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ABSTRACT 

             Experiments were conducted to assess the effects of African 

catfish (C. gariepinus) as a predator control interaction for unwanted 

tilapia offspring in a polyculture system and bamboo poles as substrate 

for periphyton development, on growth performance and production of 

the mono-sex , mixed -sex Nile tilapia (O. niloticus)and common carp (C. 

carpio) in semi-intensive  polyculture pond system over a period of 150 

days supplemented with wheat bran. Control and three treatments were 

tested using twelive   200 m
2 
earthen ponds randomly applied as follow: 

Control : ponds stocked with 400 mixed sex Nile tilapia (1:1) + 200 

common carp+100 catfish (without  treatment). 

 (T1):  ponds stocked with 400 male Nile tilapia+200 common carp+100 

catfish +fertilization, supplementary feed and bamboo poles. 

 (T2):  ponds stocked with 400 mixed sex Nile tilapia (1:1)+200 common 

carp+ fertilization , supplementary feed and bamboo poles . 

 (T3):ponds stocked with 400 mixed sex Nile tilapia+200 common 

carp+100 catfish+ fertilization , supplementary feed and bamboo poles  

  Fish were fed a wheat bran diet ration of 3% of body weight per 

day. Statistical analyses of the three replicates of control, T1, T2 and T3 

indicated that growth performance and production were significantly 

higher for treatment (T1) in which male tilapia and catfish were stocked. 

Mixed-sex Tilapia production in polyculture without African catfish was 

significantly lower than the culture systems with either all male tilapia or 

mixed sex tilapia with catfish . The mean gross fish yield (kg/200m
2
) 

varied from 120.7 kg/pond  for (control), 348.5 kg/ pond for (T1) , 208.8 

kg /pond for (T2), and 301.1 kg/pond  for (T3) . The study indicated that 

bamboo poles as substrate for periphyton , fertilization, supplementary 

feed and African catfish were a superior alternative to improve fish 

production under pond conditions. Water quality parameters variation in 
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mean values  were within acceptable ranges for fish culture. It could be 

concluded that T1 was the best in term of growth performance and 

economic evaluation . 

 Keywords: Mono-sex, mixed –sex, N. Tilapia, C. carp, A. catfish,      C. 

gariepinus, supplementary feed, organic & inorganic 

fertilizers, periphyton. 

 

 

 

INTRODUCTION 
 

The demand for fish in Egypt is increasing in response to the health 

benefits of fish and increasing human population.In the last few years, increased 

interests in aquaculture and polyculture has been witnessed due to spurred 

interests of many people in fish farming, and this will continue to play an 

important role in meeting the demand for fish (FAO, 2007and Solomon and 

Boro, 2010).    

From a theoretical viewpoint, the advantages conferred by adding 

substrate to an aquaculture system is an increase in the energy and nutrient 

transfer efficiencies of the system owing to the additive effects of the periphyton 

and phytoplankton- based components of production. Herbivorous fish generally 

require larger-sized food sources such as benthic algae, alga-based detritus or 

higher aquatic plants, which can be harvested more efficiently as well as 

zooplankton to supplement the intake of phytoplankton by omnivorous fish. Hard 

substrates such as bamboo and other tree branches, which are generally absent in 

traditional fish ponds are essential component of the periphyton-based 

aquaculture for inducing bacterial and zooplanktonic biomass associated with 

alga growth. This abundant natural food is exploited directly by many 

herbivorous and omnivorous fish as a basic source of food (Azim   et al., 

2001and Sahu, et al., 2007). 

In the present study, a system of periphyton-based aquaculture was 

considered as an alternative to fish production in conventional, substrate-free, 

pond. The design of treatments focused primarily on improving fish yield 

through the use of minimal quantity of substrates, optimal level of fertilization 

with organic manure that will compensate for the small quantity of substrate used 

by inducing enough natural production, and the application of supplementary 

feed. Monoculture of an indigenous farmed species, catfish, was used with the 

principal aim of improving fish production in aquaculture systems (Amisah        

et al., 2008).  

The overpopulation of tilapia in confined ponds is an obvious problem, 

and causes stunted growth due to the shortage of natural food, particularly in 
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semi-intensive culture. However, the control of tilapias population by predator 

culture has been practiced worldwide (Abdel-Tawwab, 2005). 

Culturing fish in polyculture system makes better use of land and water 

as it results in greater fish yields, together with higher economic returns than 

monoculture (Giap et al., 2005), as well as polyculture system consider one of 

the most effective ways to overcome overpopulation of tilapia fry when tilapia 

polycultured (co-cultivated) with fry-consuming fish such as catfish.                    

El Naggar (2007) concluded that introduction of catfish is at the rate of 13%      

of total tilapia stocked has not only eliminated 70% of total tilapia recruitment 

but also enhanced total pond production of marketable size.  

 Periphyton-based aquaculture can be practised wherever fish farming is 

possible (Azim et. al., 2001). It is considered the best practice of fish farming 

since it requires only cheap and readily available inputs, yet highly efficient. It is 

a flexible technique that originated from indigenous knowledge of brush park 

fisheries where bushy tree branches installed in water bodies served as a device 

for attracting fish for harvesting (Sahu, et al.;2007). 

 

MATERIALS AND METHODS 

 

Pond Preparation and Stocking :The experiment was to be conducted in 

twelive earthen ponds (each 200 m
2
 surface area ) located at Serow Fish 

Farm,National Institute of Oceanography And Fisheries, Dukhlia Governorate 

,Egypt. These ponds were firstly drained and cleaned, then supplied with 

drainage freshwater from El-Serow drainage canal to a depth of 0.8-0.90 m. The 

experimental period lasted for 5 months(150 days, initiated on first June till first 

November).Experimental ponds were sun and air dried for three weeks, and 

planted with bamboo poles with mean diameters of 10.0cm and mean lengths of 

100.0cm. Bamboo poles were driven vertically into the pond bottom at 1 metre 

intervals at the density of 4 poles per m2. Three replicates were performed as 

follow : 

Control : Ponds stocked with 400 mixed sex Nile tilapia (1:1) + 200 common 

carp+100 catfish (without any treatment). 

Treatment 1 (T1):  Ponds stocked with  400 male Nile tilapia+200 common 

carp+100 catfish + Fertilization , supplementary feed and bamboo poles. 

Treatment 2 (T2):  Ponds stocked with 400 mixed sex Nile tilapia (1:1)  + 200 

common carp+Fertilization , supplementary feed and bamboo poles . 

Treatment 3 (T3): Ponds stocked with 400 mixed sex Nile tilapia+200 common 

carp+100 catfish +Fertilization, supplementary feed and bamboo poles. 

              Details of the stocking for each treatment are presented in Table 1. 
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Table 1.   Fish species compositions in each treatment, numbers and mean   

(±SE) of initial total weight and length under varying 

conditions. 

Treatments No. fish / pond Initial total  

wt. ( g ) 

Initial total length  

( cm ) 

Control : 

    Mixed sex Tilapia  

    Common carp 

    Catfish 

T1 :  

    Male Nile Tilapia   

    Common carp 

     Catfish 

T2 :   

    Mixed sex Tilapia  

    Common carp 

 T3 :   

  Mixed sex Tilapia  

   Common carp 

  Catfish 

 

400 

200 

         100 

 

400 

200 

100 

 

400 

200 

 

400 

           200 

100 

 

19.8 ± 0.69a 
20.4 ± 0.66a 
27.6 ± 0.08a 

 

20.6 ± 0.87
a
 

20.2  ± 0.35
a
 

26.8 ± 0.14
a
 

 

19.1 ± 0.97
a
 

19.2  ± 0.37
a
 

 

20.9 ± 1.59
a
 

20.7 ± 0.49
a
 

26.2 ± 0.14
a
 

 

10.8 ± 0.74a 
11.5 ± 0.57a 
12.3 ± 0.11a 

 

11.9 ± 0.75
a
 

10.6 ± 0.83
a
 

11.9 ± 0.04
a
 

 

10.9 ± 0.75
a
 

11.6 ± 0.88
a
 

 

10.7 ± 0.24
a
 

11.2 ± 0.49
a
 

11.6 ± 0.04
a
 

 

Fortnightly, the amount of fertilization using chicken manures 

supplemented with industrial grade urea and tripelsuper phosphate, was applied 

to maintain a nutrient level of  1 ppm N:0.5 ppm P (Tacon, 2003 and               

Kumar and Burgess, 2005). Available nitrogen (N) and phosphorus (P) from 

chicken manures were measured based on Gopakumar et.al. (2000) and Kumar 

and Burgess (2005). 

  The amount of supplementary feed was calculated on N-P equivalence 

of 0.2 g N and 0.01 P/100 g wet body weight of fish daily (Hassan et al., 2000, 

Islam, 2002 and Milstein et. al., 2003), the sources of which were different. 

Inorganic fertilizers( Urea with 46.5% N and TSP 46% P) were used at a rate of 

0.345 kg P/feddan (100 g TSP/pond ) and 2.5kg N/feddan (0.5 kg urea / pond ) 

every two weeks , respectively . After stocking in water in plastic barrels and 

were broadcasting this mixture over the pond water surface (Hussein,1995        

and 2002).Chicken manure was broadcast over the ponds surface at a rate of 15 

kg/pond  biweekly .Ponds were fertilized for 2 weeks before stocking fish to 

allow natural food to develop and thereafter on each fortnight ,respectively, as 

recommended by Hussein and Abdl-Hakim(2003).  In this experiment, all the 

experimental ponds(without control ponds) received the same quantity of  N and 

P,but the sources were different as given in Table 2.  

               The organic fertilizers(chicken manure) and inorganic fertilizers  were 

added to the pond at biweekly interval ,while supplementary feed (wheat bran) 
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Table 2: Approximate chemical composition , inorganic (Urea and TSP) , organic 

(chicken manure) fertilizers and supplementary feed (wheat bran) and 

nutrient applications rates as kg/pond during the experimental period (% 

Dry matter basis, Mean ± SE) . 

Treatments Chicken 

 manure 

Inorganic 

fertilizer 

(Urea+TSP) 

Supplementary 

feed 

 (Wheat bran) 

Periphyton 

Dry matter       

 

Crud protein 

 

Ether extract   

 

Crude fiber                                                  

 

Ash 

 

N free extract       

 

Nitrogen (N %)            

 

Phosphorus(%P2O5)        

 

N:P ratio                   

 

Kg/ fed/150 days      

88.66± 

 0.01 

24.88± 

 0.15 

11.42±  

0.19 

9.38±  

0.07 

19.96± 

 0.12 

23.74± 

 0.11 

3.87±  

0.03 

1.93± 

 0.04 

2.01±  

0.03 

1300 

- 

- 

- 

- 

- 

- 

46.0 

46.0 

1 

146 

88.7± 

1.11 

15.2± 

0.17 

3.9± 

0.14 

8.3± 

0.16 

6.1± 

0.15 

54.6± 

0.12 

15.14± 

0.53 

3.57± 

0.04 

3.17± 

0.19 

3770 

16.3
(1)

 

45.6
(1)

 

7.7
(1)

 

0.27-1.22
(2) 

10
(3) 

27.3
(1)

 

- 

- 

- 

- 

1) Tang and Hwang (1967) 

2) Aeronson et al,. (1980) , de Moor and Scott (1985) 

3) Xu (1989). 

 

was added on daily basis at a rate of 3% wet body weight of fish daily. The 

amount of feed was increased monthly according to the measurement of fresh 

fish body weight. Fish growth was measured in terms of increase in body weight  

 by random capturing(10%) of each fish species from the ponds on each month,  

throughout the experimental period .After obtaining the data, the fish were 

released back into their respective ponds. Wheat bran supplementary  feed 

containing 15.2 % crude protein (0.50 LE/Kg) was introduced to fish in 

treatments ponds starting from day 30 till the end of the experiment at starvation 

level with feeding frequency twice daily at 10.00 and 14.00h six days a week, 

total amount of feed added to each pond was used as an estimate of feed 

consumption. 

Fertilizers were dissolved in water and then spread over the pond surface. 

One week prior to stocking, the sex was visually determined and male and 

female fish were manually sorted into separate hapas. Tilapia were stocked at a 
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density of 3  fish/m2 ( 600 fish/pond) in all three treatments. The sex ratios of 

tilapia in treatment T2 was maintained at approximately a 1:1 ratio. African 

catfish were stocked at a density of 0.5  fish/m2 ( 100 fish/pond) in treatments  

T1 and T3 .  

Fifteen days after the ponds had been filled with water, experimental fish 

were released into the ponds at a rate of 600 fingerlings / pond . The experimental 

fish used for the present study were collected from fishponds located at the 

Serow Fish Farm . Fish of all species were randomly assigned to treatments .        

The following measurements were taken during stocking of each pond 

To monitor growth parameters, tilapia sp. , common carp and African catfish 

were : individual lengths and weights of 40 male tilapia (T1), 40 mixed sex 

tilapia (control ,T2 and T3), 10 African catfish (T2 and T3), and total weight of 

the fish remaining to be stocked. African catfish were introduced into the culture 

system two weeks after stocking of the tilapia to ensure that tilapia species 

fingerlings were abundant in the culture system at the time of the African catfish 

introduction. Samples of cultured fish species were captured randomly by using 

drag net from each experimental treatment and released back into their respective 

ponds after recording the data for wet body weight (WBW). At the end of the 

experiment all substrates were removed,ponds drained, and all fish harvested.  
 

Data were collected on Gross production; i.e.: 

1) Total bulk weight by species harvested per pond. 

 2)  Net wet body weight gain (NWG) (g) = Mean final fish Wt. (g) - Mean 

initial fish Wt.(g). 

3)  Specific growth rate was determined by the formula as: 

      SGR = [In (Final wet body weight)– In (Initial wet body weight)] /Culture 

period(days) x100 

 4) Condition Factor(K):The condition factor(k)was calculated From the 

relationship : 

K = 100w/ L
b 
 . 

Where:W = The weight of the fish in grams, L = The total length of the fish in 

centimeters and b = 3 (Tudorancea et al., 1988). 

Water Quality Analysis and samples: Water quality samples were collected 

monthly from each pond manually from the middle of water column by putting a 

closed sample bottle and opened in the desired depth, this procedure was done in 

different five spots in each pond then samples were mixed in a plastic bucket and 

1 litter sample was taken as a representative water sample of each pond. These 

samples were taken 1 week after fertilizer application. At the time of sampling, 

water temperature, dissolved oxygen visibility was measured in addition to their 

measurements two times weekly. Water temperature and dissolved oxygen were 

measured daily at 900 h using dissolved oxygen and temperature meter  ( model 
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Orion 835 A), pH was measured daily by (Acumen 25 meter), total alkalinity, 

nitrate (No3), total ammonia nitrogen (TAN;NH3/4) were measured according to 

Boyd (1990) and APHA (2000).  Phytoplankton, zooplankton and chlorophyll-A 

were calculated using Vollenweider (1969) equation. Plankton concentrations in 

the various treatments were related to fish production. Gross and net primary 

productivity were measured fortnightly using the light and dark bottle method 

according to the following equations (Cole 1983): 

           Gross productivity (mgO2/ m
3
/h) =  (LB – DB) x 1000 / PQXt 

           Net productivity (mgO2/ m
3
/h)     = (LB – IB)  x 1000 / PQXt 

Where: LB is the concentration of oxygen in the light bottle (mg/L), DB is the 

concentration of oxygen in the dark bottle(mg/L), IB is the concentration of 

oxygen in the initial bottle(mg/L), PQ is the photosynthetic quotient(assumed to 

be 1.2), and t is hours of incubation. 

Fish samples:  Samples of each fish species from each pond were collected 

monthly, and then fish was weighed and immediately returned to the water of the 

same pond. At the end of the experiment, all fish were harvested and weighted.  

Statistical analysis: The variation in parameters and significance and their 

interaction among the different treatments for these parameters were tested by 

using SAS Program Ver. 9.1 (SAS, 2005). Significant results were compared 

using Duncan’s Multiple Range Tests (1955) with repeated sampling to observe 

the comparison of mean values among the treatments . Standard error (± SE) of 

treatment means was calculated from the residual means square in the ANOVA.  

 

RESULTS AND DISCUSSION 

Fish growth performance and production : 

             The data on the growth performance, i.e., average initial weight               

(g /fish), average final weight (g/fish), average initial length(cm/fish), average 

final length (cm / fish) ,average net weight gain(g /fish), SGR, condition factor 

(K) and total fish production (Kg / pond) for all experimental fish as effected      

by the experimental treatments (organic , chemical fertilizers, supplementary   

feed and African catfish (C. gariepinus) as a predator control interaction             

in polyculture pond system) are presented in Table 3.  

            On the basis of comparison of mean values of average body weight in 

different treatments, the growth performance of Nile Tilapia (O. niloticus),  

Common carp (C.carpio) and African catfish  (C. gariepinus) for all treatments 

of fertilizations, bamboo substrate and supplementary feed during the 

experimental period ( in 150 days) were better with T1 and T3,while the other 

treatments were lower than this treatment (Table 3).The group of fish in T1 had a 

significant  ( P>0.05) highest body weight , average daily weight gain ,  SGR  

and condition factor than the rest of experimental groups .As evident from  
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comparison of means of average body weight, T1 and T3were the best treatment 

as compared to other treatments. 

   As presented in Table (3), DWG and TFP of the fish species populations 

were significantly(p<0.05) higher for treatments (T1) (stocked with male tilapia 

species) than treatments T2 and T3. However, there were a significant 

differences between fish species populations for DWG and TFP  in T2 and T3. 

The well established fact that male tilapia species in a monosex population grow 

faster than individuals in a mixed-sex population may account for this finding. 

There were no significant differences in growth performance of catfish among all 

treatments ( P>0.05). 

    As presented in Table (3), the group of fish in T1 had asignificant 

(p<0.05) highest total production (348.5 Kg / pond), followed by T3 (301.1 

Kg/pond) ,T2 (208.8Kg/pond) then control (120.7 Kg/pond) , respectively. 

Average final wet weight ,net weight gain ,SGR and condition factor(K) 

followed the same manner of production parameters, however SGR has the 

highest value was achieved by T1. These are in agreement with results of 

Hussein and Abdel-Hakim (2003) and Eid et al.(2010). 

The carnivorous catfish (Clarias gariepinus) not only functions as a 

biological control, but also increases economic gain due to its high market value. 

However, population control of tilapias by culture with predators has been 

practiced worldwide. Various predatory fish species have been used with varying 

success in combination with different tilapia species depending on their 

availability. However, the  difficulty in breeding or obtaining predators of the 

correct size often resulted in limited application of this population control method 

(Penman and McAndrew, 2000).The proper use of predatory fish is considered as 

a safe biological method for covering tilapia overpopulation in ponds without 

affecting the big size prey. Moreover, Clarias species are widely cultivated under 

various systems (Haylor, 1989)  

   Semi-intensive culture of Nile Tilapia Oreochromis niloticus commonly 

utilizes organic and inorganic (chemical) fertilizers to increase primary 

production and ultimately fish yield. This system could be useful and applicable 

in fish farms or fish culture stations where water supplies are readily available 

and water loss through evaporation or by seepage is replaced regularly (El 

Naggar et al , 2008 ). Fertilization research have been essentially trial and error 

studies evaluated primarily by yield comparisons, rather than focusing on a actual 

dynamic process which rarely determine the effectiveness of particular 

fertilization strategy (Abbas et. al.; 2010). Using of chemical fertilizer sources of 

N and P (rather than organic fertilizers) also helps maintain high water quality, 

i.e., high dissolved oxygen (DO)   and   moderate pH (Ibrahim and Nagdi, 2006).  
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Water Quality parameters During the Experimental period : 

  Average of water quality data variation for different water quality 

parameters of different treatments over the study period are presented           

(Table 4). Water quality parameters were within acceptable ranges for fish 

culture. There were significant (P>0.05) differences in water quality parameters 

between the different treatment ponds. 

As shown in Table (4) all of water quality parameters were affected by 

treatments, except for water tempreture, DO and pH.The Use of inorganic , 

organic fertilizers and supplementary feed improved water quality through 

stimulation of natural food, mainly phytoplankton and zooplankton, suitable for 

the filter feeding tilapia and carp species. Organic fertilizers acts as an energy 

source for bacterial growth , but the aerobic decomposition of organic matter by 

bacteria is an important drain of oxygen supplies in ponds (Boyd, 1982). Both 

phytoplankton and zooplankton biomass were significantly higher in ponds with 

improved fertilization compared to ponds with poor nutrition (Table 4). Total 

ammonia nitrogen fluctuated throughout experiment but remained below 1 mg/ L 

and at the pH levels observed; NO2, NO3 and total alkalinity (mgCaCo3/l) 

probably did not adversely affect fish performance. Major water quality 

parameters measured during the study remained in the favorable range for        

fish culture (Boyd, 1990), suggesting that cultured fish growth performance was 

not limited by any of the water quality parameters. Comparable results were   

obtained by Lawson (1995). All ponds were within acceptable range of          

water quality parameters during the study.    

As shown in Table (4), no significant differences(P≤0.05) were observed 

in water temperatures among treatments.However, the higher value of water 

temperature in T2 (28.9±0.91) received organic , inorganic and feed may be 

attributed to the increase in organic matter contents of this pond that may lead to 

temperature increase . This range was beneficial to fish culture and these are in 

agreement with results of Hussein and Abdel-Hakim (2003).The concentration of 

dissolved oxygen (DO) were not significantly (P≤0.05) influenced by the 

experimental treatments. Oxygen levels in all treatment ranged between          

(6.5 -7.2mg/ L) throughout the experiment, and were within the optimum range 

and higher than 5 mg/ L which reported by Boyd (1990) as the minimum 

desirable DO level in fish ponds. These are in agreement with results of Hussein 

and Abdel-Hakim (2003).                              

PH remained fairly alkaline throughout the study period. pH ranged 

between 7.8 and 8.5 and not significantly(P≤0.05) influenced by the experimental 

treatments and this is in agreement with Boyd (1998) and Hussein and Abdel-

Hakim (2003). Boyd (1990) reported that application of ammonium and urea- 

based fertilizers can cause acidification of pond water because of nitrification,  
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which produces two hydrogen ions from each ammonium ion. The ammonia 

concentrations (NH4-mgN/l) were significantly (P≤0.05) influenced by the 

experimental treatments and they ranged between 0.19-0.39 mg/l. These results 

show a slight increase in ammonia concentration with the increase of the pH, 

which is in agreement with Hussein and Abdel-Hakim (2003). They reported an 

ammonia concentration of (0.181-0.297 mg/ L) in ponds fertilized with chicken 

manure and inorganic fertilizers. These low concentrations of ammonia may be 

attributed to ammonia utilization by phytoplankton (Boyd, 1998) or oxidation of 

ammonia nitrite especially in high dissolved oxygen level conditions (Boyd, 

2000). Total ammonia nitrogen fluctuated throughout experiment but remained 

below 1 mg / L and at the pH levels observed; unionized ammonia probably did 

not adversely affect fish performance. Major water quality parameters measured 

during the study remained in the favorable range for fish culture (Boyd, 1990), 

suggesting that fish growth performance was not limited by any of the water 

quality parameters. Comparable results were obtained by Hussein (2002 and 

2004).Alkalinity (as mgCaCo3/ l) values ranged from 108 mg/l to 262 mg/l and 

were significantly (P≤0.05) influenced by the experimental treatments. Diana      

et al.,(1994) reported that fertilization alone led to low alkalinity. Even though 

the values of physic-chemical characteristics of water ponds during the 

experimental period were within the acceptable limits for tilapia ,carps and mullet 

as indicated byMiranda-filho et al. (1996). 

The use of inorganic fertilizer improved water quality through 

stimulation of natural food, mainly phytoplankton and zooplankton .Both 

phytoplankton and zooplankton biomass were significantly (P≤0.05) higher in 

ponds with improved fertilization compared to ponds with poor nutrition      

(Table 4).    

Chlorophyll-a (mg/l) ,number of phytoplankton and zooplankton per liter 

in water , net productivity and gross productivity(gO2/m
2
/h)of different  treated 

ponds are presented in Table 4. There were significantly (P≤0.05) influenced    

by the experimental treatments .Net primary productivity values indicated             

greater autotrophic concentration to fish growth with the chemical fertilizer 

treatment. Net primary productivity in organically fertilized ponds in Hondoras 

was significantly greater than in inorganically fertilized ponds (Green                   

et al., 1989 and 1990).  

The effects of bamboo substrate on fish production in the three 

treatments, which were fertilized (organic + inorganic) and substrate with 

supplementary feeding application provided considerable growth differences 

among the treatments. Provision of bamboo substrates and supplementary 

feeding  resulted a greater fish production than in the ponds with substrate-free 

system . The results obtained in this study corroborate similar findings in which 

fish yields for substrate treatment than in ponds without substrate treatments 



 

 

 

                                    J. Product. & Dev., 16(2), 2011                                       259 

system have been documented (Azim et al., 2002a &b and 2003, and Amisah     

et al., 2008) yield recorded for the substrate system over the 90- day culture 

period   was 10 kg, which was more than fish yield in ponds substrate–free 

system  and this result also agrees with those found by Wahab et. al.,(1999) for 

Labeo calbasu in periphyton-based culture. Greater percentage of the 10 kg net        

yield was contributed by the significant growth performance of catfish. The    

high yield  from catfish may be partly attributed to the high survival percentage 

in the  culture systems. 

The study has demonstrated that fish production in the periphyton-based 

systems was higher than in the ponds substrate–free system. This could be 

accounted for by the additional feed provided by the periphyton surfaces      

(Azim et al., 2002 a & b, and Amisah et al., 2008). Periphyton is the    total 

assemblage of attached aquatic flora and fauna that are more   easily consumed 

by fish. In traditional fish ponds, as in the case of the substrate–free control, the 

pond bottom presents the only substrate for benthic algae to grow (Azim et al., 

2003 and 2004, and Amisah et al., 2008). Apparently this produces less food to 

meet the requirements of most culture species. However, tree branches as 

additional substrates, provide more algae along with zooplankton which provides 

natural food to increase fish yield. From   an ecological viewpoint, periphyton-

based culture represent appropriate natural source of food for fish production 

(Amisah et al., 2008 and Eid et al., 2010)  and performs better than the traditional 

substrate–free systems. Periphyton-based systems offer the potential for 

increasing natural food as well as nutrient efficiency for higher fish output in 

enclosed culture systems. 
 

Conclusions: 

1. The reliability of manually sexing tilapia is low and results in serious 

contamination of all male treatments with female fish. Reproduction 

undermined the all male treatment experiment. 

2.   Production of large adult tilapia is significantly lower in ponds with mixed 

sexes; however, the total biomass including reproduction does not            

differ gready. 

3.   Tilapia production in polyculture with African catfish is significantly lower 

than the culture systems with either all male tilapia or mixed sex tilapia. 

4.   African catfish predation of tilapia fry is sufficiently effective to serve as 

population control for tilapia. The active predation, however, occurred only 

in semi-intensive culture systems where fish are fed their natural diet. 

5.  Further research should be focused on the following areas: 1) the assessment 

of the effects of increased variation in tilapia and catfish stocking ratios,    

and 2) the bioeconomics of the polyculture versus the monoculture of    

catfish and tilapia. 
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The present study advice that fingerlings of catfish /Tilapia species of the 

same size/length should not be stocked at the same time, if to be stocked together, 

fingerlings of Tilapia are to be stocked for the two to three month before     

catfish, are stocked this is to enhance the feeding of catfish on tilapia larvae      

and water quality should be checked. 
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عهي أداءِ وركائس انبايبوانقراييط الأفريقي كا يفترش يطيطرةِ تذاخم  تأثير

خْتهَطَِ   و وحيذ انجنصِ  اننيهي هبهطيننتتا ِِ الإاننًو و ًُ في  وانًبروك انعادى،ان

 نتظاوِ الأضتسراع انًختهط .

 

 يحطن صانح حطين 

 يصر. -ت الأزهرجايع  -كهيت انسراعت  -قطى الأنتتا ِ انحيوانتي  –شعبت أنتتا ِ الأضًاك 

 

 حتتذا و ٗ اىبتتبٍب٘ ٗسمتتب ض اىخغتتَيذ ٗاىاتتزاض اى تتب ٚىخقَيتتيٌ حتتؤتيشاث    اىخدتتبسةأخشيتتج    

اىَْت٘  أداض ػيتٚ اىقشٍ٘ط  اى شيقي  مب ٍفخشط ىيغيطشة ػيٚ اىْغو  غيش اىَشغ٘ة ىغَل اىبيطتٚ

ػيتٚ اىشبٔ ٍنثت   اىَخخيطّظبً اىعخضساع  ٚ ٗإّخبج اىغَل  اىنييِّ ػيٚ ٕزٓ اىعَبك  اىخدشيبيت  

ٌ  3حتتٌ حازيتتت اىعتتَبك  ْخبىتتت اىقَتتر ماتتزاض أ تتب ٚ  َؼتتذه  . يتتً٘ 051ٍتتذٙ  ُ  اىدغتت وِ ٗص تت  ٍ  %

ػيتٚ اىنخيتت اىؼيت٘يت اىَشتخشمت  آٍشّحيِ  ي اىيً٘.ٗمَيت اىازاض اىَقذً ىيغَل يؼذّهَ شٖشيبً ٍغتخْذ

 .شٖشيآ حٌ قيبعٖب ٗ  صب ص اىَيبة،  اىَغخضسعغَل اىع  اّ٘لا

 ٍؼبٍلاث ٍنشسة ٍشحيِ  ٚ ّظبً اىعخضساع اىَخخيط  ػيتٚ اىبيطتٚ اىْييتٚ تلاتتحٌ أخشاض         

زت٘  أ 8ٗاىَبشٗك اىؼبدٙ ٗ اىقشٍ٘ط اى شيقٚ ، ٗحٌ أعخضساػٖب  تٚ  ،ٗزيذ اىدْظ ٗاىَخخيط

ٗحٌ حخضيِ اىز٘ا  مَتب ييتٚ ٍخش ٍش غ ، ٗ شنو ػش٘ا ٚ .   011ٍغبزت مو ز٘   يتأس 

:   

عتَنت ٍبتشٗك 011عتَنت  يطتٚ ٍختخيط اىدتْظ   011حٌ حخضيِ اىز٘ا   َؼذه  : انكنترول

 عَنت قشاٍيط ، ٗ ذُٗ أ ب ت أٙ ٍؼبٍيت .011 

  011ٗزيتذ اىدتْظ رمت٘س    ّييتٚعَنت  يطٚ  011 َؼذه  اىز٘ا  : حٌ حخضيِ (1)  يعايهت

 .عَنت قشاٍيط  011  عَنت ٍبشٗك ػبدٙ 
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 0ٍختتخيط اىدتْظ س ْغتتبت  ّييتٚ عتتَنت  يطتٚ 011ؼتذه  َ  اىزت٘ا : حتٌ حختتضيِ  (2)  يعايهةت

 .عَنت ٍبشٗك ػبدٙ  011   أّثٚ (0رمش : 

رمتش  0ٍخخيط اىدْظ س ْغتبت  ّييٚ عَنت  يطٚ 011 َؼذه   اىز٘ا حٌ حخضيِ :  (3)يعايهت 

 . عَنت قشاٍيط 011  عَنت ٍبشٗك ػبدٙ  011أّثٚ (   0   : 

 اىَؼبٍيتت    يٚ ىلأعتَبك متبُ ٍؼْ٘يتآ ٍشحفؼتآ  تٚٗاىّخبج اىن اىيٍ٘ٚ اىعَبك ٍؼذه إّخبج

أّختتبج أمبتتش ٍتتِ  0. ٗاىخسييتتو اىزصتتب ٚ ىيَنتتشساث يتتذه ػيتتٚ أُ أّختتبج اىغتتَل  تتٚ اىَؼبٍيتتت  0

. أّختتبج اىبيطتتٚ  تتٚ اىَؼبٍيتتت  تتذُٗ أ تتب ت اىقتتشاٍيط متتبُ  3ٗاىَؼبٍيتتت  0اىَؼبٍيتتت اىعتتَبك  تتٚ 

متتح    300.1ّختتبج اىغتتَل يختتشاٗذ  تتيِ ٍؼْ٘يتتآ أقتتو ٍتتِ اىَؼتتبٍلاث اى تتشٙ . ٗمتتبُ ٍخ٘عتتط أ

،  يَْتتب مبّتتج  3متتح ىيَؼبٍيتتت  0.6.0، ٗ 0متتح ىيَؼبٍيتتت  018.8، ٗ 0زتت٘   تتٚ اىَؼبٍيتتت 

َُ  اىبيطتتٚ اى شيقتتي ىصتتابس  عتتَلٗأ ختتشاط اىقشٍتت٘ط  متتح ىينْختتشٗه . 001.1  َتتب  يتتٔ   ؼّتتبهمَتتب

تو  ََ ػَييتت اى ختتشاط  أيتتت زتبه، ؛ ػيتٚغتَل اىبيطتٚ اىستتذّ ٍتِ اىضيتبدة اىغتتنبّيت ىػيتٚ اىنفبيتت ىيؼَ

 بتبٍب٘أقطتبة  اى أُ اىذساعتت  إىتٚ ثأشتبسَ ٗاىنثيفتتَ.  ّصت   قط  ي أّظَتت  اىضساػتت ت ّشيطمبّج 

ىخسَغتتيِ إّختتتبج  اىغتتَل  حستتتج  خيتتذ تتتذيو مبمَبّتتجو  periphytonُ ىبيشيفيختتت٘ا ىخَْيتتت  مشمتتب ض

ٌ  اىَمبّتج  يتبَٓبث  صب ص اى. إ خلا ظشٗف اىس٘   مَبّتجو  تَِ ٗ   خ٘عتطت  ٍَختبص   تي اىق تيَ

.ىعخضساع َقب٘ىت  اىَدبٍيغ  اى تَ  تي ٗلاح٘خذ  اىغَل  ٍّ   صتب ص اىَيتبٓ ٗمبّتجْٕبك إ خلا بثَ ٕب

 . اىَخخيفت   أز٘ا  اىَؼبٍلاث ٍَخبصة   يِ

 َؼتذه  اىزت٘ا  حختضيِ سٗيخيتر ٍتِ ٕتزة اىذساعتت أُ أ يتو ٍؼبٍيتت ٕتٚ اىٗىتٚ انتوصيت :

عتتَنت  011عتتَنت ٍبتتشٗك ػتتبدٙ    011رمتت٘س    ٗزيتتذ اىدتتْظ ّييتتٚعتتَنت  يطتتٚ  011

   ٍِ زيث ٍقبييظ اىَْ٘ ٗاىّخبخيت. ( قشاٍيط


