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Evaluating the breeding performance of cultivable fish using gonadotropin-releasing 
hormone (GnRH) analogues is crucial for optimizing reproductive efficiency and 
enhancing the sustainability of aquaculture practices. However, there is a lack of 
understanding regarding which GnRH analogue performs best under hatchery 
conditions for stinging catfish. Therefore, this study was conducted to assess the 
breeding performance of stinging catfish (Heteropneustes fossilis) using three 
commercially available GnRH analogs: Wova-FH, Ovaprim, and Easy-spawn. For 
this purpose, an experiment was set up in a commercial hatchery by dividing 
the samples into three groups, each treated with one of the analogs: Wova-FH, 
Ovaprim, or Easy-spawn. In the experiment, a ratio of 1.5:1 male to female was 
maintained, and 1  mL syringes were used to inject the analogs. The results showed 
that the spawning induction efficiency differed among the three inducing agents. 
Compared to Ovaprim and Easy-spawn, Wova-FH-treated H. fossilis exhibited 
higher breeding success in all measured aspects. Specifically, Wova-FH achieved 
a latency period of 8  h, an ovulation rate of 87.25%, a fertilization rate of 89.33%, 
a hatching rate of 88.85%, and an incubation period of 16  h. In comparison, 
Ovaprim and Easy-spawn had incubation periods of 18  h and 24  h, respectively. In 
Ovaprim-induced individuals, the latency period was approximately 8.30  h, with 
an ovulation rate of 82.08%, a fertilization rate of 86.75%, and a hatching rate of 
85.97%. In contrast, the Easy-spawn-induced individuals had a latency period of 
9  h, an ovulation rate of 27.50%, a fertilization rate of 27.10%, and a hatching rate 
of 26.15%. Significant differences (p  <  0.05) were observed among the treatments 
in both the ovulation rate, fertilization rate, latency period incubation period, 
and hatching rate. The findings suggest that Wova-FH is a superior alternative to 
Ovaprim and Easy-spawn for GnRH analogs in the induced breeding programs 
of H. fossilis, offering optimal yield.
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1 Introduction

The stinging catfish (Heteropneustes fossilis) is a highly prized 
freshwater fish species native to South and Southeast Asia. It belongs 
to the Siluriformes order and the Heteropneustidae family (Marx and 
Chakraborty, 2007). It inhabits freshwater bodies such as rivers, 
lakes, ponds, and marshes. H. fossilis is an omnivorous species. Its fry 
is planktivorous, juveniles feed on crustaceans, plants, miscellaneous 
matter, and insects, while the adults consume insects, detritus, and 
plant matter (Hossain et  al., 2021). The fish possesses a special 
respiratory organ called labyrinth, which allows it to breathe 
atmospheric air. This adaptation enables the fish to survive in hypoxic 
conditions and withstand high stocking densities in aquaculture 
(Samad et al., 2017). The spawning season of this catfish typically 
occurs from March to August, with a peak in May to June. The size 
at sexual maturity for males and females is estimated to be 15.5 cm in 
total length (Parvin et al., 2022). The culture of stinging catfish in 
Bangladesh has been optimized through both homestead tank and 
earthen pond systems. Larger stocking density in tanks (Nabi et al., 
2020; Ahamed et al., 2023), and a moderate stocking density in ponds 
(Ahamed et al., 2017; Hossain et al., 2021) are recommended for 
better growth and economic returns. The fish is known for its low-fat 
content, minimal spine, and high digestibility (Marx and 
Chakraborty, 2007). Its medicinal value is often recommended for 
malaria patients due to its energizing properties (Mahalder et al., 
2023). The high demand for stinging catfish in  local markets, 
particularly in Bangladesh, has led to its economic significance. The 
culture systems have shown net benefits ranging from BDT 63,677 to 
BDT 1,517,771 per hectare, depending on the stocking density and 
management practices (Ali et al., 2018).

The stinging catfish, H. fossilis is a promising species for aquaculture 
due to its unique air-breathing apparatus, hardiness, tolerance to high 
stocking densities, and ability to withstand low oxygen levels (Ali et al., 
2018). It can be successfully stocked on both small and large scales, 
yielding several times more than traditional carp species. As H. fossilis 
populations are gradually decreasing in the wild, induced breeding in 
hatcheries is essential for enhancing fish production and ensuring the 
sustainability of this valuable species (Hossain et  al., 2021). This 
breeding technique employs synthetic hormones known as 
gonadotropin-releasing hormone (GnRH) analogs to stimulate 
breeding in H. fossilis, which cannot reproduce naturally in captivity 
(Rather et al., 2013; Elakkanai et al., 2015). These analogs are used in 
over 40 farmed fish species due to their convenience, potency, and 
extended shelf life (Mylonas and Zohar, 2001). GnRH analogs are 
neuropeptides that stimulate the release of gonadotropins from the 
pituitary gland, triggering physiological events such as final oocyte 
maturation, ovulation, and spawning (Rather et al., 2013). Commercial 
preparations like Wova-FH and Ovaprim contain a GnRH analog and 
a dopamine antagonist (Acharjee et al., 2017). The dopamine antagonist 
enhances the effectiveness of the GnRH analog by blocking its 
inhibitory effects on gonadotropin secretion (Elakkanai et al., 2015). 
Minor variations in natural and synthetic analogs can affect their 
receptor binding efficiencies, and consequently affecting their potency 
(Quiniou et  al., 2014). Improper use of GnRH can lead to stress, 
immune and endocrine disequilibrium, and reproductive failure. Rapid 
clearance from fish bodies can limit their effectiveness, requiring 
multiple injections, which may further stress the fish (Rather 
et al., 2013).

Induced breeding methods in H. fossilis have been documented 
by several authors (Khan and Mukhopadhyay, 1976; Sarkar et al., 
1979; Saha, 1986; Marimuthu et  al., 2000; Nayak et  al., 2001). 
Ovulatory changes and embryonic development in stinging catfish 
using GnRH analogs such as Ovaprim (Marx and Chakraborty, 2007; 
Christopher et  al., 2011; Rahman et  al., 2013; Das et  al., 2016), 
WOVA-FH (Marx and Chakraborty, 2007; Das et al., 2016), and Easy-
spawn (Araf et al., 2021) have also been investigated. However, there 
is a lack of comprehensive studies on the comparative efficacy of these 
synthetic hormones to ensure the effective breeding of H. fossilis. 
Assessing the efficacy of three GnRH analogs in the induced breeding 
of stinging catfish (Heteropneustes fossilis) aids in identifying the most 
effective breeding method, leading to higher reproductive success and 
optimized hatchery production. This supports the sustainable growth 
of fish farming, enhancing food security and boosting economic 
development in countries like Bangladesh. Additionally, increased 
breeding efficiency decreases dependency on wild fish stocks, fostering 
more sustainable and eco-friendly aquaculture practices. Therefore, 
this study aimed to evaluate the breeding performance of stinging 
catfish using three GnRH analogs, WOVA-FH, Ovaprim, and Easy-
spawn, from different pharmaceutical companies. The result will help 
increase fish production, and make fish more accessible and affordable, 
contributing to better nutrition and health outcomes for communities.

2 Materials and methods

2.1 Study design

The study site of this research was in the Rakamary Matsha 
Khamar in Feni district, Bangladesh. It is an established, popular, and 
renowned hatchery, and the only catfish hatchery in the greater 
Noakhali region. The period of this study was April to August. Strong, 
mature, hardy, and disease-free broods were collected. A total of 10 
brooders in each batch were stocked. They were reared for 1 week with 
a quality feed at the ratio of 10% body weight which was prepared with 
20% fish meal, 10% soybean meal, 10% wheat flour, 20% rice bran, 
20% rice polish, and 20% mastered oil cake and trace amounts 
(~1–2%) of vitamins and minerals. The crude protein level was 
28–30%. Feed was given 2 times daily, once in the morning and 
another in the afternoon as they were nocturnal in habit. Di calcium 
phosphate was given daily to prevent organ deformity of Broods. 
Probiotics (e.g., pseudomonas) were also used to enhance the water 
quality. Additionally, animal manure (at 1,250 kg/hectare), and 
inorganic fertilizers: Urea (at 50 kg/hectare), and Triple Super 
Phosphate (at 25 kg/hectare) were applied in the water (Rahman et al., 
2013). Based on secondary sexual characteristics as mentioned in 
Haniffa et al. (2008), broods were collected from the brood fish ponds 
using a cast net in the afternoon between 4:00 and 5:00 pm before 15 h 
of the hormone injecting trials and immediately transferred to circular 
tanks for conditioning (Figure 1). Males have an elongated, pointed 
genital papilla and are generally more slender, while females are 
bulkier, especially around the abdomen, and possess a round, blunt 
genital papilla. The males and females were kept in separate tanks with 
continuous water flow (at 10 L/min). However, no supplementary feed 
was provided throughout the conditioning period.

When selecting broodstock for induced breeding of stinging catfish 
(Heteropneustes fossilis), mature and healthy individuals with good body 
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condition, free from any visible signs of disease or deformities, are 
chosen to improve the chances of successful fertilization and higher 
hatching rates. The whole process was divided into three treatments and 
marked as T1, T2, and T3. Each treatment was conducted with three 
batches having 10-piece broods in each batch. The broods under 
treatment T1, T2, and T3 were treated with wova-FH, ovaprim and easy-
spawn, respectively. Various sizes and weights of air sac catfish were used 
in the study, as uniformity in biological elements cannot be achieved. In 
each treatment, the length and weight of fish are shown in Table 1.

The size for a broodfish pond was between 500 and 700 m2 with a 
depth of 1.0 meter. Circular tanks had a diameter of four meters and 
a depth of 1.2 meters.

2.2 Hormonal dose and induced breeding

In the experiment, three types of GnRH (wova-FH, ovaprim, and 
easy-spawn) were produced by different pharmaceutical companies. 
Wova-FH was manufactured and marketed by “USV Ltd” and 
“Biostadt India Ltd” respectively while Ovaprim was manufactured 
by “Mac Mohan Pharma Ltd.” The third GnRH, easy-spawn was 
manufactured by “Srimpex Biotech Services Pvt. Ltd.” The male and 
female ratio was 1.5:1, as the maximum egg will be found in this ratio. 
The maturity of the female fish was assessed using external 
morphological characteristics such as body length, weight, and the 

presence of a distended abdomen, indicating readiness for spawning. 
Additionally, we determined whether the female stinging catfish were 
ready for hormone injection by observing external signs, including a 
swollen, soft abdomen and a reddish, protruding genital papilla, 
which signals egg readiness. After the selection of broodfish, GnRH 
analogs were used to induce them to breed. A single dose was used 
for both males and females. The hormone was injected intra-
muscularly near the dorsal fin and above the lateral line with the 1 mL 
syringe, as applied by Ali et al. (2014). The female was treated with 
0.4 mL/kg body weight of fish and the male was treated with 0.2 mL/
kg body weight of fish with both Wova-FH and Ovaprim. In the case 
of easy-spawn, the female was treated with 0.5 mL/kg body weight of 
fish, and the male was treated with 0.3 mL/kg body weight of fish. 
During the present study water quality parameters, i.e., DO, CO2, pH, 
and Temperature etc. was observed, and monitored regularly using 
Hach HQ40d Portable Multi-Parameter Meter (Hach, USA).

After injection, the males and females under each treatment were 
kept together in indoor cemented circular tanks with continuous 
showering. The shower was given through the perforated PVC pipe to 
ensure the maximum oxygen supply. During the daytime, the dark 
condition was created by falling the shatter, and fish were left without 
any disturbance. After 8–9 h of injection, fish spawned naturally and 
eggs were gathered in the center of the cistern. The fertilized eggs 
settled down on the bottom of the cistern, and they were collected from 
the bottom through siphoning using a small pipe into a plastic bowl. 

FIGURE 1

Flowchart of induced breeding of stinging catfish (Heteropneustes fossilis).
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Then the collected fertilized eggs were kept in the small cistern where 
8–10 cm water depth was maintained. Temperature was kept at about 
27–31°C, dissolved oxygen at 5 mg/L, and the pH was maintained 
between 7 and 8. Around 22–24 h were required for the hatching of 
fertilized eggs. The recently hatched larvae had a light brown color and 
were transparent. Their bodies were laterally compressed, and they did 
not have distinct mouths and fins. The hatchlings also had unpigmented 
eyes. Due to the small size of their heads, it was difficult to distinguish 
them from the yolk sac. The first feeding was given to ensure the 
availability of food when the yolk sac was absorbed. They were 
cannibalistic and that is why feed was given at 3 times daily. Ground 
small tubificid (Tubifex tubifex) worm mixed with water was used as 
feed and used up to satiation level. Feed was given once in the morning, 
another in the afternoon, and lastly at night. After 3–5 days of rearing, 
the Shing fry was transferred into the nursery pond.

2.3 Assays of egg amount, ovulation, 
fertilization, and hatching rate

To estimate the number of eggs released into each tray using 
volumetric methods (Smith et al., 2015), a systematic procedure was 
followed. In this method, a representative sample of eggs was collected 
from each tray a pipette or dropper, and handled carefully to avoid loss 
or damage. The volume occupied by the eggs was measured using a 
graduated cylinder or volumetric flask. The number of eggs in a small 
aliquot was counted with a microscope, and this count was 
extrapolated to estimate the total number of eggs in each tray. The 
process was repeated three times and the average number of eggs per 
5 mL was estimated. Finally, the total numbers of eggs were calculated 
by multiplying the average egg counts with the total volume of 
the eggs.

Ovulation rate, fertilization, and hatching rates were recorded to 
determine the effectiveness of hormone and breeding performance 
using the following (Equations 1, 2 and 3) (Bhuiyan et al., 2013):
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2.4 Statistical analysis

To analyze data on the reproductive performance of stinging 
catfish (Heteropneustes fossilis) using three hormone analogs, 
descriptive statistics were initially performed to summarize the mean, T
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median, standard deviation, and range of reproductive metrics such 
as spawning efficacy, fertilization rates, and hatching success. ANOVA 
was used to determine statistically significant differences in 
reproductive performance among the three hormone treatments. 
Following ANOVA, post-hoc tests like Tukey’s HSD (Honestly 
Significant Difference) were conducted to identify specific group 
differences. Additionally, regression analyses assessed the relationship 
between hormone dosages and reproductive outcomes, identifying 
optimal dose–response relationships. Data analysis was conducted 
using Microsoft Excel 2019, while statistical software SPSS version 
10.0 was utilized with a significance level set at p < 0.05.

3 Results and discussion

3.1 Ovulation status

The ovulation rates of stinging catfish for different hormones are 
presented in Table  2. ANOVA revealed significant differences 
(p < 0.05) in ovulation rates among the treatments, indicating that the 
hormones had distinct effects on ovulation rates (Table 2). Females 
responded differently to the treatments, with varying ovulation rates 
and egg maturity levels. Among the treatments, the female fish 
exhibited particularly a strong response to the “wova-FH” hormone, 
resulting in profuse ovulation. They produced a high number of ripe 
eggs with an ovulation rate of 87.25 + 1.39%. Similarly, the females 
responded well to the “ovaprim” treatment, showing considerable 
ovulation and yielding both a sufficient number of ripe eggs and a 
considerable number of unripe eggs (Table 3). The ovulation rate for 
fish injected with ovaprim was recorded as 82.08 + 0.87%. On the 
other hand, the females exhibited a less pronounced response to the 
“easy-spawn” treatment, with ovulation occurring with a 
preponderance of unripe eggs. The ovulation rate for fish injected with 
“easy-spawn” was recorded as 27.50% (Table 2). These differences 
could be  because of GnRH analogs types; although they all are 
synthetic; their content is different. Such as ovaprim and wova-FH 
contain Salmon GnRH, dopamine inhibitors, and propylene glycol, 
but easy-spawn contains GnRH and domperidone. Several studies 
have explored the efficacy of GnRH analogs from various sources in 
H. fossilis. In this study, H. fossilis was injected with ovaprim at a dose 
of 0.5 mL/kg body weight and showed 92% ovulation. Another study 
found higher ovulation rates than this study (Rahman et al., 2013). 
They found ovulation rates was highest (93.77%) when Ovaprim was 
used at a rate of 0.5 mL/kg body weight, and (90%) ovulation was 
found when the dose was applied at a rate of 0.3 mL/kg body weight. 
The authors suggested that the differences in ovulation rates was due 
to the variations in purity, potency, and pharmacokinetic properties 
of the GnRH analogs produced by different companies. It is speculated 
that the differences in ovulation rates are the results of variations in 
the structural and functional characteristics of the GnRH analogs, 
which can influence their binding affinity to GnRH receptors and 
subsequent signaling flow in the fish. Hyper-stimulation of ovarian 
functions with other hormonal treatments results in rapid oocyte 
maturation (Kucharczyk et al., 2020).

However, it is difficult to identify the precise reason for such 
differing results because a group of factors is likely to influence 
biological experiments particularly those involving hormones 
(Gheyas et  al., 2002). These compared studies highlight the 

importance of carefully evaluating and selecting the appropriate 
GnRH analog from different sources to optimize ovulation and 
breeding success in Heteropneustes fossilis and other commercially 
important fish species. The choice of GnRH analog can significantly 
impact the overall efficiency and reliability of induced breeding 
protocols in aquaculture.

3.2 Latency period

The spawning latency period is a critical factor in the success 
of induced breeding. In this study, a single dose of wova-FH 
showed induced spawning within approximately 8 h, which was 
notably quicker than the 8.30 and 9 h observed with “ovaprim” and 
“easy-spawn” respectively. The fertility by ovaprim and easy-spawn 
was found less than wova-FH (Table 2). This could be attributed to 
the more potent and targeted action of the GnRH analog wova-FH, 
which might be better optimized for H. fossilis. The latency period 
followed the following decreasing order: easy-spawn ˃ ovaprim ˃ 
wova-FH. The p-value showed (<0.05) significant difference among 
the latency periods of different treatments. The observed decreasing 
order of latency periods in stinging catfish can be attributed to the 
interaction of various factors affecting oocyte maturation. Oocyte 
size plays a significant role, as larger oocytes generally require 
more time to mature and respond to hormonal stimuli compared 
to smaller ones (Khan et  al., 2021). This variation in size can 
influence how effectively different hormonal treatments induce 
ovulation. Water quality parameters such as pH, dissolved oxygen, 
and salinity are also crucial; suboptimal water conditions can stress 
the fish, impairing their physiological responses and potentially 
lengthening the latency period (Nguyen et al., 2022). Temperature 
is another critical factor, as it affects metabolic rates and hormonal 
activities. Higher temperatures typically accelerate these processes, 
potentially reducing the latency period, whereas lower 
temperatures can slow down maturation, extending the latency 
period (Jin et al., 2023). Each hormonal induction method—easy-
spawn, ovaprim, and wova-FH—interacts differently with these 
environmental and physiological factors. For example, easy-spawn 
might be less effective in less-than-ideal conditions, resulting in a 
longer latency period (Smith and Liu, 2024). In contrast, wova-FH 
may be more adaptable to varying conditions, leading to shorter 
latency periods. The combined effects of oocyte size, water quality, 
and temperature with each hormonal treatment method ultimately 
determine the observed latency periods. Comparative studies in 
the past have also highlighted variations in the effectiveness of 
these treatments. The present study found less latency period than 
in the study of Marx and Chakraborty (2007), Puvaneswari et al. 
(2009), and Nayak et  al. (2001) where they found, H. fossilis 
injected with ovaprim at 0.5 mL/kg, 0.4 mL /kg, and 0.5 mL/kg 
body weight, respectively, all ovulated at 10–12 h. Rahman et al. 
(2013) also observed a latency period of 10 h in H. fossilis treated 
with ovaprim at 0.3 mL/kg and 0.5 mL/kg. Using the same dose of 
ovaprim, a much longer latency period (18–24) was recorded by 
Kather Haniffa and Sridhar (2002) and Singh Kohli and Goswami 
(1987). On the other hand, (Marx and Chakraborty, 2007) 
observed that WOVA-FH injected fish at 0.5 mL/kg showed 13 h of 
latency period, which is much higher than this study. It is 
challenging to explain the conducive factors for the observed 
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TABLE 2 Effect of different doses of GnRH Analogues on breeding performances of Stinging Catfish, Heteropneustes fossilis.

Inducing 
agents

Concentration of 
inducing agents

Ovulation rate Latency 
period (h)

Fertilization 
rate

Hatching 
rate

Found 
effective 
combination

References

Pituitary gland 

(PG) and human 

chorionic 

gonadotropin 

(HCG)

In treatment 1: HCG 

(Male 1,250 IU/kg and 

female 2000 IU/kg), in 

treatment 2: PG (Male 

10 mg/kg and female 

70 mg/kg), in treatment 

3: HCG 1250 IU/kg

for males and PG 70 mg/

kg for females, in 

treatment 4: PG 10 mg/kg 

for males and HCG 

2000 IU/kg for females.

HCG-treated fish 

(77.90 in T1, 

71.40 in T2, 61.75 in 

T3, and 47.44 egg/g 

in T4).

PG-treated fish 

(71.40 in T1, 

61.75 in T2, and 

47.44 in T4).

22–24 h in all 

treatments

(84%) in T1, 

(95%) in T2, 80% 

in T3, and 89% in 

T4

81.40, 93, 89 and 

68.90% in 

treatments T1, 

T2, T3 and T4, 

respectively.

PG 10 mg/kg 

body weight of 

male and 70 mg/

kg body weight 

of female in T2

Ali et al. (2014)

Ovaprim 0.3 and 0.5 mg.kg−1 body 

weight for males and 

females, respectively.

– – 98% – Christopher 

et al. (2011)

Pituitary gland 

extract (PGE)

In experiment 1, pituitary 

gland extract (PGE) at 

6 mg/kg body weight of 

females and 2 mg/kg body 

weight of males. Ovaprim 

at 0.3 mL/kg and 0.1 mL/

kg body weight of females 

and males, respectively.

In experiment 2: ovaprim 

at 0.5 mL/kg and 0.1 mL/

kg body weight of 

females and males, 

respectively, and human 

chorionic gonadotropin 

(HCG) at 1000 IU/kg 

body weight of both male 

and female fishes.

In experiment 1: 

Ovaprim treated 

fishes: 90%; PGE 

treated fishes 78.7%.

In experiment 2: 

PGE treated fishes: 

76.51%; Ovaprim 

treated fishes: 

93.77%; in PGE 

treated fishes 

82.67%.

In experiment 1: 

Ovaprim treated 

fishes: 10 h; PGE 

treated fishes 

15 h.

In experiment 2: 

Ovaprim treated 

fishes: 10 h; PGE 

treated fishes 

15 h; HCG 

treated fishes: 

15 h.

In experiment 1: 

Ovaprim treated 

fishes: 86.67%; 

PGE treated 

fishes 69.23%.

In experiment 2: 

Ovaprim treated 

fishes: 90.83%; 

PGE treated 

fishes 70.45%; 

HCG treated 

fishes: 75.33%.

In experiment 1: 

Ovaprim treated 

fishes: 76.92%; 

PGE treated 

fishes 72.72%.

In experiment 2: 

Ovaprim treated 

fishes: 82.48%; 

PGE treated 

fishes: 70.25%; 

HCG treated 

fishes: 66.58%.

Ovaprim treated 

fishes

Rahman et al. 

(2013)

Ovaprim, ovatide 

and WOVA-FH

Ovaprim, Ovatide and 

WOVA-FH at the rate of 

0.5, 1.0, 1.5, and 2.0 mL/

kg body, respectively.

– In Ovaprim: 

10–12 h, in 

Ovatide:10–13 h 

and in Wova-

FH: 11–13 h.

96% in Ovatide, 

92.33% in 

Ovaprime, and 

87.33% in Wova-

FH.

94.67% in 

Ovaprim, 

90.33% in 

Ovatide, and 

7.33% in Wova-

FH.

Ovaprim Marx and 

Chakraborty 

(2007)

S-GnRHa S-GnRHa at (1, 2.5, and 5) 

ml.kg−1 of body weight in 

females and at (0.5, 1.125, 

and 2.5) ml.kg−1 in male 

treatment groups T1, T2, 

and T3, respectively.

– 6–11 h In T1 79.33%, in 

T2: 83.11%; and 

in T3 60.33%.

In T1: 70.11%, in 

T2: 89.56%; and 

in T3: 74.78%.

1 0.125 in males, 

2.5 in females.

Araf et al. 

(2021)

Ovasis 0.3 mL/kg in male, 

0.5 mL/kg in female.

– 26–30 h 75 ± 3.1% 57 ± 1.9% Saikia et al. 

(2022)

Wova-FH, 

ovaprim, and 

easy-spawn

In males: 0.2 mL/kg; in 

females: 0.4 mL/kg with 

wova-FH and ovaprim. 

In the case of easy-spawn, 

male: 0.3 mL/kg; female: 

0.5 mL/kg.

Wova-FH: 

87.25 + 1.39%; 

Ovaprim: 

82.08 + 0.87%; Easy-

spawn: 27.50%

Wova-FH: 8 h; 

Ovaprim: 8.30; 

Easy-spawn: 9 h.

Wova-FH: 

89.33%: 

Ovaprim: 

86.75%; Easy-

spawn: 27.10%

Wova-FH 

88.85 + 1.41%; 

Ovaprim: 

85.97 + 1.06%; 

Easy-spawn: 

26.15%.

Wova-FH Present study
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variances. This difference in the latency period could be the reason 
for brood quality, environmental conditions, and for quality of 
hormones. Besides, the maturity of fish also regulates this latency 
period. If a fish becomes fully matured then a relatively small 
amount of GnRH analogs is sufficient to ovulate the brood. If the 
hormone dose is higher, then the seed quality will deteriorate 
(Zohar, 1994). The operation weather also plays a major role in 
spawning, such as high ambient temperature takes relatively less 
time for ovulation, shortens the incubation period, and 
consequently affects the survival rate and hatching rate of the eggs, 
but a day with higher humidity takes more time for ovulation 
(Zadmajid et al., 2017).

3.3 Fertilization rate

Results obtained from wova-FH-treated fish (0.4 mL/kg), showed 
the highest fertilization rate (89.33%) whereas 86.75 and 27.10% were 
observed in the case of ovaprim and easy-spawn-treated ovulated 
eggs, respectively, (Figure 2). The fertilization rate among different 
treatments showed significant differences (p < 0.05). Rahman et al. 
(2013) found 86.67 and 90.83% fertilization rate of H. fossilistreated 
with ovaprim at 0.3 mL/kg and 0.5 mL/kg respectively, which is similar 
to the present study. Nandeesha et al. (1990) and More et al. (2010) 
observed different results, where ovaprim treatments showed higher 
fertilization rates (89 and 93% at 0.4 and 0.5 mL/kg respectively). 
Kather Haniffa and Sridhar (2002) observed a lower fertilization rate 
than this study (70 and 75%) of H. fossilistreated with ovaprim at 
0.3 mL/kg and 0.5 mL/kg, respectively. Marx and Chakraborty (2007) 
observed that WOVA-FH injected fish at 0.5 mL/kg showed 87.33% 
fertilization rate, which is much lower than this study. Such deviations 
in the fertilization rate can be ascribed to the differences in hormonal 
doses, and size of the brood fish. Additionally, seasonal variation 
(Gheyas et al., 2002; Kather Haniffa and Sridhar, 2002; Nwokoye et al., 
2007), environmental factors, water quality parameters including 
alkalinity, DO, pH, hardness, etc. (Khan et  al., 2006) are also 
influencing factors. When hormones were administered at higher 
doses in H. fossilis a regular decline in the fertilization rate was 
observed (Marx and Chakraborty, 2007).

3.4 Hatching rate

In the present study, the hatching rates showed the following 
decreasing order: (88.85 ± 1.41%) from wova-FH treated eggs ˃ 
(85.97 ± 1.06%) from ovaprim treated eggs ˃ (26.15%) from easy-
spawn treated eggs (Figure 3). ANOVA analysis showed a significant 
difference (p < 0.05) between the treatments and hatching rate, 
indicating the different effects of hormones on hatching rates. The 
incubation period for eggs was high in the wova-FH-treated fish 
(16 h), which was followed by ovaprim treated fish (18 h) and easy-
spawn-treated fish (24 h). Rahman et al. (2013) observed hatching 
rates of 76.92 and 82.48% for eggs in the ovaprim-treated fishes when 
ovaprim was used at 0.3 and 0.5 mL/kg body weight, respectively. This 
finding was lower than the present study. Marx and Chakraborty 
(2007) also observed a lower hatching rate (at 0.5 mL/kg showed 
77.33%) in WOVA-FH injected fish. Kather Haniffa and Sridhar 
(2002) showed lower hatching rates (50.5 and 60%) for H. fossilis T
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injected with ovaprim at a rate of 0.3 and 0.5 mL/kg, respectively. 
100% fertilization and hatching rate was not achieved in this work 
which could be due to hypoxia, unripe conditions among the eggs, 
and fertilization (Olufeagba et al., 2015).

3.5 Variables on spawning success

The linear relationship between latency period, and hatching rates 
suggests a negative correlation between latency time and hatching 
rates, as represented by the linear equation y = −22.066x + 261.18. This 
means that in the present study, the longer latency period resulted in 
decreasing hatching rates. However, the coefficient of determination 
(R2 = 0.3182) indicates that only about 31.82% of the variability in the 
hatching rates can be explained by the latency period. This suggests 
that other factors such as ovulation rate, fertilization rate, and 
environmental parameters might potentially be influencing the rates 
of hatching. Besides, variations in the hormonal treatments and the 
inherent variety in the biological responses of the stinging catfish can 
also influence this variation. These findings are consistent with 
previous studies on the artificial spawning of stinging catfish. For 
example, Alok et al. (1993) found that synthetic human Kisspeptin1 
(hKiss1) and catfish Kisspeptin2 (cfKiss2) significantly influenced the 

hypothalamic–pituitary-ovarian (HPO) axis, final oocyte maturation, 
and ovulation in pre-spawning female stinging catfish. Similarly, 
Mahalder et  al. (2023) found that climate and water quality 
characteristics had a substantial impact on the embryonic and larval 
development of stinging catfish.

No mortality was observed after the injection in trials indicating 
a high degree of safety for all the fishes used in this study. Poor water 
quality, egg binding during the induction spawning procedure, and 
administration route can cause mortality (Hill et al., 2009). Nandeesha 
et al. (1990), and More et al. (2010), showed that ovaprim-treated fish 
yield better results than PGE-treated fish, but this study suggests that 
ovaprim creates serious tissue damage in the injecting place. In India, 
most of the breeders have preferred ovaprim, as a survey showed that 
only 10–15% of fish breeders use carp pituitary extract due to its 
complexity of technique (Tiwana and Raman, 2012). It is also true for 
Bangladesh, where ovaprim is used widely instead of PG and 
HCG. Ovaprim and Wova-FH are effective for induced spawning as 
they contain Salmon GnRH, a native peptide commonly found in 
most teleosts. Easy-Spawn encountered issues with hormone spoilage 
and leakage upon injection, necessitating a higher dosage for the fish. 
The present results suggested that Wova-FH might be  a superior 
GnRH analog compared to Ovaprim and Easy-Spawn for 
induced breeding.

FIGURE 3

Relationship between latency time and hatching rates in the artificial spawning of stinging catfish (Heteropneustes fossilis) using three different 
hormonal treatments in captive conditions.

FIGURE 2

Comparison of different hormones on ovulation of females (1.1), on average fertilization rate (1.2), and hatching of fertilized eggs (1.3) (Heteropneustes 
fossilis).
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4 Conclusion

The evaluation of GnRH analogs (Wova-FH, Ovaprim, and Easy-
spawn) revealed that ovulation status, latency period, fertilization rate, 
and hatching rate followed the following decreasing order: wova-FH 
˃ ovaprim ˃ easy-spawn in all treatments. Notably, the injection of 
ovaprim resulted in major tissue damage at the injection site, raising 
concerns about its potential impact on fish reproductive health. It is 
imperative to conduct further advanced research to ascertain the 
underlying reasons for this tissue damage and explore potential 
strategies to mitigate this issue. Furthermore, it was observed that the 
easy-spawn hormone rapidly dispersed from the injection site, leading 
to a substantial loss of the hormone and significantly impacting 
ovulation. This highlights the need for extensive research to determine 
the optimal hormone delivery method and dosage. Future research 
efforts should focus on establishing a reliable hormone and dosage 
regimen that has been successfully validated in other fish species, such 
as Ruhu and Catla. It is suggested that wova-FH could be used in the 
induced breeding of the catfish, Heteropneustes fossilis, under hatchery 
conditions for large-scale fry production. This study will provide 
valuable guidance to fish farmers, alleviating their uncertainties 
regarding the selection of a suitable GnRH analog for H. fossilis.
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