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ABSTRACT : An experiment was conducted to determine the growth performance of two Indian Major Carps Catla 
catla, and Cirrhinus mrigala fingerlings for period of 40 days.  Nine experimental groups fed commercial pellet diet 
incorporated with three types of nutritional supplements (Gram positive lactobacil probiotic, Parry’s Spirulina   and 
Vitamin C – Ascorbic acid) at different concentrations (2  %,  4  %,  &  8  %)  and  one control  group  maintained 
separately for  both fingerlings.  The results revealed that the Catla fingerlings showed maximum increase in length 
(28.66±0.70mm), weight gain (353.25mg), FCR (1.01) and SGR (0.88) were observed in 4% probiotic and similar 
growth parameters were observed with 4% spirulina and 2% vitamin C. In mrigal fingerlings fed with 4% probiotic 
significant increase in length, weight gain, FCR, SGR were observed (32.55±1.94mm), 447.78 mg, 0.80 and 1.11 
respectively. Similarly trends were observed in Mrigal fingerlings fed with 4% spirulina and 2% Vitamin C.   In both 
fish fingerlings lipid concentration correlates strong significant (P<0.01) with  survival   rate and FCR strong 
significant with SGR. Protein levels moderately significant (P<0.05) with FCR.
Keywords: Indian major carps; FCR; SGR; Probiotics; Spirulina.

INTRODUCTION

The Indian major carps Catla catla, Labeo rohita and Cirrhinus mrigala are the most important commercial fishes in 
India with a maximum market demand and acceptability as food by the consumers due to their taste and flesh. They 
contribute about 67% of total freshwater fish production (ICLARM, 2001).  Feeding management plays a critical role 
in the success of fish culture. The current trend in fish culture is towards increased intensification whereby, provision 
of  feeds  becomes  necessary  and  success  depends  significantly  on  the  availability  of  well balanced nutritionally 
complete and cost effective compounded feeds.   In India, the aquaculture practices mainly revolve around a few 
species of finfish and shellfish, among which the Indian  Major   Carps   viz.   Catla catla,   and   Cirrhinus mrigala 
contribute substantially to  the  inland production.  Although  carp  culture  is  widely  practiced,  the  non-  availability 
of  appropriate compounded feed to meet the demands of the species still remains as a major constraint.
Fish require adequate nutrition in   order  to   grow  and   survive. Nature   offers   a   great diversity of food to fish 
including plants and animals. Artificial feed plays an important role in semi intensive fish culture where it is required 
to maintain a high density of fish than the natural fertility of the water can support (Jhingran, 1991). The role of 
artificial feed in intensive fish farming cannot be ignored as nutritional requirements of  fish depend upon the feed 
supplied. The quantity and quality of feed consumed have a pronounced effect on growth rate, efficiency of feed 
conversion and chemical composition of fish (Hassan et al., 1996; Jena et al., 1998; Erfanullah and Jafri, 1998).
In this present systematic study aims to assess the growth and biochemical parameters of  two Indian major   carps 
Catla catla, and Cirrhinus mrigala fingerlings with different type of feeds.Both  fingerlings  were  fed  commercial 
pellet   incorporated   with   different   nutritional supplements like probiotics, spirulina and vitamin–C at different 
concentrations and this study will be very useful to determine the suitable ratio of supplementary nutrition for weight 
gain and survival rate of the Catla catla, and Cirrhinus mrigala fingerlings respectively.
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MATERIALS AND METHODS

Collection and acclimation of experimental fishes

Catla catla & Cirrhinus mrigala   fingerlings were collected from the Barath Fish Farm, Poondi, Tamilnadu, India, 
using cast net and maintained in the laboratory in a glass aquarium tank and acclimated in aerated tap water 
(temperature 30±1 ºC; pH 8.0; DO  7.0 ± 0.3 mg/L) with continuous aeration for two weeks prior to experimentation. 
During this period, fishes were fed with a known amount of fish food.

Experimental procedure and Feeding trials
Catla and Mrigal fingerlings having same size and weight were carefully selected and rearing and   feeding 
experiments were conducted with different feeds (Commercial probiotics 2%,4%  and  8%,  Spirulina  2%,4%  and 
8%,  Vitamin  C  2%,4%  and  8%  and  Control (micropelletized commercial feed).  Feeding trials was started at a 
rate of 4% of the body weight in a feeding regime of 3 times a day and experiment was conducted for 40 days 
following the protocol of  Ramakrishnan et al, (2008). The water in the aquarium tank was siphoned off every day to 
remove remains of the feed and faecal matter and made up with fresh aerated water in Unit   of   Aquaculture   & 
Aquatic  Toxicology,  Post  Graduate  and  Research  Department  of Zoology, The New College, Chennai. The growth 
parameters weight gain (%), Feed Conversion  Ratio (FCR) and Specific Growth Rate (SGR) were calculated 
following the method of Aliyu- Paiko et al., (2010). At the end of the experiments, analysis of body homogenate of 
the Catla and Mrigal fingerlings was   carried out for Protein (Lowry et al., 1951), Carbohydrate (Roe, 1955) and 
Lipid (Folch et al., 1957).

Growth Parameters

The growth parameters of the Catla catla & Cirrhinus mrigala fingerlings were assessed by taking their body 
weight at 15 days of interval. The growth performance was assessed using the following formulas:

Percentage weight gain
                                            Final weight – initial weight
  Percentage weight gain =  ---------------------------------------- x 100 (1)
                                                     Initial weight
Specific growth rate (SGR)
                                    Ln (Final weight) – Ln (Initial weight)
Specific growth rate =------------------------------------------------ x 100  (2) 
                                                   Experimental periods in days
Food conversion ratio (FCR)
                                          Feed given (dry weight)
Food conversion ratio = -------------------------------------------- (3) 
                                         Body weight gain (wet weight)
Survival percentage
Survival percentage was calculated at the end of the experiment by counting the number of fishes in each tub and is 
calculated as follows:

                              Total number of animal harvested
Survival (%) =  ------------------------------------------- x 100 (4) 
                                 Total number stocked
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RESULTS AND DISCUSSION

The results of the growth and biochemical parameters of both Catla and mrigal fingerlings with different feeding 
regimes is presented in Table 1-3. Growth parameters of both Catla and mrigal fingerlings  with different feed clearly 
showed significant enhancement  with
4% probiotic, 4% spirulina and 2% vitamin C when compared with other concentrations of these three feed and control. 
Catla fingerlings showed maximum increase in length (28.66±0.70mm), weight gain (353.25mg), FCR (1.01) and SGR 
(0.88) were observed in 4% probiotic and similar  trends were observed with 4% spirulina and 2% vitamin C. In 
mrigal fingerlings fed with 4%  probiotic significant increase in length, weight gain, FCR, SGR were observed 
(32.55±1.94mm), 447.78 mg, 0.80 and 1.11 respectively. Similar growth rates were observed in Mrigal fingerlings fed 
with 4% spirulina and 2% Vitamin C.  In both fish fingerlings lipid concentration correlates strong significant (P<0.01) 
with  survival rate and FCR strong significant with SGR. Protein levels moderately significant (P<0.05) with FCR.
The biochemical parameters of Catla catla and C.mrigal fingerlings fed with different types of food  showed most 
favourable enhancement in the levels of proteins, lipids, FCR and SGR in 4% probiotic, 4% spirulina and 2% vitamin 
C. In case of C.catla  fingerlings fed with 4% probiotic, protein, lipid, FCR and SGR   were 3.91±0.02mg/g, 
0.43±0.01mg/g, 1.05 and 0.85 respectively. Similar trends were observed for mrigal fingerlings in 4% probiotic, 4% 
spirulina and 2% Vitamin C.
Results of this study substantiate the fact that probiotics have direct growth promoting effects on Catla  and Mrigal 
which is an accordance with the reports of Who et al., (1994), Chaudhari   and Razi (2007).  There   are various 
other benefits of using probiotics for fish aquaculture including that of carp such as reduction in culture cost of 
Cyprinus carpio (Ghosh et  al, 2003) and Indian major carps (Swain et al, 1996). Studies revealed enhancement of 
feeding efficiency in Acipenser   when fed with probiotics (Jafaryan and Bagherio   2008),   enhanced immunity in 
Labeo rohita after oral administration of probiotics Bacillus subtilis (Kumar et al,
2008) and enhanced growth performance and feeding efficiency in rohu fingerlings (Chaudhary and Razi 2007). This is 
an agreement with the present results where significance enhancement in growth performance and nutrient utilization 
like FCR and SGR where observed in catla and mrigal fingerlings fed with 4% probiotic.
Probiotics are live microbial cells that are administrated to the gastrointestinal  tract of the host as a feed supplement, 
improving its intestinal microbial balance and health (Fuller, 1989). The addition of probiotics reduced culture costs of 
Indian major carps (Swain et al., 1996) and
Cyprinus   carpio   (Ghosh   et   al.,   2003).   Commercial   probiotics,   Streptococcus   faecium   and  Saccharomyces 
cervisiae (yeast), and antibiotics yielded better growth, when these ingredients were included in carp feed (Noh et al., 
1994; Bogut et al., 1998). When probiotics like Bacillus subtilis and B. circulans were supplemented in the diets of 
Rohu (Labeo rohita) fingerlings, the final body weight and SGR significantly increased than those fed only formulated 
diets (Bairagi et al., 2004). Gatesoupe (1991) reported increase in  growth when fed the probiotic bacilli. Swain et 
al. (1996) also recorded better growth rate when fed B. toyoi to turbot (Scophthalmus maximus).   In   Penaeus 
monodon,  application  of  appropriate  probiotics  improved  intestinal microbial balance, leading to better growth by 
improving food absorption and digestive enzyme  activities   (Surajit Das et al., 2008). Similarly, Artemia nauplii 
enriched with Lactobacillus resulted in better growth  and  survival in Macrobrachium rosenbergii (Babitha Rani et 
al.,2008).
Spirulina is being commercially cultivated because of its high nutritional content and as a supplement with many health 
and economic benefits for humans and in aquaculture (Tongsiri et al., 2010). This study also substantiates many other 
earlier reports on benefits of using Spirulina as part of aquaculture diet for various commercially important food fishes. In 
the present study, enhanced growth increment and feed utilization in  terms  of SGR and FCR was significantly higher in 
Catla and Mrigal fed with 4% spirulina. This is an  agreement with the work of Nandeesha et al., 2001; Ghosh et al.,
2003;Ramakrishnan et al., 2008and Tongsiri et al .,2010. 
The results of this study indicate that the spirulina could be incorporated in feed for Catla and Mrigal fingerlings as 
supplement to their feed.Spirulina  is  a  cyanobacterium that  has  been  commercially  cultivated  for  more  than
10years due to its high nutritional content consisting of protein, amino acids, vitamin, minerals, essential fatty acid and 
b- carotene (Vonshak, 1997). 
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Spirulina can be considered a nutritional  supplement that has various health   benefits for humans, and a feed 
supplement for animals having economic benefits. Microalgae have been found to be a good source of protein for 
fish (Ehrenberg, 1980). In addition, certain species of Spirulina have no cell wall, which results in improved  digestion 
and   absorption (Becker   and   Venkataraman, 1984; Nandeesha et   al.,  1998). Improvement in growth of fish by 
dietary inclusion of Spirulina has been reported earlier in a number of studies (Nakazoe et al, 1986; Mustafa et al, 
1994; Nandeesha et al, 2001; Ramakrishnan et al, 2008; Tongsiri et al, 2010 ).
Results of the present study on Catla and Mrigal fingerlings also revealed that Vitamin C supplement at 2% level 
resulted in significant increase in length, weight, FCR and SGR. This is in accordance with other studies which showed 
similar growth trends in Japanese sea bass (Al et al, 2004), Asian catfish (Kumara and Sahoo, 2005) and Labeo rohita 
(Misra et al., 2007) when fed  on  diet  with  different  combinations  of  vitamin  C.  Ashraf  et  al.,  (2008)  reported 
that administration  of  vitamin  C  enhanced  growth,  survival  and  immune  resistance  in  Mrigal fingerlings and 
hence use of vitamin C supplementation in the diet has manifold benefits like  growth promotion, survival and 
enhancement of immunity. Hence diet supplementation needs to be considered  for successful and sustainable 
aquaculture of economically important Indian major carps.

Table: 1. The biochemical & growth parameters of freshwater fish Catla 
catla (Fingerlings) with different feeding regimes.

±standard deviation (number of trials, 7)

Vitamin  C  is  essential  for  normal  physiological  functions  in  animals  including fish (Wilson and Poe, 1973, Lim 
and Lovell, 1978). It is a biological reducing agent and is involved in many intra and extracellular processes, including 
assembly of collagen by hydroxylation of tryptophan, tyrosine and proline for use in  cartilage synthesis. Collagen 
which is a principal constituent of skink, scales, mucous cartilaginous and  conjunctive tissue formation, is heavily 
dependent on body storage of this vitamin and its supply from outside sources. It is involved in carnitine  and  adrenal 
steroids   synthesis   and   detoxifies   pesticides   and   other   toxicants   using cytochrome P450 system (De Silva and 
Anderson, 1995). Vitamin C also plays a critical role in its repair and wound healing (Halver, 2002). Like other teleost 
fishes  Cirrhinus mrigala lacks the capability of biosynthesis of vitamin C due to absence of an essential enzyme 
glucono-lactone oxidase  (Fracalossi  et  al.,  2001). Deficiency of Vitamin C results in impaired collagen formation, 
spinal deformation, hemorrhage and growth retardation (Halver et al., 1969; Al-Amoudi et al., 1992; Coustans et al., 
1998).
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Table: 2. The biochemical & growth parameters of freshwater fish C.mrigala (fingerlings) with 
different feeding regimes.

±standard deviation (number of trials, 7)
Table.3 Correlation (Sperman’s correlation coefficient) between the growth and biochemical parameters 

of Indian major carps Catla catla and Cirrhinus mrigala

*
Correlation is significant at the 0.05 level (2-tailed).

**
Correlation is significant at the 0.01 level (2-tailed).
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CONCLUSION

In this present study, growth and biochemical parameters of two Indian major carps Catla catla, and  Cirrhinus mrigala 
fingerlings were assessed.The results revealed that the Catla  fingerlings showed maximum increase in length 
(28.66±0.70mm), weight gain (353.25mg), FCR  (1.01) and SGR (0.88) were observed in 4% probiotic and similar 
trends were observed with 4% spirulina and 2% vitamin C. In mrigal fingerlings fed with 4% probiotic significant 
increase in length, weight gain, FCR, SGR were observed  (32.55±1.94mm), 447.78 mg, 0.80 and 1.11 respectively. 
Similarly trends were observed in Mrigal fingerlings fed with 4% spirulina and 2% Vitamin C.    In both fish 
fingerlings lipid concentration correlates strong significant   (P<0.01) with survival rate and FCR strong significant 
with SGR.  In our findings the growth parameters such as weight gain, FCR, SGR and survival rates were significantly 
higher in 4% probiotic, 4% spirulina and 2% vitamin C experimental groups.
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