Characterization of Oreochromis niloticus fish species of Lake Kariba, Zambia, using morphological, meristic and genetic methods.
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Abstract
This study aimed at characterizing Oreochromis niloticus fish species of Lake Kariba and was premised on the hypothesis that there are different types of O. niloticus fish species in Lake Kariba. O. niloticus fish specimens (n = 409) were collected from both culture fisheries (Yalelo fishery, Fwanyanga fishery and Choombwe fishery) and capture fisheries (Siavonga and Sinazongwe) based at Lake Kariba from April to November, 2020. All the collected fish samples were used for phenotypic characterization while 98 were used for genetic characterization. A total of 23 morphometric measurements and 7 meristic counts were used to generate morphometric data which was analyzed using multivariate analysis. In order to delineate the sampled specimens, dendrograms were generated. Further, microsatellite data was generated from 98 samples using a panel of 5 microsatellite markers and analyzed using microsatellite toolkit, GenAIEx, Fstat, and LIAN softwares. Meristic results of culture fisheries showed that the sampled fish could be characterized into two strains while samples from capture fisheries could be characterized into four strains. On the other hand, morphometric characterization of fish from both culture and capture fisheries grouped the fish into three strains. In addition, population genetic analysis also showed that aquaculture farmers of Lake Kariba are rearing three populations of O. niloticus while those from capture fisheries are composed of many distinct variant fish strains but can be roughly grouped into two types of O. niloticus fish species. The population of O. niloticus from the wild are genetically diverse, sub-structured with an absence of panmixia and are present in all fisheries. In conclusion, the fisheries understudy possessed potentially three strains of O. niloticus segregated in approximately three populations.  
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Figure 1: Diagram of fish morphometric measurements (Adapted from Vreven et al., 1998)

Table 1: Panel of microsatellites used in this study
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Primer
name 
	
Primer sequences (5’ to 3’)
	
Chromosome
	Base-pair range
	Annealing 
Temperature (℃)

	
Fluorescent dye type 

	
UNH172
	F: AATGCCTTTAAATGCCTTCA
R: CTTTTATAGTCGCCCTTTGTTA
	LG 3
	
119-194
	
52
	
PET

	
UNH178
	F: GTCACACCTCCATCATC
R: AGTTGTTTGGTCGTGTAAG
	LG 11
	
114-144
	
50
	
VIC

	
UNH203
	F: CACAAAGATGTCTAAACATGT
R: GAATTTGACAGTTTGTTGTTTAC
	UNK 1
	
65-97
	
58
	
VIC

	
UNH858
	F: TTCAAACAGCTTCACGGTCA
R: CTATGCCATGGCTAAAGTCAC
	LG 7
	
196-252
	
44
	
5-FAM

	
UNH991
	F: AAGCCTTGCATAAAACAGCA
R: AAAGTTTGCTGCCCTCAGTG
	LG 5
	
150-182
	44

	
5-FAM
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