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Abstract: In Egypt, fish farm has great economic importance as a major source of fish. The present study was
conducted on fish farm (14 Feddan) located at Mergam region West of Alexandria. The results revealed that mean
season at temperature, pH and salinity are in the convenient level for the culture species (O. niloticus, M. Capito and
D. Labrax), while the DO are at minimum level. Mergam's fish farm suffer from high level of BOD, high blooming
of phytoplankton represented by low transparency, high value of measured chlorophyll-a and total phosphorus. The
proposed Trophic State Index System (TSIS) is an effectiveness Decision Support System (DSS) intended to support
decision makers to manage fish farm. The main component of TSIS is the inclusion of TSI model that was
implemented in this study to identify different Trophic State Index (TSI). The resulting seasonal showed that the
lowest level of eutrophication 67.15 and 69.74 recorded in spring and winter respectively, this mean that extensive
macrophyte problem due to dominance of blue-green algae and algal scum probable. While, the highest level of
eutrophication 74.36 and 72.07 recorded in summer and autumn respectively, this mean that often hypereutrophic
due to heavy algal blooms possible throughout the summer.
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1. Introduction production has to be planned to minimizing

Aqua culture is the most important source of fish environment impact and optimizing the resource
production in Egypt and is recognized by the utilization. The objective of fish farm management is
government as the important sector within fisheries to manage the water quality .
which can provide for the increasing fish demand. In Decision Support System (DSS) is an interactive,
Egypt aqua culture is developing rapidly from a flexible and adaptable computer based information
traditional family-run business into a modern industry. system, especially developed for supporting the
As aresult, the number of traditional family fish farms solution of a non-structured management problem for
is declining and replaced by semi-intensive with an improved decision making, by select one of the many
annual production of between 2.8 to 8.0 tons/hectare, alternative solutions to a problem. In other words, it
and intensive farming operation with an average utilizes data, provides an easy-to-use interface, and
production of between 14-25 tons/ hectares -2, allows for the decision maker’s own insights. It

There for aquaculture is considered to be the only intended to enhance decision-making effectiveness,
possible solution to increase fish production, which improve communication among decision makers and
lead to reduce the gap between production and increase their satisfaction > %, DSS helps organization
consumption of protein. Most fish farms receive water to increase production, reduce costs, increase
directly from river, lake or canals with special impact profitability and enhance quality "),
on water quality management and the subsequent There for the present research aimed to identify
discharged into rivers, lakes, or canal without any water quality of fish farm by using physicochemical,
previous treatments. Activities of fish farms cause biological factors and Trofic State Index System
impacts on the environments as a result for discharge (TSIS) to manage water quality for fish farm. It is a
of waste water into water streams, lakes and river. Fish propose system use DSS which contain TSI model that
farm's water affected by complex interactions between aims to build based simple model to identify
physical and chemical parameter and biological factor differences trofic state related to seasons of fish farm.
directly depends on water quality ™.

The environmental impact was evaluated by 2. Material and methods
diagnoses of physical and chemical analysis during the 2.1. Study area
fish farm operation stage depend on input and output, Fish farm is located at Mergam west of
with special emphasis on the frequency and nature of Alexandria, its lies in west south of Lake Mariout.
nutrient added to the fish farm system, consequently Mergam Fish farm total area is 14 feddans, divided
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into 3 equal ponds; from the first pond one feddan is
separate as nursing pond for fries. The water depth in
the farm's ponds varies from 1 to 2 m with average
depth 1.5 m., the morphmetrical parameters of farm
are shown in Table 1. This farm is receives its feeding
water from drainage El-kilo 21 and discharge its water
in El-Malahate through three drains, the diameter of
each one is 8inch. The main water source is
agriculture drainage water collected from the
cultivated land around south and west of Alexandria.

Table 1: Morphmetrical Parameters of Fish Farm

Maximum depth (m) 2.00 m.
Mean depth (m) 1.50 m.
Area (m°) 58800 m”
Water volume (m°) 88200 m’

2.2. Sampling:

Water sampling was conducted monthly (2016-
2017), one day in the each month was select to
represent the whole month. Surface water samples
were collected in plastic bottles of one and half-liter
capacity each at 10 cm below the surface water, at 2
stations water In-put and Out-put representing the
different ecological areas of fish farm.

We freeze 250 ml water samples immediately
without filtration in plastic containers until further
analysis for Chlorophyll-a, and Total Phosphorus (TP)
put in ice-box and takes to the central lab of National
Institute of Oceanography & Fisheries (NIOF),
Alexandria.

2.3. Physiochemical and Biological Parameters
2.3.1. 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.

2.3. 2. Turbidity

The transparency of fish farm 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).

2.3.3. Hydrogen Ion Concentration

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.

2.3.4. Salinity
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Samples for determination of Salinity were
drowning from the water sampler immediately after
sampling by filling a 50 ml wide-mouth polyethylene
bottle. Salinity values were measure immediately
using a Digital Refractometers for Sea Water
Measurements.

2.3.5. Dissolved Oxygen

Sampling for dissolved oxygen (DO) was
carrying out as rapidly as possible from sampler in 300
ml BOD bottles. The water sample was allowed to
flush 2-3 times the bottle’s volume until finally was
filled. Without intermediate stopping, fixation of
oxygen was carry out by addition of Winkler reagents;
2 ml MnCl, + 2 ml alkaline iodide solution . We
shake the bottles were vigorously for about 1 minute
and then precipitate was allowed to settle in a dark
place.

2.3.6. Biological Oxygen Demand

Water sample for Biological Oxygen Demand
(BOD) was taking in full dark bottle put in ice-box
and take to the central lab of NIOF, incubating the
BOD bottle for 5 days.

2.4. Fish Farm Management:

The source of stocking fry (D. labrax and M.
capito) was collected from estuary of the Nile River
Delta. During nursing period (30 days) the fries of D.
labrax, M. capito and mono sex O. niloticus with
mean weight from 40 to 93gm by average length from
10 to 22 cm were nursed in earthen pond (one feddan).

The rearing period began in March, D. labrax, M.
capito and mono sex O. niloticus fingerlings were
stocked in the three rearing earthen ponds (13 feddan)
at rate 140, 10 and 250 thousand respectively, the
feeding rate randomly, twice a day at 10 am and 4 pm
for six days/week. The commercial supplementary
feed meal was from ALER AQUA Company (30%
protein).

2.4.1. Trophic State Index (TSI)

Carlson’s trophic state index (CTSI) was
calculated using variables Secchi disk (TSISD),
?g]llorophyll-a (TSIChI) and total phosphorus (TSIP) ©*

2.4.2. Proposed System

This case will propose TSIS for identify
differences trofic state of fish farm. TSIS is an
effectiveness DSS intended to support decision makers
to management and identify differences trofic state
related to seasons of fish farm.
2.4.2.1. Components of TSIS

TSIS consists of three interacting components:
Environmental Database, TSI model and easy-to user
interface, as shown in Fig. 1.
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Fig. 1: Components of TSIS for of fish farm.

2.4.2.2. TSI Model

Due to the growing complexity and uncertainty
in many decision situations, managers seek models to
plan for their research topics and decision-making
such as the quantitative models. Quantitative models
are the dominant components that provide the primary
function of a decision support system. It is designed so

a user can manipulate parameters of the model with
ease so as one could analyze data to have a positive
outputs. TSI Model is quantitative model. In this
model will address the Assumptions of TSI Model, the
trofic state index equations for identify water quality

of fish farm by using CTSI equation modified by!""\.

TSIChl = 9.81In Chlorophyll-a (ug/L) +30.6.....cccevvveerirrenennene eq'l
TSISD = 60-14.411In Secchi depth (Meters).........cccoevrervereennee. eq2

TSITP = 14.42 In Total phosphorous (nug/l) +4.15........c.c........

From eq"l1, 2, and 3 CTSI and In is Natural logarithm is
CTSI = [TSIChl + TSISD + TSITP] / 3

3. Results:
3.1. Physiochemical and Biological Parameters
3.1.1. Water Temperature:

Fish is considered a cold blood animal, its body
temperature changes according to that of ecosystem
which affecting its metabolism and physiology and
ultimately affecting the fish production in fish farm.

The results of water temperature are presented in
Table 2. Owing to the shallowness of the water depth
the air temperature greatly affects the water
temperature. The mean water temperature decreased to
reach its lowest value in winter 15.67 + 3.50°c then it
rose during the spring 21 + 3.95° attaining its peak
value 27 + 1.86°c in summer, then it decrease again in
autumn to 20.83 +4.31°c.

3.1.2. Turbidity:

Turbidity is ability of water to transmit the light
that restricts light penetration and limit photosynthesis
is termed as turbidity and is the resultant effect of
several factors such as suspended clay particles,
dispersion of plankton organisms, particulate organic
matters and also the pigments caused by the
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decomposition of organic matter. Sechi-Disc reading
is presented in Table 2. The mean seasonally water
turbidity in the two stations (Input and Output)
showed that Secchi-Disc reading reached its lowest
reading (i.e. high turbidity) during summer season
0.18 + 0.041 m. The mean Secchi-Disc reading began
to increase gradually until its highest value 0.33 =+
0.140 m (i.e. low turbidity during winter season.

3.1.3. pH:

Measurement of pH in aquatic habitat is essential
as it reflects the biological activity and changes in the
water as well as pollution. The mean seasonal pH
value in fish farm ranges between 7.72 + 0.3las a
minimum in winter and 8.04 £ 0.40 in spring as
maximum Table 2.

3.1.4. Salinity:

Salinity is one of the most important factors
which affects the survival and distribution of aquatic
biota. The effect of salinity may be directly affecting
the survival of fish or indirect by affecting the amount
and type of plankton which constitutes the main food
of the early larval stages. The average seasonally



Life Science Journal 2017;14(7)

http://www.lifesciencesite.com

water salinity reached its lowest in winter season 4.34
+ 1.51. Salinity raised during spring 6.80 + 1.31
attaining its peak value in summer 7.58 + 1.43, while
it slightly decrease again in autumn to 5.37 + 1.42
Table 2.

3.1.5.DO:

DO is considered as one of the most important
and useful parameter for the identification of different
water masses and assessing the degree of water
quality. It affects the growth, survival, distribution,
behavior and physiology of aquatic organism ['*!
Oxygen is the most important gas dissolved in the
water. The dissolved oxygen is very important factor
in natural water, not only as a regulator of metabolic
process of organisms, but as indicator of water
condition.

The average seasonally dissolved oxygen in fish
farm, fluctuated considerably throughout the year. The
lowest values appeared in summer average 4.10 = 2.24
mg/l and the highest values were recorded in winter
season average (7.69 + 2.96) mg/l Table 2.

3.1.6. TP:

Almost all of the Total Phosphorus (TP) present
in water is in the form of phosphate (PO,) and in
surface water mainly present as bound to living or
dead particulate matter and in the soil is found as
insoluble Ca3(Pos), and adsorbed phosphates on
colloids except under highly acid conditions. It is an
essential plant nutrient as it is often in limited supply

and stimulates plant (algae) growth and its role for
increasing the aquatic productivity is well recognized.

The average Total phosphorus content in water
recorded in fish farm fluctuated considerably through
the year Table 2. The lowest value appeared in autumn
average 17.02 + 8.95 pg/l and the highest values were
recorded in winter 24.27 + 10.36 and in summer 25.58
+4.47 pg/l.

3.1.7. BOD:

BOD is measurement of total dissolved oxygen
consumed by micro organism for biodegradation of
organic matter such as food particles or sewage.....etc.

The average seasonally BOD reached its lowest
13.1 + 20.66 mg/l in spring, at the beginning of culture
season and then it gradually increase in summer and
autumn with values 41.61 + 21.62 and 94.97 + 41.35
mg/l respectively to reach it highest value in winter
168 + 213.71 mg/l, it’s the end of culture season or
drying season Table 2.

3.1.8. Chlorophyll-a:

Phytoplankton biomass has been estimated using
chlorophyll-a as biomass indicator. The present
investigation revealed that the average seasonally
chlorophyll-a value, reached its lowest value 72.18 +
11.84 pg/l in spring season began rearing period.

chlorophyll-a is raised during summer 338.33 +
215.11 pg/l, attaining it highest value 373.18+ 41.67
pg/l in autumn. Whilst it lowest in winter to 203.93 +
164.15 ng/l Table 2.

Table 2: Physicochemical and Biological parameters of Mergam Fish Farm during the Period 2016-2017.

‘Water Temp. Secc-disk F R G g ; 7 Chlorophyll-a
oC ShEteE pH Salinity 0% DO mg/L TP ng/L BOD mg/L /L,

Spring 21£3.95 0.23+0.042 | 8.04+040 | 680+131 | 616158 | 2257923 | 13.1+20.66 7218+ 11.84
Summer 27+1.86 0.18=0.041 | 7874026 | 7.58+143 | 4.10+224 | 2558=447 | 41.61+21.62 | 33833=215.11
Autumnn 21+£431 022£0041 | 792£048 | 537£142 | 447+142 | 17.02£895 | 9497+41.35 | 373.18+4167
Winter 16 £350 | 033£0.140 | 7.72+031 | 434=151 | 769£296 |2427+1036| 168=213.71 | 203.93+164.15
3.2. TSI Model then it began to decrease gradually during autumn to
This model is important because of its simplicity 82.04 until attained its lowest value 75.83 in winter

and modest requirements. Parameter estimation and TSICh recorded the highest values 88.7 and 87.73

methods, using theoretical equations and the required
input data are Physicochemical and Biological data for
fish farm, ideally of this model; the decision makers
can identify water quality of fish farm and make quick
decisions.

TSI defined as the total weight of living
biological (Biomass) in a body water at a specific
location and time !"*. Chlorophyll-a pigment, Secchi
depth and Total Phosphorus are variable
independently used to estimate algal biomass. Trophic
State is an absolute scale that describes the biological
condition of the water body.

The results revealed that the mean seasonally of
TSISD reached its highest value 84.44 during summer
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in autumn and summer respectively, while it decrease
to 82.76 and 72.58 in winter and spring respectively
Fig. 2.

Whereas the TSITP fluctuate between 50.9 and
50.63 as a highest values in summer and winter
respectively, while it recorded lowest value 45.5 and
47.4 in autumn and spring respectively as shown in
Fig. 2. There for transparency and chlorophyll-a are a
better predictor than TP which may related to algal
biomass.

TSI Model revealed that Mergam fish farm
suffers from eutrophication. The lowest level 67.15
and 69.74 recorded in spring and winter respectively,
this mean that extensive macrophyte problem due to
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dominance of blue-green algaec and algal scum
probable. While, the highest level 74.36 and 72.07
recorded in summer and autumn respectively, this

mean that often hypereutrophic due to Heavy algal
blooms possible throughout the summer as shown in
Fig. 2.

Avey. e AVE | Ln TSI Sece- TSI TSI

s Rl e nad i aisk |Caioropiyita | ™ T | sk | Chiorophyia | TP
2 (Meter) (wg'L) (mg/L) ' )
3 Spring 0.225 72.1817 20.0415 | -1.49165 | 4.279186089 | 2.9978 | 81.49475 | 72.57881554 | 47.38
4 Summer| 0.183 338.3333 25.575 |-1.69645| 5824031603 | 3.2416 | 84.44583 | 87.73375002 | 50.89
5 Autumn 0.217 373.1800 17.577 | -1.5294 | 5.922060877 | 2.8666 | 82.03858 | 88.6954172 | 45.49
5 Winter 0.333 203.9288 25.11 |-1.09861| 5317771077 | 3.2233 | 75.831 | 82.76733426 | 50.63
7
8
9
10 TSI Secc- TSI ? .

Seasons . i TSITP | CTSI Trophic Status Attributes
11 disk Chlorophyll-a
12 Spring 81.495 72.579 47.3783 | 67.151 | Eutrophic: Dominance of blue-green algae, algal scum probable, extensive macrophyte problems
13 Summer| 84.446 87.734 50.8941 | 74.358 | Eutrophic: Heavy algal blooms possible throughout the summer, often hypereutrophic
14 Autumn | 82.039 88.695 45.4862 | 72.073 | Eutrophic: Heavy algal blooms possible throughout the summer, often hypereutrophic
15 Winter 75.831 82.767 50.6295 | 69.743 | Eutrophic: Dominance of blue-green algae, algal scum probable, extensive macrophyte problems

Fig. 2: The Interface of TSI Model.

4. Discussion:

The aim of Fish farm management is to optimal
fish production, which is totally dependent on the
physical, chemical and biological qualities of water to
most of the extent. Consequently, successful
management requires an understanding of water
quality such as temperature, transparency, pH, salinity,
DO, Phosphate, BOD and plankton.

Fish classify as a cold blooded animal and
environment affect on body temperature changes
according its metabolism and physiology, in the end
affecting the production.

The suitable water temperature for fish culture is
between 24 and 30°C, also the levels of temperature as
28-32°C good for fish culture. whilst, water
temperature level greater than 35°C lethal to
maximum number of fish species and less than 12°C
lethal but good for growth and survival for fishes. The
suitable water temperature range for grows O.
niloticus, M. Capito and D. Labrax ranged between
15-35 °C 14 @413 These result in agreement with the
present results reveal that temperature influences the
total standing crop of phytoplankton represent by
chlorophyll-a where it decreases during winter 16°C
and regains its maximum value during summer 27°C.

Turbidity affected by temperature and light
intensity, the clay turbidity in water to 30 cm or less
may prevent development of plankton blooms, 30 to
60 cm and as below 30 cm. Generally, adequate for
good fish production and there is an increase in the
frequency of dissolved oxygen problems when values
above 60 cm, as light penetrates to greater depths
encourage underwater macrophyte growth, and so
there is less plankton to serve as food for fish %
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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 '™ ] These results in agreement with
the present results were transparency between 0.18 =+
0.04m and 0.33 + 0.14 m in summer and winter
respectively as minimum and maximum values.

pH measures negative logarithm of hydrogen
ions concentration. Carbon dioxide concentration is
affects on nature of water pH, which carbon dioxide is
an acidic gas. The suitable pH range for fish culture is
between 6.7 and 9.5 and ideal pH level is between 7.5
and 8.5 and above and below this is stressful to the
fishes !> ™ I This result is agreement with the
present result pH mean range between 7.72 + 0.31 to
8.04 + 0.40 in winter and spring respectively as
minimum and maximum.

Salinity is a measure the salt content of water and
is equivalent to the total amount of dissolved solids in
sea water by weight. Salinity of the surface waters of
the world is highly variable, depending mainly upon
ionic influences of drainage, exchange from the
surrounding land, atmospheric sources, as well as the
equilibrium and exchange with sediments inside the
water body. Salinity of the natural waters is influenced
further by depth, latitude and the mode of water
percolation !"*), Salinity is a main factor that affects the
growth and density fish. Also, They are sensitive to
the salt concentration of their waters. Fish evolve a
system that maintains a constant salt ionic balance in
its bloodstream through the movement of salts and
water across their gill membranes ", The marked
variation of salinity in Lake Manzala range between
0.86 and 9.39 gm/l with average range 2 gm/L in areas
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impacted by drain water to 15 gm/l in the coastal
areas. As well, O. niloticus, M. Capito and D. Labrax
are the species inhabiting in Lake Manzala *°". This
result is agreement with the present result Salinity
mean range between 4.34 + 1.51 to 7.58 + 1.43 in
winter and summer respectively as minimum and
maximum.

Oxygen values are the important factors that
control the distribution of fish. Various investigators
have showed that fish are always present where the
oxygen concentration is high, and the fish tend to
choose water of high oxygen concentration **\. There
is Inverse relationship between temperature and DO;
this is because temperature is affect on DO
concentration *'!. Oxygen deficiency in water leads to
Malnutrition, mortality and low growth of fish. The
average level of DO between 3.0-5.0 mg/l in ponds is
unproductive. The suitable level of DO is greater than
5 mg/l which is necessary to support good fish
production M4,

The present results revealed that the DO mean
value ranged between 4.10 + 2.24 mg/] in summer as a
minimum to 7.69 + 2.96 mg/l in winter as a maximum,
this value under control by introduction of fresh water
from El-Kilo 21 canal the main water source of fish
farm all night every day. These result considered in
adequate value in aquaculture and agreement with **!
which recommended that fish can die if exposed to
less than 0.3 mg/1 of DO for a long period of time. The
minimum concentration of 1.0 mg/l DO is essential to
sustain fish for long period and 5.0 mg/l are adequate
in fishponds. The environmental management of pond
fish culture explains that for good water quality;
maintain the DO level at above 4 mg/1.

BOD is the measurement of DO consumed by
microorganisms for biodegradation of organic matter
such as food particles or sewage. The BOD level
between 3.0-6.0 mg/I is optimum for normal activities
of fishes; 6.0-12.0 mg/l is sub-lethal to fishes and
greater than 12.0 mg/l can usually because death of
fish due to suffocation ', BOD level is the optimal
for aquaculture should be less than 10 mg/l but the
water with BOD less than 10-15 mg/l can be
considered suitable for fish culture ',

There for the present result revealed that Mergam
fish farm considered definitely poor due to the high
value of BOD which ranged between 13.1 + 20.66
mg/l in spring season as a minimum value, then it
gradually increased to 41.61 + 21.62 and 94.97 +
41.35 mg/l in Summer and Autumn respectively, to
reach 168 + 213.71 mg/l in winter season as a
maximum. This problem of high BOD due to
biodegradation of organic matter such food particle
and sewage. Thus, the water pump is operated 12
hours daily in night to increase the amount of
dissolved oxygen in the water
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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.
Also, it is an essential algae nutrient as it is often in
limited supply and stimulates growth of algae and 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 0.05-0.07 mg/l and
1.0 mg/1 is good for plankton production 424,

The present result revealed that the mean value
of TP is ranged between 17.02 £+ 8.95ug/1 in autumn as
a minimum to 25.58 + 4.47 pg/l in summer as a
maximum, this mean that the value of TP in agreement
with [14and 23]

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
(241 Chlorophyll-a concentration helps to calculate of
phytoplankton group for the purpose of calculating the
biomass of individual phytoplankton  group
successfully .

Primary productivity of plankton can be
estimated by measuring the Chlorophyll-a by measure
the biomass of algal. If the productivity value ranged
between 0.5 to 1.5 mg/m’, it was considered as
oligotrophic; while, the range between 1.5 to 10
mg/m’ it was considered as mesotrophic. Also, the
range between 5 tol0 mg/m’ it was considered as
eutrophic and greater than 10 mg/ m’ it was
considered as highly eutrophic 2%,

Ecosystem classification based on various
methods and indices have been made by various
authors. The classical and most commonly used
method is based on the water body productivity. It is
the biomass related to trophic state index developed by
Pl CTSI is a common method for characterizing any
ecosystem’s trophic state. This method uses Secchi’s
disc  transparency,  chlorophyll-a, and TP
measurements. Trophic state is defined as the total
weight of the biomass in a water body at a specific
location and time. CTSI mainly uses algal biomass
involving three variables namely chlorophyll.a, Secchi
disc and TP.

Trophic state monitoring is an important part in
assessing and managing ecosystems. As TP is a
limiting nutrient in algal growth *’! TP is commonly
measured in the assessment of trophic state. Algal
concentration can be estimated indirectly by
determining the chlorophyll-a. The more chlorophyll-a
corresponds to more phytoplanktons and more
eutrophic state of the ecosystems. The measurement of
chlorophyll-a can be used as a primary index for
trophic state classification and to infer the functioning
of ecosystems **!. Secchi’s disc is used to measure the
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transparency of water. The transparency depends upon
the density of algal populations and other suspended
solids in water 1*°.

TSIS is a proposed system which uses DSS tools
to identify eutrofication level, high concentration level
of chlorophyll-a in water column of Mergam fish farm
is inversely proportion to Secchi-disc. It is designed so
user can manipulate parameters of the model with ease
so as one could analyses data to have a positive output.

There for, present result revealed that
transparency and chlorophyll-a are a better predict
than TP which may related to algal biomass.

5. Conclusion and Decision Maker
Recommendation:

Mergam fish farm is located in Lack Mariout
West of Alexandria. its area is 14 feddans, divided into
3 equal ponds; from the first pond one feddan is
separate as nursing pond for fries. The water depth in
the farm's ponds varies from 1 to 2 m with average
depth 1.5 m. The rearing period began in March, D.
labrax, M. capito and mono sex O. niloticus
fingerlings were stocked in the three rearing earthen
ponds (13 feddan) at rate 140, 10 and 250 thousand
respectively, the feeding rate randomly, twice a day at
10 am and 4 pm for six days/week. The commercial
supplementary feed meal was from ALER AQUA
Company (30% protein).

The results revealed that mean season at
temperature, pH and salinity are in the convenient
level for the culture species (O. niloticus, M. Capito
and D. Labrax), while the DO are at minimum level.
Mergam's fish farm suffer from high level of BOD,
high blooming of phytoplankton represented by low
transparency, high value of measured chlorophyll-a
and total phosphorus. The proposed Trophic State
Index System (TSIS) is an effectiveness Decision
Support System (DSS) intended to support decision
makers to manage fish farm. The main component of
TSIS is the inclusion of TSI model that was
implemented in this study to identify different Trophic
State Index (TSI). The resulting seasonal showed that
the lowest level of eutrophication 67.15 and 69.74
recorded in spring and winter respectively, this mean
that extensive macrophyte problem due to dominance
of blue-green algae and algal scum probable. While,
the highest level of eutrophication 74.36 and 72.07
recorded in summer and autumn respectively, this
mean that often hypereutrophic due to heavy algal
blooms possible throughout the summer. From the
result of TSIS decision maker recommended that:

1. Fish farm manager must be careful
preparation of the pond bottom by removing the
accumulated organic matter and scraping the bottom
pond prior to stocking fries.
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2. Manager must be avoid over feeding by diet
rate must be 5% of its biomass twice a day for 6
days/week.

3. Improved nutrient efficiency and reduced the
need for dietary fish meal and fish oil.
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