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Abstract 
An experiment was conducted for a period of 90 days to evaluate the effect of carbon sources on 

growth and survival of Cyprinus rubrofuscus in biofloc system. The experiment was designed 

following completely randomised design with one control and three treatments in triplicate viz., T1 

(tapioca starch), T2 (jaggery), T3 (cornstarch) along with T0 (control: without carbon addition). The 

weight of Cyprinus rubrofuscus ranged from 3.55 g to 3.59 g was distributed randomly to all 12 tanks 

at a stocking density of 10 nos. per 200-liter capacity tank. The carbon-nitrogen ratio was maintained 

20:1 throughout the experimental period in biofloc tanks. No carbon source was added in control with 

periodical water exchange and siphoning. The mean body weight of fish during the stocking was 

3.56±0.01 g, 3.57±0.02 g, 3.57±0.02 g and 3.56±0.02 g respectively in T0, T1, T2 and T3. At the end of 

the experiment, the highest growth reported in jaggery treated tank i.e.T2 (19.87±0.54 g) and the lowest 

in control T0 (10.26±0.59 g). The higher average daily growth was recorded from T2 (0.18 g), followed 

by T3 (0.17 g), T1 (0.11 g) and T0 (0.07 g) at 90 days of culture. Significant difference in weight gain 

was observed between the control and treatments during the experimental period (p<0.05). The SGR 

showed, biofloc grown Cyprinus rubrofuscus was significantly better than that of the control (p<0.05). 

Feed conversion ratio and survival rate of all biofloc treated tank was significantly better than the 

control (p<0.05). Among the different carbon sources used, the highest weight gain was observed in 

jaggery based biofloc treatment. So, the jaggery-based biofloc system is a better carbon source than the 

cornstarch and tapioca starch for rearing of Cyprinus rubrofuscus. 
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Introduction 

In India, fish production has increased due to several developmental programs of 

Government in different states. Increased fish production in villages, tanks, and ponds is 

possible through scientific farming, which will help develop the rural population's socio-

economic conditions by providing them employment opportunities in aquaculture. 

Biofloc technology (BFT) is one practical alternative to the standard culture practice attempt 

to decrease or prevent effluents' emission from aquaculture farms by applying a source of 

organic carbon to the system to maintain the carbon-nitrogen (C: N) ratio. It abolishes 

inorganic nitrogen from culture environment, decreasing water pollution, and maintaining 

homeostasis in the ecosystem, unlike intensive aquaculture practices. Biofloc technology 

(BFT) depends on manipulating high levels of microbial floc dispersed through turbulent 

mixing and the addition of carbon sources to concede degradation of the animate matter. 

Biofloc system is for improving water quality parameter, providing nutrition and biosecurity, 

enriches fish health, growth and production in the culture tanks (Azim and Little, 2008) [5]. 

The nutritive value of bioflocs in addition to supplied feed would have contributed for higher 

growth and lower FCR in biofloc treatments (Karunaarachchi et al., 2018) [12]. Several 

authors reported about the advantages of biofloc technology (BFT). It can improve water 

quality (Xu et al., 2016) [22], improves digestive enzyme activity and growth performance 

(Zhang et al., 2016) [24] and non-specific immunity and biosecurity (Xu and Pan, 2013) [23]. 

Biofloc can improve the growth and immunity of fish and shrimp (Khanjani and Sharifinia, 

2020) [13]. BFT can improve growth performance in a variety of finfish species (Minabi et al., 

2020) [16].  
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Wasave et al. (2020) [21] reported that the rice bran is a better 

source of carbon for rearing of GIFT tilapia fry in biofloc 

systems. Jackqulinwino et al. (2024) [11] suggested that the 

jaggery based biofloc could enhance the growth 

performance, survival rate, digestive enzymes and resistance 

against pathogenic bacterial infection activity in RAS based 

system. Susitharan et al. (2022) [19] suggested that the 

experimental biofloc treatment with Jaggery can improve 

the quality of culture water and results in better growth of 

pearl spots compared to Sugar, Corn flour and Cassava flour 

treatments as carbon sources. The higher fish production 

due to biofloc recorded by (Azim and Little, 2008) [5] and 

Kuhn et al. (2009) [14]. Cyprinus rubrofuscus is the most 

popular and valuable ornamental fish with a high market 

demand (Aries et al., 2022) [3]. Therefore, the present study 

was designed to evaluate the effect of carbon sources such 

as tapioca starch, jaggery and cornstarch on growth and 

survival of Cyprinus rubrofuscus in biofloc based rearing 

units. 

 

Materials and methods 

Experiment design: The experiment was conducted in the 

Aquaculture Laboratory, College of Fisheries (OUAT), 

Odisha, India. The seeds procured and acclimatized under 

the aerated condition for 15 days. In between adaptation 

phase, fish were given with commercial fish feed twice a 

day. After 15 days, the experiment was designed following 

completely randomised design with one control and three 

treatments in triplicate viz., T1 (tapioca starch), T2 (jaggery), 

T3 (cornstarch) along with T0 (control: without carbon 

addition). The weight of Cyprinus rubrofuscus ranged from 

3.55 g to 3.59 g was distributed randomly to all 12 tanks at a 

stocking density of 10 nos. per 200-liter capacity tank. The 

FRP tanks were initially washed, sun-dried, and then filled 

with potassium permanganate (KMnO4) solution and were 

left overnight. The tanks were flushed out the very next day 

and washed thoroughly with clean water. Then the clean 

water was filled in the tanks for stocking of the experimental 

fishes. From the day of the experiment's initiation, the fishes 

were sampled periodically to check any abnormality with a 

particular reference to diseases' onset. As a prophylactic 

measure, the fishes were treated with Oxytetracycline, 

vitamin-E supplement, common salt, turmeric powder to 

keep the fishes disease-free. Every day the fishes were fed 

with commercial pellet feed. Feeding ration will be divided 

into two equal quantities and given twice a day, i.e., 

morning and evening. The protein content of the feed was 

around 23%. 

 

 Inoculum making procress: For initial inoculum making, 

soil of pond bottom was taken from the stocking pond of the 

College of Fisheries (OUAT) were formed in a plastic 

bucket (10L) by adding 20 g/L of pond bottom soil in well-

aerated water containing 10 mg/L ammonium sulfate and 

200mg/L of carbon sources to their respective treatments by 

following the procedure of Avnimelech (1999) [4]. Nitrogen 

and carbon sources were added regularly to the treatment 

tanks to maintain the C:N ratio of 20:1(Chamberlain et al., 

2001) [7]. The suspension was incubated for 3-5 days to 

develop microbial growth, and the microbial floc 

development was observed. 

 

Transfer of inoculum to experimental tank: The 

inoculum was transferred to the experimental tank in the 

ratio of 1L of inoculum: 50L of water under vigorous 

aeration. Before this, the cleaned and dried treatment tanks 

were filled with fresh water and the inocula were added to 

their respective treatment group.  

The tank was well aerated for 15 days to ensure optimum 

floc production. After 15 days, when floc volume reached 

>25 ml/l in Imhoff cone reading, the flocs were fully 

matured and ready for stocking.  

 

Fish biomass sampling: For observation of growth and fish 

species, periodic sampling was carried out at 15 days 

interval. From random sampling, fishes were taken for 

estimating mean length and mean weight. The harvesting of 

fish was done after of 3 months of trial days. Total biomass 

was recorded form each tank and also calculated the 

survivability. 

 

Water quality monitoring: The physico-chemical 

parameters of water, viz., water temperature, pH, dissolved 

oxygen, total alkalinity, ammonia-nitrogen, nitrite and 

nitrate were analysed twice in a week following standard 

methods (APHA, 2005) [2]. 

 

Growth parameters: The growth parameters, such as mean 

body weight, daily weight gain, weight gain, specific growth 

rate, feed conversion ratio and survival rate of Cyprinus 

rubrofuscus were calculated using standard methods.  

 

Statistical Analysis: The experiment was designed 

following the statistical tools “completely randomised 

design (CRD). CRD and Duncan’s multiple range test were 

used for comparison of mean (p<0.05) between different 

groups. 

 

Results and Discussion 

In the present study, the important water quality parameters 

in all the treated tanks were within the suitable range. 

Biofloc technology could enhance water quality and 

enhance the efficiency of nutrient utilization reported by 

Azim and Little (2008) [5], Xu et al. (2016) [22] and 

Susitharan et al. (2022) [19] confirms the present study. The 

Growth performance of Cyprinus rubrofuscus is given in 

table 1. The mean body weight of Cyprinus rubrofuscus 

during the stocking were 3.56±0.01 g, 3.57±0.02 g, 

3.57±0.02 g and 3.56±0.02g respectively in T0, T1,T2 and T3. 

After completion of 90days, the species grow relatively 

higher in T2 (19.87±0.54 g) followed by T3 (18.61±0.53 g), 

T1 (13.65±0.16 g) and T0 (10.26±0.59 g). The significant of 

weight gain of Cyprinus rubrofuscus between the control 

and treatments is tested through the statistical design 

“completely randomized design”. It is concluded that weight 

gain in T2 is significantly higher than the control as well as 

other treatments (p<0.05). The higher average daily growth 

was recorded from T2 (0.18±0.01 g) followed by T3 

(0.17±0.01 g), T1 (0.11±0.00 g), and T0 (0.07±0.01 g) at 90 

days of culture. T2 revealed higher average daily growth 

followed by T3 and T1, while T0 performed low among trial 

days.  

The result indicates the control grow significantly lower 

than the treated tanks (p<0.05). The specific growth rate 

(SGR) is one of the best growth indexes among the different 

growth indicating parameters used in aquaculture. 
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Significant difference (p<0.05) was observed in the specific 

growth rate among the control and biofloc treated systems.  

The mean SGR of the species at 90 days of culture was 

higher in the T2 (1.91±0.03%) followed by T3 (1.84±0.03%), 

T1 (1.49±0.02%) and T0 (1.18±0.06%) throughout the 

culture period.  

In the present experiment, the mean body weight and daily 

weight gain of Cyprinus rubrofuscus in all treated tank was 

significantly higher than the control (p<0.05). Similarly, in 

earlier studies higher weight gain was observed in biofloc 

raised tilapia (Azim and little 2008) [5], Carassius auratus 

(Wang et al., 2015) [20], Cyprinus carpio (Najdegerami et al., 

2016) [17] and Labeo. rohita (Ahmad et al., 2016) [1]. The 

result of the present study revealed that all biofloc 

treatments enhanced the growth performance of Cyprinus 

rubrofuscus than that of control. Further, Cyprinus 

rubrofuscus cultured in jaggery biofloc treatment showed a 

significant result in terms of mean body weight and daily 

weight gain compared to other treatments. Mali et al. (2024) 

[15] evaluated the effects of various C:N ratios in a jaggery-

based BFT system on water quality, growth, feed efficiency, 

and the well-being of Heteropneustes fossilis. They 

suggested that a C:N ratio of 12:1 was optimal for biofloc 

systems used in cultivating H. fossilis, enhancing both 

microbial growth and water quality. Durigon et al. (2023) [8] 

reported that jaggery is an alternative carbon source to 

improve biofloc in tropical aquaculture. Hassan et al. (2022) 

[10 suggested that jaggery improved the water quality, 

immune response, and growth performance in O. niloticus 

and P. vannamei. Elayaraja et al. (2020) [9] reported that 

jaggery showed best growth performance and survival of 

fish. Sakkaravarthi and Sankar (2015) [18] observed higher 

weight gain in shrimp growth performance on jaggery based 

carbon source. So similar results also obtained in the present 

study that jaggery supplementation enhanced body weight 

gain and specific growth rate in biofloc system compared to 

control group. In the present study, it is also found that 

jaggery produced comparatively more nutritive biofloc than 

cornstarch and tapioca starch. That indicates jaggery as a 

better source of carbon for rearing of Cyprinus rubrofuscus 

in biofloc systems.  

The results of the feed conversion ratio is depicted in figure-

1.The feed conversion ratio is a good indicator of how 

efficient a feed or a feeding strategy can be. FCR is a simple 

index which implies the requirement of feed amount for 

calculating aquaculture enterprise's profitability. The FCR 

of at T0 was 1.87±0.04, followed by T1 (1.35±0.02), T3 

(1.22±0.02) and T2 (1.12±0.01). The FCR between the 

control and treated tanks varied significantly during the 

experimental period (p<0.05). Similar results were earlier 

reported in biofloc based system for rearing different species 

like tilapia (Caldini et al., 2015) [6] and Rohu (Ahmad et al., 

2016) [1].  

A previous study on jaggery based biofloc system revealed 

that the technology could reduce the FCR more effectively 

(Sakkaravarthi and Sankar, 2015) [18]. It is observed that the 

application of bio-floc technology in fish farming systems 

can reduce FCR values. The survival rate is depicted in 

figure-2. The survival at control (T0) was 87% where as 

100% in treated tanks. Significantly better results were 

observed in biofloc grown Cyprinus rubrofuscus than the 

control (p<0.05). 

 

Table 1: Growth performance of Cyprinus rubrofuscus 
 

Parameter T0 T1 T2 T3 

Initial weight (g) 3.56±0.01 3.57±0.02 3.57±0.02 3.56±0.02 

Final weight(g) 10.26±0.59 13.65±0.16 19.87±0.54 18.61±0.53 

Weight gain (g) 6.70±0.60 10.09±0.18 16.30±0.54 15.05±0.51 

Daily wt. gain(g) 0.07±0.01 0.11±0.00 0.18±0.01 0.17±0.01 

SGR (%) 1.18±0.06 1.49±0.02 1.91±0.03 1.84±0.03 

 

 
 

Fig 1: Feed Conversion ratio (FCR) 

 

 
 

Fig 2: Survuval rate (%) of Cyprinus rubrofuscus 

 

Conclusion  

In the present study, all the important water quality 

parameter falls within the suitable range. The growth 

performance of Cyprinus rubrofuscus was better in all 

biofloc treatment than that of control. Among the carbon 

sources used, highest growth showed in jaggery based on 

biofloc treatment compared to cornstarch and tapioca starch. 

 

References  

1. Ahmad I, Verma AK, Babitha Rani AM, Rathore G, 

Saharan N, Gora AH. Growth, non-specific immunity 

and disease resistance of Labeo rohita against 

Aeromonas hydrophila in biofloc systems using 

different carbon sources. Aquaculture. 2016;457:61-67. 

2. APHA. Standard methods for the examination of water 

and wastewater. Washington DC: American Public 

Health Association; 2005. 

3. Aries G, Jubaedah I, Anas P, Musa I, Sobariah, Wiryati 

G, Subagio AA, Rizky A, Nugraha E. Koi fish 

(Cyprinus rubrofuscus) seed production management in 

koi farm, Sukabumi District, West Java, Indonesia. 

AACL Bioflux. 2022;15(6):3258-3270. 

4. Avnimelech Y. Carbon/nitrogen ratio as a control 

element in aquaculture systems. Aquaculture. 

1999;176(3-4):227-235. 

https://www.biochemjournal.com/


 

~ 393 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com 

   

 
5. Azim ME, Little DC. The biofloc technology (BFT) in 

indoor tanks: water quality, biofloc composition, and 

growth and welfare of Nile tilapia (Oreochromis 

niloticus). Aquaculture. 2008;283(1-4):29-35. 

6. Caldini NN, Cavalcante DDH, Rocha Filho PRN. 

Feeding Nile tilapia with artificial diets and dried 

bioflocs biomass. Acta Scientiarum Animal Sciences. 

2015;37(4):335-341. 

7. Chamberlain G, Avnimelech Y, McIntosh RP, Velasco 

M. Advantages of aerated microbial reuse systems with 

balanced C/N nutrients transformation and water 

quality benefits. Global Aquaculture Advocate. 

2001;4(2):53-56. 

8. Durigon EG, Schneider TLS, Marasca S, Hermes LB, 

Uczay J, Peixoto NC, Lazzari R. Compensatory gain 

and oxidative response of tilapia rearing at high 

densities in a biofloc system and transferred to clear 

water system. Aquaculture. 2023;577:739984. 

9. Elayaraja S, Mabrok M, Algammal A, Sabitha E, 

Rajeswari MV, Zagoršek K, Ye Z, Zhu S, Rodkhum C. 

Potential influence of jaggery-based biofloc technology 

at different C:N ratios on water quality, growth 

performance, innate immunity, immune-related gene 

expression profiles, and disease resistance against 

Aeromonas hydrophila in Nile tilapia (Oreochromis 

niloticus). Fish Shellfish Immunol. 2020;107:118-128. 

10. Hassan SAH, Sharawy ZZ, El Nahas AF, Hemeda SA, 

El-Haroun E, Abbas EM. Carbon sources improve 

water quality, microbial community, immune-related 

and antioxidant gene expression, and survival of 

challenged Litopenaeus vannamei postlarvae in biofloc 

system. Aquac Res. 2022;53(17):5902-5914. 

11. Jackqulinwino A, Ahilan B, Chidambaram P, Uma A, 

Antony C, Ruby P. Effect of jaggery-based biofloc 

meal supplementation on growth, digestive enzymes, 

and disease resistance in Penaeus vannamei in 

recirculatory aquaculture system. Animal Nutrition and 

Feed Technology. 2024;24:105-119. 

12. Karunaarachchi K, Kumari M, Adikari A. Effect of 

biofloc on growth of genetically improved farmed 

tilapia juveniles in indoor condition. International 

Journal of Fisheries and Aquatic Studies. 

2018;6(4):295-299. 

13. Khanjani MH, Sharifinia M. Biofloc technology as a 

promising tool to improve aquaculture production. 

Reviews in Aquaculture. 2020;12(3):1836-1850. 

14. Kuhn DD, Boardman GD, Lawrence AL, Marsh L, 

Flick GJ Jr. Microbial floc meal as a replacement 

ingredient for fish meal and soybean protein in shrimp 

feed. Aquaculture. 2009;296(1-2):51-57. 

15. Mali P, Ghosh S, Dash G, Chowdhury S. Influence of 

various carbon and nitrogen ratios in a jaggery-based 

biofloc rearing system on the Asian stinging catfish 

Heteropneustes fossilis. Aquacult Eng. 

2024;107:102469. 

16. Minabi K, Sourinejad I, Alizadeh M, Ghatrami ER, 

Khanjani MH. Effects of different carbon to nitrogen 

ratios in the biofloc system on water quality, growth, 

and body composition of common carp (Cyprinus 

carpio L.) fingerlings. Aquaculture International. 

2020;28:1883-1898. 

17. Najdegerami EH, Bakhshi F, Lakani FB. Effects of 

biofloc on growth performance, digestive enzyme 

activities, and liver histology of common carp 

(Cyprinus carpio) fingerlings in zero-water exchange 

system. Fish Physiol Biochem. 2016;42(2):457-465. 

18. Sakkaravarthi K, Sankar G. Identification of effective 

organic carbon for biofloc shrimp culture system. 

Journal of Biological Sciences. 2015;15(3):144-150. 

19. Susitharan V, Rajagopalsamy CBT, Sindhu C, Abisha 

Juliet Mary SJ, Dinesh R. Effect of biofloc technology 

with different carbon sources on growth performance of 

pearl spot, Etroplus suratensis, under flow-through 

system. Biological Forum-An International Journal. 

2022;14(1):224-233. 

20. Wang G, Yu E, Xie J, Yu D, Li Z, Luo W, Qiu L, 

Zheng Z. Effect of C/N ratio on water quality in zero-

water exchange tanks and the biofloc supplementation 

in feed on the growth performance of crucian carp, 

Carassius auratus. Aquaculture. 2015;443:98-104. 

21. Wasave SS, Chavan BR, Pawase AS, Shirdhankar MM, 

Mohite AS, Pai R, Wasave SM, Naik SD. Growth 

performance of GIFT tilapia (Oreochromis niloticus) 

fry in biofloc system using different carbon sources. 

International Journal of Fisheries and Aquatic Studies. 

2020;8(4):206-211. 

22. Xu WJ, Morris TC, Samocha TM. Effects of C/N ratio 

on biofloc development, water quality, and performance 

of Litopenaeus vannamei juveniles in a biofloc-based, 

high-density, zero-exchange, outdoor tank system. 

Aquaculture. 2016;453:169-175. 

23. Xu WJ, Pan LQ. Enhancement of immune response and 

antioxidant status of Litopenaeus vannamei juvenile in 

biofloc-based culture tanks manipulating high C/N ratio 

of feed input. Aquaculture. 2013;412:117-124. 

24. Zhang N, Luo G, Tan H, Liu W, Hou Z. Growth, 

digestive enzyme activity, and welfare of tilapia 

(Oreochromis niloticus) reared in a biofloc-based 

system with poly-β-hydroxybutyric as a carbon source. 

Aquaculture. 2016;464:710-717. 

 

https://www.biochemjournal.com/

