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Growth and survival rate of two indigenous fish species 

with three different feeds under tank condition 
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Abstract 
The objective of this present investigation was to inspect the growth and survival rate of Labeo rohita 

and Cirrhinus mrigala after feeding different mixture feeds in tank condition. The study was conducted 

during the period February, 2016 to December, 2016 at Field Laboratory, Department of Zoology, 

University of Rajshahi, Bangladesh. The maximum growth in length and weight was calculated for L. 

rohita as 46.79% and 185.17% respectively in Tank-1 with Mustard oil cake and Rice bran mixture diet. 

In survival test, at the end of study period L. rohita and C. mrigala showed 57.16% survival with T1 with 

Mustard oil cake and Rice bran mixture diet and T3 with Wheat flour and Mustard oil cake mixture diet; 

57.16% and 71.45% survival in T2 with Maize bran and Mustard oil cake mixture diet respectively; 

while without supplementary food L. rohita and C. mrigala showed 14.29% and 0% survival respectively 

at the end of study period. 
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1. Introduction 

Bangladesh possesses the largest flooded wetland of the world, and recently considered as one 

of the fittest areas of the world for culturing different fish species due to its advantageous 

geographical position [1]. At present, fish is considered to be the second most valuable 

agricultural crop of Bangladesh and its production serves as a huge source of national revenue 

as well as to the employment of millions of people [2]. Fisheries division plays a key role in the 

domestic economy, subsidizing to the Gross Domestic Product (GDP) as 3.69% to the country 

and 22.60% to the agricultural GDP [3]. Indigenous fish are a critical component of healthy 

aquatic ecosystems as they form an important part of the aquatic food web and fulfill several 

important ecological functions. These fish need suitable habitat and good quality water, free of 

sediment and agrichemicals, in order to survive. About 260 species of freshwater indigenous 

fish are available in Bangladesh [4]. In Bangladesh, aquaculture production systems are mainly 

extensive and improved extensive, with some semi-intensive, and intensive systems, in very 

few cases [5]. Tank culture is now being considered as a good substitute for pond or cage 

culture. Intensive tank culture offers several advantages over pond culture. It allows both the 

male and female fish to be grown together to sellable size within a short time as with tank 

feeding it requires much less time and labor compared to ponds. Small tank volumes also 

make it easy and economical to treat varieties of diseases with healing chemicals liquefied in 

the culture water [6]. Different fishes consume different types of food items. So studies of food 

and feeding habit have immense value. Fishes have become adapted to a wide variety of food. 

Some of them feed exclusively on plants, other feed on animals, while a large number of 

species are omnivorous, deriving from requirements from both animals and plants. Labeo 

rohita, commonly known as “Rui” and Cirrhinus mrigala, known as “Mrigal” are two 

indigenous fish species that are treated as good fish for food as well as for special nutritive 

value. These fishes supply a moderate percentage of protein for the increasing population in 

Bangladesh. L. rohita is predominantly a planktivorous surface feeder at fry stage. From 

fingerling stage they change their feeding habit and start to feed on the bottom, basically on 

algae, decayed vegetation, mud, sand etc. The adapted gill rakers also recommend that it is 

also a filter feeding fish species [7]. C. mrigala is primarily olligophagous, feeding on the 

bottom on decayed vegetation, although it can also move to a filter feeding manner. To pick up 

the food materials from the substratum, the thin terminal lips are highly adapted of this fish 

species [8]. Variety of fish feed ingredients are available in Bangladesh.  
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A huge percentages of these ingredients are gained from 

different plants or plant derivatives. Fish feed have a vital role 

in the value chain which confirms the ideal growth and 

development of diverse fish species cultured under a diversity 

of unlike circumstances [9]. Aquaculture systems that 

produced economically are highly dependent upon a moderate 

amount of low cost feeds with maximum nutritious feeds. The 

feed need to be nutritionally satisfactory and advantageous for 

operating a fish farm perfectly [10]. Commercially produced 

feeds are costly as maximum of the components are imported 

from another country and the expenses are now rising day by 

day. Consequently, it is essential to pursue cost effective 

alternative to supply the nutritious substances from locally 

produced low-priced ingredients to keep the feed costs within 

limit [11]. Nevertheless, bearing in mind the economic 

capability of maximum fish farmers in Bangladesh, plant-

derived feeds ingredients are well recommended for 

aquaculture. In this study, three different feeds composed 

from four plant-derived feeds ingredients- Mustard oil cake, 

Rice bran, Wheat flour and Maize bran at different 

proportion, were fed to L. rohita and C. mrigala as 

supplementary feeds to check out the growth and survival rate 

after feeding different mixture feeds in tank condition. 

 

2. Materials and Methods 

2.1 Collection and transformation of fish 

The specimens, Rui (Labeo rohita) and Mrigal (Cirrhinus 

mrigala) were collected from Nursery pond of Binodpur and 

Meherchondi, Rajshahi, Bangladesh. The fish was transported 

from Nursery ponds in container to the Field Laboratory. 

 
Table 1: Length and weight of L. rohita and C. mrigala used in the 

start of experiment 
 

Diet 
Fish 

species 

Average length 

(cm) 

Average weight 

(cm) 

T1 
L. rohita 10.9 12.14 

C. mrigala 10.53 10.64 

T2 
L. rohita 10.56 12.57 

C. mrigala 11.35 11.71 

T3 
L. rohita 10.47 11.36 

C. mrigala 10.91 12.14 

T4 
L. rohita 10.44 10.64 

C. mrigala 10.87 11.07 

 

2.2 Experimental set up with diets  

The feeding trial was performed in tank. Each tank was made 

by Brick and Cement. The size of each tank was the length of 

2 feet 9 inch, width of 1 feet 9 inch, and height of 1 feet 9 

inch. Water capacity was 150 liters for all two species 

together. Tap water was used as the main source of water 

supply. Arrangements were made to ensure proper supply of 

dissolved Oxygen. Three different types of feed were used 

that were procured from Shaheb bazar feed market, Rajshahi, 

Bangladesh. The conventional mixture of Rice bran 50% + 

Mustard oil Cake 50% was used as the T1 diet whereas the 2nd 

diet was Maize bran 70% + Mustard oil Cake 30% used as the 

T2 and the 3rd diet was Wheat flour 60%+ Mustard oil Cake 

40% as the T3. Prior to prepare pellet feed, all the ingredients 

were finely powdered. The feeding experiment was conducted 

in two phases. In phase-1: Each feed was tested in separate 

tank that held together of two species and study continued for 

4 months. In phase-2: T4 was tested without feed of 2 fish 

species held together. After taking the initial length (cm) and 

weight (g), the fish were immediately transferred to large 

tank, each species in separate tank. The fish were then 

acclimatized in running water for about 24 hrs. Then 7 fish for 

each species were transferred to a tank. Thus making total 14 

fish for each tank prior to release of fish the tank were filled 

with tap water. 

 

2.3 Sampling of fish for growth study 

The fishes were sampled following a monthly schedule. On 

the sampling day, the fish were by scoop net and kept in 

plastic bucket with water and oxygenation arrangement. The 

fish were brought to the measurement table for taking 

measurement and weight. 

 

2.4 Observations on fish 

Observations were also made on mortality of fish for testing 

the survival rate. The first were inspected each day and any 

death observed was recorded. Observations were also on the 

preference of feed by individual fish species. In practice the 

acceptance of feed by the fish, preference of feed, approach to 

feed etc. were observed and recorded. Finally the average 

length and weight were also measured with the help of meter 

scale and electric balance machine.  

 

2.5 Statistical analysis 

All the calculations in the present study were done with the 

help of a scientific calculator. A total 56 specimens were 

studied through out of observation. The percentage growth 

was calculated by this following formula, 

 

 
 

The survival rate was calculated by this following formula,  

 

 
 

3 Results 

3.1 Growth 

The fish species held together, fed with Rice bran 50% + 

Mustard oil Cake 50% pellet feed showed comparatively 

higher growth both in length and weight than other two feed 

types during the study period. In case of Rice bran 50% + 

Mustard oil Cake 50% pellet feed, in Tank-1, Mrigal showed 

comparatively lower growth increase in length and weight by 

the end of 4th month than Rui. By the end of 4th month, Rui 

and Mrigal showed about 41.74% and 40.55% in length; 

175.04% and 140.98% in weight respectively. The fish feed 

by Maize bran (70%) + Mustard oil Cake (30%) pellet feed, 

in Tank-2, Mrigal showed comparatively lower growth 

increase in length and weight by the end of 4th month then 

other species. By the end of 4th month, Rui and Mrigal 

increased by 41.19% and 33.13% in length; 155.13% and 

96.50% in weight respectively. The fish species held together, 

fed with Wheat flour (60%) + Mustard oil Cake (40%) pellet 

feed, in Tank-3, Mrigal showed little increase in length by the 

end of 4th month then other species. By the end of 4th month, 

Rui and Mrigal increased by 35.53% and 45.37% in length; 

157.57% and 109.14% in weight respectively. In case of 

without feed (control) the fish species found no growth in 

length and decrease by weight at the end of the study period. 
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Table 2: Percentage growth of two fish species at average final length and weight 
 

Diet Fish species Final length (cm) Final weight (cm) 
Percentage growth (%) 

Length Weight 

T1 
L. rohita 16 34.62 46.79 185.17 

C. mrigala 14.95 25.75 41.98 142.01 

T2 
L. rohita 15.25 32.5 44.41 158.55 

C. mrigala 15.02 22.7 32.33 93.85 

T3 
L. rohita 14.25 29.87 36.10 162.94 

C. mrigala 15.95 26.15 46.20 115.40 

T4 
L. rohita 10 5.5 -4.21 -48.31 

C. mrigala 10 8.5 -8.00 -23.22 

 

3.2 Survival Rate 

Survival rate with 3 types feed (Rice bran 50% + Mustard oil 

Cake 50%, Maize bran 70% + Mustard oil Cake 30% and 

Wheat flour 60% + Mustard oil Cake 40% pellet feed) Rui 

showed 57.16% rates up to the 4th month of rearing. Survival 

rate with 3 types feed (Rice bran 50% + Mustard oil Cake 

50%, Maize bran 70% + Mustard oil Cake 30% and Wheat 

flour 60% + Mustard oil Cake 40% pellet feed) Mrigal 

showed 57.16% and 71.45% rates up to the 4th month of 

rearing. The fish species held together without feed, Rui 

showed only 14.29% survival rate up to the 4th month of 

rearing. By the end of 4th month while 100% mortality 

occurred in Mrigal. 

 
Table 3: Survival rate of L. rohita, C. mrigal held together with different diets during experimental period 

 

Diet Fish species 

May June July August 

No. of 

alive fish 

Survival 

rate (%) 

No. of 

alive fish 

Survival 

rate (%) 

No. of 

alive fish 

Survival 

rate (%) 

No. of alive 

fish 

Survival 

rate (%) 

T1 
L. rohita 6 85.74 5 71.45 4 57.16 4 57.16 

C. mrigala 7 100 6 85.74 5 71.45 4 57.16 

T2 
L. rohita 6 85.74 5 71.45 4 57.16 4 57.16 

C. mrigala 7 100 6 85.74 5 71.45 5 71.45 

T3 
L. rohita 6 85.74 6 85.74 5 71.45 4 57.16 

C. mrigala 6 85.74 5 71.45 4 57.16 4 57.16 

T4 
L. rohita 5 71.45 4 57.16 3 42.87 1 14.29 

C. mrigala 4 57.16 3 42.87 1 14.29 0 0 

 

4 Discussion 

Bangladesh is basically an agricultural country, a wide range 

of agricultural crops byproducts and surpluses are recycled as 

fish feed. The traditionally fish feed constituents were found 

to be available as broken rice, mustard oil cake, maize, fish 

meal, pulse, soybean oil cake, snail shell meal, wheat flour, 

rice bran, wheat bran etc. [12]. In this investigation, the 

ingredients e.g. Mustard oil cake, Rice bran, Wheat flour and 

Maize bran at different proportion, were fed to as three 

mixtures to L. rohita and C. mrigala as supplementary feeds. 

The results of the present study receive supports from the 

experiment done on growth and survival tests with different 

supplementary diets to different fish species conducted by 

previous researchers [13, 14]. The outcome is in agreement with 

the earlier accounts of Ahmad [15] and Huet [16], who revealed 

that fish growth is highly accelerated by using rice bran, 

wheat bran, slaughter-house intestines and blood in the 

composition and in varies forms and proportions as 

supplementary feed. The occurrence of positive influence of 

supplementary feeds on growth and survival rate of L. rohita 

and C. mrigala in tank condition found in this study agrees 

with that of Veerina et al. [17], Liang et al. [18] and 

Keshavanath et al. [19], who proved that cotton seed meal, 

deoiled rice bran, ground nut oil cake and sunflower meal 

extracts mixture accompanied by organic manure give to high 

yield in polyculture of different carp fishes.  

In the present study, the growth and survival rate of two fish 

species, L. rohita and C. mrigala found to be increased 

gradually in each tank with different diets. Parallel 

observations were done by Hossain [20]. A series of 

experiment were conducted with purified test diets in 

common carp (C. carpio) and perceived that the carp spawn, 

fry and fingerlings were reached up to the optimum growth 

with the test diets having 45% protein and 26% carbohydrate 
[21]. The results of this current investigation also agree with 

that of Sing et al. [22], who independently reported that a 

mixture of fish meal plus ground nut oil cake plus wheat bran 

and yeast in a ratio of 25:65:5:5 having a protein content of 

about 45% was found to be better employed and gave 

significantly better renovation rate than the orthodox feed, 

while a mixture of ground nut oil cake and wheat in the 

proportion of 1:1 demonstrating that the portion of the 

conventional feed may be successfully reduced and fish meal 

used as alternative for obtaining significantly higher rate of 

growth and survival rate. As reported by Azim et al. [23] and 

Islam et al. [24], the growth and survival of carp fingerlings 

had greatly influenced by the artificial diet such as fish meal, 

soybean meal vitamin, vegetable oil, mineral, and rice bran 

mixture. The findings are in agreement with Jhingran [25], who 

reported that supplementary feed boosted the fish growth and 

survival in culture systems in the rearing ponds and nursery. 

 

5 Conclusion 

It was observed in the study that the culture of two indigenous 

fish species (Labeo rohita, Cirrhinus mrigala) with 

supplementary feed is easily possible in Bangladesh. Though 

two types of supplementary feeds were accepted but feed 

Type-1 (Rice bran + Mustard oil cake) was more favourable 

to the fishes as Rui and Mrigal showed more or less equal 

survival performance in this regard. From this investigation it 

can be concluded that the handling of carp fishes provided by 

supplementary feed boosted the growth along with survival 
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rate in tank condition. So, the people of Bangladesh can easily 

culture the carp fishes in tank condition by providing 

supplementary feeds. Moreover, culturing fishes in tank 

condition is very much effective in the present perspective of 

Bangladesh as there is a scarcity of cultivable land available 

for culturing fish. 
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