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The In-Pond Raceway System (IPRS) is gaining popularity for its effectivity in facility management 
and reduction of pond pollution. In traditional pond culture (TPC), water quality degradation over time 
poses a significant challenge, especially for grass carp (Ctenopharyngodon idella), which negatively 
affect the production and product quality. IPRS offers a practical solution to this problem, as it mitigates 
water eutrophication, enhances the pond environment, and results in high-quality fish. This study 
compared the growth performance and muscle quality of grass carp in TPC and IPRS systems from July 
to October. The stocking densities were 32 fish/m³ for IPRS and 675 fish/ha for TPC. Various water 
quality parameters were observed to increase over the culture period in both systems. While the 
hepatosomatic index, viscero-somatic index, and condition factor were statistically similar in both 
systems, grass carp showed higher growth performance in TPC (Figure 1). However, the crude lipid 
content in IPRS-reared fish was significantly higher (p<0.05). 
 
Non-significant differences were evident in muscle physico-chemical characteristics, such as pH, water-
holding capacity (WHC), hardness, and chewiness between the two systems. The concentrations of the 
off-flavor compounds 2-methylisoborneol (2-MIB) in the muscle of grass carp raised in both IPRS and 
TP gradually, reaching up to 0.41 μ  k  and 0.44 μ  k   respecti ely  as the fish  rew in size and len th 
(Figure 2). By the end of the experiment, the 2-MIB concentrations in the fish muscle were significantly 
higher (p<0.05) compared to the initial stages. Despite the high stocking density in IPRS, the impact on 
the nutrient composition and textural quality of grass carp muscle was minimal. Additionally, the off-
flavor in IPRS-reared fish had a lesser effect (p>0.05) on the aesthetic quality of the flesh compared to 
TPC as the culture period progressed.  
 
In conclusion, this study suggested that IPRS produced good muscle quality in grass carp, with lower 
effects of off-flavor compounds compared to TPC. 
 

  

 

 

 

 

 

 

 

 

 

  

Figure 1. In-pond raceway systems and 
traditional pond culture 

Figure 2. 2-MIB concentrations in fish flesh in 
In-pond raceway systems and traditional pond 
culture 
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The ornamental fish-keeping industry in Nepal has a rich history, dating back to the Rana regime. A 
survey conducted in 1997/98 revealed that the Kathmandu Valley alone housed 20 aquarium 
wholesalers and 5,000 aquarium keepers. Since then, the industry has expanded significantly, with the 
number of aquariums across Nepal rising to 115, of which 77% are concentrated in Bagmati Province 
(Kathmandu). In addition, the Government of Nepal has approved the importation of 144 ornamental 
fish species, with four major importers operating from the Kathmandu Valley. However, a recent market 
survey identified out of 144 species, 36 species including Guppy, Zebra Fish, Angel fish, Tetra Fish, 
Koi carp has more demand and import is also high. These imports, predominantly from India, along 
with China, Thailand, and Singapore, reflect Nepal's evolving ornamental fish market. 

Over the past five years, the Kathmandu Valley has seen a dramatic rise in the importation of ornamental 
fish, from 120,843 (number) in 2017/18 AD to 467,992 (number) in 2021/22 AD. This growth is 
attributed to modernization of the city, cultural interests, aesthetic values, and the perceived health 
benefits and religious value of fish-keeping. In response to increasing demand, the Centre for Fisheries 
Promotion and Conservation Centre has been producing and selling around 60,000 ornamental fish 
annually, including Japanese Koi, Thai Koi, and Comet Goldfish, at competitive prices. Surveys of 
aquarium keepers reveal that 53% prefer species such as Goldfish, Guppy, Molly, and Milky Carp, 
while 24% opt for Oscar, Parrot, Dollar, and Betta fish due to their vibrant colors and compatibility. 
Despite this growth, the ornamental fish trade in Nepal has fluctuated. Starting at NRS 30 million in 
1999, the market peaked at NRS 153.5 million in 2017 before sharply declining to NRS 38 million. 
This drop is linked to the local construction of 58% of aquariums and an increasing share of locally 
bred fish. For the promotion of the business retailers have adopted diverse sales strategies, including 
aquarium decoration (27%), social media marketing (22%), discount offerings (14%), and festival 
promotions (9%). 

However, challenges persist, including high mortality rates during transportation (22.2%), market 
diversification difficulties (21.9%), disease outbreaks (17.5%), and low-quality fish imports (15.5%). 
Similarly, the common issues related to fish diseases include white spot (27%), fungal infections (24%), 
and fin rot (19%). Due to longer and tedious custom, mortality of imported fish is observed due to 
oxygen deficiencies. Sometimes import of non-recommended species is also noticed.   To counter these 
issues and foster the growth of the industry, several strategies are recommended by the retailers: 
specialized training for fish keeping, market promotion through exhibitions, establishing ornamental 
fish farms and supplying locally available colored fish, and encouraging. Government support is vital 
in providing the necessary resources and services to sustain industry development. Establishment of 
quality brood resource center, encouraging private sector to produce highly demanded ornamental 
species, facilitating quarantine and custom system will boost the trends and scope of ornamental fish 
keeping in Nepal. Establishment of one dedicated government institute is urgent to flourish the 
ornamental fish keeping business in Nepal. 

 y implementin  these measures   epal’s ornamental fish industry can continue to grow, benefiting 
both domestic enthusiasts and contributin  to the nation’s economic de elopment. 

  


