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In this study, dactylogyrid parasites on the gills of four cyprinid fishes (Blicca bjoerkna,
Rutilus rutilus, Scardinius erythrophthalmus, Vimba vimba) in Lake Manyas, Turkey, were
examined on the basis of samples taken from on-site surveys carried out between Janu-
ary—1997 and November—1998. The intensity of Dactylogyrus infection was investigated de-
pending on the parasite species, the years and seasons, and host fish size. Four Dactylogyrus
species were identified on the gills of host fishes: D. sphyrna on B. bjoerkna, D. crucifer on R.
rutilus, D. difformis on S. erythrophthalmus, D. cornu on V. vimba. The prevalence and mean
intensity of Dactylogyrus infection for each parasite species was determined as follows: D.
crucifer (41.5%, 10.65+5.79 specimens/fish), D. cornu (14.2%, 30.24+11.30), D. difformis
(28.1%, 31.71£30.95), D. sphyrna (28.7%, 16.76£16.88). While maximum intensity was re-
corded for D. difformis, the lowest was for D. crucifer. However, it was not a statistically
meaningful difference for all the parasite species. As regards the prevalence of the parasite
species depending on the years, it was observed higher in 1998 than in 1997. Regarding the
seasonal changes in the intensity and prevalence level, a very sharp decrease in the intensity
levels of the parasite species was determined for the three fish parasites, except D. crucifer, be-
tween the late autumn and winter.
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INTRODUCTION

Dactylogyrids are common monogenean parasites which are usually numer-

ous and have a high species intensity on the gills of cyprinid fishes. The parasites
are also highly host specific, that is, they tend to make a community on a particular
host fish (KOSKIVAARA et al. 1991).

At least 10 freshwater fish species exist in Lake Manyas, Turkey. The most

common species include rudd (Scardinius erythrophthalmus), roach (Rutilus ruti-
lus), common carp (Cyprinus carpio), white bream (Blicca bjoerkna), Danube
bleak (Chalcalburnus chalcoides), sand goby (Gobius fluviatilis) (ERK’ AKAN 1997).
To date, several researchers have investigated parasite fauna of particular fish spe-
cies in Lake Manyas. OZTURK and ALTUNEL (2001) investigated the presence of
endohelminth parasite species in Blicca bjoerkna, Rutilus rutilus, Scardinius
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erythrophthalmus, Vimba vimba and found three species of cestoda (Caryophyllaeus
laticeps, Caryophyllaeides fennicus, Ligula intestinalis-plerocercoid). In another study
on danube bleak (Chalcalburnus chalcoides), OZTURK and ALTUNEL (2002) identi-
fied one species of monogenea, Dactylogyrus chalcalburni.

The aim of this study was to investigate the existence of dactylogyrid parasite
fauna on four cyprinid fishes in Lake Manyas, Turkey. Moreover, it aimed to deter-
mine changes in Dactylogyrus species intensity and prevalence level depending on
years and seasons, and host fish size. In the former respect, the present study is par-
ticularly interesting given that so little is known about the seasonality of Dactylo-
gyrus species in Asia Minor, Turkey.

MATERIALS AND METHODS

The study area was in Northwest Anatolia, located at 41°11°N, 27°58’E (Fig. 1). Itis a natural,
eutrophic, and shallow lake (mean depth ca. 4 m) with a surface area of 150 km?. The lake has an aver-
age water temperature 25-26 °C in June and it does not frezee in winter (ERK’AKAN 1997).
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Fig. 1. Location of Lake Manyas in Northwest Turkey
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Dactylogyrus species on the host fishes were studied by means of seasonal samples of 8 to 24
fishes from the each species in the Lake from January, 1997 to November, 1998. Fish specimens
caught by local fishermen using gill-nets were placed in plastic containers containing lake water, and
then, transferred to the research laboratory. After sacrified, the lengths of the fishes were recorded
and the gill-arches were cutt off the body. The gills were examined and the parasites were isolated
with the help of a stereo microscope with x12 and x30 magnification. Some of the parasites were
fixed in glacial acetic acid and preserved using glycerin-gel under the cover glass in accordance with
PRITCHARD and KRUSE (1982). For the identification of the parasite specimens, based on BYKHOWS-
KAYA-PAVLOVSKAYA et al. (1962), a light microscope with x100 and x400 magnification was used.

Data on parasite species were categorized according to the years (1997-1998) and seasons
(spring, summer, autumn, and winter) as well as host fish sizes. To establish the connection with the
seasonal changes, water temperature for each season was measured throughout the study period as
shown in Figure 2. The research clearly shows that the temperatures are remerkably different for each
season: spring (March-May), summer (June—August), autumn (September—November), and winter
(December—February).

Total number of parasites was determined exactly by counting. Prevalence and intensity of in-
fection was calculated for each parasite species in accordance with the method by MARGOLIS et al.
(1982). Spearman’s test was used to measure correlation between the intensity of each parasite spe-
cies and host fish size. Kruskal-Wallis analysis of variance was applied to the data to determine the
existence of any meaningfull difference in mean intensity of the parasite species. All statistical analy-
ses were performed using the statistical program SPSS 10.0.

RESULTS

The study has findings which are summarized in Table 1. Their details re-
lated to the parasite species linked to the species of host fishes; prevalence and in-
tensity levels on the basis of years, seasons, and host fish size.

The first finding of the study is related to the species of the parasites founded
on the host fishes. In this connection, four Dactylogyrus species were found on
gills of the host fishes: Dactylogyrus sphyrna LINSTOW, 1878 on Blicca bjoerkna
Dactylogyrus crucifer WAGENER, 1857 on Rutilus rutilus; Dactylogyrus difformis
WAGENER, 1857 on Scardinius erythrophthalmus; Dactylogyrus cornu LINSTOW,
1878 on Vimba vimba.

Table 1. List of Dactylogyrus species found on four cyprinid fishes in Lake Manyas

Efn  Ifn & (%) Ip - Hf M & (X£S.D.) >

123 51(41.5) D. crucifer — R. rutilus 2-25 (10.65%5.79) 544
148 21 (14.2) D. cornu—V. vimba 6-50 (30.24+11.30) 635
135 38(28.1) D. difformis — S. erythrophthalmus  2-120 (31.71£30.95) 1205
115 33 (28.7) D. sphyrna — B. bjoerkna 1-64 (16.76+16.88) 554

Efn: examined fish number, Ifn: infected fish number, Ip: identified parasite species, Hf: host fishes,
M: minimum-maximum parasite number, X: mean intensity, S.D: standard deviation, X: total para-
site number
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Table 2. Intensity and prevalence of Dactylogyrus species of the host fishes in Lake Manyas

1997 1998
Parasite species  Efn Prv Mnx Int Efn  Prv Mnx Int
D. crucifer 59 355 3-18 9.444.5 64 468  12-20 11.4+6.4
D. cornu 79 0 0 0+0.0 69 304 6-50 30.2%11.3
D. difformis 73 35.6 248  17.6£14.6 62 193 12-120 62.1£35.5
D. sphyrna 55 21.8 4-16 8.1£3.2 60 350 1-64 21.7+£19.4

Efn: examined fish number, Prv: prevalence (%), Mnx: Minimum-maximum parasite number, Int:
mean intensity and standard deviation

The second finding of the study is related to the prevalence and intensity lev-
els on the basis of the years in the study period (Table 2). Prevalence and mean in-
tensity of the parasite species was higher in 1998 than in 1997, but there was no sta-
tistically significant difference among the three parasite species in this respecect
(P >0.05), except D. cornu which had a meaningful prevalence (P <0.01). It
seems that the basic reason for this difference was the absence of D. cornu on the
gills of V. vimba in 1997, whereas it was commonly found in 1998.

While, maximum intensity was recorded for D. difformis, it was the lowest
for D. crucifer, but there were no significant differences among the parasite spe-
cies (P > 0.05). In 1997, the maximum intensity was found for D. difformis with 48
specimens in summer on S. erythrophthalmus. In 1998, the intensities for all the par
asite species were significantly higher than in 1997. The highest intensity level was
again found for D. difformis with 120 specimens in summer on S. erythrophthalmus.
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Fig. 2. Prevalence (broken line) and mean intensity (solid line) of D. sphyrna on B. bjoerkna in Lake
Manyas over two years, and the water temperature (*) of the Lake during the study period (surface)
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Fig. 3. Prevalence (broken line) and mean intensity (solid line) of D. crucifer on R. rutilus in Lake
Manyas over two years

The third finding of the study is linked to seasonal changes in the prevalence
and intensity levels of the parasite species (Figs 2-4). Figure 2 clearly shows that
the changes in the water temperature in the study area were not constant, that is, it
changes sharply during different seasons. As it is seen, the intensity of the species
was highest in summers and autumns. It decreased between late autumn and winter
for the entire three parasite species, except for D. crucifer.
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Fig. 4. Prevalence (broken line) (O: D. cornu, A: D. difformis) and mean intensity (solid line) of the
parasite species (@: D. cornu, A: D. difformis) on Vimba vimba and Scardinius erythropthalmus in
Lake Manyas over two years
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Fig. 5. Prevalence (broken line) (O: D. sphyrna, A: D. crucifer) and mean intensity (solid line) of the
parasite species (@: D. sphyrna, A: D. crucifer) on Blicca bjoerkna and Rutilus rutilus in relation to
the groups of fish size
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Fig. 6. Prevalence (broken line) (O: D. cornu, A: D. difformis) and mean intensity (solid line) of the
parasite species (@: D. cornu, A: D. difformis) on Vimba vimba and Scardinius erythrophthalmus in
relation to the groups of fish size
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The final finding of the study is connected to prevalence and intensity levels of
the parasite species on the basis of host fish sizes given in Figs 5 and 6. Both the
prevalence and mean intensity levels of the parasite species varied in different host
fish size. D. difformis was particularly founded on smaller host fish specimens and
its prevalence was observed higher on such specimens than bigger ones (58.8%,
9.1%). While it had a maximum mean intensity of 70.8+31.4 on the second group
of the host fish size, it decreased on the bigger host fish sizes. D. cornu was
founded on all sizes of the host fish with slightly changing prevalence rates be-
tween 21.5% and 6.9%. While its prevalence reached the maximum level on the
middle host fish size, its mean intensity reached maximum level on the second
group of the host fish size (39 parasites/fish). D. sphyrna was observed to be ex-
isted in all host fish sizes, except the last group, with a prevalence level changing
erratically between from 46% and 23%. It reached the maximum mean intensity
level on the second group of host fish size (28 parasites/fish). Similarly, D. crucifer
existed in all host fish sizes. While it’s mean intensity reached its maximum level
on the biggest host fish size (13.4 parasites/fish), its prevalence reached the maxi-
mum level in the second small host fish fish size (70.0%).

DISCUSSION

Several faunistic and seasonal studies on Dactylogyrus species have been done
to date (VALTONEN et al. 1990, LUX 1990, POIMASNKA 1994, LACASA-MILLAN &
GUTIERREZ-GALINDO 1995). Some of these studies are mainly focused on the ex-
istence of Dactylogyrus species in connection with host fish size and seasonal
changes (KOSKIVAARA et al. 1991, OZTURK 2002). Such studies have shown that
the Dactylogyrus species variety and richness changed from locality to locality.
Similarly, this study determined the existence of four dactylogyrid species in Lake
Manyas on the basis of seasonal dynamics and host fish size.

Temperature is commonly regarded as one of the most important factors de-
termining the existence and abundance of monogenean parasites (KOSKIVAARA et
al. 1991). While some of them tend to produce more at a higher water temperature,
others prefer a cool water temperature (HANZELOVA & ZITNAN 1985). For exam-
ple POJMANSKA (1995) found that the optimum period for the growth of Dactylo-
gyrus lamellatus was in winter and the maximum infection level for D. nobilis was
in autumn or spring when the water temperature was cool. This study also supports
this view, observing that three dactylogyrid species, D. cornu, D. difformis, D.
sphyrna were reached the maximum infection level in summer period when the
water temperature was the highest and D. crucifer was reached the maximum in-
fection level in spring and autumn with no infection level in summer.
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However, it should be keep in mind that the seasonal abundance of dactylo-
gyrids is sometimes more influenced by other abiotic and biotic factors than by
temperature; e.g. Dactylogyrus solidus is very sensitive to oxygen depletion (BAUER
1962). Similary, GONZALES-LANZA and ALVAREZ-PELLITERO (1982) claimed that
the relationship of the Dactylogyrus legionensis to temperature was not clear, and
that other abiotic (light, pH, oxygen and salinity) and biotic (spawning) factors had
more influence on the existence of parasite species.

It is generally accepted that fish are exposed to increased monogenean infec-
tions during spawn period when they are most sensitive (HANZELOVA & ZITNAN
1985). CHUBB (1977) found that Dactylogyrus populations showed peaks in spring
and early summer, the period during which many of their host fishes spawn. Dur-
ing this period, as well as during hibernation period in spring or summer, the resis-
tance of fish decreases, causing an increase in reproduction of monogenetic spe-
cies. This is another common finding that our study supports. In the study area,
Lake Manyas, the spawning of the some cyprinid fish species takes place at the end
of May and at the beginning of the June, when the water temperature is at least
21-24 °C (BALIK et al. 1997). This study found that the intensity of Dactylogyrus
infection already started rising in spring when the water temperature just began to
rise. Therefore, it can be concluded that the high dactylogyrid intensities in spring
and early summer were apparently influenced by the spawning of the host fish
rather than the little increase in the water temperature.

As regards the relationship between the level of monogenean infection and
the size of the host fish, there have been several researches. As one of them, GON-
ZALES-LLANZA and ALVAREZ-PELLITERO (1982) found that the prevalence of a
Dactylogyrus species on the host fish aged 2—7 years was higher than other ages.
Similarly, KOSKIVAARA et al. (1991) did not find any monogenean parasites on
roach under 3 years old. Therefore, they concluded that Dactylogyrus infection in-
creased with the age of the roach due to the fact that the older fish have a larger gill
surface area with no permanent immunity against these parasites. The present study
is in paralell with this conclusion regarding three species, D. cornu, D. crucifer, D.
sphyrna it determined. On the other hand, it found that, the other species, D.
difformis, was more abundant in young host fishes than older ones in parallel with
the results published in an earlier work by OZTURK (2002).

In conclusion, a new locality, Lake Manyas in Asia Minor (Turkey), is found
for existence of the four Dactylogyrus species. In this connection, it contributes to
the existing studies, focussing on the relationship between parasite species and
host fish species in a different geographical location. In addition, it examines the
occurrence, prevalence, and intensity levels of infection linked to seasonal changes
and host fish sizes.
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