Alexandria Journal of Veterinary Sciences 2015, 45: 79-90
ISSN 1110-2047, www.alexjvs.com
DOI: 10.5455/ajvs.181937

€23

\ OF Ve,
& A A ETep,
>

Hygienic Effect of Supplementing Orechromis Niloticus Farm with Fresh or Fermented

Chicken Manure on: Water, Fish Quality and Performance

Fatma Abouelenien'”, Nagham Elsaidy’, Ghada A. Kirrella?, Radi A.Mohamed*

Department of Hygiene and Preventive Medicine, Faculty of Vet. Medicine, Kafrelsheikh University (33156), Egypt.
2Department of Food control, Faculty of Vet. Medicine, Kafrelsheikh University (33156), Egypt.

Key Words:
Chicken manure,
Fermented chicken
manure, Water
quality, Heavy
metals, Fish
performance, Fish
quality.

ABSTRACT:

Nile tilapia (Orechromis niloticus) as an experimental fish were stocked into 7 groups (G)
with duplicate treatment. Each group received different mixture of CM or FCM with fish
ration (FR), 0:100, 25:75, 50:50 and 100:0 (% CM or FCM: % FR). Physico- chemical
character of water and heavy metal load (Cu, Pb and Zn) of water and fish, as well as fish
performance were measured and compared with control group received only fish ration (FR).
Total volatile base nitrogen (TVB-N) was also used for determining fish quality. Unionized
ammonia (UIA) was significantly high (P< 0.05) at groups received FCM resulted in 100%
mortality in such groups. TVB-N values were significantly (P<0.05) higher in group received
100%FCM compared to the control group. Heavy metals load (zinc, copper, lead) at water
samples showed no significant difference among the examined groups, however slight
decrease were observed at groups received FCM. While in fish flesh zinc only was detected
above permissible limits in G4 (100%CM) and G7 (L00%FCM). Specific growth rate (SGR)

percentage were lower at groups received CM and FCM.
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1- INTRODUCTION

Fish is a major source of protein for the increasing
world population especially in developing countries of
Africa, Asia, and South America (FAO, 2006a;
Gabriel et al., 2007) and the major solution to the
dietary protein shortage in such countries is increased
fish production (Nnaji et al., 2009a,b). Therefore, the
main aim of the Egyptian government is not only to
increase the fish production from different resources,
particularly from aquaculture, but also to improve the
quality of fish product. To meet the growing demand
for fish, aquaculture is experiencing a rapid
development. Total aquaculture production in Egypt
reached 705, 490 tonnes in 2009 (GAFRD, 2010).

The need for low cost system for fish production
that will meet the food needs of the rural and urban
poor and at the same time maximize the utilization of
resources becomes pertinent (Nnaji et al,
2011).Inorganic fertilizer has been promoted as more
desirable due to its lower loading rates (due to higher
nutrient contents) and lower oxygen demand
(Yamada, 1986; Coleman and Edwards, 1987).

79

However, manure has often been demonstrated to
increase fish yield beyond that expected from the
addition of inorganic forms of N and P alone
(Schroeder, 1978; Noriega-Curtis, 1979). Studies have
shown that there is a significantly higher level of fish
yield in ponds fertilized with chicken manure than in
ponds fertilized with inorganic fertilizer alone (Diana
et al., 1990). Many farmers pile the dry manure on the
pond dykes, where it is sprayed with water for a few
days before it is washed into the ponds. This process
increases the fermentation rate and reduces the time to
achieve maximum primary production.

Poultry litter and animal wastes in general contain
high concentrations of some trace elements (Jackson
et al., 2003). Nnaji et al., (2011) reviewed that CM
applied to fish ponds is a mean for possible transfer of
heavy metals in to aquatic system.

According to Alinnor and obiji (2010) the
contamination of water bodies and aquatic animals by
heavy metals have been a global problem and constant
monitoring of the environment for heavy metal
contamination is important. This concern is largely
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due to the persistence, toxicity, bioaccumulative and
non-biodegradable nature of such metals (Azmat et al
2008; Bhattacharya et al., 2008). Fish consumption is
an important avenue for pathogen and heavy metal
exposure to man (Musaiger and D-Souza, 2008;
Christopher et al., 2009). Heavy metals concentration
in the tissues of fish enter into human beings through
food chain and due to their cumulative action causes
potential health hazards sometimes even lethal (EI-
shehawi et al., 2007). Heavy metals like arsenic (As),
zinc (Zn) and copper (Cu) are also added feed
supplements to boost poultry production and when
added above the required levels they may
accumulated to high levels, in the poultry which are
also transferred to aquatic systems when manure used
for aquaculture. Organic manuring also leads to
severe depletion of dissolved oxygen, high biological
and chemical oxygen demand and high ammonia
levels (Boyd, 1982), leading to stress in cultured fish
(Parker, 1986).

Of all the water quality parameters that affect fish,
ammonia is the most important after oxygen,
especially in intensive systems. Ammonia in aquatic
systems exists in both ionized (NH4 +) and un-ionized
forms (NH3). The un-ionized form of ammonia
present in effluent ponds and systems is toxic to
aquatic life (Alabaster and Lloyd, 1980). Harmful
effects of ammonia on aquatic organisms have been
extensively studied (Adams et al., 2001; Alabaster and
Lloyd, 1980; Chen and Lin, 1995; Harris et al., 1998;
Noor-Hamid et al., 1994; Rasmussen and Korsgaard,
1996). Ammonia causes stress and damages gills and
other tissues, even in small amounts. Fish exposed to
low levels of ammonia overtime are more susceptible
to bacterial infections and have poor growth. Acute
toxicity of un-ionized ammonia affects the survival of
all aquatic organisms, while long term exposure to un-
ionized ammonia (UIA) induces chronic toxicity
effects on growth, reproduction and longevity
(Andersen and Buckley, 1998; Arauzo, 2003; Arauzo
and Valladolid, 2003; Leung et al., 2011). Knud-
Hansen et al., (1991) found through leaching
experiments that about 40% of chicken manure (N)
was released as either ammonia or nitrate-nitrite after
6 days' immersion in pond water.

The most widely used chemical parameters to
evaluate fish quality are the pH value and TVB-N of
fish flesh (Pacheco-Aguilar et al., 2000) whereas, fish
flesh pH has an important influence on its freshness
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because of its influence on bacterial growth. The
lower the pH of fish flesh the slower the bacteria
growth and vice versa (Okeoyo et al., 2009). In
addition TVB-N represents the sum of ammonia,
DMA, TMA and others basic nitrogenous compounds
volatile under the analysis conditions. The level of
TVBN for white fish is generally considered to be
fresh if the TVB is less 20 mg N/100 g sample. If the
TVB reaches 30 mg N/100 g most authorities consider
the fish to be stale, whilst at level of 40 mg N/100 g
the fish is regarded as unfit for consumption (Carlos,
1998)

Nitrate, the end product of the nitrogen cycle, is
considered to be harmless to fish in natural systems
and ponds as it is used as a fertilizer by plants,
including phytoplankton. In closed systems with little
or no water exchange, however, nitrate will
accumulate and may be harmful if higher than 250
mg/L. Acute and chronic effects of nitrate have been
reported in several fresh water fish species (Camargo
et al., 2005; Hamlin, 2006; Kamstra and van der Heul,
1998) and marine invertebrates (Camargo et al., 2005;
Hirayama, 1974; Kuhn et al., 2010; Romano and
Zeng, 2007).

To the best of author’s knowledge most of
previous studies concerned mainly with the benefits of
using CM as cheap organic fertilizer for fish ponds.
Therefore, the aim of the present study is to provide
an idea about the impact of using CM on water and
fish quality. Two types of chicken manure were used
fresh (CM) and fermented under thermophilic
condition (55°C), with the aim to compare the effect
of this treatment on water and fish quality. physico-
chemical character of pond water, heavy metal load as
Cu, Pb , and Zn of water and fish as well as fish
performance were measured and compared with
control groups receiving only fish ration (FR).

2. MATERIALS AND METHODS

This laboratory study was carried out for 60
days (from 1st September till 1st November, 2012) at
laboratory of department of Hygiene and preventive
medicine faculty of vet. Medicine, Kafrelshiekh
University, Egypt. Nile tilapia (Orechromis
niloticus), was used for this study

Fingerlings with mean average weight of 10g and
7 cm length was obtained from local fish farm (EI-
Reyad, Kafr EI-Shiekh, Egypt). Fish were
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homogenous in size, body weight and apparently
health. The fish were acclimatized for seven days
before the experiment. They were fed on the same diet
(fish ration composition is illustrated in table 2) used
in this study. During this adaptation period, the dead
and weak fish were eliminated daily.

2.1. Chicken manure (CM) and fermented
chicken manure (FCM)

CM was obtained from Kaferelshikh University
chicken farm (cage layer system) was collected from
deposits directly under chicken cages. Fermented CM
(FCM) was prepared by placing CM in a set of 125 ml
capacity anaerobic serum vials. The headspaces of in
the bottles were purged with N, gas, and the vials
were sealed with rubber stoppers and crimped
aluminum caps. These bottles were incubated
anaerobically at 55°C. Biogas produced was
monitored every day. When gas production stopped,
vials were opened; FCM produced was collected and
kept under -20°C until used (Abouelenien et al, 2009;
2010). Characteristics of CM and FCM were
illustrated in Table 1.

2.2. Experimental design

Feeding regime was 3 % of body weight per day
was employed throughout the trial. The amount of
feed was calculated and readjusted after weekly
weighing. The fish aquaria under experiment were
divided into 7 groups (G), stocked into 14 aquaria
(dimension, 40x50x100cm) at stocking rate of 14 fish
per aquaria (60 L water /aquaria,). The fish aquaria
were supplied with chlorine free tap water with
continuous aeration, using an electric aquarium air
pump (Hali BAO-Cx 8200) for 60 days with. Two set
of manure feeding used, first set received CM as a
feed with different ratios (ranged from 0-100%), the
second set received FCM, with different ratios (0-
100%), and control aquaria which received fish ration
(FR), containing 27% crude protein (CP),
Composition and chemical analyses of the
experimental CM, FCM and FR are shown in table (1)
and (2). 2 replicate for each treatment, water changes
on daily basis. Detailed description of the groups was
illustrated in table3.

2.3. Sampling

Water sampling was done once every two weeks,
with a total number of 4 water samples which done at
fixed time (Jhe et al 2004). Water samples were
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collected by inverting 250 glass bottle 30 cm below
the pond water surface. All samples were transferred
to the lab. Five Fish were sampled at the same time of
water sampling by harvested with net and put in
polyethylene bag.

CM, FCM and FR were sampled with a rate of 100g,
of each. Samples were transferred into a plastic bag
and subjected to sample preparation according to
APHA (1992; 1998).

A representative 10 g of the fish flesh were chopped
into clean blender jar and covered with 100 ml
distilled water at 25°C. The mixture was blended for
30 second on high speed then transferred to a beaker.
The pH of the clear fluid fish flesh measured using pH
meter (AD 11, Adwa, Romania) according to 1SO
(1999).

2.4. Analytical methods

Water temperature, pH and dissolved oxygen were
measured in-situ with (a Yellow Springs dissolved
oxygen (DO) meter Model 54A). Pond water pH was
determined using a Suntex digital meter Model Sp-
5A. Temperature was recorded by a mercury
thermometer. TOC was determined with a TOC
analyzer (TOC-5000, Shimadzu). TS, VS, TKN,
NH3-N, and NO3-N were measured in accordance
with the standard methods (APHA, 1998).

Digestion of water samples, 10ml of nitric acid
was added to 50ml of each water sample and heated at
150°C for 30mins. 5ml of nitric acid was then added
to each tube and heated for 30minutes at 200°C, to the
mixture was added 2ml of hydrogen peroxide before
further heating at 200°C for 30minutes. The resulting
solutions were allowed to cool at room temperature
and then the volume made up to 25ml with distilled
water (AOAC, 1995).

Concentrations of Zinc, Copper and Lead were
determined in fish muscles using atomic absorption
spectrophotometry after dry ashing according to the
technique described by AOAC official method 999.11
(AOAC, 2005). Samples were digested with 5ml of
HNO; (65%) and 2ML OF H0; (30%) in a
microwave digestion system (Speed-wave four, Bergh
of, GmbH, Germany) for 31 min and diluted to 25 ml
with deionized water.

For analysis of heavy metals in CM, FCM, and FR
samples were prepared according to the technique
described by AOAC official method 999.11. In
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prepared samples of water, fish muscles, CM, FCM,
and FR, Lead (pb), Zinc (Zn) and Cupper (Cu) using
Atomic Absorption Spectroscopy, (Model-analyst
200,PerkinElmer).

TVB-N based on the quantitative determination in
triplicate manner as described by AOAC, (1998). 200
ml of 75%(v/v) aqueous trichloroacetic acid was
added to 100 g of minced flesh sample and
homogenized in blender for a minute at high speed.
The homogenate centrifuged at 3000 rpm for 10 min
at 4°C and filtered through Whitman No. 3 filter
paper. 25 ml of mixture transferred into the distillation
flask, and then 6ml of 10% NaOH was added. Beaker
containing mixture of 10 ml boric acid, 0.04 ml
methyl and bromocresol green indicator placed under
the condenser for the titration of ammonia. The boric
acid solution turned green after 4 min distillation and
titrated with 0.0317sulphuric acid using 0.05 ml
graduated burette. The levels of (TVB-N) expressed
as mg N/100 g fish.

The weights of the fish were recorded at the
beginning of the experiment and during harvest to the
nearest 0.001 g. Dead fish were removed daily, and
were not replaced during the course of the study.
Differences between the number of fish stocked and
the number of fish at harvest were used to calculate
mortality percentage in each treatment. The specific

growth rate (SGR) was calculated as: SGR=
100[(InWt-InWO0)/t]; where WO and Wt are the initial
and final weights of live fish (g) respectively, and (t)
is the culture period in days (Ricker, 1975).

2.5. Statistical analysis

Data was presented as means £ SEM and analyzed by
one-way ANOVA using Graph Pad™ prism 5. The
Tukey's Multiple Comparison Test was used as a post
hoc test when appropriate (P< 0-05, ANOVA). The
significance level was set at P< 0.05.

3. RESULTS

Table (1), illustrated that the highest amount of TKN was
found in CM (87 g-N kg-TS-1) and lowest in FR.
Additionally highest amount of TAN was found in FCM
(30 g-N kg-TS-1) from this result the amount of CM
replaced FR was calculated. The crude protein content in
FCM was lower than that in CM. Water temperature was
between 24.22°C and 25.02°C during the 8 weeks.
However, there was no difference in water temperature
from one management regime to another on any
particular sampling date (Table 4). The water pH in all
the treatments was alkaline (Table 4) with the lowest
value in control group (8.26), while the highest value was
reported in G7 (8.47). The average initial pH value of
fish flesh was acidic (5.85+0.09) whereas pH value was
higher with increased the percentage of CM and FCM
compared to control sample

Table 1: Characterization of chicken manure (CM), fermented chicken manure (FCM) and Fish

Ration (FR)
Component unit CM FCM Fish Ration ( FR)

TS %W/W 25 20 89.4

VS %TS 69.8 70.3 ND
Water content %W/W 75 80 10.6
TOC g-C kg-TSt 380 ND ND

TKN g-N kg-TS* 87 85.5 27.64

TAN  g-Nkg-TS? 12 30 ND

Zn mg/l 487.5 455 85
Pb mg/l ND ND ND
Cu mg/l 86 73.5 ND

Crude protein % 12.39 9.68 27
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Statistical analysis revealed significant differences
(P<0.05) in pH values of the control group and groups
received 100% CM and 100% FCM (Table 4).

Average values of total ammonia and un-ionized
ammonia were illustrated in table 4 which
significantly  higher in  G7 (100% FCM)
P<.0.05.Highest unionized (15.49 mg/L) ammonia
was found in water samples taken from G7 (100%
FCM), and lowest value (4.17mg/L) was in G1
(control).However there was no difference in nitrate
values between different groups (1.95 to 2.36 mg/L)
(table 4). The values of dissolved oxygen were
significantly higher (P<0.05) in G1 (control), and G2,
than other treatments (Table 4). As well as the
average of TVB-N in fish samples showed in table 4
was significantly higher in G7 (100%FCM) P<.0.05
where there was significantly difference between
control group and groups received 100% FCM. Metal
concentrations (Pb, Zn and Cu) in fish and water

samples in different treatment groups are illustrated in
table 5.The mean concentration of Pb, Zn and Cu in
water samples were ranged from 0.03 (G7) to 0.11
(G3), 0.79 (G7) to 1.26 (G2) and 0.09 to 0.23 mg/l
respectively. Cu and Pb were not detected in fish
muscle samples in any treatment; however Zn was
detected in a range of 32.13 to 44.13 mg kg* and was
detected above permissible limits in G4 (100%CM)
and G7 (100%FCM) (Table 5).

The final body weight of the Nile tilapia under
different treatments ranged from 8.85 to 16.38 g with
significant difference between groups (Tab. 6). At
harvest, maximum final weight was achieved in G2
(25% CM), and lowest in G4 (100% CM).The specific
growth rate (SGR %/day) was ranged from 0.4 to 1.92
with highest value in G2 and lowest in G4 (table 6).
Survival of Nile tilapia among treatments was ranged
from 0 in G7 (100% FCM) to 100% in G1 (control)

Table 2: Composition and proximate analyses of supplementary Fish Ration (FR)

Ingredients %
Corn 8.6
Rice bran 22
Wheat milling by product 20.5
Soya bean pellets (48) 34
Fish meal (67) 4
Gluten 3
DDGs 5
Soya oil 1
premix 0.3
Antioxidants 0.05
Calcium monophosphate 0.5
Lecithin 0.025
Table salt 1
Organic Zinc 0.025
Proximate analysis

Crude protein 27%
Crude lipid 6
Crude fiber 6
Ash 6
Nitrogen free extract 55
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Table 3: Description of experiments groups, fish ration (FR), chicken manure (CM) and

fermented chicken manure (FCM)

Group humber Type of NO of Aquaria Feeding mixture

(G) treatment
Commercial CM (%) FCM (%)

ration (%)

Gl Control 2 100 0 0
G2 25% CM 2 75 25 0
G3 50% CM 2 50 50 0
G4 100% CM 2 0 100 0
G5 25% FCM 2 75 0 25
G6 50% FCM 2 50 0 50
G7 100% FCM 2 0 0 100

Table(4):Major physico-chemical parameters analyzed for water and fish samples of the seven treatments.
Each mean value represents the weekly data collected during the 8 week growth period. Different
superscripts in the same row indicate statistically significant differences between means at P <0.05.

Parameter Treatments

Gl G2 G3 G4 G5 G6 G7 P-

value

Total Ammonia 40.49 44.81 50.99 57.40 58.95 62.97 131.12+46.49" 0.0003
(TAN) (mg/L) 16.2.12 +3.19*  15.872 +10.56*  £7.29° +3.10°

Unionised ammonia 4.17 6.59 7.37 7.64 6.77 6.86 15.49+5.39° 0.0002
(UIA)(mg/L) +0.45*  +0.8.67¢  +1.06° +1.95*  +0.66° +0.36°

Total Volatile Basic 10.33 11.06 11.85 12.71 11.54 12.87 13.05+0.15* 0.006
Nitrogen (TVB-N) +0.25% +0.09*  10.322 +0.12*  +0.26° 10.24a

of fish mg N/100 g

Nitrate (mg/L) 2.3 2.36 2.35 2.41 2.09 1.95 2.36+0.27 0.6831
+0.13 +0.21 +0.28 +0.07 +0.16 +0.27

Water temp. (C) 24.38 24.32 24.43 24.22 24.46 24.68 25.02+0.42 0.9763
+0.56 +0.50 +0.50 +0.51 +0.49 +0.48

Water pH 8.259 8.434 8.463 8.429 8.303 8.357 8.473+0.18 0.4622
+0.09 +0.05 +0.07 +0.09 +0.06 +0.06

Fish muscle pH 5.85 6.16 6.33 6.52 6.12 6.22 6.45 0.0054

+0.09% +0.05*  +0.05? +0.03*  +0.04° +0.02* +0.06*
Dissolved Oxygen 5.506 5.613 4.631 3.614 3.500 3.844 3.230 0.0208
(mg/L) +0.78b +0.69b  +0.45a +0.56a  +0.60a +0.64a +0.23a
dry matter (DM) basis according to its Crude protein
4. DISCUSSION content. Amount of crude protein measured in the

Evaluating the impact of introducing organic
fertilizers  (chicken manure) with or without
supplementary feeding on physico- chemical character
of pond water, heavy metal load as Cu, Pb, and Zn of
water and fish, as well as fish performance were
studied using Nile tilapia. CM contains high amount
of organic nitrogen in the form of uric acid (Krylova
et al, 1997), with thermophilic anaerobic
fermentation ammonia was accumulated
(Abouelenien et al., 2010; 2014). The amount of CM
and FCM used in different groups was calculated on

84

current study either in CM (12.39) and FCM (9.68)
was lower than that measured by Rapatsa and Moyo
(2013) who found 27.6% CP in CM (table 1).

Investigating the water and fish quality of
experimental ponds is of great importance in
regulating and following the suitability of their water
for holding and rearing fish. For basic understanding
of water and fish quality in studied ponds, water
temperature, dissolved oxygen, pH of water and fish
muscle, nitrate, water ammonia and TVB-N of fish
muscle were determined and are given in Table (4).
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Table (5:) MeanzSE of heavy metal contents of water and fish muscle samples of the seven treatments. Each mean
value represents the weekly data collected during the 8 week growth period. Different superscripts in the same row
indicate statistically significant differences between means at P <0.05.

Treatments
Mineral MPL*a G1 G2 G3 G4 G5 G6 G7 P-value
Pb 0.1 0.08 0.09 0.11 0.06 0.08 0.08 0.03 0.7853
= +0.02 10.02 10.02 +0.02 10.03 +0.06 10.02
% Zn 5 1.25 1.26 1.24 1.08 1.18 1.06 0.97 0.7925
3 +0.18 10.12 +0.18 +0.14  +0.06  %0.12 10.15
Q Cu 1 0.23 0.16 0.23 0.11 0.09 0.13 0.14 0.3303
> +0.08 10.03 10.09 +0.01 10.01 +0.02 +0.04
Pb 2 ND ND ND ND ND ND ND -
I
S In 40 32.13 37.13 39.25  44.13 34.53 36.50 41.04 0.3749
g g 15.07 15.05 $3.26 194 470  13.03 +1.80
73% Cu 20 ND ND ND ND ND ND ND -
- N

ND, Non-Detected

MPL* maximum permissible limit, according to EOS (1993), Egyptian organization for standardization.

a: source-Kebede and Wondium (2004)

Table 6 Growth parameters (average + S.E.) of common Nile tilapia fry (Orechromis niloticus) under
different treatments. Different superscripts in the same row indicate statistically significant differences

between means at P <0.05.

Parameter Treatments
Gl G2 G3 G4 G5 G6 G7  P-value
FI (g/week) 89.29 127.3 99.29 62.14 101.9 93.29 89.33 0.0023
+11.512 +8.31ab 16.02 +12.962¢ 16.322 +7.472 +19.332
Final Body weight 15.86 16.38 11.27 8.85 10.61 11.76 15.86 0.0004
(g) +1.68%° +1.9230d +0.78? +0.59% +0.6230< +1.1° +1.682
SGR (% /day) 1.80 1.92 1.01 0.40 0.85 1.35
Survival rate (%) 100.00 94.00 76.00 42.00 82.00 76.00 0.00
Fl, feed intake, SGR, specific growth rate
No significant difference in water temperature significant difference in values of pH, which was in

between different groups during the experiment. This
result was the same as obtained by El-Ebiary (1998)
and Priyadarshini et al., (2011). Farmanfarmaian and
Moore (1979) re ted that, aquatic organisms could put
up with a wider range of temperatures, without sudden
or severe fluctuations. Water temperature over 18 °C
was best for warm water fish survival and growth and
many species suffered and died below 12 °C (Nagel,
1979). The current temperature results were slightly
lower than the optimal temperature for growth of
tilapia that is 26-34°C (Saberet al.,, 2004). No
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the alkaline range throughout the experiment (Table
4). This result could be attributed to the high level of
ammonia in all groups received either CM or FCM,
and indicating favorable conditions for biological
production (Priyadarshini et al., 2011 and Fallahi et
al., 2013). However, this range is still in the range that
optimum for growth of tilapia (Ross, 2000).
Regarding the pH values of fish muscles there was
significant difference (P<0.05) between control group
and groups received 100% CM and 100% FCM. The
increase in pH values with regard to increase in
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volatile bases and accumulation of ammonia due to
decomposition of nitrogenous compounds by the
microbial activities (Farag, 2012; Erkan and Ozden,
2008). Also pH increasing indicates that biochemical
and microbial changes were occurring faster in the
fish ponding in 100% CM and 100% FCM

DO was highest in G1 that not received manure
and lowest in G7 that received 100% FCM (Table 4).
There is a significant difference between control
group and groups from G3-G7 but no significant
difference between control group and G2 that received
25%CM. This finding could be attributed to the
addition of manure, which contains organisms that
decompose the organic matter and thus consuming the
DO leading to decrease in its concentration in water
(Fallahi et al., 2013). However, Tilapia is highly
tolerant to low dissolved oxygen concentration(0.1
mg/l) (Magid and Babiker, 1975), and the optimum
growth is obtained at concentrations greater than 3
mg/l (Ross, 2000).The measured DO was lower than
that measured by Rapatsa and Moyo, (2013) who
found the mean of DO in ponds received CM was
7.73 mg/l.

Ammonia is a Kkiller when present in higher
concentrations, and many unexplained production
losses have likely been caused by ammonia (John and
tucker, 2004). UIA was calculated from TAN through
measuring of temperature and PH. UIA is more
dangerous than ionized ammonia and in the present
study pH was (>8) which intensify the fraction of UTA
(Arauzo and Valladolid, 2003 and Leung et al., 2011).
Un-ionized ammonia (UIA) was higher with groups
received either FCM or CM compared to control
group which is significantly different (Table 4).
Where, UIA reach up to 15.09 mg/l in G7 that
received 100% FCM and this concentration resulted in
100% fish mortality because of ammonia toxicity. As
ammonia is toxic to tilapia at concentrations of 2.5
and 7.1 mg/l as UIA, for blue and Nile tilapia
respectively (Redner and Stickney, 1979 and EI-Sherif
and EL Feky, 2008) and depressed feed intake and
growth at concentrations as low as 0.1 mg/l (El-Sherif
and EL Feky, 2008). Optimum concentrations are
estimated to be below 0.05 mg/l (El-Sherif and EL
Feky, 2008). Exposure of fish to different high
concentrations of ammonia and/or UIA are known to
cause behavioral and physiological changes in fish
and have several possible mechanisms of toxicity
(Evans et al.,, 2006).Under the condition of this
experiment, exposure of Nile tilapia to high
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concentration of ammonia and/or UIA was
accompanied by decreased swimming activity. At
first, the fish settled on the bottom of fish pond with
very little movement. With the increase of ammonia
concentration at (G6 and G7), the fish moved higher
in the water column and reach the surface of fish pond
with the highest level of ammonia and UIA (G7). For
groups that received CM and FCM (Except 25% CM),
fish showed dark discoloration of body and lethargy.
This may be attributed to the respiratory difficulties
originated from high ammonia and UIA and low DO
(Israeli-Weinstein and Kimmel, 1998). The decreased
activity of fish resulted in lowering of ammonia
production and subsequently reduced its harmful
effects. While, under higher concentration of UIA,
fish became more lethargic and anorexic which leads
to exhaustion, surface swimming and death (Randall
and Tsui, 2002).

TVB-N is one of the most widely used parameter to
evaluate fish quality. It represents the sum of
trimethylamine (produced by spoilage bacteria), di-
methylamine (produced by autolytic enzymes) and
ammonia (produced by the deamination of amino-
acids and nucleotide catabolites) and others basic
nitrogenous compounds volatile under the analysis
conditions (Haaland and Njaa, 1988). Results in table
(4) indicates that the TVB-N values increased
gradually with increased of CM or FCM ratio in fed,
however all fish samples were within the accepted
TVB-N limits for raw fish samples, which had values
less than 30 mgN/100 g (Carlos, 1998).This may be
due to high levels of total ammonia and un-ionized
ammonia recorded in water samples which may have
influence on fish parameters, whereas higher values of
TVB-N (13.05 mg N/100 g ) were seen in the samples
with the highest level of total ammonia (131.12mg/l)
and Unionised ammonia (15.49mg/L).

There is no significance different in Nitrate

concentration between different groups (P>0.05). This
result was nearly the same obtained by Priyadarshini
et al., (2011) who studied the effect of using manure
as a feed for fish.
According to the Environmental Protection Agency
(EPA), lead, copper and zinc are some of the most
common heavy metals inducing pollution (Ang,
2008).

With the aim to study the heavy metal impacts
through feeding the fish on CM and the potential
transfer of metals to human through consumption of
fish flesh. Cu, Zn, and Pb were measured in CM,
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FCM, FR, water and fish muscle samples. The result
of the present study showed that no significant
difference between different groups and control group
(P>0.05) in concentration of tested metals (Cu, Pb and
Zn) (table 5).

The Concentrations of lead (Pb) in water samples

showed no significant difference between groups
(P>0.05) with maximum concentration, of 0.11mg/I,
in G3 which received 50% CM. While the lowest
concentration was found in G7 (0.03 mg/l). It seems
that anaerobic fermentation of CM resulted in
decreasing in the level of Pb. In addition, this value is
less than that of control. The level of Pb in all groups
does not exceed the maximum permissible limit MPL
of EOS (1993), which is 0.1mg/l (Table 5).The mean
concentration of Zn in different groups was not
significantly different (P>0.05), with highest in G2
and lowest in G7 with 100% FCM. Moreover, the
mean of Zn in all groups was less than the maximum
permissible limit recommended by EOS, (1993)
which is 5mg/l (Kebede and Wondium 2004). For Cu,
there was no significant difference between groups
with highest in G1 and G3 (0.23 mg/l), and lowest in
G5 (0.09mg/l), and the values of all groups are less
than the MPL (Table 5). The values of Zn and Cu in
CM is decreased after thermophilic anaerobic
digestion (Table 1), so it is expected that the water
samples from groups received FCM have lower
concentrations of these metals than others. This result
was in agreed with that obtained by Voca et al,
(2005).
The result of fish muscle examination showed that, Zn
was detected with highest level in G4 (44.13 mg kg™),
and lowest in G1 (control), however no significant
difference between groups. The level of Zn in fish
muscles was lower than the MPL (EQS, 1993), except
for G4 and G7 which was higher than the MPL (Table
5). Zinc in aquatic environment is a potential toxicant
to fish (Everall et al., 1989) which causes disturbances
of acid-base and ion regulation, disruption of gill
tissue and hypoxia (Hogstrand et al., 1994). Senthil
Murugan et al., (2008) reported that zinc load in fish
muscle was low as compared to other organs. Zn
toxicity in humans is rare but, at concentrations in
water up to 40 mg/kg, may induce toxicity,
characterized by symptoms of irritability, muscular
stiffness and pain, loss of appetite, and nausea (NAS-
NRC, 1974).

There were significant difference (p< 0.05) at the
average of feed intake and final body weight between
control and different groups received fresh and
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fermented CM (Table 6). Highest FI and final body
weight were recorded in G2 that received 25 % CM
while the lowest one in G4 which received 100% CM.
This result could be explained on the basis of better
water quality in this group as lower ammonia content
was observed. Feeding and manuring, individually
and in combination, improved the growth of fish
significantly (P<0.05) in all groups (Table 6).

Highest Specific growth rate (SGR %) was
observed in G2 whish received 25% CM and the
lowest was in G4 that received 100% CM. The
average SGR percentage was higher than that
obtained by EIl-Sayed (1998) who obtained 1.05%
SGR for tilapia reared on poultry manure as a
fertilizer. Survival rate was highest in control group
followed by G2 and lowest was in G7 which received
100% FCM which showed 100% mortality which may
attributed to sudden elevation of ammonia level by
addition of FCM .As FCM contain higher amount of
ammonia than non-fermented (Abouelenien et al.,
2010), which caused fish toxicity and death.

5. CONCLUSION AND RECOMMENDATIONS

Ammonia toxicity is the main problem appeared
to limit the portion of chicken manure applied to fish
aquaculture. UIA concentration was higher than 6
mg/l in all groups received CM or FCM with higher
values in Groups received FCM. Fish group that
received100% FCM showed 100% mortality caused
by ammonia toxicity and there are significant
difference changes occurring in the pH of the fish
between control group and groups received 100%CM
and 100%FCM resulting in a decrease in shelf life and
market value. The practice which done by fish farmer
which leads to fermentation of CM before applying it
to the fish pond cause increase in UIA of CM. Groups
which received25% CM showed better performance
of fish and water quality. Fermentation of CM lowers
its heavy metal content and consequently decreasing
its concentration in water samples. No significant
difference found between groups concerning the
measured metals (Pb, Zn, and Cu), while their
concentration were less than the MPL reported by
EOS (1993). Zn was the only mineral detected in fish
muscle, reaching its highest concentration in G4 and
G7 which received 100% CM and FCM. From the
above results, it is recommended that addition of CM
as a fertilizer or feed for fish pond should be
controlled carefully concerning the amount added and
method of application. Adding of 25% CM as a part
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of fish feed is quiet safe according to the above result.
In spite of FCM is bacteriologically safer than CM
and contain more available nitrogen, less heavy
metals, but its ammonia content is (why mentiend
here) higher. Therefore, using of FCM should be done
with great care to level of ammonia and DO.
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