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Abstract 

The study evaluated decapsulated Artemia cysts meal (DACM) as a source of protein and carotenoid in diets for 

rosy barb, Puntius conchonius.  A six-month feeding experiment was conducted in 15 glass aquaria of five feed 

treatment to evaluate the effects of dietary replacement of fishmeal (FM) protein with DACM on growth 

performance, food utilization, survival, total carotenoid content in skin and muscle tissue of rosy barb (initial 

weight of 0.21 to 0.24 gm). Five iso-proteic (30% crude protein) test diets were formulated with DACM to 

replace FM protein at 0% (D0), 25% (D25), 50% (50), 75% (D75) and 100% (D100) with the inclusion of DACM 

at the amount of 0%, 10.59%, 21.18%, 31.77% and 42.35% of diet respectively. Rosy barbs fed the D50 diet 

exhibited significantly highest (P<0.05; DMRT) weight gain and specific growth rate (SGR), followed by D75, 

D25 set and lower in D100 set. Maximum food utilization with the best value of food conversion ratio (FCR) was 

noted in D50 set. The higher survival of rosy barbs was found in D25, D50 and D75 sets where values did vary 

significantly (DMRT) and the lower values were obtained from D0 and D100 sets. No significant effect of dietary 

treatments was found in whole-body composition of experimental fishes. Total carotenoid content in fish skin 

and muscle tissue was significantly higher in D50 set, followed by D75, D25 set. Thus, the FM protein substituted 

at 50% with DACM with an inclusion level of 21.18% of diet will be suitable for the rosy barbs, P. conchonius. 

* Corresponding Author: Mousumi Das  mousumidasghosh23@gmail.com 
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Introduction 

Ornamental fishes are considered as ‘living jewels’ 

due to their attractive coloration and pattern, 

enchanting size and shape, and fascinating behaviour 

(Bandyopadhyay et al., 2005). Ornamental fish 

keeping is the second most popular hobby throughout 

the world not only due to their aesthetic value but 

also provide a positive impact on human’s 

psychology, emotions, behaviour and on the cognitive 

development (Jain et al., 2019; Herzog, 2011). This 

growing intertest in common people has resulted in 

increased aquarium fish trade globally. Among the 

commercially important ornamental fishes, the rosy 

barb (Puntius conchonius) holds acceptance 

throughout India in ornamental fish sector for its 

beauty and vibrant reddish colour. It is an indigenous 

freshwater fish belonging to the family Cyprinidae 

(Cek et al., 2001).  

 

Success of ornamental fish farming is very much 

dependent on their brilliant intense dazzling colour 

which determines their commercial value. Thereby, 

ornamental fish farmers are persistently trying to 

enhance skin coloration by adopting various 

strategies. The vibrant red, orange, yellow colours and 

their shades of ornamental fishes is due to carotenoid 

deposition in their skin and muscle tissue (Chatzifotis 

et al., 2005). Hence, carotenoid is an indispensable 

nutrient not only for skin colouration but also for 

healthy growth, metabolism, and reproduction, and 

for extreme tolerance in variable environmental 

conditions (Villar-Martinez et al., 2013; Maiti et al., 

2017). Since, fishes are not able to synthesize 

carotenoids denovo (Higuera-Clapara et al., 2006), 

acquire them from dietary sources. For the colour 

enhancement of the aqua-cultured species, dietary 

supplementation of synthetic carotenoid like 

astaxanthin (red) and canthaxanthin (orange-red) in 

the fish feed is a common practice of the ornamental 

fish industry (Maiti et al., 2017) which increased the 

feed cost by 10% to 20% (Bano et al., 2020). In this 

scenario, there is a need of natural carotenoid sources 

for the current ornamental feed industries. Several 

studies reported stated that skin colouration was 

enhanced when fishes were cultured with natural 

carotenoid supplemented diets (Kaur and Shah, 

2017). Different sources of natural carotenoids either 

plant origin such as marigold petal meal (Ezhil et al., 

2008; Swain et al., 2014), beet and tomato powder 

(Mirzaee et al., 2012; Singh and Kumar, 2016), carrot 

meal etc. (Singh and Kumar, 2016; Das, 2023) or 

animal-origin such as arthropods like shrimp 

(Pattanaik et al., 2021), krill (Roncarati et al., 2016), 

lobster (Bell et al., 2019), copepod (Gümüş et al., 

2022), were documented in several scientific reports 

where these were incorporated in the diet of 

consumable as well as ornamental fishes and stated 

their positive impact on fish skin pigmentation (Bell 

et al., 2019, Duru, 2014). Hence, formulated fish feed 

must contain natural carotenoid-rich ingredient 

supplementation that readily provide carotenoid 

which is requisite for their intensified target colour 

attainment (Gupta et al., 2007). 

 

In the developing countries, ornamental fish sector 

could able to contribute in economic development 

(Yanar et al., 2008) as ornamental fish farming is a 

profitable activity (Besen et al., 2019). To increase the 

profitability, there is a need to improve the productive 

efficiency and enhance skin coloration by the way of 

manipulation of their nutrition (Boonyapakdee et al., 

2015; Dananjaya et al., 2015). Nutritional quality of 

fish diet has a crucial role in keeping their growth and 

reproductive performance, health condition, normal 

behaviour and in enhancement of the skin coloration 

of ornamental fishes (Erdogan et al., 2012). Hence, 

growth and skin pigmentation of fish is influenced by 

the quality of feed and their acceptability (Sahoo et 

al., 2010). As feed is the key factor for successful 

ornamental fish farming, during last few decades a 

wide variety of live food as well as formulated diets 

were tested. Among them, Artemia as live feed or 

decapsulated cysts was found to be the best choice as 

fishmeal alternative for several marine and 

freshwater fish species as Artemia supplementation 

improve their survival and growth rate (Rasdi and 

Qin, 2016; Prusinska et al., 2020). Artemia 

commonly known as brine shrimp, a genus of aquatic 

crustacean, contains 50% to 60% crude protein with 

well-balanced amino acid profile and enriched with 
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highly unsaturated fatty acids, vitamins and all the 

essential nutrients, and also some enzymes those 

cannot be synthesized effectively by the fishes 

(Abolhasani et al., 2014; Rasdi and Qin, 2016; 

Prusinska et al., 2020).  Earlier reports on Artemia as 

an alternative protein source for the diet of food fish 

had shown satisfactory results on production 

performance. A few previous studies are available on 

ornamental fishes, feeding with Artemia. In most of 

the cases live Artemia nauplii was used as a starter 

food for their early stages. But there is a lacunae of 

scientific research reports where formulated diets 

replacing fishmeal (FM) with decapsulated Artemia 

cysts meal (DACM), was tested on ornamental fishes.  

 

In this sense, the present feeding trial was carried out 

to assess and compare the effect of dietary 

replacement of fishmeal protein with decapsulated 

Artemia cysts protein on growth performance, food 

utilization, survival, whole-body composition and 

total carotenoid content in skin and muscle tissue of 

juvenile rosy barb, Puntius conchonius. 

 

Materials and methods 

Experimental fish and feeding trial 

A six-month feeding trial was carried out in an indoor 

system in the Fish biology and aquaculture 

laboratory, Department of Zoology, Vidyasagar 

College, West Bengal, India. After purchasing of 500 

healthy juveniles of rosy barbs from the local 

ornamental fish market, were kept under quarantine 

conditions for one week, and then acclimatized to the 

experimental conditions for one week in a glass 

aquarium (120cm×60cm×20cm) before the starting 

of feeding experiment. During this period, the fishes 

were fed with control diet. For the feeding trial, 450 

juveniles with initial weight 0.21 gm to 0.24 gm, were 

randomly selected from the general population and 

divided in 5 feeding treatments each with 3 replicates 

in fifteen glass aquaria (120×60×45 cm) and each 

aquarium contains 30 fishes. The fishes were fed two 

times a day (09:00 and 18:00) at a rate of 6% of body 

weight. Uneaten feed particle and faces were 

siphoned out daily. Water exchange of the 

experimental aquaria was done at the rate of 25% in 

every two days interval. For maintaining the soluble 

oxygen throughout the experimental period, 

continuous aeration was given by providing 

compressed air with air stone in each aquarium. 

During the feeding trial, water quality parameters 

were estimated (APHA, 2005) once a week and the 

mean values were given as follows: water temperature 

at 30.67±3.70°C, pH at 7.37±0.10, dissolved oxygen 

at 8.18±0.15 ppm, alkalinity at 328±4.98 ppm, 

hardness at 625±6.32 ppm, free carbon dioxide at 

1.75±0.18 ppm and total dissolved solids (TDS) at 

996.5±13.41 ppm. 

 

Experimental diets  

Dried decapsulated Artemia cysts were purchased 

from a local commercial pet market and then sun-

dried for 24 hours, grinded into a fine powder form 

and stored in an air-tight glass container until further 

use for preparing experimental diets for feeding trial 

and for the proximate nutrient analysis. Five different 

diets were formulated as iso-nitrogenous practical 

diets containing 30% crude protein. The experimental 

diets replaced the FM protein with the DACM protein 

at the levels of 0% (D0, control), 25% (D25), 50% 

(D50), 75% (D75), and 100% (D100) and thereby the 

formulated diets reduced the amount of FM by adding 

DACM at the inclusion level of 0%, 10.59%, 21.18%, 

31.77% and 42.35% of diet respectively.  

 

Proximate composition analysis 

The proximate composition of DACM, FM, and 

experimental diets were analysed (AOAC, 2006) for 

the estimation of crude protein, crude lipid, crude 

fibre, ash and moisture. 

 

Survival and growth study  

After six-months of feeding trial, the number of fishes 

in each experimental aquarium was counted and then 

they were starved for 24 hours. Estimation of growth 

performance parameters along bioassay included: 

initial and final body weight, specific growth rate 

(SGR) [ln of final weight ˗ ln of initial weight/total 

days) x 100], feed intake per fish for the experimental 

period, weight gain, feed conversion ratio (FCR) (feed 

intake (gm)/weight gain (gm)] and survival rate 
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[(final live fish/initial live fish) × 100] (Gouveia et al., 

2003; Kalinowski et al., 2005).  

 

Estimation of carotenoid 

At the end of the feeding trial, coloured region of skin 

and muscle tissue of fishes from five experimental sets 

were collected to determine the total carotenoid content 

following the method of Tiewsoh et al. (2019).  

 

Statistical analysis 

All the experimental data were presented in tables 

and figures as mean ± standard error (SE) of three 

replications. Data from each dietary treatment set 

were analyzed by one-way ANOVA and significant 

differences were ranked with Duncan’s multiple range 

tests (DMRT) for multiple comparisons at the 5% 

level of significance.  

 

Results 

Experimental diet composition 

The average proximate nutrient composition of 

DACM and FM used in the formulated experimental 

diets were tabulated in Table 1. Crude protein 

percentage of DACM and FM did not vary 

significantly (DMRT). A similar observation was 

noted for the estimated values of crude lipid. Crude 

ash and crude fibre percentage values were found 

slightly lower and the moisture content was higher in 

DACM than the values of FM (P<0.05; DMRT). 

 

Table 1. Proximate composition of decapsulated 

Artemia cysts meal (DACM) and fishmeal (FM) (%, 

dry weight basis 

Nutritional 
composition (%) 

DACM FM 

Crude protein 52.00±0.73a 51.00±0.88a 
Crude lipid 07.13±0.71a 07.37±0.76a 
Crude ash 8.19±0.90a 11.7±0.54b 
Crude fiber 10.30±0.65a 13.27±1.21b 
Moisture 15.54±0.98b 8.94±0.41a 
Values are presented as mean ± SE. Values with 

different superscript letters in a row denote significant 

differences as determined by DMRT after one way 

ANOVA (P<0.05) 

 

Proportion of dietary ingredients and proximate 

composition of the prepared formulated diets were 

shown in Table 2. Crude protein (30.01-30.37%), crude 

lipid (11.52-12.42%), ash (10.55-11.77%) and moisture 

(8.55-9.64%) content of the experimental diets of rosy 

barbs were relatively consistent and did not vary 

significantly (P>0.05). 

 

Table 2. Proportion of dietary ingredients and proximate composition of experimental diets 

Diet ingredients (gm/100gm) Diets 
D0 D25 D50 D75 D100 

FM 40.00 30.00 20.00 10.00 00.00 
DACM 0.00 9.81 19.62 29.42 39.23 
Soybean 6.50 6.50 6.50 6.50 6.50 
Corn 3.60 4.66 5.72 6.78 7.83 
MOC 5.00 5.00 5.00 5.00 5.00 
Rice bran 43.60 42.73 41.86 41.00 40.14 
Vitamin-Mineral Premix* 1.30 1.30 1.30 1.30 1.30 
Total 100 100 100 100 100 
Crude Protein 30.2±1.27a 30.37±0.77a 30.19±1.36a 30.01±1.01a 30.21±1.24a 
Crude lipid 11.52±1.60a 11.75±1.01a 11.96±1.51a 12.27±1.28a 12.42±1.29a 
Crude Fibre 4.32±0.72a 5.13±1.08b 6.00±1.09b 7.06±1.40c 8.52±1.00d 
Ash 10.55±1.33a 10.79±1.25a 11.12±1.46a 11.31±1.34a 11.77±1.51a 
Moisture 9.64±0.83a 9.50±1.06a 9.28±1.10a 8.93±0.86a 8.55±1.22a 
 

*MOC- mustard oil cake 

*Vitamin-Mineral Premix (mg/kg diet): retinol-18,000 IU, Choleclaciferol-2000 IU, thiamine-15, menadione sodium 

bisulphate-10, riboflavin-25, pyridoxine-5, α-tocopherol-35, nicotinic acid-200, Ca-pantothenate-50, biotin-1.5, folic 

acid-10, cyanocobalamin-0.03, ascorbyl monophosphate-50, inositol-400, copper sulphate-20.2, dibasic calcium 

phosphate-5.9, sodium fluoride-2.21, potassium iodide-0.78, zinc oxide-37.5, ironsulphate-200, magnesium oxide-840, 

manganese oxide-26, cobalt sulphate-1.85, sodium selenite-0.65, potassium chloride-1.17, sodium chloride-0.45. 

Values are presented as mean ± SE. Values with different superscript letters in a row denote significant differences as 

determined by DMRT after one way ANOVA (P<0.05). 
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Table 3. Growth parameters of rosy barb, Puntius conchonius fed with experimental diets in six months feeding trial 

Growth parameters  Diets 
D0 D25 D50 D75 D100 

Initial weight (gm) 0.226±0.007a 0.226±0.008a 0.226±0.004a 0.226±0.006a 0.226±0.006a 
Final weight (gm) 1.05±0.03b 1.32±0.02c 1.97±0.13e 1.65±0.02d 0.81±0.03a 
Initial length (cm) 2.97±0.03a 3.00±0.00a 2.93±0.07a 2.93±0.07a 2.90±0.10a 
Final length (cm) 4.12±0.06b 4.33±0.03c 4.83±0.03e 4.63±0.03d 3.50±0.06a 
Weight gain (gm) 0.83±0.02b 1.10±0.01c 1.74±0.13e 1.42±0.01d 0.58±0.02a 
SGR (%) 0.85±0.01b 0.98±0.01c 1.20±0.03e 1.10±0.01d 0.71±0.01a 
Total food consumption (gm) 10.31±0.14b 10.99±0.19c 12.67±0.46e 11.88±0.22d 9.56±0.18a 
FCR 12.48±0.13d 10.04±0.06c 7.31±0.26a 8.36±0.07b 16.50±0.35e 
Values are presented as mean ± SE. Values with different superscript letters in a row denote significant 

differences as determined by DMRT after one way ANOVA (P<0.05). 

 

Table 4. Proximate composition (%) of the whole-body of rosy barb, P. conchonius fed with five experimental 

diets in six-months feeding trial. 

Nutritional 
Composition (%) 

Diets 
D0 D25 D50 D75 D100 

Crude protein  16.25±1.23ns 17.56±1.20ns 17.79±1.38ns 17.08±1.49ns 16.28±1.47ns 
Crude lipid  3.53±0.0.26ns 3.59±0.68ns 3.79±0.56ns 3.44±0.55ns 3.43±0.33ns 
Ash  3.05±0.28ns 2.72±0.40ns 2.91±0.37ns 2.97±0.40ns 3.10±0.30ns 
Moisture  78.84±2.14ns 79.31±3.39ns 79.23±4.63ns 79.33±5.16ns 80.03±4.49ns 
Values are mean ± SE. Values with superscript ns in a row denote not significantly different (P>0.05) in one 

way ANOVA. 

 

Growth performance 

Growth performance and feed utilization of the 

experimental rosy barbs after six months feeding 

trial are tabulated in Table 3. A significant 

difference (P<0.05; DMRT) was found in final 

weight, weight gain, SGR (%), total food 

consumption and FCR of fishes fed with DACM 

supplemented diets and control diet. The highest 

(P<0.05; DMRT) growth performance and feed 

utilization were found at D50 when compared to 

other experimental diets. The estimated values of 

final weight, weight gain and SGR (%) were found 

to be highest (P<0.05; DMRT) in the fishes fed 

with D50 diet, followed by D75, D25, D0 (control) 

diet fed set and the lowest in D100 set (P<0.05; 

DMRT). A similar trend of result was recorded for 

the obtained values of total food consumption, 

which was significantly highest in D50 set and 

lowest in D100 set (P<0.05; DMRT). When 

considering the feed utilization parameter, it was 

noted that the best FCR values were obtained from 

the fishes fed with D50 diet and the highest value 

(P<0.05; DMRT) of FCR was observed from D100 

set, followed by D0, D25, D75. Growth 

performance and feed utilization were significantly 

higher in the fishes fed with D50 diet, followed by 

D75 set and significantly lower in the fishes fed 

with D100 diet, followed by control set (D0). 

 

Fig. 1. Survival percent of Puntius conchonius fed 

with five different experimental diets 

Values are mean ± SE. Bars with different letters are 

significantly different (P<0.05) using DMRT after one 

way ANOVA. 
 

Survival percentage 

After the six-months of feeding trial, survival of fishes 

fed with different experimental diets was given in Fig. 

1. Supplementation of FM with DACM in the diet of 

rosy barbs showed a significant effect on their 
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survival which was ranged from 65% to 100% 

(P<0.05; DMRT). Survival was significantly high 

(P<0.05) in the D25, D50 and D75 sets (DMRT), and 

the highest mean value was found in D50 set. 

Significantly low value (P<0.05) of survival was 

obtained from D100 and control set (D0) (DMRT). 

 

Whole body composition 

Whole body composition of the fishes fed with control 

and graded levels of DACM supplemented diets is 

given in Table 4. Dietary replacement of FM with 

DACM had no significant differences in whole body 

crude protein, lipid, ash and moisture content of the 

experimental rosy barbs (P>0.05). 

 

Fig. 2. Carotenoid content in fish skin and muscle 

tissue (μg/g) 

Values are mean ± SE. Bars with different letters are 

significantly different (P<0.05) using DMRT after one 

way ANOVA. 

 

Carotenoid concentration of rosy barb skin and 

muscle tissue 

After six-months of feeding trial, 

spectrophotometric analysis of carotenoid content 

in the skin and muscle tissue of rosy barbs from 

different dietary sets is presented in Fig. 2 and the 

obtained values of total carotenoid content showed 

significant variations among the dietary sets 

(P<0.05; DMRT). Significantly highest (P<0.05; 

DMRT) amount of carotenoid was deposited in skin 

and muscle tissue of the fishes fed with D50 diet, 

followed by D75, D25. While, the value of 

carotenoid concentration in fish skin and muscle 

tissue was noted significantly low (P<0.05) in the 

fishes fed with D25 and D0 (control) diet (DMRT).  

Discussion 

Rosy barb, impressively coloured cyprinid fish 

species, is one of the hardiest of the barbs which has 

commercial importance in aquarium business (Mir 

and Mir, 2012; Gupta, 2015).  

 

They are fresh water are omnivorous fish but have 

preference for zooplankton, mainly feed on worms, 

crustaceans and insects (Gupta, 2015; Allen, 2002). 

Fishmeal and soy products meal are commonly used 

protein source in commercially used nutritionally 

balanced fish feeds. Continuously escalating demand 

for fishmeal over soy protein leads to overexploitation 

of wild-caught fishes used as protein source in fish 

feed. That has paved way for consideration of every 

possible natural animal protein resource as a 

potential ingredient in fish feed. Live Artemia are an 

alternative animal protein source that are 

increasingly being used in aquaculture because of 

their nutritional quality (Conceicao et al., 2010) and 

have significantly positive impact on fish growth. 

References revealed that live Artemia fed fishes 

showed improved growth performances and 

development (Laczyriska et al., 2016; Prusinska et al., 

2020; Madkour et al., 2023). Fresh water fishes such 

as climbing perch (Mahmood et al., 2004), beluga 

(jalali et al., 2008), Poecilia latipinna (Arulvasu and 

Munuswamy, 2009), tench (Celada et al., 2009), 

Crucian carp (Demeny et al., 2012), catla (Divya et 

al., 2014), tiger barb (Abolhasani et al., 2014), guppy 

(Suresh et al., 2019), barbel (Prusinska et al., 2020), 

goldfish (Mathew et al., 2022; Alishahi et al., 2015; 

Elshafey et al., 2023), and marine fishes like 

Limanda ferruginea (Copeman et al., 2002), 

European sea bass (El-Dahhar et al., 2024) exhibited 

the benefit of feeding live Artemia on their growth 

efficiency and feed utilization. Artemia has been 

proven to boost the growth and performance level of 

red drum (Juhasz et al., 2017), Atlantic sturgeon 

(Kamasszewski et al., 2014), rainbow trout (Akbary et 

al., 2011), Lake Sturgeon (Valentine et al., 2017), 

green terror cichlid (Jamali et al., 2018), Murray cod 

(Francis et al., 2019), Senegalese sole larvae 

(Vajargah et al., 2021), Pacific cod (Choi et al., 2021), 

mandarin fish (Wang et al., 2022). 
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Moreover, in several countries, Artemia used as live 

food in early stages of fish farming (Slembrouck et al., 

2009; Dhont et al., 2013; Ma et al., 2013, 2015). 

Hence, for using live Artemia in fish farming, there 

needs a continuous supply of wild caught live Artemia 

biomass or need a well-established Artemia culture 

set up with salt water as their population found in 

inland saltwater lake (Khadka et al., 2023). Regular 

production of Artemia nauplii is challenging as it is a 

high labour and big-budget strategy that requires 

several additional facilities. Though live foods 

enhance the growth rate of cultured fish, but may 

cause endoparasites attack (Yiklmaz and Arsian, 

2013). In this scenario, Artemia cysts might be an 

interesting, advantageous, acceptable alternative to 

live nauplii as their use as fish feed could save labour 

and costs. Generally, decapsulated seed were used for 

several freshwater fishes (Hung et al., 2002; Lim et 

al., 2002; Kaiser et al., 2003; Shiri Harzevili et al., 

2003; Celada et al., 2008) as cyst shell is 

nondigestible and its chemical removal does not leach 

nutrient, rather disinfects the cysts (Vanhaecke et al., 

1990). Previous studied resulted a significantly higher 

growth in decapsulated Artemia cysts fed fishes than 

freshly hatched nauplii such as in guppy (Lim et al., 

2002), goldfish (Kaiser et al., 2003), tench (Celada et 

al., 2008), etc. In this aspect, Garcia-Ortega et al. 

(1998) and Van Stappen (1996) stated that though 

there is no significant difference in the proximate 

nutrient composition between decapsulated cysts and 

freshly hatched nauplii, this better growth 

performance of fishes fed with decapsulated cysts, 

might be related to their energy content and dry 

weight, which was found 30% to 40% higher than for 

first instar nauplii. In contrary, Gonzalez et al. (2009) 

mentioned that Artemia nauplii progressively lost 

their nutritional quality, both when alive and after 

drying. To provide optimum nutrition, satisfying the 

nutrient requirements of ornamental fishes is 

prerequisite which results improved immune function 

and reproduction, and supports a good health and 

performance of natural behaviours (Cordoba, 2011). 

Thereby, to reach an optimum state of health and 

welfare, a formulated diet is indispensable for 

aquariculture which will supply all the essential 

nutrients in adequate proportion than a single 

ingredient (Wee et al., 2021). In the present study, 

decapsulated Artemia cysts meal was incorporated in 

different amount replacing the traditionally used 

fishmeal protein and an improved growth 

performance and feed utilization of rosy barb was 

observed than the control diet having 100% fishmeal 

and 0% DACM, except the D100 where total fishmeal 

protein was replaced by DACM.     

 

Carotenoid content in fish skin and muscle tissue 

depicts the level of fish skin pigmentation and the 

estimation of carotenoid content interprets the effect 

of dietary treatment on fish skin colour enhancement 

and also of their health condition (Kaur and Shah, 

2017; Kargun and Dikbas, 2020). The highest amount 

of carotenoid deposition was obtained from the D50 

diet fed fishes, and then in the D75 set. A similar 

trend was noticed for the obtained results of growth 

performance and feed utilization. This observation 

was in the line of Kargun and Dikbas (2020), where 

they stated that higher amount of carotenoid content 

in fish is an indication of their better growth 

performance (Kargun and Dikbas, 2020).  

 

Keeping the above-mentioned observations in mind, 

DACM could be incorporated in the diet of rosy barb 

up to 50% replacement of fishmeal protein without 

compromising the growth, survival and skin 

pigmentation. As fish skin pigmentation is a 

determining factor of commercial value of ornamental 

fishes, the diet with 21.18% DACM, substituting 50% 

fishmeal protein, was recommended for the rosy barb 

culture. 

 

Conclusion 

From the results of the present study, it can be 

deduced that fishmeal replaced decapsulated  

Artemia cyst meal (DACM) incorporated diets are 

excellent fish feed that can fulfill the nutritional 

requirements of rosy barbs except the D100 diet in 

which fishmeal was totally replaced by DACM.  

Diet with 21.18% DACM, substituting 50% fishmeal 

protein is recommended for rosy barb, P. 

conchonius for its maximum growth performance, 
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feed utilization, survival and skin pigmentation. 

However, more researches in future will seem 

necessary on other ornamental fishes to determine 

the highest inclusion level of DACM by replacing 

the fishmeal in their diets and these investigations 

will provide the species-specific inclusion level of 

DACM which will support maximum growth and 

survival, and enhanced skin pigmentation of the 

selected fish. 
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