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Abstract:

Roach Rutilus rutilus (Linnaeus, 1758) is a very com-
mon fish species for Turkish inland waters, especially
in Biiyiikcekmece Reservoir (Istanbul). The species is
one of the most caught fish species and holds econom-
ic consumption value even though it is mostly infected
by Ligula intestinalis (Linnaeus, 1758), a pseudophyl-
lidean cestode causing severe pathological effects on
fishes. The aim of the study was to determine the
presence of L. intestinalis plerocercoids in its fish host
R. rutilus and investigate the effects of the parasite on
the condition of the fish. With this purpose, the fish
specimens have captured from Biiyiikcekmece Reser-
voir with using gillnets having different mesh sizes
(10x10 mm, 20%20 mm, 30x30 mm, 40x40 mm and
50x50 mm) from March 2009 to February 2010. The
fork length and body weight of fish specimens
(n=1857) were varied between 6.0-29.2 cm and 2.53—
561.00 g, respectively. In total, 4.52% of specimens
were infected by the plerocercoids. Infection by L. in-
testinalis was observed during summer, autumn and
winter months but not spring. Parasite-host index (PSI
%), prevalence (%) and mean intensity of plerocer-
coids for infected fishes were calculated, monthly. PSI
(%) was estimated maximum in January as 18.49%

while prevalence (%) was 32.31% in July and mean
intensity of plerocercoids is 6.0 in October. Statistical-
ly significant differences between K values of non-
infected and infected specimens among length groups
and months were recorded (Mann-Whitney U Test,
p<0.05). Results showed that, L. intestinalis plerocer-
coids seem to be affected significantly on the condi-
tion and body health of its host R. rutilus.
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Introduction

Fish is very important protein sources as food be-
sides their importance for the economies of coun-
tries and being an object of sportive and orna-
mental fishing. Besides direct losses caused by
mortality, parasites may have considerable im-
pact on growth and fish behavior, their resistance
to other stressing factors, susceptibility to preda-
tion, etc.; their presence may also reduce market-
ability of fish (Scholz, 1999). In Turkish inland
waters, especially in Marmara Region, roach Ru-
tilus rutilus (L.) is very common and has an eco-
nomical value (Geldiay and Balik, 2007). Its first
record for Biiyiikgekmece Reservoir is given in
1986 (Merig, 1986) and now it’s one of the most
dominant fish species of the reservoir.

Ligula intestinalis (L., 1758) is a pseudophyllide-
an cestode which is known to induce severe
pathological effects on fish (Ergoniil and
Altindag, 2005; Loot et al., 2001) and the most
common infection parasite reported in Turkish
inland waters (Innal et al., 2007). Ligulids have a
complex life cycle involving copepods, fishes
and birds. Firstly, the coracidium larva surviving
1-2 days in the water penetrates the gut wall of a
copepod and develops into a procercoid. The in-
fected copepod is ingested by a planktivorous cy-
prinid fish (e.g. R. rutilus), and the parasite lar-
vae develop into the plerocercoid stage in the
body cavity. The definitive host is an ichtyopha-
gous predatory bird in which L. intestinalis
reaches sexual maturity. Parasite eggs are then
released into the water with bird faeces (Loot et
al., 2001; innal et al., 2007).

Infection with L. intestinalis effects cultured or
free—living fish of freshwater in all over the
world (Shargh et al., 2008). It has been reported
from a broad range of fish families, such as Cy-
prinidae, Cobitidae, Salmonidae, Esocidae, Pleu-
ronectidae or Siluridae (Innal et al., 2007; Bouzid
et al., 2008). It is known to effect especially A/-
burnus escherichii, Leuciscus cephalus, Tinca
tinca, Cyprinus carpio, R. rutilus which are
members of the Cyprinidae (Loot et al., 2001;
Ergoniil and Altindag, 2005; Innal et al., 2007).
According to Williams and Hoole (1992), nu-
merous ecological and pathological studies have
revealed that the parasite can seriously affect the
population dynamics of both wild fish and those
involved in aquaculture. There is limited data on
relation of the parasite and its fish host R. rutilus
(Kennedy and Burrough, 1981; Loot et al., 2001;
Oguz et al., 2004; Carter et al., 2005). The aim of

the present study is to determine the occurrence
of the parasites on host and investigate the effects
of parasite for condition and length—weight rela-
tionship of host fishes living in Biiylikgekmece
Reservoir.

Materials and Methods

The present study was carried out in Biiyiik¢ek-
mece Reservoir between March 2009 and Febru-
ary 2010. During the monthly sampling surveys,
gillnets (50 m length and 2.5 m depth) having
different mesh size (10x10 mm, 20x20 mm,
3030 mm, 40x40 mm and 50x50 mm) were
used for fishing. Fish specimens were measured
to the nearest 0.1 cm (fork length, FL) and 0.01 g
(body weight, W), and then dissected to deter-
mine the number and weight of plerocercoid lar-
val forms of parasites occurring in the abdominal
cavity. Prevalence (%) and mean intensity were
calculated according to Bush et al. (1997). Para-
site-host index (PSI %) was calculated according
to Kesler et al. (2009). Variations of prevalence
(%), mean intensity and PSI (%) among months
and length groups were examined.

The length—weight relationship was calculated
using the equation "W = a*L"", where W is the
total weight (g), L is the fork length (cm), and a
and b are the equation parameters (Le Cren,
1951; Froese, 2006). Fish condition was assessed
by Fulton’s Condition Factor "K=(W/L**100"
(Ricker, 1975) for infected (without plerocer-
coids) and non—infected specimens. All statistical
analyses were performed with SPSS software
16.0. Prior to statistical analysis, all data were
tested for normality of distribution using the
Kolmogornov—Smirnov test. Mann Whitney U
test was performed to test the differences be-
tween the length, weight and condition values of
infected and non-infected fish among months and
length groups (Zar, 1999).

Results and Discussion

In present study, a total of 1857 R. rutilus speci-
mens, captured from the Biiyiikcekmece Reser-
voir, were investigated and the results showed
that 84 of the 1857 fishes (4.52%) were infected
by plerocercoids. The fork length ranged from
6.5 to 25.0 cm for infected specimens while it
was between 6.0 and 29.2 cm for non-infected
specimens. Total weight ranged between 3.66
and 327.30 g for infected fish and 2.53 and
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561.00 g for non-infected fish, respectively
(Table 1).

Infection by L. intestinalis was observed during
summer, autumn and winter months but not
spring. The maximum infection rate was deter-
mined in July while it was lower during the au-
tumn and winter (Figure 1). Parasite-host index
(PSI %), prevalence (%) and mean intensity of
plerocercoids for infected fishes were calculated
among months (Table 2) and length groups
(Table 3). PSI (%) was estimated maximum in
January as 18.49% while prevalence (%) was
32.31% in July and mean intensity of plerocer-
coids was 6.0 in October.

The condition factors of non-infected and infect-
ed specimens (without plerocercoids) specimens
are given at Table 1. Statistically significant dif-
ferences between K values of non-infected and
infected specimens among length groups and
months were recorded (Mann-Whitney U Test,
p<0.05). Differences between K values for non-
infected and infected specimens among length
groups and months are shown in Table 3 and Ta-
ble 4.

The length—weight relationships were estimated
and b values were determined as 3.383%0.001
and 3.222+0.011 for the non—infected fishes and
infected fishes (without plerocercoids), respec-
tively (Figure 2).

It was reported that the values of intensity and
prevalence have changed according to seasonal
conditions and fish species, increasing of the par-
asites especially in summer (Akmirza, 2007).
Since the immune response of poikilothermic
vertebrates is temperature dependent, lower water
temperatures would result in a lower antibody re-
sponse (Williams and Hole, 1992). Oguz et al.
(2004) were observed that the rate of infection

increased steadily from winter to summer and au-
tumn except spring. In Yenice Irrigation Pond
(Turkey), the maximum density of this parasite
has occurred in July. Similarly, in present study,
infection wasn’t observed in spring and the max-
imum infection rate was determined in July while
it was lower during the autumn and winter.

The condition factor of infected fishes is signifi-
cantly lower than that of healthy ones (Mahon,
1976). In present study, a similar result was mon-
itored as condition factor of infected fishes is
significantly lower from the non-infected speci-
mens (Table 3 and Table 4). The parasite may
have changed the food intake of the host and so,
the condition as an indicator of feeding intensity
of fish was effected negatively. Also, many re-
searchers have studied some effects of this para-
site for fish host such as growth, endocrine sys-
tem, gonadal development and had determined
that L. intestinalis was caused many pathogenic
effect on host fish. The parasite can cause dam-
age to the host fish specimens especially by com-
pression and atrophy of vital organs including the
gonads, liver in the coelomic cavity of the infect-
ed fish (Oztiirk and Altinel, 2001; Jopling and
Taylor, 2003; Oguz et al., 2004; Carter et al.,
2005; Hecker and Karbe, 2005; Dejen et al.,
2006). Similarly, in present study, macroscopic
investigations showed that stomachs of fish spec-
imens were swollen and gonads were deformed.
Conversely, Ergoniil and Altindag (2005) report-
ed that the condition factors calculated for infect-
ed and non-infected tench did not exhibit a
marked difference for Mogan Lake population
and, Weekes and Penlington (1986) were found
no significant difference in condition factors be-
tween infected and uninfected trout Salmo gaird-
neri in New Zealand.

Table 1. Descriptive statistics and estimated parameters of length-weight relationships and condition
factors of infected and non-infected R. rutilus, Biiyiikkgekmece Reservoir, Istanbul, Turkey
(n, number of individuals; FL, fork length; W, body weight; K, condition factor; b, slope;
CL, confidence limits; r’, coefficient correlation).

b (£95%
no FL (em)  W() K o ¢ g
Infected specimens 84 65-250 3.66-3273 156 322240011 24 36
Non —infected speci- 1,73 ¢ 795 253_561.0 152 338340001 468 501

mens
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Table 2. Prevalence (%), mean intensity and PSI (%) among months (n*: number of infected specimens; n: number of non-infected specimens; pn: plerocer-
coid numbers)

Months n* n Prez'jz;:nce Mean Intensity (mli’lil_(l‘;/rzx.) (min-p_nmax.)
June 11 154 6.77 2.6 (4‘0‘1‘3_-;(2)‘91) (12_96)
i . * 3231 36 (3.4&22.98) a 7513)

et ! ¥ 2083 4 (4.8&2.&1;.21) (14.98)

September 17 56 23.29 3.9 (4.8;3_-2471.39) (16_69)

October 1 58 1.69 6.0 9.35 6

November 4 44 8.33 45 (4‘7; 1_.421(1)‘17) " }813)
December 13 93 12.26 2.9 (5.0}2_.3.’;.32) " %81 N
January 5 97 4.90 2.8 (12'0148;4291 07) (21 _44)

February 1 123 0.81 2.0 11.13 2
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Table 3. Comparison of condition factor (K) with prevalence (%), mean intensity and PSI (%) among length groups for non-infected and infected fishes with-
out plerocercoids (n*: number of infected specimens; n: number of non-infected specimens; pn: plerocercoid numbers; p: values of Mann-Whitney U

Sag et al., 2(3): 142-150 (2016)

Journal abbreviation: J Aquacult Eng Fish Res

Test)
é:::ﬁg; n* n K P Prevalence Mean Intensity l.)SI (%) (Hﬂ:ll -
(cm) Infected Non-infected (0.05) (%) (min. - max.) max.)
6.0-8.9 1 893 1.27 (1)',2923'(}5) 0.11 1 5.01 1
00119 9 38 (DG (o 0000 1915 . 499253 4o
Ly T v 1301 ! Gamay  (1-9)
15079 615 GO (G0 s 48 ! @056 oy
80209 620 (SN Ghhy e 233 . G811y @t
210239 0 47 - (11%*;) 115?) - - _ _ _
240269 1 8 1.91 (119772?22% - 1111 13.0 4.77 13
270299 0 4 - (22'.117;3'25) _ - _ _ _

* means significant differences between groups
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Table 4. The comparison of fork length (FL), weight (W) and condition factor (K) between infected and non-infected fish among months (n* the number of

infected fish: n: the number of non-infected fish; p: values of Mann-Whitney U Test)

Months  n* n FL (cm) (0.%5) W2 (0.%5) K (0.%5)
Infected Non-infected Infected Non-infected Infected Non-infected
e 1 A SR aw PR owae on jean an
July 2l (1113.62-illé.70) (11f64-i12 §.65) 0.087 (248%'7160%12 ()16.75330) (2569.9341 -i13;2?186) 0.126 (iigg j:(z):g) (} p ?géi) 0715
-1 O BT m FRAS MO e (RN ROR
September 1736 (1123.67-i11£f8) (1116.'21 -i;i§9) 00337 (2466.2586-i1226é.2184) é;:;i 12}642) 0070 (i 3 -i(l)iéi) (iizlg jEg(l)?)) 0.000%
October 158 193 (112?'33-i237'.63) - 134.53 (13206.:5260-732(5.386) - 166 (} 56 ﬂEgg) -
S i e GO0 mmane o manT men
December 13 93 (é.35' ’ jzcgig) (éso3 j?fg:zt) 0114 (i.gégl- Tigigi) 5299895-i254§3218) 0124 (i pe -i(l):éé) (i:;g igg) 0.000%
January 597 (1122.69-i104?1 ) (é676 2243‘) 0.006* (3335.6732-%?394) (933.'9378-i25 12 i.ézg) 0.014% (iég j:(l):(s)g) (} ;g ﬂEg(l)g) 0.001%
B N T

* means significant differences between groups
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Figure 1. Monthly variations of prevalence values (%) for infected R. rutilus specimens, Biiylikgek-
mece Reservoir, Istanbul, Turkey.
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Figure 2. The length-weight relationships for non-infected and infected specimens of R. rutilus,
Biiyiikcekmece Reservoir, Istanbul, Turkey.
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Kelle (1978), were compared length—weight rela-
tionship between infected and non-infected spec-
imens and were determined a reducing about 19
% for infected Acanthobrama marmid specimens
in Devege¢idi Dam Lake. Ergoniil and Altindag
(2005) were found a marked difference between
the b value among infected and non-infected
tench and were estimated value of b as 2.745 for
infected and 3.014 for non-infected tench in
Mogan Lake. But in present study, the growth
was determined as positive allometrical and the b
values were estimated with 3.222 +0.011 and
3.383 +0.001 for of infected and non-infected
specimens, respectively.

The prevalence (%) among the length groups
showed that, infection rates were high in 9.0-11.9
and 12.0-14.9 cm length groups. According to
Tarkan (2006), sizes at maturation for R. rutilus
living in Sapanca Lake (Marmara Region, Tur-
key) is 12.26 c¢cm in males and 14.98 cm in fe-
males (total length). In present study, our macro-
scopic investigations also showed that the gonads
of the roach maturated after 11.0 cm (fork length)
and gonadal damages were observed in infected
fish specimens. It was thought that besides the
negative effects on fish growth, it may have ef-
fected on fish reproductive activity.

Conclusion

In conclusion, L. intestinalis plerocercoids appear
to have significant effect on fish condition within
certain length groups. Due to the high infection
rates specifically during summer months, it is led
to believe that this parasite may seriously effect
fish health. After reproduction, efficient fish
feeding is essential to regain general fish condi-
tion, decreased by spawning activity. According
to the findings of this study, the status of L. intes-
tinalis may be a threat to the host's, R. ruti-
lus, presence in the lake.
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