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A series of trials on induced ovulation were conducted using female walking catfish to examine 
conditions of maturity under warm water conditions. For this purpose, females were maintained 
at 23-25°C for a long period, either under 12L12D or natural photoperiod. Using 12-37 month-old 
females, induction of ovulation was achieved with a single injection of RCG (0.2, 0.4, 0.8, 1.6, or 
or 3.2 IUjg BW). In all the trials, RCG treatment succeeded in inducing ovulation at dosages of 
0.4 IU/g BW or higher. Oocytes larger than 770 pm responded to RCG and ovulated. These 
results indicate that female walking catfish can maintain conditions of maturity for an extended 
time under warm water conditions, and can respond to RCG irrespective of photoperiod. 

The tropical walking catfish Clarias batrachus 
is a freshwater teleost widely cultured in Southeast 
Asian countries. This species possesses an in
teresting feature in its reproductive cycles, which 
appears to be influenced by the amplitude of local 
temperature which they inhabit. 1) In India, 
where annual temperature variation is large, 
this species is an annual spawner, as revealed 
through observation of oocyte development2

) 

and elucidation of annual profiles of plasma sex 
steroids. 3) On the other hand, in more tropical 
countries such as Indonesia and Thailand, where 
temperature is generally warm and annual fluctua
tions are minimal, the spawning season coincides 
with the rainy season. 4

) The final stimulus for 
natural spawning seems to be associated with a 
rise in water level and an inundation of marginal 
area, either as a result of direct rainfall or inflow 
of water from upstream sources as has been 
reported in the African catfish. 5) Under cultured 
conditions, spawning in the walking catfish can 
be induced by the manipulation of water lev
els.6 ,7) ,*2 Recent reportsl, 8) show that the 
ovulation of this species can be induced during 
non-spawning season not only by environmental 
manipulation, but also by hormonal stimulation 
such as the injection of carp pituitary homogenate 
or human chorionic gonadotropin (RCG). 

These results suggest that the walking catfish 

can maintain mature conditions throughout 
the year under tropical conditions and can respond 
to spawning stimuli at any time. In order to 
confirm this hypothesis, a series of induced 
ovulation trials were conducted using catfish 
maintained under warm temperature for an 
extended period. 

Materials aml Methods 

Fish Stock 
1. Grop I: Walking catfish fingerlings were 

originally obtained from The Faculty of Fisheries, 
Bogor Agricultural University, Bogar, Indonesia 
in 1988. These fish were approximately 2 months 
in age and 3 cm in total length. Fish were 
reared for 2 months at a density of 25 fish per 
aquarium in 80 I-aquaria provided with a 
bottom gravel filter. During this rearing period 
fish were maintained under natural photoperiod 
at 27°C until reaching about 50 g in body weight 
(BW) and 10 cm in total length. 

Thereafter, fish were transferred to the Fisheries 
Laboratory of The University of Tokyo at Mai
saka, Shizuoka Prefecture, due to increased 
growth and space requirements. Fish were 
reared in indoor concrete ponds (dimensions: 
length x width x depth =3 x 1.5 x 0.7 m) supplied 
with running freshwater of deep-well origin. 
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During this period, fish were subjected to 12L12D 
photoperiod (Group Ia) or natural photoperiod 
(Group Ib). Being of deep-well origin, water 
temperature was nearly constant (23-25°C) 
throughout the year. Up to an age of one year, 
fish were fed twice daily with commercially avail
able trout dry pellets (Chubu Shiryo, Co.) at a 
ration of 2-3 % of BW. One- to 2-year-old fish 
were fed once daily at about 1.5 % of BW. Fish 
above 2 years old were fed every two days at 
1.5 % BW, but feeding was intensified to once 
daily 2 weeks prior to the start of the experiments. 

2. Group II: Second generation fish (of those 
transported from Indonesia in 1988) were also 

used as experimental material. One month 
after hatching, fingerlings (Group 1 offsprings) 
were transferred to indoor concrete ponds (3 x 
1.5 x 0.4 m) supplied with running freshwater 
of deep-well origin (23-25°C), and reared under 
12L12D (Group lIa) or natural photoperiod 
(Group lIb). Other rearing conditions were 
the same as those of Group I. 

3. Group III: Fish used in this experiment were 
also directly transported from Bogor, Indonesia, 
in 1990 at an age of about 2 months old. After 
arrival, fish were reared in an outdoor concrete 
pond (3 x 1.5 x 0.4 m) under natural photoperiod 
at 23-25°C until reaching an age of 8 months. 

Table 1. Results of induced ovulation by HCG injection in walking catfish maintained under 
23-25°C 

Fish age RCG dose Number of fish Body weight Date of Group (months) (IUjgBW) (g) trial Used Ovulated 

Ia 13 0.6 3 3 450-475 Aug., 1989 
17 0.8 14 14 325-675 Nov., 1989 

Control 10 0 325-675 
22 0.8 5 5 500-800 Mar., 1990 

Ib 31 0.8 10 10 525-1125 Feb., 1991 
Control 5 0 550- 875 

37 0.8 10 10 600-1200 Aug., 1991 
Control 5 0 650-1250 

IIa 13 0.8 6 6 300- 400 Apr., 1990 
18 0.8 4 4 350- 500 Aug., 1990 
21 0.8 5 5 450- 500 Nov., 1990 

0.7 3 3 400- 450 
Control 3 0 375- 425 

24 1.6 10 10 475- 775 Mar., 1991 
0.8 10 10 500- 650 
0.4 10 10 400- 775 
0.2 10 0 425- 750 
Control 10 0 400- 725 

25 1.6 3 3 525- 550 Apr., 1991 
0.8 3 3 350- 575 
0.4 3 3 375- 650 
0.2 3 0 400- 550 
Control 3 0 400- 725 

29 0.8 19 19 325- 475 Aug., 1991 
Control 9 0 375- 525 

lIb 12 0.8 10 10 275- 325 Aug., 1991 
Control 5 0 225- 350 

13 3.2 8 8 275- 325 Sep., 1991 
1.6 8 8 300- 375 
0.8 8 8 325- 375 
0.4 8 8 275- 325 
0.2 8 0 250- 350 
Control 8 0 300- 425 

III 15 0.8 13 13 275- 500 Aug., 1991 
Control 4 0 275- 325 
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Thereafter, they were reared in a slightly larger 
concrete pond (3 x 1.5 x 0.7 m) under the same 
conditions. Other rearing conditions were the 
same as those of Group 1. 

Induced Ovulation 
Female walking catfish at various ages (12-

37 months old) were selected from the stock 
ponds, and given a single muscular injection of 
RCG (0.2-3.2 IU/g BW, see Table 1) just below 
the beginning of the dorsal fin, after anesthetizing 
fish with 600 ppm 2-phenoxyethanol (Wako, 
Japan). In order to meet the required dose, the 
original hormone was diluted with 0.6 % NaCl 
solution. After injection, fish were maintained 
in indoor concrete ponds or outdoor containers 
supplied with running freshwater (23-25°C), 
either under 12L12D or natural photoperiod. 
Fish did not receive feed during the experiment. 
Ovulation was checked at 20, 24, and 30 h after 
the RCG injection by applying gentle pressure 
on the fish's belly. 

Measurement of Oocyte Diameter 
In the trial using 25-month-old fish in Group 

IIa, ovulated eggs were stripped, and all fish 
were dissected. Small pieces of ovarian tissue 
were fixed overnight with Bouin's fixative, and 
then preserved in 70 % alcohol. Measurement 
of oocyte diameter (about 200 oocytes/fish) were 
carried out under conditions of preservation 
in 70 % alcohol. 

Results 

Induced Ovulation 
Results of induced ovulation following RCG 

injection are summarized in Table 1. 
Fish in Group IIa and IIa were reared under 

12L12D photoperiod. Fish age ranged from 
13 to 29 months old, and trials covered all seasons. 
In these trials, RCG injection at dosages of 0.4 
IU/g BW or higher succeeded in inducing ovula
tion in all the treated fish. This indicates that 
ovulation can be induced at any time in fish 
reared under 12L12D at 23-25°C. Ovulation 
was observed 20-30 h after the RCG injection 
of 0.4 IU/g BW, and 20-24 h after the injection 
of higher doses. 

Fish in Group Ib, IIb, and III were reared under 
natural photoperiod. Fish age ranged from 12 
to 37 months old. Trials were conducted in 
winter and summer. Again, all fish treated with 
RCG at dosages of 0.4 IU/g BW or higher ovulat
ed. This indicates that ovulation can be induced 
either in winter or summer in fish reared under 
natural photoperiod at 23-25°C. Ovulation was 
observed 20-30 h after the RCG injection of 0.4 
IU/g BW, and 20-24 h after injections of higher 
doses. 

Critical Size of Oocytes for Ovulation 
In order to determine the critical size of mature 

oocytes which can respond to gonadotropin, 
various doses of RCG were injected using 25-
month-old females in Group IIa. The results of 
this experiment are shown in Table 2. This 
table shows clear changes in size composition of 
oocytes after RCG injection. Oocyte size com
position in the control group indicated that 
mature females have a wide size range of vitel
logenic oocytes. A single injection of 0.2IU 
RCG/g BW lowered the percentage of oocytes 
ranging from 770 to 880.um in diameter, and 

Table 2. Changes in size composition of ovarian oocytes following HCG treatment in walking 
catfish 

Size composition of ovarian oocytes (%)* 
Oocyte diameter 

Cum) Control 0.2 IU HCG/g O.4IU HCG/g 0.8 IU HCG/g 1.6IU HCG/g 
BW BW BW BW 

110- 220 16.4±3.8 17.0±12.0 20.0±6.1 14.6±1.7 23.9±2.5 
220- 330 21.3±3.7 24.8± 5.4 29.3±1.8 36.0±5.5 35.4±2.1 
330- 440 9.5±0.4 11.0± 2.6 14.1±3.6 20.1±0.4 14.8±2.3 
440- 550 7.0±1.8 7.3± 0.8 7.5±0.8 7.8±0.4 8.4±0.6 
550- 660 4. 7±0. 7 4.7± 1.5 4.4±0.8 5.2±1.0 5.6±0.4 
660- 770 6.4±1.7 4.7± 0.4 5 .4±0. 7 7.1±1.8 5.5±0.4 
770- 880 17.4±2.6 7.7± 0.8 5.9±0.8 6.3±0.5 4.8±0.6 
880- 990 14.7±3.9 18.6± 3.9 8.5±3.0 1.4±0.8 1.3±0.5 
990-1100 2.6±1.1 4.3± 1.4 4.9±4.4 0 0.2±0.1 

* Expressed as Mean ± SEM. 
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increased the percentage of those in the 880-990 
pm and 990-1100 pm classes. However, this 
dosage level is not great enough to induce ovula
tion, since no fish ovulated at this dose. With a 
dosage increase to 0.4 IVjg BW, a small amount 
of oocytes ovulated, the percentage of oocytes 
ranging from 770 to 990 pm decreased, and the 
percentage of oocytes ranging from 990 to 1100 
pm increased. At a dosage of 0.8 IV HCGjg 
BW, the percentage of oocytes larger than 770 pm 
decreased sharply due to ovulation. At a dosage 
of 1.6 IV HCGjg BW, the pattern of changes in 
oocyte size composition was similar to that of 
0.8 IVjg BW treatment, but more oocytes were 
ovulated. 

Discussion 

In this investigation, we have succeeded in 
inducing ovulation by injecting HCG in female 
walking catfish which were maintained at 23-
25°C under 12L12D or natural photoperiod for 
an extended period. These results indicate that 
fish used in this investigation possessed mature 
oocytes which were capable of responding to HCG. 
Since ovulation was induced in fish maintained 
under both 12L12D and natural photoperiod, 
photoperiod does not seem to influence gonadal 
maturation in this species; rather, . water tem
perature is probably a major factor in maintaining 
conditions of maturity. Endocrine requirements 
for the maintenance of maturity under constant 
warm water conditions are under investigation, 
and will be reported separately. 

In other investigations, under either 12L12D 
or natural photoperiod condition, walking catfish 
began to mature at an age of 9 months. * How
ever, spontaneous spawning did not occur in the 
stock ponds, indicating that environmental or 
hormonal stimuli are necessary for the induction 
of ovulation. In fact, manipulation of water 
leveI6 ,7) or hormonal treatment such as injection 
of carp pituitary homogenate or HCGl,S) are 
known to be effective in inducing ovulation. The 
present studies also indicate that HCG is effective 
in inducing ovulation. All fish treated with 
HCG at dosages of 0.4 IVjg BW or higher ovulat
ed 20-30 h after the treatment. None of fish in 
the control and 0.2IVjg BW groups ovulated. 
At 0.4 IV HCGjg BW, the quantity of ovulated 

eggs was small and practically negligible, whereas 
a large number of ovulated eggs were observed 
in the groups treated with 0.8 and 1.6 IV HCGjg 
BW. These results indicate that these fish pos
sessed oocytes which had already completed 
vitellogenesis, and that the number of ovulated 
eggs is dose-dependent. Zonneveld et al. 8

) recom
mended the dose of 3 IV HCGjg BW for inducing 
ovulation in this species. In Clarias gariepinus 
and C. macrocephalus, similar doses were recom
mended. 9 ,lO) 

Regarding oocyte size composition in the 
control group, individuals in this group exhibited 
a wide size range of vitellogenic oocytes. Injec
tion of 0.2 IV HCGjg BW decreased the per
centage of oocytes in the 770-880 11m class, and 
increased the percentage of 880-990 pm class 
oocytes. However, this dose was not sufficient 
to induce ovulation, since no fish ovulated at this 
dose. With the dosage increased to 0.4 IVjg 
BW, a small amount of oocytes in the 990-1100 
Im1 class ovulated, and the number of 
oocytes in the 770-880 and 880-990 {1m classes 
decreased (entering into the next class). In 
fish treated with 0.8 IV HCGjg BW, the percentage 
of oocytes larger than 770llm decreased sharply 
due to ovulation. In fish treated with 1.6 IU 
HCGjg BW, the pattern of the changes in oocyte 
size composition was similar to that of the 0.8 
IVjg BW treated group, but more oocytes were 
seen to have ovulated. These results indicate 
that oocytes larger than 770 pm in diameter are 
responsive to HCG injection and undergo final 
oocyte maturation and ovulation. 
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