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ABSTRACT

This study evaluated the growth performance and body composition of fish Oreochromis niloticus fi-d
different levels (0, 5, 10, 15 and 20%) of dried poultry excreta (DPE) for a period of 60 days. Significant
(P<0.05) differences were observed in the body weight gain, condition factor, specific growth rate (SGR),
feed conversion ratio (FCR), protein efficiency ratio (PER) and net protein retention (NPR) values when the
level of DPE in the fish diets was increased over 5%. Increasing the level of DPE in the diets significantly
(P<0.05) reduced the growth performance of the fish. However, the diets containing 15 or 20% DPE did not
show any significant (P> 0.05) difference between each other. The inclusion of DPE in the diets did not affect
(P>0.05) the body moisture and crude protein contents of fish. Feeding of DPE however, significantly
(P<0.05) reduced the total body fat contents of fish as compared to those fed standard basal diet. The
increasing level of DPE in the diets however did not produce any significant difference (P> 0.05) in the body
fat content of fish. Similar results were observed for the gross energy content of fish. The body ash content of
fish increased significantly (P<0.05) with the increasing level of DPE in the diets and it was maximum in fish
fed 20% of DPE. The results of the present study suggest that only 5% of DPE can be included in the diets of
Oreochromis niloticus without any adverse effects on their growth performance. Higher levels of DPE in fish

diets may also be used if a little lower fish biomass production is acceptable with higher cost benefit ratios.

INTRODUCTION

Approximately 40-60% of the total cost of
production of commercial aguaculture operations may be
attributed to feed. The relatively high prices and
fluctuating quality of fish meal have limited its use in
aquaculture feeds over the past years (McCoy, 1990;
Bimbo and Crowther, 1992; Rodriguez-Sema er al.,
1996). The search for the use of alternative feed
ingredients for fish feeding has, therefore, gai
importance throughout the world (Alexis et al., 1985;
Anonymous,1996). A number of animal by-product
meals, such as blood meal, hydrolysed feather meal or
meat and bone meal, have been tried as substitute of fish
meal and have shown their relative economical and
nutritional significance in fish diets (Hedegus er al.,
1990; Steffens, 1994; Rodriguez-Sema et al., 1996).
However, a right answer to the proper use of these
feedstuffs in the diets of cultured- fish is required for the
future development of aguaculture industry.

Animal manures have long been used as fertilizers
in fish production throughout the world, especially in
tropical and subtropical regions (Wohifarth and
Schroeder, 1979; Shevgoor et al., 1994). Microphagous
Tilapia are known to feed extensively on detritus
(Bowen, 1982). Fish ponds are fertilized with animal

manure (0 increase the primary and secondary
production. Ponds receiving higher fertilizer inputs had
higher nutrient concentration in water, higher primary
production and higher fish production than ponds treated
with low ferilizer inputs (Diana ez al., 1990). The
chicken litter has also been used successfully as an
organic fertilizer for Tilapia production in many parts of
the world (Rappaport and Sarig, 1978; Knud-Hansen et
al., 1993). The gross yields of Tilapia have been reported
tc increase significantly with increased chicken litter
applications and produced the estimated profits (Green er
al., 1990).

Animal manure, which is used as a fertlizer to
increase the natural food production, might also be used
as a direct way to feeding fish (Kausar and Ali, 1988).
Dried poultry excreta has long been considered as an
excellent source of protein and minerals for ruminants
(Smith and Wheeler, 1979; Zinn ez al., 1996). However,
very little information is available on its use as feed
ingredient for fish diets (Wohifarth and Schroeder,
1979). The present study was, therefore, conducted to
evaluate the effect of feeding different levels of dried
poultry excreta (DPE) on the growth performance and
body compostion of fish Oreochromis niloticus.



MATERIALS AND METHODS

Oreochromis niloticus with an average weight of
7.79+0.19 g were collected from the fish hatchery of
King Abdul Aziz City for Science and Technology
(KACST) Deerab, Riyadh, Saudi Arabia. To determine
their initial body composition, 30 randomly selected fish
were killed and, after recording their body weight and
length, were stored at -30°C for the proximate analysis at
a later stage. One hundred and fifty fish were then
randomly divided into 5 different groups with 3 replicates
containing 10 fish in each replicate. The fish were kept in
glass tanks (100 x 425 x 50.0 cm) containing
dechlorinated and well aerated tap water and fited with
waste filtration facility. The temperature of water was
maintained at 28+ 1°C. Compressed air was used to
maintain the oxygen supply. Regular monitoring of water
quality was carried out for temperature, pH, dissolved
OXygen, ammonia, nitritt and nitrate levels. These
parameters were kept within the tolerance limits for

A standard basal diet was prepared (Table 1). The
poultry excreta used in this study was obtained from the
caged laying hens. The feathers and other foreign
materials were removed from the excreta. It was first
dried in the sun and then dried in the oven at 70°C to a
constant weight. It was then grounded to a fine mesh
before mixing it with other ingredients for the
preparation of experimental diets. Five experimental
diets were prepared in which the dried poultry excreta
(DPE) was i into the basal diet at 0, 5, 10, 15
and 20% levels (Table 2). The diets were prepared
through the extrusion process using a 2 mm die, similar
to the method as already described by Al-Asgah and Ali
(1994). The proximate chemical composition of the
experimental diets and the dried poultry excreta is given
in Table 3. The diets were dried at 60°C and then stored
at -18°C throughout the experimental period. Each diet
was randomly allotted to 3 replicates in different groups
in a completely randomized design. The diets were
offered twice daily at about 3% of body weight. The feed
offered was adjusted every fortightly in relation to the
body weight of fish. The daily feed intake and fortmightly
weight gains were recorded. The experiment lasted for
60 days. At the ene of the experimental eriod, all the fish
were killed and their body weight and length were
recorded. To determine their carcass composition, the
fish were cut into pieces and minced through a meat
mincer. The homogenized samples were frozen at -30°C
for further analysis. The proximate chemical composition
was determined according to the methods of Association
of Official Analytical Chemists (Anonymous, 1984). The
gross energy content of fish was calculated from the fat
and protein contents using the equwalcnts of 39.54
MJKg' crude fat and 23.64 MJKg' crude protein
(Kleiber, 1961).
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Feed conversion ratio (FCR), specific growth rate
(SGR), protein efficiency ratio (PER) and net protein
retention (NPR) values were calculated as follows:

Feed conversion ratio= Kg feed consumed per Kg
weight gain.

Specific growth rate (as percentage of body weight gain
per day) =100 [final wt. (g) - initial weight (g))/time
(days).

Protein efficiency ratio= live weight gain (g)/ protein
consumed (g).

Net protein  retention=
protein/protein fed] x 100.

The condition factor (K) was calculated according
to the equation K = [W(g)/L{cm3)] x 100, where W is
the wet weight of fish in grams and L is the length in
centimeters. The data so collected were subjected to
statistical analysis using the analysis of varance
technique and the means were by Fisher's
LSD test according to Snedecor and Cochran (1989).

[increase in  carcass

Table 1: Composition of the standard basal diet

Ingredients Amount (%)
Fish meal 41.00
Soybean meal 15.00
Com 25.00
Wheat bran 10.00
Com oil 5.00
Gelatin 1.00
Mineral mixture' 2.00
Vitamin mixure' 1.00
Total _ 100.00
1. AL-Asgah and Ali (1994)
RESULTS

The data on the growth performance of
Oreochromis niloticus fed different levels of dried poultry
excreta (DPE) is presented in Table 4. All the fish grew
normal and no fish mortality was observed in any group
throughout the experimental period. Significant
differences were observed in the body weight gain of fish
fed different levels of DPE. The substitution of DPE in
the standard basal diet at 5% did not affect (P > 0.05)
the body weight gain of fish. Increasing the level of DPE
in the diet above 5% significantly (P < 0.05) reduced

. the body weight gain in fish. However, no significant (P

< 0.05) differences were observed between the diets



containing 15 or 20% levels of DPE. The body weight
gain of fish decreased linearly with the increasing level of
DPE in the diets (Fig. 1). Similar results were observed
for the specific growth rate and body condition factor of
fish. The feed intake in fish was only significantly
affected when the level of DPE in the diet was increased
above 10%. The inclusion of DPE at 5% level in the diet
did not affect (P < 0.05) the FCR values. The FCR
values however, increased significantly with the
increasing level of DPE in the diet, indicating poor
utilization of feeds. The differences in the FCR values of
diets containing 15 or 20% of DPE were however non
significant (P < 0.05). Similar results were observed for
the PER and NPR values.

The data on the body composition of fish fed
different levels of DPE is presented in Table 5. The
inclusion of DPE in the diet did not (P > 0.05) affect the
body moisture and crude protein contents of fish.
Feeding of DPE however significantly (P < 0.05)
reduced the total body fat content of fish as compared to
those fed standard basal diet. The increasing level of
DPE in the diet (5.20%) however, did not produce any
significant (P > 0.05) eftect on the body fat content of
fish. Similar results were observed for the gross energy
content of fish. The body ash content of fish increased
with the increasing level of DPE in the diet and it was
maximum in fish fed 20% of DPE. The diets containing
5, 10 or 15% DPE however, did not show any significant
(P> 0.0?) difference in the body ash contents of fish,

a
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Fig. 1: Effect of feeding different fevels of poultry
droppings on the growth performance  of
Oreochromis niloticus.
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DISCUSSION

The potential of recycling of animal wastes into fish
production was first demonstrated by Chinese (Guo and
Bradshaw, 1993). The use of livestock wastes has
become a norm in the production of cheaper herbivorous
fish (Shevgoor et al., 1994). Recently, the poultry
manure has also been used widely in both fresh and
brackish water aquaculture (Green et al., 1990; Knud-
Hansen et al., 1993). According to an FAO (1995)
report, the fish raised in semi-intensive systems provides
the major portion of farmed, global production. These
systems are usually based on ponds fertilized with animal
manure and fed with low cost supplementary feeds.

The results of the present study indicated that the
incorporation of DPE in the standard basal diet only at
5% level did not affect the specific growth rate and body
condition factors of fish. The growth performance of fish
decreased linearly with the increasing level of DPE in the
diets. However, no fish mortality was observed in any
group throughout the experimental period. It may be
concluded from these results that incorporation of DPE
up to 20% level in the diet of fish did not show any
deleterious toxic effects. No evidence of animal health
problems or effects on the safety of animal products have
been reported over the past years as a result of feeding
DPE to ruminants (Muller, 1980). Gupta er al. (1997)
reported that the major sources of toxicity in the aqueous

- leachate of poultry litter appeared to be ammonia and
- other anionic organic compounds and was not due to the

presence of heavy metals or oxidants. It has been
suggested that the control use of poultry wastes in fish
ponds may reduce the likelihood of pollution to other
water bodies as well as the possibility of poisoning of fish
(Litle, 1995). Waste-fed aquaculture is therefore most
likely to alleviate poltution from livestock production
than to cause it.

The most common problem associated with the use
of alternative feed ingredients in fish diets is the
acceptability of the diets related to the palatability
(Rodriguez-Semna et al., 1996). In the present study, the
feed intake in fish was only significantly affected when
the level of DPE in the diet increased over 10%. No
significant differences were observed in the feed intake of
fish between the diets containing 15 or 20% level of
DPE, indicating an adaptive response of fish to the new

- taste of diets. The FCR values indicated the poor

utilization of feeds with the increasing level of DPE in
the diet. The poor FCR, PER and NPR values with the
increasing levels of DPE in the diet could be related to
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Table 2: Composition of the experimental diets (g)

Ingredients/Diets A B C D E

Standard basal diet 1000 950 900 850 800
Dried poultry excreta (DPE) 000 50 100 150 200
Total 1000 1000 1000 1000 1000

Table 3: Data on the proximate chemical composition of fish diets and dried poultry excreta (DPE) (on % dry

matter basis)

Parameters Diets

A B € D E DPE
Dry matter (%) 92.71 93.81 93.62 93.01 93.49 94.22
Crude protein 36.38 35.23 35.02 34.42 34.10 23.24 |
Crude fibre 3.42 3.78 3.89 4.16 4.59 12.17
Total fat 10.32 9.61 9.77 9.45 9.40 4.32
Ash 12.12 12.95 13.01 13.05 13.47 17.59
Nitrogen tree extract (NFE) 37.76 38.43 38.31 38.92 38.44 42.68
Gross energy (MJ.Kg") 19.15 18.70 18.69 18.53 18.36 14.51

Table 4: Effect of feeding different levels of dried poultry excreta on the growth performance of Oreochromis
niloticus
Parameters Diets
A B C D E SE*

Initial weight (g.fish™) 1.75 7.88 y 7.71 7.86 0.19™
Final weight (g.fish") 31.54 31.16° 29.70° 25.31° 24.76° 0.87
Total weight gain (g.fish™) 23.79" 23.28° 21.93 17.60° 16.90° 0.79
Specific growth rate (SGR) 2.34 2.2¢9° 2.20° 1.98° 1.91° 0.08
Condition factor (k) 3.02° 3.06" 2.89° 2.90° 292 0.23
Total feed consumed (g fish™) 27.82° 27.66" 27.64' 25.87° 25.10° 1.48
Feed conversion ratio (FCR) 117 1.19° 1.26° 1.47° 1.49° 0.08
Protein efficiency ratio (PER) 2.35 2.39" 227" 1.98° 1.97 0.10
Net protein retention (NPR) 31.23° 31.30° 29.53" 26.16°  25.85° 1.11

* = Pooled standard error
NS = Non-significant
a. b, ¢. d = Different alphabets in the same row means significant at 5% levels of probability.
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Table 5:  Data on the body composition of Oreochromis niloticus fed different levels of dried poultry excreta
(on % wet basis)'

Parameters Diets

A B C D E S.E’
Moisture (%) 77.09 77.28 77.37 77.02 76.76 0.57"
Crude protein 13.73 13.61 13.56 13.81 13.74 0.16™
Total fat 4.34a 3.96b 3.87%¢ 3.770 3.79 0.19
Ash 4.32% 4.49 4.51b 4.59% 4.82a 0.21
Gross energy (MJ.Kg") 4.95a 4.7% 4.68b 4.74b 4.72b 0.10

= Composition of fish slaughtered at the begining of the experiment (moisture, 76.25%; crude protein
13.62%; fat, 4.55%; ash, 4.13% and gross energy, 4.86 MJ.Kg').

2. = Pooled standard error.

a,b,c,d = Different alphabets in the same row means significant at 5% levels of probability.

lower crude prowin and higher crude fibre and ash
contents of the diets. Wohlfarth and Schroeder (1979)
suggested that the low metabolizable energy and
digestible protein levels are the main factors affecting the
usefulness of various types of dried poultry wastes when
replaced with conventional feed ingredients in fish diets.
The nutritional quality of poultry wastes varies depending
upon the quality of feed used as well as on the efficiency
of the birds (Muller, 1980). Nutrient composition may be
a useful guide to value the waste but the availability or
the release of nutrients to the food web may be more
important. The low energy value of DPE is due largely to
the ash content. The DPE used in the present sudy was
obtained from the caged layer batteries. The nutrient
composition of the DPE indicated 23.24% crude protein;
12.17% crude fibre and 17.59% ash contents on dry
matter basis. The incorporation of DPE in the standard
basal diet at 5, 10, 15 and 20% levels reduced the crude
protein contents of the experimental diets with a
simultaneous increase in the crude fibre and ash contents.
The poor growth performance of fish on the experimental
diets as compared to that of basal diet might be because
of this variability in the composition of diets as affected
by the substitution of DPE.

Both the endogenous and exogenous factors operate
simultancously to influence the body composition of fish
(Burtle, 1990; Haard, 1992: Shearer, 1994). The results
ormcptctm\twymnttxxlympmunnfﬁsll
indicated that the inclusion of different levels of DPE in
the diet did not affect the body moisture and crude
protein contents of fish. The changes in the body fat and

ash contents of fish appeared to be associated with the
level of incorporation of DPE in the diet. The lower body
fat and higher ash contents of fish fed experimental diets
containing DPE as compared to those fed basal diet
explain the low energy value of DPE due largely to the
crude fibre and ash contents.

The results of the present study suggested that only
5% DPE can be included in the diets of Oreochromis
niloticus without any adverse effects on their growth
performance. Higher levels of DPE in fish diets may also
be used if a litle lower fish biomass production is
acceptable with higher cost benefit ratios
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