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The African catfish

» The African catfish, Clarias gariepinus (Burchell 1822)

» A Siluriform, belonging to the family Claridae and genus Clarias
» Native to Africa, successful hatchery production started in the 1970s
» Since then, its culture transcended 4 continents (>200,000 t/y)

v'Nigeria is the largest producer

Arborescent organ

Arboerscent organs
Breathing Adaptations Modified  Anterior  Posterior

gill filaments | -
Ty . ,N‘éthfm
Az i, =y X = Y
3 W
4 ! ge Fe Y
e 3

C. ivr. 'C. A R

\

\
\

The Dutch-domesticated strain
reintroduced

MISSISSIPPI STATE UNIVERSITY
GLOBAL CENTER FOR AQUATIC
HEALTH AND FOOD SECURITY

N M BILL&MELINDA
SZ L
WorldFish Eﬁ GATES foundation




FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

* )%

\[]]]
(/4 SCHOLARSHIP

Sk . ) MISSISSIPPI STATE UNIVERSITY-.
U SAI D % <L BILL¢MELINDA | GLOBAL CENTER FOR AQUATIC

FROM THE AMERICAN PEOPLE WorldFish cciar GATES foundation HEALTH AND FOOD SECURITY



FEED:FUTURE

The U.S. Government's Global Hunger & Food Security Initiative

PHASE 1: Identification (Meristic Traits)

» Morphometric and meristic traits
»Vomerine teeth

»Number of gill rakers on the first branchial arch
» Correlation between gill rakers and standard length

C. anguillaris has no gaps while C. gariepinus has gaps
C. anguillaris = 16 - 50 and C. gariepinus = 25 - 110
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IDENTIFICATION (Molecular Technique)

» Karyotypes —2n =54 or 2n =56

» Allozymes, microsatellites and mtDNA all non-diagnostic and
validation with phenotype were not always 100% accurate

» What next in the face of speculations about the Dutch
strain and conservation issues?

»SNP — using Double-Digest RADSeq??
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Lower River Niger (Niger State)
Upper River Benue (Adamawa State)

Lower River Benwe (Kogi State)
Bar Farm (Lagos State)

»' A \',... e __‘
» SNP — using Double-Digest RADSeq?? YES
» 24 Diagnostic SNPs were identified
» Based on 126 markers (349 SNPs)
» KASP Assay validated 100% of the sequenced Clarias samples

» Vomerine teeth didn’t agree with genotype, hence resampling noting other phenotypes
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Resampling For Correlation With Meristic Traits

. v 9“" N e » Putative C. gariepinus samples from all the six
' countries grouped together
» All farmed stock in Nigeria and Dutch strain
from The Netherlands, Poland and Hungary
aligned with the wild C. garieinus from R. Niger,
R. Benue and Egypt

Lower River Niger (Niger State)
Upper River Benue (Adamawa State)
Lower River Benue (Kogi State)
Upper River Niger (Kebbi State)

» Resampling noting other phenotypes
»Ray on the first branchial arch
»Standard length & rays in the dorsal fin

» A total of 298 fish were genotyped
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Correlation With Vomerine Teeth

Vomerine Teeth for Identification Vomerine Teeth for Identification

i C. anguillaris Without Gap u C. anguillaris With Gap u C. gariepinus With Gap ~ w C. gariepinus Without Gap
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Correlation With Gill Rakers & S. Length

Correlation Between Number of Gill Rakers and Standard Length
y=0.1521x + 26.5

- l . R2 - 0.2907
. P=10.00016
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Number of Gill Rakers on the First Branchial Arch

20 - N
y|=0.1105x + 3.8161 y=0.0158x + 19.997
10 1 R*=0.3944 R2=0.0121
P=0.05188 P=0.4329
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0 50 100 150 200 250 300 350 400 450 500
Standard Length (mm)
¢ C. gariepinus U. R. Benue (n =44) A C. gariepinus L. R. Niger (n =56)
m C. gariepinus U. R. Niger (n =55) % C.anguillaris L. R. Niger (n = 10)
Linear (C. gariepinus U. R. Benue (n = 44)) Linear (C. gariepinus L. R. Niger (n = 56))

e Linear (C. gariepinus U. R. Niger (n = 55)) e [inear (C. anguillaris L. R. Niger (n = 10))
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PHASE 2: Survey Of Hatchery Practices

» Inadequate supply of good quality fish seeds (fingerlings, juveniles) and broodstock

»Limited knowledge on the genetics and genetic management of different
strains/populations of this spp. within and between different countries

» As a requisite for setting up a genetic improvement programme, this study aims at
evaluating the current practices, problems and prospects of hatcheries
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Methodology

A questionnaire containing 150 questions was prep. & administered to 47 farms

Plateau

Sokoto

Nasarawa

Taraba

Legend
North Central Regic
North East Region
North West Region
I south East Region
South South Regior
South West Region

Statistical Analysis: Responses were coded and analysed using MS Excel
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Culture Systems

Broodstock Types of hatchery Types of hatching
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Broodstock Types & Origin

Origin of broodstock What species of catfish do you deal with?

" 5% o 53%
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Mating Designs

Number of broodstock/year Mating ratio (Male : Do you reuse your
Female) broodstock?
50% ~  49%
5%
= Below 100 45%
=100 - 200 40% - mYes
=200 - 300 359 =No
m Above 300 30%
25%
20%
Number of Families Contributing 15% 300 Broodstock
100% - 1% *
e 25 Families
50% - s ¢
o .
- S (o,.»ﬁ BAEOENENE Skewed sex ratios results to
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Broodstock Replacement

Where is you broodstock Stage at which broodstock are Group from which broodstock
sourced replacement? selected for replacement are selected
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Hatchery Practices Mortality

Do you experience Observed symptoms Treament applied
ity? o, 56%
mortality? gg 02, 4% e
40% 40% -
1% 30%
mYes 20% 3%
10% 30%
g 25% —
N 20%
o?g 15%
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Other Issues

v Aquaculture Increasingly becoming peri-urban Reason for choosing where to
v'Increased popularity of plastic /collapsible tanks source fish seeds
v'Proximity to market, security and electricity
v'77 % of hatcheries used underground water

v A large number of hatcheries partake in others aspect
v'No regulation and license required to start-up
v'"Many graduated from grow-out to hatchery & only
10% of respondents produce only fish seed )

v’ Fish feed sellers position themselves as fish seed traders
v'38% of fish seed sellers choose where to source
based on quality, 4% based on price and consistency
v'From grow-out to hatchery & broodstock Y,

v’ Traceability and biosecurity models required at all stages
v'84% of traders buy fish from different farms
v'100% of fish traders mixed them when needed for
sales
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PHASE 3 — Broodstock Evaluation

»Obijective:

»>to assess the levels of genetic diversity, variation and inbreeding in the farmed catfish

»Methodology:
>fin-clipping (33 farms and 2 rivers), DNA extraction and sequencing using DArTSeq,
analysis using dartR package (Gruber et al., 2018) version 2 (Mijangos et al., 2022) in

the R software version 4.1.2 (R Core Team, 2022)
»Results:

» 72,140 loci from 280 individuals, filtered to 6,797 from 276 individuals
» Average observed heterozygosity: 0.081149 by individual samples
»Average observed heterozygosity 0.082034 by hatchery/location
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HETEROZYGOSITY & FIS by Pop. Unfiltered

Heterozygosities
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»Average observed heterozygosity: 0.081149 by individual samples
»Average observed heterozygosity 0.082034 by hatchery/location
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HETEROZYGOSITY & FIS by Pop. Filtered

Heterozygosities and FIS by Population
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» Some farms show no inbreeding - good base for sourcing Fy
» Wild strains appear inbred — sampling error and possible family
breeding behavior needing investigation
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PHYLOGENETIC TREE & PCA

Populations
ARAC *  AbduSSalam Fish Farm
Jedi Farms *  ABUKA Fish Farm
-Agidah Atapo Farms +  Abule farms
lasanta Integrated Farm & Enterprise (HIFE) Ltd = Abusahim Integrated Farms Limited
BL-Gush Ventures * Agidah Atapo Farms
Festus Akpako Farms Aishir Fish Farm
-Anchor Dairy and Fish Farms Litd ” Amfas-Real Farm
-SASIGHUE Farms Ltd % Anchor Dairy and Fish Farms Ltd
-Abusahim Integrated Farms Limited U AQUAGREEN
UMISAH Integrated Farms Litd el * ARAC
-Spring Continental Harvest Ltd . -.l' BL-Gush Ventures
Dr David . « Blossom Farm
reat Aquaculture . *+  Congtant Peace Integrated Farms (CPIF) Ltd
Blossom Farm e = DASURIN Nigeria Limited
Amfas-Real Farm « + DrDavid
Ewumi Farms +  Ewumi Farms
Triton Aqua *  Festus Akpako Farms
Fingerlakes Nigeria Ltd *  Fingerlakes Nigeria Ltd
Constant Peace Integrated Farms (CPIF) Ltd S > * Great Aguaculture
Abule Farms «  Hasants Integrated Farm & Enterprise (HIFE) Ltd
——————Sodje Woolen Farms . + Inone Farms
Johnrise ventures A * Jedi farms
[—SejFarms Venture « Johnrise ventures
gheneochukwu Farms P *  KAZY feed BAgro-Allied Services
-Albishir Fish Farm . o Marich Agro-Allied Services
AbduSSalam Fish Farm Ky pe o Ngurdem Farms Ltd
—————DASURIN Nigeria Limited ¥ ~ +  Ogheneochulowu Farms
KAZY Feed &Agro-Allied Services (;'P *  River Benue
Ngurdem Farms Ltd A o * River Niger
ABUKA Fish Farm A ‘o N *  SASIGHUE Farms Ltd

Sejfarms Venture
Sodje Woolen Farms

*  Spring Continental Harvest Ltd

AQUAGREEN
*I?Man’ch Agro-Allied Services R -~
) Y g
—— River Benue . kA ° €

River Niger %, s
P

Triton Aqua
UMISAH Integrated Farms Ltd

Inone Farms
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Summary, conclusion and recommendation

The Dutch domesticated strain isn’t genetically distinct )

/\ Meristic traits unreliable — Need for reliable approaches )

The results of these Reduced N¢ — Need for genetic improvement programme )
studies help to inform

the development of Shooters as broodstock — Need for a scientific basis ....... )

the first genetic

improvement Peri-urban nature — Need for GXE research, edu. & license )

programme for the

nggrlan gl Need for adoption of BMP guidelines for catfish hatcheries )

industry

Increased female participation — More opportunities )

Farmed strains are genetically diverse — need for a parallel BP)

Most farmed stocks are inbred — urgent need for a breeding programme)
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