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Abstract

Studies of intra — specific hybridization betwe@tarias gariepinusfrom two ecological zones namely
Adamawa and Katsina states in North west and Neaitiern Nigeria, was carried out at fisheries depantal
farm of Modibbo Adama University Yola for the patiof 3 weeks, to determine the percentage fertibna
hatchability, survival rate and growth performanédatchlings from the different crosses. Fourantrspecific
progenies were obtained from the crosses of thestreins of C gariepinus Hatchlings were fed with Artemia
free cyst and Coppens for the 3 weeks. The seshibwed that purebred from Katsina had betternigity

(240,800 eggs) than Yola (125,625 eggs). Thexe avsignificant difference €00.05) in the weight of right
and left lobes of testes (4.5g and 2.7g) and inlehgth of the right and left lobes of the broodktérom the
different strains. KT x KT had the highest perceeatdertility (97.7%) followed by YY X YY (97.2%)YY X

JKT (96%) and the least iRKT x &YY (93.6%). KT x KT had the highest percentage hakility (97.3%)
followed by RYY x JKT (96%), RKT x QYY (95%) and the least was YY x YY (87%). There veasignificant

difference (p<0.05%) in the fertility and hatchability betweenr@oreds and hybrids. At the end of 3 weeks
survival rate was higher in YY x YY (95%) followdxy KT x KT (90%),2YY x KT (80%) and?KT x 3YY
(75%).
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INTRODUCTION

With global population expansion, the demand fghhiquality protein especially from aquatic souixeising
dramatically. Increase in aquaculture productionléarly needed to meet this demand in the thidtermiium,
because capture fisheries are at low capacity @wisty precipitous declines due to over-fishing,lpdn and
habitat destruction. Further increases in captistee$ are not anticipated under the current glabaHitions
(Dunhamet al.,2001).

Fish production was recently realized when it bez@afovious that our fish requirement cannot be ¢,
aquaculture sector expansion began in the 1976ulstied by advances in hatchery technology and pond
husbandry (FAO 2007). According to the FAO (20@guaculture continues to grow more rapidly tharogler
animal food producing sectors. The contributioraqfiaculture to global supplies of fish, crustaceardluscs
and other aquatic animals, increased from 3.9%otal {production by weight in 1970 to 27.1% in 20&d
32.4% in 2004. This growth is however impeded ok laf adequate attention to genetic and selectigeding,
leading to stagnating yield (Consultative Grougmernational Agricultural Research, 2006).

Strain is a subgroup of a species of organismndjatshed by specific characteristics, sometimesnoft
developed by breeders for those characteristicsa bne of ancestral or group of descendants fraouy
common ancestors (Dunham, 1995). According to Dom(iBE995) a strain within species is a populatiothwi
common origin and history that possess a uniquethat distinguishes it from other strains. Uniadty, almost
all domesticated strains of fish exhibit better vgito performance than the wild strains in aquaceltur
environment, for example, Chappel (1979) reporteat tthannel catfish strains originating from didfet
geographic locations within United States differgimwth and domestic strains grow faster than stleins.
The easiest methods to genetically improve an adume stock or initiates a genetic improvementgpamn is to
evaluate the performance of strains to chooseilorauthe best available strains to initiate orlegge fish stock.
Research has been carried out on intra-specificidigation. Legendre et al. (1992) reported thessrbetween
Clarias gariepinus and Heterobranchus longifilisto produce viable reciprocal hybrids with thaimsval
rates being similar to those found in the matespakies, (Diyaware and Onyia, 2014) reported highwvth rate
in cross betweenClarias anguillarisand Heterobranchus bidorsaliswhile (Omejiet al, 2013) reported
Intra-specific hybridization of local and exotilarias gariepinus where survival and fecundity was improved.
(Tilahun et al, 2016) had a better fertilization and hatchapiliate in the hybrids when he assessed the
reproductive performance, growth and survival dbrigs of African catfish@€. gariepinu¥ and Indian catfish
(Clarias batrachu¥y compared to their parental line cross. The grguettformance of intraspecific hybridization
of wild strains of Clarias gariepinus from Nigenigater was investigated by Megbowoat al (2014) The
objectives of this study were to evaluate the rolume, sperm length, fertility rate, hatchabilignd survival
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of Clarias gariepinusstrains from Adamawa (North West) and Katsina (NaYest) Nigeria

MATERIAL AND METHODS

Study Area

The experiment was carried out in the hatchery ohEisheries Department of Modibbo Adama Universit
Technology, Yola, Adamawa State. MAUTECH is sitdata Girei LGA of Adamawa State, located about
10km north of Yola city on Yola- Mubi road. The easch farm is located at the outskirt of the MAUTHE&aff

quarters and close to the school orchard. Adamaste & located on latitude 9.20 38°N longitude12.30—
1250°F. An altitude of 185.9 m, it has an average annaiafall of about 759mm with maximum temperature

of 39.7°C. October. The raining season run from May thro@gitober, while the dry season commences in
November and end in April. The driest mouths of ylear are January and February when relative htynidi
drops to 13% (Canback Global Distribution Database,

Sour ce and selection of Broodstock

The broodstock were sourced from hatchery unit ofiMddo Adama University of Technology, Yola Adamawa
and from Songhai farm Dutsima Local Government Ar€atsina State respectively. The broodstock were
transported to the fish hatchery unit of the Daparit Fisheries, Modibbo Adama University of Teclogyl
Yola, and Adamawa State in Jute bags and placedai®0 liters capacity jerry-can cut horizontalhydavhich
was filled with 30 liters of water. Broodstock s#len was based on maturity, the females were &zldzased

on swollen, well distended soft abdomen, round rattlish vent while the Matured males were selefrtma
each group based on their reddish, pointed gepetailla.

The male and female broodstock were separated riorete tanks for 24 — 48 hours for them to be
acclimatized to the environment. The weight (inngyand length (in cm) for each broodstock was tadwed
recorded. The broodstock were fed with Coppens certial feed at 3% of their body weight, followiniget
procedure of Dadat al. (2010).

Crosshreeding Design of the Different Strains of Clarias gariepinus

?
3 STRAIN KT YY
KT KT xKT KT xYY
YY YY x KT YY XYY
Key:
KT = Katsina broodstock Q Female
YY = Yola broodstock 4 Male

Hor mone | njection

The broodstock were weighed separately using a GQakgry premium table weighing balance. The broarksto
were injected with synthetic ovaprim spawning honmddased on their body weight. Ovaprim spawning
hormone was administered intramuscularly abovdatezal line, towards the tail at recommended dufs@.5

ml per kg of female fish, and half dose for the enfigh (i.e. 0.25ml per kg). The injected fish wetaced back
into the concrete tanks for a period of 10 — 12r&dor ovulation and maturation of gonads.

Milt and Egg Collection

After the latency period of 10-12 hours testes warected by sacrificing the males. The male wgissected
using forceps. The two lobes of each testis weneowed from each male either from Katsina or Adamawa
cleaned with tissue paper in order to remove blaod was placed into a labeled petri- dish. The femeere
stripped with a gentle application of pressuretenabdomen to release the eggs. The eggs weretedli@ dry
and well labeled bowls. The broodstock were weigbefbre and after removing the gonads and stripping

eggs.

Spawning Fecundity
The total number of stripped (spawned) eggs wamatdd using gravimetric method by counting numdsier
eggs in 1g of eggs and multiplied by the weighthef stripped eggs according to (Onyaal 2010).

Stripping percentage was calculated as followss€gh, 2013)

Strinbine P taze = Weight of stripped eggs 100
ripping Percentage = Body weight X
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Relative Fecundity
This was calculated as described by (Joseph, 2 R®)llows:
Number of Stripped eggs

Relative F dity = X 100
elative fecundity Total number of egss counted

Artificial Fertilization

The testes were macerated with care in order teesspiout the milt, 0.9% of saline solution (NaC§svadded
to the milt. Thereafter, egg for each cross watilifezd with the milt labeled bowls and mixed projyewith the
aid of a feather. Proper mixing of milt and egghamtes increased fertilization. The translucensegmtaining
embryonic eggs at the time of polar cap formatiOR20 minutes after fertilization were consideredilized.
The percentage fertilization was calculated. (Ageband Popoola, 2008).

o Number of fertilized eggs
% fertilization = x 100
total number of eggs

One hundred and fifty fertilized eggs were incubatising egg collectors in 30 litre containers, raté -48
hours depending on the room temperature there ladttehability were calculated (Akinwanée al, 2012). %

N Number of Hatchlings
Hatchability = - x 100
Number of incubated eggs

Stocking of Hatchlings

Twenty hatchlings were randomly stocked in bowlsoading to the treatment and in triplicates, i.8. XKT,
QKT x 8YY, YY x YY and 2YY x & KT. The hatchlings (larvae) were fed with Arterfia three weeks after
three days when all yolk had been reabsorb. Beftweking and throughout the period of the experimntre
weight and length of the fry were recorded weelythe end of the first three weeks, the surviaterwas
calculated. (Akinwandet al, 2012).

) No.of hatchlings at the end of th eexperiment
Survival = - x 100
No.of hatchling stocked

RESULTS
Table 1 shows the body weight, length and repradgeigterformance of different strains of female Gar
gariepinus The result revealed that both the ferfisies had the same weight of 7509, Katsina fematehigh
fecundity rate (240,800), compared to the broodstolotained from Yola ("27.659). There was significa
(P<0.05) difference in the weight of the ovary betw Katsina and Yola

The Mean Body Weight, Length and weight of TestesifKatsina and Yola strains are shown in Table 2.
Katsina male lobes had a total weight of 4.5g wiigiint and left lobes weighing 2.5g and 2.0g eadte Total
weight of lobes from Yola strain was 2.7g with tigind left lobes weighing 1.2g and 1.7g respectivililt
volume of Katsina and Yola were 4.2ml and 4.4mpeetively. The result shows that there was sigaific
difference (R< 0.05) in the weight of testes and milt volume in @safrom Katsina and Yola strain

Table 3 shows the fertilization and hatchabilitieraf C. gariepinus purelines and their recipracalse
highest fertilization (97.7%) and hatchability (8%) were recorded in parent broodstock from Katsina
followed by the hybrid€YY x KT which had highest fertilization (96%) and hatotligy (96.7%). There was
significant (P<0.05) differences between the fiediion rate and hatchability among the pure lines the
hybrids.

The survival in all the genetic crosses for a penbd3 weeks under controlled hatchery conditianshown
in table 4. From the overall performance in thevisal rate, 2YY x KT had the highest (100%). There were

significant differences ( §£0.05 ) in the survival rate between purebreds ayloriths while there was no
significant differences 0.05) amond?YY x ZKT and QKT x JYY.
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Table 1: Body weight and Reproductive PerformanicBitferent Strains of Femal€larias gariepinusFrom
Katsina and Yola
Parameters Sirgi

KTQ YY @
Body weight (g) 7502 750
Length of fish (cm) 44 4 44.8
Weight after stripping 550° 625
Weight of stripped eggs 200 1258
Number of eggs in 1g 1204 1021
Nature of eggs ovulated Matured brown Matured golden green
Spawning fecundity 240,800 127,628
Stripping percentage 26.666 16.666
Relative percentage 32,106.67 17,016.6%

Means with different superscript are significardlfferent (P<<0.05)
Table 2: Mean Body Weight, Length and Weight oftéegrom different Males dflarias gariepinus

Parameters Strains

KT & YY &
Body weight (g) 1000 10007
Body length (cm) 55° 55.5!
Weight of testes (g) 4.5 2.7°
Weight of right lobe (g) 2.5° 1.2°
Weight of left lobe (g) 2.0° 1.5
Length of right lobe (cm) 4.5° 5.5°
Length of left lobe (cm) 6.0° 53
Milt volume (ml) 4.2° 4.4°

Means with different superscript are significardlfferent (P<<0.05)
Table 3: Percentage Fertilization and HatchabdftZlarias gariepinusPurelines and their Reciprocals

Genetic  No of eggs No of eggs not No of eggs No of Percentage Percentage
groups treated fertilized fertilized hatched eggs fertilization hatchability
Purelines

KT x KT 150 3 147 143 o7 97

YY xYY 150 5° 145 123 o7 87

Hybrids

KT xYY 150 15° 135’ 13¢ oF 95°

YY x KT 150 11° 139 136’ 96° 96"

Mean with different superscripts are significardlfferent (p<< 0.05) A
Table 4: Mean Survival, Growth Performance and Re#idation of Purebreds and th&ficiProcals for 3 Weeks

Parameters KT X KT YY XYY KT XYY YY X KT
Initial weight 0.967 +0.033 0.933+0.066  0.855+0.03%  0.911 +0.027
Initial length 0.667 +0.167 0.644 +0.22 0.589 +0.132 0.600+ 0.123
Final weight 2.022+0.139 2.078+0.161  1.677+0.176 2.967+ 0.52
Final length 2.100+0.188 1.944+0.050  1.800+0.180 2.889 +0.218
Weight gained 1.055 1.14% 0.822 2.056

Length gained 1.433 1.3 1.21¢F 2.289

Specific growth rate 1.525 1.656 1.393 2.442

Relative growth rate 109.160 122.72% 96.140 225.688
Condition factor 35.848 52.117 46.284 17.143

Protein efficiency ratio (PER) 0.019 0.020 0.015% 0.037

% survival 75 8¢f 9 95

Means along the column with different superscrgpts significantly different (g< 0.05)

Keys:

KT x KT = Katsina Strain

YY x YY = Yola Strain

KT x YY = Katsina Strain x Yola Strain
YY x KT = Yola Strain x Katsina Srain
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Table 5: Mean Water Quality Parameters of expanaleset up

Treatments pH(mol/L) Dissolved/gen (mg/l) TemperaturBC()
Purelines

KT x KT 7.0+05 52+1.3 28.6 + 174

YY x YY 7.1+0.9 51+12 28.4+1.3
Hybrids

KT x YY 71+05 51+1.3 285+1.4

YY x KT 7.0+0% 52+12 285+ 1.8

Means with different superscripts are significamtifferent (p<0.05)

DISSCUSION

The reproductive performances and survivalCofariepinusfrom two ecological zones and their reciprocals
under controlled hatchery conditions have been @&dnin this study. Spawning fecundity and strigpin
percentage were higher in Katsina strain (240,&0Q) 26.666% Yola strain (127,625) and (16.666%he T
higher fecundity recorded in this research workeagwith the work of Sahoet al. (2005) and Kharet al.
(2006) that recorded high fecundity @arias gariepinusThe difference in the spawning fecundity may be du
to differences in environment, food supply, Bag€tal78) or egg sizes (Beach and Murray, 1993).

Yola male had higher length (55.5cm) followed bytdfi@a male (55cm). This study agree with the waifrk
Ochokwuet al.( 2015 ) that carried out intra-specific hybridina between Ibadan and Katsina strains and
recorded lower length value in Katsina strain @larias gareipinu The two strains had the same weight
(1000g).Yola male had milt volume of (4.4ml) witight lobe length measured (5.5cm) and left lobe suezd
(1.2cm) when compared with Katsina male whickl hailt volume of (4.2ml) with right and left lobes
measured ( 4.5cm and 6.0cm respectively). The rdiffees could be attributed to the length of Yoldema
(55.5cm) compared to Katsina (55cm). Variation iitt guality may be due to sex ratio, stocking dgnsage,
size, nutrition, and feeding regime. (Tahatral 2008). Studies have shown that qualitative patarsef the
milt (milt volume, sperm lobe length, mortality)rcae influenced by several factors such as quafithe feed
(Cerovskyet al, 2009), environmental factors, variations betweedividual age, weight length of the fish
Ochokwuet al (2015), season of the year (Habirazeeal 2010).

The percentage fertilization was highest in Katsitrain among the parental crosses wHIKT x 3YY
was the highest among the hybrids. The overalllresuealed that purebreds had highest percentgiity
than the hybrids; however this study agrees withfthdings of Omejiet al. (2013) that had higher percentage
fertility among the purebreds and lower among thibrids, after crossing between exotic and loCkrias
gariepinus. Shahet al, (2011) also reported higher fertility in purebsg@®5%) and had lower fertility (86% -
89%) in hybrids. The reason for the lower fertitiaa rate in the crosses can be due to differemtedbeir
population. The highest percentage hatchabilitg vexorded in Katsina strain (97%). However, tead in
hatchability observed in the research favouredpiuental crosses. The high hatching success obtainthe
study among the purebreds and lower among theds/bgree with the observations of routine repeasffish
hatcheries in Nigeria (Olufeagle al, 2015; Tilahunet al,2016; Sayeed, 2015). It is however important to
acknowledge that differences that arise from bregediistory, may be affected by water quality and afthe
fish especially the hatching rates. Variationséasons can also lead to differences in hatchirgs rais rightly
observed Shaét al, (2011) ; (Ochokwet al, 2015)

Parental crosses Yola strain Gfarias gariepinushad highest survival rate (95%) closely followed by
Katsina strain (90%) and among the hybrids had (8884 (75%) respectively for YY x KT and KT x Ya6
the survival rate recorded. These results showatlttie performance of the purebreds was better thetnof
hybrids. This could be due to the fact that theepreds observed in this study have better hetefossurvival
than hybrids. The higher survival rate obtainedhiis study is incongruent with the findings of (@h and
Aderibigbe, 2006; Akinwandet al, 2012) that had similar result after crosskglongifillis and femaleC.
anguillaris. The lower values recorded for hybrids in this stigdin agreement with the work of Abubalaral,

(2013); Akinwandeet al, (2012) who obtained lower survival rate of (35.9.32, and 70%) foClarias
gariepinushybrids. The lower survival rate in this study dam attributed to mortality resulting from weekly
sampling stress since the fry were very fragilthet stage.

CONCLUSION

From this study to identify the best strain@frias gariepinusfrom the two ecological zones of Nigeria, the
hybrid YY x KT had the best percentage fertilizatidcvatchability, growth and survival among the peacal
hybrids. Therefore, the hybrid could be used furtwe hatchery managers to raise fingerlings andimizg
profit in their business. Furthermore, researclemsld explore the genetic traits of this straindevelop
improved broodstock at the second filial generation
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