Length-weight relationship and condition factor of Synodontisschall
((Bloch & Schneider, 1801),from Roseires reservoir, Sudan

Abstract:

This study was carried out to investigate the length-weight relationship and condition factor of
the Mochokid catfishS. schall,a commercially important fish species in the Roseiresreservoir on
the Blue Nile, Sudan. A total of 643 specimens were collected using themulti=filament.gillnets of
mesh sizes (4.0, 8.0, 10.0, and 12.0 cm) and twine (No. 2 and 12)during the period from
November 2015 to October 2016; Samples were collected from four sites namely: Awal Bab,
Elregiba, Kirma, and Wad El Mahi.;The length and weight of sampled fishwere measured and
recordedon the sampling sites and used to determine a length-weight relationship.The growth
coefficient (b) ranged from 1.196 to 2.649, with moderate to high correlations (r) between 0.437
and 0.798. Values of (b) were less than 3 indicating a negative allometric growth pattern,
whereas weight increased at a lower rate than length.The condition factor (K) ranged from 1.966
+ 0.696 to 3.856 + 3.856, suggesting the fish-were in good health condition throughout the
sampling sites.The findings of this study provide valuable insights into the biological aspects of
S. schall, which can form the basis of sustainable management and conservation policy for the
fishery resource of this economically important fish species in the Roseiresreservoir.
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Introduction:

The Sudan inland. fisheriesare locatedprimarily around the Nile and its tributaries,major man-
made lakes (Nubia and Merowe) and dam reservoirs, like Jebel Aulia, Roseires, Sinnar, Khashm
El-Girba, Upper Atbara and Sittit Dams. The Roseires Dam, established in 1966 on the Blue Nile
Riverat Ad Damazin town, is one of the most important dams in Sudanwhichwas originally built
to store water for irrigation purposes and hydropower generation, [1;2]. The height of Roseires
Dam was increased by 10.0 meters during the period 2006-2012, allowing greater water storage,
and creating a 75 km long lake, forming an important fishing ground with a maximum

sustainable production of 1,000 tons/year [2].



The expansion of Roseires Dam reservoir is expected to change the fish abundance and
distribution, alter primary productivity of the water, promote individual growth rates of fishes,
and increase overall fish production.Additionally, it is anticipated that the significant increase in
the volume of water in Lake Roseires will lead to a corresponding increase in fish production
from the reservoir [3], and future changesin the fisheries sector,which canachieve positive
changes in the socioeconomic status and livelinood of people inhabiting the region[2].
Approximately 112 species of the genus Synodontis were recorded in the Nile River and Eastern
Rift Valley Lakes (i.e. Egypt, Ethiopia, Sudan), andacross West African countries:(i.e. Ivory
Coast, Ghana, Guinea, GuineaBissau, Liberia, Niger, Nigeria, Senegal, Sierra Leone, [4 and5].
Studies on length-weight relationships are of considerable importance ‘for proper fishery
management of the stocks and biomass estimation of any fish species [6; 7and 8]. LWR can be
used to predict the weight of a fish when its length isknown (or vice versa), for assessing fishery
yields[9, 10 and 11], and provide information on the fish growth pattern[12, 13, 14, 15,
16and17]. LWR has also been widely used inlocal-and inter-regional morphological comparison
of populations [18 and10], as well as estimating weight at age, and assessing agestructure and
function of fish populations [19, 16,20,21 and 11]. Moreover, LWR is used to evaluate the index
of well-being ofthe fish population and obtain information on the condition of fishes in order
todetermine whether somatic growth is isometric or allometric [22 and 23].

The condition factor (K).of a fish (also known as Fulton’s condition factor)is an important
biological parameter that indicates the suitability of aspecific body of water for growth of fish,
and as an index of species. averagesize; It also reflects the physico-chemical and
biologicalfactors, and interactions of feeding conditions, parasitic infections andphysiological
factors [24]. In addition, it indicates the changes infood reserves in the water body, and an
indicator of the general healthcondition, and an expression of the relative fatness of the fish [10].
Therefore, understanding the condition factor (*K’) is important in fisheryassessment and
management of fish populations, as it gives us clearknowledge regarding maturity, spawning and
life cycle of fish at differentbody lengths during their life span, availability of food in a water
body, andenvironmental factors affecting growth of a fish [25,22 and20].

Analysis of LWRs and condition factors has evolved from log-transformed mean weights to non-

linear fitting approaches that leverage modern statistical software and computing power,



allowing for a more accurate representation of the relationship between fish length and weight
[26, 27, 28, 20 and 30].

The present study aims to provide the baseline information on the length-weight relationships
and condition factor of the commercially importantMochokid catfish,S. schallin Roseires Dam
reservoir on the Blue Nile, Sudan. The study's results will be useful in the sustainable
management and exploitation of this species' fishery and the protection of its natural habitats.
Materials and Methods:

Fig. 1: Roseires reservoir area before and after theheightening of the Dam.

Study area:

Fish (S. schall) samples were collected from the following sites:

Awal bab sampling site: This is one of the biggest fishing sites on the western bank of the Blue
Nile. It lies about 4 km southeast of Ad Damazin town.

EL-Regayba sampling site: is located on the western bank of the Blue Nile about 16 km
southeast of Ad Damazin town.

Kirma sampling site: is located on the eastern bank of the Blue Nile,and lies about 43 Km east
of Ad Damazin town.

Wed-ELmahi sampling site: located on the eastern bank of the Blue Nile, about 80 km south of
Roseires city on the end of the Dam lake.



The study extended12 months(November 2015 - October 2016).Sampling of fish took place
monthly. During each sampling,samples of fish representing different sizes were randomly
selected from the catch.

Sample collection:

During the study period, about643 specimens of Synodontis schall were collected from the four
sampling sites, using four multi-filamentgill nets of various mesh sizes and twine numbers as
shown below:

Table 1. Specifications of gillnets used for collection of fish samplesduring:.the study
period,October 2015 to September 2016.

Twine No. Length (m) Depth (m) Mesh size (cm)
2 50 2 4
12 90 4 8
12 95 4 10
12 100 4.5 12

Measurements of length and weight:

The total length (tip of snout to tip end of caudal fin) and standard length (tip of snout to base of
caudal fin)of each fishwere measured to the nearest.0.01 mm. using a standard measuring board.
The body weight of sampled fish was taken to the nearest gm., using a digital weighing balance,
version FRUIT 2000B.

Length-weight relationship:

Excel package was used to plot the curve of the relationship between the standard length and
weight of S. schall, and the liner equation was then obtained from logarithm transformation.
Values of the constants ‘a’ and ‘b’ for the fish were obtained from the length-weight relationship
according to [17],:using the equation:

w=alLP

Where:

W = total weight in grams

L = total length in cm

b = a constant of the relationship representing the slope of the equation.

a = a constant of the relationship representing the intercept on the "y" axis
Condition Factor (CF) or (Fulton’s factor) (FCF)



Thewell-being of S. schall was calculated according to [17], according to the following formula:

w

FCF = o X 100
Where W: weight of fish; L: standard length of fish, and *b’: constant.
Statistical Analysis
Statistical analysis was made by using a personal computer and the advanced computer Excel
program.

Results and Discussion:
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Fig.2: Linear fit of the length-weight relationship of S. schall in Awal Bab siteduring the study
period (2015/2016).
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Fig.3: Linear fit of the length-weight relationship of S. schall in Elregiba siteduring the study
period (2015/2016).
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Fig.4: Linear fit of the length-weight relationship of S. schall in Kirma siteduring the study period
(2015/2016).
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Fig.5: Linear fit of the length-weight relationship of S. schall in Wad ELmahi siteduring the study
period (2015/2016).

Table 2: Shows linear fit of length-weight relationship S. schall during the study period
(2015/2016).

Site b a r
Awal Bab 2.649 -1.344 0.798
Elregiba 1.196 -0.375 0.437
Kirma 2.156 -0.807 0.539
Wad El Mabhi 2.426 -1.117 0.626




The genus Synodontis comprisesseveral commercially important species, contributing up to 40% of
the total landing weight in some regions of Africa [30]. The length-weight relationship in fishes is
not constant throughout the year and is affected by factors such as the availability of food, rate of
feeding, development of gonads, and spawning season [32 and 31].

Previous studies of Synodontis schall reported‘b’ values (the exponent in the length-weight
relationship) ranging from 2.4977 to 3.522, indicating both allometric and isometric growth patterns
[31, 32, 33, 34, 35 and 36].

The results of the current study indicated a negative allometric growth pattern of'S. schall in all
sample sites. The values of the exponent (b) were found to be 2.649, 1.196, 2.156, and 2.426, with
high to moderate correlation (r = 0.798, 0.437, 0.539, and 0.626) in Awal Bab, Elregiba, Kirma, and
Wad EI-Mabhi, respectively (Fig. 2-5 and Table 2). These results agree with previous findings in the
Lower Ogun River (Nigeria), Okpara Stream (Benin), Khashm El Girba reservoir and Atbara River,
Upper Atbara and Sittit dam complex, and the River Benue (Nigeria) [32,31; 43,1 and35].

However, [36] reported that the length-weight relationships of Mochokidae species in the Niger
River (Benin) showed both negative and positive allometric growth, with values of‘b’ ranging from
2.236 to 3.380 and high correlations (r=0.87 to 0.99).RegardingsS. schall, they recorded a negative
growth coefficient of b = 2.6327. [37] stated that ‘b’ value of S. schall in Lake Ayamé 2 (Céte
d'Ivoire) ranged between 2.516 and 2.785 during the dry season, showing negative allometric
growth, but increased to 3.0008 - 3.001 during the rainy season, indicating isometric growth. In
contrast, [35] reported.that the regression coefficient ‘b’ for the length-to-body weight relationship
ofS. schallin the White Nile'showed isometric growth, with ‘b’rangingfrom 2.985 and 3.033.

The results of the current study indicated a negative allometric growth pattern of S. schall in all
sampling_sites. The values of the exponent ‘b’ were found to rangefrom 2.649, 1.196, 2.156, and
2.426, with high to moderate correlation (r = 0.798, 0.437, 0.539, and 0.626) in Awal Bab, Elregiba,
Kirma, and Wad EI-Mahi, respectively (Fig. 2-5, and Table 2).

These results agree with previous findings recorded for other tropical African rivers, such as, the
Lower Ogun River (Nigeria), Okpara Stream (Benin), Khashm EI Girba reservoir and Atbara River,
Upper Atbara and Sittit dam complex (Sudan), and the River Benue (Nigeria) [31, 30,32, 1 and33].
However, [36] reported that, the length-weight relationships of Mochokid species in the Niger River
(Benin) showed both negative and positive allometric growth, with ‘b’ values ranging from 2.236 to
3.380 and high correlations (r = 0.87 to 0.99).With respect toS. schall, they recorded a negative



growth coefficient of “’b = 2.6327. [37] stated that the value of ‘b’ of S. schall in Lake Ayamé 2
(Cote d'lvoire) ranged between 2.516 and 2.785 during the dry season, indicating negative
allometric growth, and increased to values between 3.0008 and 3.001, during the rainy season,
indicating isometric growth. In contrast, [35] reported that the regression coefficient ‘b’ for the
length-to-body weight relationship in S. schall from the White Nile showed isometric growth, with
‘b’ ranging between 2.985 and 3.033.

Table 3: Shows condition factor (C.F) of S. schall in Awal Bab, Elregiba, Kirma and Wad EI-
Mahi during the studyperiod (2015/2016).

Month Awal bab Elregiba Kirma Wad El-Mabhi
Dec-15 3.455 £+ 0.048 1.535 + 0.549 0 +0.000 2.302 £ 0.476
Jan-16 3.760 £ 0.000 1.890 £ 0.201 2.030 £ 0.707 3.082 +1.408
Feb-16 3.521 + 1.287 2.491 + 0.268 1.690 + 0.268 1.962 + 0.416
Mar-16 3.398 £ 0.331 2.349 £ 0.081 1.758 + 0.000 2.072+1.251
Apr-16 3.029 £ 0.679 2.414 + 0.507 2.074 £0.000 1.970 £ 0.744
May-16 3.549 + 0.000 2.586+ 0.253 3.127 £ 0.121 1.912 + 0.154
Jun-16 3.902 + 0.694 2:700 +0:662 1.979 + 0.000 1.914 + 0.504
Jul-16 3.108 £ 0.108 2.666 + 1.124 1.850 + 0.470 1.828 + 0.166
Aug-16 3.002 £ 0.975 2.245 +.0.905 2.417 +£0.845 1.969 + 0.594
Sep-16 3.808 + 0.800 2.573 £ 0.000 2.080 £ 0.415 1.733 £+ 0.257
Oct-16 3.957 £ 0.242 2.627 +£1.185 1.619 + 0.246 1.871 £ 0.597
Nov-16 0.812 £0.983 2.129 £ 0.120 1.865 + 0.399 2.228 +£0.760
Average 3.856 + 3.856 2.428 +0.738 1.982 £ 0.614 1.966 + 0.696

The condition factor (K) is a useful index for assessing the health and general well-being of fish,
with values typically ranging from 2.5 to 4, for mature freshwater fish [38, 39 and29]. Previous
values of condition factor reported for Synodontis schall ranged from 1,422 to 3.269 [32, 33, 35, 36
and37].

The findings of the current study indicate that the maximum values of condition factor recorded for
S. schall were 3.957, 2.700, 3.127, and 3.082, whileminimum values were 0.812, 1.535, 0.000, and
1.733, for Awal Bab, Elregiba, Kirma, and Wad El-Mahi sites, respectively.lt is can beinferred from
the foregoing data that the high values of condition factor of S. schall in Awal Bab and Elregiba

sites on the western bank of the Blue Nile, and relatively low values of condition factor recorded in



Kirma and Wad EI-Mahi sites, on the eastern bank of the Blue Nile, throughout the year (Table, 3)
This may be dueto abundanceof fooditems, and favorableenvironmental conditions for growths and
reproduction which resulted in good health conditions of S. schall on the western bank of the Blue
Nile.

These findings are consistent with those of [32], who reported good health conditions (K ranging
from 0.506 to 3.415) for six species of fish, including S. schall (K ranging from 1.422 to 1.844),
collected from the Khashm El Girba and Atbara River. Similarly, [40]reported condition factors
ranging from 0.443 to 2.191 for 21 species in the Nile within Egypt, including S..schall (K'= 1.437).
Additionally, [1] reported a condition factor of 2.902 for S. schall in_the Upper Atbara and Sittit
dam complex, while[33]recorded mean condition factors of S. schallof 2.874, 2.838, and 2.855 for
female, male, and combined sexes, respectively. [36] recorded condition factors ranging from 0.409
to 7.276 forS. frontosusand S. sorex, and 2.732 for S. schall. [37] reported good physiological
condition for S. schall in Lake Ayamé 2 (Cote d'lvoire), during the rainy season, with ‘K’ values
varying between 1.0375 and 1.357.

Conclusion:

The present study of Synodontis schall provides baseline information on the length-weight
relationship of one of the economically important fishes in Sudan. It indicated negative
allometric growth patterns of the fish in all sampling sites in Roseires Reservoir. On the other
hand, condition factor showed high values on the western bank of the Reservoir and relatively
lows values on the eastern bank. This may be attributed to anthropogenic influences, physio-
chemical and biological changes in the local environment, over-exploitation of this species, and
changes in state of the gonadal development of the fish. The results of this study may be useful
in the management of the fisheries resources of S. schall in Roseires Reservoir.

Disclaimer (Artificial intelligence):

Author(s) hereby declare that NO generative Al technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image generators have been used during writing or
editing of manuscripts.

References:

[1] Adam, H., A., H. and Hamad, A., E. (2021). Length-weight relationship and condition factor
of Labeo niloticus, Synodontis schall and Auchenoglanis occidentalis, in Upper Atbara and Setit



dam complex, Gadarif state, Sudan. Glob., J. Fish.,, Sci., Vol, 3(4): 37-34.
https://doi.org/10.31248/GJFS2021.027.
[2] Karra, A. M. (1999). Biological studies on indicator fish species prior to Expected

Heightening of Roseires Dam M.Sc. Thesis University of Khartoum — Sudan.

[3] Hamid, A. M. A. (2018). Aspects study of some biological of four commercially important
fishes in Roseires Reservoir after heightening of the Dam. M. Sc. Thesis, Sudan Academy of
Sciences Animal Research Council. Khartoum, Sudan.

[4] Froese, et. al., (2011). Rainer and Daniel Pauly, eds, (2011). “Synodontisschall” in‘fishbase.
December 2011 version.

[5] De Weirdt, D., Huyghe, C.E.T. and Vreven, E.J.M.W. N.(2023). On the occurrence and
distribution of Synodontis nigrita and Synodontis violaceus (Siluriformes: Mochokidae) in the
Nilo[/Sudan, and Upper and Lower Guinea ichthyofaunal provinces. J. Fish Biol., 103(3),
pp.741-746.https://doi.org/10.1111/jfb.15414.

[6] Hossain, M. Y., Rahman, M. M., Fulanda, B.; Jewel, M. A. S., Ahamed, F., Ohtomi, J.
(2012). Length-weight and length-length relationships-ef five threatened fish species from the

Jamuna (Brahmaputra River tributary) River;northern.Bangladesh. J. Appl., Ichthyo., 28, 275-
277.https://doi.org/10.1111/j.1439-0426.2011.01900.X.

[7] Tah, L., Bi Goore, G., Da Costa, K. S. (2012). Length-weight relationships for 36 freshwater
fish species from two tropical reservoirs: Ayamé | and Buyo, Cote d’lvoire. Revista de biologia
tropical, 60, 1847-1856. Available from:
http://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442012000400036&Ing=en.
[8] Lederoun, D.; LalPyP. K. R, Boni, A. R., Amousso, G., Vodougnon, H., Adjibogoun, H.,
LalPyP, ‘P.A. (2018h). Length-weight and length-length relationships of some of the most

abundant species in the fish catches of Lake Nokoué and Porto-Novo Lagoon (Benin, West
Africa). Lakes & Reservoirs, 1-7.https://doi.org/10.1111/Ire.12243.

[9] Froese;:R., Thorson, J. T., Reyes, R. B. (2014). A Bayesian approach for estimating length-
weight relationships in fishes. J. Appl., Ichthyo., 30, 78-85.https://doi.org/10.1111/jai.12299.

[10] Froese, R. (2006). Cube law, condition factor and weight—length relationships: History,

meta-analysis and  recommendations. J.  Appl., Ichthyo., 22 (2006),  pp. 241-
253.https://doi.org/10.1111/j.1439-0426.2006.00805.x.




[11] Olopade, O. A., Dienye, H. E. and Eyekpegha, A., (2018). Length frequency distribution,
length-weight relationship and condition factor of cichlid fishes (Teleostei: Cichlidae) from the
New Calabar River, Nigeria. Iranian J. Ichthyol., 5(1), pp.74-80. doi: 10.22034/iji.v5i1.251.

[12] Mehanna, S.F. and Farouk, A.E. (2021).Length-Weight Relationship of 60 Fish Species
from the Eastern Mediterranean Sea, Egypt (GFCM-GSA 26). Front., Mar., Sci., 8.
Article 625422, 10.3389/fmars.2021.625422. https://doi.org/10.3389/fmars.2021.625422.

[13] Jisr, N.; Younes G., Sukhn C., and El-Dakdouki M. H. (2018). Length-weight relationships

and relative condition factor of fish inhibiting the marine area of the Eastern‘Mediterranean city,

Tripoli-Lebanon. Egyptian J. Aguat., Res., 44; 299-
305.https://doi.org/10.1016/j.ejar.2018.11.004.
[14] Kuriakose, S. (2017). Estimation of length weight relationship in fishes. Fishery Resources

Assessment Division, ICAR-Central Marine Fisheries Research Institute. 215-220. url:
http://eprints.cmfri.org.in/id/eprint/12178.

[15] King, M., 2007. Fisheries biology, assessment.and management. Wiley Blackwell, 400P.
[16] Morato, T., Afonso, P., Lourinho, P., Barreiros, J. P., Sanstos, R. S. and Nash, R. D. M.,
(2001).Length-weight relationships for. 21 costal fish species of the Azores, North-eastern
Atlantic. Fish., Res., 50: 297-302.https://doi.org/10.1016/S0165-7836(00)00215-0.

[17] Abdalla, M. Y. M. (2018). Biological aspects of Oreochromis niloticus and Labeo niloticus

from Khashm EI-Girba reservoir and Atbara River, Kassala State, Sudan. M. Sc. Thesis,
Department of Zoology, Faculty of Science, University of Khartoum, Sudan.

[18] Ali, AN.; Dahanukar, R. and Raghavan (2013). Length-weight and length-length
relationship of three species of snakehead fish, Channadiplogramma, C.maruliusand, and C.
striatafrom the riverine reaches of Lake Vembanad, Kerala, India. J. Threat., Taxa., 5(13):
4769-4773.ROkhtp.//dX.doi.org/10.11609/J0TT.03353.4769-73.

[19] Ozaydmn, O, Uckun, D., Akaln, S., Leblebici, S. and Tosunoglu, Z. (2007).Length-weight

relationships of fishes captured from Izmir Bay, Central Aegean Sea. J. Appl., Ichthyo., Vol., 23:
695-696. https://doi.org/10.1111/j.1439-0426.2007.00853.x.
[20] Haimovici, M. and Velasco, G., 2000. Length-weight relationship of marine fishes from
southern Brazil. Naga, The ICLARM Quarterly, 23(1), 19-23.




[21] Petrakis, G. and Stergiou, K.l. (1995). Weight-length relationships for 33 fish species in
Greek waters. 16 (2) Fish., Res., 21(3-4), 465- 469.https://doi.org/10.1016/0165-7836(94)00294-
1.

[22] Ujjania, N.C., Kohli, M.P.S. and Sharma, L.L. (2012). Length-weight relationship and
condition factors of Indian major carps (Catlacatla, Labeorohita and Cirrhinus mrigala) in Mabhi
Bajaj Sagar, India. Res.,J.Bio., 2(1), 50-56.ISSN 2049-1727. Available online at:

www.scientific-journals.co.uk.

[23] Gurkan, S. and Taskavak, E. (2007). Length-weight relationships for syngnathid fishes of
the Aegean Sea, Turkey. Belgian J. Zool., 137(2), 219.

[24] Alam, M.M., Rahman, M.T. and Parween, S. (2014). Morphometric characters and

condition factors of five freshwater fishes from Pagla River of Bangladesh. Inter., J. Aquat., Bio.,
2(1), 14- 19.https://doi.org/10.22034/ijab.v2i1.18.
[25] Dan-Kishiya, A.S. (2013). Length-weight relationship and. condition factor of five fish

species from a tropical water supply reservoir.in-Abuja, Nigeria. American J. Res.,Commun.,
1(9), 175- 187.

[26] Abdalla, M. Y. M., Abdelhalim, A. I. and Adam, A. E. (2020). Study of some biological
aspects of the Nile carp, Labeo niloticus (Pisces, Cyprinidae) from Khashm EI-Girba reservoir
and Atbara River, Sudan: | Abundance; sex ratio; gonado-somatic index and breeding season.
Asian J. Res., Zool., Vol., 3(3)21-28.D01: 10.9734/AJR1Z/2020/v3i330093.

[27] Shelton, A.O. and Mangel, M. (2012). Estimating von Bertalanffy parameters with

individual and environmental variations in growth. J. Biol.,, Dynamics, 6(sup2), pp.3-30.
https://doi.org/10.1080/17513758.2012.697195.

[28] Liu, J. (2023). Spatiotemporal models for exploring variability in scallop condition across

the Bay of fundy. Available online at: http://hdl.handle.net/10222/83249.

[29] Olagbemide, P. T. and Owolabi, O. D. (2023). Length-weight relationship and condition
factor of Oreochromis niloticus (Linnaeus, 1758) in selected tropical reservoirs of EKkiti State,
southwest Nigeria. DOI: 10.18006/2023.11(4).707.719.

[30] Imorou, R. S., Adite, A., Sossoukpe, E., Abou, Y. (2019).Length-weight models and
condition factors of fishes from Okpara stream, Oueme River, Northern-Basin. Inter., J. of
Forest, Anim., and Fish., Res., Vol., 3(3): 65-80. http://dx.doi.org/10.22161/ijfaf.3.3.1.




[31] Adeosun, F. 1., Abdulraheem, I., Adesina, B. T. and Amrevuawho, O. M. (2017). Food and
feeding habits and allometric relationship of Synodontis schall in Lower Ogun River, Akomoje,
Ougn state, Nigeria. Pertanika J. Trop. Agri., Sci., 40(4): 601 — 610.ISSN: 1511-3701.

[32] Ahmed, Egbal, O., Ali, M. E., Aziz, Afrra, A. (2011). Length-weight relationships and
condition factors of six fish species in Atbara river and Khashm EI-Girba reservoir, Sudan.
Inter., J. Agri., Sci., Vol., 3(1): 65-70.0nline available at:
http://www.bioinfo.in/contents.php?id=26.

[33] Akombo, p. M., Akange, E., T., Adikwu, 1., A. and Araoye, P. A. (2014). Length-weight
relationship, condition factor and feeding habits of Synodontis schall (Bloch and Schneider,
1801) in River Benue at Makurdi, Nigeria. Inter., J. Fish., Aqua., Stud., 1(3): 42-48.

[34] Dadebo, E. (2016). Length-weight relationship, breeding season, sex ratio, maturity and

fecundity of the Nile catfish Synodontis schall (Bloch and Schneider, 1801) (Pisces:
Mochokidae) in Lake Chamo, Ethiopia. Ethiopian J. Sci., Technol., 9(2), pp.87-102. DOI:
10.4314/ejst.v9i2.2.

[35] Abd-Elhalim, A. 1., (1983). Investigations into the growth and reproduction of Synodontis
schall (Bloch — Schneider, 1801) from.the White Nile. M. Sc. Thesis. Dep. Of Zoology, Faculty
of Science, University of Khartoum.

[36] Arame, H., Adite, A., Adjibade, K.N., Sidilmorou, R., Sonon, P.S. (2020). Length-weight
relationships and condition factors of Mochokidae (Pisces: Teleostei: Silurifurmes) from Niger
River, Northern Benins Aquat., Res., 3(2), 72-84. https://doi.org/10.3153/AR20007.

[37] Georges, B. K., N’Daua, E. R., Theophile, B. A., Silvain, Y. S. and Valentin, N. (2017).
Seasonal variation in the length-weight relationships and condition factor of Synodontis schall
(Bloch and Schneider, 1801) (Siluriformes: Mochokidae) in man-made Lake Ayame 2 (Cote
d’lvoire). Inter.,d. Fish., Aquat., Stud., Vol., 5(1): 173-177.

[38] Kumolu-Johnson, C. A., and Ndimele, P.E., (2010). Length-weight relationships and

condition Factors of twenty-one fish species in Ologe lagoon, Lagos, Nigeria. Asian J. of Agri.,
Sci., 2(4): 174 — 179. 1ISSN: 2041-3890.

[39] Anene, A., (2005).Condition factors of four cichlid species of a man-made lake in Imo
State, Southeast, Nigeria. Turk. J. Fish. Aquat. Sci.,5: 43-47.



[40] Shalloof, K., A., SH. and El-Far, A., M. (2017). Length-weight relationship and condition
factor of some fishes from the River Nile in Egypt with special reference to four Tilapia species.
Egy., J. Aqua., Biol., Fish., Vol., 21(2): 33-46.DOI: 10.21608/ejabf.2017.3296.



