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ABSTRACT

Thisexperimentiscarried out to assess the effects of gonadotropic hormone
of various maturity groups on the artificial spawning activity of Clarias
gariepinus. The donor specimens which composed of males and females
of gonad developmental stages| to V were regrouped. The experimental
treatments were established as follows: unripe males (stages 1-111), ripe
males (stages |V and V), gravid - immature females (stages| - I11), gravid
- mature females (stages 1V - V), and a control (water for injection).
Results of the experiment showed that hormones from the gravid-mature
females induced mor e spawn than those of the other groups. Least spawn
was induced by hormones of unripe males. The spawn induced by
hormones of the unripe males and those of the gravid-immature females
were significantly different. Comparatively, the spawn obtained by
inducing with male hormones at stage V is higher than those of other
stageswithin the group. In the female group, the highest spawn isinduced
by those at stage | V. Therefore, thereis no relationship between recipients
and the quantities of eggs produced per given weight of spawners. The
observations may be very useful in the spawning of other clariid fish, due
to their common family background.

Keywords: Gonadotropic hormone, maturity groups, African catfish,
induced spawning.

INTRODUCTION
Theextensive study and documentation of reproductivebiology of various species
of theclariidfish hasresulted inincreased interest in the cultivation of Clarias
gariepinus. Difficultiesassociated with obtaining stock of fry and fingerlingsof the
African catfish (C. gariepinus) resulted in the practice of artificial propagation
(Kdi-Tchikati, 1995). M ost investigationson induction of spawning infish species
used gravid fish asspecimen, but thereisno unanimity of opinionwithregardtothe
action of injected hormoneson ovulation and spawning (Sundarargj and Goswami,
1966 and Akpaniteaku and Nwuba, 2008). Many types of hormonesweretried
over theyears, and aslong as peopl e have been culturing fishinintensive and semi-
intensive manner, there has been adesire to control and maximize production of
eggs and the resultant seed stock. Factors that determine success in induced
breeding included season and environmenta conditions, sage of gonad development,
timeinterval between injectiontimeto ovulation or spawning after thelast injection
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(Lam, 1982). The gonadotropic hormone stimul ates production of sex steroidson
the gonads, with subsequent maturation of the gametes. Thistransmission from
neutral information to hormonal control takes place at the interface between
hypothalamusand pituitary (Harvey and Hoar, 1979). The concept of gonadotropin
releasng hormone (GRH), which comesafter thefolliclestimul ating hormone (FSH),
issupported by the presence of gonadotropin rel easing hormone activity inthe
pituitary extractsof variousfish species(Crim, Peter and Billard, 1976). However,
sexual differencesinisolated gonadotropinin induced breeding exerciseswere
reported by Breton, Prunet and Reinaud (1978); and the activity could depend on
weight, sex and gonad stages of donors (Akpaniteaku, 2006). The present research
therefore aimsat assessing the spawning effects of gonadotropic hormonefrom
maeand femaedonorsof variousmaturity groups ininduced artificia breeding of
C. gariepinus.

MATERIALSAND METHOD

The C. gariepinus specimenswere obtained from livefish market at the bank of
theNiger River at Onitshain Nigeria, fromApril to September 2012. Thehormone
used for theinduction of gpawning were obtained from recategori zed maturity groups
based on gonad devel opmental stages| to V. Randomized block experimental
design was adopted during the research. The experimentsweredivided into 4
treatments plusacontrol, and replicated 9 times. Thefollowing treatmentswere
established:

Treatment 1: Injection water (control)

Treatment 2: Unripemales(stages| tolll)

Treatment 3: Ripemales(stagesIV andV)

Treatment 4: Gravid-immaturefemales (stages| tolll)

Treatment 5: Gravid-maturefemal es(stages|V and V)
Male donorswere assessed for maturity using physical behaviour, and ripe ones
weredetermined by papilla-tip colour (Hogendoorn, 1979 and Akpaniteaku, 2006).
Maturity statusof thegonad wasdetermined by adapting methodsof Dadzie (1974).
Wei ghts of male and femal e donorsranging from 95 to 205g (mean 159 + 8.53g
and 161 + 4.90g respectively) were matched with recipients.

Pituitariesof variousdonorswere collected by methods of Viveen et al.
(1986) and separately homogenized asinjectable solution using water for injection,
which also served as control experiment. Therecipientswereintramuscularly
induced, and 12 hour latency allowed to ensurethat all the ovulated eggswere
released. They were reweighed before and after stripping. Spawning successwas
calculated by methods of Hogendoorn (1979):

Total number of eggs= prespawning weight - postspawning weight x 66.6.
Datawere dtatistically analysed to determine meansand standard error. They were
also analysed by correl ation coefficient, and analysisof variance (ANOVA).
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RESULTSAND DISCUSSION

Spawning effects of gonadotropi c hormonefrom variousdonor groupsare shown
ontable 1. Thehighest spawn wasinduced by hormone of gravid-maturefemale
group-mean spawn 1290 + 371 eggs. Thiswasfollowed by spawning of 1164 +
271 eggs, induced by hormoneof theripemales. Theleast spawn (571 + 35eggs)
wasrecorded by recipientsof unripe-maehormone. Thedifferencesbetweenthe
number of eggs spawned by reci pientsof unripe-maeand ripe-malehormones, as
well asgravid-immatureand gravid-maturefemaehormoneswerehighly significant
(P<0.05). Spawn per weight of variousrecipientsgroups are shown on table 2.
Thespawn by recipientsof gravid-immaturefemalehormonewith mean body weight
of 175.07 + 14.06g was 8%. Thiswasfollowed by 6.25% spawned by recipients
of ripe-male hormone with mean weight of 158.0 + 15.29¢g. Therewas such a
sgnificant fluctuation inthewe ghtsof eggs spawned by variousrecipientsasthose
that received by unripe-maehormonewith meanweight of 173.3 + 11.42g spawned
5.02% of the eggs.

Percentage spawn induced by hormone of various maturity groupsis
presented in Fig 1. More spawn (32.6%) was induced by hormone of gravid-
meaturefema esthan those of other maturity groups. The spawninduced by hormone
of ripemales(29.4%) wasthe second inranking. Therewassignificant difference
(P<0.05) between thespawn induced by unripe-maleand gravid-immaturefemae
hormones- 14.4% and 23.3% respectively. A comparative spawn obtained by
using hormonesof maeand femaeof various stagesof gonad maturity ispresented
inFig 2. Inthemalegroup, highest spawn (36.5%) wasinduced by hormones of
thoseat stageV. Whilein thefemalegroup, highest spawn (33.34%) wasinduced
by those at stage | V. At the second level of comparative ranking, 19.4% spawn
wasinduced by hormone of those at stageV of themale group. While 26.53%
spawnwasinduced by hormoneof thoseat stageV inthefemalegroup. Theleast
inranking was 13.57%, induced by hormone of thoseat stagel inthemalegroup.
Thiscould be compared to 15.72% by hormone of those at stagelll inthefemale
group. Apart from differencein maturity stagesof themalesand femal es(stagesV
and |V respectively) which hormonesinduced the highest spawn, therewas no
sgnificant difference (P> 0.05) in thevarious spawning. Theleast spawn induced
by hormonesof thetwo groupsdid not show any significant differences(P> 0.05).

Releasing of eggsat short latency timein smal femalebreeders, may bethe
reason for limited hour gradethan in the bigger femal e spawnersof C. gariepinus
(Hogendoorn and Vismas, 1980 and Akpaniteaku and Nwuba, 2008). Thishas
indicated ther ability to ovulateearlier than thebigger ones (Akpanitesku and Nwuba,
2008), which contributed so much to the choi ce of weight rangein the present
research. Akpaniteaku (2006) reportsthat weights of the C. gariepinuswerein
linewithfield reportsof spawnablewe ghtsof thefish speciesused in experiments.
However theeffect of both weightsand gonadotropin of donorson ovulation could
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indicatethat differenceinweight isaso afactor inthe determination of hour grade
(Akpaniteaku and Nwuba, 2008). In the present research, the effects of
gonadotropin, and developmental |evel sof gonads seem to be determinantsof the
rates of spawning, inthefish species. Thismay be supported by the higher spawn
induced by hormone of gravid-maturefemales (Table 1 and Fig. 1) than those of
theother maturity groups. Thequick effectsof pituitary hormonefromgravid females,
and releasing of eggsby recipients before stripping was reported by Akpaniteaku
(2006), aswell asAkpaniteaku and Nwuba (2008).

Strong potent effects of gonadotropic hormone from the gravid-mature-
femal e donor group seem to berespons blefor the higher number of eggsobtained
from therecipients(Table 1). Kings(1997) reportsthat asthe body weight of fish
increased, the number of eggs produced also increased, and thiswaslinked to the
continuousgrowth of fish after thenumber of ripeeggsinanovary prior to spawning
(fecundity) had stabilized. Oniyeand Onimis (2011) reportsthat somefish species
could use 2.25% of their body weightsfor egg production, and thismight fluctuate
evenamongfish of smilar sizes. Theinsignificant relationship (r=0.5,P>0.05) in
the quantitiesof eggs spawned per weight of therecipients(Table 2) ssemstobeas
aresult of thesizerange of thefish speciesused inthisstudy.

Table 1: Resultsof spawning obtained by using gonadotropic hormoneof Clarias
gariepinusof variousmaturity groups.

Recipientgroups Mean weights M ean weights M ean estimated
beforestripping(g) after stripping (g) number of eggs

A 160.5+12.29 160.56 +12.29 0

B 1733+11.42 164.59 +12.16 571+62

C 158.0 +15.29 147.97 +16.34 1164+35

D 175.07+14.06 161.10 +12.22 932+271

E 165.01+12.11 15550 +13.20 1290+371

Source: Experimentation, 2012

A - Recipients of injection water (Control) ;

B- Recipientsof unripe-male hormone;

C- Recipients of ripe-male hormone;

D- Recipients of gravid-immature female hormone

E- Recipients of gravid-mature female hormone.

Table2: Spawn per weight of variousrecipient groupsof Clariasgariepinus.

DG MWRBS MWRAS DMW(se) PSWR
Injection water (control)  16056+1229  160.56+12.29 0 0
Unripemale 17330+1142  16459+12.16 870 502
Ripemale 15800+1529  147.98+16.34 9.86 6.25
Gravid-immaturefemae 175.1+14.06 161.10+12.22 1397 800
Gravid-maturefemale 16501+1211  15550+13.20 951 5.76
DG Donor groups,

MWRBS = Mean weight of recipients before stripping (g),
MWRAS = Mean weight of recipients after stripping (g),
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DMW(se) Difference in mean weights (stripped eggs),

PSWR Percentage spawn per weight of various recipients,
SWR = Spawn per weight of recipient

Source: Experimentation, 2012

Spawn per weight of recipient =
Difference between weightsbefore and after stripping x 100
Weight beforestripping 1
o 35 -
_g’ 30 -
g
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Donors groups (A -B
Fig 1: Percentage spawn obtained by using hormone of various maturity groups of Clariasgariepinus.
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Fig 2: Comparative spawn obtained by using hormone of male and female Clarias gariepinus at
various developmental stages. N/B: Developmental stages of donors (I - V).
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CONCLUSION

Theuseof gonadotropic hormoneof homoplastic and heteroplagtic origin by various
workersresulted in spawning of thefish speciesat desired time of the breeding
Season. Magtering of variousaspectsof breeding could beachieved by investigating
gonad standardi zation, gonadotropin potency and their effectson spawning. Judging
from the results of the present research, hormones of gravid-mature females
(especially thoseat stage V), and ripe males (especially those at stage V), have
proved to be moreeffectivethan those of other maturity groups, ininduced artificia
spawning of C. gariepinus. This observation may hence be very useful in the
spawning of other clariidfish, because of their common family background.

REFERENCES

Akpaniteaku, R. C. (2006). Studieson the effect of gonadotropic hormone on the devel opment
of eggsand spawning activities of clariasgariepinus (Burchell, 1822). Ph.D Thesis.
Nnamdi Azikiwe University, Awka, Nigeria, 183pp.

Akpaniteaku, R. C. and Nwuba, L. A. (2008). Ovulation and egg rel ease in aritificial induced
catfish, Clarias gariepinus (Burchell, 1822). Journal of Science Engineering
Technology, 15(2), 8249 - 8255.

Breton B., Prunet P.and Reinaud, P. (1978). Sexual differencesin Salmon gonadotropin.
Ann. Biol Anim. Biochem. Biophys (France) 18, 759 - 767.

Crim L. W, Peter R. E. and Billard, R. (1976). Stimulation of gonadotropin secretion by
intraventricular injection of hypothalamic extracts of gold fish, Carassiusauratus.
Gen. Comp. Endocrinology, 30, 77 - 82

Dadzie, S. (1974). Oogenesis and the stages in maturation in female cichlid fish, Tilapia
mossambica. Ghana Journal of Science 14(1), 23 - 31.

Eyo, J. E. (1998). The effect of invitro crude human chorionic gonadotropin on oocyte
maturation and ovulation of Clarias gariepinus, Burchell, 1822. Bulletin Vurh
Vodnany 34(1), 3- 8.

Harvey, B. J. and Hoar, W. S. (1979). The theory and practice of induced breeding in fish.
Ottawa, Canada: International development research centre (IDRC), 48pp.

Hogendoorn, H. (1979). Controlled propagation of the African catfish, clariaslazera (C & V)
1: Reproductive Biology and field Experiments. Aquaculture, 17, 323 - 333.

Hogendoorn, H. and Visman, M. M. (1980). Controlled Propagation of the African catfish
Clariaslazera(C & V) 2: Artificial reproduction. Aquaculture, 21, 39 - 53.

International Journal of Natural and Practical Sciences, Volume 1, Number 1, April 2013 6
ISSN: 2350-2169



Kali-Tchikati, E. (1995). Breeding Clarias gariepinusin the Congo. In J.J. Symoen and J.C.
Micha (eds.) The management of integrated freshwater agro-piscicultural ecosystem
intropical areas. Technical centrefor agricultural and rural cooperation proceedings.
Royal academy of over seas sciences, 387 - 400.

King, R. P. (1997). Length-fencundity relationship of Nigeriafish population. International
Centrefor Living Aquatic Resource Management (ICLARM) Quarterly 20, 1.

Lam, T. J. (1982). Application of endocrinology to fish culture. Canadian Journal of Fish.
Aquatic Sci. 39, 111 - 137.

Oniye, S. J. and Onimisi, H. U. (2011). Some aspects of the reproductive biology of
Hyperopisus bebe occidentalis (Gunther) in ZariaDam, Nigeria. Nigerian Journal
of Fisheries8(1), 232 - 235.

Sundarary, B. I. and Goswami, S. V. (1966). Effect of mamalia hypophysical hormones,
placental gonadotropins, gonadal hormones and adrenal corticosteroids on
ovulation and spawning in hypophysectomised catfish, Heteropneustes fossils
(Bloch). Journal of Experimental Zoology, 161, 287 - 296.

ViveenW. J. A. R.,Ritcher C.J. J.,Van Oordt P. G.W.J., Janssen J. A. L and Huisman,
E. A.(1986). Practical manual for the culture of theAfrican catfish Clarias gariepinus.
Section for Research and Technology. The Hague Netherlands, 121pp.

International Journal of Natural and Practical Sciences, Volume 1, Number 1, April 2013 7
ISSN: 2350-2169



