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ABSTRACT

This study was undertaken to found out the feeding habits of Coptodon tholloni congica from the Nkéni
River. The stomach contents of 62 fish specimens captured using a cast net were examined, 7 were empty
(11,29%). The standard length of the specimens varied between 43.16 and 95.74 mm, an average of 63.3 + 8.1
mm, examination of the structure of the digestive tract showed a small stomach and a long intestine (2 ,4< ClI
<7.13), thus indicating that the studied species is phytophagous. The diet was analyzed by calculating the
preponderance index of each prey item according to the specimens size and the season. The emptiness coefficient
was equal to 10.26%, Coptodon tholloni congica consumes plant debris (1p=37.63%) and mud (Ip=33.50%) and
algae (20.35%). The Schoener index shows that no significant seasonal variation in diet was observed.
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INTRODUCTION

Data on the trophic ecology of species
provide knowledge not only on the trophic
chain, the ecological niche and the feeding
habits of the predator, but also on its influences
and relationships with the prey consumed as
well as on the dynamics of the aquatic food
chain (Ulyel et al., 1991b). The continental
waters of Congo Brazzaville belong to two
ichthyological provinces which are the Lower
Guinea Province corresponding to the Kouilou
Niari basin and the Congolese Province which
corresponds to the Congo basin. There are very
few studies that have been carried out on fish
from the right bank of the Congo basin. We
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can, however, cite the study of the diet of three
species of catfish (Chrysichthys ornatus,
Schilbe marmoratus, Synodontis
flavitaeniatus) from the Léfini river carried out
by Moutsinga et al. (2012). The rest of the
studies focusing on diet were carried out on
fish from the Malebo Pool: Mady-Goma Dirat
in 2016 (Schilbe intermedius, Brycinus
comptus and Micralestes acutidens); Mikia in
2017  (Bryconaethiops  boulengeri  and
Micralestes stormsi); Tsoumou in 2018
(Ctenochromis  polli and Clypeobarbus
pleuropholis); Ognimba et al., 2018 (Schilbe
grenfelli) and Olabi Obath (Synodontis
nummifer and Synodontis schoutedeni).
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The available data on the morphology,
biology and trophic ecology of Coptodon
tholloni congica which are very few and very
old, come from Demaocratic Republic of
Congo. Coptodon (ancient Tilapia) tholloni
congica is an endemic species of the Congo
Basin, which presents a generally dark
coloration, without well-marked longitudinal
or transverse bands. Its size can reach 280mm
(Thys Van Den Audenaerde, 1964). However,
Thys VVan Den Audenaerde (1964) and Matthes
(1964) carried out qualitative studies of the diet
of this species. This species very widespread in
the rivers of Congo Brazzaville which can
reach a large size, represents also a good model
for fish farming like Oreochromis niloticus,
Coptodon guineensis and Coptodon zilli.
Unfortunately, data on the diet of this species
are almost non-existent. This is how the present
study was carried out, to contribute to the
knowledge of the diet of this species in the
NKkéni River.

MATERIALS AND METHODS
Study site

The sampling site is located
downstream of the bridge over the Nkéni at
National Road Number 2 in Gamboma. The
geographical coordinates recorded at this site
are as follows: 01°52°56.3”S  and
15°52°52°09”E (Figures 1 and 2).

Stomach contents analyzes

Analyzes were carried out exclusively
on the basis of data collected in the Nkéni
River. Sturge's Rule was used to determine the
size classes number and interval (Scherrer,
1984). This rule is given by the following
formula:

NC =1 + (3,3 log1oNi)

With, NC: Classes number;
examined specimens number.
From the class number found the interval of
each class given was calculated by the
following formula:

_ LSmax — LSmin

NC

Ni Total
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With, I: Class interval; LSmax: Maximum
standard length and LSmin: Minimum standard
length.

Prey identification

The identification of the prey
inventoried in the stomach contents was made
using the key determination of Roth (1962) for
invertebrates; Durand and Lévéque (1980,
1981) for aquatic flora and fauna.

Emptiness coefficient

The emptiness rate makes it possible to
specify the existence of trophic rhythms as well
as to assess the availability of resources in the
environment where the fish lives. It is given by
the following formula (Rosecchi, 1983):
Nv
Nt
With, Nv: number of empty stomachs; Nt: total
number of examined stomachs.

V=—x100

Occurrence percentage

It is a numerical method aimed at
specifying the dietary preferences of a species.
It provides information on the prey items
frequently consumed by fish, but provides no
indication of the quantitative importance of the
prey ingested (Lauzanne, 1975; Hyslop, 1980;
Kouamélan, 1999). The percentage of
occurrence is calculated by the following
formula:

Ni
%0C = —x100
Nt

With, Ni = Total number of individuals from
item i; Nt = Total number of all food items
inventoried.

Weight percentage

It is a method which consists of sorting,
then determining the weight of each category
of prey ingested for the entire sample. It is

given by the following formula (Hynes, 1950):
Pi

%P = p—tx100

With, Pi = total weight of item i; Pt = total
weight of all food items inventoried.
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Preponderance index

It has the advantage of integrating the
two previous percentages (occurrence and
weight) and allows a much more real
interpretation of the diet by minimizing the
biases caused by each of these percentages.
This index formula is calculated as follows
(Natarajan and Jhingran, 1961):

%0c X %P «
Z (%0c x %P)

With, % OC = Occurrence percentage ; %P =
Weight percentage.

The index value which varies between 0
and 100, makes it possible to categorize the
different types of prey (Kouamélan et al.,
2000). Prey are incidental when the value of the
preponderance index is less than 10%; prey are
secondary when the index is between 10 and
25%. When the preponderance index is
between 25 and 50%, it is qualified important
prey; if the index is greater than or equal to
50%, the prey are main prey.

Ip=

Intestinal coefficient
This is the first predictive information
on diet. It is defined as the length ratio of the

intestine (LI) to the standard length (LS) of the
fish, given by the following formula (Paugy,
1994):

LI
Cl=—
Schoener index

The Schoener index makes it possible to
evaluate the similarity degree in the diet of
individuals between different seasons and size
classes. The formula for calculating the value
of this index is as follows (Schoener 1970):
a=1-0,5 i~ |Pxi — Pyi|)

With, Pxi proportion of prey i
consumed by individuals in a season x; Pyi =
proportion of prey consumed by individuals in
a season y. When the a index is greater than or
equal to 0.6, the diets are considered to be
similar (Werner and Hall, 1977).

Satistical analysis

Ascending hierarchical classification
analysis based on Euclidean distance and
Ward's method was carried out using the
preponderance indices of prey consumed in
each size class.
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Figure 1 : Sampling site.
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Figure 2: Image of sampling site upstream of the bridge over the Nkéni River (source:

LARBEA, 2017).

RESULTS
Diet of Coptodon tholloni congica
Morphology of the digestive tract

The study of the structure and
morphology of the digestive tract of C. tholloni
congica presents the following different parts.
The esophagus with a thin wall, is followed by
a poorly developed stomach and a relatively
long intestine which ends in the anal orifice
(Figure 3).

Intestinal coefficient

The value of the calculated intestinal
coefficient varies between 2.40 and 7.13, with
an average of 4.27+ 1.00. This value shows that
this species diet is phytophagous.

Emptiness coefficient

Out of sixty-two (62) stomachs of
Coptodon tholloni congica examined, 35
contained food and 7 were empty, i.e. an
emptiness coefficient of 11.29%.
Relationship of intestine
standard length

The regression line shows there is a
strong correlation (r=0.87) between the length
of the intestine and the standard length of
Coptodon tholloni congica (Figure 4). This
figure shows that the length of the intestine

length and
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increases with the individual size. The graph
also shows that the intestine length of C.
tholloni congica increases with size.

General diet profile

The qualitative and quantitative
analysis of stomach contents revealed 11 food
items represented by Figure 5. The quantitative
expression of the diet shows that plant debris
and mud represent secondary prey consumed
by C. tholloni congica with respectively
37.63% and 33.50%, followed by sand
(20.35%) and algae (6.59%). Other prey
(hymenoptera, unidentified insects larvae, very
rare fish) have a preponderance index of less
than 1%.

Variation in diet according to the season
The 62 specimens of C. tholloni congica
were divided into 25 specimens in the dry
season and 37 in the rainy season (Table 1).
During the rainy season, ten (10) food items
were identified in the stomach contents. The
preponderance index shows that plant debris
(41.23%) and sand (33.50%) are important
prey, mud (15.81%) is secondary prey and
other prey are incidental (the unidentified
insects, annelids, mud, hymenoptera larvae,
dipteran larvae, hymenoptera and fish). These
results show that in the rainy season, C.
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tholloni congica has a phytophagous diet. In
the dry season, eight (8) food items were found
in the stomach contents. The preponderance
index of consumed prey shows that plant debris
(50.20%) constitutes main prey, algae
(33.89%), are important prey and sand
(21.15%) is secondary prey. Unidentified
insects, annelids, mud, hymenoptera larvae and
diptera larvae represent incidental prey. In the
dry season, the diet of C. tholloni congica
remains a phytophagous diet, because
whatever the season, the main and important
prey of C. tholloni congica remains plant
debris. We also note that there is no significant
difference between the two seasons, the a index
as equal to 1.

Study of diet according to size class

Six size classes were determined
according to Sturges' rule: class 1 (43.16 <LS

Oesophagus

< 51.92) with 20.51%; class 2 (51.92 < LS <
60.69) is the most represented with 43.59%;
class 3 (60.69 < LS <69.45) with 15.38%; class
4 (69.45< LS < 78.21) with 10.26%; class 5
(78.21 < LS <86.98) with 7.69% and classes 6
(86.98 < LS < 95.74) with 2.56%. The diet
according to size class in C. tholloni congica is
shown in Figure 6. It appears that plant debris
is the prey consumed by all size classes, but in
a variable manner, followed by mud and sand.
Algae are the important prey consumed by
class 1 and class 2. Mud is a main prey for class
4 (Ip=61.9%) and class 5 (Ip=77.1%), other
prey are incidental.

The affinity dendrogram of the trophic
spectrum of C. tholloni congica at 50% makes
it possible to divide the 6 size classes into 3
groups of size classes (Figure 7). Group 1 is
made up of classes 1, 3 and 6; group 2 only has
class 2 and group 3 has classes 4 and 5.

Intestine

> S = — ‘' - - “ af‘
Stomach . -

Figure 3 : Morphology of digestive tract of C. tholloni congica.
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Figure 5 : General trophic spectrum of C. tholloni congica.

Table 1 : Trophic spectrum of C. tholloni congica according to the season.

Seasons Dry season Rainy season

Prey %0C %P %Ip %0C %P %Ip

Plant debris 38.44 15.67 50.20 47.62 29.98 41.23
Algae 30.77 16.34 28.53 19.05 11.86 6.63

Sand 30.77 10.20 17.80 38.18 29.52 33.50
Unidentified insect 23,08 0.12 0.16 19.05 0.17 0.09

Annelids 15.38 2.33 2.04 9.52 1.71 0.48

Hymenoptera 7.69 0.06 0,03

Mud 0.46 57.67 1.23 23.81 22.63 15.81
Diptera larvae 0.23 0.61 0.01 19.05 2.38 1.33

Hymenoptera larvae 14.29 0.21 0.09

Insect larvae 4.76 0.04 0.01

Fish 19.05 1.50 0.84
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DISCUSSION

The study of the structure and
morphology of the digestive tract of Coptodon
tholloni congica presents a small stomach and
a relatively long intestine which ends in the
anal orifice. Studies of the morphology of the
digestive tract of fish have shown that species
with an underdeveloped stomach have a long
intestine (Verighina, 1990; Kouamélan et al.,
1997). The intestinal coefficient value which
varies between 2.40 and 7.13, with an average
of 4.27+ 1.00, shows that this species diet is
phytophagous (Paugy et al., 2003)

The low vacuity coefficient (11.29%)
obtained during this study shows that the
capture of the fish took place just after taking
food, which means at the start of digestion. The
stomach contents consist of mud, sand,
abundant plant debris, a small quantity of algae
and insects which reflects a phytophagous diet
of C. tholloni congica. Thys Van Den
Audenaerde (1964) found the same results
which show that this species consumed plants
debris (90%), some unidentified insects and a
small quantity of algae. The same observations
were made in in the same country by Matthes
(1964), who found that this species is
macrophytophagous which consumes plants
debris (95%), algae, a few quantity of
unidentified insects, diatoms and cladocera.
The recent diet studies only concern other
species of the coptodon group in natural or
farmed environments. Imorou Toko et al.
(2010) showed that phytoplankton,
zooplankton, plant debris, macroinvertebrates,
grains of sand, etc., are the constituents of the
stomach contents of Tilapia guineensis in
natural and farmed environments

Conclusion

At the end of this qualitative and
quantitative study of Coptodon tholloni
congica diet, undertaken in September and
November 2017, according to size class and
season. The results of stomach contents
analysis associated with the calculation of the
coefficient showed that Coptodon tholloni
congica has an omnivorous phytophagous diet.
The plant debris and mud are important prey,
all other prey are incidental and food
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availability for this species does not vary
significantly seasonally. Furthermore, studies
of this nature are important to help understand
the ecology of Coptodon tholloni congica
which was first studied in Congolese waters. In
addition, studies of this nature are important to
help understand the biology for which there is
an absence of data. However, this study must
be supplemented by an in-depth study on the
feeding habits and strategies of this species.
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