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Abstract
     Trichogaster lalius, commonly known as dwarf gourami, is an indigenous ornamental fish of Nepal. Trichogaster spp. is popular 
aquarium fish species due to its vibrant color pattern, calm behavior, and small size. An entrepreneurship program was executed 
to learn the rearing of dwarf gourami in aquaria using different types of feed. The study was conducted at the Research Laboratory 
of Fisheries Program, Agriculture and Forestry University, Rampur, Chitwan, Nepal. The rearing period was 23 days from October 
6, 2020 to October 28, 2020. 40/40 advanced fry of dwarf gouramis were stocked in aquaria on 6th October. Water quality param-
eters were monitored daily. Fishes of aquarium P, aquarium P+F and Aquarium F were fed with plankton, plankton + feed, and 
feed respectively four times a day @20% of body weight. The specific growth rate, total weight gain and length gain of aquarium P 
was found to be 2.23%, 5.03g and 4.40 mm respectively. Likewise, specific growth rate, total weight gain and length gain of aquar-
ium P+F was found to be 3.44%, 8.32g and 5.45 mm respectively and the specific growth rate, total weight gain and length gain 
of aquarium F was found to be 2.55%, 4.21g and 4.14 mm respectively. Similarly, the survival rate was 100% in each aquarium. 
The present study shows that the fish fed with plankton + feed shows better growth results when compared to the fish fed with 
only supplementary feed and only plankton as they have a choice for varieties of foods. The overall cost incurred in this program 
was NRs. 750 and the gross return was NRs. 1200. The net income generated was NRs. 450. The results concluded that the rear-
ing of dwarf gourami in aquaria is a profitable business and it has the potential to establish a successful fisheries entrepreneur 
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Abbreviations

  %                      : Percent 
   0C                     : Degree Celsius  
   @                     : At a rate of 
   AFU                 : Agriculture and Forestry University 
   cm                     : Centimeter 
   CP                     : Crude Protein 
   DO                    : Dissolved Oxygen 
   et al.                  : Et alia  
   etc  : Et cetera 
   FAVF                 : Faculty of Animal Science, Veterinary Science, and Fisheries 
   g                        : Gram         
   kg                      : Kilogram  
   L                         : Litre 
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   mg                      : Milligram 
   mm                     : Millimeter 
   NRs.                   : Nepalese Rupees 
   US$                    : United States Dollar 
   Viz.                    : They are

Introduction 
Background

     Ornamental fishes are attractive colorful fishes of peaceful nature. They are live “jewels” due to their lucrative coloration, the unique 
shape of the body, and their adaptive behavior, kept as pets in an aquarium or a garden pool to enjoy their beauty of fun and fancy [1]. 
For mind relaxation and as a hobby, nowadays fish keeping is becoming popular [2]. The minimum requirement of space and attention 
compared to other pet animals is the reason for the growing interest in keeping aquariums all over the world. In the contemporary 
times of space restrictions and the craze for beautifying interiors, aquariums have become an integral element of homes, offices, hos-
pitals, hotels, business establishments, airports and other institutions [3]. Globally, ornamental fish production has been emerging.

     In the global ornamental fish industry, over 2500 fish species are included among which 60% are of freshwater origin [2]. The 
global trade of ornamental fish is about $9 billion of which 85% are freshwater species and the rest are marines [4]. However, the USA, 
Europe, and Japan are the largest markets for ornamental fish but more than 65% of the exports come from Asia [5]. About 85% of 
ornamental fish is imported from India and 15% is imported from China, Thailand and other countries [2]. The increasing demand for 
aquarium fishes has resulted in a steady increase in aquarium fish marketing throughout the globe [6].

     15 native fish species of Nepal possess attractive colors and attributes to be potential candidates for ornamental fish [2]. The popu-
lar ornamental fishes distributed in freshwater are molly, platyfish, guppy, tiger barb, swordtail, goldfish, tiger barb, gourami, etc. [7].

Dwarf gourami

     Dwarf gourami (Trichogaster lalius) is also one of the commonly used ornamental fish species. It is mainly a tropical fish but is kept 
in aquaria globally with different variants.

     The Trichogaster genus name comes from the Greek: thrix (hair) and gaster (belly), a reference to the thread-like pelvic fins that con-
tain taste cells at the tips. The genus Trichogaster was formerly called Colisa. However, it was revised by recent taxonomic studies [8].

     Trichogaster lalius, commonly known as dwarf gourami, is an indigenous ornamental fish of Nepal. It is an inland water teleostean 
fish having oblique bands of orange color descending downwards and backward from back to the abdomen [9]. This species is natural-
ly distributed in Bangladesh, India, Myanmar, and Nepal and is widely transported around the world [10].

     The mature male is brightly colored with red and blue bands while the female is less colorful but has an attractive silvery body. Its’ 
bright color and the ease with which the dwarf gourami adapts to captivity making it a popular aquarium fish [11]. 

     This fish is of great importance as an ornamental fish that fetches a good price in the market because of its color and behavior. Color 
is considered to be one of the major factors which determine the cost of aquarium fish in the world [9]. Apart from its ornamental 
value, this species has also been considered an eatable fish due to its good taste [12]. 

     Overexploitation and indiscriminate destruction of breeding and feeding ground by applying pesticides and insecticides in nearby 
agricultural fields, the reason to be the threatened for ornamental fishes. To meet the demands for both domestic and foreign fish 
traders and regain the fishes in a natural environment artificial propagation in captive as well as natural condition is a prerequisite. 
With the advancement in breeding techniques, transportation, and aquarium technology, the ornamental fish industry in Nepal is also 



Citation: Susmita Poudel., et al. “Rearing of Trichogaster lalius in Aquaria using different Types of Feed”. Medicon Agriculture & Environmental Sci-
ences 1.2 (2021): 18-36.

Rearing of Trichogaster lalius in Aquaria using different Types of Feed
20

becoming an emerging industry. Such fishes of high value should be studied for income and as well as employment generating oppor-
tunities. Ornamental fish farming can be a promising alternative for many people and has the potential to contribute to the sustainable 
development of aquatic resources.

Objectives

     The general objective of the present work was to learn to rear dwarf gourami in aquaria using different types of feed.

Specific objectives

• To monitor water quality parameters during rearing in aquaria.
• To study the growth parameters of dwarf gourami with different types of feed.
• To analyze the gross margin of dwarf gourami production.
• To learn the marketing of dwarf gourami.

Limitations of the study

     This study was carried out as partial fulfillment of the requirements for the degree of B.Sc. Fisheries. Thus, this work did not cover 
all the aspects of rearing of dwarf gourami owing to the time (only 1 month) and resource constraints due to the COVID-19 pandemic 
situation. 

Literature Review 
Ornamental fishes and market

     Ornamental fishes are described as the aquatic animal kept in aquariums includes fishes, invertebrates such as corals, crustaceans, 
mollusks, and also live rock [2]. They provide aesthetic beauty to home and garden along with mind relaxation. The global ornamental 
fish trade has been increasing and in recent years, research and development on breeding and seed production of ornamental fishes 
have also gained momentum [13].

     Ornamental fish farming is a sub-sector of aquaculture and many technologies currently applied to ornamental fish production arise 
from food fish and livestock farming. In many developing countries the ornamental sub-sector is recognized as playing a promising 
role in poverty alleviation with many people deriving economic benefit from such activities in urban and peri-urban areas where space 
is at a premium [14].

     Ornamental fishes are rapidly gaining immense commercial value in the export trade world because the attractive coloration of 
the fishes determines their value [15]. During the fifteen years from 2000 to 2014, the import value for ornamental fish rose from 
US$ 247.9 million in 2000 to an all-time high of US$ 402.1 million in 2008. Then there was a declining trend until 2013 (US$ 287.2 
million) and a slight rise (+4.1%) to US$ 299 million in 2014. Global exports of ornamental fish since 2000 from US$ 177.7 million 
rose to a peak of US$ 364.9 million in 2011, then declined slightly to US$ 347.5 in 2014 [16]. In 2015, the global imports and exports 
of ornamental fish were valued at US$ 271 million and US$ 304 million respectively. USA (US$ 49.67 million) was the largest importer 
followed by United Kingdom (US$ 24.31 million), Germany (US$ 18.62 million), Japan (US$ 15.71 million), and Singapore (US$ 14.33 
million) while Singapore (US$ 45.44 million) was the largest exporters followed by Spain (US$ 36.07 million), Japan (US$ 31.08 mil-
lion), Czech Republic (US$ 20.43 million) and Indonesia (US$ 19.67 million) [4]. The annual import of ornamental fish increased from 
318.1 metric tons worth NRs. 13.3 million to 1233.0 metric tons worth NRs. 153.4 million in 2017 [2].

Taxonomy and general biology

     There are 16 general and 50 species of Trichogaster distributed over the Asian subcontinent (Pakistan, Nepal, Bangladesh, and 
upper Myanmar) and Central Africa [17]. Gouramis are a diverse group of freshwater Perciformes fishes in the family Osphronemidae. 
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Currently, about 133 species are recognized, placed in four subfamilies and about 15 genera [18]. According to Pinter (1986), the 
scientific classification of Trichogaster (gourami) is given as Order: Perciformes, Suborder: Anabantoidei, Families (i) Anabantidae 
(climbing gouramis), (ii) Heleostomatidae (kissing gouramis), and (iii) Osphronemidae (gouramis). Trichogaster lalia and Trichogas-
tersota was described by Hamilton (1822) as Colisa lalius, Trichogaster lalius, Trichopoduslalius, Trichogaster lalia, Polyacanthus lalius, 
Trichogaster chuna, Trichopoduschuna, Polyacanthussota, Colisa chuna, Trichopodus and again Cuvier (1831) described Trichogaster 
lalia as Colisa unicolor [21]. 

     Popular aquarium varieties of gouramis are the giant gourami (Trichogasterfasciata), dwarf gourami (Trichogaster lalius), pearl 
gourami (Trichogasterleeri), blue or three-spot gourami (T. trichopterus), moonlight gourami (T. microlepis), snakeskin gourami (T. 
pectoralis), chocolate gourami (Sphaerichthysosphronemoide) and kissing gourami (Helostomatemmincki) [18].

     According to Shrestha (2019), 3 species of genus Trichogaster are found in Nepal. They are Trichogasterchuna (Sunset Gourami), T. 
faciatus (Stripled/Giant Gourami), and T. lalius (Dwarf Gourami). Trichogaster spp. is popular aquarium fish species due to its vibrant 
color pattern, calm behavior and small size [22].

     The Trichogaster lalius is native to Asia distributed from Pakistan and India to the Malay Archipelago and north-easterly towards 
Korea [9]. The dwarf gourami (Trichogaster lalius, also known as powder blue dwarf gourami, most popular gouramis, especially in 
the native region of India, Pakistan, and Bangladesh, though in recent years it has become established through releases and escapes in 
Australia, Columbia and the United States [15]. In Nepal, they are found in Koshi, Narayani and Karnali rivers [23]. 

     It lives in freshwater ponds, ditches, streams, paddy fields, etc. It is a hardy fish and can breathe air from the surface with the aid of 
an accessory air-breathing organ, the labyrinth [11], located next to the gill cavities and is made up of folded membranes mounted on 
a bony frame. This delicate tissue has a high concentration of blood vessels and functions like a terrestrial lung. The lung-like labyrinth 
organ helps the fishes to extract oxygen from the air and enable them to live in oxygen-poor waters. However, labyrinth fish are not 
born with functional labyrinth organs. The development is gradual and most labyrinth fish breathe entirely with their gills and develop 
the labyrinth organs when they grow older [19].

     They are growing up to 8.8 cm in length but most males will only reach the length of about 7.5 cm with the females being a bit smaller 
(24; 8). A beautiful fish crossed with scarlet bands and light blue spots [23]. Body scarlet, crossed by oblique bands of pale blue spar-
kling, almost translucent blue coloring accented with fine stripes of red or dark orange [25]. Scarlet live spots and bars are found on 
fins and with a red margin in the anal fin. Mouth small, strongly protussible and the lip is normal. Dorsal and anal fin is soft and spiny. 
Caudal fin is round to truncate [23]. The pelvic fins are shaped as long thread-like feeders which can be moved in all directions. It is a 
dual-purpose fish for its delicious taste, meeting the nutritional requirements of people as well as ornamental values in aquaria [26].

Feeding biology

     Feed plays a vital role in ornamental fish. Feed and feeding management decides the sustainability, profitability, and well-being of 
an aquaculture system and is essential for the growth, health, and reproduction of ornamental fishes [1].

     They are omnivorous, feeding on plants and animals such as some aquatic plants, weeds, algae, earthworms, insects, and sometimes 
dead animals, detritus, and debris. They prefer to feed on a wide variety of natural food including brine shrimp, mosquito larvae and 
worms such as blood worm (Chironomids), sludge worm (Tubifex) and glass worm [18].

     The nutritional requirement of gouramis varies with size, growth stage, and environmental conditions. 35% protein in the diet 
resulted in the greatest increase in weight and length. In general, gouramis require 30-45% protein, 4-9% lipids, and 30-40 % car-
bohydrates in their diets. Gouramis also accept a wide range of supplementary manufactured pelleted and granular feeds, including 
freeze-dried foods available in the domestic market trade [18]
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     To date, few studies have been made on the feeding biology of Trichogaster spp. Some of the researchers have reported it as herbiv-
orous fish while others have documented its omnivorous feeding habits. A correlation of feeding intensity with breeding periodicity 
has been reported: low feeding activity has been documented during spawning months while intense feeding has been observed in 
post-spawning season [22].

     The available information on the food and feeding habit of these fishes are very limited. But a few workers investigated the food and 
feeding habit of Trichogaster species. Among them are, Hanitsch (1912) reported that the controlling of mosquito as the Trichogaster 
species are the eater of mosquito larvae in nature [21]. These species have also gained importance for their ecological value for con-
trolling mosquito-transmitted diseases like Malaria, Dengue, Chikungunya, etc. due to feeding on mosquitoes [10].

     From the commercial point of view, bright and natural coloration is very important in ornamental fish. Like other animals, fish 
cannot synthesize carotenoids, hence they should be provided through the feed. So, supplementation of carotenoids is essential to 
enhance the color performance in ornamental fish. In controlled experiments, the use of different carotenoids sources in different 
concentrations has significant effects on the coloration of fishes [27]. 

Reproductive biology

     They are well known for their interesting reproductive behavior which includes bubble nesting and parental care [28]. They be-
come sexually mature in six months and so young fish can be used for breeding purposes. Usually, males are brilliantly colored with a 
pointed dorsal fin, while females are dull with a rounded or curved dorsal fin. The fins of a male are much longer than female. During 
the breeding season, mature males develop a dark coloration and pointed fins, while females show bulging abdomens. Gouramis breed 
throughout the year, but there is a seasonal peak during the monsoon season from April to August/September on the Indian sub-con-
tinent [29]. 

Characters Male Female
Upper lip More pronounced Not much pronounced
Fin morphology Dorsal and pelvic fins are more pointed at the posterior 

end.
Dorsal and pelvic fins are not more 
pointed at the posterior end.

Body size Smaller in size Comparatively larger
Body-color Much brighter Comparatively less colorful
Color pattern The obliquely disposed of lateral bands on the body are 

peacock blue.
These bands are dull steel gray.

Fin color Pelvic fin is a single ray that becomes orange-red later: 
during breeding season dorsal and anal fins become 
peacock blue with an orange border.

Pelvic fin is yellowish-gray: during 
breeding season dorsal and anal fins 
become yellowish gray.

Abdominal mor-
phology

During the breeding season, the male has a slender 
belly.

During the breeding season, females 
are with a swollen abdomen. 

  
Source: (Gupta, 2015)

Table 1: Sexual dimorphic characters of Trichogaster spp. 

     The male of Trichogaster spp. builds a floating bubble nest in which the eggs are laid and other bubble nest builders, males will 
incorporate bits of plants, twigs, and other debris, which hold the nest together better. Sanford (1999) also described the breeders of 
T. lalia have created different color variations, varying degrees of red/blue coloring [17].

     Once the nest is built the male will begin courting the female, usually in the afternoon or evening. Male signals his intentions by 
swimming around the female with flared fins, attempting to draw her to the nest where he will continue his courting display. If the 
female accepts the male she will begin swimming in circles with the male beneath the bubble nest. When she is ready to spawn, she 
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touches the male either on the back of the tail with her mouth. After this signal the male will embrace the female, turning her first on 
her side and finally on her back. Then the female will release approximately five dozen clear eggs, which are immediately fertilized 
by the male. Most of the eggs will float up into the bubble nest and eggs that strayed are collected by the male and placed in the nest. 
Once all the eggs are secured in the nest, the pair will spawn again. If more than one female is present in the breeding tank/ aquarium, 
the male may spawn with all of them. The spawning sessions will continue for two to four hours, and produce between 300 and 800 
eggs [30].

     Rossi (1969) demonstrated that a female pheromone could elicit male nest building in Trichogaster lalius. The eggs are laid within 
a bubble-nest that is built on the surface between submerged plants; up to 2000 eggs may be laid. The male guards the nest eggs and 
young until the fry can swim freely [29]. The reproductive biology of dwarf gourami Trichogaster lalius was studied by Sutradhar, 
Behera, Gogoi & Kumar (2016) in the laboratory of West Bengal University of Animal and Fishery Sciences. The study revealed that 
T. lalius is very much sexually dimorphic. Male dwarf gourami is attractive and more colorful than the female. However, this color is 
more prominent during the breeding season from (March-August) than the non-breeding season (Sep-Feb). Apart from color, some 
other secondary sexual characteristics like belly structure, dorsal fin structure, and genital opening were studied during the breeding 
season. Hence, breeding and non-breeding seasons were also determined.

      Dwarf gourami has a fecundity of about 600 eggs. After completion, the male will place a fine layer of bubbles beneath the eggs, 
assuring that they will remain in the bubble nest. The male will protect the eggs and fry. In 12 to 24 hours the fry hatches out of the egg 
and continues developing within the protection of the bubble nest. After 3 days, they are sufficiently developed to be free-swimming 
and leave the nest. When the fry is two to three days old the male should also be removed or he may consume the young ones [30].

     The breeding trials performed by Das and Kalita (2006) found that the average fecundity of females was around 615-803 eggs/g 
body weight, with individuals females producing an average of 1,108 eggs (equivalent to 5,540 eggs/g ovary). Eggs were translucent 
and free-floating, and around 0.6-0.7mm in diameter. In tropical regions, egg hatching requires no more than three days (24-36 hours). 
Within 3-5 days of hatching, hatchlings develop into free-swimming fry [18]. Eggs hatched after approximately 24 hours of incubation 
in the bubble nest at a temperature of 28°C. Hatchlings are around 1.7-2.0 mm in length and may reach 1.0 cm after one month and 4.0 
cm after 12 months under aquarium conditions [32].

Rearing of dwarf gourami fry

     Fry becomes free-swimming within 48 hours, after which time the male is also removed from the tank. Larvae are fed with live food 
immediately after yolk sac absorption. They are provided with a sufficient quantity of rotifers or infusoria for one week, ensuring that 
minimum effort is required to search for food. After one week of rearing, larvae are fed with Artemia nauplii, blood worms, sludge 
worms, or mixed zooplankton until they reach stocking size [18].

     Weaning onto pelleted food occurs after two to three weeks, at which stage they can be stocked into fertilized ponds or grow out. 
Stocking densities of two fish per liter can be achieved at market size [32].

     Periphyton can also be developed in the larval rearing tank through the introduction of various types of artificial substrates such as 
plastic strips and aquatic plants that serve as feed for young larvae. In case live feed is not available, freeze-dried on refrigerated live 
food organisms can also be used. Feeding should be done 3-4 times per day for optimal growth and survival. Green water is also very 
useful for larval rearing of gourami [18]. 
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Nutrients Young Stage Brood stock Sources
Protein 40-45% 30-40% Fish meal, shrimp meal, squid 

meal, mustard meal, soybean 
meal, groundnut meal, wheat/
maize meal, etc.

Lipid 4-6% 6-8% Fish oil, vegetable oil (sunflower, 
soybean oil, etc.)

Carbohydrate 40-45% 40-45% Rice bran, corn flour, wheat bran
Vitamin- 
Mineral

1-2% 1-2% Synthetic forms

 
Source: (Jena & Biswas, 2019)

Table 2: Nutrient requirements of ornamental gouramis at different life stages.

Water quality parameters

     Trichogaster species are considered hardy and highly adaptive. They have been found in the wild water bodies which differ widely in 
physicochemical characteristics. Inger (1962) and Geisler et al. (1979) surveyed three streams in Thailand and found that this species 
occurring in environments with not only widely different substrates ranging from sand to large rock, but also with a wide variation of 
water quality parameters [34].

     Sahu (2017) reported that optimum water temperature is 20°C to 28°C and pH 6.5 to 7.5 for better growth and survival of Trichogas-
ter lalius. The scientific studies of ecological parameters e.g. water temperature, pH, alkalinity, hardness, and other ecological aspect of 
this native fish Trichogaster lalius are lacking [29]. 

Water quality parameters Values
Temperature 23 - 29°C
pH 6.8-8.0
Nitrite <0.5 mg/L
Nitrate <0.5 mg/L
Total ammonia <1.0 mg/L
Dissolved oxygen >2.0 mg/L

 
Source: Cole, Tamaru, Bailey & Brown (2000)

Table 3: Optimal water quality range for the culture of Trichogaster sp.

Materials and Methods 
Site selection

     Rearing of Trichogaster lalius was conducted in aquaria at the Laboratory of the Fisheries Program, FAVF, AFU, Rampur with differ-
ent types of feeds. Aquarium set up, water supply facilities, etc. was assured before rearing. The study period was from 6th October to 
28th October 2020.

Setting up of aquarium

     Three aquariums of size (60X30X40) cm3 were taken. Aquaria was cleaned and filled with gravel and sand and other aquarium 
plants. Aquaria were then filled with clean water and were allowed to settle. Then the aerator was fitted. Substrates and sediment were 
kept clean, particularly to remove debris from gravel and to prevent anaerobic fauna development in the sand. 
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Collection and stocking

     The advanced fry was procured from a student working on breeding and rearing dwarf gourami. A total of 120 advanced fries were 
procured for this purpose. The length and weight of 32% of the total population were measured. Stocking was done on 6th October at 
5:00 pm at a rate of 40 fries per aquaria.

Feeding

     Three types of feed were used to feed gouramis in different aquaria viz. plankton, plankton and feed, and feed in aquarium P, P+F, 
and F respectively. For supplementary feeding commercial feed for aquaria, fish was used (Inch-Gold feed, Shenzhen Inch-gold Fish 
Food Co., Ltd). Feeding was done 4 times a day @20% of body weight. To assess the weight of plankton three different samples of the 
collected sample were dried in a Petri dish and weighed. The supplementary feed of 35% CP was used. Fishes of aquarium P were fed 
with only plankton and aquarium F was fed with only feed. Fishes of aquarium P+F were fed with a half dose of plankton and half dose 
of feed. Feed was crushed into powder form by using mortar and pestle and was fed. Plankton was collected from the cemented pond 
using a plankton net before feeding. The feeding was done at 8 am 12 pm, 4 pm, and 8 pm.

Water exchange

     Water exchange was done in all three aquaria daily to maintain the water quality. About 50% of water was exchanged daily at 7:30 
am before feeding. Complete water exchange was done once on October 21 after 15 days of stocking when water was too murky and 
there was a lot of debris at the aquaria bottom.

Analytical methods

     Simply statistical analysis was conducted in Microsoft Excel computer program. Tabulation of data and figures was done. Mean is 
given as mean±SD (Standard Deviation).

Fish growth parameters

     Fish was sampled weekly for growth determination. At least 35% sample from each aquarium was taken and length and weight were 
measured. Specific growth rate, total weight gain, length gain, and survival rate were determined as follows.

Where W0= average initial weight (g) and

              Wt= average final weight (g) after t days

Total weight gain (g) =Final weight (g) - Initial weight (g)

Length gain (mm) =Final length (mm)-Initial length (mm)

Where W0= average initial weight (g) and

              Wt= average final weight (g) after t days
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Water quality analysis

     Water quality parameters such as water temperature, pH, and dissolved oxygen were measured thrice daily by using the digital 
meter and total ammonia nitrogen was analyzed in 10/10 days by the standard chemical procedure. 

Water quality parameters Methods (Instruments used) Analysis frequency
Temperature (°C) Thermometer (Lutron TM-936) Thrice daily
pH pH meter (Lutron PH-222) Thrice Daily
Dissolved oxygen (mg/L) DO meter (Lutron PDO-519) Thrice daily
Total ammonia nitrogen Spectrophotometer 10 days interval

Table 4: Summary of water quality parameters and their analysis frequency.

Harvesting and marketing

     The fry was too small and marketing was also not possible due to limited mobility. Dwarf gouramis were harvested using scoop net 
on 28th October 2020 and sold to the Aquaculture Farm for further growth and sale to other customers. 

Gross margin analysis

     After the complete selling of fry, expenses, income, the profit was calculated to make the report. Total variable cost, gross income, 
and Net income were calculated to estimate economic measures. The formulas used for the economic analysis are as follows:

Gross margin (NRs)=Gross Return (NRs) - Total Variable Cost (NRs)

Where,

Gross Return= ∑ Income from fish sale

Total Variable Cost= ∑ Cost of all variable inputs

Results 
Water quality parameters

     Advanced fry of Trichogaster lalius was reared in three different aquaria for about 23 days from 6th October to 28th October 2020 
during which water quality parameters were recorded regularly.

Water temperature 

Parameter Time Aquarium P Aquarium P+F Aquarium F

Mean±SD Range Mean±SD Range Mean±SD Range
Temperature (°C) 6:00 AM 27.2±0.7 25.5-28.7 27.2±0.7 25.5-28 27.2±0.7 25.6-28.2

2:00 PM 27.4±0.7 25.9-28.7 27.2±0.8 24.9-28.6 27.1±0.7 25.6-28.5

6:00 PM 27.6±0.8 25.7-28.5 27.4±0.8 25.6-28.8 27.3±0.8 25.4-28.8

Table 5: Mean and rRange of water temperature (°C) in the different aquarium at different time.
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     The average temperature during the working period of aquarium P was 27.2±0.7°C, 27.4±0.7°C, and 27.6±0.8°C, of aquarium P+F, 
was 27.2±0.7°C, 27.2±0.8°C, and 27.4±0.8°C, and of the aquarium, F was 27.2±0.7°C, 27.1±0.7°C and 27.3±0.8°C at 6 am, 2pm and 6 pm 
respectively. Figure 1, 2 and 3 respectively shows the temperature of aquarium P, P+F and F. 

Figure 1: Daily water temperature (°C) in aquarium P during the study period.

Figure 2: Daily water temperature (°C) in aquarium P+F during the study period.

Figure 3:  Daily water temperature (°C) in aquarium F during the study period.
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Dissolved oxygen 

     The average dissolved oxygen during the working period of aquarium P was4.8±1.0mg/L, 4.8±0.8 mg/L and 4.7±0.7 mg/L, of aquar-
ium P+F, was 5.0±0.6 mg/L, 5.3±0.7 mg/L, and 4.8±0.6 mg/L, and of the aquarium, F was 4.8±0.7mg/L, 4.9±0.7 mg/L and 4.5±0.5 mg/L 
at 6 am, 2pm and 6 pm respectively. Figures 4, 5, and 6 respectively show the DO of aquarium P, P+F and F. 

Figure 4: Daily dissolved oxygen (mg/L) in aquarium P during the study period.

Figure 5: Daily dissolved oxygen (mg/L) in aquarium P+F during the study period.

Parameter Time
Aquarium P Aquarium P+F Aquarium F

Mean±SD Range Mean±SD Range Mean±SD Range

Dissolved 
Oxygen 
(mg/L)

6:00 AM 4.8±1.0 3.7-7.3 5.0±0.6 3.7-6.1 4.8±0.7 3.4-6.4
2:00 PM 4.8±0.8 3.3-6.2 5.3±0.7 4.1-7.2 4.9±0.7 3.7-6.2
6:00 PM 4.7±0.7 3.0-5.9 4.8±0.6 3.4-6 4.5±0.5 3.5-5.4

Table 6: Mean and Range of dissolved oxygen (mg/L) in the different aquariums at different time.
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Figure 6: Daily dissolved oxygen (mg/L) in aquarium F during the study period.

pH 

     The average pH during the working period of aquarium P was 7.4, 7.4, and 7.4, of aquarium P+F, was 7.3, 7.2, and 7.3, and of the aquarium, 
F was 7.3, 7.2 and 7.3 at 6 am 2pm and 6 pm respectively. Likewise, figure 4, 5 and 6 respectively shows the DO of aquarium P, P+F and F and 
Figure 7, 8 and 9 respectively shows pH of aquarium P, P+F and F. 

Figure 7: Daily pH in aquarium P during the study period.

Parameter Time
Aquarium P Aquarium P+F Aquarium F

Mean Range Mean Range Mean Range

pH
6:00 AM 7.4 7.0-8.8 7.3 7.1-9.0 7.3 7.0-9
2:00 PM 7.4 6.9-9.4 7.2 6.6-9.5 7.2 6.7-9.4
6:00 PM 7.4 7.0-10.6 7.3 7.0-10.8 7.3 6.8-10.8

Table 7: Mean and range of pH in the different aquarium at different time.
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Figure 8: Daily pH in aquarium P+F during the study period.

Figure 9: Daily pH in aquarium F during the study period.

Total ammonia nitrogen

     The total ammonia nitrogen was  0.43 mg/L, 1.05 mg/L, and 0.3 mg/L of aquarium P, P+F, and F respectively as measured on 11th 
October. Similarly, on 22nd October, total ammonia nitrogen was 1.42 mg/L, 1.44 mg/L and 1.68 mg/L of aquarium P, P+F and F respec-
tively. 

Figure 10: Total ammonia nitrogen in the aquarium during the study period.
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Fish growth parameters

     Table 8 shows the growth and production of advanced fry of Dwarf gourami during the culture period of 23 days. The specific 
growth rate, total weight gain, and length gainof aquarium P were found to be 2.23%, 5.03g,and 4.40 mm respectively.Likewise, spe-
cific growth rate, total weight gain and length gain of aquarium P+F was found to be 3.44%, 8.32g and 5.45 mm respectively and the 
specific growth rate, total weight gain and length gain of aquarium F was found to be 2.55%, 4.21g and 4.14 mm respectively. Similarly, 
the survival rate was 100% in each aquarium. 

Parameters Aquarium P Aquarium P+F Aquarium F
Total stocked number 40 40 40
Total stocked weight (g) 7.01 6.67 5.14
Mean stocked weight 
(g/fish)

0.18±0.06 0.17±0.05 0.13±0.03

Mean initial length 
(mm/fish)

22.8±2.2 22.5±1.9 20.9±1.3

Total harvested number 40 40 40
Total harvested weight 
(g)

12.04 14.99 9.20

Mean harvested weight 
(g/fish)

0.30±0.07 0.37±0.12 0.23±0.07

Mean final length (mm/
fish)

27.2±1.9 27.9±2.53 25.0±2.1

Specific growth rate 
(%)

2.23 3.44 2.55

Total weight gain (g) 5.03 8.32 4.21
Length gain (mm) 4.4 5.4 4.1
Survival rate (%) 100 100 100

Table 8: Growth and Production parameters of dwarf gourami during the study period.

     Figure 11 shows the average weight of Dwarf gourami during different sampling. From the graph, it is clear that the growth of Dwarf 
gourami followed a normal trend from an average stocking weight of 0.18±0.06 g/fish, 0.17±0.05 g/fish, and0.13±0.03 g/fish to an 
average harvested weight of 0.30±0.07 g/fish, 0.37±0.12 g/fish and 0.23±0.07 of aquarium P, P+F and F respectively. 

Figure 11: Average weight of Dwarf gourami during different sampling.
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     Figure 12 shows the average length of Dwarf gourami during different sampling. From the graph, it is clear that the growth of Dwarf 
gourami followed a normal trend from an average stocking length of 22.8±2.2 mm/fish, 22.5±1.9 mm/fish, and 20.9±1.3 mm/fish to 
the average harvested length of 27.2±1.9 mm/fish,27.9±2.5 mm/fish and 25.0±2.1of aquarium P, P+F and F respectively. 

Figure 12: Average length of Dwarf gourami during different sampling.

Harvesting and marketing

     The advertisement was done by making pamphlets and also posted on social media. The fry was too small and marketing was also 
not possible due to limited mobility. They were harvested using a scoop net on 28th October 2020. All the fry were sold to the Aquacul-
ture Farm for further growing and selling to other customers.

Gross margin analysis

     Table 9 shows the economics of the dwarf gourami. The result showed a gross return of NRs.1200. The source of revenue was the 
revenue from fish sales only. Fish was sold at NRs 10 per fish. The variable costs were fry and feed. 

Parameters Unit Quantity Rate (NRs.) Amount (NRs.)
Variables
Feed Kg 0.10 1500 150
Fry Nos. 120 5 600
Total variable cost 750

Gross return
Fish Nos. 120 10 1200
Gross margin 450

Table 9: Economic of production of dwarf gourami.

Discussion

     Present LEE work was carried out to learn the rearing of Dwarf gourami with different types of feed in different aquaria.

Water quality parameters

     Water quality parameters are important factors for the growth and survival of fish. For the culture of Trichogaster spp., the accept-
able temperature range is between 23 to 29°C, pH is 6.8 to 8.0, DO is more than 2.0 mg/L and total ammonia is <1.0mg/L (Cole et al., 
2000).Temperature, pH, and dissolved oxygen of different aquariums were in the normal range throughout the experimental period 
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mainly due to continuous aeration, daily 50% water exchange and siphoning of waste products. Complete water exchange was done 
once on October 21 after 15 days of stocking when water was too murky and there was a lot of debris at the aquaria bottom.

     The present study showsthat the water quality parameters such as temperature, pH, and DO were maintained as mentioned by Cole 
et al. (2000). The range of temperature of aquarium P was (25.5-28.2)°C, (25.9-28.7)°C and (25.7-28.5)°C, of aquarium P+F was (25.5-
28.0)°C, (24.9-28.6)°C and (25.6-28.8)°C, and of the aquarium, F was (25.6-28.2)°C, (25.6-28.5)°C and (25.4-28.8)°C at 6 am 2pm and 
6 pm respectively. The temperature of October 9 is low than other days due to the running of AC in the laboratory. Some of the data 
were missing because the machine was not functioning.

     The range of dissolved oxygen of aquarium P was (3.7-7.3) mg/L, (3.3-6.2) mg/L and (3-5.9) mg/L, of aquarium P+F was (3.7-6.1) 
mg/L, (4.1-7.2) mg/L and (3.4-6) mg/L, and of aquarium F was (3.4-6.4) mg/L, (3.7-6.2) mg/L and (3.5-5.4) mg/L at 6 am, 2pm and 
6 pm respectively. The highest and lowest DO was observed on aquarium P as 7.3 mg/L and 3 mg/L. Lowest DO may be due to the 
organism loading.

     The range of pH during the study period of aquarium P was 7.0-8.8, 6.9-9.4, and 7.0-10.6, of aquarium P+F, was 7.1-9.0, 6.6-9.5 and 
7.0-10.8, and of the aquarium, F was 7.0-9.0, 6.7-9.4 and 6.8-10.8 at 6 am, 2pm and 6 pm respectively. The pH was high from 21st Octo-
ber 6 pm as the pH meter was not responding well.

     The total ammonia nitrogen was 0.43 mg/L, 1.05 mg/L, and 0.30 mg/L of aquarium P, P+F, and F respectively as measured on 11th 
October. The total ammonia nitrogen seemed to be normal as stated by Cole et al.(2000).Similarly, on 22nd October, total ammonia ni-
trogen was 1.42 mg/L, 1.44 mg/L and 1.68 mg/L of aquarium P, P+F and F respectively. Total ammonia nitrogen was higher in all three 
aquaria than optimum range as mentioned by Cole et al. (2000). Total ammonia nitrogen of aquarium F was increased rapidly. High 
ammonia nitrogen may be due to the fecal materials and left-over food.

Fish growth and production

     The current study shows that fish of aquarium P+F fed with plankton and feed hasa higher total weight gainof 8.32g followed by 
aquarium P with 5.03g while fish of aquarium F shows a lower total weight gain of 4.21g. This study shows the higher specific growth 
rate of aquarium P+F with3.44% when fed with plankton and feed 4 times a day followed by aquarium F with 2.55% while fish of 
aquarium P shows lowest with 2.23%. Though the specific growth rate of aquarium F is higher than aquarium P, the total weight gain 
of aquarium P is higher.  This is due to the biasness while sampling for stocking. Fish of aquarium P+F havea higher length gain of 5.4 
mm followed by aquarium P with 4.4 mm length gain and aquarium F has the lowest length gain of 4.1 mm. The survival rate was 100% 
in all aquariums.

     Fish of aquarium P+F were grown rapidly and also the fish of aquarium P were grown while the growth rate of fish of aquarium F 
from 2nd sampling to harvesting seemed constant as there may be biasness while 2nd sampling.

     The present study shows that the fish fed with plankton + feed shows better growth results when compared to the fish fed with only 
supplementary feed and only plankton as they have the choice for varieties of foods. Plankton provides them high-quality proteins, 
amino acids, lipids, fatty acids, vitamins, minerals, and enzymes. Supplementary feed also provides all the nutrients necessary for 
growth and development. But in case of feed become insufficient, they will feed upon plankton. But fishes of aquarium P and aquarium 
F didn’t have the option for food preference. 

Gross margin analysis and marketing

     Due to the short culture period, fish could not develop color, so the fish were sold at a low price. All the fishes were sold to Aquacul-
ture Farm, AFU at the rate of NRs.10/fish. The net return was NRs. 450. This study shows that ornamental fish farming is profitable 
with minimum investment.
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Conclusions

     The nest-building ornamental dwarf gourami is fascinating for their brilliant and attractive coloration, small size, and their ability 
to adapt in confined aquaria. The successful breeding and rearing of dwarf gourami can meet the increasing demand for ornamental 
fish and can also substitute the import of ornamental fishes from other countries. Such a study is deemed necessary to identify both 
the problems and prospects of the production of dwarf gourami.

From this study followings points were concluded

• Dwarf gourami can be reared successfully in an aquarium with three different types of feeds.
• During rearing, water quality parameters are important factors that determine the growth and survival of fish. Water quality 

parameters were maintained within an optimal range suitable for the growth and survival of fish in aquariums.
• Fish fed with feed and plankton shows the best result with SGR of 3.44%, total weight gain of 8.32 g, and length gain of 5.4 

mm in comparison to the fish fed with only feed (SGR of 2.55%, total weight gain 4.21 g and total length gain 4.1 mm) and only 
plankton (SGR of 2.23%, total weight gain 5.03 g and length gain 4.4 mm).

• Rearing ornamental fish is economically feasible and is a profitable business with minimum investment.

Although we faced many problems during our LEE program, we learned a lot and increased our skills, and developed confidence for 
the successful running of the fish rearing entrepreneur.
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