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Abstract 
Trofic State Index Model (TSI) was used to evaluate the water quality of Al-Nozha Airport Farm Lake. 
The result revealed that the mean values of water T°C, pH, DO, NH4, NO2, NO3

 and PO4
 are in 

acceptable range. Al-Nozha Airport Farm Lake suffers from high level of ammonia and high blooming 
phytoplankton. Represented by low transparency value and high level of chlorophll-a. The percentage 
result of phytoplankton group (cell/l) showed the domination of Cyanophyoceae species followed 
Chlorophyceae, Bacillariophyta and Dinoflagellet. The dominance percentage of zooplankton is 

Rotifera, the second common zooplankton group is Cladocera species, followed by Protozoa species 
Naupllus larvae and Copepoda groups. TSI Model results revealed that Al-Nozha Airport Farm Lake 
suffers from eutrophication through CTSI. The highest level 93.38 recorded in winter, this mean that 
eutrophic level is algal scum and few macrophytes this is estimated fish kills summer. The length-weight 
relationship for L.ramada is an example of commercial species revealed that the b<3 which mean that the 
growth will be negative allometric. Also the total production of Mullet and Chichlid species decrease to 
reach the lowest value in 2017, these results may be attributed to water quality which suffers high level 
of eutrophication and high fry’s mortality. Therefore the present research recommended that must be 

draining the Airport Farm Lake accompanied by extensive fishing operation. 

Keywords: Ecosystem, management, plankton, al-nozha airport farm lake and model 

1. Introduction

Ecosystem is a complex and dynamic system, it is considered as a major issue in ecological 

research. The study of complex aquatic ecosystems requires details information about its biotic 
and abiotic parameters. A good characterization of the community structure is required to 

solve more applied problem in conservation biology & resource management.  

Lakes are often classified as oligotrophic or eutrophic depending on their productivity. 

Oligotrophic lakes are characterized by low nutrient input, low to moderate levels of plant 

production, relatively clear water and relatively high economic value of ecosystem services. 

On the other hand, eutrophic lakes have high nutrient input, high plant production, and murky 

water with problems including anoxia and toxicity and a relatively low value of ecosystem 

services. Eutrophication caused by an excess of inputs of nutrients is a wide spread and 

growing problem of lakes, rivers, estuaries and coastal oceans (Abdel-Mawla, 2004) [1].  

In fact, water is not just where fish live; its quality directly affects feed efficiency, growth 

rates, fish’s health and survival. Water quality is the first most important limiting and difficult 
factor in fish farm production to understand predict and manage. On the other hand, fish 

farming is one of the fastest-growing sub-sectors in aquaculture and is supported continuously 

by the Government under the National Agro-Food Policy (Iliyasu et al., 2016) [14].  

Also, water quality refer to any things in the water be it physical, chemical or biological that 

affects the fish production. Fish farms are maintained by complex physical and chemical 

factors and by biological interactions which directly depend on water quality. Physical and 

chemical oscillations in fish ponds basically depend on energy input, with special emphasis on 

the frequency and nature of the nutrient discharge added to the system (Sipaúba and 

Magalhães, 2013) [24]. 

The models assist managers in making better decisions. Spatially explicit ecosystem models 

allow the calculation of water and matter dynamics in a landscape as functions of spatial 

localization of habitat structures and matter input (Ralf and Alexey, 2002) [19]. 
So these researches aim to evaluate the water quality of Al- Nozha Airport Farm Lake and its environment as suitability 
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for rearing fish utilizing Trofic State Index Model (TSI 

Model) (Markad et al., 2019) [16].  

 

Materials and Methods  

1. Study Area 

Al-Nozha Airport Farm Lake is an artificial lake secluded 

portion from Lake Mariou t; also it is the main reservoir of 

water source for Alexandria. Al-Nozha Airport Farm Lake is 

located along the Mediterranean Coast of south to the city of 

Alexandria; it is between latitude 31° 10 east and longitude 

30° N with area of about 1476 acres with an average depth of 

2.5-3.0 meters (Fafioye, et al., 2015) [10]. 

The Airport Farm Lake outlet is in the southeastern part of the 

embankment diametrically opposite to the inlet. Sometimes 

the outlet is closed by wooden bars through which any 
amount of water could be withdrawn. Al-Nozha Airport Farm 

Lake inlet receives Nile water from Mahmoudia canal about 

15 million m3/day; which receive water from Rosetta branch 

at Mahmoudia city at km 194.200 with actual served area of 

1476 acres. 

 

2. Sampling and Analysis 

Water sampling was conducted monthly 2018, one day in the 

each month was select to represent the whole month at 7 

stations as shown in Fig. (1).  

 

 
 

Fig 1: Location of Al-Nozha Airport Farm Lake with Selected 7 
Stations. 

 

3. Physiochemical and Biological Parameters 

Dissolved Oxygen (DO), ammonia (NH4), Nitrite (NO2), 

Nitrate (NO3), Phosphate (PO4) and Chlorophyll-a were 

analysis at central lab of Al-Nozha Airport, Alexandria. 

 

3.1 Temperature  

Surface and depth water temperature was measure by dipping 

the bucket thermometer, with 0.2°C division, into the upper 

and depth water layer for a few minutes.  

 

3.2 Turbidity  

The transparency of Al-Nozha Airport Farm Lake water was 

measure using a circular black-white Secchi disc, 25 cm in 

diameter. Readings of secchi depth were represented by 

taking the average distance of disappearance and 

reappearance of secchi disc expressed in (cm).  

 

3.3 Hydrogen Ion  

Samples for determination of Hydrogen Ion Concentration 

(pH) were drowning from the water sampler immediately 
after sampling by filling a 50 ml wide-mouth polyethylene 

bottle. pH values were measure immediately using a 

Lovibond Water Testing, Senso Direct 150.  

 

3.4 Phytoplankton 

Water samples were collected using a Rüttiner bottle, and 

estimation of the phytoplankton standing crop was carried out 

by sedimentation method as reported in a standard method in 

American Public Health Association (APHA, 1999) [3]. 

The samples were preserved in a solution of 4% 

formaldehyde. Phytoplankton samples were examined in the 
laboratory using a Research microscope, identification to 

species and counting will do the species counts were 

expressed as unit’s cell/l.  

 

3.5 Zooplankton 

The zooplankton samples were collected by filtering 50 liters 

of water through a small standard plankton net (mesh size 55 

μm) using a plastic container of liters’ capacity. The collected 

samples were preserved directly with 4% neutral formalin 

solution in 250 ml polyethylene bottles. The volume of each 

sample was concentrated to 100 ml and the whole sample was 

examined in a Petri dish under a research binocular 
microscope. For zooplankton enumeration purposes, at least 

two aliquots (2 ml of well-shaken suspension) were 

withdrawn from each sample using a graduated pipette, 

placed in a counting chamber and the number of individuals 

of each species was counted. The average number of 

duplicated examination for each sample was estimated and the 

counts were expressed as number of individuals per cubic 

meter (Heneash, 2015) [12]. 

 

4. Management 

Al-Nozha Airport Farm Lake depends on the natural food 
nutrition development through increasing the initial 

productivity by adding chemical fertilizer to supply the farm 

water with nitrogen and phosphorus in a manner that melts by 

developing fertilizer. 

The fish fauna in Al-Nozha Airport Farm Lake was consisted 

a mixture of Nile fishes especially cats’ fish (clarius, lazera 

and Bagrus bayad); Cichlid fishes (O. niloticus, Sarathorodon 

galilaeus, O. aureus Tilapia Zilli) and Mullet species fishes. 

The Mullet species (L. ramada and M. cephalus) were 

probably land locked in the Al-Nozha Airport Farm after 

cutting it from Lake Mariut (Elster and Jensen 1960) [9], while 
the fresh water fishes entered the Al-Nozha Airport Farm 

Lake through the Mah moudiah canal. There for it was found 

to be a suitable for the propagation and proliferation of Mullet 

species, hence transplantation of Mull fry especial L. ramada 

collected from the Nile estuaries to Al-Nozha Airport Farm 

Lake has been started from 1954 and still carried out every 

year until now with variable number.  

Moreover, common carp was also transplanted in Al-Nozha 

Airport Farm Lake since period from February and March 

1965. The total transplanted number was 2185 fish, of which 

205 were mothers and the remaining were yearling (18- 25 

cm) and still carried out until now with variable count. The 
transplanted mullet and common carp succeeded to grow well 

in Al-Nozha Airport Farm Lake and contributed important 

part of its total production. The fries number transplanted in 
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Al-Nozha Airport Farm Lake for L. ramada; Chichid fish and 

carps species as shown in Table 1.  

 
Table 1: Fries Number per thousand transplanted in Al-Nozha 

Airport Farm Lake during 2014 -2017 
 

Product 

Years 

2014-2015 2015-2016 2016-2017 

× 1000 × 1000 × 1000 

Lisa ramada - 750 401 

O. niloticus - 392 1272 

Silver carp 350 - - 

Grass carp 50 - - 

Common carp - - 300 

 

5. Statistical analysis 

All data was analyzed using excel 2010. Also, Length-weight 

relationships data was used ANOVA (by excel 2010) to 

evaluate the statistical significance of the regression model 

detected when P < 0.05. 

 

Results and discussion 

1. Physiochemical and biological parameters 

Al-Nozha Airport Farm Lake management is target to 

maximize fish production. Thus, successful management 
requires an understanding of water quality; it is directly 

effects on fish feed efficiency, growth rates, the fish’s health 

and survival (Iliyasu et al., 2016) [14].  

 

1.1 Temperature 

Water temperature is one of the most important physical 

parameters, which considered important factor affecting ion 

and phase equilibrium in water and influencing the rate of 

biochemical processes which accompany the changes of 

concentration and content of organic and mineral substances 

in water. The suitable water temperature for fish culture is 

between 24 and 32°C (Helal et al., 2017; El-Feky et al., 2018) 

[11, 8]. The present research revealed that, the mean water 

temperature in winter is 20 ± 3.51 ˚C, it rose attaining its peak 

value for water temperature in summer to 29.67 ± 2.52 ˚C. In 

autumn, it decreases to 21.5 ± 3.77 as shown in Table 2. 

Therefore, the present results revealed that the suitability of 

water temperature for fish culture species in Al-Nozha Airport 

Farm Lake and the results are in agreement with (Mustafa et 

al., 2015) [17].  

 

1.2. Turbidity 

Turbidity can affect fish directly by killing them, reducing 
their growth rate or preventing their reproduction. Turbidity 

can also affect fish indirectly by reducing the natural food 

available to the fish (Hepher and Pruginin, 1981) [13]. 

High turbidity will reduce light penetration into the water and 

thus oxygen production by the water plants. In addition, 

Dissolved suspended solids will clog filters and injure fish 

gills. Thus, it leads to decrease fish productivity (Carballo et 

al., 2008) [7]. 

The results revealed that, the mean secchi disc value 

fluctuated through the year, the lowest value 0.26 ± 0.36 m 

and 0.29 ± 0.35 m recorded in spring and winter respectively, 
it increased to 0.33 ± 0.19 in summer and attaining its highest 

value 0.40 ± 0.33 m in autumn as shown in Table 2. 

The good range of turbidity for fish health and optimum 

productivity is 30-40 cm, also 15-40 cm is good for intensive 

culture system but less than 12 cm causes stress (Santhosh 

and Singh 2007) [21]. 

 

1.3. pH 

The pH is a result of interaction of numerous substances 

dissolved in water. Furthermore; the biological conditions are 
better when the pH of the surrounding environment is slightly 

alkaline and quite constant (Helal et al., 2017) [11].  

The present results revealed that the pH mean range between 

7.46 ± 0.18 to 8.36 ± 0.27 in Summer and spring respectively 

as minimum and maximum values as shown in Table2. 

Therefore, the present results for Al-Nozha Airport Farm 

Lake seem to be much suitable for fish culture and in 

agreement with the findings (Hepher and Pruginin 1981) [13].  

 

1.4. Dissolved Oxygen 

Fish need oxygen for respiration. The respiratory rate 
increases with increasing temperature, activity and feeding 

but decreases with increasing mean weight. Therefore, DO 

values are the important factors that control the distribution 

and growth of fish. Fish are always present where DO 

concentration is high. DO content can be used as an indicator 

of organic loading, nutrient input and biological activity, more 

over as an indicator of pollution in the ecosystem. The 

suitable DO value for fish culture is above 5 mg/l but fishes 

can survive at 4 mg/l (Bhatnagar, 2013) [6].  

The present results revealed that the mean DO value ranged 

between 4.61 ± 0.61 mg/l in spring as a minimum value to 

6.41 ± 1.35 mg/l in autumn as a maximum value as shown in 
Table 2, this value under control by introduction of fresh 

water from Mahmoudia canal the main water source of Al-

Nozha Airport Farm Lake. The results may be referring to 

photosynthesis activities by primary production this results 

agreement with (Saloom and Duncan, 2005) [20]. 

 

1.5. Ammonia 

Ammonia is the waste product of protein metabolism via fish 

and other aquatic organism's excretion. The major source of 

nitrogen compounds in fishpond culture is the protein 

contained in the feed. Therefore, the rate of ammonia 
production of fish is proportional to the feeding rate and 

protein percentage in food. The suitable ammonia level is 

range from 0.00 to 50µg/l and the desirable range was 0.00 to 

25µg/l (Fafioye, et al., 2005) [10].  

Results revealed that, the mean seasonally ammonia in Al-

Nozha Airport Farm Lake fluctuated throughout the year; the 

lowest values are 0.04 ± 0.01 and 0.08 ±0.05 mg/l recorded in 

spring and autumn. It increase to 0.12 ± 0.03 mg/l in summer 

and attaining its highest value 0.14 ± 0.1 mg/l in winter as 

shown in Table 2. 

 

1.6. Nitrite 

Nitrite appears in water mainly as a result of biochemical 

oxidation of ammonia (nitrification) or the reduction of nitrate 

(denitrification). OATA (2008) [18] recommended that it 

should not exceed 0.2 mg /L in freshwater and 0.125 mg /L in 

seawater. 

The present results recorded that the mean lowest Nitrite 

values are 0.03 ± 0.01mg/l and 0.04 ± 0.01mg/l in spring and 

autumn respectively. It raise to 0.05 ± 0.04 mg/l during 

summer, to attained its highest value 0.15 ± 0.05 mg/l in 

winter as shown in Table 2. Therefore, the results are in 

acceptable range. 
 

1.7. Nitrate 

Nitrate considered the most stable compound of inorganic 
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nitrogenous form. According to water quality guidelines for 

the management pond fish culture reported that the acceptable 

nitrate form ranged between 0 to 100 mg/l.  

Stone and Thomforde (2004) [25] reported that the nitrate is 
relatively nontoxic to fish and not cause any health hazard 

except at exceedingly high levels (above 90 mg/l). The 

present results explained that the lowest value of nitrate is 

0.22 ± 0.04 mg/l during summer and the highest value is 0.82 

± 0.07 mg/l during winter as shown in Table 2. These mean 

that the results are in acceptable range according to (Santhosh 

and Singh 2007) [21] which described the favorable range 

between 0.1 and 4.0 mg/l in fish culture water.  

 

1.8. Phosphate 

TP concentration present in water is in the form of phosphate 
(PO4) and it in surface water mainly present as bound to 

living or dead particulate matter. Phosphate is an essential 

algae nutrient as it is often in limited supply and stimulates 

growth of algae plus its role for increasing the aquatic 

productivity. The desired level of TP for fish culture is 0.06 

mg/l while, the optimal and productive value is 0.05-0.07 

mg/l and the value 1.0 mg/l is good for plankton production 

(Bhatnagar, 2013) [6]. 

The present results of PO4
- recorded that the lowest values 

during spring and autumn are 80 ± 0.09µg/l and 80 ± 0.05 

µg/l respectively. While, the highest values recorded during 

summer and winter are 120 ± 0.03µg/l and 109 ± 0.03µg/l 

respectively as shown in Table2. There for the present result 

revealed that PO4
- value are in acceptable range.  

 

1.9. Chlorophyll-a 

Primary productivity of plankton can be estimated by 

measuring the Chlorophyll-a and by measure the biomass of 

algal. Chlorophyll-a concentration helps to calculate of 

phytoplankton group for the purpose of calculating the 

biomass of individual phytoplankton group successfully 

(Schiüter et al., 2000) [22]. The chlorophyll-a value ranged 

between 0.5 to 1.5µg/l, it was considered as oligotrophic; 

while, the range between 1.5 to 10µg/l it was considered as 

mesotrophic. Also, the range between 5 to10 µg/l it was 

considered as eutrophic and greater than 10 µg/l it was 
considered as highly eutrophic (Trifonova, 1989) [26]. 

Present study revealed that the mean seasonally value of 

chlorophyll-a in Al-Nozha showed its lowest value 16400 ± 

6.19 µg/l in summer season, it is raised during autumn to 

22300 ± 7.45 µg/l and attaining highest value 26500 ± 7.11 

µg/l in winter. In spring, the value of chlorophyll-a is 

decreased to 24400 ± 6.29 µg/l. In general, the results 

revealed that the chlorophyll-a concentration increased 

progressively from summer attaining its highest value in 

winter as shown in Table 2. 

 
Table 2: Means Seasons Variations with Standard Deviations of Physicochemical and Biological Parameters of Water Samples Collected from 

El Al-Nozha Lake. 
 

 Winter Spring Summer Autumn 

Temp. Co 20 ± 3.51 27.67± 4.93 29.67 ± 2.52 21.5 ± 3.77 

Secchi disk (m) 0.29 ± 0.35 0.26 ± 0.36 0.33 ± 0.19 0.40 ± 0.33 

pH 8.29 ± 0.24 8.36 ± 0.27 7.46 ± 0.18 7.87 ± 0.20 

DO (mg/L) 6.13 ± 1.17 4.61 ± 0.61 6.25 ± 1.75 6.41 ± 1.35 

NH3 (mg/L) 0.14 ± 0.1 0.04 ± 0.01 0.12 ± 0.03 0.08 ± 0.05 

NO2 (mg/L) 0.15 ± 0.05 0.03 ± 0.01 0.05 ± 0.04 0.04 ± 0.01 

NO3 (mg/L) 0.82 ± 0.07 0.38 ± 0.15 0.22 ± 0.04 0.25 ± 0.13 

PO4 (µg/L) 109 ± 0.03 80 ± 0.09 120 ± 0.03 80 ± 0.05 

chl. a (µg/L) 26500 ± 7.11 24400 ± 6.29 16400 ± 6.19 22300 ± 7.45 

 

2. Phytoplankton 

Planktons are aquatic pelagic organisms, which are carried 
about by the movement of the water rather than their own 

ability to swim. There is a close relationship between 

plankton and fish production, this is because the main food 

for major fish is planktons. The distributions of phytoplankton 

community depend on a change of climate condition, 

physicochemical parameters of water (Shaaban et al., 2004) 
[23]. Also, it is useful for general monitoring of certain aspects 

of the environment as eutrophication which are sign of 

environmental disturbance.  

The percentages results of phytoplankton groups (cell/l) for 

Al-Nozha Airport Farm Lake are showed that Cyanophyoceae 

species formed the first common phytoplankton group; the 
highest percentage is 83.09% were detected in winter season 

and the lowest percentage 39.67%in spring season as shown 

in Fig. 2.  

The second common phytoplankton group was the 

Chlorophyceae; the results showed that the highest percentage 

is 14.60% were detected in spring season. It is decrease 

gradually to 10.27% in summer season and reached the lowest 

value 7.33% in autumn then increased to 10.33% during 

winter as shown in Fig. 2. 
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Fig. 2: Seasonal Percentage of Phytoplankton Groups (Cell/l) of 
Water Samples Collected from Al-Nozha Airport Farm Lake. 

 

Dinoflagellet group is the third common group in Al-Nozha 

Airport Farm Lake water with percentage ranged between 
23.4% and 0.88% as highest and lowest percentage during 

summer and winter respectively. Bacillariophyta and 

Dinoflagellet represented by variable value.  

This phytoplankton groups are illustrated the direct and 

indirect effects of water turbidity and zooplankton 

productivity. The direct effect is by the elimination of certain 

filter feeders, such as the Cladocera and Copepoda as a result 

of increased turbidity, where turbidity, may interfere with 

their feeding apparatus. The indirect effect is exhibited 

through their effects on phytoplankton (Winner, 1975) [27]. 

 

3. Zooplankton 

The most important components of the aquatic ecosystem is 

Zooplankton group, they support the economically important 

fish populations. where they have a major role in energy 

transfer between phytoplankton and fish. Furthermore, the 

abundance of zooplankton depends on water temperature, 

food resources quantity and a great variety of other abiotic 

and biotic factors, which collectively affect individual species 

of the zooplankton community. Also, they are signal of 

environmental disturbance such as eutrophication, pollution, 

warming trends and long-term changes (Ahmed. et al., 2017) 
[2]. 
Al-Nozha Airport Farm Lake results revealed that the 

dominance percentage of zooplankton is Rotifera, the highest 

percentage is 79.1% in autumn and the lowest percentage is 

53.53% in summer as shown in Fig.3. Whereas, the second 

common zooplankton group is Cladocera species, the highest 

percentage is 17% in spring and the lowest percentage is 

2.76% in autumn as shown in Fig.3. 

 

 
 

 
 

 
 

 
 

Fig 3: Seasonal Percentage of Zooplankton Groups of Water 
Samples Collected from Al-Nozha Airport Farm Lake. 
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Protozoa species formed the third common zooplankton 

group; the result revealed that the highest percentage is 

10.02% in winter and began to decrease gradually to the 

lowest percentage 0.27% in summer as shown in Fig.3. 
Naupllus larvae and Copepoda groups formed the fourth and 

fifth groups respectively, the highest percentages are 12.7% 

and 13.98% in summer for Naupllus larvae and Copepoda 

groups respectively. But, the lowest percentage is 3.87% in 

autumn for Naupllus larvae and 4.02% in winter for 

Copepoda as shown in Fig.3. 

Thus, Al-Nozha Airport Farm Lake was suffered from a high 

level of eutrophication, due to direct contamination from 

sewage, agricultural and industrial effluents from surrounded 

area.  

 

4. Management 

The water quality used for fish culture is one of the significant 

factors affecting fish yield for optimum performance fish 

species being culture, good water quality. Carlson trophic 

state index (CTSI) is a common method for characterizing 

any ecosystem’s trophic state. TSI Model is quantitative 

model, it will address the Assumptions of the trophic state 

index equations for identify water quality of fish farm by 

using CTSI equation (Arnottl et al,. 2014; Attia et al., 2017) [4, 

5]. 

TSI model results of Al-Nozha Airport Farm Lake detect that 

the mean seasonally of TSISD attained its highest value 93.38 

during winter and it began to decrease gradually until attained 

its lowest value 89.79 in autumn. While, TSICh registered 

that the highest values 130.51 in winter, however it decrease 

to lowest value 125.81 in summer as show in Fig. (4and5).  

Whereas, the TSITP ranged between 73.19 and 71.80 as a 

highest value in summer and winter respectively, whereas it 

recorded lowest value 67.34 in autumn and spring 

respectively as show in Fig. (4and5).  
Also, TSI Model results revealed that Al-Nozha Airport Farm 

Lake suffers from eutrophication through CTSI. The highest 

level 93.38 recorded in winter, this mean that eutrophic level 

is algal scum and few macrophytes this is estimated fish kills 

summer as show in Fig. (4). 

 

 
 

Fig 4: The Interface Screen of TSI Model 
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Fig. 5: Seasonal Variation of TSI Model 

 

In the management of Al-Nozha Airport Farm Lake fishery 

necessary to consider the basic information on the growth rate 
of Liza ramada as an example of mullet fish which considered 

the important fish production. In order to evaluate the 

suitability of any body of water as a fish habitat, the growth in 

weight of the fish is usually more considered than the growth 

in length. The rate of increasing in weight reflect show the 

ecological factors of a habitat affects the fish in which it lives, 

particularly the amount of the food present to determine the 

growth in weight of the fish, the length-weight relationship 
has to be found.  

Length-weight relationship of Liza ramada reared in Al-

Nozha Airport Farm Lake was based on the combined data for 

all fishes collected from the farm as shown in Table 3 and 

Fig.6.  

 
Table 3: Length – Weight Relationship of Liza ramada Reared in Al-Nozha Airport Farm Lake 

 

 № 
Length (cm) Weight (gm) 

Min Max Avrg. ± STD Min Max Avrg. ± STD 

Initial 35 4.85 8.51 6.57 ± 1.12 95.92 9.09 7.23 ± 0.95 

Middle 35 9.6 13.76 11.33 ± 1.09 9.69 15.54 13.03 ± 1.62 

Final 40 17.67 23.21 20.16 ± 1.38 76.24 168.32 111.72 ± 24.77 

 

The length-weight relationship of fish was described by the 

general equation W = a L^b were a and b are constant whose 

values tested utilizing a one-way ANOVA with P significant 

at <0.05. The coefficient of determination (r2) is a measure of 

the quality of a linear regression’s prediction. 

 

 
 

Fig 6: Length – Weight Relationship of L. ramada Reared in Al-Nozha Airport Farm Lake 
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The length-weight relationship for L.ramada was represented 

by equation: 

W = 0.09444 L^2.35 

R2 = 0.56 P-value = 0.025 P ≤ 0.05  
The parameters “a” and “b” of the length-weight relationship 

were 0.094 and 2.35 respectively. The present results revealed 

that b value < 3, this mean that fish become slimmer with 

increasing length and growth will be negatively allometric 

(Yilmaz et al., 2012; Jisr et al., 2018) [28, 15]. observed a 

significant difference between b values during the warm and 

cold periods for Liza ramada marine area of Tripoli-El Mina, 

North Lebanon 

The total fish production for Al-Nozha Airport Farm Lake 

from year 2013-2017 represent in Table 4. Mullet decreased 

progressive from 45.26% which represent 19558.15 L.E. of 
total production in 2014 -2015 as highest value to 9.43% 

which represent 3317.75 in 2016 – 2017. The total production 

of Cichlid decreased from 90.67% which represent 31453 

L.E. in 2013-2014 as highest value to 45.11% which represent 

19491.75 L.E. in 2014-2015 as lowest value. During years 

2015-2016 and 2016- 2017 the total productions are varies 

between 53.18% and 49.11%, the decreases of total 
productive were 15972.25 and 17283.5 L.E. respectively. The 

total production of mullet and cichlid decreased may be 

attributed to water quality environment which was suffered 

from high level of eutrophication according to agreement of 

the TSI model results. Moreover it may be attributed to fry 

mortality due to predation is expected by many carnivorous 

such as Clarias lazera and Bagrus bayad. While Carp species 

(common, silver and grass) and the cat fish Clarias lazera and 

Bagrus bayad and eel) production increased slightly this 

results may be attributed to the acclimatized these species to 

the water quality as shown in Table 4. 
Finally, the present research recommended that must be 

draining the Airport Farm Lake accompanied by extensive 

fishing operation. 

 
Table 4: Total product for Al-Nozha Airport Farm Lake during Natural rearing area from 2013 to 2017 by LE. 

 

Product 
Years 

2013/2014 % 2014/2015 % 2015/2016 % 2016/2017 % 

Mullet 0 0 19558.15 45.26 9748.25 32.46 3317.75 9.43 

Cichlid 31453 90.67 19491.75 45.11 15972.25 53.18 17283.5 49.11 

Carp 54.5 0.16 673.25 1.56 3619 12.05 10611.25 30.15 

Eels 2.75 0.01 4 0.01 24.75 0.082 0 0 

Cat fish 3180.75 9.17 3485.75 8.07 696.25 2.32 3954.75 11.24 

Total L.E. 34691  43214  30035.65  35192  

 

Conclusion  

The overall results of the present study indicated that high 

level of eutrophication may be attributed to water quality of 

Al-Nozha Airport Farm Lake that leads to high fry’s 
mortality. Therefore the present research recommended that 

there must be draining of the Airport Farm Lake accompanied 

by extensive fishing operation. 
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