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Abstract

HUBENOVA, T. and A. ZAIKOV, 2013. Prey size selectivity in pike (Esox lucius L.) fed with crucian carp (Carassius auratus

gibelio L.). Bulg. J. Agric. Sci., Supplement 1: 51-54

The object of the present study was to investigate the prey size selectivity by pike Esox lucius L. in controlled conditions.
The experiment was carried out with 6 pike with body weight between 613—676 g. Each of them is stocked individually in cage
with 20 small and 20 large specimens of crucian carp Carasius auratus gibelio. The investigation shows that in the specific
conditions of the experiment pike prefers to eat large prey and the results are in conformity with optimal foraging theory. In
the end of the experiment in all of the cages the large preys were eaten first. Established selectivity index is as follows: small

prey 0.088; large prey “0.094.
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Introduction

Pike Esox lucius L. is a predatory fish vital to the
aquatic ecosystems. It has a significant influence on the
formation of species composition, density and structure
of the fish populations in different water bodies.

According Nilsson (2001), Margenau et al. (1998),
Mauck and Coble (1971), Nilsson and Bronmark
(1999; 2000), Zaikov et al. (2006) pike is a selective
predator that prefers for food fish with elongated, cy-
lindrical body with soft fins. It shows selectivity also
in terms of the size of the prey, fact that is common for
all predatory fish (Ivlev, 1977; Einfalt and Wahl, 1997;
Beyerle and Williams, 1968; Hart and Hamrin, 1988).

According to the theory of the optimal nutrition,
predatory fish prefer for feed larger individuals because
they deliver more energy to them. However, Nilsson
and Bronmark (1999) reported that when the pike can
choose among fishes with different body sizes, it pre-
fers to eat smaller fishes. According to the same au-
thors, pike is a predator that attacks from ambush and

spends less energy for catching, handling and swallow-
ing of the preys. This is may be one of the reasons for
its preference to individuals with smaller size, which is
in contrary to the theory of the optimal nutrition.

It is believed that the choice of smaller prey is de-
termined by the lower risk of failure to catch them.
Prey with larger sizes swim vigorously; offer more re-
sistance and real danger arises from kleptoparasitism
(Nilsson and Bronmark, 1999; 2000; Tuersson et al.,
2006). When pike is feeding with larger fish, the time
for its swallowing is increased (Hart and Connellan,
1984).

According to Nilsson et al. (2000), when the pike
is alone it does not show selectivity in the choice of its
victim, but in the presence of competing individuals it
prefers to eat smaller fish. The reason for this is again
the smaller risk of failure catch.

Important for the choice of the prey is also the
shape, height and size of the body, its swimming speed,
its accessibility, and degree of satiation of the predator,
present of competition etc.
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In practice, this choice is determined by a com-
plex set of factors that occur in the concrete condi-
tions. Therefore, the object of the present study was
to investigate the prey size selectivity in pike (Esox
lucius L.) fed with crucian carp (Carassius auratus
gibelio L.) under controlled conditions.

Material and Methods

The experiment was carried out with one-sum-
mer-old pike reared in carp ponds over the summer.
As prey are used crucian carp (Carasius auratus
gibelio L.) in two different sizes: group 1 — small
prey fish and group 2 — large fish (Table 1).

Before starting the experiment the body weight
(BW, g), length (SL, cm) and height (H, cm) of all
prey fish and body weight (BW, g) of the predators
were measured individually (Table 1).

The body length of the small prey fish was be-
tween 7.06 and 7.33 cm, the body height from 2.09
to 2.17 cm, and the body weight from 5.49 to 6.24
g . The body weight from the used large prey was
from 14.86 to 16.88 g, the body length from 9.77 to
10.17 cm, and the body height from 2.92 to 3.023
cm. Among the victims of the two size groups in the
same experimental cage there were significant dif-
ferences in all three morphometric parameters.

The largest pike used in the experiment weighs
676 g, while the smallest 613 g. Predators and vic-
tims are selected by size, so that the swallowing of
the victim was not a problem for the pike. The num-

Table 1

ber of the swallowed preys was evaluated in an inter-
val of 48 hours till last individual of one of the two
size groups of victims was eaten.

The experiment was conducted in cages with
size 100 x 80 cm, at a water depth of 60 cm in flow-
through-system. In each cage was placed 1 pike
and 20 individuals from each one of the both size
groups crucian carp — a total of 40 preys. An ar-
tificial substrate (sisal) was also put in each cage
to provide some shelters for the fishes. Conducting
the experiment under controlled conditions allows
ignoring some factors that can directly or indirectly
influence the results such as accessibility and num-
ber of victims, the presence of other food, competi-
tion, etc.

During the experiment monitoring of the water
temperature and the amount of dissolved oxygen
was carried out. The fluctuations in these param-
eters in all cages were very low. They vary in a nar-
row range, respectively, 11.3-12.4°C and 5.1-6.7
mg.1™".

To determine the selectivity of the pike to the used
two-size preys the IVLEV’ formula for the selectiv-
ity index E = (r — p) / (r + p) was applied, where:

— r — the share of eaten by predator preys (%),

— p — the share of the left uneaten preys (%), and

— E — index of selectivity.

The positive values of E (0 to +1) mean that the
prey is preferred, while the negative one (-1 to 0)
mean that the prey is avoided. Values near 0 mean
that the prey is consumed depending on its density.

Body weight (g), body length (¢cm) and body height (cm) of the prey fish, and body weight (g) of the predator (pike)

Cage 1 group — small prey fish 2 group — large prey fish Body weight

Ne Body weight, | Body length, | Body height, | Body weight, | Body length, | Body height, (g) of the
g cm cm g cm cm pret.iljltor

x+SD x £SD x +£SD x +SD x +SD x+SD (pike)

1 6.24 +£0.65 7.33£0.32 2.15+0.12 15.63 +2.97  10.02 £0.67 3.01 £0.27 662

2 6.03 £0.88 7.29£0.29 2.16 £0.13 14.86 +3.87 9.78 £0.84 2.96 £0.31 676

3 6.00 £0.47 7.24 £0.25 2.17+0.07 15.73 £2.78 9.94 +0.57 297+0.2 639

4 5.49£0.50 7.06 £0.23 2.13+0.09 16.07 £3.44 9.98 £0.71 3.01 £0.25 619

5 5.66 £0.92 7.25+£0.42 2.11£0.10 16.89 £3.41 10.18 £0.73 3.02+£0.18 675

6 5.75+£0.68 7.17+0.36 2.09 +£0.09 15.62+1.66  10.02 +0.48 2.93 £0.13 613
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Results and Discussion

From the very beginning of the experiment pike
shows some affinity for eating preys with larger size.
On the fourth day, a total of 10 large fishes and only
3 small are eaten (Table 2). On the day 10, the ratio
between large and small eaten fish is also in favor of
the first group — 25 large and 11 small fishes. In cage
Ne 5 pike has not eaten a fish. On the day 20 a total of
72 large fishes and 64 small fishes were eaten. In cages
Nel and 5 the number of the eaten small and large fish-
es were the same. On the day 30 92 large and 76 small
fishes were eaten.

Such a ratio was maintained until the end of the ex-
periment, when in all cages first eaten were fishes with
larger sizes. The ratio is 120 to 105 in favor of the preys
with larger size (Table 2).

The results are consistent with the optimal theory
for feeding of the predators, according which they
choose prey, which can deliver maximum energy with
minimum effort made by them. However, they are in
some conflict with those of other authors who studied
the size selectivity of pike, but under other conditions

Table 2

(Einfalt and Wahl, 1997; Beyerle and Williams, 1968;
Hart and Hamrin, 1988; Nilsson and Bronmark, 1999,
2000; Tuersson et al., 2006).

In our experiment, the pike were placed in the cages
alone without other predators, which mean that there is
a lack of competition and the predator can undisturbed
pursue, catch and devour their prey without fear of
kleptoparasitism.

The space in the cages is limited, the visibility is
excellent, there are no safe shelters and crusian carp
cannot escape or hide. All these conditions facilitate
the pursuit, catch and ingestion of the selected preys.
The risk of failure in catching a prey with larger size in
this case is minimal, and namely the success in catch-
ing is the main mechanism that leads to the appropriate
choice (Tuersson et al., 2006).

The obtained values for the selectivity index show
that in the above described experimental conditions
pike show a positive selective index of +0.094 for
preys with larger size, and a —0.088 for fishes with
smaller size.

Data on the end weight of the pike after the experi-
ment show a significant increase in body weight from

Number of offered and eaten preys in the different cages during the experimental period

Features Cage Ne Total
1 2 3 4 5 6

Offered preys 40 40 40 40 40 40 240

small 20 20 20 20 20 20 120

large 20 20 20 20 20 20 120

Eaten preys till day 10

small 2 1 2 5 11

large 5 0 5 10 25

Eaten preys till day 20

small 13 15 6 11 13 64

large 13 10 12 15 6 16 72

Eaten preys till day 30

small 13 17 9 13 7 17 76

large 16 16 14 16 11 19 92

Eaten preys at the end of the experiment

small 16 18 17 18 18 18 105

large 20 20 20 20 20 20 120
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90 to 128 g in the different cages despite the relatively
short rearing period of 32-38 days (Table 3). The food
conversion ratio varies from 3.2 to 3.6. The obtained
values are close to those established already by Zakov
et al. (2004) (3.05 and 4.55) in other experiments with
pike fed with crusian carp.

Table 3
Growth rate and food conversion ratio of the pike at
the end of the experimental period

Cage Body weight, g Growth Food

Ne Initial Final rate, g | conversion
ratio

1 662 790 128 3.2

2 676 790 114 3.6

3 639 739 100 4.1

4 619 709 90 32

5 675 780 105 3.4

6 613 74 127 33

Conclusions

The pike prefers prey with larger size, which is
in line with the theory of the optimal feeding of car-
nivorous fishes. It shows a positive selective index of
+0.094 to preys with larger sizes, while the selectivity
index for individuals with smaller sizes is negative —
0088.
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