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Seasonal reproduction of fishes reveals two consecutive events:

1. The seasonal growth of the ovary and the transformation
of the oocytes into yolk-laden primary oocytes which takes
place during late preparatory and pre-spawning period
and which depends upon the length of day and increasing
temperature.

2. Maturation and spawning of yolk-laden primary oocytes

which takes place during the spawning season.

The first event which involves seasonal growth of the ovary
and oocytes occurs spontaneously. Maturation and spawning.
however, seemed to be affected by wvarious environmental
factors, such as rainfall and the availability of food, the absence
of which inhibits this second phase of the cycle. This resorts to
induced breeding techniques by the injection of pituitary hor-
mones such as Human Chorionic Gonadotropin to stimulate the
release of gametes from the ovary. Since Human Chorionic
Gonadotropin is LH-like, this implies that a similar hormone
might be secreted by the Meso-adenohypophysis of the fish

pituitary.
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ABSTRACT

il Ovulation in mammals is controlled by two hormones secreted

A i |l

m! | ” by the Pituitary Gland, the Follicle Stimulating Hormone (FSH),

INTRODUCTION

Human Chorionic Gonadotropin, commercially available in the

| and the Luteinizing Hormone (LH). FSH, which is secreted by
: the anterior lobe of the pituitary is responsible for the increase

e ;i'}lll‘p‘ in the Droc%uction of estrogenic hormone (estrone)* which stimu-
Mt L ﬁgeso:!;aﬂa:lh folll:cl:s (ovarian follicles) to mature and ovulate, Philippines under the brand APL (Ayerst), is a gonad-stimulating
) o ; e othe i = ) 5 ' .
: n‘]‘lm “ g " oand, organizes the corpus luteum** upon ovula- principle obtained from the urine of pregnant women. It is an amor-
| b i 8 AT oo By o whch stisliiee ph der and is freely soluble in water.* It is LElike and was
ous powder and is freely soluble : 8

|

Nl |I

{‘ the secmﬁ?n of viscid glycogenic fluici for the nutrition of the

[:1 embryo' prior to the development of the vascular system. The
mechanisms of these hormonal interaction and their effects on

. ‘ . - - - . .
i found to effectively induce spawning in Clarias batrachus (Ramaswani
il
i “i I|| ‘\I‘ . the estrous cycle in mammals operate in the principle of reciprocal
W

and Sundararaj, 1957; Ramaswani and Laksman, 1958, 1959; Sun-
dararaj and Goswani, 1966). In Tanay Research Laboratory, experi-
ments to artificially induce Clarias macrocephalus to spawn were con-
ducted. In an attempt to conduct a comparative study of the dosage
effect and to establish the most effective dose, variations in hormone

dosage were made.

action.

i
r J A parallel situation exists in lower vertcbrates. In fishes,

gonadal activities such as the transition from juveniles to sexual
maturity and the seasonal spawning cycle are pre-determined by
G.on‘adotmpin secreted by the Meso-adenohypophysis lobe of the
pituitary.

One of the weaknesses of this experiment, however, is the in-
ability of the authors to determine the exact ages and stage of maturity
of the breeders since the latter were procured from the consumers
marker. Thus, some of the breeders were over-tipe for breeding

procedures.

* Estrone — C,H, 0,
** Corpus luteun — made up of luteal cells containing a yellowwish fat-

like substan i
— ance surrounded by an enveloping membrane permeated by blood

80

* Ayerst literature




82 THE PHILIPPINE JOURNAL OF FISHERIES

INDUCED SPAWNING PROCEDURE

1. Conditioning of breeders:

Conditioning the breeders is important to enable them to recover
from stress and injury due to extensive handling, since they were
obtained from the consumers market. For this purpose, the breeders
were placed in a 2 m x 2 m x 1.20 m net cage set in the Reservoir
Pond of the station. This net cage permits the total harvesting of
breeders without subjecting them to extensive handling. In harvest-
ing the breeder, the cage was simply lifted from the pond and from
the net enclosure, the breeders were transferred to a plastic container
and were taken to the concrete tanks of the hatchery for selection
and segregation. (See Fig. 1)

2. Selection and segregation of breeders:

Sexing or sexual segregation is done by examining the external
features of the breeders and taking note of the following:

1. Genital pore of the female is round or oval while the male
has pointed genital papilla.

2. Female has bigger, distended abdomen.

3. Female is relatively bigger than the male.

Suitability of the breeders to respond to induced breeding tech-
niques is also determined by the following:

1. The female should have a palpable, soft and distended ab-
domen.**

2. Female's genital pore should be moist and reddish, so with
the male’s genital papilla.**

3. Determination of hormone dose:

Female breeders were weighed individually to determine the dose
of hormone to be injected, and werc then placed singly in a 23-cm
% 43 cm x 36 cm net container. (Fig. 2).

For experimental putposes, the breeders were divided into three

groups and were injected with different base hormone doses.

For Group I (breeders Nos. 1-8), a base hormone dose of 2.5 iu/g
was injected per breeder (Refer to Table 1).

For Group II (breeders Nos. 9-16), a base hormone dose of 3.0
in/g. was used (Refer to Table 2).

** Hara, 1972
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For Group III (breeders Nos. 17-22), a base hormone dose ot

- 2.0 iu/g was used (Refer to Table 3).

Total Hormone Dose is obtained from the formula:
D¢ = Base Dose x weight of the breeders (g)

where:
D¢ = rtotal hormone dose
Base dose in this experiment: 2; 2.5; 3 iu/g respectively.

4. Hormone injection:

APL is a white powder contained in a secule* containing 5,000
international units (iu). This is dissolved in a 5-cc of Ringer solu-
tion** such that 1 cc of the solution contains 1,000 iu.*** Initial

jinjection of 1/3 of the total dose was administered intramuscularly,

above the lateral line at the caudal peduncle using 1 cc syringe.
(Refer to Tables 1, 2, and 3). After a lapse of six hours, a second
injection of 2/3 of the total dose was again injected to the breeders
at the same area, but this time on the opposite side. To avoid
struggling during the process of injection, breeders were injected while
wrapped inside a hand net.

~ After injection, the breeders were returned to the net containers

and the containers tightly covered to prevent escape of breeders.

5. Stripping:

After 12-13 hours from the second injection, response to hormone
injection could be observed by gently pressing the abdomen of the
breeders. At this point, eggs oozed out of the genital pore. The
breeder is placed in MS 222* solution and then dried with a piece of
cloth and weighed. Stripping is done by two persons, one holding
the caudal end and the other holding the head with the left hand while
the fingers of the right hand pressed the abdomen at the area where

the ovaries are located to extrude the eggs and these in turn were

teceived by a dry, clean, petri disc. The eggs were weighed to deter-
mine the number of eggs/breeder. This is done using the formula:

* secule — special vial containing an injectable dry preparation (Ayerst)
. *"Ringer solution — NaCl 7.5 g; KCl .2 g.; CaCl .35 g.. dissolved in
1 liter of distilled H,0
on the general dilution formula
*MS 222 — anesthesizing material

s
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Total Number of Eggs = weight of e
= ggs x 500 e A
Total number of eggs/breeder is shown in Table 4. /e

Simultaneous with the strippi i i
pping process is the preparation of the
spermatozoan solution with which to fertilize th is is prepared
by the following procedure: ety

L. Cut off the head of the male breeder.
2. Make a horizontal slit along the coelomic region.
3. The testes are taken out znd washed in Ringer solution.

4.‘ The -testes are then cut and macerated in 50 cc of the same
solution.

'The resulting milky solution contains the spermatozoa. This
solution was poured into the egg disc, and then mixed carefully using a
f'ec;athcr. Small amount of water was added for washing. The fer-
zll{.l-zed;;ggs were then transferred to hatching trays inside an incubator

ig. -

6. Hatching Rate:

To determine the hatching rate, a 5 cc sam
A ple of eggs from each
breeder was taken, counted and placed in floating net incubators (Fig.
4) properly marked. Hatching started 23.25 hours, and was com-
pletec! after 36 hours. Fry from each net incubator were counted and
hatching rate for each breeder determined by the formula,

- Number of Fry
r = x 100%
Number of Eggs

RESULTS

= I)311 the br;jeiers responded to hormone injection although the
. group w. were injected with a base h
ek, a base hormone dose of three

Breeders injected with a hormone dose i
_ : of three iu/g gave the
!ugbest rate of bat'chmg averaging 51.68%. This was followed by 2.5
fu/g basF dose ?mh average hatching rate of 49.68%. Breeders in-
jected with 2.0 iu/g gave a very poor hatching rate at 29% average.
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Rate of survival was also determined by:
Number of eggs x Hr

Number of eggs

x 100%

Rs

where:
Re Rate of survival

H, = Hatching rate

For rate of survival, Group I has the highest, averaging 53.96%;
for Group II, 50.16% average and 31.96% for Group IIL

Results of this experiment show the effectivity not of a single
dose but rather of a dose range of 2.5 to 3.0 iu/g depending upon
the degree of maturity of the breeder. A lower dose such as 2 iu/g
gave very poor results, even abortive in some cases.

The significance of LH (APL being chiefly of this nature) there-
fore, in inducing fishes to breed, lies in its effect in stimulating
ovulation and the release of gametes from nearly ripe gonads.
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2 § E :"5\ l;ﬁo.:. Table 4. Shows the relative number of eggs calculated from the weight of
L R eggs from each breeder.
& Breeder No. : Weight of Eggs : Appr. Number of Eggs
g 2 R 1 : 35.9 g : 17,950 :
: Flsunsns a S PR
< = g ::"\ § :n'“\ % rg\? ‘S‘{ 3 : 37.0 g. s 18,500
* - 4 : 46.3 g. : 23,150
g ::'i LA T 5 : 29.8 g. : 14,900
E § ,"“\ g g\\ __ch _L_p l.% 6 3 33.7 g. : 16,850
" El+ + 5 55 % 7 : 28.7 g. : 14,350
= £ I 8 : 32.9 g. : 16,450
f? = 9 : 63.1 g. 3 31,550
H 10 : 46.5 g. = 23,250
5 3 N < \‘3 E;: \‘5“ S 1 : 38.9 g. : 19,450
2 ol R 8 NS S 12 : 37.5 g. : 18,750
Eo 5 13 : 48.0 g. : 2k ,000
52 R » : 258 5 . 18 750
g % 15 : 31.6 g. : 15,800
55 _é’ g 9 8 8 8 g 16 H 34.2.8- : 17,100
55 o ‘_;’ ER 0,9 S g\ g 17 : 32.9 g. 2 16,450
’ b0 B AR RO S 8 18 3 29.3 g. : 14,650
%’ L P b 19 : 30.2 go : 15,100
e > 20 : 28.8 g. 14 400
] ;-: g 2 & ; ; 21 : 214 g 3 10,700
PIN N T T AW 22 : 35.5 ge : 17,750
=
el D~ 00 o - o
g o o« NNy
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Table 5. Relative hatching rate per breeder taken from the samples. E g
g
Breeder No. : Number of Lggs : Number of Frys : Hlagzhing Rate 5'%
1 : 106 : 87 : 82.08% B
=}
2 : 227 . 211 : 92.95% 30
ry
3 3 132 5 52 : 39.39% , 3 g
4 FE 175 : 156 : 89.14% oy E ?
5 : 96 : i : 11.45% Lz .-.-"3'
. . ; % L7 :'t :"0.:.{.:,0 ',- 8 =l
6 : 183 : 130 : 71.10% ; % A - ﬁ'g
7 : 125 : e : il ; ,,’ 4 7y, gré._?j,
8 : 167 : 19 : 11.37% "".:I;;.f"'" P EE f
9 : 124 : 25 : 20.16% :aa‘ 8
LR w0 S E
10 : 178 : 153 : 85.95% YA =58
4."0 ..;! £A) N,q
1 : 204 : 121 : 59.31% W, LT
12 : 159 : 1% : 8.80% X gé 5
et -
13 : 191 : 117 : 61.25% SN gé &
b : 178 2 13 : 7.30% R g~ &
s\ﬁ‘{q\\}\% | © g
15 : 179 : W : 80.44% {'-;3‘}}'3‘\‘." ;:{_\& Bef
16 : 164 : 148 : 90.24% o .‘3:: W éa ,:
17 : 197 : 56 : 28.42% S o8
18 : 135 : -0- : = O ﬁ
19 3 207 2 33 : 15.94% S
20 : 152 : 74 : 48,68%
21 3 121 : -0 : e
22 : 126 : 102 : 80.95%
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Fig. 4. Floating net incubators designed to determine the rate of hatching
per breeder.






