Eegvpr. J. Aquar. Biol. & Fish., Vol.7, Ne.3: 213- 227 (2§03) iSSN 1110 6131

RESPONSE OF NILE TfLAPIA TO DIETARY ANIMAL
PROTEIN LEVEL AND POULTRY MANURE

FERTILIZER LEVEL IN BEARTHEN PONDS.
Esam 4. Ayaad’ and Mohammad 51 E. Hassouma’

x
1- Nat. izt of Ocean. Fish, 101 Kawr 51-Ei S *I‘“ro ARE.
2- Amim. Prod. Dept, Fac. Agric., Cairo Univ, ! Favoum Branch.

o, 1*' 3 w"h"’ IOL, h u_'j"

f?’%! Tile tilapia, Oreooivomis nilosicss juvenles averaging about 6.02
g in weight, vore assigned in earthien ponds, one feddan {idn)
each. Fish were stocked at o raie of 5500/{un. The work was

conducted at covnmercial fish {0 at Fayoum Governorate for 22 wi
staried at Maich, 15. Treatmesits were arranged faciorally to contsin
two animal praiein levels (24 and 35%) in the diet and two fertilizer
levels in pords {30 and 60 iz N from poultry manure / fdn.), forming
four treatments. Diets wers .rsomtrogenous and isocaloric. Data on
diets chemical composition, fish growth performance feed utilization
and fish body composition: as well as a simple economic evaluation
were illustrated.

The main effects for animal protein level (AP) and pouliry
manure (PM} levels showed insignificant differences in growth
performance, feed utilization and body chemical composition. The
simple effects showed significant differences. Generally, growth
performance, feed utilization and body composition were positively
affected by increasing AP and PM in the diet, even though the diet
continued was the lower animal protein (24%), and the higher
fertilization rate (60 kg N/ fdn) showed better revenue and revenue/
total production costs (%6).

INTRODUCTION

El-Sayed (1999) cluzred that tilapia fish constitutes the third
largest group of farmed fish in the tropical and subtropical regions.
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The source of protein in their diets iy siill g matmy ofdelnds. T s

due to thar aguaculmre profits are closely rela
dietary profein costs. Regarding animal profom sowoes
and Migazono (1978 found that growth oiO ,aloz;m,
better with animal than with vegetable proiein. Daviss ang muckney
(1978) working on the same fish reporied that 33% of the total protein
requirements for O. aqureus must be coversd from animal protein.
Chamberlain (1992) has described fish meal as the singie most critical
ingredient in aguasculture feeds.

Fertilizing a pond with organic or inorganic fertilizer is often
done to initiate an algal bloom, which is ancther term for an increased
population of algae (Conte, 2000). The natural and artificial fertilizers
provide principal chenical nutrients necessary for algal growth and
reproduction. The pr mupai nutrients are nifrogen, phosphorus and
potassium. The microscopic plants that make up the phytoplankton
population take up these chemical nutrients and at the proper
temperature undergo rapid population growih: (Conie, 2000). Algal
blooms are encouraged for a number of reasons, inciuding increasing
the pond’s primary productivity. As for poultry manure, Abdel-
Hakim ef al., (2002) indicated that poultry manure contains 26.5% CP
on dry matter basis. They compared different formulas containing
manure alone or along with artificial feed. Their result pointed out to
the positive effect of organic fertilizer with artificial feed in general.

The present study aimed to investigate the effect of level of
animal protein in the diet combined with two levels of peuliry e
on Nile tilapia productivity.

MATERIALS AND METHODS

Nile tilapia, Oreochromis niloticus Juveniles averaging about
6.02 g + 0.01 in weight were assigned in earthen ponds, one feddan
(fdn) total area each. Fish were stocked at arate of 5500/fdn. The
work was conducted at a commercial fish farm at Fayoum
Governorate. Treatments were arranged foctorially to contain two
animal protein levels (24 and 35%}) in the diet and two fertilizer levels
in ponds (30 and 60 Kg N/from poultry manure/fdn.), forming four
treatments. Diets were isocaloric and isonitrogenus (the design is
presented in Table 1).

Ingredients and the chemical composition of the tested diets
are presented in Tables 2 & 3 respectively. The trial was started at
March 15 and terminated after 22 weeks. Brackish water (6 ppt) was
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used and ponds were aerated. Water turnover rate was 5 cm height
every two weeks. Average water temperature, pH and dissolved
oxygen during the experimenta! period were 27.5 + 0.3°C, 8.23
0.03 and 5.61 £ 0.20 mg/l respectively. Fish were fed twice daily at
0800 and 1400 h.

Alive fish were weighed (50 fish/ treatment) every two weeks
and feeding rate was recalculated accordingly, where the fish were
fed such diets at a rate of 3% of their body weight. Representative
samples of the tested diets and fish (at the start and the end) were
taken. For proximate analysis chemical analysis of feeds and fish
were conducted according t¢ A.O.A.C. (1990) methods. Diets and
fish energy contents were calculated after Omar (1986) and 3if &
Jaksumen (1997) respectively.

Poultry manurs was chemically analyzed to determine N
percentage (A.O.A.C 199} to justify N level/fdn. Each Feddan was
supplied with about #33 and 1667 Kg poultry manure to a chive the
30 and 60 KgN levals tesied (averege3.6% N). Such quantities were
applied in equal nortens during the experimental period (at the start
and after each waier replacement).

Growth rate, feed utilizztion, fish chemical composition and a
simple economic evaluation were calculated after Xtf and Jaksuman
(1997). Analysis of variance (factorial design) was made after Steel
and Torrie (1980), where the new LSD was used to compare between
freatments.

RESULTS

Table (4) and Fig. (1) show the effect of animal protein level
in the diet and’ poultry manure fertilization level on growth
performance and feed utilization of Nile tilapia.

The main effect of animal protein level (AP) showed
insignificant differences in growth and feed utilization parameters
tested (i. e. Average final body wt, Average total wt gain, Specific
growth rate, Feed conversion ratio, Protein, efficiency ratio, Protein
productive value and Energy utilization). However, the 35% AP
tended to show better response than the 25% one.

The main effect of poultry manure (PN) followed a similar
trend to that obtained with (AP) level, where the 60 kg N / fdn tended
to be better than the 30 kg N/ fdn.

The interaction showed significant effects, but 24/60, 35/30
and 35/60 (AP %/PM) showed insignificant differences regarding



12
(92

Esam A, Avaad and Mchammed M. E, Hassguna

growth parameter. Regarding feed utilization parameters, 35/30 and
35/60 showed nearly similar results and tended to show better
response than the other treatment in general. The general trend
suggest that the lower level of PM could be suggested along with the
higher AP level.

Table (5) and Fig. (2) show the effect of the tested levels of
animal protein and poultry manure fertilizing level on Nile tilapia
body chemical composition.

Results of complete body composition, revealed that animal
protein dietary level and poultry manure level regardless of each
other, released no  significant effects on tilapia body chemical
composition. On the other hand, the interaction among both factors
(Table 5) show that ponds receiving 35% animal protein diet with
60kg pouliry manure produced fish with significant (P< 0.05), higher
body crude protein, ether extract and gross energy contents, however,
ponds receiving 24% dietary CP and 30 kg poultry manure produced
fish with significantly (P<0.05) higher ash contents in their bodies.

Table (6) illustrates the economical evaluation at the end of
the experimental period. Results of economic evaluation revealed that
the total production costs were 5417; 5821; 5540 and 5940 LE for
treatment groups 24 AP /30 PM 24 AP /60 PM; 35 AP /30 PM; and
35 AP/ 60 PM; respectively. The differences in total production costs
were due to the differences in the treatments applied (feed and
manuring  costs), thus costs of fry and other total production costs
were equal in all treatments. The highest revenue was obtained with
the treatments 35 AP + 30 PM followed in a decreasing order by 35
AP + 60 PM, 24 AP/ 30 PM and 24 AP + 60 PM groups
respectively. The relative revenues of the groups cited above were
144;133; 109 and 100% respectively.

DISCUSSION

In the present study the main effects showed insignificant
differences, though the simple effects were insignificant. Simple
effects indicated that 24 AP/ 60 PM; 35 AP /30 PM; and 35 AP/ 60
PM; treatments were insignificant by different regarding growth and
feed utilization parameters. Body composition was in favor of 35 AP
/. 30 PM; and 35 AP / 60 PM; treatments. Even though, the economic
evaluation was in favor of 24 AP/ 60 PM treatment.



RESPONSE OF NILE TILAPIA TO DIETARY ANIMAL 217
PROTEIN LEVEL AND POULTRY MANURE FERTILIZER LEVEL

Regarding fertilizers, Abdel-Hakim and Sadek (2001)
reported that the effect of fertilizers depend on pond area and width,
water _change rate, turbidity, water temperature, water conieal of
nutrients. and pH. Alceste and Jory (2000) reported that fertilization
for tilapia ponds caused rapic growth performance. Abd Rl-Moksoud
et al., (1999 a) cleared the effect of chicken manure to certain level in
ponds with Nile tilapia and grey mullet reared in polyculture systera
in eathen ponds, 3 fdn each, where fish were stocked at a rate of 8000
fish (3 tilapia : 1 mullet) per fdn.

Regarding animal protein level in the diet Kesamara &
Migazeno (1978) and Rodriguez ef al. (1996) and El-Sayed {1999),
found that grewth of O. siloticus tended to be better with animal than
with oilseed plant or vegetable protein. Davis and Stickney (1978)
and Gunasekera er al., (1995) showed that 33% of total protein
requirements for O. sureas would come from animal protein. Alsc,
Hafedh, (1999) found that the increase in dietary protein level fed to
Nile tilapia gave higher growth, feed conversion ratio, protein
efficiency ratio and body composition. Moreover, Hussein and
Abdella (2002) reported that combined fertilization and feeding for
Nile tilapia reared in ponds rzlated to highest cost prices but was
more economic. Abd El-Mszksoud et al. (1999 b) reported that the
combination of a balanced diet with fertilizers produced higher
growth, feed efficiency and net returns. However, Cupta e/ al. (1996)
working on Nile tilapia found that increasing both of animal protein
sources and fertilization by poultry manure in fish ponds caused
higher growth performance, body composition and lower costs when
compared with low levels of both animal protein source and poultry
manure. Balfour and Hepher (2000) stated that good management,
(growth, feed utilization and economic) of ponds receiving manure
with artificial feeds can increase the net profit.

In conclusion, under the experimental conditions, the diet that
contained -24%  animal protein showed better growth and body
protein with the higher level of poultry manure (60 kg N/fdn). But
with the higher level of animal protein (35%) both levels of poultry
manure fertilization (30 and 60 Kg N/ fdn) had insignificant effects,
eventhough there are a tendency to the more effect of 60 kg N/fdn.

The economic evaluation showed that the dietary protein is a
limited factor, especially when received from animal protein, so that
such evaluation recommended the 24% animal protein along with the
higher fertilization rate (60 kg N/fdn).
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Tabie 1. 7ne experimentas design

B Kg N/fed from poultry

_—

manare (PM) 24 %
30 34730 (Ty) 35/30 (T3)
66 35/60 (Ty)

24/60 (T2)

Table 2. Ingradient of the fested diets,

Ingredient Animai protein level, %
%o 24 % 35 %
Fish meal. 20 25
Peultry by product. 4 10
Soybeen, meai, defated. 40 27
Corn ground. 26 28
Rice bran. 3 2
‘Wheat bran. 5 6
Fish oil. 1 1
Total ¥itamin and mineral premix.* 1 1
Total 100 100

* Each kg diet contained 11000 IU Vit A, 2000 TU Vit. D3, 20 mg Vit. 1, 4
mg Vit. K, 20 mg Vit. B1, 15 mg Vit. B2, 13 mg Vit. B6, 12 mg Vit
B12, 40 mg Vit. C, 20 g Fe, 10 mg I, 40 mg Ca, 20 mg p, 4 m= i

product by Sekum,

Table 3. The chemical analysis; of the tested diets on dry matter basis.

Items Animal protein level, %
24 % 35%
Crude protein, %. 3438 3433
Ether extract, %. 423 5.41
Nitrogen free ertract, %. 5135 48.76
Crude fiber, %. 2.58 244
Crude ash, %. 7.46 9.06
QGross energy K] gt 18.52 18.53
CP/GE ratio. 1.86 1.85

* Gross energy was calcnlated for protein, lipids and carbohydrates using the
~values. 23.62, 38.04 and 17.14 kj g”* . Xtf and Jakoumsen (1997).
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Table 6. The economic evaluation of the tested treatmenis.

costs, V.

N, Ttems Treatonemts *
, I4Ap | 24Ap | 35Ap | IFAp
N 30 pm | /60Pm | /30Fwm | /60Fm
i Yeed consvmed/fdn, Ton. 1.33 1.40 1.42 A8
2 Fertilizers nsed / fdn, K.g. 833 1667 833 1667
3 Prodoced fish/fdn, Kg 224 060 289 1031
4  Fish cost of the start, LE. 660 660 660 660
5 Feed cost/fdn, LE. 14734 15442 15970 16629
& Ponltty manure /fdn, LE. 3332 6668 1233 6668
7  Feed and mamwe cost/fidn, 1807 2211 1930 2330
LE.
& Other production sost/fdn, 295¢ 2950 295¢ 2950
LE.
2 Total productior. costs, 5417 3821 5540 4050
1¢  Fish selling puice/fin, LE. o468 6783 6923 AN
11 Revenne, LF, 1051 262 1383 127
12 PRelatwve percentzge oo 109 100 144 33
reveme,
13 Revenusltcts] production 1240 1633 2496 2).50
cost, %
14 Feed and manure cost/ total 3336 3798 3484 3923

AR, dietary amimal protemn, N, mitrogen, PM, poulity manure
HoeT= Mg, §+Noé Mo?=Mod+ No7+NWo 8, Ne 11 =No L0
Na @, No 13 = (Ne 11/Ne ) 160; Mo 14 = (1o 7/He 7) 100.
* Abbreviations as indicated in Table 1.
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