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Abstract: In this present study we find the survival rate (%) , growth rate (g) of angelfish (Pterophyllum 

scalare) larvae fed on different diets like Artemia, Rotifer, Moina, Ceriodaphnia, egg custard and green water. 

The mean survivable rate (%) after 20 days observation were 74.67% for Artemia, 68.33% for rotifer, 70.89% 

for Moina, 29.46% for Ceriodaphnia, 31.19% for egg custard and 23.72% for green water (Table.3.1). The 

survivable rate (%) is greater in Artemia than Moina, rotifer, egg custard, Ceriodaphnia and green water 

respectively.  The highest growth rate 11.1 mm was observed in case fed by Artemia after 20 days of culture and 

lowest 4.8 mm was found in Ceriodaphnia (Table.3.2). The average 28 days required for live feed taken by the 

spawn cultured, maximum 36 days and minimum 24 days required respectively and diseases occurrence also 

observed during this study. 
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I. Introduction: 
Pterophyllum scalare today is one of the most popular aquarium fish in the world. The first angelfishes 

were imported into Hamburg; Germany in 1909. Its introduction in USA in the year of 1911, they have unique 

position in the fish keeping world. Freshwater ornamental fish trade is a million-dollar industry (Lim and Wong, 

1997). Angelfish have been called the ‘kings of the aquarium’. Their native habitat is the Central Amazon. 

Angelfish (P. scalare) is originated from a branch of the Amazonas River (Tapajoz River), at the north of Brazil 

(Soriano-Salazar and Hernández-Ocampo, 2002). Angelfish is considered an omnivorous nature; its feeding is 

based on the consumption of plankton, larvae of insects and crustaceans, plants and worms (Soriano-Salazar and 

Hernández-Ocampo, 2002). Angelfish fry accept very few foods at an early age (Elieson, 2008). Angelfish 

represents one of the most important ornamental cichlid species, but amongst the main constraints to its optimal 

commercial production, is the lack of knowledge on proper diets for the different life stages (Luna-Figueroa et 

al., 2000). In captivity, the common live larval food used for growing of most ornamental fish is limited to 

macro-zooplankton such as Moina, Daphnia and Artemia nauplii (Lim and Wong, 1997). Although it is known 

that the angel fish accepts artificial diets (Luna-Figueroa et al., 2000), lower growth and survival rates of P. 

scalare are commonly obtained when such diets are used as the sole feed (Luna-Figueroa, 1999), mainly during 

the fry and juvenile stages (Hofer, 1985). Nutritional requirement of fishes vary with some factors such as the 

relationship between the diet and life stage (Ricker, 1979) and therefore, the dietary content for feeding larvae is 

different to that needed for reproduction or for growth of juveniles. But as a common practice for culturing 

angel fish, on-growing diets are also used to promote its reproduction (Pérez et al., 2002; Luna- Figueroa, 2003). 

Thus, the undiscriminating use of diets for the different live stages of P. scalare is normally associated to 

different biological responses, as pointed out in few nutritional reports (Luna-Figueroa et al., 2000; Soriano-

Salazar and Hernández-Ocampo, 2002; Luna-Figueroa, 2003). The success in the hatchery production of fish 

fingerlings for stocking in the grow-out production system is largely dependent on the availability of suitable 

live food organisms for feeding fish larvae, fry and fingerlings. In contrast, the industrial development of 

freshwater ornamental fish culture has been hampered by the lack of suitable live feeds for feeding the fish at 

the various production stages (Dhert, 1996).  

Currently, inert food items such as egg yolk suspension, milk powder or powdered feeds and natural 

plankton bloom induced by artificial fertilization of water are used in larval feeding, and Moina and Tubifex. 

Many freshwater ornamental fish farmers have shifted from Moina to the cleaner Artemia nauplii for feeding 

their young fish. As the nauplii (length of instar-1 Artemia < 0.55 mm) are only half the size of Moina (length < 

1.20 mm), it is necessary to look for bigger organisms, both to fill in the size gap, and as a substitute of Tubifex 

for feeding larger fish such as brooders. Furthermore, the high price of Artemia cysts has increased the fish 

production cost, and cheaper alternative diets with comparable nutritional quality are needed to maintain the 

cost competitiveness of ornamental fish in the global market (Lim et al., 2003). Therefore, the present work 

evaluates the effect of different diets on growth and survival rate (%) larvae of angelfish cultured under 

laboratory conditions, and using five different diets like Artemia, rotifer, Moina, Ceriodaphnia, egg custard and 

green water.   
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II. Materials and Methods: 
This study was performed under laboratory conditions in the department of Aquaculture, Faculty of 

Fishery Sciences at Chackgaria under the West Bengal University of Animal and Fishery Sciences. 

Fish Larvae: After 5 days of hatching, angelfish spawn were used for this study.  

 

A. Water quality:  

Throughout the study, experiment was maintained under the following water parameters:  

 

Table 2.1. Physico-chemical parameters of bore-well water. 
Parameters Bore-well water 

Temperature (0C) 26-29 

PH 7.0-7.8 

DO. (ppm.) 6.6-8.5 

Alkalinity (mg/l) 560 (n = 6) 

Hardness (mg/ l) 762.6(n = 6) 

Salinity (ppt.) 4.0-5.0 

Water quality was maintained by bio-filtration and total water changes were performed every 7 days. 

The physico-chemical parameters were measured by using the standard methods of APHA (2005). 

 

B . Materials used in the experiments and its specification:  

2.2. Table:  
No. of tanks Size of tanks (cm) Purpose 

5 60×30×30 Larval rearing tank 

3 120×57×39 Moina culture tank (Rectangular FRP tank) 

2 120×57×39 Daphnia culture tank (Rectangular FRP tank) 

3 44×25×25 Rotifer culture tank 

1 5 liter capacity Artemia hatching jar. 

1 - Plankton net 

 

2.3. Instruments: 
Instruments Specific range 

Glass thermometer 20-340C 

PH pen / PH Paper 0-14 

Salino meter 0-20 ppt 

Immersion Thermostat 20 – 34 0 C 

Electronic balance 0.02 g– 600g 

Microscope (Olympus, CH 20 i) 10x/0.25,40x/0.65,100x/1.25 

Kodak camera 8.0 mega pixels 

 

2.4.   Disinfectants: 
Disinfectants Doses Purpose 

KMnO4 2 mg/liter Antifungal agent 

Methylene blue (1g/liter). Antifungal agent 

Red all 5ml/50 liter water for larval rearing Antifungal agent 

Aqua blue 4-5 drops/50 liter water Purification of water 

Pursue. 8ml/5 liter  Antifungal agent 

 

2.5. Others materials: 
Name of materials Rate/Description/Purpose 

Biological filter Filtering water 

Plankton net For plankton collection 

Scale For measurement 

Bulb (230 v.)  For illumination of tanks 

Aerator For aeration 

Power filter Both filtering and aeration of tank water 

UG filter Filtering of water 

Calculator For calculation 

Test tube with stand For pure culture of zooplankton 

Dropper For collections of zooplankton  

Double distilled water For water quality parameters 

Slides, absorbent  For microscopic observation 

Siphoning pipe Cleaning of aquarium 
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C. Larval rearing: 

Survival rate (%) of fry fed on different diet (Artemia, Rotifer, Moina, Cerodaphnia, Egg custard): 

For this experiment five larval rearing tanks were taken and each filled with bore well water up to 15 

cm. Then seven days old angelfish fry were released @ 100 nos. / tank. The fry in different tanks were fed with 

different diet i.e., Artemia, rotifer, Moina, Cerodaphnia and egg custard. Then observations were taken for 

survivable rate (%) at an interval of 5 days 10 days, 15 days and 20 days. The survivable rate (%) was noted at 

different days. 

              
Fig. 1.  Larval Feeding                                     Fig. 2.   Methylene blue used in aquarium water 

 

Experiment 4: Time (hrs) taken for live feed (Tubifex) acceptance by the 28 days old fry.  

After larval rearing with different diet the fry become grown up. They were taken live feed like tubifex. This 

experiment was done for time taken for taking live feed as tubifex. 

 

III. Result: 
3.1: Survival rate (%) of fresh water angelfish larvae fed on different diets: 

Survival rate (%) of angelfish larvae fed on different diets like Artemia, rotifer, Moina, Ceriodaphnia, 

egg custard and green water were different using different diets. The mean survival rate (%) after 20 days 

observation were 74.67% for Artemia, 68.33% for rotifer, 70.89% for Moina, 29.46% for Ceriodaphnia, 31.19% 

for egg custard and 23.72% for green water (Table.3.1). It was found that there was no significant difference in 

length (mm) between Artemia and Moina and incase of rotifer and Moina at 5% level (Table.3.1) (p<0.05, n=5). 

In figure (3) are shows that the survivable rate (%) is greater in Artemia than Moina, rotifer, egg custard, 

Ceriodaphnia and green water respectively.    

0

10

20

30

40

50

60

70

80

S
u

rv
iv

ab
le

 r
at

e 
(%

)

A
rtem

ia

R
otifer

M
oina

C
erio-daphnia

Egg custard

G
reen w

ater

Artemia Rotifer Moina

Cerio-daphnia Egg custard Green water

 
Fig.3: Relation between survival rates (%) in different diets. 

 

Table 3.1: Survival rate (%)* of fresh water angelfish larvae fed on different diets (Mean ± Standard 

Error). 

No. of observations 
Diet types 

Artemia Rotifer Moina Ceriodaphnia Egg custard Green water 

Day-5 85.0 77.4 82.01 45.01 56.32 32.03 

Day -10 78.2 72.6 76.23 32.43 45.04 28.54 

Day -15 76.5 69.1 72.56 30.15 32.09 25.12 

Days -20 74.67 68.33 70.89 29.46 31.19 23.72 

Mean ± Standard Error 

 78.59 ±2.25a 71.86±2.07b 75.42±2.46ab 34.26±3.64c 41.16±5.96d 27.35±1.86e 
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* Values in row having a common superscript letter are not significantly different (p<0.05) 

 

3.2: Growth rate (length in mm) of fresh water angelfish larvae fed on different diets 

The best growth was attained with diet Artemia, reaching 11.1 mm in length, and 7.0 mm, 6.5 mm, 4.8 

mm, 5.0 mm, and 5.5 for rotifer, Moina, Ceriodaphnia, egg custard, green water  respectively after 20 days 

culture. In figure (4) was observed that the growth rate (mm) is greater in Artemia than Moina, rotifer, egg 

custard, Ceriodaphnia and green water respectively. There was no significant difference between rotifer and 

Moina.   

 

 
Fig.4: Relation between growth rates (%) in different diets. 

 

 
Fig.5: Angel fish fry after 6-7 weeks culture in aquarium. 

 

3.3: Acceptability of live feed: The difference between date of hatching and date of live food (Tubifex) taken. 

It was observed that, live food acceptability varied from different observations (Fig.6). The highest 36 

days and lowest 24 days was observed and in an average 28 days required.  

 
Fig.6: Relation between live food (Tubifex) taking duration of spawn in different observation (n=18) 
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Fig.6: Fry (8 weeks) fed on Tubifex 

 

IV. Discussion: 
Survival rate (%) of angelfish larvae fed on different diets like Artemia, rotifer, Moina, Ceriodaphnia, 

egg custard and green water was observed. The mean survival rate (%) after 20 days observation were 74.67% 

for Artemia, 68.33% for rotifer, 70.89% for Moina, 29.46% for Ceriodaphnia, 31.19% for egg custard and 

23.72% for green water (Table 3.1). Figure shows that the survivable rate (%) was greater in Artemia than 

Moina, rotifer, egg custard, Ceriodaphnia and green water respectively.  It was indicate that Artemia nauplii 

give better result. The same observation was observed by Lim et al., (2002a) use of Artemia nauplii has been 

demonstrated in a recent study on the culture of fry and adults of the guppy (Poecilia reticulata). Results showed 

that while there was no difference in stress resistance, the growth performances of the guppy fry and adults fed 

Artemia nauplii for 4 weeks were significantly better than those fed Moina. Guppy adults fed Artemia nauplii 

also survived significantly better than those fed Moina. Another study on freshwater ornamental fish in 

Singapore has demonstrated the use of Artemia nauplii in the feeding of Brown Discus (Symphysodon 

aeuifasciata axelrodi) (Lim and Wong, 1997). But in our present study it was found that Artemia gives the 

highest survival rates (%).  It was also observed that there was less difference in survival rates (%) which were 

fed by rotifer and Moina.  So, Moina or rotifer can be used as substitute for Artemia. Lim and Wong (1997) 

were demonstrated in recent, use of the freshwater rotifers B. calyciflorus in the larviculture of freshwater 

ornamental fish dwarf gourami (Colisa lalia) in Singapore. It was highly cost effective for rearing of fry.  Shiri 

et. al., (2003) successfully cultured the Burbot (Lota lota) larvae, endangered fresh water fish in Western Europe 

with fresh water rotifer, B. calyciflorus. They obtained survival rate of 69.2% in the fry, fed with rotifer. Food, 

enriched with rotifer enhanced growth and survival rate of fry (Craig et. al., 1994; Rimmer et. al., 1994; Cho et. 

al., 2001; Castell et. al., 2003; Mercier et. al., 2004).  Survival rate of larvae fed with rotifers was 65.1–74.5%, 

which was four times higher than those fed with egg yolk particles Lim et. al., (2002a), used artemia nauplii for 

culture of fry and adults of the guppy (Poecilia reticulata). According to him, there was no difference in stress 

resistance, but the growth performance of guppy fry and adults fed with artemia nauplii for 4 weeks was 

significantly better than those fed with Moina, also observed that survival rate of Discus juveniles after feeding 

on artemia nauplii and Moina for 2 weeks and survival rate (%) 90.0 and 78.3%.  

The growth was attained with diet Artemia, reaching 11.1 mm in length, and 7.0 mm, 6.5 mm, 4.8 mm, 

5.0 mm, and 5.5 for rotifer, Moina, Ceriodaphnia, egg custard, green water  respectively after 20 days culture. It 

was observed that Artemia gave the highest growth rate (mm). In case of rotifer and Moina there was less 

difference between them. It was indicate that farmers can use rotifer or Moina instead of Artemia. Present study 

revealed that, angel fish larvae are able to accept both live feed and dry feed at the onset of feeding. However, 

larvae solely fed live feed showed comparatively higher growth performances than that of larvae exclusively fed 

dry feed. Similar observation has also been reported for Danio rerio (Carvalho et al. 2006), Heterobranchus. 

Longifillis (Kerdchuen & Legendre 1994), southern flounder, Paralichthys lethostigma (Faulk & Holt 2009), 

haddock (Melanogrammus aeglefinus) (Blair et al. 2003) and Whishker cat fish (Macronema bleekeri) (Dan 

2008). Well developed digestive system with functional digestive enzymes are absent at the onset of feeding and 

exogenous enzymes from live feeds play an important role in digestion (Person 1989; Dbrowski 1982). 

Therefore, the least growth performances observed in larvae exclusively fed egg custard could be attributed to a 

less developed digestive system which cannot support fish larvae to fully digest artificial dry feed. Low 

ingestion rate of dry feeds and leaching nutrients from dry feeds have also been highlighted as factors behind the 

poor growth in fish larvae fed dry feeds (Muguet et al. 2011). Moreover, physical properties of feeds (Sarkar et 

al. 2006), developmental stage specific nutritional requirement of larvae are also responsible for the poor growth 

of larvae exclusively fed formulated feeds (Flüchter 1982).  

It was observed that, live food acceptability varied from different observations (Fig.6). The highest 36 

days and lowest 24 days was observed and in an average 28 days required. 

 

Economics of seed production: 

Economically seed production of P. scalare was compared between using two types of live feed 

(Artemia and Moina) in bore-well water. It was found that, in natural breeding and induced breeding net income 

was Rs. 8,561.2,  7700.2 and 15,582 and 14,267 using Artemia and Moina for 20 days larval rearing 
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respectively. The net income was always higher in induced breeding than natural breeding. This due to high 

hatching rate (%) and increased survival rate in induced breeding. The economy of seed production using 

Artemia slightly higher than Moina.  
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