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Abstract:  This study obser ved the fer tilization and hatching rates of patin, Pangasius 
hypophthalmus eggs stripped at dif ferent times after ovulation in three females (1.8-2.5 kg). 
Ovulation was induced by two human chorionic gonadotropin injections (500 and 1500 IU/kg 
with a 14-h interval). Ovulation occurred between 8-10 h after the second hormone treatment 
at 26.5-28.6ºC. The fertilization and hatching rates decreased with time after ovulation (AO) at 
26.2-28.5ºC. The mean fertilization rates were 95.9% at 0 h AO and 24.6% at 8 h AO. The mean 
hatching rate was 83.8% at 0 h AO; this finally decreased to 0% at 6 h AO. This study concludes 
that P. hypophthalmus eggs should be stripped and fertilized within 2 h AO in order to achieve good 
quality eggs (more than 50% hatching rate on average).
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The patin, Pangasius hypophthalmus is a native 
pangasiid catfish of the Mekong River System1) 
and is distributed throughout large rivers, lakes 
and reservoirs of Thailand, Cambodia, Vietnam 
and Laos2,3).  Pangasius hypophthalmus  has 
become popular and is suitable for aquaculture 
due to rapid growth rate, dietary habits which 
enable it to accept a wide range of food, high 
resistance to disease, tolerance to low dissolved 
oxygen level, availability of seed and high 
demand in the market. Due to several advan-
tages, P. hypophthalmus has been introduced 
in Malaysia, Indonesia, Philippines, Burma, 
Bangladesh, India, Taiwan and China4-7). At the 
present day, P. hypophthalmus is cultured suc-
cessfully both in ponds and floating cages in 
Peninsular Malaysia8).

The first induced breeding of P. hypophthalmus 
was reported in Thailand in 19669). In Malaysia, 
successful induced breeding of P. hypophthalmus 
was achieved during the period from 1980 to 
198210). In hormone-induced breeding, pituitary 
glands9,11,12), human chorionic gonadotropin 

(HCG)10,13,14), luteinizing releasing hormone 
analog (LHRHa)15) and Ovaprim13,14) have been 
used.  Although P. hypophthalmus seeds are pro-
duced by induced breeding, mass seed produc-
tion has remained a major constraint due to low 
fertilization and hatching rates.

In hormone-induced breeding, it is impor-
tant to strip and fer tilize eggs immediately 
after ovulation in order to obtain good quality 
eggs16). The ovulation time can be determined 
by monitoring the oocyte final maturation after 
hormone treatment17). The ovulation time for 
P. hypophthalmus has been reported to be 7 h 
30 min to 14 h 30 min after the second HCG 
treatment at 26.0-33.5ºC18). After ovulation, egg 
quality was deteriorated due to overripening 
of the eggs, which led to decline in fertilization 
and hatching rates19,20). This is linked to delay 
in stripping. The present study observed the 
fertilization and hatching rates of eggs stripped 
at different time after ovulation and estimated 
the optimum duration for egg stripping in 
P. hypophthalmus to obtain good quality eggs.



408 A. P. Baidya and S. Senoo

Materials and Methods

Experiments on the decline in fertilization 
and hatching rates after ovulation in P. hypo-
phthalmus were conducted at Kinarut Fish 
Hatchery, Borneo Marine Research Institute, 
Universiti Malaysia Sabah, Malaysia in May to 
December 2002.

Fish selection and hormone treatment
Pangasius hypophthalmus used were reared 

in 7×3×0.75 m concrete tanks filled with 15 kl 
water for 1 year. Pangasius hypophthalmus were 
fed pellet feed (Extruded Tilapia Feed, Cargill 
Feed Sdn. Bhd. Malaysia) and trash fish to sati-
ation daily.

Three females weighing 1.8-2.5 kg were used 
for the experiment. Two males were used for 
each female (Table 1). The females had a soft, 
distended abdomen and white unripe oocytes, 
which could be obtained by cannulation. The 
males could ooze milt with gentle pressure near 
the genital pore.

To induce ovulation, the females were treated 
with commercially available HCG (Profasi, 
Laboratories Serono, Switzerland) using the 
standard method for the induced breeding of 
the present species21). For females, two intraper-
itoneal injections were given at the basal section 
of the pectoral fin. The HCG doses were 500 
and 1500 IU/kg body weight, with a 14-h inter-
val between them. The males were also injected 
with a single Ovaprim dose of 0.4 ml/kg given 
at the same time as the first injection to the 

females in order to increase the quantity of 
milt. The fish were anaesthetized with 100 ppm 
Transmore (α-methylquinoline) during mea-
surement, hormone treatment, cannulation and 
stripping of eggs and milt.

After hormone treatment, the female and 
male fish were kept in a 700 l circular high den-
sity polyethylene tank filled with 300 l water. 
The water parameters were monitored by a 
multi-probe system (YSI 556 MPS). The water 
temperature, dissolved oxygen (DO) and pH 
during oocyte final maturation after hormone 
treatment ranged from 26.5-28.6ºC, 5.4-7.6 mg/l 
and 7.4-7.9, respectively.

Samples of oocytes were collected by can-
nulation before the first hormone treatment, 
at 6 h after the second hormone treatment and 
every hour after germinal vesicle breakdown. 
Sample of oocytes were treated with Sera’s 
liquid to determine the grade of oocyte final 
maturation17). Gentle pressure was applied on 
the abdomen of the females during cannulation 
to determine the onset of ovulation. 

Stripping and fertilization
The time at which the first eggs could be 

stripped without difficulty was considered as 
the ovulation time and referred to as 0 h AO 
(hour after ovulation). At the time of onset of 
ovulation (8-10 h after the second hormone 
treatment), about 10-20 g eggs were stripped 
from the female into a plastic bowl. One ml 
of unfertilized eggs was weighed using a top 
pan balance (AND HF-400) and preserved in 
10% formalin. The preserved 1 ml eggs were 

Table 1.  Body weight, size, oocyte final maturation and egg development of P. hypophthalmus

Date Fish No.
Body

weight
(kg)

Total
length
(cm)

Standard 
length
(cm)

Oocyte final maturation Egg development

Temp
(°C)

Time after 
second 

injection (h)

Temp
(°C)

Incubation 
period (h)

05/05/2002
Female 1

Male 1
Male 2

2.0
1.3
1.3

59.0
53.0
52.0

49.0
44.0
43.0

27.2-28.6 8 27.6-28.5 24-32

08/05/2002
Female 2

Male 3
Male 4

1.8
1.5
1.5

58.0
53.5
58.0

47.0
45.0
49.0

27.0-27.7 9 26.5-27.0 24-32

03/12/2002
Female 3

Male 5
Male 6

2.5
1.5
1.5

60.0
53.0
54.0

50.0
44.0
46.0

26.5-27.6 10 26.2-27.9 24-32
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counted with the naked eye. Some unfertilized 
eggs were kept in a watch glass and treated 
with Sera’s liquid to observe the condition of 
the cortical granules in the cortical layer of 
the eggs. The stripped eggs were fertilized 
with milt obtained from two males to ensure 
fertilization. Sperm were actively moving when 
checked under the microscope.

After mixing the eggs and milt for about 
1 min, 0.2 ml fertilized eggs were kept in 3 
petridishes and water was gently added. The 
fertilized eggs in the petridish were incubated 
in a plastic bowl with 800 ml water. Similarly, at 
hourly intervals, eggs were stripped, fertilized 
and kept in 3 different petridishes until 8 h AO. 
In this way, eggs were stripped 9 times from 
the same female and fertilized with milt ejected 
9 times from the same 2 males. The water 
temperature, DO and pH during egg incuba-
tion ranged from 26.2-28.5ºC, 5.1-7.3 mg/l and 
7.8-8.6, respectively. During egg incubation, the 
water in the bowls was changed with filtered 
water at 4-h intervals.

The condition of the cortical granules in the 
cortical layer of the eggs stripped at dif fer-
ent times was observed under a microscope 
(Nikon Eclipse E 600) and photographed using 
a digital camera (Kodak DC 280 Zoom). The 
sizes of eggs were measured and fertilization 
rates were counted using a profile projector 
(Mitutoyo PJ-3000). After hatching, the newly 
hatched larvae and dead eggs were counted 
with the naked eye. The normal larvae, which 
were actively swimming, were separated from 
the abnormal lar vae with deformed shape, 
curved tail and no swimming behaviour. Only 
the normal larvae were counted to estimate the 
hatching rate. The fertilization and hatching 
rates were calculated as follows:

Fertilization rate (%) = Number of fertilized 
eggs / Number of eggs ×100 (at 8-16 
cell stage)

Hatching rate (%) = Number of viable larvae 
/ Number of eggs×100

Deformity ratio (%) = Number of abnormal 
larvae/Number of total larvae×100

Results

The fertilization rates of P. hypophthalmus 
gradually declined from 0 h AO to 8 h AO (Fig. 
1). The fertilization rates at 8-16 cell stage were 
92.2-98.3% at 0 h AO, 74.4-94.9% at 2 h AO, 
54.5-85.6% at 4 h AO, 37.8-68.6% at 6 h AO and 
16.7-40.2% at 8 h AO.

The hatching rates also gradually declined 
from 0 h AO to 6 h AO (Fig. 2). The hatching 
rates were 77.2-94.5% at 0 h AO, 33.7-88.5% at 
2 h AO, 10.9-33.0% at 4 h AO and 0% at 6 h AO. 
The hatching rate was observed to be higher 
in Female 3 (88.5% at 2 h AO) than in the other 
2 females (33.7-37.4% at 2 h AO). Good qual-
ity eggs of P. hypophthalmus, with more than 
50% hatching rate on average, can be obtained 
within 2 h AO.

Fig. 1. Fer tilization rates of P. hypophthalmus eggs 
stripped at different times.

Fig. 2. Hatching rates of P. hypophthalmus eggs stripped 
at different times.
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The stripping and fertilization of P. hypoph-
thalmus eggs should be carried out immediately 
after the onset of ovulation to obtain the highest 
fertilization and hatching rates, otherwise the 
fertilization and hatching rates decline at later 
strippings. Three females of P. hypophthalmus 
ovulated eggs 8-10 h after the second HCG 
injection at 26.5-28.6ºC (Table 1).

The egg number per g gradually decreased 
from 0 h AO to 8 h AO (Fig. 3). The egg num-
bers per g were highest (1768-1992) at 0 h AO 
and lowest (1338-1395) at 8 h AO. The eggs 
were released on gentle pressure on the abdo-
men at 0-2 h AO. But it was observed that 
the eggs were released loosely with “flushy” 
appearance on less pressure on the abdomen 
from 3 h AO onward.

The mean diameter of the eggs was more or 
less similar or slightly increased at dif ferent 
stripping times, ranging from 1.10-1.15 mm at 0 
h AO to 1.11-1.16 mm at 8 h AO.

At 0 h AO, the eggs had an accumulation of 
cortical layer at the animal pole (Fig. 4A). At 
this time, the cortical layer had fine small corti-
cal granules (cortical alveoli). In this cortical 
layer, the cortical granules gradually increased 
in size from 0 h AO to 8 h AO. Microscopic 
examination showed overripening of eggs with 
change in the cortical granules in the cortical 
layer (Fig. 4B-E).

The proportion of abnormal development 
of fertilized eggs increased in later strippings. 
Most of the fertilized eggs stripped at 0 h AO 
developed normally with symmetrical cleavage 
(Fig. 5A) during early egg development. But 

from 3 h AO onward, fertilized eggs developed 
abnormally with a higher proportion of irregu-
lar cleavage (Fig. 5B-D). The development of 
fertilized eggs with irregular cleavage stopped 
and they later died, which led to a decline in 
hatching rate during later strippings of eggs.

The proportion of abnormal larvae hatched 
increased in later strippings. Most of the fertil-
ized eggs stripped at 0 h AO developed nor-
mally with the formation of viable larvae (Fig. 
6). But the hatching of abnormal deformed 
larvae (Fig. 6) with a curved tail and less move-
ment gradually increased from 0 h AO to 5 h 
AO. The deformity ratio was 0.0-1.7% at 0 h AO; 
this increased to 16.2-23.1% at 5 h AO (Fig. 7).

Fig. 4. Eggs of P. hypophthalmus stripped at dif ferent 
times after ovulation showing the changes in the cor-
tical granules in the cortical layer.

Fig. 3. Number of eggs per g released by P. hypophthal-
mus at different times.
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Ｂ 

Ｃ 
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Ｅ 

Stripped at 0 h AO

Stripped at 2 h AO

Stripped at 4 h AO

Stripped at 6 h AO

Stripped at 8 h AO
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Discussion

In P. hypophthalmus, the fertilization rate was 
highest at 0 h AO and gradually declined in 
later strippings. In this study, the fertilization 
rate at 0 h AO was 95.9% at 26.2-28.5ºC, which 
was higher than that reported for African cat-
fish, Clarias gariepinus (92.1% at 26.7-28.9ºC)22), 
rainbow trout, Onchorhynchus mykiss (88% at 

10ºC)20) and yellow tail, Seriola quinqueradiata 
(92.5% at 19ºC)23). In P. hypophthalmus, the fer-
tilization rate declined to 54.6% at 6 h AO and 
24.6% at 8 h AO. The decline in fertilization 
rate in P. hypophthalmus was slower than that 
reported for C. gariepinus (47.4% at 6 h AO)22) 
and faster than that reported for O. mykiss (68% 
at 20 days AO)20) and S. quinqueradiata (16.7% 
at 48 h AO)23).

In P. hypophthalmus, the hatching rate was 
also highest at 0 h AO and gradually declined 
in later strippings. In this study, the hatching 
rate at 0 h AO was 83.8% at 26.2-28.5ºC, which 
was higher than that reported for C. gariepi-
nus (81.4% at 26.7-28.9ºC)22), O. mykiss (76% at 
10ºC)20), S. quinqueradiata (50.3% at 19ºC)23) 
and South American catfish, Rhamdia sapo 
(80% at 24ºC; 75% at 20ºC)24) and lower than 
sabalo, Prochilodus platensis (89% at 26-27ºC)25). 
In P. hypophthalmus, the hatching rate declined 
to 0% at 6 h AO. The decline in the hatching 
rate in P. hypophthalmus was faster than that 
reported for C. gariepinus (0% at 6-8 h AO)22), 
O. mykiss (48% at 20 days AO)20), S. quinquera-
diata (10.6% at 12 h AO; 0% at 24 h AO)23) and 
R. sapo (0% at 9 h AO at 24ºC; 5% at 15 h AO at 
20ºC)24) and slower than P. platensis (18% at 2 h 
AO; 0% at 3 h AO)25). The results suggest that 
stripping and fertilization of P. hypophthalmus 
eggs should be carried out immediately after 
ovulation to achieve the highest fertilization and 
hatching rates.

In this study, the optimum duration for egg 
stripping was within 2 h AO to obtain good 

Fig. 5. Eggs of P. hypophthalmus at 16-cell stage showing 
irregular cleavage except A with symmetrical cleav-
age.

Fig. 6. Newly hatched larvae of P. hypophthalmus.

Fig. 7. Deformity ratio of P. hypophthalmus at different 
times.

Ａ Ｂ 

Ｃ Ｄ 
Stripped at 0 h AO Stripped at 3 h AO

Stripped at 4 h AO Stripped at 6 h AO

Viable larva

Abnormal deformed larva
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quality eggs with higher hatching rate (more 
than 50% hatching rate on average). After ovu-
lation, the optimum duration for egg stripping 
with high fertilization and hatching rates varies 
with different species of fish26). This duration 
ranges from 4-20 days in the O. mykiss19,20,27,28) 
to a few hours in the studied fish, including 
catfish26). Among the catfish, the optimum 
duration  for  egg  stripping  with  good  qual-
ity eggs is reported as 3 h in C. gariepinus22), 
5-9 h in R. sapo24) and 10 h in Asian catfish, C. 
macrocephalus29). The study on optimum dura-
tion for good quality egg stripping in catfish 
is limited. Therefore, the result of the present 
study is compared with some other important 
aquacultural species, where information is avail-
able. In some fish, the optimum duration for 
egg stripping is shorter as 1 h in P. platensis25); 
1 h in tilapia, Oreochromis niloticus26); 2-3 h in 
goldfish, Carassius auratus30); and longer as 1-2 
days in ayu, Plecoglossus altivelis31); 2-3 days 
in a flounder, Limanda yokohama32); 1 week in 
Arctic char, Salvelinus alpinus33) and 2 weeks in 
Pacific herring, Clupea harengus pallasi34). It is 
also observed that optimum duration for good 
quality egg stripping is shorter in freshwater 
fish including catfish in comparison to marine 
fish. Among the freshwater fish, this duration 
is shorter in warmwater fish than in coldwater 
fish. The phenomenon of overripening shows a 
clear dependence on temperature24,35).

The egg number per g gradually decreased 
during later strippings of eggs in P. hypophthal-
mus. The egg diameter was more or less similar 
at dif ferent stripping times. Presumably, the 
decrease in the number of eggs per g was due 
to their loose release with “flushy” appearance 
on less pressure on the abdomen at later strip-
pings. de Graaf and Janssen36) also reported 
that the eggs of C. gariepinus come out with dif-
ficulty if the fish is stripped too early, whereas 
they have a “flushy” appearance if they are 
stripped too late. During egg stripping time, 
if the eggs are releasing loosely with “flushy” 
appearance on less pressure on the abdomen, 
then we can estimate the eggs are of poor qual-
ity and it is too late for egg stripping. At this 
time, we cannot expect high fertilization and 

hatching rates. If eggs are releasing timely and 
not loosely with gentle pressure on the abdo-
men, we can estimate eggs are of good quality 
and stripping time is coinciding with or is near 
ovulation time. Therefore, egg releasing condi-
tions can also be considered as an indicator of 
egg quality.

The fine cortical granules of the cortical layer 
in the eggs stripped at 0 h AO was bigger in 
eggs from later strippings. During overripen-
ing process, the eggs undergo discoloration or 
non-transparency, fusion of the cortical alveoli 
and a “dimpled” appearance of the cytoplasm 
occurs16,28). In this study, the increase in size of 
fine cortical granules in eggs from later strip-
pings might be due to the fusion of cortical 
granules at later strippings.

In P. hypophthalmus, the eggs stripped from 3 
h AO onward had a higher proportion of irregu-
lar cleavage of fertilized eggs and increased 
number of deformed embr yos and lar vae. 
During the early stages of embryonic develop-
ment, good quality eggs are transparent, spheri-
cal and undergo a clear symmetrical cleavage, 
whereas poor quality eggs have very irregular, 
incomplete cleavages, and cortical alveoli are 
still visible16). These lead to higher proportions 
of deformed embryos and larvae16).

Presumably, the increase in irregular cleav-
age of the eggs stripped from 3 h AO onward 
was due to poor quality or overripening of 
eggs. Delayed stripping of eggs following ovu-
lation led to the aging phenomenon or over-
ripening, which resulted in low fertilization and 
hatching rates with an increase in numbers of 
deformed larvae19,20,37). During overripening, 
eggs undergo a series of morphological and 
compositional changes and also a progressive 
loss in viability19,20). The irregular cleavage of 
fertilized eggs and an increase in the number 
of deformed embryos and larvae were also 
observed in C. gariepinus22). Hogendoorn also 
noticed that unfertilized eggs developed nor-
mally until the 8- or 16- cell stage or later in C. 
gariepinus38).

In P. hypophthalmus, the process of overripen-
ing of eggs progressed more rapidly than in C. 
gariepinus at 26.7-28.9ºC22) and S. quinquera-
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diata at 19ºC23). The eggs stripped at 0 h AO 
were of good quality with highest fertilization 
and hatching rates. But after the onset of ovula-
tion, the fertilization and hatching rates of eggs 
stripped at different times decreased. In this 
study, the optimum duration for egg stripping of 
good quality eggs was within 2 h AO.

This study concludes that a higher viable 
hatching rate (more than 50% on average) can 
be achieved by stripping eggs within 2 h AO in 
P. hypophthalmus. The results also suggested 
that the female fish should be checked carefully 
for the onset of ovulation, and egg collection 
and fertilization should be carried out imme-
diately after the onset of ovulation in order to 
obtain good quality eggs with high fertilization 
and hatching rates. The ovulation time was esti-
mated at 8-10 h after the second hormone treat-
ment at 26.5-28.6ºC in this study and 7 h 30 min 
to 14 h 30 min after the second hormone treat-
ment at 26.0-33.5ºC13).
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パティン Pangasius hypophthalmus の排卵後の
受精率とふ化率の低下

Arun Prasad BAIDYA・瀬尾重治

パティン Pangasius hypophthalmus の雌 3 尾（1.8-2.5 kg）に HCG 注射を 2 回（1 回目500 IU/kg，

14時間後に 2 回目1500 IU/kg）行い排卵を誘発させた。そして，排卵後から卵搾出までの経過時間の

違いによる受精率とふ化率の変化を観察した。排卵は，水温26.5-28.6ºC で 2 回目の注射後 8 -10時間

後に起きた。受精率とふ化率は，排卵後，時間の経過と共に低下した。受精率の平均は排卵直後で

95.9%，排卵後 8 時間で24.6%であった。一方，ふ化率は，排卵直後で83.8%，排卵後 6 時間には 0%であっ

た。本種の良質卵（平均50%以上のふ化率）を得るためには，排卵後 2 時間以内に卵を搾出して受精

させることが必要であると結論した。
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