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ABSTRACT

The objective of this study assess the effects of physico-chemical parameters and dietary active commercial wood
charcoal (CWC) levels on the zooplankton standing crop in addition to growth and biochemical of red tilapias
in fifteen fish cement ponds for period an eight weeks feeding trial during 2019. The results declared that, water
temperature, pH and salinity didn "t show any major differences among wood charcoal treatments when measured
inside fish ponds, while dissolved oxygen, ammonia, moisture, ash and total lipid are significantly (P<0.05)
enhancement affected by the increment in (CWC) levels. Mean range of physico-chemical factors were: temperature
28.1°C (Week 7) to 30.9°C (Week 0), salinty 8.4 ppt (Week 3) to 5 ppt (Week 6 & 7), pH 8.4 (Week 4) and 9 (Week
3), Dissolved oxygen 4.44 mg/l (Week 4) to 7.80 mg/l (Week 0) and ammonia 0.01-00.04 pg/1 (Week 3) to 0.13
ng/1(Week 4). Biochemical and antioxidant parameters as moisture, ash and total lipid have significant differences
(P >0.05) could be detected among fish groups that received dietary charcoal in feeds. Furthermore, the effect of
heavy metals decrease with increase of activated carbon at fed fish, leading to protect cultured fish. Soon after the
juvenile red tilapias stocking, rotifers, Cladocera and rare groups replaced Copepoda, which constituted more than
80% of total zooplankton community. Diversity Index classified the pond water as being among moderately and
heavily polluted. The results displayed that 30-40 g/kg dietary CWC in T3 and T4 are a suitable level to improve
water quality parameter of the fish farm and improve growth percentage (S%) of red tilapia with percentage higher

than 95%.
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INTRODUCTION

Fish is budgeter source of protein in numerous zones of the world
while, water serves as the physical support in which they do their
function viz., breeding, feeding, digestion, swimming and excretion
[1]. Fish farming in Egypt is increasing all year to satisfy the demands
of internal and external markets. Tilapias have been terming as one
of the most essential fish for their capabilities to tolerate a wide
scope of environmental factor and stress conditions. One of the
most significant fish is Nile tilapia, juvenile red tilapias (Oreochromis
mossambicus & Oreochromis niloticus) (L.), which is folksier between
fish farmers owing to its good growth among different marine
ecosystems including polluted ones by heavy metals [2].

Zooplankton is considered the main natural food for fish culture
especially during the early stages because of its effectiveness
in increasing the population growth rate of fish larvae [3]. In
addition to the live food is considered as an easily digestible
protein for shellfish and fish. The zooplanktons are playing an

essential function to evaluation the faunal bio-diversity of aquatic
ecosystems. They comprise representatives of almost every taxa of
the animal kingdom and take place in the environment as either
adults or larvae and eggs. The importance of micro zooplankton in
aquatic food webs as grazers, food for high trophic levels [4], and
recyclers of nutrients [5], is currently widely recognized.

Water quality parameter is one of the most concerns in
aquaculture. Any change in the chemical or physical parameters
can cause a negative influence on the growth of the organisms,
their physiological state, or even mortality, causing major losses in
production. The main physicochemical parameter determine via
farmers in small-scale production system are dissolved oxygen, pH
and conductivity, ammonium and nitrite inside the production
ponds.

Charcoal is a crystalline form of carbon, which is generally
produced as a carbonaceous residue of wood, cellulose, bamboo,
coconut shells, or different manufacturing wastes after heating the
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organic material. It comprise of about 70% to 90% clean carbon
and include multi-trace metals as potassium, calcium, sodium, iron,
manganese, copper, magnesium, zinc, etc. [6]. Charcoal compound
is odorless, fine, black powder, tasteless and a good an adsorbent
for several toxic materials as pesticide, heavy metals, dyes, unwanted
gases and drugs due to its higher surface area [7].

In addition, charcoal compound has been worked as a feed additive
for several terrestrial animals owing to its capability to absorb gases,
as ammonia and nitrogen, activate the intestinal purpose, and
remove the impurities and toxic from the gastrointestinal tract of
animals [8].

Therefore, this study was carried out to investigate the role of
locally available commercial wood charcoal in the feeds of red
tilapia to improve their growth performances and study effect
the water quality of the El Max fish farm. In addition to studying
zooplankton community structure, species diversity, and relation
conditions in aquaculture.

MATERIALS AND METHODS

Experimental design, diet preparation and proximate
chemical analyses

Red tilapia (Oreochromis mossambicus * Oreochromis niloticus)
fingerlings were obtained from El-Max research situation (NIOF),
West of Alexandria, Egypt, for seven Weeks from July 2019 to
September 2019. After acclimation for a Week on the basal diet
(without charcoal) the fish were separated into five triplicate groups
of 30 fish, all replication, with an average weight (1.2 + 0.04 g/fish)
and randomly stocked in 15 net ponds, all 1 pond of 2 x 1 x 1 m
(Length x Width x Depth) and 200 L. water capacity.

The frame of the ponds was made of iron and coated with antirust
paint. Net mesh size was of 2 mm?; the ponds were suspended (30
cm off the bottom) in the aquatic column by ropes. The ponds
were placed separately by a non-successive way and facing the pond
aquatic current, in order to diminish the negative loading impact
of one-another. The test diets were feed twice daily, at 09.00 and
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17.00 h, at 4% feeding rate for 6 days a Week. Fish were weighed
every 15 days from the beginning of the investigation to the end for
60 days with adjusted Feeding ration after all sampling.

Five diets were formulated to include approximately 32% crude
protein and 10% crude lipid mainly from; fish meal (65% protein,
8% fats) and soybean meal (48% protein, 2% fats) from Esraa trade
Co., Giza, Egypt. The test diets were formulated as control charcoal-
free diet (T1) and other 4 diets, including varying percentage of
charcoal 1% (T2); 2% (T3), 3% (T4) and 4% (T5). Levels of CWC
were selected according to similar previous studies on other fish
species [9]. Diets formulation is presented in Table 1.

All dry dietary ingredients were blended with homogenous
thoroughly then oil was added. The mixer was moistened; cold-
pelleted with a laboratory feed extruder, and dried in a convection
oven at 55°C for 3 hours to approximately 9% moisture then
stored at -20°C until used, as reported by Michael et al. [10]. Feed
utilization and fish growth performance were analysed in terms of
survival (§%) and can be calculate by following equation:

Survival (S %) = (Final fish count/initial fish count) x 100.
Analyses of the proximate chemical

Analytical procedures of proximate analyses of diet fish for total
lipids, moisture, crude protein, and total ash, were calculated in dry
weight basis, according to the standard technique of AOAC [11].

Moisture content analysis was determined by drying at 85°C for 48
hours, crude protein was estimated by multiplying nitrogen content
by 6.25. Lipid content analysis was measured by ether extraction in
many-unit extraction Soxhlet apparatus for 16 h. Total ash analysis

was measured by combusting dry samples in a muffle furnace at
550°C for 6 h as presented in Table 2.

Water quality parameters

Water samples were collected in 500 ml polyethylene containers
at 10-20 cm depth from surface water of each aquarium to screen
various water quality parameters. Water temperature (°C), salinity,

Table 1: Composition of dietary ingredients with different commercial wood charcoal (CWC) levels for fish diets.

Diet composition%

Ingredients T2 T2
(0% CWC) (1% CWC)

Fish meal 25 25
Soybean meal 30 30
Yellow corn 10 10
Wheat 18 17
Wheat Bran 10 10
Sunflower oil 5 5

Vitamins and Minerals premix’ 2 2

Charcoal 0 1

Total 100 100

T3 T4 T5
(2% CWC) (3% CWC) (4% CWC)
25 25 25
30 30 30
10 10 10
16 15 14
10 10 10
5 5 5
2 2 2
2 3 4
100 100 100

Vitamins and minerals premix (mg/kg); p-amino benzoic acid (9.48); D-Biotin (0.38); Inositol (379.20); Niacin (37.92); Ca-pantothenate (56.88);
Pyridoxine-HCI (11.38); Riboflavin (7.58); Thiamine-HCI (3.79); L-ascorbyl-2-phosphate Mg (APM) (296.00); Folic acid (0.76); Cyanocobalamine
(0.08); Menadione (3.80), Vitamin A-palmitate (17.85); a-tocopherol (18.96); Calciferol (1.14). K,PO, (2.011); Ca, (PO“)2 (2.736); Mg SO,7H,0 (3.058);
NaH,PO, 2H,O (0.795).
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Table 2: Proximate analyses of the diet for fish diets.

Proximate composition (g/kg) T1
Crude Protein 32.9 £0.21
Total Lipids 10.0 £ 0.06
Crude Fiber 2.0+0.11
Ash 8.3 +0.49
Moisture 9.1 £0.07
NFE’ 46.8 +0.32

*Nitrogen-free extracts (NFE) = 1000 - [% Ash +% lipid +% protein +% Fiber]

pH, dissolved oxygen (DO) (mg/l) and ammonia concentration
were measured in situ. Water temperature was determined by using
mercury thermometer. Hydrogen ion concentration (pH) was
evaluated by a pH meter (Digital Mini-pH Meter, model 55, USA).
Ammonia and dissolved oxygen concentrations were analyzed all
15 days according to APHA [12]. The standard curve of ammonia
was obtained from three different ammonium sulfate mixtures (0.2

ml, 0.4 ml, 0.6 ml). Heavy metals concentration was determined in

whole body of fish according to Abdel-Tawwab et al. [13].
Water Quality Index Approach (WQI)

The pollution index is important approach to provide information
about the water quality. It's a rating reflecting the composite impact
of various water quality factors on the overall quality of water.

WQI was evaluated by using this equation [14,15]:

WQI= YSIin

Where: n is the number of factors and SI (sub index for all chemical
factors) which calculated as

SL =Wi x g,

Where: Wi is the relative weight of the chemical parameter was
computed using the next formula

Wi :Wi /Z?:i Wi
In addition to q, is the quality rating for all parameter is assigned by
q;= (Ci/Si) *100

Where: g, is the quality rating, C. is the concentration of all chemical
factors in every water sample in mg/1, and S, is the seawater standard
according to guidelines [16] for all chemical parameter in mg/1. The
classification of WQI values was dived into five categories as heavily
polluted and unsuitable for drinking (> 300), very poor (200-300),
poor (100-200), good (50-100), Excellent (<50).

Zooplankton sampling and count

Zooplankton samples were collected during summer season (31/7-
18/9/2019) to period 8 Weeks by filtering 50 L of water by a small
standard plankton net (mesh size 55 pm) using a plastic container
of liters’ capacity. The collected samples were conserved with 4%
neutral formalin mixture in 250 ml polyethylene bottles. The
volume of per sample was concentrated to 100 ml and the whole
sample was investigated 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 all
samples by a graduated pipette, placed in a counting chamber and
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T2 T3 T4 T5
32.6 +0.35 32.8+0.42 323+0.14 33.0+0.14
10.1 £ 0.04 10.0 £ 0.02 10.2 £ 0.08 10.0 £ 0.01

2.1+£0.13 2.2+0.21 2.2+0.22 2.3+0.34
8.4 +0.31 8.7 +0.62 8.2+0.42 8.5 +0.36
9.1+0.12 9.1+0.01 9.0 +0.07 8.9 +0.25
46.8 £0.21 46.3 £ 0.46 471 +0.57 46.2 £ 0.68

the number of individuals of all species was counted. The average
number of duplicated assessment for per sample was evaluted and
the counts were calculated as number of individuals per cubic
meter [17,18]. The identification of zooplankton species was done
according to Edmondson et al. [19]. Aliquots for counts were taken
from the total sample adjusted to 100 ml. the standing crop of
zooplankton community was calculated and expressed in number
per cubic meter.

Statistical analysis

Statistical analysis was computed by Microsoft office Excel 2010.
Diversity (H') was user to calculate the community structure
for zooplankton. Inter relationships among various factors
were measured by using the correlation matrix formed in IBM
SPSS statistics, ver. 22 program. The correlation coefficients are
considered significant at the 95% confidence level (p < 0.05) and
0.01 levels (2-tailed). Cluster Analysis (CA) was used to the results
data via using the MVSP (version 3.1) package program. Cluster
analysis was done using Ward’s method (ztransformation of the
input data, Euclidean distance as similarity measure) based on the
standardized mean.

RESULTS

Effects of water physicochemical parameters and CWC

Water management in aquaculture is one of the important factors
contributing to the success of aquaculture, reducing the occurrence
of fish disease and enhancing fish growth and survival. Results of
physicochemical parameters from water ponds in fish farms of red
tilapia fed various amount of CWC and the period of experiment
are presented in Table 3.

Water temperatures is one of the most essential basic environmental
factors for all aquatic organisms which effects chemical and
biological reaction in water [20]. The change in temperature
affects the metabolism, productivity and physiology. In the present
research water temperature is obtained in the scope of 28.1°C

(Week 7) to 30.9°C (Week 0), which are come under the standards
of WHO [21].

Salinity parameter is influence the growth performance of many
fish. Salinity influence has been investigated in numerous species
of fish in tanks, raceways, ponds and pon. Salinity exhibited
fluctuations and reached maximum value was 8.4 ppt in Week 3,
whereas the lowest value was 5 ppt were measured in Week 6 and

Week 7.

pH indicates the acid base balance of the water. In present study,

the pH values ranging between 8.4 (Week 4) and 9 (Week 3), while
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Table 3: Physico-chemical parameters at different amount of CWC and the period of experiment in fish ponds.

Parameters pH Salinity (PSU)
T1 8.625
T2 8.682
T3 8.584 6.85
T4 8.618
T5 8.722
Week
WO 8.62 7.10
W1 8.58 7.10
w2 8.56 750
W3 9.00 8.40
W4 8.44 8.40
W5 8.77 6.30
w6 8.55 5.00
W7 8.63 5.00

recorded the highest value in T3 (8.58), and the minimum value
shown in T5 (8.72), which appears that the approving conditions
for fishes production. The pH results can agrees with the worldwide
standards criteria; WHO [21] and FEPA [22]. Most fish species do
favorite within the pH range of 6.5 to 9.5.

Water temperature, pH and salinity didn "t display any significant
differences between treatments when measured inside fish ponds.

Dissolved oxygen (DO) is the highest essential environmental
influence in fish culture. It is assess of amount of dissolved oxygen
in aquatic ecosystem. It plays a vital parameter in the survival,
growth behavior and physiology of marine organisms. In present
research DO obtained are in the scope of 4.44 mg/1 (Week 4) to
7.80 mg/1 (Week 0) and the highest DO level was recorded in T2
(5.84 mg/1), and the lowest DO levels were recorded in T4 (6.58),
its results agree with those of WHO.

Boyd et al. [20] reported that the best concentration of DO in
fishpond waters is 6 to 9 mg/l. Fish are not the only depreciates
of oxygen in fish farm system; bacteria, phytoplankton, and
zooplankton depreciate large amount oxygen as well decomposition
of organic substances (algae and fish wastes) is the single highest
consumer of oxygen in aquaculture method.

Low-dissolved oxygen amounts are dependable for more fish kills,
with directly or indirectly, all other problems combined.

Like humans, fish need oxygen for respiration. The amount
of oxygen depreciated by fishes is a function of its temperature,
activity percentage, size and feeding rate. Small fish depreciate
more oxygen than make large fish because of their higher metabolic
Dissolved oxygen concentrations treatments stocking
demonstrated mean ranged among 5.8 mg/l at T2 and 6.5 mg/]
at T4, but maximum mean recorded in Week 6 (8.57 mg/1), while

minimum mean listed in Week 2 (4.78 mg/1).

rate.

Ammonia is considered as waste product of protein metabolism
through fishes and other marine organism's excretion. The main
source of nitrogen substances in fishpond culture is the protein
contained in the feed. Thus, the rate of ammonia production of
fish is proportional to the feeding rate and protein level in food.
The ammonia concentration in this work is range from 0.04
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Do (mg/1) Ammonia (mg/1) Temp (°C)
6.193 0.093
5.848 0.084
6.406 0.060 29.588
6.586 0.066
6.150 0.081
7.80 0.06 30.90
6.21 0.07 29.50
4.79 0.08 30.50
6.09 0.04 30.00
4.44 0.13 29.80
6.35 0.05 29.40
8.58 0.05 28.50
6.90 0.12 28.10

ng/1 (Week 3) to 0.13 pg/l (Week 4). The lowest ammonia level
was recorded in T4 (0.066 mg/1), and the highest ammonia level
was recorded in T1 (0.093 pg/1) and TO (0.12 pg/1). The results
demonstrated that the increasing in CWC amounts in the feeds
of red tilapia with decrease in the water ammonia concentrations.

The ionized form (NH,’) = and the relative proportion of each
type depends on pH and temperature. As pH increases, there is
an increasing proportion of un-ionized ammonia, which is very
toxic to fish. Some studies considered ammonia above 0.1 pg/1
is harmful to fish [23] and in the present research it was below
these levels (<0.13 pg/1). The decreased ammonia concentrations at
active carbon-fed fish could be owing to efficacy the active carbon
to adsorb ammonia.

Correlation between abiotic parameters, zooplankton
community and commercial wood charcoal

Zooplankton is a good indicator of changes in water quality, because
it is strongly affected by environmental condition and responds
quickly to change in environmental quality [24]. In first and second
Weeks, zero charcoal concentration (T1) was zooplankton density
larger from concentration charcoal treatments, but from Week 3
start increasing zooplankton at concentration charcoal (T2, T3, T4,
T5) due to this organism's adaptation with concentration charcoal,
or because charcoal influence on water quality was slowly.

Dietary charcoal 3% was showed to be a suitable amount to
maintain average growth of red tilapia juveniles in addition to
maintain good water quality within the rearing pond [10]. The
results data showed that 30-40 g/kg"! dietary CWC in T3 and T4
can be a suitable level to improve water quality factor of the rearing
area and improve growth percentage (S %) of red tilapia juveniles
with percentage higher than 95%.

This study agree with previous study as Boonanuntanasarn et al.
[25] who studied fed Nile tilapia fish (380-460 g) on diets including
0, 10, 20, and 30 g AC/kg diet and they reported no significant
alterations between
treatments. On other hand, Yoo et al. [26] revealed that the suitable
amount of wood vinegar mixture and dietary charcoal (20% vinegar
and CV 82; 80 % charcoal) for best growth of juvenile fish Japanese

in growth performances experimental
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flounder was 0.5 - 1% of diet.

In a previous study, 30-40 g/kg charcoal showed the best growth,
biochemical composition in addition to improving the quality of
water for red tilapia hybrid [10].

A strong positive correlation was observed between mean T and pH
(r = 0.800, p = 0.104), rotifers (r = 0.600, p = 0.285), and copepods
(r = 0.800, p = 0.104), in addition to highly positive relation
between salinity and pH (r=0.900, p=0.037), rotifers and ammonia
(r=1.000). While, a negative correlation was showed between mean
T and Do (r=-0.700, p=0.188), pH & salinity (r=-0.600, p=0.285),
Do & ammonia (r=-0.600, p=0.285), Cladocera & Temp. (r=-0.600).
In addition, a positive correlation was showed between rotifers and
pH (r=0.6, p=0.285), copepods & NH, (r=0.500, p= 0.391), salinity
& other (r = 0.500, p = 0.391). Other relations between parameters
showed low or no significant correlations (Table 4).

Proximate composition effect of red tilapia hybrid fed

different levels of CWC

In terms of crude protein (CP) and efficiency of nitrogen retention
(NRE), the fish groups (T'1, T2, T3 and T4) that fed charcoal-based
diets showed a significant improvement (P >0.05) than those of the
control fish group (TO) for both efficiency of nitrogen retention
and crude protein. The fish groups that received dietary charcoal
in feeds (T'1, T2, T3 and T4) showed no significant alterations for
both CP and NRE. In addition to no significant alterations (P
>0.05) could be detected among fish groups that received dietary
charcoal in feeds (T1, T2, T3 and T4) in terms of moisture, ash and
total lipid as presented in Table 5. Charcoal can made complexes
with phenol substance to prevent hydrolysable tannins interfering
with protein formation, thus augment the availability of proteins

(27].
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Cluster analysis

Cluster analysis is an unsupervised multivariate statistical method
used to classify the objects into clusters based on their similarity, it
is used multivariate statistical system to calculate the surface water
quality, and it is typically demonstrated by a dendrogram [15]. The
cluster analysis of levels of charcoal 1% (T2); 2% (T3), 3% (T4)
and 4% (T5) and according to their physico-chemical similarity are
given in Figure 1.

Produced two different clusters, one solely composed of cluster
corresponded to T1 and the other one includes the other four
clusters. T2 and T4 showed that similar properties and high
similarity as they are included in the same subgroup followed by

(T5) then (T3).

The correlation between different (T) levels, physico-chemical
parameters and zooplankton on the ordination diagram produced
by Canonical Correspondence Analysis (CCA) of the biplot
of species-environment. The length and direction of an arrow
demonstrating any environmental variable gives an indication of
the significance and direction of the gradient of environmental
changes, for that variable, within the site of sampled measured. The
angle among an arrow besides per axis is a reflection of its grade
degree of correlation with the axis. By dropping a perpendicular
to the arrow from all “species-point”, an indication is given of the
relative position of species along the environmental gradient.

As presented in Figure 2, it is obvious that T1, T2, T3, T4, T5,
temp, NH,, DO, copepods, rotifers and other zooplankton, the
showed high significant correlations with the first and second axes
of CCA ordination diagram.

On the upper right side of CCA-biplot diagram, the dominant
factors are copepods and other zooplankton. The upper left sides

Table 4: Pearson-moment Correlation (r) between the different physico-chemical parameters zooplankton and mean (T level).

Variables pH salinity Do Ammonia Temp
pH 1.000
salinity -600 1.000
Do -.800 0.000 1.000
Ammonia .600 -200 -.600 1.000
Temp -300 .900* -300 .100 1.000
Rotifera .600 -.200 -.600 1.000** .100
Copepoda .300 -100 -300 .500 -.200
Cladocera 400 -.800 .100 0.000 -.600
zoogliirton -700 .500 .500 .100 .300
T (Mean) .800 -.400 -.700 .600 -300

Rotifera Copepoda Cladocera Other zooplankton T (Mean)
1.000

.500 1.000

0.000 -.500 1.000

.100 .300 -.600 1.000

.600 .800 -100 -300 1.000

*Correlation is significant at the 0.05 level (2-tailed).**.Correlation is significant at the 0.01 level (2-tailed).

Table 5: Proximate composition of red tilapia hybrid fed different levels of commercial wood charcoal* (Source: Michael et al. 2015).

Parameters (g/kg) TO T1 T2 T3 T4
Moisture 744.6 744.3 742.4 743 743.8
Ash 122.4 123.0 123.2 125.7 124.4
Total lipid (TL) 205.2 203.3 204.3 203.4 204
Crude protein (CP) 563.4 574.2 572.5 571.2 572.3
Efficiency of nitrogen retention (NRE) 378.1 403.2 402.7 412.3 411.8

Different letters represent significant difference (P < 0.05) within each row of data, while no letters represents no significance (P > 0.05).
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Figure 1: Dendrogram viewing the relationship amongst different levels of
charcoal, physico-chemical and zooplankton.
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Figure 2: Canonical correspondence analysis ordination diagram between
different (T) levels, physico-chemical parameters and zooplankton by
arrows.

of CCA- biplot diagram, the dominated factors are rotifers and T1.
On the upper left side of CCA- biplot diagram, the dominated
factor is T3, while in the lower left side, the important parameter
are temp, T2, T4, and T5. Activated of charcoal have been usually
used as an adsorbent and detoxicant in medical sciences and
contamination [28]. Efficiency of adsorption basd on dosage of AC
and the concentration of toxins existing in the digestive tract [29].
Rotifers may afforded 1 to 97 ppt salinity, but optimize reproduction
take place below 35 ppt. Salinity changes of more than five ppt can
inhibit swimming or even effect death, so acclimation should be
fixe carefully and slowly [30]. Cladocerans zooplanktons, which are
colored a deep red are often indicators of low dissolved oxygen
conditions.

Zooplankton community structure and composition

Most species in the zooplankton community divided into three
major groups: Crustacea (copepods and Cladocera), Protozoa and

J Aquac Res Development, Vol. 11 Iss. 6 No: 592
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Rotifers among zooplankters, copepods were dominant density
groups (49%) and rotifers were second dominant groups (48%),
while rotifer larger numerous species from copepods (Figures 3-5).
Numerically, a few rotifer and crustacean taxa formed the major
component of the zooplankton. Rotifera are known to be more
species rich than Cladocerans and copepods in subtropical water
bodies [31]. The lowest and highest species diversities (H) were 2.58
(T2) and 2.77 (T'1) (Table 6). Species evenness (]) varied between
0.88 and 0.90, Species richness varied between 1.26 and 1.63,

indicating a reduction in the degree of dominance at this period.

In total, 30 zooplankton species were investigating and identifying
including adult and the larval stages of different groups. Most of
zooplankton was rotifers (15 species). Copepods formed 8 species,
protozoans two groups, each group contained one species (2 species:
one of each of tintinnids and foraminiferans), Cladocera formed
2 species, while, Ostracoda, Amphipoda and Nematoda were
represented by only one species each. The results indicate that, fish
fries generate detectable changes in the zooplankton assemblages
and their ecological attributes.

The rotifer community initial in Week 0 was 1404000 indv. m?. The
rotifer average was depressed after Week 1 to reach 908067 indv.m?,
and continue to decreased to Week 3, but increased from Week 4
to end experimental (Week 7) due to adaptation this organisms on
environmental conditions. Spine-bearing genus Brachionus plicatilis
and Keratella cochlearis were generally well represented in the study
period; it was represented by 15 species; in which Brachionus plicatilis

Miiller, 1786 Brachionus calyciflorus calyciflorus Pallas, 1776, Keratella

Others  Zooplankton percentage

Zooplankto

3%

Lo et

48%

Roﬂiera_/-,.‘ i
e

Figure 3: Showed that the zooplankton density percentages during the
treatment period.

Cladocera Other Groups
3%
Protozoa
26%
Mematod
TR 1)
21%
Ostracod !
larvae —_ _govoony
=% EEo Amphipoda
W larvae
2T7%
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Figure 5: Weekly variations of zooplankton abundance subdivided by groups of treatments during Summer 2019.

cochlearis cochlearis (Gosse et al.) and Asplanchna periodontal (Gosse
et al.) were the most dominant species. Rotifers were culturing
as feed for the larvae and juveniles of fish, when scientists were
studying their reproduction and life history. Brachionus plicatilis is
widely used in the larval culture of more than 60 species of marine
finfish and 18 crustaceans worldwide [32].

Brachionus bidentata B. Quadridentatus, B. Angularis, B. Urceolaris,
B. Caudatus, Eosphora najas , Ploesoma lenticulare, Cephalodella
megalocephala, Cephalodella auriculata, Philodina roseola, Vanoyella
globosa were appear and disappear different treatments and Weeks.
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In general, rotifers are the smallest of the main zooplankton groups.
Body lengths of rotifer species vary from 0.04 to 2.5 mm.

Rotifers reach maturity two to eight days after hatching and some
species can increase in number very rapidly. However, modest
populations of larger rotifers (Brachionus plicatilis and Keratella
cochlearis) may appear after stocking, particularly when fish fry and
Cyclopoid copepods prey on small rotifers.

Rotifers density, population, fecundity and growth rate were
dependent on food availability and quality [33]. The euryhaline
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rotifer Brachionus plicatilis is a species complex, which are commonly
uses for rearing marine fish larvae. It is also important to obtain
rotifers with higher growth rate and tolerance against environmental
stress and better nutritional quality after enrichment [34]. Copepods
were fluctuating between increasing and decreasing from Week to
Week because life cycle of them seven days. Copepods are the most
important feed for planktivorous fish, including the larval stages
of many fish species [35]. Among copepods dominant including
adults, Mesocyclops hyalinus and Thermocyclops neglectus [36] were
most represented period study. Cyclopoid copepods prey on tiniest
rotifers and together, copepods and Cladocerans inhibit enrichment
of the smallest rotifers [37]. Eight species under copepod were
identifying and investigating, including naupllus larvea of different
groups. Mesocyclops hyalinus, Thermocyclops neglectus, Thermocyclops
crassus, Acanthocyclops americanus, Acartia latisetosa, Oithona nana,
Nitocera lacustris, naupllus larvae. Zooplanktons are an important
food source for many fish larvae, post juvenile and larvae in addition
to crustaceans [38]. Cladoceran density was lowest compared to
copepods and rotifers. Highest Cladoceran abundance (3067 indiv.
m?) was recording in Week 1. Two Cladoceran species: Daphnia
magna and Moina micrura were appeared only in Week 0 and Week
1, while it was disappeared from Week 2 to Week 7 may be affected
by concentration of charcoal. Cladocerans, are the third dominate
group of zooplankton found in freshwater ponds. Larger fry and
per adults of specific fish species are often eclectic prey on copepod
and Cladocera. Geiger [39] states that the predation exerts perhaps
are the major single effect on pond zooplankton compositions.

OPEN aACCESS Freely available online

Tilapia fish was omnivore that feed on both zooplankton and
aquatic plants, the fries consume mainly rotifers. Selective fish
predation plays important role in systematization abundance of
zooplankton and the diversity.

Most fish fry feed three main groups of zooplankton rotifers,
Cladocerans and copepods. For the smallest fish fry, as the newly
hatched fry, tiny rotifers may be the only zooplankton small enough
to food. For larger fry, the tiniest rotifers may not retrofit enough
nutrients to do chivying and ingesting them fetches the effort.

Copepod nauplii, which are just-hatched copepods, are consequential
main foods for larval fish, too. Protozoans may be are fed, but little
is known about their contribution to fry foods. Overall, fry must
have zooplankton as natural food to survive, and at least to be
healthy and develop speedily.

In general, fry need to have zooplankton as natural food to survive,
to be healthy and grow speedily. Most fry are not particular about
the groups of zooplankton they food, but some organisms must be
minor enough to beseem into their mouths. To highest survival,
stock every fry just as communities of zooplankton small enough
for the fry to food are quickly highest and before invasive predators
become several.

Ahlen et al. [40] maintained that planktivorous fish are terms
to affect the zooplankton population in terms of both species
composition and species-specific morphological traits. This
difference in zooplankton diversity and species richness may be are
linked to alterations in predation by the various fish species.

Table 6: Range and Mean of zooplankton density (ind.m?), Richness, evenness and diversity in fish ponds.

Parameters No. species density Richness evenness Diveristy (H)
T1 24 1520143 1.63 0.88 2.7
T2 19 1303643 1.26 0.88 2.58
T3 20 1459072 1.37 0.88 2.64
T4 21 1412230 1.41 0.90 2.71
T5 21 2055476 1.40 0.90 2.72
Table 7: WQI of fish farm at different weeks.
Weeks 0 1 2 3 4 5 6 7 Average
WQI 79.28 71.69 68.14 72.10 69.43 71.16 71.93 75.86 73.20
Table 8: Heavy metals concentration in Nile tilapia fed diets with various levels of dry active charcoal.
AC levels Heavy metal
(mg/g dry weight diet) exposure Zn (I Cu (I Pb (ID Cd (I
0 9.92 0.32 0.18 6.21
2 9.79 0.35 0.20 0.20
5 11.55 0.41 0.21 0.21
10 Before exposure 11.55 0.32 0.22 0.22
20 10.93 0.35 0.26 0.26
40.25 7.04 6.86 22.84
25.86 5.09 3.10 18.93
5 15.82 4.49 1.84 16.54
10 After exposure 15.48 3.22 1.18 12.54
20 14.75 3.27 0.92 12.54
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Water quality index (WQI)

Water quality is the most significant feature affecting fish health
and performance in aquaculture production systems. The results of
WQI and water type based on five parameters are pH, salinity, DO,
ammonia, temperature. The values of average water quality index
of all Weeks ranged from 68.14 to 79.28, with average 73.20 (good

water) as presented in Table 7.

The water at almost in all Weeks in fish farm showed that; the
quality of water was good as a result of water pollution resulting
from pond effluents (i.e., salinization of land and water by effluents,
seepage, and sediment from brackish water ponds), [41] which can
to convert water quality from excellent water to good water. Good
water quality is very essential for survival and fish growth.

Good water quality denotes to that with proper temperature,
adequate oxygen, limited levels of metabolites, transparency and
ideal levels of other environmental parameter affecting culture of
fish. This information would help the worker in aquaculture filed
to take well care of their fish ponds through frequently observing
the conditions of the ponds, behavior of fish, and color of water for
any abnormal variations [42].

The resulted displayed that the highest value of WQI was showed
at zero Week then decreased in fish farm due to no commercial
wood charcoal in first Week and fish farm receives huge amounts
of containing high levels of organic, inorganic toxic materials and
nutrient salts from Umum Drain in El-Mex which are pumped
directly into the fish farm site by a pipeline.

Bioaccumulation in heavy metals pollutant in body of tilapia
(Oreochromis niloticus) fed on nutriments supplemented by
various levels of active charcoal

The obtained data in herein are in accompaniment with previous
data of Abdel-Tawwab et al. [13], who found that before expose to
heavy metals as Zn (II), Cu (II), Pb (II) and Cd (II), no significant
difference in wholefish body between the fish groups and their
ranges were 9.79-11.55, 0.32-0.41, 0.18-0.26, and 6.21-7.86 mg/g
dry weight for Zn (II), Cu (II), Pb (II) and Cd (II), respectively as
shown in Table 8.

While, after expose to heavy metals, fish feed the control diet
cumulative maximal HM values in their bodies; meanwhile,
concentrations of heavy metals were inversely influenced by dry
active charcoal supplementation. This relationship was amount
dependent which the lowest heavy metals values were shown in
the Nile tilapia fish bodies at fed 5-20g of dry active charcoal diet
for 7 days as presented in Table 8, with ranges 40.25-14.75, 7.04
3.2, 6.68-0.92, and 22.8412.54 mg/g for for Zn (II), Cu (II), Pb
(IT) and Cd (II), respectively. Furthermore, residues of heavy metals
in bodies of fish fed from 10 to 20 g/kg active charcoal diet were
lesser than those of the control fish and their concentrations were
close to those of fish before heavy metals exposure, which decrease
heavy metal contents with increase level of activated carbon. The
efficacy of adsorption based on dry active charcoal amount and the
quantity of gases in the digestive tract [29].

These results demonstrate that activated carbon could likely protect
cultured fish from the offensive effect of heavy metal toxicity
and decreased the heavy metal bioaccumulation in body of fish
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via augmentation metal ions excretion, metalion chelating, and
reduced metal ions absorption.

DISCUSSION

Present research was established to estimate the quality of water of
the fish farm by physicochemical and biological methods. In spite of
major changes in the zooplankton population structure were found
in ponds due to cultivation of planktivorous fish fry, quality of water
and zooplankton diversity indices were thef same in appreciation.
The water used for culture of tilapia fish in aquaculture farm was
slightly basic. Ammonia, pH and DO parameters in the ponds were
within the best levels for growing of tilapia, however temperature
and salinity parameters were below best levels. The ammonia
factor was adversely affected by dietary AC amounts where lowest
concentration of ammonia was showed at T2 (20 g AC/kg diet)
and the maximum concentration was showed at the control group
and T1 (10 g AC/kg diet). These results showed that an interaction
among the nutrients and non-selective adsorbent of activated
carbon in the feed, such as there is a loss of the nutrients and the
favorable materials owing to non-selective adsorption in the feed at
the higher amount of activated carbon.

Dietary charcoal 3% (30 g/kg was found to be favorable amount
to improve normal growing of red tilapia juveniles fish in addition
to maintain good water quality within the rearing pond, due to the

adsorption mechanism of nitrogen and ammonia.

The average water quality index of all Weeks ranged from 68.14 to
79.28, with average 73.20 (good water).

CONCLUSION

Many species in the zooplankton population fall into three main
types: Crustacea (copepods and Cladocera), Rotifera, and Protozoa
among zooplankters, copepods were dominant density groups
(49%) and rotifers were second dominant groups (48%), while
rotifer larger numerous species from copepods. The lowest and
highest species diversities (H) were 2.58 (T2) and 2.77 (T'1). Species
evenness (J) varied between 0.88 and 0.90, Species richness varied
between 1.26 and 1.63, indicating a reduction in the degree of
dominance at this period. So that, this study recommended to use
dietary active commercial wood charcoal in fish farm because it was
proven to be a good feed additive in the feeds of fish and improve
the quality of fish and associated organisms, as well as water quality
in fish ponds.
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