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Abstract

The present study was carried out to investigate the food and feeding habits of Oreochromis niloticus in Lake Shala to manage
this species in this high Soda Lake. Stomachs of 226 fish (65.9%) had different food items, while those of 117 fish (34.1%) were
empty. Phytoplankton was the dominant food categories occurring in 90.3% of the stomachs estimated and contributed 75.5%
of the total volume. Bacillariophyceae (Nitzschia, Anomoeoneis, Navicula and Melosira) were identified as the most desired
phytoplankton item. The prey items of O. niloticus differed among size classes (ANOVA, p < 0.05). The main prey items were zoo-
plankton by the smaller-size class, and phytoplankton in fish of the larger-size class. Seasonal variation in the diet composition
was evident (t-test, p < 0.05) and zooplankton, chironomids, nematodes, fish scales and detritus were important during the wet
season, while phytoplankton predominates during the dry season. This study concludes that O. niloticus had a phytoplanktivores
feeding mainly on phytoplankton and their feeding habits influenced by season and fish size in Lake Shala.
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Introduction

Description of the food and feeding habits of fish are import-
ant for the identification of the trophic relationships present in
aquatic ecosystems, identifying feeding composition, structure
and stability of food webs (Hussian et al., 2019; Oso et al., 2006 ).
Of course this will improves the understanding of their distribu-
tion, abundance, growth, and productivity (Hussian et al., 2019;
Kariman et al., 2009). Moreover, investigating the food and

feeding habits of the commercial fish species is a very important
concern since it establishes the basis for the development of ef-
fective fisheries management programs (Defaye, 1988; Engdaw
et al., 2013; Teferi et al., 2000).

The Nile tilapia, Oreochromis niloticus (Linnaeus, 1758), is
one of the most widespread and important species in tropical
freshwater (Oso et al., 2006; Teferi et al., 2000). Oreochromis
niloticus can be found in most types of freshwater habitats, such
as rivers, streams, lakes, reservoirs and ponds (Golubtsov et al.,
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2002). The species prefer water temperatures between 16 C and
29C (Kavembe et al., 2016; Nyakuni, 2009). In Ethiopia, it is
widely distributed in the lakes, rivers, reservoirs and swamps
with a significant economic and ecological contribution (Gol-
ubtsov et al., 2002; Temesgen, 2017). However, some econom-
ically driven developments in and around the lakes continue
to exert considerable pressure on saline lake fish populations
(Gebremariam, 2002; Kavembe et al., 2016; Reaugh-Flower,
2011). The best example of this is Lake Abijata, in which the
lake was full of O. niloticus (Reaugh-Flower, 2011). However,
Abdi (1993) noted the disappearance of O. niloticus from Lake
Abijata after the establishment of the soda ash factory. At the
same time a number of piscivorous birds such as the Great
White Pelican (Pelecanus onocrotalus roseus) and cormorant
have been migrating to adjacent lakes.

Several authors have studied the food and feeding habits of
O. niloticus in different Ethiopian water bodies (Assefa & Geta-
hun, 2015; Engdaw et al., 2013; Teferi et al., 2000). These studies
mainly focused on freshwater O. niloticus. Research on the Soda
Lake of fish species is limited only to the description of diversity
(Getahun, 2001). The fish fauna of Lake Shala was reported
by Golubtsov et al. (2002) and Klemperer & Cash (2007); the
latter reported only Aplocheilichthys which was retrieved after
seismic detonations in the lake. There was no report of tilapia or
other fish in the lake, and it was presumed that tilapia had dis-
appeared due to osmotic stress and other factors from the lake.
It was a surprise for this study to ‘locate’ a tilapia stock from the
southern river mouth of the freshwater Gidu River. Therefore,
this study was carried out to investigate the diet composition
and feeding habits of Oreochromis niloticus inhabited Shala
Lake, as part of a general study on the biology and ecology of
the fish.

Materials and Methods

Description of the study area

Lake Shala lies between 7 °24’-7 °33’N and 38 °23’-38 °39’E at
altitudes of approximately 1,558 m within the Abijata-Shala
Lakes National Park (Fig. 1). The lake is a volcano-tectonic
lake (Le Turdu et al., 1999), deep (max. 266 m) and large (329
km?), with a vast catchment area (3,920 km”) (Baxter, 2002; Von
Damm & Edmond, 1984). The lake region is characterized by
a high evaporation rate that exceeds the mean annual rainfall
(Ayenew & Legesse, 2007). Climate of the Ziway-Shala region
is mainly characterized by alternating wet and dry seasons fol-
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lowing the annual movements of the Intertropical Convergence
Zone (ITCZ) (Von Damm & Edmond, 1984), the dry seasons
from October to February and rainy seasons March to Septem-
ber. The rainy season is characterized by a bimodal rainfall pat-
tern, with a minor rainy period extending from March to May
and the major rainy period from June to September.

Lake Shala receives its water from the Adabat and Gidu
River (Baumann et al., 1975; Baxter, 2002). The lake is also sur-
rounded by numerous hot springs, of varying salinity, tempera-
ture, size and discharge rate, which feed the lake (Baxter, 2002).
Lake Shala is characterized by a high surface water temperature,
pH, saline-alkaline conditions and a high phosphate content,
but with very low nitrogen levels (Kebede et al., 1994; Ogato,
2015). Despite this hostile nature of the environment, Lake
Shala supports phytoplankton, dominated by diatoms (Kebede
et al,, 1994). Lake Shala also supports sparse zooplankton com-
munity and dominated by rotifers including Brachionus dim-
idiatus, B. pliciatilis, Hexarthra spp, and Copepods (Cylopoids
and Harpacticoids). The benthic macroinvertebrate community
of the lake comprises Tubificidae, Ostracoda and Chironomidae
(Tudorancea et al., 1988). The lake also known by an outstand-
ing avifauna diversity, mainly Pelicans and Lesser Flamingos,
inhabiting the lake and its volcanic island. The cichlid O. niloti-
cus (Golubtsov et al., 2002) and Aplocheilichthys sp. (Klemperer
& Cash, 2007) being reported for the lake.

Field fish sampling and morphometric measurement
Samples of O. niloticus were collected monthly between January
and December 2018 using experimental gill net at a fixed site
throughout the study (Fig. 1). Gillnets had stretched mesh sizes
of 4-14 cm with a panel length of 50 m and a width of 1.5-2.0
m per mesh size. The nets were set parallel to the shoreline
in the afternoon (about 05:00 pm) and lifted in the following
morning (about 7:00 am). Immediately after capture, total
length (TL) and total weight (TW) of each specimen were mea-
sured to the nearest 0.1 cm and 1.0 g, respectively. Each speci-
men was dissected to determine sex, stomach containing food
was preserved in 5% formaldehyde solution and transported to
Addis Ababa University for further laboratory analysis.

Stomach content analysis

The preserved stomach content of O. niloticus was transferred
into a petri dish and analyzed using a modified point method
according to Hyslop (Hyslop, 1980). Food items were examined
under a dissecting LEICA S8 APO and a compound LEICA
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Fig. 1. Map of Lake Shala showing sampling site. SGS, Shala Gike Shore.

DME microscope (100x to 400x magnification). The food items
were identified to the lowest possible taxonomic level by using
description, illustrations and keys in the literature (Bellinger & Si-
gee, 2010; Defaye, 1988; Gasse, 1983). Each category was assigned
several points proportional to the estimated contribution.

The contribution of each prey functional category to the
overall stomach contents was assessed using two indices: per-
cent frequency of occurrence (%Q) and percent composition
by volume (%V) (Hyslop, 1980). In the frequency of occurrence
method, the occurrence of food items was expressed as the per-
centage of the total number of stomachs. %Q provides informa-
tion on the proportion of fish stomachs containing a particular
prey item despite amount (Hyslop, 1980). The percentage vol-
ume contribution of each food item is visually assessed relative
to all of the food items present in the gut. Volumetric contribu-
tion (mL) and frequency of occurrence were also used to com-
pute the index of food preponderance (IOPa) and geometric
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importance of index (GIIi).

For the assessment of the importance of each prey category,
the index of preponderance (IOPa) (Sreeraj et al., 2006; Tomoji-
ri et al.,, 2019) was calculated as:

o
IOPa(I):M

D (Qi+%Vi)

i=1

Where § is the number of prey types, Qi is the frequency of
occurrence of species i and %Vi is the percent composition by
volume of species i. To facilitate comparisons among species,
IOPa was converted into percent IOPa (%IOPa).

In order to evaluate the relative importance of food items
and species-level dietary variations, Geometric Index of Impor-
tance (GIIi) (Assis, 1996) was computed as.
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(Lrvra)
(Vn)

Where, RMPQi = percentage of volume and frequency of

Glli =

occurrence (as a percentage of total occurrences) and # = total
number of RMPQ parameters used to generate GIIi. GIIi index
treats each dietary metric equally and some prey items were
better represented by %N (e.g., smaller but countable prey)
whereas others were better represented by %V (e.g., fish and
other larger prey).

Phytoplankton preference index (PPI) was determined us-
ing percentage frequency of occurrence through the following
equation described by Chrisafi et al. (2007) and Hussian et al.
(2019).

ppr =221 100
QEPi

Where: PPI = Phytoplankton preference index

QPhi = Number of stomachs with a specific phytoplankton
species

QEPi = The number of non-empty stomachs from phyto-
plankton

The different values of this index, allow separation of phy-
toplankton preference to three categories as main diet, second-
ary and accidentally eaten phytoplankton species (Hussian et
al,, 2019).

Estimation of seasonal and size based food habit relationship
Seasonal and sized based dietary variations of O. niloticus in
Lake Shala was studied based on the percent volumetric contri-
bution, frequency of each food item, IOPa (Sreeraj et al., 2006;
Tomojiri et al., 2019) and GIIi indices within each length group
and seasons (Assis, 1996). For studying seasonal and size based
diet variation, fish were classified into five size classes (15-20,
20-25, 25-30 and > 30 cm TL) and two seasons (dry and wet
seasons).

Results

Diet composition of O. niloticus in Lake Shala

A total number of 343 O. niloticus samples were caught during
the period of this study. Stomachs of 226 fish (65.9%) had dif-
ferent food items, while those of 117 fish (34.1%) were empty.

https://doi.org/10.47853/FAS.2022.e3

Fisheries and Aquatic Sciences FA S

The food of O. niloticus in Lake Shala consisted of different food
items including phytoplankton, zooplankton, insect, detritus,
nematodes and fish scales (Table 1). Out of these food items,
phytoplankton constituted the bulk of the foods consumed while
zooplankton were the intermediately consumed prey types. The
remaining food items such as insect, detritus, nematodes and
tish scales were rarely consumed food items. The percentage
of geometric importance index value (%GIIi) also showed that
phytoplankton was the primarily consumed prey type (Fig. 2).
According to this index, zooplankton constituted the next im-
portant prey in the diet of O. niloticus, whereas insect, detritus,
nematodes and fish scales were occasionally consumed.

Table 1. Frequency of occurrence (Qi), volumetric
contribution (Vi), and index of preponderance (IOP) of
functional prey categories in the diet of Oreochromis
niloticus (n = 226) in Lake Shala, Ethiopia

Food type Qi %Qi Vi %Vi |OP IOP%
Phytoplankton 204 903 2213 755 314 91.0
Zooplankton 87 385 425 14.5 26 75
Insects 27 11.9 149 5.1 03 0.8
Nematodes 24 10.6 24 0.8 0.04 0.1
Fish scales 18 8.0 46 1.6 0.06 0.2
Detritus 31 13.7 7.25 25 0.2 0.5
60 F
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Fig. 2. Graphical presentation of percentage geometric
index of importance (%Glli) for food types of Oreochromis
niloticus (n = 226) in Lake Shala. Phyto - Phytoplankton; Zoop
-Zooplankton; Nema - Nematodes and F. scale - Fish scales;
vertical lines separate the different degrees of preference of the
food items.
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Phytoplankton occurred in 90.3% and constituted 75.5%
of the total volume of food items. Based on the %IOP index,
phytoplankton also contributed about 91.0% of the diet. Among
the phytoplanktons, Bacillariophyceae (Diatoms) such as Nitzs-
chia, Anomoeoneis, Navicula and Melosira largely contributed
to the highest preponderance index value (91.3%) which oc-
curred in 88.9% and accounted for 72.3% of the total volume
of food items (Table 2). Moreover, the food selectivity index for
phytoplankton species also indicated that O. niloticus in Lake
Shala is more selective to Nitzschia, Anomoeoneis, Navicula and
Melosira from Bacillariophyceae (Fig. 3). While Cyanophyceae
(blue-green algae) such as Anabaena, Planktolyngbya, Phormid-
ium and Spirulina were observed in 28.3% of the stomachs and
constituted 3.2% of the total volume.

Zooplankton (Rotifers, Cyclopoids and Cladoceran) were
the second important food items in the diet of O. niloticus that
occurred in 38.5% of the stomach examined and constituted

Feeding habits of Oreochromis niloticus

14.5% of the total volume of the food items consumed. The per-
centage index of preponderance (%IOP = 7.5%) and geometric
importance index value (%Glli = 19.4%) also showed that zoo-
plankton were the most preferred food types. In the zooplank-
ton food items, rotifers were the dominant group observed
in 31.4% of the stomachs and accounted for 8.5% of the total
volume of the food items consumed. The frequency of insect’s
occurrence was 11.9% and their volumetric contribution was
5.1% of the total volume of food items. Other food items iden-
tified were: nematodes, detritus and fish scale which occurred
in 10.6%, 13.7%, and 8.0% and accounted for 0.8%, 2.5 %, and
1.6%.

Variation of diet composition with fish size

In O. niloticus there were significant differences in diet among
size classes (ANOVA, p < 0.05). The most important food
source was zooplankton over the fish below 15 cm size classes

Table 2. Frequency of occurrence (Qi), volumetric contribution (Vi), index of preponderance (IOP) and percentage
contribution of various food items of Oreochromis niloticus (n = 226) in Lake Shala

Food items Qi %Qi Vi %Vi |OPa IOP%
Phytoplankton Bacillariophyceae 201 889 2119 723 249 91.3
Nitzschia spp. 198 87.6 89.04 304 47 17.8
Navicula spp. 176 779 27.1 9.3 13 144
Melosira spp. 121 535 154 53 0.5 9.8
Achnanthes spp. 36 159 26 09 0.02 29
Anomoeoneis spp. 181 80.1 36.7 125 18 15.1
Cyclotella spp. 52 23.0 7.1 24 0.1 42
Epithemia spp. 43 19.0 48 1.6 0.05 35
Rhopalodia spp. 71 314 134 4.6 03 6.0
Frustulia spp. 86 38.1 79 2.7 0.18 6.9
Campylodiscus spp. 41 18.1 1.91 0.7 0.02 32
Amphora spp. 36 159 14 0.5 0.01 2.8
Surullia spp. 28 124 0.81 0.3 0.006 2.2
Flagillaria spp. 31 13.7 0.94 03 0.008 24
Cymbella spp. 48 212 1.1 04 0.014 38
Gomphonema spp. 25 1.1 1.7 0.6 0.011 20
Cyanophyceae 64 283 94 32 04 13
Anabaena spp. 35 155 1.8 0.6 0.02 238
Planktolyngbya spp. 51 226 38 13 0.05 4.1
Phormidium spp. 46 204 3.1 1.1 0.04 37
Spirulina spp. 29 12.8 0.7 0.2 0.01 23
Zooplankton Rotifera 71 314 24.8 8.5 0.5 6.2
Copepoda 48 21.2 13.6 46 0.2 41
Cladocera 24 10.6 4.1 14 0.03 20
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Fig. 3. Phytoplankton preference index of Oreochromis niloticus in Lake Shala from January to December 2018.

(Fig. 4). Their volumetric contribution was 48.9% of the total
food items. In addition to zooplankton as the main prey item,
other important food resources for smaller-sized fish (< 15
cm) were phytoplankton and accounted for 24.6% of the total
volume of food items. Insect (Chironomidae) was another food
source of animal origin relatively important in the diet. Their
volumetric contribution was 18.9% of the food items in this
specific size class. However, the volumetric contribution of zoo-
plankton, insect and detritus decreased considerably as the fish
size increased.

The volumetric contribution of phytoplankton showed sig-
nificant variation among the different size classes (ANOVA, p <
0.05). The volumetric contribution of phytoplankton showed an
increasing trend with fish size. In the intermediate and largest
size class 15-20, 20-25, 25-30 and > 30 cm TL, the contribution
of phytoplankton was 64.8%, 85.9%, 98.9%, and 100 % of the
total volume of food items, respectively. While the contributions
of other foods of animal origin such as zooplankton and insects
were insignificant (ANOVA, p > 0.05).

Seasonal variation in the diet of O. niloticus in Lake Shala

The seasonal contribution of different food items in the stom-
ach of O. niloticus is shown in Table 3. The result clearly exhibits
seasonal variations in the diet composition of the fish in Lake
Shala. Phytoplankton was the most important food item during
both the dry and wet seasons. However, phytoplankton showed

https://doi.org/10.47853/FAS.2022.e3

a significant variation in the dietary contribution of O. niloticus
(t-test, p < 0.05) and significant during the dry months. During
the dry season, phytoplanktons occurred in 94.7% of the stom-
achs and comprising 84.9% of the total volume of food items.
However, its contribution decreased to 60.3% of the total vol-
ume during the wet season.

Zooplankton also showed a seasonal variation in the diet
composition of O. niloticus and significant during the wet
season. Zooplankton was observed in 54.3% of the stomach
contents and comprised 21.4% of the total volume of the food
during the wet season. But their contribution declined during
the dry season (27.3%) and accounted for 10.3% of the total vol-
ume of food items. Insect (Chironomids), nematode, fish scales
and detritus also demonstrated significant seasonal variations
in the diet of O. niloticus and it was important during the wet
season.

Discussion

Diet composition and feeding habits of O. niloticus

The stomach content analysis showed that 117 (34.1%) of the
stomachs were empty while 226 (65.9%) contained varied
quantity of food. This high number of empty stomachs may be
attributed the post-harvest digestion or the method of catching
of the specimens. Oso et al. (2006) and Engdaw et al. (2013)
also reported an empty stomachs for O. niloticus, caught with
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Fig. 4. Volumetric contributions of different food items in the diet of different size classes of Oreochromis niloticus in Lake

Shala, Ethiopia.

Table 3. Relative contribution percentage frequency of
occurrence (%Qi), volumetric contribution (%Vi), index of
preponderance (%IOP) and geometric index of importance
(%Glli) of different food items in the diet of Oreochromis
niloticus in Lake Shala during the dry and wet seasons
Food type %Oi %Vi I0P% (%Glli)

Dry Wet Dry Wet Dry Wet Dry Wet
Phytoplankton 947 840 849 603 962 774 658 474
Zooplankton 273 543 103 214 34 177 138 249

Insects 9.1 160 30 85 03 21 44 80
Nematodes 76 149 04 14 004 03 29 54
Fish scales 53 117 09 26 006 05 23 47
Detritus 68 234 04 58 004 21 27 96

gill nets in Ero and Koka reservoir. The reason for this may be
due to the fact that the food items in their stomach may have
been regurgitated or digested as the fish struggled for escape in
gill nets during the catches. The present study found a variety of
food items of phytoplankton, zooplankton, insects, nematodes,
fish scales, and detritus in the stomachs of O. niloticus. This did
not differ from the findings of Adeyemi et al. (2009) and Kue-
butornye et al. (2019) which reported O. niloticus have varying
food including plant and animal origin in its gut. Many authors
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have also reported in different Ethiopian water bodies that O.
niloticus feeds on a variety of food items (Assefa & Getahun,
2015; Engdaw et al., 2013; Teferi et al., 2000; Temesgen, 2017;
Wakjira, 2013).

Phytoplankton was the most important food item in all
stomach of O. niloticus in Lake Shala. This indicated that the
fish was a phytoplanktivorous or herbivorous feeder. These find-
ings are supported well by earlier findings that have classified O.
niloticus as herbivorous that favor phytoplankton species (Ab-
dulhakim et al., 2015; Engdaw et al., 2013; Hussian et al., 2019;
Teferi et al., 2000). Phytoplanktivorous or herbivorous feeding
habits of O. niloticus have also been reported in Ethiopian water
bodies such as Lake Chamo (Teferi et al., 2000), Koka Reservoir
(Engdaw et al., 2013) and Lake Hayq (Assefa & Getahun, 2015).
However, this result was in disagreement with Oso et al. (2006),
who suggested that O. niloticus has omnivorous feeding habits.
The contrasting feeding habits of the fish may be due to the dif-
ferences in the abundance of food items in different locations.

In the present study, O. niloticus preferred Bacillariophy-
ceae (diatoms) than the phytoplankton groups. These findings
were supported by the work of Abdulhakim et al. (2015), Te-
mesgen (2017), and Hussian et al. (2019) who mentioned that
Bacillariophyceae were the most prevailing food items and

https://doi.org/10.47853/FAS.2022.e3
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highly desired by O. niloticus. The study of Kariman et al. (2009)
also pointed out that the diatoms are the most important food
items than any food items and represented about 68.0% from
the total gut content of O. niloticus in Abu-Zabal Lake, Egypt.
However, the dominance of green algae in Lake Hawassa (Tu-
dorancea et al., 1988), blue-green algae in Lake Zeway (Tadesse,
1988), Hayq (Assefa & Getahun, 2015) and Koka Reservoir
(Engdaw et al., 2013) were reported in the food composition of
the same fish. These differences could be related to variations
in environmental and biological factors among the lakes which
influence the types of food items ingested by the fish (Bwanika
et al,, 2004; Temesgen, 2017). According to Kebede & Willén
(1996) the diatoms had a higher percentage abundance than the
blue-green algae in Lake Shala. Besides, these diatoms are high-
ly digestible because the holes in the frustules permit the entry
of enzyme into the cytoplasm to enhance digestion (Harbott,
1975; Teferi et al., 2000). This means that O. niloticus in Lake
Shala was selecting diatoms more than other groups of algae.

Apart from the major food items, they also picked a variety
of other food items including rotifers, copepods, and Chiron-
omidae, which contributed an appreciable amount in the food
composition of O. niloticus in Lake Shala due to some nutrition-
al benefits. Several authors have provided similar interpretations
about the importance of zooplankton and insects in the diet of
O. niloticus in different lakes and reservoirs (Abdulhakim et al.,
2015; Adeyemi et al., 2015; Assefa & Getahun, 2015; Engdaw et
al., 2013; Teferi et al., 2000; Temesgen, 2017).

Diet composition in relation to fish size

Oreochromis niloticus have been known to feed on a wide vari-
ety of items such as phytoplankton, detritus, plant material, chi-
ronomids and zooplankton (Kuebutornye et al., 2019; Oso et al.,
2006; Tomojiri et al., 2019). Its feeding habits of may be varying
according to size (Temesgen, 2017; Tomojiri et al., 2019). In the
present study, O. niloticus showed size-based differences in their
feeding habit. The main prey items were phytoplankton in the
larger-size class, but smaller size fish tended to consume various
aquatic animals and planktons, such as zooplankton, insects
and phytoplankton. This showed that juveniles of O. niloticus
are generally omnivorous in their feeding style. This did not dif-
fer markedly from Temesgen (2017), who suggested O. niloticus
as omnivorous feeding on both animal and plant origin at ju-
venile size class. However, this was in contrast with Teferi et al.
(2000) and Engdaw et al. (2013), who reported that O. niloticus
had a preference for food items of animal origin (zooplankton
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and insects) at juvenile stages.

The study showed that adult O. niloticus fed more on
phytoplankton than other food items. This suggested that O.
niloticus in Lake Shala switched their primary food resource in
favor of phytoplankton. This finding agreed with Hussian et al.
(2019) and Engdaw et al. (2013), who reported O. niloticus was
phytoplanktivore in its feeding habit at a larger size. Similarly,
the findings from the current study also agreed with the work of
Teferi et al. (2000), who reported phytoplankton as a major item
in the diet of adult O. niloticus in Lake Chamo. This size based
difference in feeding habits of O. niloticus may be due to energy
demands, development of the fish’s morphological and phys-
iological features as it grows (Abdulhakim et al., 2015; Njiru,
2004). Also, the life history of O. niloticus is diverse (Bwanika et
al., 2004; Nyakuni, 2009), depending on the habitat they used,
and its food habits can vary widely (Assefa & Getahun, 2015;
Engdaw et al., 2013; Tadesse, 1988; Teferi et al., 2000).

Seasonal variation in the diet of O. niloticus in Lake Shala
During the studies of fish feeding, the effect of seasonality
should always be considered, because the seasonal changes of
biotic and abiotic factors alters the structure of the food web
along the year and, as a consequence, the fish often shows sea-
sonal diet shifts (Kariman et al., 2009). In the current study, the
food items of O. niloticus in Lake Shala showed a significant
seasonal variation. Some previous studies also found a seasonal
variation of food types in the diet composition of O. niloticus in
the Ethiopian water bodies (Assefa & Getahun, 2015; Engdaw
et al., 2013; Teferi et al., 2000; Temesgen, 2017). The volumetric
contribution of phytoplankton was higher during the dry than a
wet season and is consistent with the study of Temesgen (2017)
and Assefa & Getahun (2015) who indicated that phytoplank-
ton is the most important food item consumed during the dry
season. However, this finding was in contrast to that recorded
by Wakjira (2013), who found a higher contribution of phy-
toplankton in the diet of O. niloticus during the wet season in
Gilgel Gibe I Reservoir, Ethiopia.

The results from this study showed that the contribution
of zooplankton, insect, detritus, nematodes, and fish scales was
higher during the wet season. This was similar to earlier reports
for these fish species in some other water bodies (Assefa &
Getahun, 2015; Engdaw et al., 2013; Temesgen, 2017; Wakjira,
2013). The proportion of zooplankton in the diet of O. niloti-
cus was higher during the wet season, might be related with
seasonal flooding which contribute to the high zooplankton
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population through bringing nutrients from the catchments
which support the growth of phytoplankton and consequently
zooplankton productivity (Temesgen, 2017). This corroborates
the reports of Assefa & Getahun (2015) and Engdaw et al. (2013)
in Lake Hayq and Koka Reservoir, respectively.

The contribution of detritus was higher in the diet of O.
niloticus during the wet season. This may be due to flooding
which brings dead plant and animal parts into the lake and
undergo partial decomposition. The dominance of detritus in
the diet during the rainy season was consistent with the study
by Temesgen (2017) in Lake Langeno and Engdaw et al. (2013)
in Koka Reservoir. Similarly, the high contribution of insects in
the diet composition of O. niloticus during the wet season may
be associated with the reproductive biology of the fish (Kebede
et al,, 2018). Fish activities to shallow parts of the lake and re-
maining there for reproduction could be an explanation to the
increase in ingested insects in the wet season (Assefa & Geta-
hun, 2015; Temesgen, 2017; Wakjira, 2013). This is quite similar
to the findings of other investigators in the Ethiopian rift valley
lakes (Engdaw et al., 2013; Tadesse, 1988; Temesgen, 2017).

Conclusion

This study shows the importance of phytoplankton as food
items and O. niloticus is primarily phytoplanktivores in Lake
Shala. They fed mainly on Bacillariophyceae than any other
group of phytoplankton. However, the feeding habit and diet
composition varied according to size, the juvenile O. niloticus
is an omnivores, feeding on diverse aquatic animals and plank-
tons, such as zooplankton, insects and phytoplankton while
the adult is phytoplanktivores feeding mainly on phytoplank-
ton. The diet composition of O. niloticus also differed among
the studied seasons. The main prey items were phytoplankton
during the dry season and the contribution of zooplankton,
insect, detritus, nematodes, and fish scales was higher during
the wet season. Therefore, it could be concluded that food items
and feeding habits depending on availability as influenced by
season and fish size O. niloticus in Lake Shala.
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