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Abstract 
The potential of using agricultural drainage water for 

earthen fish ponds irrigation has been investigated through 

evaluating its influence on different limnological aspects in 

comparison to fertilized fresh water. Two sets, each of three 

earthen ponds were used. The obtained results showed 

significant differences in most tested water characteristics (water 

visibility, pH, total alkalinity, total hardness, total ammonia, un 

ionized ammonia and nitrate) between the two investigated 

treatments in where there were no significant effects on 

temperature, dissolved oxygen (DO), and ortho phosphates (OP). 

Phyto and zooplankton assessment recorded a marked increase in 

their abundance in drainage water treatment. Phytoplankton 

community composition varied between the two treatments 

where green algae, the most useful taxonomic division 

dominated the other divisions in drainage water treatment, while 

blue green algae dominated the other divisions in fresh water 

treatment. With respect to zooplankton community composition, 

Cladocera and Rotifera dominated the other species in 

agricultural drainage and fresh water treatments respectively. 

Upon the obtained results utilizing agricultural drainage water 

for irrigating fish ponds could be recommended.   

INTRODUCTION 

Aquaculture is considered as one of the most important sources of 

animal protein production for meeting the world’s increasing demand for 

protein. The need to realize the maximum yield of all useable resources 

for food production is vital for over populated countries such as Egypt. 
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This may be partly achieved by increasing the production of fish. This 

increase can be realized by increasing the area of cultured ponds and 

optimizing aquaculture methods (Magouz et al., 1999). 

The expanding population of Egypt creates an ever-growing 

pressure on the government to provide for new land reclamation areas. At 

the same time public water supply and industrial water requirements are 

increasing at the expense of agricultural water use. All these 

developments resulted in the recent past to adopt a strategy to reuse 

drainage water for irrigation on strategic locations where the drainage 

water is of sufficient quality to be mixed with irrigation water for 

downstream use. This reuse of drainage water complicates management 

and planning of water distribution, but certainly is a fast and cheap way 

to improve the overall efficiency of water use in the Nile Delta. Rowest 

(1998). 

The  potential  of  waste  water  fed  aquaculture  has long  been  

recognized  in  Asia,  and  the  history  of  such systems  goes  back  over  

several  centuries (Chan et al., 1993). 

East Calcutta Wetland (ECW) is a perfect example of  wise-use  

wetland  ecosystem  where  usage  of  city sewage  for  traditional  

practices  of  fisheries  and agriculture is practiced. The wetland 

ecosystem is a rare example of combination of environmental protection 

and development management.  ECW also happens to be the largest 

ensemble of sewage fed fish ponds in the world in one place (Ray et al., 

2007; Ray et al., 2008). 

In Egypt, The annual average volume of available drainage water 

is about 14 thousand million m3 the policy of the ministry of water 

resources and irrigation is to make full use of each drop of drainage water 

by the year 2017, intensive research programme together with field 

experiments have been carried out for reusing agriculture drainage water. 

Monitoring and evaluation program are under continuous developments 
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on a well- established research base. Guidelines for optimal use of 

drainage water and setting up strategies for reuse, under the Egyptian 

conditions have been delivered. (El-Gamal, 2007).This work aimed to 

investigate the potential of agricultural drainage water usage for fish 

ponds irrigation as reflected on different water quality characteristics, as 

well as phyto and zoo plankton abundance and community composition. 

Materials and Methods: 

This study was conducted at the Central Laboratory for 

Aquaculture Research (CLAR), and The World Fish Center at Abbassa, 

Abu Hammad, Sharkia governorate, Egypt from August (2010) to 

January (2011). Two different management techniques were investigated 

for the most potential one for aquaculture through its impact on different 

physical, chemical and biological characteristics of pond water. 

Experimental ponds and area: 

Six earthen fish ponds were used each of them has a total area of 

one feddan (4200 m
2
) with a water depth of about 0.9 m and a total water 

volume of about 3780 m
3
. 

Experimental design: 

Ponds were divided randomly into two different treatments, three 

replicates of each. First group of ponds which located in The World Fish 

Center were supplied from Gaddon canal water source which is a branch 

of Ismailia irrigation canal. This group of ponds received 300 

kg/feddan/week chicken manure. The second group of ponds was 

supplied from El-Bahnasawy drain which is agricultural drainage water. 

All fish in the two treatments (Oreochromis niloticus, with stocking 

density of 3 fingerling/m
3
) were fed with 25 % protein fish feed with a 

rate of 3% of bio mass/day. Water depth for each pond was maintained 

constant along the study period, where water loss due to evaporation or 
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seepage was compensated through irrigation pipe, covered with a screen 

to prevent the entrance of wild fish. 

Water quality measurements: 

Different physical and chemical properties were carried out 

biweekly.  

Outdoor measurements:  

 Water quality measurements taken outdoor:  

-Temperature and dissolved oxygen (DO) using Yellow Spring 

Instrument (YSI model 57) oxygen meter. 

-pH values using pH meter (model Corning 345). 

-Water visibility using Secchi disk (SD). 

Laboratory analysis 

2 liters water collected from signed sites in each pond was mixed 

and transferred to the laboratory for the following measurements: 

Total alkalinity and total hardness were determined by titration as 

CaCO3 according to APHA (1985). 

Total ammonia concentration was determined by nesslerization 

method (APHA, 1985), and then Unionized ammonia (NH3) was 

calculated through a coefficient related to water pH and temperature 

measured at the time of taking the sample, according to Boyd (1990): 

 Nitrate-nitrogen was measured by phenoldisulphonic acid 

method using spectrophotometer (model, WPA Linton Cambridge UK) 

as desribed in APHA (1985). 

Filterable orthophosphate was measured by ascorbic acid method 

and measured by spectrophotometer (WPA Linton Cambridge UK) 

according to APHA (1985). 
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Biological examinations:  

Phytoplankton assessment: 

Phytoplankton was concentrated by settling 500 ml water sample 

in a volumetric cylinder for 7 days after being preserved in lugol’s 

solution, at a ratio of 7 ml/liter sediment (APHA, 1985). The surface 

water was siphoned and the sediment was examined. Phytoplankton cells 

were identified to four divisions: Green algae (Chlorophyceae), Blue-

green algae (Cyanophyceae), Diatoms (Bacillariophyceae), and Euglena 

(Euglenophyceae). Phytoplankton cells were counted microscopically in 

a special counting chamber using a micrometer eye lens. 

Zooplankton assessment: 

Ten liters of water were collected and filtered through a plankton 

net with a mesh size of 80 um and the sediment was preserved in 5% 

formalin solution at a ratio of 3% of filtrate. The organisms of 

zooplankton were identified to four divisions, which are: Rotifera, 

Cladocera, Copepoda, and Ostracoda. Their identification was carried by 

using Sedgewick Rafter Counting Cell and microscope (model Bausch & 

Lomb 31-74-24). 

Statistical analysis: 

Average values of different investigated parameters in both tested 

treatments had been calculated along the culture season. One-way 

ANOVA was employed to find the significance for each investigated 

parameter according to Bailey (1982). The significance was set at 0.05. 

RESULTS AND DISCUSSIONS 

Physico-chemical parameters of water play a significant role in 

the biology and physiology of fish (Dhawan and Kaur, 2002).Obtained 

results along the study period of different physicochemical characteristics 

were summarized in Table 1. 
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Water temperature:  

Recorded data along the study period revealed that there were 

significant (p<0.05) differences in water temperature among different 

months in both treatments. Recorded results revealed that the highest 

water temperature in both treatments were during august and start to 

decrease during the followed months until the end of the study, were the 

lowest water temperatures were during December and January in both 

treatments. With the exception of September and January, there were no 

significant differences in water temperature degrees between the two 

treatments. Water temperature in fresh water treatment ranged between 

   7  and         while in drainage water treatment ranged between 

 7    and        C. All recorded water temperatures along the study 

period in both investigated treatments were within the optimum range of 

tilapia tolerance (24 -32 °C) mentioned by El-Sayed and Kawanna 

(2008). 

Water visibility:  

Concerning Secchi disk readings, obtained data revealed that 

there were significant (P<0.05) differences among its readings either 

among different months or between the two treatments. The lowest 

reading in fresh water treatment was during November, while for 

drainage water, the lowest reading was during October. Except during 

November, SD readings in fresh water treatment were significantly 

(P<0.05) higher than its readings in drainage water. Secchi disk value in 

fresh water treatment ranged between 8.1667 and 15 cm, while in 

drainage water treatment ranged between 5.333 and 10 cm. All recorded 

values were below the appropriate Secchi disk visibility for Tilapia, 

recommended by (Boyd, 1990) which ranged between 20 and 40 Cm. 

This result could be attributed to the increased abundance of 

phytoplankton in these treatments. Similar results were mentioned by El-
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Naggar et al (2008) who reported that the increased phytoplankton 

abundance decreases Secchi disk reading in fertilized earthen ponds. 

pH:  

Obtained data revealed that pH values among different months in 

both treatments were significantly (P<0.05) different. The lowest pH 

values in both treatments were recorded in January while the highest 

were in November and August in fresh water and drainage water 

treatments, respectively. ALL pH values recorded in drainage water 

treatment among different months were significantly (P<0.05) higher 

than its values in fresh water treatment. pH values in fresh water 

treatment ranged between 8.511 and 8.98 and ranged between 8.81 and 

9.4 in drainage water treatment. The decreased water visibility in 

agricultural drainage water treatment could be attributed to the increased 

phytoplankton growth in these ponds. Padmavathi and Prasad (2007) 

indicated that high pH levels in pond water are associated with algal 

blooms. Osman et al. (2010) reported that the pH at which dense algal 

blooms observed was 9.2 – 9.4. 

Dissolved oxygen (DO):  

Obtained data revealed that DO values recorded in September in 

both treatments were significantly (P<0.05) higher than its values in other 

months. There were no significant differences between dissolved oxygen 

values in both treatments except during October where the recorded value 

in drainage water was higher than that in fresh water treatment. The 

highest DO values in both treatments were recorded in September, while 

those values recorded during August in both values were considered of 

the lowest values along the study period. These values could be explained 

with regard to the observations of total phytoplankton count were the 

highest and the lowest count in both treatments were during September 

and August, respectively. Dupree and Huner (1984) mentioned that 

phytoplankton are the major source of dissolved oxygen in fish Ponds. 
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Boyd (1982) reported that an  algal  bloom  must  be  maintained  in fish 

ponds to  improve  oxygen  levels. Dissolved oxygen values in fresh 

water treatment ranged between 7.8 and 8.53 mg/l while in drainage 

water treatment ranged between 8.2 and 8.63 mg/l.  These concentrations 

could be considered most suitable for fish culture according to Bwala and 

Omoregie (2009) who reported that the desirable concentration of 

dissolved oxygen for most fish is 5 mg/l and above. Davies et al. (2006) 

reported that levels of dissolved oxygen ranged between 3 and 5.9 mg/l 

were desirable for phytoplankton growth and also for fish production. 

Total alkalinity (T. ALK.):  

Data showed that T.ALK. value recorded during August was the 

lowest in both treatments. It's revealed from the same table that total 

alkalinity values in drainage water treatment during different months 

were significantly (P<0.05) higher than its values in fresh water 

treatment, except during September where there were no significant 

differences. These values in fresh water treatment ranged between 375 

and 512.5 mg/l and between 420.83 and 691.67 mg/l. Increased values of 

total alkalinity in agricultural drainage water treatment could be 

explained by the release of CO2 from manure decomposition which act to 

dissolves calcium and magnesium carbonate present in pond sediment as 

mentioned by many authors (Kumar et al., 2005; Knud-Hansen, 1998 and 

Boyd, 1990).   

Total hardness (T.H.):  

Recorded total hardness values along the study period showed 

that there were significant (P<0.05) differences among its values during 

different months in both treatments.  The highest were recorded during 

December, while the lowest were during August, in both treatments. It's 

observed also that its values in fresh water treatment were significantly 

(P<0.05) higher than those recorded in drainage water treatment among 

different study months. These increased values of total hardness in fresh 
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water treatment in comparison to its values in drainage water treatment 

could be attributed to the increased total count of phytoplankton in 

drainage water treatment which resulted in the precipitation of CaCO
-
3, 

and consequently the reduction of total hardness as revealed by Knud-

Hansen (1998). 

Total ammonia (NH4 + NH3):  

Total ammonia concentrations recorded in fresh water treatment 

along the study period ranged between 0.56 and 1.306 mg/l, with a 

gradually increase with time were the significantly (P<0.05) lowest value 

was during August while the significantly (P<0.05) highest were during 

January. Concerning drainage water treatment, the significantly (P<0.05) 

lowest total ammonia concentration (0.63 mg/l) was recorded during 

August while the significantly (P<0.05) highest (2.7167 mg/l) was during 

October. There were no significant differences in total ammonia values 

between the two tested treatments during the first three months, wile 

during the last three months, its values in drainage water treatment were 

significantly (P<0.05) higher than its values in fresh water treatment. It 

could be observed that total ammonia concentrations in both treatments 

increased in the last three months of  the study which could be explained 

with regard to phytoplankton growth which decreased during these 

months. Osman et al. (2010) who reported that the increased 

photosynthetic and biological activities in larger ponds consumed much 

higher amounts of ammonia as micronutrient. 
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Table 1: Mean ± standard error of different physicochemical 

characteristics in the two investigated treatments alongside 

the study period. 

  August Sept. Oct. Nov. Dec. Jan. 

Temp. 
F 

28.5± 

0.183Aa 

27.633± 

0.175Aa 

25.75± 

0.793Ba 

20.15± 

0.081Ca 

17.83± 

1.447Da 

16.72± 

0.168Db 

D 
28.42± 

0.24Aa 

26.08± 

0.49Bab 

25.15± 

0.85Ba 

19.7± 

0.55Ca 

17.33± 

1.0541Da 

17.29± 

0.33Dab 

SD 
F 

15± 

0.26Aa 

14.17± 

0.65Aa 

9.53± 

0.24BCa 

8.17± 

1.05Ca 

8.75± 

0.25BCa 

10.58± 

0.82Ba 

D 
10± 

0.00Ab 

8.58± 

0.201Bb 

5.33± 

0.21Db 

6.67± 

0.76Ca 

7.5± 

0.22Cb 

7.17± 

0.31Cb 

pH 
F 

8.93± 

0.04Ab 

8.65± 

0.02BCb 

8.6± 

0.13BCb 

8.98± 

0.05Ab 

8.8± 

0.052ABb 

8.51± 

0.059Cb 

D 
9.4± 

0.052Aa 

8.98± 

0.065Ba 

8.92± 

0.083Ba 

9.3± 

0.086Aa 

9.00± 

0.00Ba 

8.81± 

0.068Ba 

DO 
F 

7.8± 

0.137Ba 

8.53± 

0.042Aa 

7.9± 

0.113Bb 

8.13± 

0.209ABa 

7.95± 

0.143Ba 

8.26± 

0.174ABa 

D 
8.2± 

0.127Ba 

8.63± 

0.131Aa 

8.33± 

0.084ABa 

8.45± 

0.081ABa 

8.2± 

0.161Ba 

8.2± 

0.109Ba 

T.Alk. 
F 

375± 

12.97Bb 

466.67± 

20.07Aa 

500± 

15.81Ab 

495.83± 

11.93Ab 

512.5± 

8.54Ab 

472.78± 

32.405Ab 

D 
420.83± 

8.6Da 

516.67± 

15.37Ca 

610± 

15.55Ba 

651.67± 

8.33Aa 

691.67± 

16.67Aa 

686.11± 

15.09Aa 

TH 
F 

206.67± 

4.22Ea 

228.33± 

4.01Da 

239.67± 

5.81Da 

273± 

5.39Ba 

300.67± 

1.98Aa 

256.67± 

6.24Ca 

D 
181± 

3.22Eb 

196.33± 

10.65DEb 

211.67± 

4.01CDb 

240± 

3.65Bb 

261.67± 

9.1Ab 

221.11± 

6.11BCb 

T.Am 
F 

0.56± 

0.052Da 

0.85± 

0.052Ca 

0.933± 

0.067BCa 

1.2± 

0.078Ab 

1.117± 

0.086ABb 

1.306± 

0.087Ab 

D 
0.633± 

0.042Ba 

0.933± 

0.042ABa 

2.717± 

1.637Aa 

1.533± 

0.096ABa 

1.7± 

0.086ABa 

1.6± 

0.078ABa 

NH3 
F 

0.214± 

0.022Bb 

0.185± 

0.011Bb 

0.215± 

0.062Ba 

0.35± 

0.048Ab 

0.213± 

0.045Bb 

0.123± 

0.021Bb 

D 
0.402± 

0.041Ba 

0.353± 

0.019Ba 

0.362± 

0.074Ba 

0.693± 

0.099Aa 

0.432± 

0.031Ba 

0.304± 

0.044Ba 

NO3 - N 
F 

0.222± 

0.065Db 

0.323± 

0.008Cb 

0.413± 

0.011Bb 

0.292± 

0.015CDb 

0.515± 

0.037Ab 

0.289± 

0.015CDb 

D 
0.34± 

0.063Ca 

0.412± 

0.015BCa 

0.495± 

0.015Ba 

0.403± 

0.025BCa 

0.71± 

0.036Aa 

0.383± 

0.013Ca 

OP 
F 

0.286± 

0.037Bb 

0.43± 

0.014Aa 

0.452± 

0.02Aa 

0.432± 

0.017Aa 

0.168± 

0.017Ca 

0.179± 

0.034Ca 

D 
0.427± 

0.016Aa 

0.466± 

0.017Aa 

0.522± 

0.026Aa 

0.514± 

0.056Aa 

0.233± 

0.043Ba 

0.213± 

0.029Ba 

Means followed with different capital letters in the same row and different  

small letters in the same column for each parameter are significantly different. 

 F = fresh water treatment – D = drainage water treatment 
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 Un-ionized ammonia (NH3
+
):  

With the exception of November, un-ionized ammonia values 

recorded during different months in both treatments were significantly 

(P<0.05) similar. Results revealed that un-ionized ammonia values 

recorded in drainage water treatment during all months except October 

were significantly (P<0.05) higher than those values recorded in fresh 

water treatment. These values in fresh water treatment ranged between 

0.185 and 0.35 mg/l while in drainage water treatment ranged between 

0.304 and 0.693 mg/l. El-Sheekh et al. (2010) recorded that the 

concentrations of different nitrogenous compounds in drainage water 

(Hadous drain) were significantly higher than their concentrations in 

fresh water (River Nile).    

Nitrate – Nitrogen (NO3 - N):  

Nitrate nitrogen values in both treatments showed gradually 

significant (P<0.05) increase during the first three months before being 

decreased during November until re increased and reached its maximum 

values during December were its concentrations were 0.515 and 0.71 

mg/l in fresh water and drainage water treatments, respectively, while the 

lowest concentrations in both treatments were during August wit a 

concentrations of 0.22 and 0.34 mg/l, respectively. Obtained results 

showed nitrate nitrogen values recorded in drainage water treatment were 

significantly (P<0.05) higher than those values recorded in fresh water 

treatment. Obtained data for nitrate nitrogen recorded in both treatments 

revealed that these values were below the maximum level mentioned by 

OATA (2008) which recommends that nitrate levels in freshwater 

systems do not exceed those in the tap water supply by more than 50mg/l. 

Obtained date also were within the target NO3 – N range recommended 

by the South African Water Quality Guidelines (1996) which stated to be 

below 300 mg/l. 
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Ortho phosphates (OP):  

Ortho phosphates values in fresh water treatment ranged between 

0.168 mg/l which recorded during December and 0.452 mg/l which 

recorded during October. Its concentrations in drainage water treatments 

ranged between 0.213 mg/l during January and 0.522 mg/l during 

October. OP values during the last two weeks in both treatments were 

significantly (P<0.0) lower than its values during the other months. With 

the exception of August, there were no significant (P<0.05) differences 

between OP values recorded in fresh water treatment and those recorded 

in drainage water treatment. It could be observed that the increased ortho 

phosphates values in both treatments were recorded in months in which 

increased phytoplankton growth were observed. Li and Yakupitiyage 

(2003) mentioned that limited availability of elementary nutrients in a 

natural pond can limit primary productivity. Bush and Austin (2001) 

mentioned that phosphorus is responsible for algal blooms in surface 

waters. 

Plankton assessment: 

Phytoplankton:  

Total phytoplankton count in the two investigated treatments 

alongside the study period was summarized in Table 2. Obtained data 

revealed that the highest count was recorded during September in both 

treatments. Average total phytoplankton count that recorded in 

agricultural drainage water treatment was higher than that recorded in 

fresh water treatment. The increased total phytoplankton count in 

drainage water treatment could be attributed to the increased nutrient 

concentrations recorded in this treatment. Numerous studies have 

identified a strong correlation between phytoplankton biomass and total 

phosphorous (Drenner et al. 1989, 1990; Lancaster and Drenner 1990; 

Holz and Hoagland 1996). Pradhan et al. (2008) reported that Sewage is 

added to the fishpond to stimulate sufficient plankton growth for fish 
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feed. Rahman et al. (2008) indicated that all groups of phytoplankton in 

the pond water were positively correlated with all nitrogen and 

phosphorus species. Fact that planktons have a major role in 

bioremediation increases the potential of using agricultural drainage 

water. Many authors mentioned the role of plankton in waste and 

drainage waters bioremediation and clarity (Mehta, 2005; Ibrahim and 

Gamila, 2004 and Voltonica et al., 2005).  

Table 2: Phytoplankton total count (org. X 10 
3 

/l) in the two investigated  

treatments alongside the study period. 

    
 Treatment 

Fresh water 
Agricultural drainage water 

August 285 296 

Sept. 1200 1365 

Oct. 810 1130 

Nov. 280 310 

Dec. 360 450 

Jan. 310 310 

Total average 540.8 643.5 

Phytoplankton community composition:  

Percentages of each of the main four phytoplankton divisions 

were calculated to obtain an idea about the community composition in the 

both investigated treatments alongside the study period. These data 

illustrated in charts 1 and 2. In fresh water treatment Blue green algae 

was predominated the other divisions with a percentage of 45.15 % 

followed by Green algae which its percentage was 43.91 % followed by 

Diatoms and Euglena with percentages of 8.17 and 2.77 %, respectively. 

Community composition in agricultural drainage water had the order 

Green algae > Blue green algae > Diatoms > Euglena where there 

percentages were 57.37, 26.47, 13.96 and 202 %, respectively. El-Sheekh 

et al 2010 reported that the predominance of Cyanophyta was due to the 

high N and P content of Hadous Drain water. Dhawan and Kaur, (2002) 

reported that the combined action of nitrogen and phosphorus stimulates 

high production as dominance of Cyanobacteria in the fish farm. Deyab, 

et al. (2002) mentioned that Cyanophyta and Chlorophyta predominated 

with high nitrogen content of water. Akpan and Okafor (1997) and Paerl 

and Tucker (1995) reported the development of cyanobacterial bloom to 
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be favoured under conditions of high nutrient loading. With the use of 

organic fertilizer as primary nutrient source, long culture periods should 

be avoided to minimize the dominance shift to blue green algae (Osuji et 

al. 2003). 
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Chart 1: Phytoplankton community composition in fresh water (figures 

A) and in drainage water (figures B) during different months.  
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Chart 1: continue 
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Chart 2: Total average of Phytoplankton community composition in 

fresh water (figures A) and in drainage water (figures B). 

Zooplankton:  

Total zooplankton count in the two investigated treatments 

alongside the study period was summarized in Table 3. 

Table 3: Zooplankton total count (org./l) in the two investigated 

treatments alongside the study period. 

    
 Treatment 

freshwater Agricultural drainage water 

August 72 121 

Sept. 33 75 

Oct. 1720 1967 

Nov. 49 85 

Dec. 56 82 

Jan. 42 47 

Total average 328.67 396.17 

Obtained data revealed that the highest count was recorded during 

October in both treatments which could be attributed to the increased 

phytoplankton growth during September and October. Several studies 

carried out in freshwater environments have established that the growth 

Total average 
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of phytoplankton may be controlled to a large degree by the limitation of 

nutrients, availability of light and the composition and abundance of 

zooplankton (Basualto et al., 2006). Average total zooplankton count that 

recorded in agricultural drainage water treatment was higher than that 

recorded in fresh water treatment where these values were 396.17 and 

328.67 org./l, respectively. The increased total zooplankton count in 

drainage water treatment could be attributed to the increased nutrient 

concentrations recorded in this treatment. Rahman et al. (2008) indicated 

that all groups of zooplankton in the pond water were positively 

correlated with all nitrogen and phosphorus species. 

Zoo plankton community composition:  

Percentages of each of the main four zooplankton divisions were 

calculated to figure out the community composition in the both 

investigated treatments alongside the study period. These data illustrated 

in charts 2 and 3. Rotifera dominated the other taxonomic divisions in 

fresh water treatment with a percentage of 43.2 %, followed by 

Cladocera, Copepoda and then Ostracoda with percentages 32.56, 22.67 

and 1.57 %, respectively. In drainage water treatment Cladocera was the 

dominant division with a percentage of 43.3 % followed by Rotifera, 

Copepoda and then Ostracoda with percentages of 36.4, 19.25 and 1.04 

%, respectively.   Rotifers percentage in fertilized freshwater treatment 

was higher than its percentage in non fertilized drainage water, which 

could be explained by the fact that organic fertilizer increases the growth 

of smaller sized zooplankton (Rotifera) as previously mentioned by 

Okojin and Obi (1999). In addition to the fact that copepods served as 

major food for the fish than other zooplankton (Hong et al., 1994). The 

different in zoo community composition between the two investigated 

treatments could be attributed also to the different between them in 

phytoplankton community composition. Macedo and Pinto-Coelho 
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(2001) mentioned that algal communities affect zooplankton community 

structure.  
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Chart 3: Zooplankton community composition in fresh water (figures A) 

and in drainage water (figures B) during different months.  
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Chart 4: Total average of zooplankton community composition in fresh 

water (figures A) and in drainage water (figures B). 

CONCLUSION 

Obtained results through the present study showed that most 

physical and chemical characteristics were within acceptable ranges for 

fish culture. In comparison to fresh water, agricultural drainage water 

increased phyto and zooplankton total count, providing natural food for 

pond fishes. In contrast to fresh water treatment, in which the un-

preferred Cyanophyta was dominated the other phytoplankton taxonomic 

divisions, the preferred Chlorophyta was the dominated one. Upon these 

results, utilizing agricultural drainage water for earthen fish ponds 

irrigation could be recommended.       

It could be concluded that mixing fresh water with agricultural 

drainage water could be considered a useful practice, through utilizing 

much needed volumes of water required for the increased developed fish 

farms. Same conclusion recommended by Osman et al (2010) who stated 

that agricultural drainage water may be used as fish feeding source.   

 

 

 

Total average 
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واض ـأح در لريـرف الزراعي كمصـتخدام مياه الصـار مدي كفاءة إسـإختب
 ةـالترابيماك ـالأس

 نجلاء إسماعيل إسماعيل محمد شمبي ،نعمة عبد الفتاح عمي 

 .رمصالمعمل المركزى لبحوث الثروة السمكية ، مركز البحوث الزراعية ، وزارة الزراعة ، 

 ىالعربــ صــالممخ

أجريتتت هتتلد الةراستتة متتا كتتل متتر المعمتتل المركتتزي لبحتتوث الثتتروة الستتمكية والمركتتز التتةولا       
مصتتتر ب تتتة  بيتتتبر كدتتتبية  ستتت  ةا  ميتتتبد  –محبمظتتتة اليتتتر ية  –أبتتتو حمتتتبة  –للأستتتمبا ببلعببستتتة 

لةراستة الصر  الزراعا كمصةر لمتري متا أحتوالا ازست زراع الستمك  و تة است  ةمت مت  هتلد ا
( متةار  ستمت الت  مجمتوع ير كتل من تب  ةت  ث ثتة 1( أحوالا  رابية مسبحة كل من تب )6عةة )

أحوالا كبر مصةر الميبد م  المجموعة ازول  هو  رعة جةعور المي قة مر  رعة ازسمبعيمية 
بينمتتب كتتبر مصتتةر الميتتبد متت  المجموعتتة الثبنيتتتة هتتو مصتتر  الب نستتبوى و تتة  تت   ستتمية أحتتتوالا 

أستتتتبوع بينمتتتتب لتتتت    مقتتتت  أحتتتتوالا \متتتتةار \كجتتتت  033ة ازولتتتت   بتتتتزرن التتتتةواجر بمعتتتتةل المجموعتتتت
المجموعتتة الثبنيتتة أى أستتمةة .    متتت  اليتتة أستتمبا  متتا المجموع تتبر ببستت  ةا  عمتت  صتتنبع  

 % مر وزر الك مة الحية يوميب.0% برو ير بمعةل 52يح وى عم  

و تتتتة بينتتتتتت الةراستتتتة امكبنيتتتتتة ازستتتت دبةة متتتتتر ميتتتتبد الصتتتتتر  الزراعتتتت  كمصتتتتتةر لمتتتترى متتتتت           
احتتتوالا ازستتت زراع الستتتمك  حيتتتث كبنتتتت  تتترايات كتتتل از  بتتتبرات الديزيقيتتتة و الكيميب يتتتة لعوامتتتل 
جتتوةة الميتتبد متت  حتتةوة النستتب المستتموا ب تتتب ل ستت زراع الستتمك  بينمتتب زاة العتتة الكمتت  لم ب متتتبت 

و الحيوانيتتة متت  معبممتتة الصتتر  الزراعتت  عنتتم متت  معبممتتة ميتتبد ال رعتتة المستتمةة و كتتللا  النبب يتتة
 ببلنسبة لم ركيب المحصول  لم ب مبت النبب ية .

أوةحت الن ب ج سيبةة الطحبلب ال ةراي م  معبممة الصر  الزراع  عن ب م  ميبد 
ب م  معبممة ميبد ال رعة كبنت ال رعة المسمةة وه  مر الأنواع المدةمة ببلنسبة للأسمبا . بينم

الطحبلب ال ةراي المزر ة ه  السب ةة و ال    ة  كور ةبرة ببلنسبة للأسمبا . و ببل بل  
مبنبيا عم  الن ب ج الم حصمة  وص  هلد الةراسة ببمكبنية ازس دبةة مر ميبد الصر  الزراع  

  كمصةرلمرى م  أحوالا ازس زراع السمك .


