
Corina Elena Gheorghe et al.16

Testing some protein feed used for the intensive carp 

raising (Cyprinus carpio, l.1758), during summer II

Corina Elena Gheorghe, Daniela Radu, Mioara Costache, 

Cecilia Bucur 

Centre of Researches and Development of Aquaculture Nucet-Dambovita

SUMMARY

In the last years, one can notice an intensification tendency of the 

aquaculture production, which supposes the usage of a high quality biological 

population material. This is possible only by using a protein fodder that 

corresponds to all the physiological needs of the breed and which is 

economically efficient.

The purpose of this experiment was to test the efficiency of in the intensive 

system of carp raising (Cyprinus carpio, L. 1758). By the studies realized one 

aimed at a biological evaluation of the fodders through general methods based 

on using some bio-productive indicators – the raise rhythm (Sr), the fodders 

conversion coefficient (FCR), the specific raise percent (SGR) and the 

efficiency coefficient of the protein (PER).

The experiment took place in four ponds belonging to the C.C.D.P. Nucet, 

in three raising variants. We considered using traditional fodder compared with 

two types of protein fodder- type ALLER (32 % protein) and type SOPROFISH 

(25% protein). The daily fodder ratio was established at 2, 5% of the juvenile 

fish weight.  

The population of the pisciculture material with an average weight of 

74.5±2.7 g was made on May 15, 2007. The raising experiment took place for a 

period of 120 days. 

The results obtained at the end of the experiment proved the efficiency of 

using protein fodders, compared to the traditional fodders.
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INTRODUCTION

In the last decades, the intensive fish raise systems took special amplitude. 

Fish breeding in intensive systems compulsory supposes large densities of 

population, which leads to the proportional raise of the food necessities that can 

no longer be ensured by the natural productivity of the fish tank. 

This deficit is replaced by fodders, reaching a fodder ratio of 80-90%, 

according to the production intensification degree and the structure by species.
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The efficiency of fodders constitutes one of the main means of making 

profitable and perfecting the fish industry production. One knows that mixed 

fodders have greater efficiency than simple fodders.

The high biological efficiency of the mixed fodder is ensured by a proper 

coefficient between quantity and quality of the fodder, which must satisfy the 

physiological needs of the organism being fed. 

The economic efficiency of using fodders is given by the cost of the fodder 

necessary for realizing the fish growth progress, meaning by the specific 

consumption. 

A normal specific consumption is of 3.0 – 3.7 kg fodder/kg growth 

progress during summer I and during summer II (juvenile fish) and of 3.0 kg 

fodder/kg growth progress for the older fish. While using some protein fodders 

complete and complex from the point of view of their compounds and 

nourishing principles, this specific consumption can be reduced, making fish 

breeding more economically efficient.

MATERIAL AND METHODS

The carp juvenile fish intensive raise system was represented by 4 ponds, 

with a total volume of 12.000 m

3

 water (100 m × 20 m × 1.5 m) each and units 

of maintaining the water quality of 4 aerating systems. 

The ponds were the fodder testing experiment took place are realized in 

excavation, with an independent water supply and evacuation.

The ponds were prepared following the technological regulations in 

traditional fish pisciculture. In winter time, when the pond is still dry, quick 

lime was used in the amount of 500 kg/pond. The supply and evacuation 

networks of each pond were verified and repaired. To avoid wild juvenile fish 

from penetrating the ponds, the flooding was made through nytal sieves of 1

mm loops.

Also, before flooding the ponds organic fodder were administrated under 

the form of 200 kg piles (ten per ponds), at the basis of the slope to support the 

natural trophic base, which is indispensable to fish life and especially to the carp 

nutrition.

The most important parameters of water quality taken into consideration 

while executing the experiment were represented by: the dissolved oxygen 

percentage, pH and temperature, which were verified every day. 

Their determination was made by using the following equipment: the 

oxygen concentration and the saturation percentage were determined with the 

WTW Oxi 315 i, pH was determined using the WTW pH-meter apparatus and 

the water temperature was determined by means of mercury thermometer. 

The population of the 4 ponds destined to the breeding in intensive system 

experiment was made with 12,000 carp juvenile fish (3000 specimens for each 

experimental variant) with an initial average weight of 74.5±2.7 g. The juvenile 
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fish were obtained at C.C.D.P Nucet in 2006, by the process of artificial carp 

reproduction.

The experiment of testing fodder for the fish raised during summer II was 

made in three experimental variants, using two types of protein extruded fodder 

and two types of traditional fodder (T1 and T2) realized with our own recipe. 

Variant I – used fodder ALLER CLASIC 30 which is made up of: fish 

flour, soy, blood flour,  rape, wheat, fish oil and vegetable oils and presents the 

following biochemical features: protein 30 %, grease 7.0%, NFE 43%, 

celluloses 5%, ash7.0 %, active urea 0.3%, minerals, N and P; vitamins: A, D
3
, 

and E .

For variant II - we used the complete extrude mixture for carp-

SOPROFISH 25/12 PROFI- with the following content: fish flour, soy 

protein, maize, minerals and vitamins. The biochemical features of the fodder 

were: protein 25%, grease 12.0%, water 8.0%, celluloses 3%, ash 5.0%, active 

urea 0.3 %; minerals: Ca and P; vitamins: A, D
3
, E and C; essential amino -

acids Lysine and Methionine + Cystine.

In variant III we used two types of traditional fodder (T1 and T2), obtained 

through our own recipes to raise carp in summer II. The T1 traditional fodder 

composition was the following: 30% sunflower grouts, 30% wheat lees, 15% 

animal flours, 24% dry maize dregs, and 1% bone flour. The biochemical 

composition of the mixture was: protein 28%, grease 5.4%, carbohydrates 53%, 

ash 11%, water 3.6%.

The second type of traditional fodder T2 had the following structure: 

sunflower grouts 25%, vegetable products 25%; cereals 30%, wheat bran 10%, 

meat flour 9%, fish meal 1%. The biochemical composition: protein 25%, 

grease 4.5-5.6%, carbohydrates 27-33%. 

The initial fodder ratio established for the fish breeding in this experiment 

was of 2.5% of the body mass/day. In the first day of the experiment the fish 

were allowed to adapt to the new life environment and were not fed. The second 

day we started giving them 25% of the calculated fodder ratio to adapt them to 

the feeding intensity, and in the following days we continued with 50-75 and in 

the end with 100% in the fourth day. The total quantity of fodder /day was 

administrated in 2 equal portions for meals established at fixed points. We daily 

controlled the fodder meals to note if the fish ate the fodder or not. During the 

experiment, after the results of the control fishing, the fodder ratio was 

diminished to 2%, respectively 1%, through the end of the experiment.

The fish wellbeing (swimming behaviour, food consumption, mortality and 

the presence of dead or sick fish) was evaluated and recorded every day. 

At the end of the experiment, the fish were weighted, the following 

parameters being determined on this basis:

- survival;

- growth progress (W) = Final weight (Wt) – Initial weight (W0) (g);

- food conversion ratio (FCR) = Total fodder (F) / Total growth 

progress(W) (g/g);
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- the specific growing rhythm (SGR) = 100 (lnWt – lnWi) /t   (% 

BW/day);

- the protein efficiency percentage (PER) = Total growth progress 

(W)/amount of protein administrated (g);

RESULTS AND DISCUSSION

The experiment took place for a period of 120 days (between May 15 and 

September the 15th 2007). The water temperature registered values between 

20,8

0

C (at the beginning of the experiment on May 15) and 18,8

0

C (at the end of 

the experimental period – September 15). Starting with the second half of July, 

the water temperature registered values that exceeded a lot the normal limit of 

that period, which determined a reduction of the food ratio for a period of a few 

days.

Because we used the aerating systems, the level of dissolved oxygen was 

maintained within the optimum interval for this species.

While performing the experiment the water pH had values between 7, 6 and 

8, 2.

The results of the experimental data concerning the fish growth 

performances are presented in the tables 1, 2, 3 and 4.

Table 1

Experimental period May 15– June 15

Fish raising performance B1 B2 B3 B4

Total fodder/ pond (Kg) 543.75 540.75 558.75 579.00

Total initial biomass (Kg) 217.50 216.30 223.50 231.60

Average initial weight (g/ex) 72.50 72.10 74.50 77.20

Total final biomass (Kg) 1155 1209 888.04 856.15

Average final weight (g/ex) 387.50 405.7 298.00 287.30

Individual growth progress(g/ex) 315.00 333.60 223.50 210.10

Total growth progress (g) 937.25 992.69 664.54 624.55

Specific growth ratio SGR (% BW/day) 5.59 5.76 4.62 4.38

Daily growth ratio - (g/kg/day) 10.50 9.27 7.45 7.00

FCR (g/g) 0.58 0.54 0.84 0.93

Protein / pond 163.13 135.19 156.45 144.75

Efficiency of protein retaining - PER (g) 5.75 7.34 4.25 4.31

The initial weight of the fish which were populated in the 4 experimental 

ponds was of 74.5±2.7 g/ex. In the first tank B1 3000 juvenile fish were 

populated having an average weight of 72.5 g/ex; at a quantity of 217.50 

kg/pond. The second pond B2 was populated with 3000 fish having an average 

weight of 72.1 g/ex, the total weight of the population material was of 216.30 

kg/pond. In the third pond B3, 3000 fish were populated with an average weight 

of 74.5 g/ex., the total weight being of 223.50 kg/pond. In pond 4 (B4), 3000 



Corina Elena Gheorghe et al.20

specimens were populated, with a total weight of 231.60 kg/pond, and the 

average initial weight was of 77.2 g/specimen.

Table 2 

Experimental period June 15– July 15

Fish raising performance B1 B2 B3 B4

Total fodder/ pond (Kg) 2886.9 3022.46 2220.1 2140.38

Total initial biomass (Kg) 1155 1209 888.04 856.15

Average initial weight (g/ex) 387.50 405.70 298.00 287.30

Total final biomass (Kg) 2458.8 3285.75 1799.03 1675.05

Average final weight (g/ex) 825.10 1102.60 603.70 562.10

Individual growth progress(g/ex) 437.60 696.90 305.70 274.80

Total growth progress (g) 1304.05 2076.76 910.99 818.90

Specific growth ratio SGR (% BW/day) 2.52 3.33 2.35 2.24

Daily growth ratio - (g/kg/day) 14.59 23.23 10.19 9.16

FCR (g/g) 2.21 1.46 2.44 2.61

Protein / pond 866.06 755.62 621.63 535.10

Efficiency of protein retaining - PER (g) 1.51 2.75 1.47 1.53

Table 3

Experimental period July 15– August 15

Fish raising performance B1 B2 B3 B4

Total fodder/ pond (Kg) 3589.18 4796.31 2626.09 2445.13

Total initial biomass (Kg) 2392.79 3197.54 1750.73 1630.09

Average initial weight (g/ex) 825.10 1102.60 603.70 562.10

Total final biomass (Kg) 3481.74 4758.61 2331.00 2142.84

Average final weight (g/ex) 1200.6 1640.9 832.5 765.3

Individual growth progress(g/ex) 375.50 538.30 228.80 203.20

Total growth progress (g) 2656.64 3656.01 1727.30 1580.74

Specific growth ratio SGR (% BW/day) 1.25 1.33 1.07 1.03

Daily growth ratio - (g/kg/day) 12.52 17.94 7.63 6.77

FCR (g/g) 1.35 1.31 1.52 1.55

Protein / pond 1076.76 1199.08 735.31 611.28

Efficiency of protein retaining - PER (g) 2.47 3.05 2.35 2.59

Breeding in the intensive type systems supposes using some big population 

densities and using fodder with high protein content.

During the testing experiment of the protein fodder efficiency for carp 

juvenile fish (Cyprinus carpio) breeding in summer II control fishing took place 

twice a month. Its purpose was to establish the intervention method on the food 

ratio and to observe the health status, in order to prevent possible diseases of the 

fish population. This very important aspect, as important as the water 

temperature, which, during the experimental period, had big variations, 

permanently requested our attention.
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Table 4

Experimental period August 15– September 15

Fish raising performance B1 B2 B3 B4

Total fodder/ pond (Kg) 5222.61 7137.92 3496.50 3214.26

Total initial biomass (Kg) 3481.74 4758.61 2331.00 2142.84

Average initial weight (g/ex) 1200.6 1640.9 832.5 765.3

Total final biomass (Kg) 4787.32 6629.98 2984.52 2734.2

Average final weight (g/ex) 1650.8 2286.2 1065.9 976.5

Individual growth progress(g/ex) 450.2 645.3 233.4 211.2

Total growth progress (g) 1305.58 1871.37 653.52 591.36

Specific growth ratio SGR (% BW/day) 1.06 1.11 0.82 0.81

Daily growth ratio - (g/kg/day) 15.01 21.51 7.78 7.04

FCR (g/g) 4.00 3.81 5.35 5.44

Protein / pond 1566.78 1784.48 979.02 803.57

Efficiency of protein retaining - PER (g) 0.83 1.05 0.67 0.74

After 120 days, the carps were fished, observed from the fish pathologic 

status point of view, counted and weighted and the growth result was calculated 

by means of the indexes presented at chapter materials and methods. 

The fish growth rhythm in terms of the total growth progress by pond was 

more significant for variant B2 with a variation comprised between 992.69 g 

and 3656.01 g, and in terms of the individual growth progress, variant B2 was 

also more significant (tables 1, 2, 3 and 4 and picture 1).
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Picture 1 Progress pf growth 

For all the experimental variants the following indexes were calculated: 

SGR (specific growth rhythm), FCR (feed conversion ratio) and PER (protein 

efficiency percentage). During the testing experiment of the protein fodders the 

best growth specific percentage was also recorded for the second (picture 2).
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The food conversion ratio (FCR) oscillated inversely proportional to the 

protein efficiency percentage (PER), as indicated in the two pictures (picture no. 

3 and 4).
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The food conversion ratio (FCR) varied inversely proportional to the 

protein efficiency percentage PER as indicated by the two graphics. The best 

food conversion ratio recorded was for the fish fed with Soprofish fodder (0.54 

g fodder /g raised fish) while the lowest FCR was obtained for the fish fed with 

fodder in the traditional recipe. As for PER (protein efficiency percentage) the 

best results were also obtained when feeing with SOPROFISH fodder (even 

7.34 g raised fish/gram protein).

The values obtained after this experiment indicated a good growth in all the 

4 ponds. As to their survival it situated between 93.3 % for variant III (ponds 3 

and 4) and 96.0 % for the variants where we tested the protein fodder. 

As for the economical aspect of fodder testing the results we obtained are 

given by table no. 5.

Table 5 Economic efficiency of fodders 

B1 B2 B3 B4

Total fodder quantity (kg) 12,244.43 13,898.67 8,026.08 7,582.23

Fish production (kg) 4,787.32 6,629.98 2,142.84 2,734.20

Conversion ratio (kg/kg) 2.5 2.09 3.74 2.77

CONCLUSIONS

After testing the protein fodders used for the carp in summer II intensive 

raise system, in 2007, the result was that, SOPROFISH  fodder was the best 

valued by the biological material submitted to the experiment, even if the brut  

protein level contained was of 25 % compared to the ALLER CLASIC fodder 

(30 % brut protein).
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The growth variants with protein fodder type ALLER CLASIC and 

SOPROFISH were the most efficient for the carp breeding in the second 

summer, from the point of view of growth rhythm, fodder conversion ratio and 

protein efficiency percentage. (PER)

From the point of view of the economical efficiency, SOPROFISH   protein 

fodder led to obtaining a high fish production, of a superior quality compared to 

ALLER CLASIC fodder and the traditional fodders. This fodder conversion 

ratio recorded the lowest values, which particularly recommends its use for the 

intensive raise system of summer II. 
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