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Abstract

The effect of different phytoplankton species on growth, survival and fatty
acids composition of Nile tilapia (Oreochromis niloticus) was evaluated for 24
weeks. Treatment-1 was fed with commercial feed as Control, treatment-2 was
fed with Spirulina platensis, treatment-3 was fed with Chlorella vulgaris and
treatment-4 was fed with mixed phytoplankton (Chlorella vulgaris, Spirulina
platensis, Azolla pinnata and Pistia stratiotes). The condition factor of fish found in
treatment-3 with Chlorella vulgaris (1.73 £ 0.02) was significantly higher than that
of treatment-1 as control (1.56 + 0.02) at 24 weeks culture period. The specific
growth rate of treatment-4 with mixed phytoplankton diet (2.00 + 0.10) was
significantly higher than treatment-3 with Chlorella vulgaris (1.13 + 0.05) after 24
weeks of rearing. There was no significant difference among the four treatments
in case of average daily gain, feed conversion ration and survival rate. The use of
different phytoplankton such as Spirulina platensis, Chlorella vulgaris and Azolla
pinnata influence the fatty acid profiles of Nile tilapia. Findings also showed that
the amount of eicosapentaenoic acid (EPA) in treatment-3 fed with Chlorella
vulgaris (1.83 + 0.22) was highly significant than the other treatments. The highest
amount of docosahexaenoic acid (DHA) was found in treatment-1 fed with
commercial feed (2.70 + 0.53%) and lowest in treatment-2 with Spirulina platensis
(0.06 + 0.02%). Among 19 unsaturated fatty acid, the highest concentration of
PUFAs were recorded in treatment-3 (42.55 + 3.46%) fed with Chlorella vulgaris.
The findings of this study suggest that raising Nile tilapia with Chlorella vulgaris
and Spirulina platensis in ponds may improve the growth and fatty acid profile of
the fish.
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Introduction

More than 50% of the world population rely on fish as a principal source of animal
protein®. Nile tilapia is a widely distributed freshwater fish and the most important
commercially cultured fish species. FAO reported that world’s total tilapia production in
2012 was 9.45 million tons. At present, tilapia is cultured commercially in almost 100
countries worldwide, with over 98 per cent of the production occurring outside their
original habitats®@. Nile tilapia (Oreochromis niloticus) was introduced in Bangladesh in
1974 (http://en.banglapedia.org/index.php?title=Exotic_Fish). In July 1994 another
promising strain, Genetically Improved Farmed Tilapia (GIFT), a synthetic strain of O.
niloticus, was introduced from Philippines under a project of World Fish named
‘Dissemination and Evaluation of Genetically Improved Tilapia in Asia’. To increase
growth and production of reared fish, feed is a principal factor®. Different sources of
conventional plant oilseed meals like as cottonseed, rapeseed meal® and green algae ulva
meal ® are used to minimise high cost, fluctuating quality and uncertain availability of
fish meal in tilapia diets. Recently, interests are growing on the fatty acid composition of
fish, especially when evaluating the suitability of plant sources to replace fish meal in fish
feed.

For achieving maximum growth and survival of the young finfish and shellfish, live
food organisms are used nowadays. They contain all the nutrients such as essential
proteins, lipids, carbohydrates, vitamins, minerals, amino acids and fatty acids and hence
are commonly known as "living capsules of nutrition"®. Live food contains a high
guantity of polyunsaturated fatty acids (PUFA) which revert the level of triglycerides, a
major source of metabolizable energy that are directly correlated to the growth of
organism®.

Spirulina is a cyanobacteria, which is consumed by humans and other animals. About
60% (51 - 71%) protein contained by dried Spirulina (https://en.wikipedia.org/wiki/
Spirulina (dietary_supplement)). Single cell green algae, Chlorella is a significant source of
protein, other essential nutrients; 45% protein, 20% fat, 20% carbohydrate, 5% fibre, and
10% minerals and vitamins were found when dried (https://en.wikipedia.org/wiki/
Chlorella). Aquatic fern Azolla also known as mosquito fern or duckweed fern, is rich in
proteins, essential amino acids, vitamins and minerals (https://en.wikipedia.org/wiki/
Azolla).

The predominant polyunsaturated fatty acids in fish oil are the omega-3 fatty acids
having either five or six double bonds. Fish oils are protective against heart disease,
stroke and possibly diabetes and other diseases as well®. Eicosapentaenoic acid (EPA)
and docosahexaenoic acid (DHA) are more important polyunsaturated fatty acids. There
are about seven omega-3 fatty acids in fish derived from the microalgae and plankton in
the food chain that fish consume®.
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The objective of the present study was to estimate the growth performance, survival
rate, fecundity and fatty acid profile of Nile tilapia fed with different phytoplankton.

Materials and Methods

Experimental Set-up: The investigation was conducted in the wet laboratory at
Zoology Section, Biological Research Division, Bangladesh Council of Scientific and
Industrial Research (BCSIR) in 2015. The experiment was designed as four treatments
where treatment-1 (T1) was fed with commercial feed of Saudi Bangla Fish Feed Ltd.
(SBF) as control, treatment-2 (T2) was fed with Spirulina platensis, treatment-3 (T3) was
fed with Chlorella vulgaris and treatment-4 (T4) was fed with mixed feed (Azolla pinnata,
Chlorella vulgaris, Spirulina platensis and Pisita stratiotes). Four small concrete ponds (each
with 10 x 6 x 2.25 feet3) were used for the experiment. All small ponds were washed by
water, sun dried for 2 days, filled up with tap water and labelled according to
experimental design.

Fry of tilapia (O. niloticus) (1.57 £ 0.01 cm and 0.043 + 0.002 g) were collected from
Jahane Nijam Bohumukhi Matshya Hatchery, Manikgonj, Bangladesh and carried in
oxygenated bags with water in the laboratory. Before stocking, tilapia fries were
acclimatized in laboratory conditions with a temperature of 25 + 2°C adjusted by using
thermostatically controlled heaters, pH 7 + 1, dissolved oxygen level 3 - 6 mg/l with
continuous aeration and at that time no feed was served. The culture units were stocked
with a total of 1000 fry of tilapia coming from the same cohort where each pond
contained 250 fry. From second day of stocking, feed was given at a rate of 10% of fish
body weight with 15% supplementary feed (wheat bran and Moringa oliefera leaf). Feed
guantity increment in every subsequent six weeks was done by percentages of 7, 5 and 4
of body weight, respectively. Each ration was divided into two equal parts, one portion
was offered at 10.00 a.m. while the other at 5.00 p.m. Fishes were reared for 24 weeks
from May, 2015 to October, 2015.

Water quality: Physico-chemical parameters of water such as water temperature,
dissolve oxygen, light intensity, pH, conductivity, total dissolved substance, Nitrite
content and ammonia were recorded three times in a week using mercury thermometer,
DO meter (HANNA, HI-9146, USA), Digital lux meter (MEXTECH, LX-1010B, India), pH
meter (HANNA, HI-8424, USA), Conductivity/TDS meter (Jenway, Model 4510, UK),
respectively.

Estimation of Growth performance: Growth parameters (lengths and weights) of the
fingerlings were monitored consequently one time at the interval of 6 weeks where 10
samples were measured randomly at a time. The fish were individually weighed by
using a sensitive weighing balance. Body length was measured on board and
immediately returned to the water of the same fish pond. The data were used to calculate
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growth, condition factor, feed conversion ratio and survival rate using the following
formulae:

1. Condition factor were calculated by the following formula as suggested by Hile
(10), Condition factor = Body weights in gm/ (Body length in cm)3 x100

2. Average daily gain was calculated by the following formula as suggested by

Hawkins et al. @),
ADG = Mean final fish weight — Mean initial fish weight)

Time (Final time - Initial time)

3. Specific growth rate was calculated by the following formula as suggested by
Hewett et al (2
(InWt - InW1)

0, =
SGR (%) (Final time - Initial time) * 100

where, In Wt= Natural log of weight at time T and In W1 = Natural log of initial
weight
4. Feed conversion ratio (FCR) was determined by Hewett and Johnson ¢3).
Feed (g) consumed by the fish
Weight (g) grain of the fish (Final weight — Initial weight)

5. Survival rate was determined by Cheikyula and Ofojekwu (4

Survival rate (%) = No. of actual f!sh survived % 100
No. of actual fish stocked

Fecundity determination: Matured Nile tilapia was collected from four experimental
ponds. Gravimetric methods were followed to determine the fecundity of fish@). The
external connective tissues were removed from the surface of the ovaries. Moisture of the
ovaries was removed with the help of blotting paper. An amount of 0.01 g of each ovary
was taken separately from anterior, middle and posterior regions of each lobe. The
number of matured and immature eggs for each portion were sorted out and counted
with the help of a needle and magnifying glass. The mean number of eggs in 0.01 g was
determined and then multiplied by the total weight of the ovary, which gave the total
number of eggs.

Fatty acids estimation: Fat and fatty acids were extracted from fish by hydroelectric
method. Fat were hydrolysed into ether and then methylated to fatty acids methyl esters
(FAMEs). FAMEs were separated by gas chromatography (GC). The profiling of fatty
acids was done by following chromatographic method described by Nichols et al.@®).

Statistical analysis: Variations in growth and fatty acid composition of fish were
analysed using one-way ANOVA followed by Tukey’s HSD post hoc for multiple
comparisons. Data were presented as mean + SEM and evaluated by using the statistical
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package of SPSS for Windows version 20.0 (SPSS, Inc) with the level of significance at
p < 0.05.

Results and Discussion

Water quality: Water quality parameters like - temperature, pH, dissolved oxygen,
conductivity, light intensity and TDS were found to be almost statistically similar in each
treatment (Table 1).

Table 1. Water quality parameters in Nile tilapia, Oreochromis niloticus ponds under different
treatments during the study period.

Parameters Diet type (treatment ponds)

Commercial feed  Spirulina Chlorella Mixed feed
Temperature (°C) 28.50+1.11 28.40+ 0.94 28.32+1.15 28.50+1.14
pH 8.05+0.46 7.51+0.02 7.97+0.46 7.87+0.37
Dissolved oxygen (mg/l) 6.01+0.98 4.98 +0.30 5.55+0.74 5.49+0.28
Conductivity (ps/cm) 453.40 + 18.01 438.20+11.16  429.40:8.20 44520 + 15.74
Light intensity 37.60 + 13.28 45.30 + 13.99 39.60+11.48 39.99 + 09.91
TDS (mg/l) 242.20 £ 16.98 24350+22.89 238.00+26.01 233.20 +16.70

Hussain@® reported that water quality parameters for optimal survival and growth of
O. niloticus were temperature ranging from 25.0 to 30.0°C, dissolved oxygen 4.0 - 8.0 mg/I
and pH 6.5 - 9.0 that are in conformity with our records. Dagne et al. reported that water
guality parameters such as dissolved oxygen, water temperature and pH regulate growth
of O. niloticus because their presence was important for optimum feeding, growth and
excretion of wastes in waters),

Growth performance of Nile tilapia

Condition factor: After 24 weeks of culture, the highest value of condition factor (K)
was observed in tilapia of treatment-3 (1.73 £ 0.02) fed with Chlorella vulgaris and the
lowest value was found in treatment-1 (1.56 + 0.02) fed with commercial feed (control)
(Fig. 1).

Charo-Karisa et al. observed K value for O. niloticus in pelleted feed (3.86 £ 0.40) and
in natural feed (3.71 = 0.37) at low temperature®. According to Khallaf et al. the
condition factor of fish depends on a number of factors such as stress, sex, season,
availability of feeds and other water quality parameters0. In this study, condition factor
of fish samples in treatment-3 (K = 1.73) was high. As condition factor indicates the
relationship between length and weight, so it may be due to feeding habits as well as
good water quality parameters.
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Average daily gain: At the end of 24 weeks of rearing, the average daily gain was
observed to be the highest in treatment-2 (0.45 + 0.09) fed with Spirulina platensis and the
lowest was observed in control (0.31 + 0.03). There was no significant difference among
the treatments at 5% level of significance (Fig. 2).

Condition Factor (%)
1.8 b

1.7 ab ab

_

K value (%)
&

T1 T2 T3 T4
Treatment

Fig. 1. Condition factor, K (%), (mean + SEM) of tilapia fish cultured in four different
treatments. Bars (Mean + SEM) with different superscripts represented significantly

different (ANOVA, HSD; p < 0.05).
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Fig. 2. Average daily gain, ADG (g/day), (mean + SEM) of tilapia fish cultured in four
different treatments. Bars (mean + SEM) with no superscripts represented statistically

insignificant (ANOVA, HSD; p < 0.05).
Commercial feed gave the highest ADG in one study by Chakraborty and Mirza @
but in our study we found higher ADG using Spirulina platensis and Chlorella vulgaris
rather commercial feed though the difference is insignificant.
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Specific growth rate: The highest specific growth rate (2.00 + 0.10) was achieved by
treatment-4 fed with mixed phytoplankton and the lowest value (1.13 = 0.05) in
treatment-3 fed with Chlorella vulgaris. Fig. 3 shows specific growth rate (SGR) of
treatment-4 was significantly different from treatment-2 and treatment-3 at 24 weeks of
rearing. Olvera-Novoa et al. @ reported that specific growth rate of Nile tilapia was
significantly improved when fed on diets containing Azolla pinnata, Medicago sativa,

Penniseetum purpureum.
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Fig. 3. Specific growth rate, SGR (%), (mean + SEM) of tilapia fish cultured in four different
treatments. Bars (mean + SEM) with different superscripts represented significantly

different (ANOVA, HSD; p < 0.05).

Feed conversion ratio: The highest feed conversion ratio was found (3.38 + 0.60) in
treatment-3 fed with Chlorella vulgaris and lowest feed conversion ratio (1.32 + 0.09) in
treatment-4 fed with mixed phytoplankton. There was no significant difference found
among all treatments at 24 weeks of culture period (Fig. 4).
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Fig. 4. Feed conversion ratio, FCR, (mean + SEM) of tilapia fish cultured in four different
treatments. Bars (mean + SEM) with no superscripts represented no significant

difference (ANOVA, HSD; p < 0.05).
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Doolgindachabaporn®@ found that the FCR value of Anabas testudineus ranges from
1.8 to 3.0 and Akand et al.@» found FCR value 2.0 to 2.7 in case of Heteropneustes fossilis.
Ogunji and Wirth@ claimed that FCR was 1.19 when they used fish meal diets and that
indicated the most efficient utilization of feed by O. niloticus fingerlings. However, in our
study FCR value of tilapia in treatment-4 fed with mixed phytoplankton indicates better
feed conversion than other treatments. Therefore, better value of FCR attained by feeding
mixed phytoplankton may improve the growth of cultured fish.

Survival rate: The highest survival rate was recorded in treatment-4 (92.8%) fed with
mixed diet and the lowest was observed in treatment-3 (88.4%) fed with Chlorella vulgaris
after 24 weeks of culture (Fig. 5). High survival rate (90%) was observed with rapid
changes in temperature used for Egyptian (Lake Manzala) strain of blue tilapia reported
by Patricio®@). These results are in agreement with Dan and Little@) who explained that
tilapia exhibited similarly high survival rates in deep and shallow ponds (97 - 100%).
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Fig. 5. Survival rate (%) of tilapia fish cultured in four different treatments.

Fecundity analysis: The highest fecundity was found in treatment-3 (2212 + 14) fed
with Chlorella vulgaris and the lowest fecundity was found in treatment-4 (968 + 176) fed
with mixed phytoplankton. There were significant differences among all treatments
(Fig. 6).

Duponchelle et al.®) observed fecundity of O. niloticus ranged from 149 to 2797, for
fish weighing between 36 and 975 g in 1995; and from 178 to 1898, for fish weighing
between 78 and 501 g in 1996. These findings confirm that fecundity in O. niloticus is
variable.

Fatty acid profiling: The fatty acid content of fish indicates that fish are superior in
terms of the nutritional value. The saturated fatty acid (SFA) composition of Nile tilapia
(O. niloticus) is presented in Table 2. Data referring to the fatty acid composition of the
different diets showed the proportion of total saturated fatty acids (SFA) was higher in
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treatment-3 fed with Chlorella vulgaris, as compared to the other three treatments. Most
abundant concentration of saturated fatty acids such as palmitic, myristic, arachidic and
stearic acids were found in Nile tilapia fed with Chlorella vulgaris. Also the highest
amount of individual saturated fatty acid (SFA) proportion was observed in treatment-3
fed with Chlorella vulgaris.
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Fig. 6. Fecundity variations of Nile tilapia with four different treatments after 24 weeks of
rearing. Bars (mean + SEM) with different superscripts represented significantly
different (ANOVA, HSD; p < 0.05).

Table 2. Saturated fatty acids (SFA) profile of Nile tilapia (O. niloticus) in four different
treatments. All data expressed as mean + SEM and percentages. (- indicates not detected).

Fatty acids (C:D) Treatments
T1 T2 T3 T4

Myristic acid (14 : 0) 1.19+0.55 1.52+0.32 1.30+0.04 1.35+0.10
Pentadecylic acid (15 : 0) 0.36 £ 0.04 0.70+0.13 0.79+0.01 0.67 +0.08
Palmitic acid (16 : 0) 20.63+0.43 23.27+1.21 22.13+0.37 24.17 £ 0.32
Margaric acid (17 : 0) 0.19+0.10 0.22 +0.03 0.22 £ 0.00 0.21+0.02
Stearic acid (18 : 0) 8.56 + 0.08 7.64 +0.63 9.10+1.50 6.87 + 1.02
Arachidic acid (20 : 0) 1.16+1.11 1.09£0.25 2.33+0.53 0.36 £0.12
Behenic acid (22 : 0) - - - 0.31+0.15
Total SFA 32.09+231 34.44 + 2,57 35.87+2.45 33.94+181

In this study, the highest amount of myristic acid was found in treatment-2 with
Spirulina platensis (1.52 + 0.32%) and the lowest in treatment-1 in control (1.19 + 0.55%).
The highest amount of stearic acid was found in treatment-3 (9.10 £ 1.50%) with Chlorella
vulgaris and the lowest in treatment-4 (6.87 + 1.02%) with Spirulina platensis. The highest
proportion of stearic acid (5 - 8%) was found from three tilapia species (O. macrochir,
Tilapia rendalli and O. niloticus) in Madagascar@.
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In this investigation, the highest amount of palmitic acid was found in treatment-4
(24.17 £ 0.32%) fed with mixed phytoplankton and the lowest in treatment-1 (20.63 +
0.043%). There was no significant difference among all the treatments at 0.05 levels.
Rasoarahona et al.@9 reported that 15 - 21% of palmitic acid was found from three tilapia
species (O. macrochir, T. rendalli and O. niloticus) in Madagascar during three seasons.

Table 3 gives the mean weight percentage of 19 unsaturated fatty acids (both MUFA
and PUFA) of Nile tilapia (O. niloticus). Among them, high level of oleic, vaccenic acid,
palmitoleic and arachidonic acids observed as a characteristics property of Nile tilapia®o.

Table 3. Mono unsaturated fatty acids (MUFA) and poly unsaturated fatty acids (PUFA) profile
of Nile tilapia (O. niloticus) in four different treatments. All data expressed as mean + SEM
and percentages. (- indicates not detected).

Fatty acids (C:D) Treatment

Monounsaturated fatty acids T1 T2 T3 T4
Palmitoleic acid (16 : 1) 0.86 +0.43 3.07+1.07 3.07+0.25 2.13+0.12
Oleic acid (18 : 1) 20.75 £ 2.06 16.15+0.32 12.88+0.34 16.84+1.18
Vaccenic acid (18 : 1) 7.17+0.01 5.90+041 4.88+0.52 6.11+0.14
Eicosenic acid (20: 1) 1.25+0.18 0.71+0.05 0.75+0.06 0.62+0.33
Erucic acid (22 : 1) 1.23+0.31 - - -
Total MUFA 31.26 +2.99 25.83+1.85 21.58+1.17 25.7£1.77
Polyunsaturated fatty acids

Tetradecadienoic acid (14 : 2) 1.35+1.09 047+0.17 0421001 0.52+0.06
Hexadecadienoic acid (16 : 2) 0.52+0.41 0.98+0.36 0.65+0.19 0.83+0.13
Hexadecatrienoic acid (16 : 3) 0.85+0.27 0.83+0.02 1.07+0.03 1.18+0.03
Linoleic acid (18 : 2) 16.95 + 0.99 20.60+0.25 17.17+0.78 21.77+0.93
Linolenic acid (18 : 3) 2.17+0.10 3.34+0.67 399013 2.77+0.19
Eicosadienoic acid (20 : 2) 0.52 +0.24 1494013 1.22+0.13 2.81+1.17
Eicosatrienoic acid (20 : 3) 1.92+0.55 221+076 4691122 1.49+0.02
Arachidonic acid (20 : 4) 4.69+1.29 265+0.00 3391038 3.43+0.83
Eicosapentaenoic acid (20 : 5) 0.56 + 0.02 0.52+0.22 1.83+022 0.22+0.03
Docosadienoic (22 : 2) - 042+0.38 1.22+0.22 -
Docosatrienoic acid (22 : 3) 1.45+0.45 212+0.17 214+0.03 0.98+0.11
Adrenic acid (22 : 4) 2.08+0.45 1.81+0.18 230+0.03 1.02%0.05
Docosapentaenoic acid (22 : 5) 0.88 +0.46 2.23+0.03 230%0.07 1.40%0.09
Docosahexaenoic acid (22 : 6) 2.70+0.53 0.06+0.02 0.16+0.02 1.98%0.11
Total PUFA 36.64 + 6.85 39.73+3.36 4255+3.46 4041375

The highest amount of eicosapentanoic acid (EPA) was found in treatment-3 (1.83
0.22%) and the lowest in treatment-4 (0.22 * 0.03%) (Fig. 7). The amount of
eicosapentaenoic acid in treatment-3 was significantly different than other treatments.
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Fig. 7. Variations of eicosapentanoic Acid in Nile tilapia cultured in different types of
treatment during 24 weeks of culture period. Values are mean + SEM of duplicate
groups of 2 samples. Means in the same column with different superscripts are
significantly different at p < 0.05.

The highest amount of docosahexaenoic acid (DHA) was found in treatment-1 (2.70 =
0.53%) and the lowest in treatment-2 (0.06 + 0.02%). Fig. 8 shows that the amount of

docosahexaenoic acid was highly significant in treatment-1 (commercial feed) than
treatment-2 and treatment-3.
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Fig. 8. Variations of docosahexaenoic acid in Tilapia cultured in different types of
treatments during 24 weeks of culture. Values are mean + SEM of duplicate groups of

2 samples. Means in the same column with different superscripts are significantly
different at p < 0.05.

Rasoarahona et al.?® observed 1 - 3% of eicosapentaenoic acid and 4 - 11%

docosahexaenoic acid from three tilapia species (O. macrochir, T. rendalli and O. niloticus)
in Madagascar during three seasons. Visentainer et al.¢ found 0.1 to 2.5 mg/g of EPA, 9.9
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to 26.1 mg/g of DHA and 6.5 to 59.3 mg/g LNA from O. niloticus fillets using different
concentrations of flaxseed oil was used.
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Fig. 9. Variations of docosapentaenoic acid in Tilapia cultured in different types of
treatments during 24 weeks of culture. Values are mean + SEM of duplicate groups of
2 samples. Means in the same column with different superscripts are significantly
different at p < 0.05.

The highest amount of docosapentaenoic acid was found in treatment-3 (2.30 + 0.07)

and lowest in treatment-1 (0.88 + 0.46). Between treatment-1 and treatment-3, significant
differences were observed (Fig. 9).
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Fig. 10. Variations of linoleic acid in tilapia cultured in different types of treatments during
24 weeks of culture. Values are mean + SEM of duplicate groups of 2 samples. Means
in the same column with different superscripts are significantly different at p < 0.05
The highest amount of linoleic acid was found in treatment-4 with mixed
phytoplankton (21.77 £ 0.93%) and the lowest in treatment-1 with control (16.95 £ 0.99%).
The treatment-4 was significantly different than treatment-1 and treatment-3 (Fig. 10).
Petenuci et al.®2 observed that the amount of linoleic acids using fishbone flour was
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109.60 + 11.60 mg/g in Nile tilapia. Among 19 unsaturated fatty acid, highest
concentration of PUFAs was measured from treatment-3 (42.55 + 3.46%) fed with
Chlorella vulgaris and the lowest concentration was observed from control (36.64 + 6.85%).
Level of MUFAs ranged from 21.58 + 1.17 (fed with Chlorella vulgaris) to 31.26 + 2.99%
(control).

Conclusions

Growth of Nile tilapia can cope with different types of physiochemical parameters
such as temperature, pH, DO, conductivity, total dissolved solids, light intensity and so
on. From the experiment conducted it was observed that the length and weight of tilapia
fish varied with different phytoplankton and plant derivatives. The best growth
performance was observed in the cultures with Chlorella and Spirulina. Chlorella has the
best proximate composition for human nutritional interest and thus it was found to be
the better option to produce healthy fish for human consumption. Culture of Nile tilapia
with different phytoplankton in small ponds might be useful to improve growth and to
enhance fatty acid composition of producing fish and for the well-being of consumers as
well.
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