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SUMMARY

By the nature of the energy used and by the intervention way, fish breeding 

was and still is an ecological occupation in many countries, but one aimed at 

transforming it from an subsistent activity into a profitable one which imposed 

the intervention intensification by: increasing the energy entries, increasing the 

flux speed and making the use of energy efficient.  

With this experiment we aimed at obtaining a material aged two summers 

through the use of an ecological technology based on stimulating the 

development of natural food by using different proportions of the mineral and 

organic fertilizers and fodder.

The experiment took place in five experimental ponds and a witness pond 

belonging to Cazaci-Marata Experimental base no. 2. The population material 

comes from CCDP Nucet, with an average weight of 50+10gr. The best 

production obtained in the 2

nd

 growing variant, made by the use of both mineral 

and organic fertilizers and by the use of fodder is of 1230 kg (the unitary 

production 3.075 kg/ha). The quantity of administrated fodder is of 2.250 kg. 

The final average weights are: carp 945g, sanger 990g, novac 948g and cosas 

708g.

Key words: polyculture, carp, fertilizers, ecologic.

INTRODUCTION

One of the current goals of pisciculture is the accruement of fish production 

by exploitation of some unconventional resources of food, and chiefly of natural 

trophic reserves existing on the fishy ponds. For achievement of this objective 

we accomplish on C.C.D.P. Nucet the rearing in polyculture of Ciprinus carpio 

species with phytoplanktonophagous species (H. molitrix, Ct. idella and A. 

nobilis). This species eat especially natural trophic sources, phytoplankton and 

zooplankton. Rearing in polyculture of carp with Asian cyprinids determines: 

qualitative and quantitative accretion of organic meter and holding it on an 

increasingly level, as well as better plankton coefficient. This affluence in 
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organic meter and plankton has been appearing as an effect of consumption by 

the Ctenopharingodon idella of aquatic growth from the ponds (including of 

telluric vegetation distributed in ponds), hastening on this way the 

mineralization process from the greenery phase to the nitrates phase and 

increasing quantity of biogenic matters.

Using of Hypophthalmichthys molitrix inhabit in polyculture with carp also 

determine the improvement of quality and quantity of plankton from ponds.

MATERIAL AND METHODS

The rearing experiments of carp in polyculture with Asian cyprinids on 

second summer have been made in six experimental ponds belonging to Cazaci-

Marata experimental base.

Preparation of ponds has been made according to technological standards 

of traditional pisciculture. In winter when the ponds were still dried, it was 

delivered 500 kg/pond of calcium lime. To avoid the entrance in ponds of wild 

fingerlings, the flushing has been made through nytal bolters with 1 mm 

meshes.

The material for population came from CCDP Nucet, gained by artificial 

reproduction of species and reared in first summer in ponds of Cazaci base 

(experiment processed on elder chapter). Fry were bringing for hibernation in 

ponds of CCDP Nucet, when it was carefully controlled making optimal 

facilities for hibernation.

Anticipatory bringing in ponds, fry were healthily and parasitically 

analyzed.

Stoking of experimental ponds was made on May 10 in 2008 on a water 

temperature of 20 

0

C.

Feeding of fish reared in second summer has been made on a combination 

fodder which has a protean content of 25 %.

Biochemical composition of used fodder on rearing in second summer: 

proteins 25 %, fats 4.5 – 5.6 %, carbohydrates 27 – 33 %.

The composite fodder consists of: sunflower grits 25 %, vegetable products 

25 %, cereal crops 30 %, wheat bran 10 %, meat meal 9 %, fish meal 1 %.
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In this experiment, the initial intake of fodder agreed for rearing of fish was 

2.5 % from the body mass/day. In the first day of experiment fish were allow to 

settle into the new environment without feeding. From the second day it started 

the delivery of 25 % from the calculated ration of fodder for adaptation at the 

feeding intensity, and in the next days it was continued with 50 – 75 % and 

finally with 100 % in the fourth day. Total amount of fodder/day was delivered 

at pointed crops in two equal rations. The daily control on the feeding crops was 

made to determine if the fish consume the fodder or not. During the experiment, 

after the gained results from check seining, the fodder ratio has been reduced at 

2 % respective 1 % at the end of experiment.

With 3 – 4 dais afore flushing it is delivered the organic manure, doses are 

given according to the level of biogenic elements from water.

The most important quality parameters of water that were allowed for 

during the experiment have been represented of: dissolved oxygen 

concentration, pH and temperature, we determined daily, and the level of 

nitrate, nitrite, phosphates, chemical consumption of oxygen we determine 

weekly.

For determinations we used the following equipment: oxygen concentration 

and saturation per cent has been determined with WTW Oxi 315 i calibrator, the 

pH has been determined with WTW pH-meter, and water temperature was 

determined with a mercury thermometer.

For the other marked parameters it has been used standard methods of 

determination (APHA, 1985). Water transparency was determined with the 

Secchi disc.

RESULTS AND DISCUSSIONS

Coefficients of technological efficiency

Production made by mineral fertilization with phosphorous 30 kg and 

nitrogen 50 kg/ha and by organic fertilization with 10,000 kg/ha.

The average phytoplankton biomass 450 kg/ha, the total phytoplankton 

biomass kg/production cycle 18000 kg.

The average zooplankton biomass 72 kg/ha, the total zooplankton biomass 

kg/production cycle 1440. The total plankton production was19440.

Table 1 Rearing pond no. 1 Marata 0.4 ha

Species Density g/ex Total 

mass kg 

per ha

% S Nr. ex/ha Producti

on

Kg/ha

% 

producti

on

C.carpio 1500 42 63 92 1380 538 41

H.molitrix 1200 50 48 94 1128 516 40

A. nobilis 500 50 25 100 500 175 13,5

Ct. idella 300 50 15 100 300 60 4,6

Total 3500 151 3308



Corina Gheorghe et al.60

Ecological efficiency of energetic accessions 1289/19440 = 6.6%. Fish

productivity on pond 1 Marata = 0.89.

Structurally the plankton presents a diversification of phyto and 

zooplankton species specific to average eutrophy condition, whereat are 

represented all groups with a slight domination of cianiphita from 

phytoplankton and of Cyclops from zooplankton. In fish population, carp and 

silver carp have the best magnification rate of biomass, but the share to 

production spore suggest that silver carp come in with a rate that exceed its 

share of participation in stoking rule which is accountable through trophic 

specialization of silver carp and its position in the food chain. Because of 

disability to capitalize effectively the plankton that is the main food source in 

the pond, grass carp has the smallest magnification rate of biomass. Rearing in 

poly culture of second summer cyprinids based on natural food fostered on 

mineral and organic fertilization is efficient as production but especially through 

quality. The trophic base proves to be able to sustain trophically the species 

increase stoking densities, species that also have a satisfactory growth rate.

Production made by mineral fertilization with phosphorus 30 kg/ha and 

nitrogen 50 kg/ha, by organic fertilization 5000 kg/ha and by feeding 5625 

kg/ha with compound fodders having a protean contend of 25 %.

Table 2 Rearing pond no. 2 Marata – 0.4 ha

Species Ex/ha g/ex Total kg % S Ex/ha Production

kg/ha

% of prod.

C. carpio 1500 45 67,5 90 1350 1207.5 42.5

H. molitrix 1200 50 60 90 1080 1009 35.5

A. nobilis 500 55 27.5 95 475 422.5 14.8

Ct. idella 300 50 15 100 300 197 6.9

Total 3500 170 2836

The average phytoplankton biomass 560 kg/ha, the total phytoplankton 

biomass kg/production cycle 22400 kg.

The average zooplankton biomass 82 kg/ha, the total zooplankton biomass 

kg/production cycle 1640 kg. Total production of plankton 24040 kg/ha. 

Biomass value indicates the wagging in fresh of biological material. Ecological 

efficiency = 9.7 %. Fish productivity of pond 2 Marata = 0.94

Production made by feeding – compound fodders having 25 % protein –

5000 kg/ha.

Table 3 Rearing pond no. 3 Marata – 0.4 ha

Species Ex/ha g/ex Total kg % S Ex/ha Production

kg/ha

% of prod.

C. carpio 1500 50 75 92 1380 1078 45.3

H. molitrix 1200 50 60 94 1128 787 33.1

A. nobilis 500 50 25 95 475 337 14.1

Ct. idella 300 50 15 92 276 173 7.2

Total 3500 175 3259 2375
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The average phytoplankton biomass 232 kg/ha, the phytoplankton biomass 

per production cycle 22400 kg/ha.

The average zooplankton biomass was 32 kg/ha, the total zooplankton 

biomass was 640 kg/ha. Total plankton biomass 9920 kg/ha. Total energetic 

accessions 14920. Ecological eficiency of energetic accessions = 9,7%. Fishy 

productivity of pond 3 Marata = 0.93.

Production made by mineral fertilization with phosphorus 30 kg/ha and 

nitrogen 50 kg/ha and by delivering 5000 kg of compound fodders having 25 % 

protein.

Table 4 Rearing pond no. 4 Marata – 0.4 ha

Species Ex/ha g/ex Total kg % S Ex/ha Production

kg/ha

% of prod.

C. carpio 1500 50 75 88 1320 1076 43.5

H. molitrix 1200 46 55 90 1080 1000 40.4

A. nobilis 500 50 25 100 500 238 9.6

Ct. idella 300 50 15 83 249 159 6.4

Total 3500 170 3149 2473

The average phytoplankton biomass 365 kg/ha, the phytoplankton biomass 

per production cycle 14600 kg/ha. The average zooplankton biomass was 60 

kg/ha, the total zooplankton biomass was 1200 kg/ha. Total plankton biomass

15800 kg/ha. Total energetic accessions 20800. Ecological efficiency 

2473/20800 = 11.8. Fishy productivity of pond 4 Marata = 0.93.

Production made by delivering 5450 kg of compound fodders having 25 % 

protein and by organic fertilization with 6000 kg/ha of manure.

Average phytoplankton biomass production was 328 kg/ha and the 

phytoplankton biomass production per production cycle was 13120 kg/ha.

Table 5 Rearing pond no. 5 Marata – 0.4 ha

Species Ex/ha g/ex Total kg % S Ex/ha Production

kg/ha

% of prod.

C. carpio 1500 50 75 90 1350 1225 43.3

H. molitrix 1200 50 60 94 1128 1056 37.3

A. nobilis 200 312 62 100 200 388 13.7

Ct. idella 300 50 15 83 249 159 5.6

Total 3200 0 212 2927 2828

Average phytoplankton biomass from rearing pond Marata has been 445 

kg/ha, and the total phytoplankton biomass 17827 kg/ha.

The average zooplankton biomass was 56 kg/ha, and the total biomass 1120 

kg/ha.

The total plankton biomass has been 18947 kg/ha. The energetic accessions 

by feeding were 5450 kg/ha and by manure were 6000 kg/ha.
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Ecological efficiency 2709/23277 = 11.6. Fishy productivity of pond 5 

Marata = 0.94. Phytoplankton disclosed the influence of fertilizer type, the 

presence and dominance of euglenophyta, the incessantly of clorophyta and 

poor representation of the other groups; diatom and cianophyta.

Production made by organic fertilization with 2000 kg/ha, by mineral 

fertilization with phosphorus 30 kg/ha and nitrogen 50 kg/ha and by delivering 

of compound fodder with 25 % protein – 5550 kg/ha.

Table 6 Rearing pond no. 6 Marata – 0.4 ha

Species Ex/ha g/ex Total kg % S Ex/ha Production

kg/ha

% of prod.

C. carpio 1500 50 75 90 1350 1225 43.3

H. molitrix 1200 50 60 94 1128 1056 37.3

A. nobilis 200 312 62 100 200 388 13.7

Ct. idella 300 50 15 83 249 159 5.6

Total 3200 0 212 2927 2828

Average phytoplankton biomass was 328 kg/ha, the phytoplankton biomass 

per production cycle 13120 kg/ha.

The average zooplankton biomass per season was 38 kg/ha, and total 

zooplankton biomass 760 kg/ha.

The total plankton biomass was 13880 kg/ha. The accessions of anthrop 

energy: manure 2000 kg/ha and fodder 5500 kg/ha. The ecological efficiency 

2828/19380 = 14.5 %. The fishy productivity of pond no. 6 Marata = 0.93.

The parameters of quality followed throughout the experiment are 

represented by: temperature, oxygen, nitrite, nitrate, ammonium, phosphates, 

pH, calcium, alkalinity, hardness, CCO and chlorides.

Variations of these parameters are showed in the following charts.

Temperature, the determining factor in the evolution of technology (the 

fertilizer were delivered depending on temperature) varied between 20

0

C on the 

stoking moment and 15.5

0

C on the end of experiment, and recording a 

maximum of 28.8

0

C. The determinate values of temperature are concordantly 

with rearing of carp and Asian cyprinids.

Evolution of temperature along the experimental period is processed in fig. 

1.

Fig. 1 Variation of temperature during the rearing time
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Variation of pH on experimental ponds oscillated through 7.0 – 8.0 and is 

processed in figure 2.
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Fig. 2 Variation of pH during the experimental time
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Fig. 3 Variation of CCO and of oxidation ability to KMnO4

The CCO was determining in the lab weekly for all experimental ponds. Its 

variation has been situated in optimum limits for rearing and development of 

fish and reaching a peak on July. This was due mainly because of high 

temperature in this time.
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Fig.4 Variation of ammonium ion

The variation of this ion has been registered weekly, being considered one 

of the critical parameters on determination of organic fertilizer doses and for 

checking of water quality. With the change in this parameter we count also for 

the health examination of fishy material.

During the experiment, the ammonium ion recorded values fairly high in 

the experimental ponds wherein has been delivered manure.
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Variatia ionului fosfat pe durata perioadei 

experimentale
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Fig. 4 Variation of phosphate ion

Variation of phosphate ion was determined by the natural biological 

productivity and by the delivered amount of superphosphate. On the ponds 

wherein it was delivered superphosphate there has been a real increase in the 

content of this ion, and the one in which has also delivered manure, it was noted 

that due to increasing natural productivity of pond, also the level of phosphates 

recorded a significant increase.

After 120 days, the fish have been catch, descry from the point of view of 

ichthyo-pathologic shape, count and weight, and growth result has been 

calculated using the indexes as described in chapter Materials and methods.

Aristichtis nobilis catch at the end of experimental period

CONCLUSIONS

- rearing in poly culture of carp and Asian cyprinids induce the qualitative 

and quantitative increase of organic matter and maintenance of these on a 

superior level.

- plankton index have a superior level. This wealth in organic matter and 

plankton, appeared as a result of consumption by the Ctenopharingodon idella 

species of aquatic vegetation from the ponds (including of land vegetation 

delivered in ponds), of forwarding on this path of mineralization process from 

the vegetation stage to nitrite stage and increasing quantity of biogenic matters;

- using in stock of Ctenopharingodon idella species, by consumption of 

emerged macro vegetation, positively affect the increase of biogenic base 

(plankton and benthos) reaching better values;
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- Hypophthalmichthys molitrix species stocked in poly culture with the carp 

also determine increasing in quality and quantity of plankton from ponds;

- the use of Asian cyprinids species in poly culture have a breeder role on 

ponds invaded growing, obtaining increases of production up to 500 – 600 

kg/ha.

- for achieving of higher productions of Asian species it is needed only by 

ensuring abundant natural food by delivering mineral and organic fertilizers;

- delivering organic and mineral fertilizers must make dependent upon the 

evolution of main physico-chemical parameters of pond water.

- after making the studies it was found that the most advantageous method 

for rearing carp is the one in poly culture with Asian cyprinids.

This is explain by the fact that Asian species can develop very well on the 

basis of natural food, provided by mineral and organic fertilizers and its are not 

competing at fodders delivered for carp.
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