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Abstract 

 Fingerlings of hybrid tilapia (Oreochromis niloticus x Oreochromis aureus) were 

cultured in 18 glass aquaria (75 x 40 x 60 cm). Two species of phytoplankton (Chlorella  

vulgaris & Scenedesmus spp) were used. The experiment included six treatments; each in 

three replicate aquaria. The 1
st
 treatment (Urea) was fertilization by urea at the rate of 435 

mg commercial urea / aquarium. The 2
nd

 treatment (Urea+phy.) was the same rate of urea 

plus the addition of phytoplankton at a rate of 5X10
4
 cells/ml of water. The 3

rd
 treatment 

(MSP) was fertilization by mono superphosphate (MSP) at a rate of 830 mg commercial 

MSP / aquarium. The 4
th

 treatment (MSP+phy.) was the same rate of MSP plus the 

addition of phytoplankton at a rate of  5X10
4
 cells/ml. The 5

th
 treatment (Urea+MSP) was 

fertilization with urea and MSP mixture at the rates mentioned above for each fertilizer. 

The 6
th

 treatment was the Control; without any fertilization or phytoplankton application. 

Phytoplankton played an important role in removing ammonia and nitrite from the water 

milieu. The average of individual fish body weight (ABW) at the end of the experiment 

was (29.37 ± 0.60 g) in the Urea+phy. treatment which was significantly (P<0.05) greater 

than that of the Control (25.22 ± 0.84 g), and the other treatments. The fish in Urea 

treatment had the lowest value of ABW (19.22 ± 1.30 g), this is ascribed to the elevated 

values of un-ionized ammonia (NH3) and nitrite concentrations in the water of this 

treatment. On the contrary Urea+phy. treatment had the lowest values of un-ionized 

ammonia and nitrite due to uptake of the nitrogenous compounds (urea in this study) from 

the water milieu by phytoplankton, consequently, the  medium become more appropriate 

for fish growth. 

 

Introduction 
 All algae including phytoplankton can take up nitrate and ammonia from 

the surrounding water, but ammonia is the preferred form for their growth 

because the incorporation of nitrate requires additional metabolic energy and 

enzymatic activity. The flourishing of several algae species reduces the 

concentration of these chemical elements, thus improving water quality for fish 

life and production. Fish aquaculture makes use of this phenomenon in fish 

natural feeding. Nile tilapia has emerged as the single most important species 
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(Yang et al., 1996). The global production of farmed tilapia has increased more 

than three-folds since 1984, from 186,544 m.t. to 659,000 m.t. in 1995.  

 

 The ultimate goal of the present study was to find out the effect of 

phytoplankton inoculation on the thriveness of fish. This effect was sought 

through the amelioration of water quality by reducing the disastrous elements.  
 

Materials and Methods 

 This experiment was conducted in the Central Laboratory for Aquaculture 

Research (CLAR), Abbassa, Sharkia Governorate, Egypt. The experimental work 

was carried out for 16 weeks, from 5 Sep. 1999 to 26 Dec. 1999. Eighteen glass 

aquaria (75 x 40 x 60 cm) were used for the experimental work. Each aquarium 

contained 100 liters tap water aerated continuously by air pumps. 

 

Phytoplankton culture and utilization 

 A set of collected Nile water samples were poured in Petri dishes 

containing solid Bold’s basal medium (Bischoff and Bold, 1963) as a nutrient 

medium for flourishing algal organisms. These Petri dishes were incubated in the 

algae culture incubator in the cultivation Lab at 25 ± 1 
0
C under photoperiods 

14/10 light/dark cycles with light intensity 5000 lux. After 6-7 days smears of the 

grown organisms were examined microscopically to identify the different algal 

spp. Chlorella vulgaris and Scenedesmus spp. were the most dominant species in 

the Nile water samples. These two species were preferred for the intended 

experimental work since they are slightly digestible by fish as reported by Soeder 

(1979). These organisms were isolated using standard sterile microbiological 

techniques according to Guillard (1973). By the help of microscopic examination 

unialgal organisms of these selected spp. were isolated and passed into a sterile 

culture solution. Continuous dilution and examination for unialgal organism was 

done until a pure stock of each organism was obtained. The two algal species 

were individually subcultured in a solid Bold’s basal medium. The medium was 

previously autoclaved after the addition of about 20 g/l of agar and then poured in 

Petri dishes. Algal inoculum of pure slants of Chlorella vulgaris and Scenedesmus 

spp. were separately introduced to the surface of the solid medium of two groups 

of Petri dishes. The cultures were incubated in the algae culture incubator for 7 

days. Incubated agar cultures were used to carry out mass cultivation of algae in 

tap water. Pumped air flow was pushed in these algae cultures. Mass algal 

cultivation took place in three successive stages; from the agar culture into 2-liter 

flasks, into 20-liter carboys and lastly into 100-liter aquaria. The Bold’s basal 

medium was used in all stages after being dissolved in the relevant water volume. 

When Chlorella  vulgaris and Scenedesmus spp. cultures reached the harvest 

density (5X10
6
 cells/ml), air pumping lines were closed and algal cells were left 



Effect of phytoplankton inoculation with some chemical fertilizers... 

 

 

Egyptian J. of Phycol. Vol. 4(1), 2003 

-3- 

for about 24 hours to precipitate then supernatant was siphoned and excluded. 

Distilled water was added to the phytoplankton sediment to maintain the same 

density of live algal cells (5X10
6
 cells/ml), and to get rid of the chemicals used in 

the Bold’s basal media. One liter of that phytoplankton sediment (500 ml of 

Chlorella  vulgaris + 500 ml of Scenedesmus spp.) was added to the 100 ml water 

of the algae treatment aquaria to give a density of live algae of 5X10
4
 ± 933 

cells/ml (initial count). All transfers were carried out in aseptic circumstances and 

all densities were adjusted using microscopic assessment. 

 

Fingerlings 

Fingerlings of tilapia hybrid (Oreochromis niloticus x Oreochromis aureus) 

were purchased from Abbassa Fish Hatchery. The fish were acclimated to 

laboratory conditions by holding 30 fingerlings in each aquarium for two weeks 

prior to the experimental execution. Fish were individually observed to select the 

more viable and healthy ones to stay in the same aquarium. Along the second 

week of acclimation 15 viable and healthy fingerlings were retained in each 

aquarium. The initial experimental body weight and body length ranges were 

from 8-12 g and 7-10 cm respectively. 

 

Experimental design  

 The experiment included six treatments, each in three replicate aquaria as 

shown in the following table. 

 

Concentrations of mono superphosphate (MSP) and urea per aquarium 

(mg/100 L tap water) and phytoplankton (phy.) cells (5 x 104/ml of 

water in each aquarium). (3 aquaria for each treatment). 
 

 Amount of fertilizers mg/aquarium 

Treatment And phytoplankton cells/ml of aquarium water 

 Urea MSP Phy. 

Control* ----- ----- ----- 

Urea 435 ----- ----- 

Urea+phy. 435 ----- 5 x 10
4
 

MSP ----- 830 ----- 

MSP+phy. ----- 830 5 x 10
4
 

Urea + MSP 435 830 ----- 

*  Nothing added  

-  All fish in all treatments (including Control) received daily 5% of their body weight 

artificial feed daily.   

 

Water quality tests 

 Water from each aquarium was tested once a week to determine 

temperature (
o
C), pH, concentrations of dissolved oxygen (DO), total ammonia 

(NH3 + NH4), total phosphorus (TP) and nitrite-nitrogen (NO2-N). All 
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determinations were carried out according to the standard methods of the 

American Public Health Association (APHA) (1985) and Boyd (1990). 

Temperature and dissolved oxygen were measured at 9.00-10.00 h using yellow 

spring Instrument (YSI model 57) dissolved oxygen meter. The pH values were 

assessed by Hach Comparison Apparatus. Total phosphorus concentration was 

determined using spectrophotometer (model Milton Roy 21 D) at wavelength 690 

nm. Total ammonia (NH4+ + NH3) concentration was measured by Hach 

Comparison Method, then de-ionized ammonia (NH3) was calculated from total 

ammonia according to Boyd (1990). Nitrite concentration was measured by the 

diazodzing method using spectrophotometer (model Milton Roy 21 D) at wave 

length 543 nm.  

 

Phytoplankton dynamics 

Phytoplankton cells in each aquarium were counted twice weekly according 

to Boyd (1979) before each replacement of water, taking into consideration the 

adjustment of phytoplankton count to 5x10
4
 cells/ml. 

 

Fish tests  

 Weight gain of fish was determined by the difference between the initial 

and final weights of fish at the end of the experimental time (16 week), Relative 

growth rate (RGR) was determined as a percentage of fish weight gain to the 

initial weight and Specific Growth Rate (SGR) (growth rate/day) was determined 

as a percentage of body weight gain/day according to the equation by Allen and 

Wootton (1982). The general condition of the fish was described by the condition 

factor (K) calculated for each individual fish from the formula recommended by 

Bishai (1976)  

 Statistical analysis was performed using ANOVA and Duncan’s multiple 

Range Test to determine differences between treatments, means at P< 0.05. All 

statistics were carried out using Statistical Analysis Systems (SAS) program 

(SAS, 2000)(R). 
 

Results and Discussion 

 Although the same concentration of phytoplankton inoculation was 

applied in both treatments with urea or MSP (5 x 10
4
 ± 933 cells/ml water) the 

Urea+phy. treatment had phytoplankton concentration of about 75% of that in 

MSP+phy. treatment throughout the experimental time (16 week). The final 

overall average of phytoplankton abundance in MSP+phy. treatment was 38,735 

cells/ml, while that of Urea+phy. treatment was 29,555 cells/ml (Table 1). This 

could not be due to the consumption by the fish. Soeder (1979) Stated that these 

algae species are indigestible due to the polysaccharides complex contained in its 

cells' walls, which hinder the penetration of proteolytic enzymes into the interior 

of these cells within the gastrointestinal tract of the fish. This greater abundance 
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of phytoplankton in MSP+phy. treatment compared with Urea+phy. treatment, 

suggests that fertilization by MSP, creates a more appropriate medium for 

phytoplankton, which means that, phosphorus is a more effective nutrient for 

phytoplankton growth. A similar result was obtained by Boyd and Musig (1981) 

who advocated that phosphorus is a key nutrient in ponds fertilization, and its 

dynamic has a practical value to pond managers. Saha et al. (1978) found that 

phosphate is an important nutrient in fertilizers for Indian fish ponds.  

In the present study, in both treatments phytoplankton abundance reached 

the lowest value in week 12 where it reached 27,130 cells/ml in Urea+phy. 

treatment and 32,644 cell/ml in MSP+phy. Treatment. This phenomenon could be 

explained by the decrease in the natural water temperature to the lowest degree in 

that week (14.92 ± 0.07 
o
C) (Fig. 1). This result may confirm the vital effect of 

the temperature on phytoplankton growth. This is in agreement with Van Nguyen 

and Wood (1979) who found that collapse in algae growth is proximally triggered 

by meteorological changes such as cloudy weather or a decline in water 

temperature. Knud-Hansen and Batterson (1994) confirmed the important role of 

temperature in flourishing of phytoplankton; they stated that algal productivity is 

primarily a function of nutrients, light availability and temperature. It is clear that 

during the period of the present study there was no significant difference in water 

temperature among the six treatments (P>0.05). Figure (1) shows that there was a 

gradual decrease in water temperature from the start of the experiment (1
st
 of 

Sep.) (25.43 ± 0.10 
o
C) to reach a plateau in Nov. and Dec. (15.06 ± 0.05 

o
C). 

Water temperature in aquaria was related to the room air temperature throughout 

the experimental time. 

There was no significant difference in the dissolved oxygen content 

between all treatments, along the experimental time (Fig. 1). However an increase 

of oxygen content in water of Urea treatment was observed compared with that of 

MSP treatment, slightly after 4 w (2%) to reach 13% and 11% after 12 and 16 w, 

respectively. This could be attributed to the less fish biomass (171.33 ± 31.63 g) 

in the former treatment than in the other (335.47 ± 58.46 g), consequently less 

respiration, and slower consumption of oxygen were attained. The addition of 

phytoplankton with urea caused a clear drop in DO, while its addition to MSP 

caused an increase in DO, which is more obvious in the last 8 weeks.  

The pH value was significantly higher in Urea treatment than in Control 

and Urea+MSP treatments (P<0.05). Application of MSP in both MSP and 

MSP+phy. treatments, as well as the application of phytoplankton in Urea+phy. 

treatment caused significantly lower pH values than that obtained in the control 

and Urea+MSP treatments (P<0.05) (Fig.1). Contrary to the Urea treatment, the 

pH value was gradually decreased in MSP, MSP+phy. and Urea+phy. treatments. 

The decrease in the pH value in the MSP and Urea+MSP treatments refers to 

MSP fertilizer, where the MSP is ionized in water to give the negative acidic ion 

H2PO4
-
 (Boyd, 1990). The addition of phytoplankton to urea caused a drop 

(10.4%) in the pH value than treatment with urea alone (7.47 vs. 8.34). Addition 
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of phytoplankton to MSP did not affect the pH value. The fact that the 

phytoplankton decreased the effect of urea on the pH value is due to uptake of 

urea by phytoplankton from the ambient water. Healey (1977) stated that urea can 

be directly utilized by many species of algae. 
 

Table (1) Average phytoplankton (Chlorella vulgaris and Scenedesmus spp.) count 

(cells/ml) in water treated with urea+phy. and MSP+phy. during the experimental 

time (16 weeks). 
 

Treatment 

Week 

within 

Experimental Periods 

Period 1 2 3 4 

Urea+Phy. 

1st 
29902* 36125 32653 27828 

27041 34698 29295 27144 

2nd 
26751 35190 25860 27601 

23225 34124 25335 29229 

3rd 27808 34047 24523 30332 

33317 31583 25047 29152 

3rd 
27808 34047 24523 30332 

33317 31583 25047 29152 

4th 
34575 26370 26825 29525 

36703 29208 27501 27242 

Average   29915 ± 1619 32668 ± 1189 27130 ± 958 28507 ±424 

MSP+Phy. 

 

 

 

1st 
37930 46079 34018 31729 

40981 39950 32478 36521 

2nd 
45145 40667 28317 40084 

46285 38187 26601 37044 

3rd 48106 43450 33159 37488 

 45930 40006 36013 38296 

4th 40943 37918 36041 41765 

 43584 36340 34521 43947 

Average   43613 ± 1206 40325 ± 1114 32644 ± 1224 38359 ±1307 

 

- MSP = Mono superphosphate.  - Phy. = Phytoplankton.   

- Initial count of Phytoplankton for both treatments was 50,000 ± 933 cell/ml. 

*
 
The assessment of phytoplankton number was carried out twice per week after 

3 - 4 days after replenishing the water with the same treatment in each aquarium. 
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Fig (1) Water temperature (a), Dissolved oxygen (b) and pH (c) of the six 

experimental treatments during the experimental periods (16 weeks). 
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 The total phosphorus concentrations were significantly higher in the MSP 

and Urea+MSP treatments than in the other treatments (P<0.05) (Fig. 2). At the 

end of the experimental time (week 16) the total phosphorus concentration in 

MSP+phy. treatment (0.321 ± 0.108 mg/l) was about 50% lower than that of 

treatment by MSP alone (0.678 ± 0.01 mg/l), although the same dose of MSP 

fertilizer was applied in both treatments. It is worth noticing that the phosphorus 

concentration in this MSP+phy. treatment showed close concentration to that of 

control (0.296 ± 0.083 mg/l) which contained phosphorus from the artificial 

feeding. These results are due to the uptake of phosphorus from the water by 

phytoplankton. Rodina (1966) and Fry (1987) stated that phytoplankton species 

are certainly capable of taking up soluble inorganic phosphorus from the water, as 

well as, many forms of soluble organic phosphorus produced by the enzymatic 

breakdown of organic molecules. 

 Total ammonia concentration was significantly higher in the Urea 

treatment (P<0.05), followed by Urea+MSP, MSP, control, Urea+phy. and 

MSP+phy. treatments, respectively. Although the same dose of urea was applied 

in urea and Urea+MSP treatments, yet the ammonia was reduced by the presence 

of MSP which demonstrate the role of MSP in reducing the dissociation of urea 

towards formation of ammonia in water. Phytoplankton application with urea 

(Urea+phy.) induced a dramatic reduction in total ammonia concentration. The 

overall average of total ammonia was significantly lower (P<0.05) in Urea+phy. 

treatment (1.40 ± 0.30 mg/l) than in Urea treatment (4.29 ± 0.39). This result 

confirms the fact that urea and/or ammonia were uptaken by phytoplankton from 

the water. Healey (1977) stated that urea can be directly utilized by many species 

of algae. Abdalla (1989) concluded that uptake of total ammonia by 

phytoplankton accounted for 37% to 100% during daylight hours. The 

concentration of total ammonia in urea and Urea+MSP treatments showed great 

increase from the start of the experiment (1.13 ± 0.09 and 1.10 ± 0.00 mg/l 

respectively) to the end of the experiment (5.47 ± 0.58 and 3.73 ± 0.42 mg/l, 

respectively) (Fig. 2). This could be ascribed to the release of more ammonia 

from the grown fish as a result to urea application in both treatments. Colt and 

Armstrong (1981) recorded that ammonia is the principal nitrogenous compound 

excreted by aquatic animals. The major source of ammonia in pond’s water is the 

direct excretion of ammonia by fish (Tucker and Boyd, 1985). Wang and Walsh 

(2000) reported that fish are both ureotelic (excreting urea) and ammoniotelic 

(excreting ammonia). Engin and  Carter (2001) revealed that the higher rates of 

urea-nitrogen excreted by teleost fishes indicates that urea is an important 

excretory end-product in these species. In the control, MSP and MSP+phy. 

treatments, the average concentration of total ammonia was low at the end of the 

experiment (2.26 ± 0.76, 2.43 ± 0.39 and 1.80 ± 0.16 mg/l respectively). During 

the experimental time, the overall average of ammonia (NH3) concentration was 

significantly higher (P<0.05) in Urea treatment (0.446 ± 0.07 mg/l) than in all 

other treatments (Fig., 2). At the end of the experiment the NH3 reached the  
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Fig. (2) Total phosphorus (a), ammonia NH3 (b) and nitrite (c) concentrations of the six 

experimental treatments during the experimental periods (16 weeks). 
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greatest contribution in total ammonia in the Urea treatment and the least in 

Urea+phy. treatment. The percentages of NH3 were 13.51%, 3.38%, 3.36%, 

0.91%, 0.89 and 0.88 from the total ammonia concentration in urea, Urea+MSP, 

Control, MSP, MSP+phy and Urea+phy., respectively. This caused a higher pH 

value (8.63) in the Urea treatment than that of control, Urea+MSP, MSP, 

MSP+phy. and Urea+phy. (7.96, 7.90, 7.40, 7.37 and 7.37, respectively). This is 

in agreement with Boyd (1990) who demonstrated that pH value decreases as the 

ratio of NH3 : NH4 decreases and vice versa. There was drastic increase in the 

concentration of ammonia in the Urea treatment throughout the experimental 

time. The concentration started with 0.042 ± 0.002 mg/l and reached 0.739 ± 

0.036 mg/l at the end of the experiment. This was mainly due to several factors; 

notably, partial dissociation of the urea fertilizer and the more excretion of urea 

and ammonia fraction by the grown fish biomass. The increase of total ammonia 

and NH3 concentration in the 3
rd

 and 4
th
 periods in the Urea+phy. and MSP+phy. 

treatments, was partly associated with the decrease in water temperature, which 

decreases the number of phytoplankton cells, as well as, retarding the activity of 

ammonia uptake by phytoplankton. Mitamura (1986) reported that the 

assimilation rate of ammonia nitrogen was highest in summer and lowest in 

winter, as expected from the seasonal variation in water temperature. Inoculation 

of these algae spp., by that experimentally applied density, in the aquaria water 

caused the useful effect of reducing the NH3 concentration. This effect was 

immense in case of applying with Urea treatment, causing around 95% reduction 

to that of treatment by urea alone. The effect was less obvious in case of adding 

the phytoplankton with MSP. It is interesting that the phytoplankton reduced NH3 

concentration in both cases to 0.009 mg/l during the 1
st
 and 2

nd
 periods and to 

0.018 – 0.016 mg/l in the 3
rd

 and 4
th
 periods. This effect of these species. is of 

vital value since the NH3 is toxic and high concentration of it causes stunted 

growth and/or death of fish in accordance with tolerance of fish spp. and age. 

Such a biological inference emphasizes its practical value in aquaculture projects, 

moreover in amelioration of water quality in cases of pollution. The toxicity of 

ammonia depends on the pH value (Tomasso et al., 1980), total ammonia (Boyd, 

1990), carbon dioxide (Lloyd & Herbert, 1960) and dissolved oxygen (Merkens & 

Downing, 1957).  

Nitrite concentration showed the greatest values, throughout the 

experimental time, in the two treatments urea and Urea+MSP, however, Urea 

treatment had higher values (P<0.05) (Fig., 2). The overall mean of nitrite in the 

Urea treatment was 0.848 ± 0.101 mg/l ranging from 0.601 ± 0.168 to 1.147 ± 

0.145 mg/l, the overall average in the Urea+MSP treatment was 0.513 ± 0.078 

mg/l ranging from 0.394 ± 0.200 to 0.627 ± 0.238 mg/l. The nitrite concentration 

in both urea and Urea+MSP treatments had an increasing trend during the course 

of the experiment, while that of Urea+phy. treatment had  relatively stable value 

at that low level. Nitrite concentration in the Urea treatment was doubled from 

week 4 (0.601 ± 0.168 mg/l) to the end of the experiment (week 16) (1.147 ± 

0.145 mg/l). This continuous increase combined with the elevated ammonia 
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concentration increased fish mortality than that in the other treatments, fish 

mortality in Urea treatment was the highest and reached 40%. Inoculation of 

phytoplankton in the Urea+phy. treatment induced the lowest concentration of 

nitrite (0.086 ± 0.005 mg/l) (P<0.05) ranging from 0.073 ± 0.014 to 0.099 ± 0.024 

mg/l. This result clarifies the beneficial role which the phytoplankton performs in 

such circumstances, where it uptakes the nitrogenous compounds, thus 

maintaining healthy conditions to the fish and other organisms. This 

phytoplankton function is helpful in resisting pollutants in water, as evidenced in 

Figure (3). Colt and Armstrong (1981) observed that tilapia growth was retarded 

when nitrite levels exceeded 1.6 mg/l. they reported that, trout is very sensitive 

being stressed by 0.15 mg/l and killed by 0.55 mg/l nitrite.  

 

Phytoplankton Amelioration of Water Quality: 

This study emphasized the importance of using these phytoplankton species 

in aquaculture since they were efficient in depriving the water from injurious 

elements. Figure (3) shows the efficiency of phytoplankton in reducing the 

concentration of NH3, total ammonia and NO2; the compounds which causes 

disastrous effect on the vitality and growth of fish, ultimately decreasing fish 

harvest in a culture.  

Mitamura (1986) stated that the rate of nitrogen assimilation is regulated 

primarily by the phytoplankton standing crop. It is clear in the Figure (3) that 

phytoplankton clearance efficiency was very effective with urea fertilization than 

with MSP fertilization. This difference is of biological benefit since urea alone 

causes greater concentrations of these elements - up to detrimental or even fatal 

levels- than the lower levels with MSP alone (Figures, 4 & 5). Nitrogen uptake 

rates by algae depend on the concentration of nitrogen source (Haines & Wheeler, 

1978 and Lobban & Harrison, 1994). McCarthy et al. (1977) stated that the 

phytoplankton preferentially utilizes ammonia as a nitrogen source and urea 

nitrogen is used second to ammonia.  

 

Fish performance: 

Survivability:  

Figure (4) shows clearly that phytoplankton treatments maintained the 

highest survival rate. On the contrary, treatment with urea alone caused adverse 

effect on the vitality of fish causing disastrous mortality leaving only 58% live 

fish. It is of practical value that adding MSP to urea deleted, to a great extent, the 

negative effect of urea. The phytoplankton application induced excellent 

maintenance of the fish, keeping 96% survivals. The results of Urea treatment 

alone was confirmed by Abdalla et al. (1996) who reported that fish mortality in 

ponds with high weekly urea input (14.3 g N/m3) was 71%, while in ponds with 

low weekly urea input (1.2 g N/m3) fish mortality declined between 22 and 26%.  
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Total Weight Gain (TWG): 

 The TWG of fish, after 16 weeks (112 d), treated with different 

fertilization and phytoplankton treatments (Table 2) showed clear different 

responses. The greatest weight increment, throughout the experimental time (16 

w) was obtained in Urea+phy. treatment (18.83 ± 0.89 g/fish) compared to the 

increments; 14.82 ± 2.30 g/fish in control, 14.30 ± 1.35 g/fish in MSP treatment, 

11.43 ± 0.62 g/fish in Urea+MSP treatment and the least one 8.66 ± 0.61 g/fish in 

Urea treatment. There was a negative relationship between that gain and the 

concomitant ammonia (NH3) concentration (Fig. 5).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. (3) Clearance efficiencies of  total ammonia, ammonia (NH3) and  Nitrite (NO2) 

by phytoplankton from water treated with urea+phy. and MSP+phy. treatments 
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Fig. (4) Survival percentage of Tilapia (Oreochromis niloticus X Oreochromis aureus) 

exposed to water fertilization and phytoplankton treatments, at the end of the 

experimental time (16 weeks) . 

 

 

 

   

 

 

 

 

 

 

 
Fig. (5) Relation between un-ionized ammonia (NH3) concentrations and individual 

weight gain of  tilapia Oreochromis niloticus x O. aureus exposed to water 

fertilization and  phytoplankton treatments. For 16 weeks 
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Table (2) Fish growth trates: Initial weight (iw), final weight (fw), total weight again 

(TWG), specific growth rate (SGR), relative growth rate (RGR) and condition factor 

(k) of Tilapia (Oreochromis niloticus X Oreochromis aureus) exposed to water 

fertilization and phytoplankton treatments. for 16 weeks. (Mean ± S.E.) 
 

Treatment 
iw fw TWG SGR RGR Condition 

(g/fish) (g/fish) (g/fish) (%BW/day) (% IW) factor (k) 

Control 
10.4 25.22 14.82 0.78 150.09 1.53 

± 0.78 a ± 0.84 b ± 2.30 ab  ± 0.12 ab ± 27.12 ab ± 0.02 ab 

Urea 
10.56 19.22 8.66 0.53 81.61 1.44 

± 0.84 a ± 1.30 c ± 0.61 c ± 0.03 c ± 5.52 c ± 0.02 b 

Urea+phy. 
10.54 29.37 18.83 0.93 188.14 1.59 

 ± 1.26 a ± 0.60 a  ± 0.89 a ± 0.07 a ± 11.22 a ± 0.04 a 

MSP 
10.53 24.83 14.30 0.76 135.44 1.64 

± 0.10 a ± 1.67 b ± 1.35 b ± 0.05 ab  ± 12.82abc ± 0.06 a 

MSP+phy. 10.45 23.32 12.87 0.72 126.22 1.57 

 ± 0.78 a  ± 0.66 b  ± 0.80 bc ± 0.06 ab ± 12.04 bc ± 0.04 a 

Urea+MSP 10.49 21.92 11.43 0.66 111.44 1.52 

 ± 0.85 a ± 0.73 bc ± 0.62 bc ± 0.05 bc ± 9.37 bc ± 0.04 ab 

-  a,b,c: Means in the same column followed by different letters denote 

significant treatment difference (P < 0.05). 

 

(iw) - (fw)

 weightInitial - weight Final
 TWG     100x 

(days) Time

iwLn  - fwLn 
  SGR   

100x 
iw

iw - fw
  RGR     100x 

(cm) 3Length 

(g)Weight 
 factor Condition   

 

 

Specific Growth Rate (SGR) & Relative Growth Rate (RGR): 

Table (2) demonstrates that SGR and RGR followed the same trend of  

treatments effects as TWG caused the highest SGR and RGR (0.93 ± 0.07 % 

BW/day and 188.14 ± 11.22 %IW respectively) followed by; control (0.78 ± 0.12 

and 150.09 ± 27.12), MSP (0.76 ± 0.05 and 135.44  ± 12.82), MSP+phy. (0.72 ± 

0.06 and 126.22  ± 12.04), Urea+MSP (0.66 ± 0.05 and 111.44  ± 9.37). The 

lowest rates were that in Urea (0.53 ± 0.03 and 81.61  ± 5.52). 

 

Condition Factor (K): 

As shown in Table (2) MSP treatment caused the significantly (P<0.05) 

highest (K) value where it was 1.64 ± 0.06, while the lowest (K) was observed in 

Urea treatment (1.44 ± 0.02). There was no significant difference between MSP 

treatment and Urea+phy., MSP+phy., control and Urea+MSP treatments 

respectively. 
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Conclusion 

The results of this study confirm that it is not recommended to use urea as a 

unique fertilizer, with the same dose used in this study, where it has deleterious 

effects in the water environment, such as; the release of toxic forms of ammonia 

(NH3) and nitrite (NO2). Consequently great percentage of fish died in this 

treatment, and the remaining fish had a decreased daily weight gain, ultimately 

fish biomass was decreased. 

The addition of MSP (mono superphosphate) to urea reduced the 

concentrations of ammonia and nitrite, compared to urea alone, although the same 

dose of urea was applied in both treatments, which demonstrate the role of MSP 

in reducing the dissociation of urea towards formation of ammonia and nitrite in 

water.     

Phytoplankton application – by inoculation in the water- induced a 

marvelous effect either on the water quality and fish thriveness. This application 

ameliorated the quality of water; consequently the fish response was augmented 

towards better thriveness. 
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 تأثير التلقيح بالهائمات النباتية مع إضافة بعض الأسمدة الكيميائية على 

 جودة المياه ونمو أسماك البلطى

 
زينب عطيه النجدى

1
، نبيل أحمد ابراهيم 

1 

محمد على ابراهيم سالم
2
و محمد محمود الشافعى 

2 
 

 وث الثروة السمكيةالمعمل المركزى لبح -1
 قسم الانتاج الحيوانى –كلية الزراعة جامعة القاهرة  -2

 
 

البلجممى ارقر و و نمموعيا ممما ارخمممإة  xتممم اخممت إاب ياممبعياط البلجممى البلمميا نالبلجممى ال يلممى  

الكيمائيممة نخممماس السوسراوخممحاط ار مماسى و خممماس اليور مماو ونمموعيا ممما الجحالمملا ال  ممرا  نالكلممور   

مو. شمممله همملت التلرسممة خممتة خمم 60×  40×  75 مموز قجمماجى سدسعمماس ن 18والس إخممم و اممى االلممار  

 435معمممام ط لكمممل م بممما ر رمممة تكمممراراط وكانمممه المعاملمممة ارولمممى همممى التسمممميإ سسمممماس اليور ممما سمعمممإ  

ليبما لم/ وز. المعاملة الثانية هى التسميإ ساليور ا س ح  المعإ  الساسق سالإضمااة يلمى يضمااة الجحالملا يلم

 x10 5ستركيز 
4
لم/ موز. لم 830. المعاملة الثالثة هى التسميإ سالسوسراوخحاط ار اسى سمعإ   خلية/مل 

المعاملممة الراسعممة هممى التسممميإ سسممماس السوسراوخممحاط ار مماسى سمم ح  المعممإ  السمماسق سالإضممااة يلممى يضممااة 

 10× 5 الجحالممملا يليبممما ستركيمممز
4
يإ سم لممموم خمممماسى اليور ممما خليمممة/مل. المعاملمممة ال امسمممة همممى التسمممم 

سإون يضااة أى خماس أو  control والسوسراوخحاط س ح  المعإلاط الملكورة خاسقاً. المعاملة الساسخة كانه

 كممان متوخممو المموقنلعبممه الجحالمملا سوراً هاممماً اممى يقالممة كممل ممما ارمونيمما وال يتر ممه ممما الميممات.  محالمملا.

جممو أعلمى مع و ماً  0.60 ±29.37ن urea+phy امى نبا مة التلرسمة امى معاملمة للأخماك الحرسى 

امما بة أقممل وقن  ureaوكانممه معاملممة   .جمممو وسمماقى المعممام ط 0.84 ±25.22ن controlع ممف اممى المم   

و  NH3وهممملا  عمممزى يلمممى يرتحمممام تركيمممز كممم ً مممما ارمونيممما  يمممر المتد  مممة  ن و1.30 ± 19.22ن للأخمممماك

كانمه اما بة أقمل تركيمز مما  urea+phyوال يتر ه اى هلت المعاملة. وعلى ال قيض مما هملا اممن معاملمة 

مما ناليور ا امى هملت التلرسمةو ارمونيا و ال يتر ه ك تيلة لإمتصاص الجحاللا لبإت المركباط ال يتروجي ية 

 الوخو المائى مما جعلف أكثر م  مة ل مو ارخماك. 

 
 

 

 


