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Abstract
Mature Clarias gariepinus ranging between 860-970g total body weight (TBW) were treated with crude

pituitary gland exiract obtained from the Bullfrog (Ranas catesbiana) at four ireatment levels of two
pituitaries, four pituitaries and six pituitaries per brood stock of mean weight 814+81.62g and Ovaprim® for
control. Each treatment was replicated three times and the frog's weight ranged between 47.28-58.63g. The
latency period before successful stripping was 14hours with two pituitary hormone dosage, 12hours with four
Dituitaries and Shours with six pituitaries. Eggs were incubated at a temperature that ranged from 26-27°C.
Hatching was noticed after 24hours and was completed after 36hours of incubation. It was observed that the

* fecundity varies with the dosage of administered pituitary. The highest number of egg yield was observed in

(T>) fishes administered with the four doses of pituitary gland (52168 + 3623) closely followed by (T,) fishes
administered with two doses of pituitary gland (46218 + 5142).The least fecundity was observed in (T,) fish
administered with six doses of pituitary gland (27360+4250). Percentage fertilization and hatching of the eggs
were also highest in T, (98%) and this was followed by the fishes in T, having 98% fertilization and 70%
haiching ratio. The fishes in T, had the lowest value of 96% fertilization and 58% hatching. The fries produced
were then reared for eight weeks and mortality observed was highest during their 2™ week of life in all the three
treatments. Fries produced in T, (four pituitaries) was observed to have the highest survival rate (72.61%)
Jollowed by T, with 33.62% survival rate and T, wrth only 6.78% survival rate. Four pituitary gland treatments

were found to be the most effective.
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tigrina) pituitary by Mustafa et al., (1984). The
administration of appropriate hormone is as
important as the creation of conducive
environment for the brood fish. Kutty (2005)
opined that the large number of failures in induced
breeding can often be traced to an inappropriate
hormone inducement, poor condition of gonad
development as well as to environmental
condition in spawning tanks or enclosures. The
effect of storage period on the efficacy of the
pituitary extract of African bull frog for induced
spawning was studied by Adebayo and Fagbenro
(2008). The scarcity of genetically improved fish
seed constitutes the major constraint to the rapid
development of aquaculture industry and stock
management in Nigeria. -

The African catfish (Clarias gariepinus) are
species of economic importance in Nigeria and are
widely cultured owning to their hardiness, early
maturity and good market price. The use of frog
pituitary to include breeding in these species has
not been a common practice in Nigeria. Roberts
(1975) opined that evolutionary evidence from
morphological and physiological characteristics
gariepinus. Asian catfish (Hetewropneustes has indicated that frogs (Amphibians) and fish
fossilis) was stimulated to spawn with frog (Rana (Pisces) have the same ancestral origin and it has
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Introduction

The progressive increase in the aqua cultural
farming in Nigeria has led to an increase in
demand for fish fingerlings and this has made the
hatchery propagation of Culturable fish species
an important and viable venture. Manickan and
Joy (1 989) and Ayson, (1991) reported that many
species have been induced to spawn using
different inducing hormones some of these
inducing agenfs include Carp's pituitary gland
(Janseen, 1985), Human Chorionic
Gonadotropins (HCG) (Legendre, 1986),
progesterone and LHRHa (Richter, et al., 1987),
De-oxy Corticosterone Acetate (DOCA) (Solar,
etal.,1990). Due to scarcity and increase in price,
some of these synthetic hormones are not always
available in developing countries in Africa and
this has led to the search for alterative materials
such as pituitary glands of frogs. Nwadukwe,
(1993) used pituitary extract of frog Dicroglossus
occipitalis to induce oocyte maturation, ovulation
and spawning in Heterobranchus longifilis.
Adebayo and Popoola (2004) also used frog
pituitary gland to induce ovulation in Clarias
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been established that the pituitary hormone of
frogs can be used in spawning of fish to improve
their fecundity and no known standard dosage of
frog's pituitary for fish breeding has been
ascertained. Thus the objective of this work is to
ascertain the effectiveness of African bullfrog's
(Ranas Catesbiana) pituitary gland in induced
breeding of Clarias gariepinus with the view to cut
down the cost of fingerlings production from
rather expensive second generation hormonal
compounds; to determine the hatchability of
Clarias gariepinus eggs induced with frog's
pituitary gland and to establish a dosage of frog's
Pituitary gland to establish a dosage of frog's
crude pituitary gland to be recommended for
breeding of Clarias gariepinus. African bullfrog
(Ranas catesbiana) is medium sized specie that
grows up to between 90 - 110mm in length, with
adult females usually larger in size than the males
(Gampper, 1985). They are air-breathing aquatic
frog that oceurs in virtually every water body in
Nigeria. They are commonly found in stagnant or
still waters of ponds or sluggish streams but they
may also inhabit fast flowing waters.

Materials And Methods

Experimental site and management of brood
stock: The research was conducted at the
experimental unit of the Federal College of
Wildlife Management New-Bussa, Niger State,
Nigeria which covers a jand mass of about
16,200,00km’ and situated between Latitude
9° 00" - 11° 36'N and Longitude 3°.00" - 43° 9'E.
The study area was bounded to the coast by River
Niger (Kainji Lake) to the Northern and Eastern
boundaries by Kebbi State and to the West is
Republic of Benin. Twelve (12) females and four
(4) male Clarias gariepinus brood stocks, size
ranging from 860 - 970g to be used for this
research work were sourced from a reputable farm
in New-Bussa, Niger State, Nigeria and were each
kept in 1m® plastic tanks for acclimatization to full
sexual maturity for twenty-four hours. Thirty six
(36) live frogs (Ranas catesbiana) with sizes
ranging from 47.28 - 58.63g collected from Oli
River in New-Bussa, Niger State, Nigeria were
used for the experiment.

Harvesting of pituitary from African bull frog:
The pituitary gland which is located on the vertical
side of the brain below the lower hypothalamus
and olfactory lobe of the brain was extracted by
first killing the donor frog and removing the lower

jaw to reveal the bony capsule in the center ofthe .

underside of the upper jaw. This capsule was
carefully fractured and pressed to reveal the small
white pituitary gland in the center of the

underlying tissue which was then picked by
forceps. The extracted pituitary was then
macerated and homogenized in 0.5ml saline
solution.

Experimental designs and pituitary extract
administration: Twelve female brood stocks of
Clarias gariepinus used for this research were
randomly allocated into four - experimental
treatments (T,, T,, T; and T,) and each treatment
replicated thrice (TR, TR,, TRseeeeee TR, TR,
T,R,) using Complete Randomized Design (CRD).
The fishes in T, were injected intramuscularly at
the dorsal part of the caudal peduncle using 1ml
needle and syringe with two frogs' pituitary gland
per replicate. Four frogs' pituitaries were injected
into each replicate in T, and finally, six frogs'
pituitaries were injected through the same route
into each replicate of fishes in Ts. The control group
which was designated as T, was injected with
Ovaprim® hormone (Syndel, Can~da) at a dose
rate of 0.5mgL" /Kg per replicate. The weignt of the
pituitary gland extracted were recorded and
reconstituted to make 0.5mgL". After injection, the
fishes in each treatment were placed in separate
hatchery tanks 1x1.5m in size and were observed
for latency period during which ovulation was
tested for by stripping two hourly.

After the latency period, eggs were stripped
and fertilized normally by wet technique with milt
from four male donors. Four male Clarias
gariepinus were sacrificed for their milt, one for
each set of treatment. Fecundity of all the treated
female was determined by the method of Bagenal
(5). The eggs were incubated for 24hours after
fertilization. Percentage fertilization and hatching
were estimated from the number of un-hatched and
hatched eggs using the formula:
Percentage (%) Hatchability = NH X 10

NF .

Where: NH=Number of eggs hatched and NF=
Number of eggs fertilized
After hatching the fries produced by each treatment
were separately reared in different glass aquaria
tanks for eight weeks during which mortality,
survival and growth rates were recorded for each
treatment. The percentage survival was calculated
by using the formula: Percentage (%) survival =

(M_— ¥ X 100
M

Where; y = Number of mortality recorded
throughout the rearing period

M = Number of hatchlings 24 hours post
fertilization

Statistical Analysis: The data obtained was used to
determine percentage mortality, survival and
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growth rates and one way Analysis of Variance
(ANOVA) was used to compare the results as
shown on Table 2. All the water quality
parameters of the water used in raising the
hatched fries were monitored throughout the
experimental period and this is shown in Table 1.

Results

Table 1 shows the water quality parameters of the
water used in rearing the fries produced from
Clarias gariepinus induced with frog's (Ranas
catesbiana) pituitary gland extract.

Discussion

Induced breeding of Clarias gariepinus (Burchell
1857) with pituitary gland obtained from Ranas
catesbiana was carried out at four treatment levels
including control. The latency period before
successful stripping ranged from 9-14 hours at a
temperature range of 26°C-27°C. This explains the
fall within the range observed by Nwadukwe, F.O.
(1993) which was eleven hours at 25°C which was
reduced to seven hours at 29°C. Sule (1999)
observed that the optimum latency period before
stripping Clarias species in arid zones in Nigeria
is about nine hours. Hatching commenced after
twenty four hours and was completed by thirty six
hours at 26°C-27°C. Manickan and Joy (1989) and
Nwadukwe, (1993) had also observed the
commencement of hatching after twenty four-
hours of incubation. It was observed that
fecundity varied with the dosage of hormones in
the treatments. Administration of combined four
pituitaries (T,) gave the highest egg release and
mean fecundity of 52168 £ 3623 this is closely
followed by two pituitary treatments (T,) with
mean fecundity of 46218 £ 5142. Administration
of six combined pituitary (T,) gave the least mean
fecundity of 27360 £ 4250. Four pituitaries
combined weighing 0.98g was the most effective
dosage followed by two pituitaries weighing
0.52g, combined six pituitaries weighing 2.43g
appeared to be an overdose to fish of 915g mean
weight. Nwadukwe, (1993) achieved oocyte
maturation, ovulation and hatching with frog's
pituitary dose of 7Tmg/kg fish weight. Percentage
fertilization was ninety-eight percent (98%) in
Treatments 1 (T,), Treatment 2 (T,) and Treatment
3 (T,) and was ninety-six percent (96%) in control
treatment. Percentage hatching was highest in T,
ninety-eight percent (98%) followed by T,
seventy-five percent (75%), control seventy-five
percent (75%) and T, sixty-two percent (62%).
Nwadukwe, (1993) obtained mean percentage
fertilization of 7350 + 9.30% and mean hatching
of 63.08 £ 7.08%. Table 2 above shows the
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analysis of variance (ANOVA) for comparison of
fecundity, percentage fertilization and hatching,
initial and final weight of fries produced after
raising for eight weeks. Results of water quality
parameter analysis are also presented in Table 1.
The values are within the tolerance range for
hatching, survival and growth of fish as reported
by Marilyn, (1976), Viveen et al (1986) and
Ayinla, (1991).

Conclusion and recommendations.

This experiment indicated that hypophysation
with frog's (Ranas catesbiana) pituitary gland can
successfully induce breeding in Clarias gariepinus
(Burchell 1857) at a dosage of four pituitary at a
dose rate of |.0mg pituitary/kg fish.
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Table 1: Weekly mean water quality parameters of water used to rear fry produced from Clarias
gariepinus induced with frog’s (Ranas catesbiana) pituitary gland extract.

WEEKSEMPERATURE PH DISSOLVED OXUEENCTIVITY

' 1 2824231 6.81+0.50 6.2+045 113.6+11.6
2 28.1+2.40 7.02 £ 0.66 6.0+0.40 78.6 + 6.22
3 202 %215 6.96 £ 0.58 5.7+0.40 91.6+7.90
4 26.1+2.20 6.80 £ 0.48 6.3+ 045 86.3 £6.92
5 272+£228 6.43+£0.32 6.4+044 109.0 + 10.82
6 26.0+2.20 6.93 +0.56 57+036 165.1%14.90
7 25.0+2.18 6.98 +£0.52 6.1+0.38 177.0+ 16.23
8 « 26.2+2.24 6.86 + 0.54 5.9+0.37 202.0+ 17.82

Table 2: Fecundity, percentage fertilization, percentage hatching and weight of fry produced from
clarias gariepinus induced with frog pituitary and reared for eight weeks.

Parameter T1 T3 T4
Fecundity 46218 £5142® 52168 +3623° 27360 + 4250 31634 = 1096°
% fertilization 98.90 + G080 + 000 * 96.20  0.00® 96.32+2.41%
% Hatching 7540 £0.00®  98.60 +0.00° 58.14 + 0.00° 75.49 + 2.68%
Mean initial wt of fry (g) 3.35 +2.63° 3.85+2.76" 4,89 +2.10° 4.19+3.19®
Mean final wt of fry (g) 33.59+828°  3835+8.63° 32.02+7.41° 3535+33.16%
Mean wt gain 3024+ 4.63°  34.50+5.89°13 +6.81° 31.16+3023 %

Survival rate % 33.62° 72.61°°6.78° 88.83°

Means with different superscript on the same horizontal rows are significantly different (P<0.05)
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