated structure 
according to Bychowskaya-Pavlovskaya (1962). 
To detect protozoans, the mucus was scraped 
separately from the skin and gills, respectively, 
using a coverslip; subsequently the mucus was 
evenly distributed by compressing the coverslip 
on a slide. The protozoa were exposed to a 
fixative for about 15 min and then washed for 
several minutes in alcohol containing a drop of 
added iodine solution. Next, both wet and dry 
smears were mounted in Canada balsam after 
dehydration in accordance with Fernando et al. 
(1972). Digenea: Metacercaria were collected in a 
0.6% saline solution. The sample was placed with 
a little saline normal solution on a glass slide and 
appropriate pressure applied. It was fixed with 
90% alcohol then washed in 70% alcohol and 
finally stained with alum haematoxylin according 
to Fernando et al. (1972). The prevalence, 
intensity, and mean abundance levels of the 
parasite species were determined according to 
Bush et al. (1997). The length of the fish was 
divided into two classes, L1< 30.8 < L2, 9 ≤ L1≤ 
30.5, 31≤ L2 ≤ 49. Kruskal-Wallis and Mann-
Whitney analysis of variance was applied to the 
data to determine significant differences in the 
mean intensity of parasites in relation to sex and 
length classes. All statistical analyses were 
performed using the statistical program SPSS 22.  
 
Results and discussion 
 
In the present study, parasite species belonging 
to both Protozoa and Metazoa groups  were 
registered from 102 silver carp and 57 
common carp specimens. The highest number 
of parasites was isolated from common carp, 
with 372 specimens from both Protozoa and 
Metazoa groups. Thirty-six out of 57 common 
carp (prevalence 63.15%) and 33 out of 102 
silver carp (prevalence 32.35%) were infected 
with different species of parasites. 
 
Diplostomum spathaceum was only observed in 
silver carp, with a low prevalence and mean 
intensity of 2.9% and 1 respectively. Unlike 
common carp, silver carp lives on the middle 
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layer (column) of the water bodies, whereas 
the cercaria of this digenean exists and swims 
towards the surface, therefore infecting of fish 
occurs upon encountering it. A range of fish 
species including carp and all its varieties are 
infected by eye flukes belonging to the 
Diplostomum species complex (Kennedy and 
Pojmanska, 1996).  
 
According to table 1, the prevalence, intensity, 
mean abundance, and parasite range due to 
Ichthyophthirius multifiliis in common carp, have 
the highest level in comparison to those in silver 
carp. Severe epizootics are caused by the 
disease among different fish species in 

aquariums, hatcheries, and ponds, as well as in 
wild fish populations (Ezz El-Dien et al., 1998; 
Thilakaratne et al., 2003; Kim et al., 2002). The 
parasite directly damages the gills and skin of 
fish, disrupting the osmoregulation process and 
ionic regulation, thus causing gateways for 
secondary infestations caused by bacteria and 
fungi, eventually leading to the death of fish 
(Ewing and Kocan, 1987, Ewing et al., 1994; 
Tumbol et al., 2001). Ich outbreaks are more 
prevalent in intensive aquaculture systems, 
(Valtonen and Keränen, 1981) due to the 
confinement of fish under stressful conditions 
and the exponential increase in parasite 
numbers (Clark et al., 1995). 

 
 

Table 1. Infestation level of parasites in silver carp and common carp due to various parasite species from the Guilan province 
farms in the spring and summer of the year 2018 

 

Species Parasite infestation 
Parasite 

range 

Mean 
abundance 

Sd± 

Mean 
intensity 

Sd± 

Prevalence 
value 
(%) 

Hypophthalmychthys  Diplostomum spathaceum 1 0.02 ± 0.171 1 ± 0 2.9 
molitrix 
N = 102 

Dactylogyrus spp. 
(hypophthalmichthys & 
aristichthys) 

1-16 1.82 ± 3.75 6.2 ± 4.63 29.4 

 Ichthyophthirius multifiliis 2-5 0.2 ± 0.91 3.5 ± 2.12 5.8 
 Nematode 2 0.05 ± 0.34 2 ± 0 2.9 

Cyprinus carpio Posthodiplostomum sp. 1 0.05 ± 0.229 1 ± 0 5.2 
N = 57 Dactylogyrus spp. 

(extensus & anchoratus) 
1-20 1.73 ± 4.5 4.12 ± 6.49 42.1 

 Ichthyophthirius multifiliis 1-65 3.47 ± 14.9 33 ± 45.25 10.5 
 Trichodina sp. 10 0.52 ± 2.29 10 ± 0 5.26 
 Copepod 1-5 0.73 ± 1.44 2.8 ± 1.48 26.31 

159 Total 1-65 3.69 ± 12.02 8.52 ± 17.27 43.39 

 
 

Trichodina sp. infestation was only identified in 
Cyprinus carpio in this study, with a medium 
range of the prevalence and intensity. As stated 
by Thomas and Wellborn (1967), Trichodina 
spp. is the most common ectoparasite, which is 
pathogenic to the both freshwater and marine 
fish. The infestation is associated with high fish 
density (Dogiel, 1961). In a state of stress, 
many species of Trichodina will become 
pathogenic, and the diet and respiration of 
small fish are impaired (Sarig, 1968; Ahmed, 
1976).  
 
This ciliate has strictly emerged sequent to 
contamination and deterioration of water 
quality conditions and proliferated by 
increasing the organic matter (Moraes and 
Martins, 2004).  

Another potential parasitic species found in 
this research was a copepodid form of Lernaea 
with prevalence and intensity infestation of 
26.3% and 2.8±1.48 respectively. Although 
only the copepodid stage of the parasite was 
observed in common carp, it is predictable that 
the development of adults in the warm seasons 
will induce a development of severe skin 
lesions. Lernaea often induces heavy mortality 
in bighead rather than silver carp and common 
carp. A detailed study on morphology, life 
history, and pathology of Lernaea in addition to 
its control was conducted by Yin et al. (1963); 
the authors suggested that anchor worms that 
parasitize the silver carp and common carp are 
the same species, respectively L. cyprinacea. 
Lernaea cyprinacea parasitizing cultivated 
cyprinids is considered the most harmful 
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species endangering the success of production 
on the Iranian fish market in the last three 
decades (Mokhayer, 1981; Jalali, 1998). 
 
In the current study, Posthodiplostomum sp. 
was identified from common carp with low 
infestation level; Posthodiplostomum cuticulata 
was reported from south of the Caspian Sea in 
Iran (Mokhayer, 1981).  
 
As shown in table 1, the most common 
parasite in both common carp (Cyprinus 
carpio) and silver carp (Hypophthalmichthys 
molitrix) was Dactylogyrus spp. with 
prevalence of 42.1% and 29.4%, respectively. 
Kutlu and Öztürk (2006) and Çolak (2013) 
reported an increased prevalence of D. 
extensus in C. carpio in Turkey of 91.5% and 
85.7%, respectively, while Soylu and Emre 
(2007) recorded lower value, 23.6% on the 
same host. These differences probably depend 
on the multiple variations of the biology, 

nutrition, the behavior of fish, and also 
environmental conditions in different locations 
where the fish were collected. In current study, 
D. extensus and D. anchoratus were the most 
frequent species of monogeneans with the 
highest infestation rate. Due to the mixed 
infestations with Dactylogyrus species, the 
variations of the prevalence and intensity of 
these species could not be precisely 
determined. Therefore, the prevalence and 
intensity rate of these species were combinedly 
evaluated. Two specific species of Dactylogyrus 
namely, D. hypophthalmichthys (figure 2) and 
D. aristichthys (figure 1) were recorded from 
silver carp, and two species, D. extensus (figure 
4) and D. anchoratus (figure 3) were reported 
from common carp. D. extensus is known to be 
specific for C. carpio (Markevic, 1951; 
Bychovskaya-Pavlovskaya et al., 1962; Gusev, 
1985). In the present research, silver carp was 
revealed as a new host for D. aristichthys in 
Iran carp culture.   

 

 
 

Figure 1. Attachment apparatus of D. aristichthys from the gills of silver carp. mag 400x 

 

 
 

Figure 2. Attachment apparatus of D. Hypophthalmichthys from silver carp. mag 400x 
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Figure 3. Opisthaptor of D. anchoratus from the gills of common carp. mag 400x 
 

 
 

Figure 4. Copulatory organ of D. extensus from common carp. mag 400x 
 

 
According to investigations conducted by Jalali 
(1992), ecological conditions are effective in 
the host specificity domain. Thus, in normal 
conditions, parasite species are able to find 
their own specific host, but in artificial 
conditions when the main host lacks, other 
genetically close related hosts will be used by 
the parasites. Jalali (1998) considered that, in 
spite of the fact that monogeneans possess high 
host specificity, they could be temporarily 
found in another different host than the 
specific one, and this could be due by the high 
similarities between the specific host and that 
one parasitized at some point. Poulin (2002) 
stressed monogeneans have a direct life cycle 
that, in ecological and evolutionary 
backgrounds, exhibit powerful model 
organisms to seek for a connection between 
host and parasite diversification.            
 
Different species of Dactylogyrus have been 
already collected from the cyprinid of fish 

breeding and reproduction centers in the 
country′s all three areas. D. extensus was 
reported in Cyprinus carpio and Carassius 
gibelio of the Caspian Sea basin (Sarmatyan) 
and the Karun River of the Khuzestan province 
(Tigris) hatchery centers. D. aristichthys have 
been reported from fish reproduction centers 
of the Caspian Sea basin (Jalali and Molnar, 
1990). D. hypophthalmichthys was reported 
from silver carp in reproduction centers of the 
Caspian Sea basin, and while D. vastator from 
Cyprinus carpio in hatcheries and fish 
reproduction centers of the Caspian Sea basin 
and Anzali lagoon (Jalali and Molnar, 1990). D. 
hypophthalmichthys was recorded from silver 
carp in reproduction centers of the Caspian Sea 
basin (Jalali and Molnar, 1990).  
 
According to the obtained results, we 
hypothesize that dactylogyrids probably have a 
relatively lower host specificity for silver carp 
compared to the bighead. Thus the silver carp 
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was additionally exposed to infestation with D. 
aristichthys, more specific to the bighead carp, 
apart from D. hypophthalmichthys, its specific 
species. This can be matched with Šimková's 
(2006) consideration who believed “in terms of 
host specificity Dactylogyrus species may range 
from strict specialism (i.e. a species restricted 
to a single host species) and intermediate 
specialism (i.e. a species restricted to a single 
host genus) to intermediate generalism (i.e. 
species parasitizing phylogenetically related 
non-congeneric hosts) and true generalism (i.e. 
species parasitizing phylogenetically unrelated 
hosts)”.  
 

The infestation levels of monogeneans on their 
fish hosts significantly influence factors such as 
fish size and accepted density, as was recorded 
for D. extensus on cultured and wild carp by 
Özer and Erdem (1999). Some researchers 
have demonstrated no relationship between 
parasite intensity level and host size (Kadlec et 
al., 2003; Tekin-Ozan et al., 2008). The current 
results agreed with them, having no significant 
relationship between the abundance of 
parasites and the length of the fish host 
(p>0.05). There is also no significant 
relationship (p>0.05) between sex and the 
abundance of host parasites (table 2).   

 
Table 2. Variation of occurrence and infestation intensity of parasites in Silver carp and Bighead due to average length and 

sex groups from the Guilan province s’ farms 
 

Length sex Lt = 30.8 ± 12.07 (cm) 
(N=138) 
(N=57) 

L2 = 39.1 ± 4.86 (cm) 
(N=84) 
Female 
(N=27) 

L1 = 18.1 ± 7.9 (cm) 
(N=54) 

Male 
(N=30) 

 
 
Infestation 

Occurence 36.95 
47.36 

19.56 
26.31 

17.39 
21.05 

Mean intensity 
SD ± 

8.41 ± 20.04 
7.3 ± 5.65 

4.2 ± 3.38 
7.4 ± 6.76 

13.12 ± 29.28 
7.25 ± 4.92 

Abundance 
SD ± 

3.10 ± 12.63 
3.47 ± 5.32 

0.82 ± 2.21 
1.94 ± 4.62 

2.28 ± 12.59 
1.52 ± 3.64 

Parasite range 1-85 
2-18 

1-11 
2-18 

1-85 
3-12 

 
PL= 0.554   ρ˃0.05   *not significant  
PS= 0.720   ρ˃0.05   *not significant 

 
 
Conclusions 
 
In order to prevent the infestation of carp with 
ectoparasites in the warm water aquaculture 
system, it is necessary to implement measures 
aiming the control and prohibition the entry 
into the country of exotic or imported fish. The 
use of natural rivers, rich in weeds, as a source 
of water in fish farming should also be banned, 
as they are significant reservoirs of various 
parasites. Also, entry of some carp species that 
are carriers of dangerous Dactylogyrus species 
with having genetically and physiologically 
similarities must be forbidden. Furthermore, 
the admittance of exotic fish, ecologically 
closely related to the main host, ought to be 
strictly prohibited. Meanwhile, the current 
study reports the silver carp as a new host for 
D. aristichthys in Iran carp farms.  
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