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Abstract

The research examined the effect of season on food and feeding habit and condition factor of
Synodontis vermiculatus (Daget,1954) in Shagari Dam, Sokoto State. The period of the research
was from March 2020 to February, 2021. Eighty two (82) fish samples used for this research
were collected from the commercial fishermen at the landing site of the Dam. Morphometric data
were collected using electric weighing balance and a measuring ruler. Frequency of occurrence
method was implored for the study of feeding habit. Index of preponderance was used to
determine the importance of food item to the fish. The maximum total length and body weight
recorded was 18.60cm and 67.86g, respectively, in September. The minimum total length
recorded in December was 9cm and the minimum body weight in October was 9.81g. The
highest condition factor obtained was in February and March for female (4.332) and male
(1.083), respectively. Food items consumed by the fish were Microcystis spp., Oscillatoria spp.,
Anabaena spp, Cylindrospermopsis spp., Aphanizomenon spp., Detritus, Mud, Copepod, Adult
Oikopleura, Barnacle nauplius, worms and fish larvae, which indicate that the fish is an
omnivore. The research revealed that the fish does not grow large. The result of season and food
and feeding habit also revealed that the species feed most in the months of June, July, August
and October.

Key words: Synodontis vermiculatus, Frequency of occurrence, Condition factor, Food and
feeding habits.
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1.0 Introduction

The genus Synodontis is the largest of Mochokid catfishes which comprises of 10 genera and
131 different species in the family Mochokidae (Stephen et al., 2006). They are small to medium
sized fishes commonly called “squeakers” or upside down catfishes, chiefly as a result of the
stridulating sounds they make through their pectoral spines when troubled. Synodontis are
bottom dwellers in general, however certain species spend virtually all their time in feeding and
swimming in upside down position. Synodontis species are of high market value commonly
found in many waterbodies in Nigeria. The commercial worth of different Synodontis species
varies depending on location where they are found; vast number of them are significant food
fish, with some having beautiful skin colour and depict behavioural features, making them
possible ornamental candidates (Ezenwa et al.,1987).

Successful aquaculture practice is highly dependent on understanding the food and feeding habit
of fishes in the wild. It is beneficial to select the fish species for aquaculture that will live in
tandem with other species rather than compete for the available aquatic resources. This will
enable the judicial use of the food sources found in the water body and result in highest yield.
Knowledge about the food habits of fishes entails defining the nature of the food chain and the
designing of trophic models as a means to understanding the ecosystem in its entirety.
Freshwater species are declining as a result of changing climate due to temperature increases
(Pecl et al., 2017), thereby placing more pressure on fishery systems which are currently
experiencing pollution, habitat loss and overfishing. To ensure optimal production of fishes,
information on the food and feeding habits directs the selection of feedstuff required for the
artificial diets of cultured species. The studies of food and feeding habits of fishes have been
carried out by various workers (Chaturvedi and Parihar, 2014; Jega et al. 2018). However, there
is paucity of information on food and feeding habits of S. vermiculatus in Shagari Dam, therefore
the need for this study to provide base line information of the likely food preference of this
species under captivity.

2.0 Materials and Methods

2.1 Description of the Study Area

Shagari Dam falls between Latitudes 12° 37'44"N, and Longitudes 4° 59'27.41”E and lies south
east of Sokoto city (Figure 2.1). Shagari town is in a tropical climate which has distinct wet and
dry seasons.

2.2 Sample Collection

Species of Synodontis vermiculatus were collected at Shagari Dam fish landing site. The fish
samples were obtained monthly, from June 2021- May 2022. The samples were dissected while
in fresh form and in case of large number of samples, they were chilled in a freezer till the next
day.

2.3 ldentification of the Gut Content

For the examination of the food items, the fish were carefully dissected and the stomach taken
out by cutting the alimentary tract between the end of oesophagus and the pylorus. The stomach
content was transferred into petri dishes. From each individual, the weight of the stomach with
content and weight without food content was measured using a digital scale to the nearest gram.
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Food items found in the stomach were first sorted by eye for larger food substances and then
dispersed with small amount of distilled water. For identification purpose, the samples were
examined under a Celestron Digital LCD microscope at different magnifications up to x10.
Wherever possible, food items were identified up to the genus level with the aid of identification
guides prepared by Yamaguchi and Bell (2007).

A

Figur 2.1: Map showing the study area (Source; Google Earth Map 2022).

2.4 Data Analysis
2.4.1. Stomach Content Analysis

2.4.1.1. Determination of frequency of occurrence

The stomach content was analyzed using frequency of occurrence method as described by Hynes
(1950). Each food item occurred in number of stomach was recorded and expressed as a
percentage of the number of fish stomach examined as follows:

%Fi = ’IVV—’;fxloo

Where, % Fi = percentage frequency of occurrence of a given food item i in the sample
Nfi= Total number of stomachs in which given food item i occurs
Nf= total number of stomachs with food items examined.

2.4.1.2 Determination of Gastro somatic index (GaSl)

Gastro somatic index was determined using the formula of Desali, (1970).
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Weight of the gut

[ =
Gas Total weight of the fish

x 100 (Desai, 1970)
3.0 Results

The maximum Total length (TL) and Body weight (BW) (18.60cm and 67.86g) of the fish was
recorded in September. Minimum Total length was recorded in December with 9.0 cm and
weight in October with 9.81g (Table 3.1). The highest mean TL was recorded in July with
14.6cm and lowest in December with 10.81cm. The highest mean BW was recorded in July
(37.70g) and lowest in December (13.579).

Table 3.1: Monthly summary of length and weight destribution of Synodontis vermiculatus
in Shagari Dam, Sokoto State

Month No. of Total length (cm) Body weight (g)
fish :

Min. Max. Mean Std. E Min Max. Mean  Std. E
March 5 1050 15.60 12.92 0.93 1259 4911 28.41 6.27
April 7 1160 17.80 13.80 0.89 16.08 67.57 33.51 7.34
May 6 1140 15.70 13.21 0.76 1723  42.29 27.51 4.12
June 6 1030 14.30 12.03 0.66 1253 3156 21.45 3.47
July 11 12.00 16.80 14.62 0.55 18.66  58.37 37.70 3.69
August 5 1160 16.10 13.36 1.02 19.80 4041 26.55 4.28
Sept. 11 1040 18.60 12.74 0.85 1259  67.86 24.46 5.55
Oct. 7 9.50 16.70 12.21 0.87 9.81 55.12 22.45 5.69
Nov. 8 1050 1450 1231 0.54 13.85 3240 21.68 2.48
Dec. 7 9.00 13.20 10.81 0.68 9.85 18.70 13.58 1.45
Jan. 4 950 13.50 11.13 0.85 10.82  23.82 16.31 2.75
Feb. 4 1050 12.00 11.03 0.34 1486  18.53 15.79 0.91

The food item composition by Frequency of Occurrence method (Table 3.2) shows Microcystis
spp form the most frequently consumed diet with (30.06%), followed by Oscillatoria spp
(15.03%), detritus (12.72%), while the lesser consumed by frequency include the Barnacle
nauplius (1.16%), copepod, adult Oikopleura spp. and worms (0.58%).

3.1 Gastrosomatic index (GasSl)

Gastrosomatic index show the feeding intensity of fish. Fluctuation of GaSI between the months
was found. The highest (4.54) Gastrosomatic index was recorded in August and the lowest (1.03)
in March. The monthly fluctuation is shown in Table 3.3.

3.3 Condition factor of Synodontis vermiculatus

The condition factor for female and male S. vermiculatus are presented in Table 3.4 and Table
3.5, respectively. The highest condition factor obtained was in February and March for female
(4.332) and male (1.083), respectively.
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Table 3.2: Composition by frequency of occurrence of prey items in the diet of S. vermiculatus found in Shagari Dam, Sokoto State
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Organism Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb %F

Oscillatoria spp. 1.73 1.16 1.16 1.16 2.89 1.73 1.16 2.89 0 1.16 0 0 15.03
Microcystis Spp. 2.31 1.73 2.89 2.31 5.78 2.31 2.89 2.31 2.31 231 1.73 116 30.06
Anabaena 1.73 0 1.73 0.58 1.73 0 1.73 0 0 0 0 0.56 8.07
Cylindrospermopsis spp. 1.16 0 0 0.58 0 0.58 1.16 0 0.58 0 0 0 4.05
Aphanizomenon spp. 0 0.58 1.16 0 0 0 0.58 0.58 0 0 0.58 0 3.47
Detritus 0 0 1.73 0.58 1.73 0 231 2.31 1.16 1.73 1.16 0.00 12.72
Mud 0 0 0 0 1.16 1.16 0 0 1.16 1.16 0.58 0.58 5.78
Empty 0 1.73 0.58 1.16 1.16 0.58 2.89 1.16 231 1.73 0.58 1.16 15.03
Copepod 0 0 0 0 0 0 0 0.58 0 0 0 0 0.58
Adult oikopleura 0 0 0 0 0 0.58 0 0 0 0 0 0 0.58
Barnacle nauplius 0 0 0 0 0 0.58 0 0 0.58 0 0 0 1.16
Worms 0 0 0 0 0 0 0 0 0.58 0 0 0 0.58
Fish larvae 1.16 1.16 0.58 0 0 0 0 0 0 0 0 0 2.89
Total 8.09 6.36 9.83 6.36 144 7.51 12.7 9.83 8.67 8.09 4.62 3.47 100
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Table 3.3: Gastrosomatic Index (GaSl) of S. vermiculatus in Shagari Dam

Mean Gut Weight

Mean Body Weight

Month (9) (9) GaSl
March 0.35 34.10 1.03
April 0.55 33.51 1.63
May 0.48 27.51 1.75
June 0.39 21.45 1.83
July 0.68 37.40 1.82
August 1.21 26.55 4.54
September 0.40 25.46 1.57
October 0.32 22.45 1.40
November 0.47 21.68 2.17
December 0.29 13.58 2.14
January 0.29 16.31 1.75
February 0.23 15.80 1.44

Table 3.4: Condition Factor of Female Synodontis vermiculatus from Shagari Dam, Sokoto

State

Month Mean Mean LNSL LN a b K Comment

SL BW BW

(cm) (cm)
March 20.587 0.946 1.314 0.354 2.561 0.332 Lean

8.833

April 10.575 40.135 1.024 1.608 0.354 2.561 0.214 Lean
May 10.175 2.065 1.008 1.506 0.354 2.561 0.910 Fatty
June 9.3 27.743 0.968 1.443 0.354 2.561 0.383 Fatty
July 10.171 38.479 1.007 1.585 0.354 2.561 0.075 Lean
August 9.467 26.703 0.976 1.427 0.354 2.561 0.349 Lean
September 11 48.49 1.041 1.686 0.354 2.561 0.405 Fatty
October 8.82 25.242 0.945 1.402 0.354 2.561 0.147 Lean
November 8.75 22.813 0.942 1.358 0.354 2.561 0.213 Lean
December 7.75 14.268 0.889 1.154 0.354 2.561 0.192 Lean
January 6.75 13.565 0.825 1.132 0.354 2.561 1.103 Fatty
February 7 14.86 0.845 1.172 0.354 2.561 4.332 Fatty

Standard length (SL), Body weight (BW)
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Table 3.5.Condition Factor of Male Synodontis vermiculatus from Shagari Dam, Sokoto State

Month Mean Mean LNSL LN a b K Comment
SL BW BW
(cm) (cm)

March 9.75 40.135 0.989 1.604  0.9560 1.355 1.083 Fatty

April 8.50 2410  0.929 1.382 09560 1.355  0.436 Lean
May 7.67 18.405 1.0884 1.265 0.9560 1.355 1.028 Fatty
June 7.27 15.163 0.861 1181  0.9560 1.355 0.439 Lean
July 10.20  35.88 1.009 1555 09560 1.355 0.135 Lean

August 9.75 26.325 0.989 1.420 0.9560 1.355 0.710 Lean
September 7.84 16.82  0.894 1.226 09560 1.355  0.055 Lean
October 7.50 15475 0.875 1189 09560 1.355 0.917 Lean
November 8.38 20.553 0.923 1313 09560 1.355 0.219 Lean

December 7.0 12.653 0.845 1.102 0.9560 1.355 0.409 Lean
January 8.5 19.06 0.929 1.280 0.9560 1.355 0.776 Lean
February 7.5 16.107 0.875 1.207 0.9560 1.355 0.424 Lean

Standard length (SL), Body weight (BW)

4.0 Discussion

Morphometric analysis is vital in fish conservation and management as it gives information on
the size, condition and is also used for the identification of a particular species. In this study,
highest and mean total length and body weight of the fish recorded in August and September
correlate with findings in feeding habit analysis as reported by Laleye et al., (2006) who
recorded higher number of abundance of prey in September and October which begins to decline
with each successive month. This indicates that the increase in size of fish may be commensurate
with availability of food in the environment of the fish. This tally with the findings of Laleye et
al., (2006) on Synodontis schall and Synodontis nigrita in Ouémé River, Benin. The study shows
that Microscystis spp, Oscillatoria spp. detritus and Anabaena spp., are the most important
consumed food items. They also formed the most frequently consumed food items of the fish.
Other food items were Cylindrospermopsis spp., Aphanizomenon spp, fish larvae, mud, Adult
Oikopleura, Barnacle nauplius, worms and copepod. This shows the fish has omnivore feeding
habit due to the wide range of feed items found in the stomach.

This result agree with the findings of Adeyemi (2010) who observed a species of same genus,
Synodontis resupinatus (boulenger, 1904) at Idah area of River Niger, Kogi State. The result also
agrees with the finding of Shinkafi. et al., (2010) who observed a species of the same genus,
Synodontis nigrita in River Rima, Sokoto. The result of the finding shows that the species is an
omnivorous feeder. Courant et al. (2017) observed that the diet of Trachelyopterus galeatus was
composed of many prey items including plant leaves, fish, detritus and insects and was of the
opinion that varied diet facilitates the exploitation of diverse food items based on availability,
thereby according the species competitive advantage. Yongo et al., (2019) also carried out
similar research review of food and feeding habit of some Synodontis fishes in African
freshwaters involving S. nigrita, S. schall, S. resupinatus, S. membranaceus, S. victorae and S.
afrofischeri. The findings reveal that the studied species were omnivorous in their feeding habits
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due to the wide array of food items encountered in the stomach contents during the period of
study.

The gastrosomatic index (GasSl), denotes the feeding intensity of fish (Desai, 1970). In this study,
the GasSl of S. vermiculatus shows fluctuation in different months of the year. The Gastrosomatic
index was generally low during February, March and April, as a result of poor food content
found in the gut. In the aspect of relationship between season and food and feeding habit of S.
vermiculatus in Shagari Dam, the result shows that the species consumes more of Oscillatoria,
Microcystis spp., detritus and Anabaena in the months of August and November than in other
months. Detrital particles together with allochthonous food such as plant seeds washed by flood
from the surrounding vegetation into the water bodies might have been responsible for the high
incidence of each of these diets during the rainy season. This is further corroborated by the
findings of Pujarra et al. (2017) who observed that continuous rainfall during the wet season
increases water flow thereby impeding the establishment of the benthic invertebrate community
and increasing inputs of terrestrial resources.

The condition factor shows the physical wellbeing of the fish (Abowei 2010). It provides
information on when comparing two populations living in a particular water body with regards to
feeding, density, climate and other conditions when determining the period of gonad maturation,
and when following up the degree of feeding activity of species to verify if it is making good use
of its resource (Ighwela et al., 2011). Condition factor can also be affected by factors like sex,
season, age and maturity stages of fish (Edah et al., 2010). Therefore the condition factor in
relation to season in this study shows that only females were in good condition in the month of
February (with K value of 4.332). The mean condition factor obtained in this study did not tally
with the results of other studies. Akombo et al., (2014) reported a range of 3.3667 for females
and 2.9954 for males in S. clarias (Linnaeus, 1758) in lower river Benue at Markurdi. Adeyemi
(2010) reported a range of 2.34- 4.90 for males and 2.56- 4.03 for females in S. resupinatus at
Idah area of River Niger. Baijot et al. (1997) documented 2.65- 3.32 while Offem et al. (2013)
reported the mean range values of 0.32.

5.0 Conclusion and Recommendation

Study on the effects of season, food and feeding habit and condition factor of Synodontis
vermiculatus in Shagari Dam revealed that the fish are omnivore as they feed on variety of food
items of both animal and plant sources, ranging from phytoplankton to fish larvae and worms.
The result of morphometrics shows that the species does not grow very big. The research further
revealed that phytoplankton, fish larvae and worms can be utilized for the culture of S.
vermiculatus. The variety of food items discovered in the stomach shows that the fish is a good
candidate for aquaculture.

Recommendations
1. Further studies on the breeding of Synodontis vermiculatus in captivity is
recommended in order to enable its culture.
2. The study of food and feeding habit of the species will help Agua culturist to know
the type of feed to formulate for the species when they are in culture.
3. It will be worthwhile to conduct more studies on this fish species in Shagari Dam and
other locations for a better understanding of its food and feeding habits
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