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ABSTRACT

This study was carried out in two experiments to eval uate and determine the effect of
different fertilizer applications [(chemical fertilizer, agricultura by-products (compost) and
organic fertilizer (fish reger fertilizer)] in acombination with artificia feed on survival, growth
performance, feed efficiency, water quality and total yield of Nile tilapia. Four treatments were
carried out in the first experiment each in two replicates with Nile tilapia of initial body weight
(21 g) stocked at the rate of 5 fistym?® earthen ponds for 120 days. The treatments were: T,
feed only as a contral; T,, fish reger fertilizer at the rate of 266 kg/feddan /wk plus feed; T,
compost fertilizer at the rate of 500 kg/ feddan/ wk plus feed and T,, chemical fertilizer a the
rate of 15 kg mono super phosphate /feddan/ wk and 19 kg urea/feddan/ wk. The second
experiment was designed to find out the optimal fertilization rate of fish reger and compost on
fish performance of Niletilgpiaat (34 g initia body weight) which were stocked at the rate of
2 fish / m*for 75 days experimental period. Treatments were: (1) mixture of 75% compost and
25% fish reger plus feed, (2) 50% compost and 50% fish reger plusfeed, (3) 25% compost and
75% fish reger plus feed,and (4) feed only as a control. Results of the first experiment showed
that differences among treatments in final body weight, weight gain, average daily gain and
total yield were not significant (P > 0.05). Results of the second experiment indicated that
there were significant differences (P < 0.05) between treatments and control in final body
weight, weight gain, average daily gain and tota yield. The highest final body weight and tota
yield were found at treatment (2) with the values of 150 g and 60 kg/ 200 m®, respectively.
While, the lowest val ues of the same criteria were obtained at the control treatment (4) with the
values of 115 g and 46 kg / 200 m®, respectively. As a conclusion for the present study we can
recommend using compost fertilizer combined with supplemental feed or organic fertilizers
mixture containing 75% compost and 25% fish reger with supplementd feed, which were more
economic and profitable for fish farms.
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INTRODUCTION
Needs to increase fish production

is considered one of the most important
ways to raise animal protein production for
provide humans with an essential source of

animal protein. In recent years, aquaculture

has been the fastest growing primary
production industry worldwide, amounting
to 39.4 million tons in 1998 (Tacon and
Forster, 2000). A
developing nations cannot buy adequate

lot of farmers in

commercial fish feeds or their ingredients
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(e.g., fish meal, soybean meal, corn meal)
because these are either not available
locally and must be imported, or other
users have higher priority or expensive
(Stickney, 2004).

Recently, interest has been
centered on the evaluation and use of
unconventional protein sources such as
aquatic macrophytes, poultry by-products,
agricultural by-products, invertebrate feed
organism and hydrolysates
(Olevera-Novoa et al., 2002; Pandit et al.,
2003 and Valleet al., 2003).

protein

Fertilization has assumed to play
an important role to supplement nutrient
biological
productivity. Optimal fertilization rate is

deficiency and  increase
the amount of organic matter that can be
cost-effective and utilized in a pond
ecosystem without having any harmful
effect on water quality as well as on fish
growth. This is one of the most important
aspects of pond management as excess
fertilizer is not only expensive but is also
responsible for nutrient enrichment in
water bodies (Bocek, 1996, Shrestha and
Lin 1996 and Alcest and Jory, 2000). Das
and Jana (2003) stated that pond
fertilization has assumed an important role
to supplement nutrient deficiency and
augment biological productivity through
autotrophic and heterotrophic pathways. Yi

)

and Lin (2000) stated that the low-cost
fertilization strategies include the use of
animal manure alone, chemical fertilizer
aone and the combination of animal
manure and chemical fertilizers. While the
nutrient input rates and ratios are the most
important  factors, these fertilization
strategies provide wide choices for small-

scale farmers with various resources.

The actua

fertilizer dose in a pond system may vary

requirement  of

depending upon the type of fish farming,
agro-climatic condition and productive
history or the residual nutrients in the
bottom sediment of the fishponds. Also the
type of manure and chemical fertilizer is
not of particular importance. The cost of
nutrients and their availability are essential
factorsin selecting which source to choose
in aparticular locale (Pant et al., 1999).

Huet (1970) explained that in
some cases organic manures might be
eaten directly by aquatic species. It is
therefore sometimes difficult to distinguish
between the use of organic manure as food
or fertilizer.

The rationale behind raising fish
on animal manure becomes apparent when
it is redlized that about 72- 79% of the
nitrogen, 61- 87% of phosphorus and 82-

92% of potassum in the rations fed to
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animal are recovered in ther excrete
(Ranciset al., 2004).

Chicken litter has been used
successfully as an organic fertilizer for
tilapia production in many parts of the
world (Green et al., 1989) because of its
easily transport, dorage and dispersing
over the pond surface. Banerjee et al.
(1979) considered poultry manure to be a
complete fertilizer with the characteristics
of both organic manure and inorganic
fertilizer. By using poultry manure, they
obtained a fish yield of 670 kg /ha through
three months without supplemental
feeding.

Vegetable matter grasses, garden
weeds, spoiled fruits and vegetables and
other plant wastes can be used as fish pond
fertilizer. They may be chopped into small
pieces and mixed together into a compost
pile. A mixture of animal and green
manures provides a good fertilizer (Bocek,
1996).

Alcest and Jory (2000) suggested
that respectable pond yields can be
obtained when tilapia are only provided
with agricultural byproducts such as rice
bran in conjunction with manures of such
species as poultry, swine and cattle.
Fertilizers high in phosphorous are

especialy good for  phytoplankton

production in freshwater ponds ( Boyd,
1990).

Standard dose of fertilizer was
developed from the finding that waters of
fish ponds never contained more than 0.5
mg / liter soluble orthophosphate and 2.0
mg/ liter nitrogen (Boyd, 1988).

The nitrogen requirement for
ponds is also dependent on the amount of
nitrogen fixation by aguatic communities
(Lin e al., 1988).

requirements for fertilizer may vary widey

Composition

depending on local conditions.

Sevrin-Reyssac  and Plagtikosic
(1990) revealed that the limiting factors for
production of chlorophycae are the level of
nitrogen and phosphorus in a ratio N: P
above 5: 8; below this ratio cyanobacteria
take over.

Fish in fertilized ponds will grow
faster when they are provided with
supplemental feed. Yields for all male
tilapia monoculture ranged from 23.7 to
33.0 kg /ha per day when fish are fed on
supplemental feed (Peralta and Teichert-
Coddington, 1989). Also, Green (1992)
determined that layer chicken litter can
replace 27 to 58 % of pelted supplemental
feed without any significant effect on
tilapia yield. Moreover, results indicated
that highest estimated biomass and average

weight were obtained in the fertilizer pond

)
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then feed treatment for O. niloticus
3,027 kg/ha and 151.4 gffish, respectively
(Green et al. 1995).

This study was carried out to
evaluate and determine the effect of
different fertilizer applications [(chemical
by-products
(compost) and organic fertilizer (fish reger

fertilizer, agriculture
fertilizer)] in a combination with artificia
feed on survival, fish growth performance,
feed efficiency, water quality and total
yield of Niletilapia

MATERIALS AND METHODS
This study was carried out at the
fish farm of the Faculty of Agriculture
(Saba-Bacha),
Egypt.
Two experiments were conducted
to evaluate the effect of different types of

Alexandria  University,

fertilizers, organic fertilizer ( fish reger ),
agricultural by-products (compost) and
chemical fertilizer (mono superphosphate
and urea) combined with artificial feed on
growth performance, feed utilization, water
quality of ponds and pond fish yield of
mixed-sex Nile tilapia (Oreochromis
niloticus) in 200 m? earthen ponds surface.
Ponds water depth was maintained
constant along each experimental period.
Water flow rate was supplied to
compensate the losses by seepage and

Y

evaporation and to replace the whole water
volume in ponds every week.

One experimental diet Table (1) was used
in this study which contains 25% crude
protein.  Diets  were
manufactured by Joe Trade Company;
Cairo. Diets ingredients were yellow corn,
soybean meal, wheat bran, danish fishmeal,
meat meal, fish oil, dicalcium phosphate,

commercially

lim stone, Vit. and Min. mixture. Fish were
fed six days per week at satiate rate of
feeding twice daily for all experimenta
periods. Feeds were applied throughout the
experiments by broadcasting over pond
water surface in the same place and fish
were considered satiated when it did not
show an interest on the feed. Daily
consumption of feed was recorded.

Fertilizer applications
Chemical fertilizer
Mono super phosphate as a source

of phosphorus (P) and Urea as a source of
nitrogen (N) were used in this study. Both
mono super phosphate and urea were
mixed with adequate ponds water and
sprayed over the pond surface.

Table (1): Means = SE of proximate
analysis of the diet used in this study.

Items %

Moisture 9.53+0.26
Crude protein 24.17+0.29
Crude fat 8.57+0.19
Ash 8.47+041
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Organic fertilizer

Two new organic fertilizers were
applied in this study, fish reger fertilizer
and compost fertilizer.

Fish reger fertilizer

It consists of chicken manure but
compressed and heat treated in order to be
free from parasites such as Salmonella,
Shigellaand E. coli. Chemical and physical
analysis of fish reger fertilizer is shown in
Table (2). Fish reger pellets 4-6 mm
diameter were equally distributed on all
pond surface weekly.

Agricultural by products fertilizer
(compost)
Compost was produced from all

plant materials .The weekly amounts of
compost applied in the two experiments
sprayed over al pond surface. Chemical
and physica analyses of compost are
presented in Table (2).

Fertilizers were applied with the
rate of 0.5 mg P/L and 2 mg N/L/wk to
produce a final N : P ratio of 4 : 1 by
weight (Knud-Hansen et al., 1993) in
ponds.

Thefirst experiment
This experiment was designed to
evaluate the effect of different fertilization
treatments on fish production, feed
efficiency and water quality.

Table (2): Chemical and physical analysis of
fish reger fertilizer and compost
fertilizer used in the study.

Item Fish reger Compost
Density 720kg/m® 760 kg/m’
Moisture 11.6% 10%
Organic matter 59.1% 68%
Organic carbon 34.28% 40%
Total nitrogen 3.15% 1.64%
C:Nratio 159:1 15:1
pH 8.47 8.2
Total soluble solids 0.2%
Total phosphorus 2.17% 0.26%
Total potassium 1.48% 0.80%
Calcium 5.83% 3.20%
Manganese 574ppm 150 ppm
Sodium 1.2%
Iron 0.12% 4600 ppm
Magnesium 0.31%
Zinc 671% 400 ppm
Cooper 2ppm 80 ppm

Nile tilapia of initial body weight

+ SE (21 + 0.45 g) were stocked at the rate

of 5 fish/m?®. Fish were harvested after 120

days. Four treatments were used each in

two replicates.

1. Feed only without any fertilizer (as
control).

2. Feed+ weekly fertilization with fish
reger at the rate of 266 kg/feddan.

3. Fead + weekly fertilization with
compost at the rate of 500 kg/feddan.

4. Feed + weekly fertilization with
chemical fertilizer at the rate of 15
kg/feddan of mono super phosphate
(15.5% P,Os) and 19 kg/feddan of
urea (46% N).

\RJ
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Temperatures of ponds water were recorded
twice a week and it ranged between 24°C
and 32°C.

The second experiment

This experiment was conducted to
find out the optimal fertilization rate of a
mixture containing fish reger and compost
on fish production, feed efficiency and
water quality of Nile tilapia fingerlings of
initial body weight + SE (34 £ 0.91 g). Fish
were stocked at the rate of 2 fish/m? and
harvested after 75 days of culture. Fish in
al ponds were fed on a diet containing
25% protein at satiate rate of feeding. Four
treatments each with two replicates were
used in this

containing fish reger and compost was

experiment.  Mixture

applied with a different levels at the rate of

0.5 mg P/L and 2 mg N/L/wk to produce a

final N: P ratio of 4. 1 by weight (Knud-

Hansen et al., 1993) in ponds. Treatments

were:

1. Weekly fertilization rate at (75%
compost + 25% fish reger) by adding
400 kg compost/ feddan and 84 kg fish
reger/feddan.

2. Weekly fertilization rate at (50%
compost + 50% fish reger) by adding
262.5 kg compost/feddan and 157.5 kg
fish reger/feddan.

ve

3. Weekly fertilization rate at (25%
compost + 75% fish reger) by adding
136.5 kg compost/feddan and 231 kg
fish reger/feddan.

4. Feed only without any fertilizers (as
control).

Analytical methods
Sampling of fish, feed and water

At the beginning and end of both
experiments, random samples of fish were
taken and frozen for proximate analysis.
Also, samples of commercial diet were
taken and kept for chemical analyss.
Water samples were collected weekly from
each pond at the third day after fertilizer
application. Water sampleswere also taken
from the source of water supply. Some
parameters of water quality measurements
were taken outdoor like water temperature,
pH values, water vishility using Secchi
disk (SD), dectrical conductivity (EC) and
total dissolved solids (TDS). Other samples
were taken directly to the laboratory where
chemical analysis take place for total
alkalinity, total hardness, total ammonia
concentration, unionized ammonia, nitrate,
nitrite total available phosphorus and
orthophosphate  determination.  Water
samples were subjected to analysis
processes according to (APHA, 1989) and
Boyd and Tucker (1992). Chemical
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anaysis of homogenized fish and
experimental diet were carried out
according to the methods described by
(AOAC, 1990).

Statigtical analysis

The analyss of variance
(ANOVA) and least significant differences
test were made according to Snedecor and

Cochran (1981).

RESULTS

The First experiment

Growth performance
Data indicated that there were
insignificant differences (P > 0.05) among
treatments in fina body weight (FBW),
weight gain (WG) and specific growth rate
(SGR). The highest values were obtained
in the third treatment (T3). Similarly,
average daily gain (ADG) was not affected
significantly with any of treatments (P >
0.05). It ranged between 0.88 = 0.04 g
fish/day at T, and 0.93 + 0.02 g fish/day at
T3 Table (3). With respect to offered feed
in Table (3), there was a negative relation
between offered feed and fertilization
treatments. Ponds received fertilizer (fish
reger, compost and chemical fertilizer) had
significantly lower (P < 0.05) offered feed
than control ponds (T;). Also, feed

converson ratio (FCR)  improved
significantly with fertilization treatments
(P < 0.05). The highest improvement in
(FCR) was achieved with fish maintained
at T3 1.06 = 0.02 followed by T, and Ty
they were 1.20 =+ 0.03 and 1.23 + 0.04,
respectively. The worst (FCR) was found
to be 1.69 = 0.04 with fish maintained at

control , T,

Protein efficiency ratio (PER) as
shown in Table (3) increased significantly
with fertilizer treatments than with control
treatment (P < 0.05). Highest (PER) value
was obtained with fish maintained at Ts
3.76 £ 0.04 followed by T, and T4 which
were 331 + 005 and 325 + 0.03
respectively.

Means of body composition of Nile
tilapia reared in the first experiment are
shown in Table (4). Fish moisture and lipid
contents did not significantly affected by
different treatments (P > 0.05). On the
other hand, protein content in fish body
showed that there were significant
differences among treatments (P< 0.05).
Generally, the highest protein content was
found at T, with the value of 17.28 +
0.16% followed by T3 17.01 + 0.1% then
T1,16.76 £ 0.11%.

Yo
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Table (3). Means+ SE of final body weight (kg fish/200 m?), weight gain (kg fish/200 m?) , average

daily gain ADG (g/fish/day), offered feed (kg/200 m?),

feed conversion ratio (FCR) and

protein efficiency ratio (PER) of Nile tilapia with initial body weight (21.5 kg fish/200 m?)

treated with different fertilizer treatmentsin the first experiment.

Treat Final BW BW gain ADG Offered feed FCR PER

ment M + SE M + SE M + SE M + SE M + SE M + SE
T, 121+6.0 a 99.5+45a  0.91+0.05a  168.3+7.6a 1.69+0.04a  2.35+0.04c
T, 118+54 a 97.0+4.8a  0.88+0.04a 117.2+3.5b 1.20+0.03b  3.31+0.05b
T3 124+3.6 a 102.5+3.6a 0.93+x0.02a  109.2+5.5b 1.06£0.02c  3.76+0.04a
T, 122+55a 100.0+5.1a 0.91+0.04a  123.5+6.2b 1.23+0.04b  3.25+0.03b

Meansin each column followed by different letter are significantly different (P < 0.05).

Water quality

verage of water dissolved oxygen
concentrations was 5.04 = 0.43 mg/l
throughout the  experiment. Data
representing  different  water  quality
parameters are summarized in Tables
(5and 6). Data of Table (5) revedled that
there were insignificant differences among
treatments in water pH values, Electric
conductivity values (EC), water visihility,
total dissolved solids concentrations
(TDYS), total alkalinity and total hardness,

(P> 0.05).

With respect to total ammonia
Table (6)
indicated that there were insignificant

concentrations  in results
differences among treatments (P > 0.05).
Third treatment was found to be the
highest in total ammonia than those in
other treatments, it was 0.71 £ 0.11 mg/l.
Statistical analysis of unionized ammonia

concentrations in ponds Table (6) revealed

1

that there were significant differences
among treatments. Ponds treated with
fertilizers had  significantly  higher
unionized ammonia concentrations than

control ponds.

With

concentrations,

respect to nitrate
there were dignificant
differences among treatments. Second
treatment had significantly higher (0.386 =
0.002 mg/l) nitrate concentration than
thosein other treatments (P< 0.05). Nitrite
concentrations are presented in Table (6).
Third treatment had significantly the
lowest nitrite concentration than those in
other treatments while the differences
among the rest treatments were not
significant.

The highest
concentration was found in the fourth
treatment 0.89 + 0.08 mg/l followed by
second treatment 0.83 + 0.06 mg/l. Table

(6).

tota  phosphorus
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Table (4). Means + SE of moisture%, protein %and lipid content% in the fresh matter of the carcass of
Niletilapia reared at different fertilizer treatmentsin the first experiment.

Moisture % Protein % Lipid %
Treatments Mt SE Mt SE MptSE
Initial 7412+ 0.21 15.02 + 0.46 6.51+0.18
T, 73.25+ 0.16a 16.76 +0.11a 7.02+0.26 a
T, 72.29 £ 0.23a 17.28+0.16 a 7.49+0.30a
T 72.71+0.28a 17.01+0.10a 6.95+0.21a
Ty 73.50+0.35a 16.38+0.08 b 7.09+0.13a

Meansin each colunn followed by different letter are significantly different (P < 0.05).

However, differences between the two
treatments were not significant. With
orthophosphate  (OP)
concentration; results show that there were

respect to

significant differences among treatments (P
< 0.05). Fourth treatment was found to be
significantly higher in (OP) concentration
than those in other treatments; it was 0.189
+ 0.04 mg/l. Table (6).

The grading of harvested fish in
classes (kg fish/pond) are shown in Table
(7). Results revedled that although
differences among treatments were not
significant (P >0.05) in total yield, grading
fish in classes indicated that there were
significant differences among treatments (P
< 0.05). With regard to first class, results
showed that first and third treatments had
significantly higher amounts of first class
fish than those in second and fourth
treatments, they produced 35 and 32
ka/pond, which presented about 29 and
26% of total yidd of those treatments,

respectively. While the second and fourth
treatments produced 22 and 18 kg/pond,
which presented about 19 and 15% of the
total yield of those treatments,
respectively. Similar trendswere noticed in
the second class fish. With respect to third
and fourth class, results showed that fourth
treatment had higher amount of fish in
third class than those in the rest of
treatments.

The second experiment
Growth performance
With respect to survival percentage,

there were insignificant differences among
treatments (P < 0.05); it ranged between 95
to 97%. Data of Table (8) show that there
were significant differences (P < 0.05)
among treatments in final body weight
FBW and weight gain WG of fish
maintained at fertilizers treatments were
higher significantly than those of thefish at
the control ponds. The second treatment
was higher in FBW and WG than those in
the rest treatments.

v
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Table (5). Means + SE of pH, water electric conductivity (EC) (mmhos/cm), Secchi disk
visibility SD (cm) and total dissolved solids TDS (mg/l), total alkalinity (mg/l) and total
hardness (mg/l) at different treatmentsin thefirst experiments.

Treatments pH EC SD DS a I;ra(J)it?lJity h;gtrla(i$
M+ SE M+ SE M+ SE M+ SE M+ SE M+SE
T, 9.19+0.26a 282+049a 18.1+21a 1920+330a 402.72+3547a 486.25+52.9a
T, 9.29+0.22a 279+047a 16.6+1.30a 1900+320a 416.36+30.95a 481.2+40.19a
Ts 925+026a 267+032a 163x065a 1780+250a 390.90+20.17a 4740x505a
T, 956+0.37a 276+038a 172+112a 1870+260a 350.00+16.48a 475.8+40.29a

Means in each column followed by different letter are significantly different (P < 0.05).

Average daily gain, ADG in Table (8)
revealed that there were significant differences
among treatments. Fish reared at fertilized
ponds had significantly higher ADG than fish
reared at control (unfertilized) ponds (P < 0.05).
Second treatment had the highest ADG, it was
1.65 + 0.08 g/fish/day while fourth treatment
had the lowest ADG, it was 1.17 + 0.04
g/fish/day

Obtained data show a positive effect
between the rate of compost inclusion in
fertilizer mixture and protein efficiency ratio
(PER) Table (8), with increasing the rate of
compost inclusion in fertilizer mixture from
25% to 75%, PER increased from 3.41 to 3.80.
Also FCR in Table (8) was significantly better

Table (6).

with fish reared in fertilized ponds than control
ponds (P < 0.05). Increasing the compost
inclusion rate in fertilizing mixture improved
FCR values from 1.17 + 0.09 to 1.04 + 0.02 but
without significant differences (P > 0.05).
Control treatment (T,) was significantly the
worst in FCR values among treatments it was
158+ 0.12.

Data concerning body chemical
composition of initial and final fish samples of
Nile tilapia reared at different fertilizer
treatments are summarized in Table (9). There
were no significant differences in moisture
content (P > 0.05). Protein content in the fish
carcass reveadled that there were significant

differences between treatments (P < 0.05).

Means + SE of total ammonia (mg/l), unionized ammonia (mg/l), nitrates NO; (mg/l),

nitrites NO, (mg/l) concentrations, total phosphorus (mg/l) and orthophosphate concentration
(mg/l) at different treatmentsin thefirst experiment.

Total Unionized

Total

Treatments Ammonia Ammonia Nltr’\jt iS(S';%) Nltz\lﬂtef (Sl\éOz) phosphorus Orth’\c/)lprc?éhate
M= SE M= SE - - M= SE -

T, 064+0.22a 0.301+0.04c 0.303+0.032b 0.032+0.018a 0.651+0.04b 0.135+0.055b

T, 0.68+0.15a 0.35+t0.06bc  0.386 +0.022a 0.029+0.024ab 0.826+0.06a 0.140+0.061b

Ts 0.71+0.11a 0.39+0.04b 0.296+0.082b 0.027+0.016b 0.723+0.04b 0.137+0.053 b

T4 068+0.09a 049+0.07a 0.313+0.064b 0.0318+0.0l1a 0.892+0.08a 0.189+0.041a

Means in each column followed by different letter are significantly different (P < 0.05).

YA
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Table (7): The grading of fish in classes (kg fish/ 200 m? at different treatments in the first

experiments.
Treatments*
T, T, T3 Ty
1% class 350a 22.0b 320a 18.0b
2" class 400a 34.0bc 440a 27.0c
39 class 19.0b 17.0b 150¢ 250a
4" class 6.0a 12.0a 850a 12.0a
Recruitment 21.0b 33.0a 245b 40.0a
Total yield K g/pond 121+ 6.0a 118+54a 124+36a 122+55a

Meansin each rows followed by different letter are significantly different (P < 0.05).
* First class>200 g, Second class < 200- > 125 g, Third class< 125 - > 759, Fourth class< 75 - >

409, recruitment <40 g.
Third treatment (T3) had the highest

protein content, while the lowest protein
content was found in the second treatment.
Results obtained from Table (9) show that
there were a positive relationship between
the rate of fish reger inclusion in the
mixture of fertilizer and lipid content of the
fish body. With increasing fish reger in the
mixture from 25 to 75% lipid content
increased from 6.68 to 7.51%. Highest
lipid content was found at third treatment
7.51% followed by the second treatment

7.35% without significant differences, then

first treatment 6.68% and finally the lowest
lipid content was found in fish of the fourth

treatment (control) which was 6.55%.

Water quality

Average of water dissolved oxygen
concentrations was 5.68 + 0.31 mg/l
throughout the  experiment. Data
representing changes in pH values, Secchi
disk readings, eectrical conductivity (EC)
and total dissolved solids (TDS) are

summarized in Table (10).

Table (8). Means + SE of final body weight (g/fish), weight gain (g/fish) , average daily gain ADG
(g/fish/day), offered feed (kg/200 m?), feed conversion ratio (FCR) and protein efficiency ratio
PER of Nile tilapia with initial body weight of 34.5g/fish treated with a different fertilizer

treatments in the second experiment.

Final BW Weight gain Offered
Treatments M £ SE Mgt SEI]E ADG feed M FCR PER
M+ SE M + SE M + SE
+ SE
T, 145+242a 110+123a 157%0.15a 46.0+x1.1a 1.04+0.02b 3.800.34a
T, 150+256a 116+056a 1.65+0.08a 49.0+0.4a 1.06£0.03b 3.78+0.21a
Ta 147+195a 111+053a 159+0.10a 52.0+12a 1.17+0.09b 3.41+0.31b
Ta 115+1.87b 82+036b 1.17+0.04b 52.0+21a 1.58+0.12a 2.52+0.20c

Meansin each column followed by different letter are significantly different (P < 0.05).

va
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Table (9). Means + SE of moisture%o, protein % and lipid content % in the carcass of Nile
tilapia reared at different fertilizer treatmentsin the second experiment.
Treatments Moisture % Protein % Lipid %
M + SE M + SE M + SE
Initial 73.27 £0.02 1456 + 0.13 6.73£0.21
Ty 71.52+0.48 a 16.30+0.17a 6.68+0.13b
T, 70.60+0.80a 1545+0.10b 7.35+0.33a
Ts 70.01£0.92a 16.62+0.12a 751+£0.23a
Ty 69.50+0.20a 16.59+0.19a 6.55+0.27b
significantly the highest unionized

Obtained data show that differences
among treatments were insignificant (P >
0.05) in pH values, water visibility, water
electrical conductivity (EC), total dissolved
(TSD), totd
alkalinity and total hardness. In relation to

solids  concentrations
total ammonia concentrations (Table 11),
there were a positive relation between the
change in components of fertilizer mixture
and total ammonia concentrationsin ponds.
Ponds received fertilizer mixtures had
significantly higher total ammonia than
control ponds. Concerning unionized
ammonia concentrations, data show that,
there were significant differences among

treatments (P < 0.05). Third treatment had

ammonia concentration than those in the
other treatments. With respect to nitrate
concentrations (Table 11) results show that
there were significant differences among
treatments (P < 0.05).

But

insignificant

nitrites concentrations data
show
treatments (P > 0.05) values ranged
between 0.026 to 0.045 mg/l. With
increasing fish reger inclusion rate in
treatments,  total
phosphorus increased
(Table 11), control treatment (T,) had the

lowest total phosphorus concentrations.

differences among

fertilizer  mixture

concentrations

Table (10). Means + SE of pH, water eectric conductivity EC (mmhos/cm), Secchi disk visbility SD
(cm) , total dissolved solids TDS (mg/l) , total alkalinity (mg/l), and total hardness (mg/l), at
different fertilizer treatmentsin the second experiments.

Treatme pH EC D TDS Al ;:Itiijity H;rcc)itr?Jess
nts M + SE M + SE M + SE M + SE M +SE M + SE
T, 8.72+ 0.28a 287+0.08a 20.2+23la 1840+120a 490.0+12.28a 540+ 38.2a
T2 8.80+0.33a 293+0.34a 186+1.38a 1850+240a 510.0+18.76a 590+ 47.6a
Ts 897+034a 304+0.26a 186+204a 2030+180a 523.3+28.66a 640+ 41.0a
Ta 899+0.18a 301+0.38a 228+1.83a 2010+260a 483.3t45.16a 650+ 56.3a

Meansin each column followed by different letter are significantly different (P < 0.05).
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Table (11). Means + SE of Total ammonia (mg/l), unionized ammonia (mg/l), nitrates concentration
NOsz (mg/l), nitrites NO, (mg/l) total phosphorus (mg/l) and orthophosphate (mg/l) at different
fertilizer treatmentsin the second experiment.

Total

Unionized

Total

Treatments Ammonia ammonia T/:t:_a;? ,\N/Iit:itse; phosphorus Orthl\(;p:loglghate
M+SE  M=+SE - - M+ SE _
+0. . + . + . + . +
. 0.481a_ 0.04 8. égg : 88‘2‘1‘ : %%é’s?a 8.(7);‘1‘ L 0127:0030¢
+ + + + X o
. 0.404a_ 0.03 g-. ééi : 8:(2)12 : %%f;; 8.213 > o1s7x0018a
+0. . + . + . + . +
. 0.456a_ 0.05 8%2 : 832? : %%4553& 81221 ~ 0205x0081a
- 0.316 t:_r 0.06 83015 t’)—fc 8:(2)28 ;—') %?02522;—' 8;18 E 0.143+0.022b

Meansin each column followed by different letter are significantly different (P < 0.05).

While total
concentrations increased gradually from
0.77 mg/l in water at first treatment to 0.87

mg/l in water of second treatment and the

phosphorus

highest concentration was 0.88 mg/l at
third treatment. Same trend was shown
with  orthophosphate  concentrations.
Results show that there were significant
differences among treatments in grading
the fish in classes (P < 0.05) (Table 12).
Fertilizer  mixture  treatments  had
significantly increased the amount of fish
in first (1) and second fish class (1) than in

control treatment.

Partial budget
(Costs and Returns)
Partial budget evaluation of the first
experiment show that mean feed cost
treatments, it

varied among ranged

between 185.3 L.E. at third treatment (feed

+ fertilization with compost) to 286.4 L.E.
at first treatment (feed only). Fertilization
cost varied among fertilized treatments. It
ranged between 36.0 L.E. a fourth
treatment and 1152 L.E. a second
treatment. Total income obtained with
various treatments, were 835.0, 679.5,
824.25 and 642.0 L.E. for first, second,
third and fourth treatment, respectively.
The third treatment
compost) resulted in the highest net return,
which achieved 5705 L.E. per pond
(12981.5 L.E. per feddan). With respect to
second experiment net returns differed

(fertilizer with

among treatments. First treatment achieved
the highest net return among treatments
which was 183.02 L.E./pond.
superior by 20% compared to the control
treatment. Second treatment had the
intermediate net return of 157.0 L.E./pond,
while the third treatment showed the

It was

£)
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Table (12): The grading of fish in classes (kg fish /pond) and total yield (kg fish /pond) of Nile
tilapia reared at different fertilizer treatmentsin the second experiment.

Fish degree* T1 T, T3 T,
| 13.34a 109a 10.62a 7.36b
1 15.10a 12.0b 13.56 ab 9.20c
11 11.60c 174a 15.34b 15.63 b
Recruitment 17.96 b 19.8a 19.46 a 13.80c
Total yidd (kg / pond) 58 a 60 a 59a 46 b
Total yidd (kg /feddan) 1218 a 1260 a 1239a 966 b

Meansin each rows followed by different letter are significantly different (P < 0.05).
* First class> 200 g, second class < 200- > 125 g, third class < 125 - > 75g recruitment < 40 g

lowest net return among treatments, it was
140.0 L.E./pond. This values equad
3843.42, 3297, 2940 and 3105.90 L.E. per
feddan for first, second, third and fourth
(control) treatments, respectively.

DISCUSSION
Growth performance

In the first experiment of the present
study, data show that weight gain among
trestments were insignificantly. Similar
trend was observed by Green (1992) at
monosex Nile tilapia (18.6 g) treated with
organic fertilizer and supplemental feed for
150-day experimental period. Weight gain
in  the second experiment differed
significantly among treatments. Control
treatment (T4) was significantly (P< 0.05)
lowest in weight gain 82.0 g/fish while the
other treatments were 110, 116 and 111
offish, respectively. Similar findings were
reported by Milstein et al. (1995) for O.
niloticus in ponds received manure and

inorganic fertilizer where weight gain was

A

116 g/fish. Tidwell et al. (2000) found that
weight gain of mixed sex tilapia (26 g) was
123.4, 93.4 and 82 ¢/ fish when fish were
fed on diets contained 30, 25.6 and 22.5%
crude protein, respectively. Diana et al.
(1996) and Liti et al. (2001) stated that fish
in  ponds received fertilizr and
supplemental feed were higher in weight
gain than fish in other treatments. Similarly,
Brumnett (2000) mentioned that weight
gain of Tilapia randalli treated with organic
fertilizer (Napier grass) was significantly
higher than in those treated with inorganic

fertilizers.

With respect to average daily gain
(ADG) results show the same trend of
weight gain in experiments. There was a
positive effect between fertilization and
ADG. In the first experiment ADG ranged
between 0.88 and 0.93 g/fish/day without
significant differences among treatments
(P> 0.05). These values were higher than
those found by Yi et al. (2001) with tilapia
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cultured in monoculture and polyculture
systems in fertilized ponds, In previous
study, Liti et al. (2001) found that daily
gains were 0.68 and 1.17 g /fish/day in
monosex Nile tilapia using combination of
chemical fertilizer plus rice bran (6.5%
crude protein) or supplemental feed (12.5
crude protein). In thefirst experiment of the
present work, ADG was 0.88 g /fish/day at
second treatment in which fish reger
fertilizer (poultry litter) was used and 0.91/
g/day at fourth treatment, with chemical
fertilizer. These results nearly similar to
0.86 g/day obtained by Diana and Lin,
(1998) in tilapia fish ponds. In the second
experiment, there were significant
differences among treatments in ADG.
Fertilizer treatments had higher daily gain
values than control treatment These results
were almost similar to that obtained by
Green (1992) with Nile tilapia where ADG
were 1.62, 1.77 and 1.55 g/fish/day for feed
only (23% crude protein), chicken litter
fertilizer then feed and chicken litter
fertilizer plus feed treatments, respectively.
Differences among the obtained results and
that of Green (1992) may be attribute to
using sex reversed Nile tilapia in his trail
which has faster daily gain than mixed sex
tilapia which used in the present study.
Diana et al. (1994) reported that daily gains
were 1.13, 2.0 and 1.86 gffish/day with

fertilization treatment only, feed only (30%
crude protein) and combination of both of

them, respectively.

In the firg and second experiments
of the present study results indicated that
PER was gignificantly higher in ponds
received both fertilizer and supplemental
diet than those fed on supplemental diet
only. These results agree with the results of
previous studies( Peralta and Teichert-
Coddington, 1989 and Green, 1992), they
reported that fish grew faster in ponds
received both of fertilizer and supplemental
feed than those in ponds received fertilizer

only or feed only.

With respect to feed conversion ratio
(FCR) results of the present work indicated
that, there were sdignificant differences
among treatments in the two experiments.
Fertilization treatments had a positive effect
on FCR. Results indicated that enhancing
natural food by fertilization resulted in
higher contribution in fish nutrition at all
experiments and reduced the amount of
supplementa feed required. McNabb et al.
(1990) reported that fertilization of fish
pond actually increases the production of
phytoplankton in pond and more food items
are available for fish. Lim (1989) indicated
that up to half of the food intake of tilapia
in intensively fed ponds was natura food,

1A
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which indicated its substantial contribution
to tilapia growth. However, FCR values in
the present study were better than many of
previous studies. Della Patrona et al. (2004)
reported that FCR was decreased from 1.79
to 1.37 when ponds were fertilized. At the
same time, with increasing feeding rate
from 25 to 100% of satiation in fertilized
ponds FCR increased from 0.7 to 1.42 with
sex reversed Nile tilapia (Diana et al.,
1994).

In the present study results of the
first experiment reveal that there were
differences among treatments in tota fish
yield but differences were not significant (P
> 0.05). The highest total yidd was
recorded with the third treatment (compost
fertilizer plus feed) it was 2604 kg
fish/feddan followed by fourth treatment
(chemical fertilizer plus feed) 2562 kg fish/
feddan, then firs trestment (feed only,
control)of 2541 kg/ feddan and findly,
second treatment (fish reger fertilizer plus
feed)of 2478 kg/ feddan. These results are
nearly similar to previous studies and may
be higher than some of them (Green, 1992,
Diana, 1996; Gupta et al., 1996). In the
present study mixed sex Nile tilapia
produced lower total yield than sex reversed
Nile tilapia, which used in the previous
studies. However, Brunson et al. (2001)

123

reported that fish harvest of a fertilized
pond can be triple that of an unfertilized
pond. Also, fish in fertilized ponds grow
faster when they are provided with
supplemental  feed. Knud-Hansen et al.
(1993) found that fertilization at high input
levels can result in yields approaching 3500
kg/ ha over 5 months. Green et al. (1989)
achieved 1756 kg fish/ ha per 150 days
yield of Nile tilapia stocked at 10000 fish/
ha using chicken litter fertilizer and they
found this application was greater than
dairy cow manure or chemica fertilizer.
Teichert-Coddington et al. (1990) reported
that net fish yields were 1772 and 1896 kg/
ha after 98 day for Nile tilapia stocked at
rate of 1 and 1.5 fish/ m? respectively in
organic without
supplementa feed. Also, fish yield of first
experiment was higher than that recorded
by Diana et al. (1991) in dry season in
Thailand with Nile tilapia (30 g) in
fertilized ponds. They found that tota
yields were 1993 and 1601 kg/ha per 150

days with organic and inorganic fertilized

fertilizer pond

ponds, respectivdly. In the second
experiment results indicated that there were
a positive relationship between fertilizer
and total fish yield. The control treatment
(feed only) had significantly lower total
yield than the other treatments. Abd El-All

et al. (2001) reported that organic fertilizer
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with supplementary feed had higher fish
yield in comparison to chemical fertilization
or organic fertilization trestments. Li and
(2003) indicated that

supplemental feed is required to increase

Y akupitiyage

fish yidd in fertilized ponds. Differences
between our results and their results may be
attributed to the long experimental period or
using monosex Nile tilapia in those studies
which indicate that male of Nile tilapia
grow faster than females (Schreiber et al.,
1998). Also, lower stocking density in the
second experiment (2 fish/m®) had a great
effect on lowering total yield.

Water quality
Results of the present study revealed

that there were no significant differences
among treatments in the water pH values of
the two experiments. In the first
experiment, pH ranged between 9.19 to
9.56 while in the second experiment pH
values ranged between 8.72 to 8.99. Boyd
(1998) indicated that the optimal pH of
most fresh water ponds ranged from 6 to 9.
Moreover, Diana et al. (1994) found that
combination between supplemental feed
and fertilization in fish ponds increased
water pH in ponds.

With increasing fish reger fertilizer
rate in ponds, eectric conductivity EC

increased at the second experiment. This
agree with that found by Santerio and
Pinto-Codllio (2000) where water electric
conductivity increased significantly at
organic fertilizer treated ponds. Data
showed that differences among treatments
in total dissolved solids TDS were not
significant, but TDS increased with
increasing fish reger incluson rate in
second experiment, that may be attributed
to the increased
phytoplankton and zooplankton as reported
by Coveney (1982).

population  of

Total akalinity in the present study
was not affected significantly by different
treatments. In the firs experiment total
alkalinity ranged between 350 to 416 mg/L,
while in the second experiment, it increased
with increasing fish reger fertilizer rate in
treatments  but significant
differences, it ranged from 483.3 to 523.3
mg/L. Boyd (1998) reported that with
increasing total akalinity, the natural

without

fertility of pond water increases. Boyd
(1990) indicated that hard water which had
total akainity higher than 40 mg/L is
generally, more productive than soft water,
which had total akalinity less than 40
mg/L. In the first experiment the fourth
treatment (chemical fertilizers plus feed)
had the lowest total alkalinity values.

¢o



EL-DAHHAR ET AL.

Similar results were found by Liti et al.
(2001) who mentioned that total alkalinity
values were higher in organic fertilization
treatment than those of chemica

fertilization one.

Total hardness in the present study
showed the same trend of total alkalinity.
There were no significant differences
among treatments in the first and in the
second experiment, it ranged between 474
to 486 and from 540 to 650 mg/L at first
and second experiment, respectivey.
Shrestha and Lin (1996) found that mean
total hardness was significantly higher in
new ponds (165 mg/L) than in old ponds
(140 mg/L). El-Nagaawy (2004) reported
that total hardness in ponds treated with
both organic and inorganic fertilizer were
higher than that in ponds treated with
inorganic fertilizer only ,the values were
204.4 and 147.3 mg/L, respectively.

Results show that no significant
differences among treatments in tota
ammonia concentration at first experiment,
which ranged between 0.64 to 0.71 mg/L,
while unionized ammonia concentrations
were differed  significantly  among
treatments, In the second experiment, data
showed that control treatment (feed only)
was dignificantly the lowest in totd

ammonia concentration than fertilizing

€1

treatments and the same profile was noticed
in  unionized ammonia.  Generdly,
unionized ammonia was not affected in the
present study and values of total and
unionized ammonia were in the safety range
and lower than many of previous studies.
Burns and Stickney (1980) recorded 2.4
mg/L total ammoniain Tilapia aurea ponds
fertilized by poultry waste. Garg and
Bhatnagar (1996) recorded that ammonia
ranged between 0.76 and 2.19 mg/L in
ponds received different doses of organic
and inorganic fertilizer. Qin and Culver
(1992) found that averaged of total
ammonia concentration in organic fertilized
ponds was 0.14 mg/L and the maximum
observation was 0.5 mg/L.

In the present work, results show
that the highest nitrates and nitrites
concentrations were noticed in fish reger
fertilizer treatment in the first experiment as
well as with the rate of 75% of it in the
second experiment. Nitrate ranged between
0.29 and 0.38 mg/L in the first experiment
and between 0.275 and 0.396 mg/L in the
second
concentrations do not exceed 0.05 mg/L

experiment, while  nitrites
within all treatments at both of experiments.
Diana et al. (1991) reported that in
organically fertilized ponds nitrate and

nitrite were the predominant nitrogen forms
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while ammonia predominated in inorganic
fertilized treatments. Garg and Bhatnagar
(1996) found maximum nitrite nitrogen
concentration was 1.6 mg/L during (June-
Jduly) in fresh water ponds received the
highest dose of fertilizers (cowding and
signal super phosphate). Diana and Lin
(1998) reported that nitrate concentrations
ranged between 0.43 and 0.46 mg/L and
nitrite concentration ranged between 0.37
and 041 mg/L in Nile tilapia ponds
fertilized with both organic and inorganic
fertilizers.

Total phosphorus concentrations in
the firg experiment were differed
significantly among treatments. Highest
value was recorded at the fourth treatment
(chemical fertilizer plus feed) which was
0.892 mg/L while the lowest was in control
treatment (feed only) which was 0.651
mg/L. Shresthaand Lin (1996) reported that
the level of P fertilization is that gives
optimal fish yield in semi—intensive fish
ponds as compensated by sediment P
saturation level. They found that net fish
yield increased dignificantly in treatment
with increasing P saturation in sediments
and with higher levels of P fertilization. Qin
et al. (1995) reported that organic fertilizer
aone is unlikedy to provide adequate

nutrients to pond water. Results showed

that in

increasing fish reger fertilizer rate, total

the second experiment with

phosphorus concentration increased. In this
connection, El-Ebiary (1998) reported that
fertilization with different organic manures
increased significantly the phosphorus
concentrations in pond than non fertilized
ponds. Garg and Bhathagar (1996) reported
that total phosphorus ranged between 1.43
and 1.62 mg/L in freshwater fish ponds
treated with different doses of both organic

and inorganic fertilizers.

Orthophaosphate concentration
showed

phosphorus. In the first experiment highest

the same profile of tota

orthophosphate concentration was recorded
at fourth treatment (chemical fertilizer plus
feed) which was 0.189 mg/L while third
treatment was the highest concentration in
the second experiment (0.205 mg/L).
indicated that orthophosphate

concentrations were significantly higher in

Results

fertilized ponds than in control ponds.
These values were higher than those
obtained by Davidson and Boyd (1981)
whose values ranged between 0.015 and
0.025 mg/L. Moreover, they indicated that
concentrations  of  orthophosphate in
fertilized ponds were higher than control
ponds. Garg and Bhatnagar (1996) found

that orthophosphate ranged between 0.03

1A%
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and 1.2 mg/L with increasing fertilizer
application in ponds. Also, Diana and Lin
(1998) that soluble reactive
phosphorus ranged from 0.21 to 0.44 mg/L
in Nile tilapia ponds trested with both

found

organic and inorganic fertilizers.

Partial budget evaluation (costs and
returns) of the first experiment indicated
that al trestments were profitable. But
profit varied among treatments. Results
showed that third trestment (compost
fertilizer plus feed) were considered as the
highest in net return among treatments,
while second treatment (fish reger fertilizer
plus feed) was the lowest in net return. This
may be attributed to the high cost of fish
reger fertilizer (600 L.E/ton compare to 200
L.E/ton for compost). Green (1990) stated
that net return was higher in combined
organic fertilizer and feed than in feed only
treatment.

In the second experiment, net return
also, differed among treatments. First
the highest profitable
treatment; it was superior by about 20%

treatment was

compared to control treatment. Gupta et al.
(1996) found that net profits were higher
with supplementary feeding than with

fertilizer treatment only.

£A

From the results of the present study
we can recommend the compost fertilizer as
more economic and more profitable for fish
ponds than chemical fertilizer or fish reger
fertilizer, however this do not mean that
fish reger fertilizer is unsuccessful or
unprofitable in fish ponds but the problem
is its high price. However, under the same
conditions of present study we can
recommend that using of compost fertilizer
feed or
organic fertilizers mixture (containing of
75% compost and 25% fish reger) with

supplementa feed are more economic and

combined with supplemental

profitable for fish farms.
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