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Figure 1. Coptodon zillii

MATERIALS & METHODS
Fish specimens were collected from the Köyceğiz Lake and its adjacent canals using fish hooks and beach seine. In total 1199 C.
zillii individuals were caught monthly between June 2016 and September 2017. Total length (TL) was measured to the nearest
0.05 mm, weight (W) and gonad weight (GW) was measured to the nearest 0.001 g. Age determination was performed using
otoliths and scales. The length-weight relationship (LWR) was determined by the equation W =aLb, where W is the weight in g, L
is the total length in mm, a and b are the parameters to be estimated from the regression. Fulton’s condition factor (K) was
calculated using the equation K = (W/ L3) × 100, where W is eviscerated body weight (g) and L is total length (cm) (Le Cren,
1951). In order to test the difference in LWRs Students t-test was used (Zar, 1996). Sex was determined by examining gonads
visually. The significance of difference among the sex ratios was assessed using the chi-square test (Zar, 1996). Monthly
gonodosomatic index was calculated by the equation GSI = (GW / W) x 100. Total fecundity was determined by Ricker (1980)’s
method.

RESULTS & DISCUSSION
The overall sex ratio was 1.32:1 (M:F; 167 females, 219 males) and it
was significantly different from the ideal Mendel ratio [χ2 = 7.3, P <
0.05]. Males were predominant in all age groups. The high ratio of
males in the population could be related to the active role of males in
offspring care (Eyeson, 1983). Age distribution of the population
included six groups between 0-V (Figure 3), more than 50% of the
sampled specimens were juveniles (Figure 4). High proportion of
young individuals in the C. zillii population indicates the growing
population pattern suggested by Odum and Barret (2005) and it can
facilitate its rapid invasion. The total length and the body weight of the
specimens ranged between 18.2-236.0 mm and 0.56-246.11 g.
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INTRODUCTION
The Redbelly Tilapia (Figure 1), Coptodon zillii (Gervais,1848), is an exotic cichlid species that naturally distribued in tropical
and subtropical regions of Africa and Eurasia. C. zillii has been introduced into many countries; and adverse ecological impacts
were reported after its introductions (Froese & Pauly, 2021). This species has also been introduced into Köyceğiz Lake, a lagoon-
eustarine system located on the Southern Aegean coast of Turkey (Figure 2). It has been reported that in recent years, the species
has rapidly expanded in Köyceğiz Lake and could cause serious problems in terms of the ecology of the water system and aquatic
organisms. This study aims to determine the population structure, certain growth and reproduction properties of C. zillii
population in Köyceğiz Lake.

Figure 2. Köyceğiz LakeFigure 3. Age frequency of C. zillii
Mean value of condition factor (K) ranged from
1.23 (October) to 2.66 (June) in males, from 1.16
(February) to 2.33 (October) in females (Figure 5).
The b exponent of the LWRs was found as 3.23 for
males, 3.17 for females and 3.21 for juveniles
(Figure 6). All relationships were statistically
significant (P<0.05) and r2 values were found
close to 1. Positive allometry (b>3) was observed
in the population (Tesch, 1971). Both LWR and K
could be indicative of spatial and temporal
variations of environmental conditions such as
water temperature, habitat and food availability
(Wootton, 1990; Blackwell et al. 2000) and could
be evaluated as a contributor to adaptation success
of the species to Köyceğiz Lake.

Figure 6. LWRs of males, females and juveniles of 
C. zillii
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Figure 7. Monthly variation of GSI in male and female C. zillii Figure 8. Total fecundity variation with age of C. 
zillii

Mean GSI ranged from 0.13 to 4.79 in females and 0.05 to 0.53 in males (Figure 7). According to these values, spawning covers
the months of May-July. During the spawning period, maturing and mature eggs were present together in the ovaries which
indicated spawning several times during the reproductive period. The mean total fecundity of mature females during the
spawning season increased with age (Figure 8). While the mean total fecundity was 1880 at age 1, it reached 25354 at age 5 in
females. In the present study, it has been determined that C. zillii has early sexual maturity, the prolonged breeding season and
high fecundity in Köyceğiz Lake. It has been concluded that this species, which has a high reproductive capacity and is known to
have offspring protection behavior (Eyeson, 1983), exhibits invasive features in Köyceğiz Lake and can be a threat to the lake's
ecosystem.

Figure 5. Monthly variation of condition factor in C. zilliiFigure 4. Population structure of C. zillii
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