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1-INTRODUCTION

Tilapia (Family Cichlidae)has ben an important source of
food for man at least since recorded history beddapia is
potentially valuable fish in Egypt and is pausing well for semi
intensive and intensive culturéhe total production of Tilapia
culture in Egypt during 200 was estnated by265862 Ton
which represent aboutl1.8% of the total national fisktulture
production,GAFRD (2004). It is known that intensify of fish
production depends mainly on the availability of artificial
feeds which should cover the nutritional needs ef ¢hltured
fish. Since the diet cost represent ove?65f the prodation
costs in aquaculture planit was necessary to look for foods
of low costs in order to reduce the production costs of fish and
conseqently fish price on the market

Fish anl soybean meals are the major prossarces in
fish and shelfish diets However, increased prices and
unavailability of these two sources necessitate for alternative
protein sourcegOlverai Novoa et al.,1990and Refstic et
al., 199). The main resons for the omission of artificial
feeding appeared to be the feed cost as well as lake of
sufficient information on suitable supplementary feeds for
the various cultured fishg®mar, 1986)
Fish feeds supplement were critical in intensive system

and is usually a major part of production cost. This is due to
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the inclusion of high cost ingredients such as soybean meal.
Therefore, fish nutritionists have made several attempts to
partially or totally replace soybean meal with less expensive,
unconvational and locally available plant protein source.
The intensive use of soybean meal in poultry and fish feeds
led to increasing price of soybean with its unavailability.
Several studies were carried out to finding new alternative
plant protein source shc as dehydrated alfalfa meal
(Medicago sativa L,)which can be partially replace soybean
meal in fish diets. The economical analysis of many studies
indicated that using dehydrated alfalfa meal in fish diets as a
source of plant protein source was beftar Egyptian fish
culture. Male Nile tilapia (Oreochromis Niloticus)was
therefore, chosen to carry out this study because of its fast
growth ,efficient use of natural aquatic feeds, propensity to
consume a varity of supplemented feeds, resistant to
diseases and handling and tolerance to wide range of
environmental condition.

Studies on green plants leaves as dietary sources for fish
have focused on the use of leaf protsamcentrate asuch as
Rye grass andAlfalfa leaf protein concentrat€Olvera
Novoa et al., 1990). From a nutritional perspective such
protein concentrate have proven beneficial for a limited

number of cultured fish species. Fish meal is still a proffered
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protein source for fish diet corresponding to its high protein
quality (NRC1993). However, due to itshigh cost and
limited availability in many countrie@Nalylor et al., 2000)

the replacement of fish meal by plant protein source is of
great interest.

The aim of the presemixperimentwas toinvestigatethe
growth perfemance, body chemical composition, water
quality traits, economic evaluation of fingerlings monosix
Nil tilapia (Oreochromis niloticus)fed formulated diets
containing different levels of dehydrated alfalfa meal
(Medicago sativa L.which partially replacesoybean meal
protein in order to reduce feed cost of Nile tilapia

(Oreochromis Niloticusgultured in Tanks.



2-REVIEW OF LITERATRURE
2.1.1. Distribution of Nile Tilapia in the world
Nile Tilapia as an important food fish in developing
countiesis widely used in commercial farming systems for
intensive aquacultureTilapia (Family Cichlidae) have been
important source of food for man at least since recorded
history began.Kryer and lles1972).However, Sterba (196)
and Thingrav and Gopalakrishna (1974) reported that the
family Cichlidae, is very diverse and widely distributed
thought Africa, most of south America and in parts of Andia.
Tilapia, which belong to the Cichlidaare however mainly
indigenous to Africa where some 100 species cdiouned.
Prowse(1963) and Trewavas(1967) indicated that the
relative easdor culture of Tilapia and its rapid growth rate
under tropical climates has lead to its widespread distribution
such that today, with the probable exception of the common
carp (Cyprinus carpic) no other species is more widely
cultured. However, the spread of Tilapia around the world
was so great that it was feared that the true identity of
transplanted species would be losihe same auther
reported that the spread of Tilapn the Far East began soon
after the Second World Warbut the distribution of
introduced species for Africa is still incompletely

documented and therefore is not includ@dhe spread of
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tilapia around the world was so great it was feared that the
true identity of transplanted species would be I(Btowse
1963).

2.1.2. The Biology and Ecology of Nildilapia.

Fryer and lles (1972)reported that the male of Nile
Tilapia has two orifices situated just forward of the anal fish
.One is the anus, thether a urinogential aperture which
usually forms into a small papilla some species for example
S.macrochirthe papilla's is less prominerfHuet, 1972)
However, female of Nile Tilapia has three orificagamely
the anus, a transversal genital openingl @n microscopic
urinary orificewhich is scarcely visible to the naked eye. The
genital opening is fairly easy to recognizeSrmossambicus
and S.macrochirbut more difficult inT.Pendallibecause of
the belly(Huet, M. 1972).

Growth rate vary withspecies and the condit®rof
culture it is therefore difficult to generalizemaximum size
in given an indicavation of growth potenti&durther more,
the behavior of each species has already been described
under the general biology of the species anel general
characteristics of the two types of brooders. Exception to the
mouth brooders occur, in for exampl&.melanotheron
(referred to asS.heudelot)i where the male mouth cods the

eggs (Pauly, 1976) and in S.galilaeuswhere both parents
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mouth brooers allowing it to be one of the most prolific
species of this genus. Seasonal variation in growth rates been
reported for many fishes species inhabiting temperature and
boreal regiongBardach et al., 197Q

Seasonal differences in food availabilitgproductive
activity and change in environmental factors such as light
and temperature undoubtedly contribute to observed changes
in growth rates, but effects of individual variables have rarely
been studied and investigation of the existence of-ltarm
endogenous rhythms has been completely elevated. Tilapias
have a distinct preference for the higher water temperature.
Hence temperature is one of the most important factors to be
considered when selecting a particular species for pond
culture (Moav etal., 1977).

Fryer and lles (1972showed that the number of eggs
per clutch increases with body weight so that weight of eggs
Is proportional to the weight of the female and represent the
reproductive drain on the female ponds, or any confined
Relative to othersparking fish Tilapia feed less materials
during spang, e.g., in perch 27%f total weight is made up
by the ovarieswhile in S. variablesthe ovariesonly make
up 5% of body weight, but an equivalent amoigntost as
they breed me@ frequently Lossesat spawning are also

graters in smaller fish as is demonstrated in the cask of
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Zillii . Also, generally under natural condition matured 18 2
years. This mature related with body size i8.niloticus
mature at 17 Cmength In pands Tilapia matured much
sooner in less than six months, and this is now a well
recognized phenomend@himits, 1955and Huet, 1972 and
Bardadh et al., 1972).

Fryer and lles (1972)found that temperature plays an
important role in triggering ofreproduction. Generbl
Tilapia spawns between ZB°C and above 20°Gecondary
sexual characteristics become prominehhe dservation
reported byHuet (1972) showed that the maintenance of
Tilapia at temperature below 20fZevent reproductianThe
reducton in quantitative production was more or less
compensated by an improvement in qualify water The
light plays a major role in courtship behaviof Tilapia
courtship in aquariacould be triggered off by a long
photoperiod.Chimits (1955)reported hafTilapia maturation
to be accelerated by exposure to full light and related this to
sexual precocity in ponds and swamps. It would therefore
appear that both photopericahd light intensity influence
early maturation

Characteristics of all fish,rgwth Tilapia is indeterminate
growth in continually showing down but apparently does not

seem to stop and continuous after sexual maturity is
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achieved. In this respect fish differ from mammals where
growth virtually ceases at maturityt is not a generalute
amongst Tilapia that growth rate declines after maturity, e.g.,
galilaeus(Fryer and lles 1972).

2.1.3. Feeding habits.

|l t 6s wel l known that Tilapi
herbivorous, relatively large quantities of material have to be
eaten because the large proportion of food is indigestible
(Fish 1956) he also addethat S.mossambicus omnivorous
and feed especially on plankton and vegetation, the young
fish feed equally on plankton but also seeds filamentous
algae, notably cholrophyceahigher plants and decomposing
vegetable matter. When vegetable feeds are scarce, worms,
crustaceans, fish larvae and detritus are eaten. Ponds fish
readily takes artificial feeds like rice bran, oil cakes, chopped
leaves and kitchen feed refusal.

McBaye (1961) indicated that over crowding of Tilapia
forces the fish to anabolism and it engulfs tadpoles of frogs a
well. In general , tilapia of the genuSarotherodonare
primarily omnivores taking phytoplankton , gpehyton or
detritus while member®f the Tilapia genus tend to take
coarser food including macrophytase and are consequently
used to control weed growth in irrigation channels, ponds

and dams(Kenmuir, 1973. Tilapia measuring more than
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4-5 Cm readily takes artificial feedsluet 1972)but smaller

fish have been noted to be fed by the parent who chews up
the food into fine mashnd sprays this into a school of fry.
2.2.1. Plant protein and chengal composition of Alfalfa
meal.

The use of leaf protein concentrate has great patenti
animal nutrition. However, the use of alfalfa protein
concentrates as a protein source in diets of Nile Tilapia
(Oreochromis niloticuswas investigated bliver i Novoa
et. al., (1990). This concentrate is produced by grinding the
plant followed byseparating the juice by pressing the juice
then coagulated by heating. Leaves of plants are considered
as sources of protein, minerals and carotene. This review will
focus on leaves used in fish nutrition. With a little will be
mentioned about their use ime nutrition of monogastric
animals Alfalfa means the best fodddt is a legumeand its
leaves and stemwere exploited commercially a principles
ingredients in compose feed manufacture

Alfalfa does not appear to contaihe nutritional factors
that limit its use in composed feeds for this it is safe to be
incorporated into composed fish feed. Leaves of Alfalfa
contain 25% protein or higher and it's a good source for
vitamins E, K and caroten@atrik and Schoible1980). The

use of alfalfa leaf tein concentrate as a protein source in
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diets of Nile Tilapia (Oreochromis Niloticus) was
investigated byOlveraNovoa (1990).In contrast to the
above finding,Omar, et al., (1994) showed that fish meal
protein can substituted at 5, 10, 20 and 30% Ufaléa leaf
meal protein

Pantha (1982 found that no differencem the growth
performance and diet utilization of fish fry fed a diet when
the protein component in a 40.1% protein diet was supplied
by hearing fish meal and other one contained 75%he
hearing meal was replace by full fasoybean and
supplemented with D-Methionine. However,Jackson et
al., (1982)indicated that rapeseed meal promoted reasonable
growth of fish when it provided 50%f dhe total dietary
protein, indeedwhen the legl of inclusion was increased by
75%, there was a significant reduction in growth r&tgino
et al., (1978) studied the using leaf protein conaames in
diet of trout and carpHe determines the optimum inclusion
levels which were 40% in diets for trioand 43% for carp.

Higgs et al., (1982Yyeported that an improvement of the
growth performance for salmon when 25% of the animal
protein was eplaced with protein conceates of canola
seeds. The inclusion of Leucaena leaf meal in diets of some
fish species and shrimp was investigateéiongo et al.,

(1987) indicated that Leucaena leaf meal contair’s7%o
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crude protein, 5.7% crufdt, 6.6% ash, 15% crude fiber and
50% nitrogen free extract.

2.2.2. Effect of alfalfa meal on body weight and gain of
Nile tilapia.

Little information is available on the incision of alfalfa
meal in diets of Nile tilapia where leaves of paints are
considered as sources of protein, minerals and carotene. This
review will focus m leaves used in fish nutritiomith a little
will be mentioned about their use in the nutrition of
monogastric animals. Studies on grgxdantleaves as éiary
sources for fish have focused on the use of |[@atein
concentrates such asy® grass and alfalfa leaf protein
concentratgOgino et al., 1978 and Olverda Novoa et al.,
1990).

Shireman et al., (1978found that supplementation of
alfalfa meal in diets of grass caf@tenopharyngodon idelja
improved growth rate. AlsoPantastico et al (1986)
illustrated that supplementation of Azolla plam diets
enhanced gwth of Nile Tilapia(Oreochromis Niloticus)n
cages.Wee, K.L.X. and S.S. Wang (1987)reported that
growth performance of Nile Tilapi@Oreochromis Niloticus)
reduced by increase of ueaena leaf in the diets. While
Omar et al, (1994) showed that control group of Nile Tilapia
(Oreochromis Niloticus)had significantly (P<0.05) better
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weight gain as compared with groups of fishes fed diets
containing 9,10,20 and 30%vels protein from alfalfa meal.
Also, he addedhat increasing pl# leave mealdecreased
growth rate of blue Tilapia (Oreochromis oureys fish.
However Miguel, et al.,, (1990) indicated that diets
containing alfalfa leaf protein gave the best results with
growth rates higher than those obtained with a fish meal
based @ts when the plant protein replaced up to 35% of the
fish meal prote in the diet, but the increasingevel
depressed growth rate.

On the other handcEmil (2001) reported that body
weight of Nile Tilapia decreased as the level of Azolla meal
incased. The same author showed that begight was
numerically higher for fish fed 5%Berseem leaf meal
followed by group fed combination of 5&erseem leaf meal
and 5% Mung beenSeeds. Also, feeding of ddssem leaf
meal (&]and 10%) and combination of 5% Bsesn and 5%
Mung been seeds induced insignificantly higher baeyght
gain as compared to the control groudi et al.,, (2003)
reported that growth performance of Nile Tilapiaas
reduced when the inclusidavel of alfalfa mealwasover 5%
in the as comared with the control diet. Furthermore,
Miguel et al, (2003)indicated that growthate of Nile tilapia

(Oreochromis Niloticusyeduced whetevels of alfalfa meal

-47-



increased in the digtl5, 25, 35, 45 and, 55%). The same
author added that the leaf prioteould be included at levels
of up to 35% of the dietary protein in feeds of Tilapia.

Wee, K.L.X. and S.S.Wang (1987Y)eported that feeding
Nile Tilapia on Azolla pinnata, Medic Sativa and
penniseetum purpureum had significant effect on fivady
weight. He added that daily gain was betw8e36 to 1.13 g.
Also, Pullin et al. (1987) indicated that adding Azolla in
diets of Nile Tilapia (Oreochromis Niloticus)increased
growth rate. Soliman (1994 indicted that Nile Tilapia
(Oreochromis Niloticusfish fed dietscontainingl,2,3,5 and
8% plant leaves had significantly the best final body weight
gain as compared with control group. On the other hand,
OlveraNovoa et al., (1990)indicated that theise of purified
alfalfa leaf protein indiets of O.mosambicusreduced
performance at higher inclusion level.

Hassan etal., (1997)indicated that the supplementation
of different plant protein sources in diet of carp fishes
resultedinsignificant (P<0.05) variation growtiThe results
of Miguel, et al., (1997) indicated that the highegjrowth
rate was observed in Nile tilapi@reochromis Niloticus)
when the diets contained -30% of Cowpea protein
concentrate in replacement with Fish me@mar et. al.,

(1994) indicated that when fish Tilapia nleg@rotein as
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substituted at 5, 10, 20, and 3dé¥el by alfalfa leaf meal
body weight gain decreased significantly with increasing the
substitutionlevel OlveraNovoa (1990)showed that feeding
Nile Tilapia on dies containing 15 and 35% alfalfa meal
exhbited the highest growth response but the lowest
responseavasobserved for up fed 55% substitution level.
2.2.3. Specific growth rate (SGR).

Soliman (194) indicated that fish fed digtcontaining
different levels ofplant leaf (1, 2, 3, 5 and 8% had
significantly the best specific growth rat&l-Asgah et. al.,
(2003)found that no significant differencegere observed in
specific growth rate of Nile Tilapia when fed on diets
containing5% Alfalfa meal.Miguel, et al., (1997) reported
that speific growth rate of Nile Tilapia was significdnt
improved when fed on diets containing Azolla pinnata,
Medicago penniseetum purpureunsadek and Moreau
(1998)found that pecific growth rate of Nile Tilapia was 1.8
when cultured inponds

Cruz ard Laudencia (1978pbtained a 2.3% increase in
SGR when copra meal supplied 5% of the protein in the diet
of Nile tilapia. Omar et. al., (1994)reported that SGR of Nile
tilapias fish was significantly decreased when fish meal in its

diets was substitutedy alfalfa meal at 5, 10, 20 and 30 %



levels and the decrease was more pronounced at the higher
substitution levels.

OlveraNovoa (1990 indicated thatSGR of Nile tilapia
was best when fed on diets containing 36falfalfa meal.
AbdelHamid et al,(2000) indicated that SGR of Carps was
greater (0.98 %/day ) when fed on M.Sativa dibtsustafa
(1993) indicated that for tilapia nilotica the SGR was 0.75;
0.944; 0.991 and 1.061 %/day for 20, 24, 28 and 32 %
protein level in diets when fish were stokat a rate of 120
fish/m3 in Cages.

2.24. Feed conversion ratio (FCR).

Pullin, et al., (1987)showed that adding Azolla meial
diets of Nile Tilapia(Oreochromis Niloticus)ncreased feed
conversion ratio .AlsoSoliman (199) indicated thafish fed
diets containing different levels of plant leaf 1,2,3,5 and 8%
had significantly the best food conversion rafib-Asghag et
al., (2003) reported that no significant differences were
observed in feed conversion ratio of diets containing 15% of
dfalfa meal. FurthermoreQmar, et al., (1994) found that
feed conversion ratio were higher in Nile Tilapia fish fed
control diets as comparetb fish fed on diets containing
5,10,20,and30% protein from Alfalfa mealOgino, et al.,
(1978)indicated thatlfalfa meal could replace up to-48%



of total protein in diets for fishes without any loss in feed
conversion ratio when compared with casein control ration.
Olvera et. al.,and Chaves (1988hey reported that feed
efficiency utilizationdecreased ofTilapia fed diet containing
15 % of dietary inclusion of raw Sesbania grandifflora seed
meal. However,Emil (2001) showedthat feed conversion
ratio of Nile tilapia decreasedhenfed on diets containing
Azolla mealat 5 %. Also, he indicated thafCR decreased
significantly in groupfed on diets containindgperssem leaf
meal (5 and 10%), mung been seed (10 and 15%) and
combination of 5% of both as compared to the control group,
while FCR was numerically increased in groups fed 15%
berseem leaf meand 5% mung been seeds as compared
with control group.Cruz and Laudencia (1978pbtained an
1.53% increase in FCR when copra meal supplied 5% of the
protein in the diet. AlsoChou, et. al.,(2004) reported that
existing significant differences in FCR dish when the
replacement fish meal with soybean meal in diets up 40%.
Hassan et al., (1997)indicated that the supplementation
of different plant protein sources in diet of carp fishad no
significant (P<0.05) variatiomn FCR. Roy (1994)showel
that fish fed the water hyacinth leaf meal free diet exhibited
the best FCR followed by the group fed 25% and Gdter
hyacinth containing dietsLabib, et al., (1994) illustrated
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that no significant differences in FCR of fishes fed diet
containingO, 5, 15 and 25% Egyptian mallow leaf meal and
control group.OlveraNovoa (199) reported that FCR for
Nile Tilapia fed 35% substitutiof alfalfa meal was best,
while FCR depressed with increases in the substitug¢oel

in the diet.

2.25. Feed utilizaton and feed intake:

Pantha (1982)showed that diet utilizatiodid not affected
when diet containing 40.1% plant proteM/ee K.L. and
S.S.Wang (1987)showed that feed utilization of Nile Tilapia
decreased with increasingelicaena leaf meal levels the
diets. Nour, et al., (1989) indicated that feed utilization of
Nile Tilapia decreased by feeding diet containing 10, 20, and
30% water hyacinth leaf medDlverai Novoa et al., (1990)
indicated that the use of purified alfalfa leaf protein in diets
of O.mosambicuseduced feed utilization at higher inclusion
level. Abdelattah and Saida (1990)showed that feed
utilization efficiency of Nile tilapia was not affected by
feeding on diet containing Azolla meal at a level of 25 %.
Moreover, Omar et. al., (1994) indicated feed utilization
reduced of Nile Tilapia fed different levels of Alfalfa meal
(5, 10, 20 and 30%).

Omar et al., (1994)indicated that fed utilization was

poorer when Nile Tilapia fed diets containing leave plant

-52-



protein. Hassan et al., (1997) indicated that the
supplementation of different plant protein sources in diet of
carp fishes had no significant (P<0.05)effects on fed
utilization. Soliman (199) showed that nutrient utilization
of Nile Tilapia (Oreochromis Niloticusjmproved when fed

on diets containing 1,2,3,5 and 8% plant protein sources as
compared with control groupAl-Asgah et. al., (2003)
showed that nutrient utilization reduced of Nile Tilapia when
fed diets containing 5% Alfalfa meal, as compared with
control group. The efficiency of fed utilization decreased
linearly when the level of Alfalfa meal in diets increased
over 5% Hossan, et al., (2001)indicated that feeding fishes
in diets contaning Sesbania meahad no affect onfeed
utilization. Al-Ashgh et al., (2003) illustrated that feed
intake reduced in Nile Tilapia fed diets containing Alfalfa
meal as compared with control group.

2.26. Protein efficiency ratio (PER).

Miguel, et al, (1990) indicated that protein efficiency
ratio was highein fishes fed control diet, 15, and 35 alfalfa
meals as compared with other treatments gro8pliman
(199) indicated that Nile Tilapia fish fed dietsontaining
1,2,3,5, and 8% plant leaves had significantly the best protein
efficiency ratio as compared with mwol group. Also,Al-

Asgha et. al.,(2003)reported thaprotein efficiency ratio in
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Nile Tilapia was not affected significantly when fed diets
containing 10 orl5% Alfalfa meal. WhileEmil (2001)
reportel that protein efficiency ratiof Nile Tilapia wee
worstwhenfed Azolla mealat 15% level as compared with
other group The same author reported that the best PER was
recorded for fish fed 10% berseem meal followmd the
group fed combination of 5% berseem meal and 5% mung
been seedsViohanty and Dash(1995)showed that use of a
diet containing 60 % of dry Azolla improved the PPE to 1.77
Chou (2004)reported thasignificant difference®xisted
in PER of fish when the replacement fish meal with soybean
meal in the dieteached10%. Miguel, et al.,(1997)indicated
that the PERof Tilapia wasthe best when cowpea protein
concentrateeplaced 40% of Fish meal in the diStone et
al., (1999) indicated that PERalue wasbest for fish fed on
silage.Omar, et al., (1994)indicated that when fishilapia
fed meal protein as substituted at 5, 10, 20, and 30 % by
alfalfa leaf meal PER decreased significantly with increasing
the substitutionThe same author showed tlaatding of 15%
Leucaena leaf me#b diets of Tilapia resulted in higher PER.
Labib, et al., (1994) illustrated that PER was similar for
fishes fed diet containing, 5, 15 and 25% Egyptian mallow
leaf mealto thecontrol group Goel et al., (1977)indicated

that PER was improved by addition of the cauliflower leaf
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protein concentrat to diets of fish containing the wheat
flour.
2.2.7. Protein and energy utiliation.

Miguel, et al., (1990) indicated that carcass nitrogen
deposition were best for fishes fed 15,35,25 and 15% alfalfa
meal as compared with other w@igy treatmentor control
group But the highest value for nitrogen utilization for
fished fed diet containing 15% Azolla meal. Alslbe highest
energy utilization was ecorded for the group fed 10 %
Berseem meal, while the lowest werecords for the group
fed 5% Bers&m meal and 5% and 10% mung bean seeds.
Chou (2004)reported thatreplacement of Fish meal with
soybean meal up to 40 % in diets of tilapia resulted in
significant differences in NPU. In this connecti@mar, et
al., (1994) showed that replacing Fish meptotein with
alfalfa leaf meal at 5,10,20 and 30 % levels in Tilapia diets
decreased the apparent net protein utilization with each
increases in the level of alfalfa leaf protein

However, Roy (1994)showed that fish fed the water
hyacinth leaf meafree diet exhibited the best protein
utilization followed by the group fed 25% and 50&wels
respectively Labib, et al (1994)illustrated that net protein
utilization was similar for fishes fed 0,5,15 and 25%

Egyptian meal and control group.
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2.28. Body length(BL) and condition factors (K value).

Roy (1994)showedbody length of Nile Tilapia was
significanty decreasedvhen dietcontainedAzolla pinnata,
Medicago sativa and penniseetum purpureumAbdel
Hakim, et al., (2008) indicated that replacingd0 % of
soybean protein by ésame meal protein had no significant
effect on body length of Nile tilapigOreochromis Niloticus)
AbdelHamid, et al., (2000) indicated that condition factor
of grass Carp(tenopharyngodon ideljawas highest when
fed on det containingM. Sative
2.29. Mortality rate.

Miguel, et al., (2003)showed that mortality rat was not
affected with adding of different levels of Alfalfa meal in
diet of Nile Tilapia.(Oreochromis Niloticus)Also, Miguel,
et al., (1990) showedthat feedingO.mosambicun diet
containing alfalfa meahad no affects on mortality rate.
Olvera and Chaves (1988gported that survival rate was
adversely affected in Tilapiaontaining15% dietary of raw
Sesbania grandifflora seed me#&lassan et al., (1997)
indicated that thesupplementation of different plant protein
sources in diet of carp fishes no significare<@.05)

variation in survival rate.



Miguel, et. al., (1997) reported that replacement of
Fishes in Tilapia diets with 40 % of @Gpea protein
concentrate had insignificant effects on mortality .rétethis
connectionOmar, et al., (1994) showed that substitution of
Fish meal protein with alfalfa leaf meal at 5,20 and 30 %
levels decreased significantly survival raféahid, et. al.,
(2003) reported that morality rate of Nile Tilapia was not
affected when used freeze moringa leaf meal in diets in
whole experimental period.

2.3.1. Chemical body composition

Al-Asgah, et. al.,(2003) reported that body moisture
conent of Nile Tilapia (Oreochromis Niloticus)increased,
while fat content deceasedhen te dietarylevel alfalfa meal
increased froml5 to 20%.The level of alfalfa meal ish
diets did not affect body crude protein and ash content.
Miguel, et al., (1990)reported hat the carass lipids content
of fishes fel the alfalfa meal was lower that of tleosed
purified alfalfa protein. Furthermore, theveas an overall
trend of deeasing carcass lipids content withcreasing
inclusion levels of both crude and purifiedadiih meal. They
aso added that there was an inverse relationskipvden
moisture and lipid level in carcass.h@ carcass protein
content of the control fish was significantly lower than that

other treatmented alfalfa meal dietsOlverag et al., (1988)
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used varying levels of alfalfaneal in diets of fishesThey
indicated that carcass protein were higher as compared with
fishes fed other plant protein origin, hile there was a
slightly reduction in body fat with increasing levels alfalfa
meal, which cold gave been due to dietary energy reduction.
Hossain et al., (2002) reported that fish fed diet
containing Igher levels of Sesbbania sedusd lower body
crude protein, lipid and gross energy content as compared
with those fed control diet. Appler and Jauncey (1983)
showed thatthere is amarked decrease in carcass lipid
content ofO.niloticus fed diet containing filamentous algae
as partial or sole source of dietary protelEmil (2001)
indicated that the highest body crude protein content and
retention were recorded fd¥ile tilapia fed 10% berse meal
and group fed 5% mung bean seeds. Moreddassan et
al., (1997) indicated that the supplementation of different
plant protein sources in diet of carp fishessulted inno
significant (P<0.0%variation in the body composition.

Omar, et al., (1994) indicated thatsubstitution of Fish
meal with 5, 10, 20 or 30 % alfalfa meal decreased
significantly carcass crude protein contents and the decrease
was more pronounced as the level of sulmsdn increased.
Nour, et al.,, (1989) feeding Nile tilapia (Oreochromis

Niloticus) or grass carpGtenopharyngodon ideljaon diets
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containing water hyacinth leaf meal had no effect on Fish
body chemical composition.
2.3.2.Water quality traits

Tilapia is able to exist over a wide range of water
temperature from -840 C but the temperature to which they
will adapt upon sudden transfer depends on the temperature
to which they have been acclimatdtishai (1965)quotes a
range of 17.2-19.6 C lelow which most tilapia showed
decreases in growth rate. Generally, a temperature-282%
Is required for spawning to take placgHuet,
1972)Temperature above 20C will trigger off development
of secondary sexual characteristics and nest builtkinger
and lles, 1972) Hassan et al., (1997) showed that water
temperaturefor fishes fed Azolla pinata, Alfalfa meal,
Medicago sativa and Napier grass, Pennisetum purpureum
were 27.05, 26.6, 28.5, and 25.5C respectivdlile least
degree was recorded for rdomol grous and the highest for
treated group. However, the dissolved oxygen was slightly
decreased in fertilized fields compared to other fields.
Acreage of available phosphorous ranged between 0.44 and
0.82 mg/L which represent the normal range of the
phosphorous in fish ponds. This range was found to be
suitable for growth.Also, Boyd (1990)showed that nitrite



concentration was higher in fertilizer ponds which may be
due to accumulationf nitrogen from the fertilizen the diet.
2.3.3.Economicalefficiency evaluation.

Jauncey and Ross (198®)dicated that some of the most
promising alternatives of fish meal are the plant proteins of
oilseed cakes and meals which are theibyroducts of
extraction of the grater part of the oil from oilseellgst of
theses cakes are ready available and rich in proteib@26)
Nour, et al., (1989)reported that net revenues was highest in
Nile Tilapia (Oreochromis Niloticus) when fed diets
containing Medicago sativa followdaly groups fed different
sources bplant protein.Hanely (1991)reported that because
of the high cost of fish mealf Tilapia diets most studiesn
their nutrition have been concerned with substitution of this
component with lower cost protein sources and by product
material. These stugs have included material of plant
protein origin such as alga, copra, groundnut, soybean,
rapeseed, sunflower, cottonseed, alfalfa and Leucaena
leucephalanealegMirnova 1975, Jackson, et. al., 1982 and
Olvera Novoa, et. al., 1990 From a nutritional prspective
such protein concentrates have proven beneficial for only a
limited number of cultured fish species. However, their
potential usefulness may stile depend upon the cost of their

extraction and preparatid®@Ilver-Novoa et al., 1990Q.

-60-



Miguel, et al., (1990) showed that the high cost and
fluctuating quality offish med have led to the neeto
identify alternative portion sources for use fish feed
formulation. Considerable emphasis has been focused on the
use ofunconvential plant oilseed raés, including soybean
meal, groundnut, and cottonseed and rapeseed meal.
Recently interest has been centered on the evaluation and use
of unconvential protein sources such as aquatic macrophytas,
poultry by productagricultural by produt; invertebrate ded
organisms, and singlerotein hydrolysates(Appler and
Jauncey, 1983). However, the rising cost and uncertain
availability of fish meal have letb a high price for turtle
feed Replacement of fish meal with alternate protein sources
could be of consierable economic advantagfsee 2002)
plant protein may be good altaeives because of their
price's. Furthermore Emil (2001) indicated, that economical
evaluation revealed that feed cost /kg fish decreased with
feeding of 15% Azolla meal as comparediwcontrol group.
Further more, he indicated also thae teconomical study
showedthat feed ost /kg fish decreased with the usé

berssem meal and mung bean seeds as compared with control

group.
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3-SDOHTEM DNA SLAIRETAM

This experiment was conducted in closed water system
belong to Departmentof Animal Production, Facultyof
Agriculture Al-Azhar University, CairoEgypt in order to
investigate the effect obubstitution of graded levels of
Alfalfa meal (Medicago SativaR5.0,50.0 and 73 % by
soybean meain fish diet on growth performancehemical
body compositionand water quality traitof Nile Tilapia
(Oreochromis niloticus)reared in tanksThe experimental
period was lasted 119 days (17 weeks). The experiment
started & the first of July, 2004 and finished at'B®f
October, 2004.

Design of on experiment shown in the following:

.. .. I ..
.).. Joog U

Design

> T3
25% 50%
R1 R2 R3 R1 R2 R3 R1
90 fish | | 90 fish | | 90 fish| |90 fish| | 90 fish| [ 90 fish| |90 fish

Total (1080 Fish)

R3
90 fish
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3.1. Experimental system.

The experimental rearing systemias consisted of
series of twelve rectangular fiberglass tanks eachordd
cubic meter water volume (Im x2m x 0.5m) in the present
study. The experimental tanks represented four nutritional
treatments (Three replicates each) including the control
soybean meal diet where dehydrated alfalfa meal replaced of
25.0 % (T2), 50.0%T3) and 75.0% (T4) of soybean meal
protein.

The water supply of these tanks was the drinking top
water which derived from the mechanical filter reservoir via
a pump to another two fiberglass tanks of 5.8 ddpacity.
The series of the experimental fibeggatanks are connected
together with a tap dechlorinated water supply as well as
drainage system which is connected with the mechanical
filter. All experimental series fiberglass tanks were supplied
with air through an aeration system which connected arth
oil free compress of (30 hr).

Design of on experiment shown in the following:
3.2. Experimental fish and stocking density.

Nile tilapia (Oreochromus Niloticys all male
fingerlings sex revesed with hormone treatmemtere used
The fish were purchadefrom private hatchery, Kafr EIi

SheikhGovernment, Egypt and transported at easy morning
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using a special fish transport care with aeration facilities.
Fish were acclimated to the experimental system for 15 days
and fed the control diet as a conditionipgriod before
starting the experiment. Thereafter the fish were randomly
distributed into four experimental groups each in three
replicates representing one of the dietary treatments and
stocked in the experimental tanks at a rate of 90 fistam
averageinitial weight was 27.50,+0.109 and the average
initial length were 8.0,+0.30CHiish. The experimental
period was lasted 17 weeks (119 days).



Table (1) A chemical proximate analysis of the ingredients used in the experiment (On DM basis)

Ingredients DM MO % |[CP% |EE% |CF% | Ash% NFE* | GE ME
% % Kcal** | Kcal
DM**
Ground yellow corn 87.30| 12.7 7.7 4.1 2.5 6.5 79.2 | 4204 | 477
Soybean meal 40.57| 9.43 44.0 2.1 7.4 6.5 40.0 | 4580.5| 3950
*Dehydrated alfalfa meal 93.04| 6.96 21.24 | 4.57 15.38 | 16.41 42.4 3065 | 2921
Corn gluten 91.26| 8.74 60.0 2.9 1.6 2.0 33.5 5035 | 4442
Wheat bran 88.2 | 11.8 11.9 3.0 11.0 5.0 69.1 3782 | 3888
Moles 75.0 | 25.0 4.4 0.1 - 9.8 85.7 2851 | 139

* Alfalfa meal was obtained from IBEXAIFA Company Egypt.

** NFE= Nitrogen free extract 1 Both ME and GE calculated as the following equation

*** GE = Gross energy

***+* Metabolizble energy = 53+58 (% CP +2.25 x EE + 1.1 NFE).

- DM = Dry Matter, MO = Moisture, CP= Crude Protein, EE = Ether extract, CF = Crude Fiber



3.3. Experimental diets.

Chemical a proximate analysis of feed ingredients used
in the present study is presented in Table (1). Four
iIsonitrogenous and isocaloric experimental diets were
formulated to provide 25.0 % crude protein and 3235 ME
Kcal/ Kg diets. (Table 2).The fish dibad served as a control
diet (T1) containing protein from soybean meal. The soybean
meal protein was substituted at a rate of 25.0, 50.0 and 75.0
% protein from dehydrated alfalfa meal (second T2), third
(T3) and fourth (T4) diets respectively. Thesetsliavere
compared with a control diet (T1) in which soybean meal
was the sole protein source.

All the experimental diets were prepared by fine grinding
of the dietary ingredients. Thereafter all ingredients included
in each experimental diet were handmixed and crushed
graded and produced in pelleted form (0.2 Cm in diameter)
using mincing machine after mixing with 25.0% of water.
The experimental pellets were sun dried in good storage
condition till the experimental start.

All the experimental igts were tested simultaneously in
triplicate. The fish were fed by hand at a rate of 3.0%of tank
fish biomass twice daily at 9.00 am and 3.00 pm. Daily the

quantities of feed were adjusted every two weeks according



to the last total fish biomass weighadd counted. Fish were

fed for six consecutive days.

Table(2): Composition and chemical analysis of the experimental diets.

Ingredients Control
T1
Ground yellow corn 47.50
Soybean meal 30.00
Gluten 12.50
Wheat bran 2.00
Alfalfa -
Moles 3.00
Mineral and vitamin mixture* 0.50
Sunflower oil 4.50

Total

Calculate diet compgition:
CP%

ME Kcal/kg.

Lysine %.

Methionine %.

Methionine + Cystine %.

Analyzed:
C.P %
C.F %.

* Each kg of mixturecontain: Each 1 kg of prmix contain: Vit.
A,12000 IU; Vit. D 32000 IU; Vit. E 10mg; Vit. K. 2mg; Vit. B1 1mg;
Vit. B6 1.5 mg; Vit. B12 10mg; Vit. B2 4mg; Pantothenic acid 10mg;
Nicotinic acid 20mg; Folic acid 1mg; Biotin 50mg; Cholinokloride
5mg; Copper 10mg; Iron 30mg; Manganese 55mg; Zinc 55mg; and
Selenium 1mg.
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Table (3): AA Amino acid conten of the experimental diets*.

Arginine

Histidine

Isoleucine

Leucine

Lysine

Methionine

Phenylalanine

Threonine

Tryptophan

Valine

* Methionine + Cystine.
* Phenylalanine + Tyrosine.
* According To NRC 1993.

3.4. Growth performance and feed utilization parameters.
3.4.1 Growth and efficiency of feed and protein utilization
parameters:

Average weight gain (AWG), averageaily gain
(ADG), specific growth rate (SGR%d), feed/gain ratio, feed
conversion ration (FCR), protein efficiency ratio (PER) and
survival rate were calculated according to the following

equations:



1) Average weight gain (g/fish) (AWG):
WG = W2i W1
Where: W1 = the initial weight (g)
W2 = the final weight (g)
2) Average daily gain (ADG)
Average daily gain (ADG) was estimated according to
the following formula

ADG w2 - wl

Where: W1= the initial weight (g)
W2= the final weight (Q)
T = Experimental period (d)
3) Specific growth rate (SGRY):
Specific growth rate (SGR) was estimated according to

the following equation:

_ Lnw2- Lnw1
Period(day9g

SGR X100

Where Ln = Natural Logarithm (Io'é?
W1= Mean initial weight (Q)
W2= Mean firal weight (g)
4) Relative growth rate (RGR)
The relative growth rate was calculated according to

the following equation.

_W2-wi

RGR = X100




Where: W1= the initial weight
W2= the final weight

5) Feed conversion ratio (FCR)

Dry feed intakgg)
Live weight gain (g)

FCR =

6) Protein efficiency ration (PER)

PER = Live weight gain (g)
Protein intake (Q)

3.4.2 Proximate analysis of fish and diets.

At the start of the experiment 10 fish were taken and kept
frozen until carried chemical analysis. At the end the basal
diets and a random sample of five fish waslemdéd from
each treatment, weighed and dried, then grounded before
being assayed for moisture ,crude protein, crude fiber, ether
extract and ash by using Standers Methods (AOAC,1990).
Gross energy calculated according (NRC, 1973).

The cost of feed to s unit biomass of fish was
estimate by simple economic analysis. The estimation was
based on local retail sole market price of all the dietary
ingredients at the time of the study (in LE/Kg).At the end of
the experiment an economic efficiency was condudtzd
determine the cost of fed and tilapia fingerlings to produce

one Kg market fish wet weight according.
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EE%= Total income (LE)/Total cost (LE).
3.5. Water quality traits.

Water temperature, pH dissolved oxygen, ammonium
(NH3), nitrate (NQ) and Nitite (NO,) were all periodically
measured during the feeding trials. Water temperature was
measured daily at 8.00 o; clock a.m. by using a thermometer
while pH was monitored once per day using ORIOW pH/ISE
meter model EA 940 EXPANDAPLE IONANALYZER.
Dissolved oxygen was measured two times a day (8.00 and
16.00 O'clock a.m.) at a depth of 30 Cm with an oxygen
meter (WPA 20 scientific Instrument)

Also, water samples were taken every two days for
analysis of ammonia, nitrate and nitrite. Analytical methods
were carried out according to the American Public Health
Association(APHA, 1992).

3.6. Economic evaluation:

Economic evaluation of the experimental diets has
been calculated by evaluation the feed cost in Egyptian
pound (L.E) needed to produce 1 kg okliweight gain of
each experimental fish group.

Feed cost (L.E) = (feed cost/kg) X (food consumption)

Cost (L.E/gain "kg") = (feed cost/kg) X FCR.
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3.7. Statistical analysis.

All obtained data were analyzed using statistical analysis
system softwar¢SPSS 1995, Version 9FOR WINDOWS),
the used model was Yij=u +Ti+ ejj
Where Y= the observed value = population means, T= the
effect of nutritional treatment, e = the standard error. One
way analysis of variance anbuncan's Multiple Range
(1955 test wereused to compare between the parameters of
the different nutritional group. The differences were

significant at 0.05 levels.
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4- RESULTS AND DISSCUSION

4.1. Growth performance of Nile Tilapia as affected with
alfalfa meal.
4.1.1. Body weight (BW).

An aerages body weight of Nile Tilapia for
experimental groups contr¢T'l); 25 % alfalfa mealT2); 50
% alfalfa meal T3) and 75 % alfalfa mealTé) are
presented in Table4). At the start of the experimerdn
averags of initial weight had ranged beegn 27.41to 27.50
g with insignifiant differences indicating the random
distribution of individualweight among the treatment groups
at the experimental start. At four weekseriod after
experimental start averages of body weightTity T2;T3;T4
groups vere found to be 49.3650.12; 48.33 and 42. g
respectively and analysis of variance of results showTthat
T2 and T3 groups had significantly §®.05) higher BW as
compared D3 groups which received the dmtaining75%
of alfalfa meal. At 8 weeks &t experimental start averages
of BW of the sameroups cited before were 73.11;72.0;66.0
and 60.0 g respectively .The statistical evaluation of results
show thatTl and T 2 groups had G5 gni f
higher BW followed in a significant decreasing order
(P00.05) by T2 and T3 respectively. The same trend was

observed at 12 weeks after experimental start whérand
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T2 groups had significantly 0.05) heavier bods than
those ofTf3 andT4.

Table (4): Effect of feeding different dietary alfalfa meal on body
weight and gain of Nile Tilapia reared in tanks (Mean + S.E).

Levels of alfalfa meal

Parameters

(T1) Control

T2 (25%)

T3 (50%)

T4 (75%)

Body weight (g).
Initial
4weeks
8weeks
12 weeks

16 weeks

Gain weight (q).
0-4 weeks
4-8 weeks
8-12 weeks

12- 16 weekd

0-16 weeks

Daily gain (g).
0-4weeks
4-8weeks

8-12 weeks
12-16 weeks
0-16 weeks

ad 6é.
(P<0.05).

means i n

27.50+1.21
49.36+3.22
73.11+3.26
93.22+2.23
112.66+2.38

21.86+1.02

23.75+2.02

20.11+2.08
19.44+2.0%
85.16+5.03

0.78+0.08

0.84+0.08
0.72+0.1%
0.69+0.18
0.76+0.17

each

27.40+1.32
50.12+3.23
72.0+3.02

95.80+3.11
112.0+2.66

22.72+1.33
21.88+3.6
23.80+3.13
17.0+1.99

84.60:4.22

0.81+0.0F
0.78+0.09
0.85+0.08
0.61+0.08
0.76+0.3%

27.45+1.03
48.33+4.13
66.0+4.03B
80.12+3.20
88.10+2.71

23.88+2.02
20.88+0.88
14.12+0.58
7.98+1.96

60.65+2.58

0.85+0.F
0.63+0.07
0.50+0.04
0.29+0.16
0.57+0.08

row have

27.41+1.0

42.0+3.13

60.0+3.06

75.10+2.56
82.75+2.31

14.59+0.98
18.0+0.79
15.10+0.89
7.65+0.99
55.34+2.31

0.52+0.02
0.64+0.1%
0.54+0.05
0.27+0.18
0.49+0.09

he

di fferert



At the end of the experimental period (j.&6 weeks
after) averages final BW were found to be 112.66; 1120.0;
88.10 and 82.75 g forl; T2; T3 and T4 groups respectively
The analysis of variance of BW at the end of the
experimental period revealed th&@tfl and T2 groups had
significantly (RO 0.05) higher BW compared t®3 and T4
groups which indicated that incorporation of dried alfalfa
meal showed that excdad the 25 % alfalfa incorporation
level depressed tilapia growth rate.

4.1.2. Body weight gaitBWG).

Concerning the results of weight gain (W@yerages of
WG during the first four weeks for1, 72, T3 andT4 groups
were found to be 21.86;22.72;23.88 and 14.59 g respectively
where T1; T2 and T3 groups had significantly (0.05) the
highest WG values compared to the group fed diet containing
75% of alfalfa meal. During the period from 4 to 8 weeks
after experimental statihe control grouphad significantly
(P (0.05) the highest average WG followed in a significant
decreasing order b§2; T3 and T4 respectively.

During the third period (@2 weeks)averages of WG for
the treatment group$l; T2; T2 andT4 were 20.11;23.80;
14.12 and 15.10 g respectively whé@r2 group showed the
hi ghest (P0O. 05) WG value
deaeasing order ( POM5) by T1 and T3 and T4
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respectively. During the period 12 to 16 weeks after
experimental starf1 group showed the highest WG values
followed in a significant decreasing order Bg; T3 and T4
groups respectively.

4.1.3. Daily gain ([15).

Table @) also shows the effect of feeding different levels
of dried alfalfa meal on daily gains of Nile tilapia
(Oreochromis Niloticusfed differentdietarylevels of alfalfa
meal. The results indicated that the average daily gain during
the first experimeratl period (0-4 weeks) were found to be
0.78;0.81;0.85 and 0.52 g fgroups fedT1; T2 (0.25%);T3
(0.50%) and T4 (0.75%) respectively. The analysis of
variance indicated that both groups fé# and T3 recorded
significantly (POO0O.05) higher
control or group fed 75 % of alfalfa medl4). During the
period of 48 weeks after experimental star{ the data
indicated also that group fed control diet significantly
( POO . BebvpluelofiDg when compared with groups fed
different levels of alfalfa meal. During the pericdsem 8-12
weeks after experimental start the analysis of variance
indicated that the group fed 25 % of alfalfa me&R)(
recorded significaty (P<0.05) higler DG as compared with

other dietarnjtreatment.



During the period from 12 th6 weeks of experiment

the values of DG were found to be 0.69;0.61;0.29 and 0.27
for T1; T2; T3 and T4espectively The statisticalanalyses
indicated that theontrol grouphads i gni fi cantl vy
the highesDG followed in a significant decreasing order by
groups fedT2; T3 and T4. The daily gain of Nile tilapia
(Oreochromis Niloticus during the whole experimental
period (016 weeks) indicated thatl and T2 groups showed
significanty ( P O 0 .higter) values of daily gain as
compared with groups feti3 and T4 respectively Thegroup
fed on T4 recorded the lowegalue of daily gain (Tabld).
These results indicated that increasing the incorporation level
of dried alfalfameal in growingof Nile tilapia (Oreochromis
Niloticus) diets over 253% in replacement with soybean
meal depressed growth rate as well as gains in body weight.

These results are in accordance with the findihgvee,
K. L. and S.S. Wang (1987)who reported that growth
performance of Nile tilapiavas reduced byincreasing the
level of Lucerne leaves in the diet. Whi@mar, et al.,
(1994) showed that control group of Nile tilapidad
significantly (POO.05) better
groups of fishes fed diets containing 9, 10, 20 and 30 % with
protein from alfalfa meal. Also, they indicated tivatreasing

plant leave meal levels in blue Tilapia diets decreased its
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growth ates. Nour, et al., (1989) indicated that with
increasing the levels of water hyacinth leawe=al in the diet
of Nile tilapia growth ratelecreased.

Miguel, et al., ( 1990) indicated that diets containing
alfalfa leaf protein gave the best resutib growth rates
which werehigher than those obtained with a fish meal based
diets when the plant protein replaced up to 35 % of the fish
meal protein in the diet, but thecreasing théevel over 35%
decreased growth rate. Thebtained results arealso
confirmed by those obtaine8oliman (199%) who indicated
that clover leaf protein could replace safely 30 % of soybean
meal protein in tilapia diets. On the other haBdhunba et
al., (1988) indicated that growth rate of Nile tilapia
(Oreochromis Nibticug decreased when fedn diets
containing water plant AzollaShireman et al., (1978
reported that supplementation of alfalfa meal in diets of grass
carp (Ctenopharyngodordella) improved growth rateEmil,

H.S. (2001) reported that body weight of Nile tilapia
(Oreochromis Niloticus decreased as the level of Azolla
meal in diets increased which in accordance with the results
presented in Tabled).

The same author showed that body weightis
numerically higher for fish fed 5 % berseem leakain

followed by groups fed combination of% berseem leaf
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meal and 5 % mung been seeds. Also, feeding of berseem
leaf meal (5 and 10 %) and combination of 5 % berseem leaf
meal and 5 % mung been seeds induced significantly higher
body gains as comparedtt@e control group.

Ali, et al., (2003) reported that growth performance of
Nile tilapia (Oreochromis Niloticus was reduced when the
inclusionlevel of alfalfa meal was over 5 % in the diets as
compared with control diets. Further mavéguel, et al.,
(2003) indicated that growth rate of Nile tilapia
(Oreochromis Niloticus decreased when fedn diets
containing different levels of alfalfa meal (15, 25,35,45 and
55 %) .The same author added that the leaf protein could be
included at a level of upp 35 of the dietary protein in feeds
of Tilapia. In this connectioEl-Gendy (2006)investigated
the effect of replacing 26% of soybean meal with broad
bean leaves (BBL) or cucumber leaves (CL) or Sq(f@iks)
on growvth performance of Nile tilapia Qreodromis
Niloticus). He found that the control (soybean meal) group
and the BBL group had significantly higher averadgaly
body gain final weight, and relative and specific growth rate
compared to CL and SL groupsbdelHakim, et al., (2008)
indicated hat replacing 30 % of soybean protein by Sesame
seeds cake protein improved significantly final body weight

of Nile tilapia (Oreochromis Niloticus But weight gain or

-719



daily gain was not affectedThe same author added that
replacement of 30 % of soybeareah protein with deride
rumen contents (digested plant materials) had no adverse
effects on growth performance of Nile tilapi@réochromis
Niloticus).
4.1.4. Body length (BL).

An average results of body length (Cm) and condition
factor CF) for experimental groups fed control; 25 %2);
50 % (T'3) and 75% T4) of alfalfa meal are outlined in Table
(5). At the start of experimeraverages omitial length had
ranged between 8.0 to 8.4 Cm, with insignificant differences
among the treatment groups dicating the random
distribution of average of body length for the mentioned
individuals among the experimentglopes. At 4 weekafter
experimental staraverages. Of body length for trebove
mentioned groupsvere found to be 10.3;10.2;10.5 and 9.9
Cm respectivelyThe data of body length athe period8
weeks of experimental start indicated that groups fed control
and T2 wer e si gni fi ctlenhighestin thet O 0 .
values of BL ,followed in a significantP<0.05) decreasing
order by groups fedT3 and T4 respectively ,although
differences insignificant among@3 and T4.The same trend

was observed at 12 weeks after experimental start ,\Wiiere



and T2 groups

had

length than those of groups f&@ andT4.

Table 6): Effect of feeding different dietary alfalfa meal on body length

significantly

and condition factor of Nile Tilapia reared in tanks (Mean + S.E).

Parameters

Body length (Cm)

Initial

4weeks
8weeks
12 weeks

16 weeks

Levels of alfalfa meal

(T1)
Control

8.0+0.03

10.3+0.82
12.4+1.35
14.6+1.09
15.7+1.22

T2 (25%)

8.4+0.06
10.2+0.56
12.3+2.0
14.7+1.08
15.4+2.36

T3 (50%)

8.1+0.03
10.5+0.58
11.9+3.13
12.3+2.07
13.4+1.4%

T4 (75%)

8.3+0.06
9.9+0.22
11.7+2.37
12.1+2.18
13.3+1.3%

Condition facto(CF)

Initial

4weeks
8weeks
12 weeks
16 weeks
a-d
(P<0.05).

éémeans

5.37+0.92
5.52+0.87
3.83+0.82
2.99+0.82
2.91+0.9%

in each

4.62+0.79
4.78+0.7%1
3.87+0.80
3.01+0.6%
3.06+0.87

row have

5.26+0.68
4.17+0.8%
3.91+0.88
4.30+0.58
3.66+0.7

t he

4.79+0.90
4.32+0.96
3.74+0.79
4.23+0.89
3.51+099"

di fferent

At the end of the experimental period (i.e,16 weeks)
the averages of final body leng{itm) were found to be
15.7;15.4;13.4 and 13.3 Cm respectively for the axpntal
groups fedexperimental diet3'1; T2; T3 and T4 (Table5).

The analysis of variance indicated that the body length of
Ni |l e wer e

til api a significant

-81-



and group fedT2 (25 % alfalfa meal), followedn a
significant (p<0.05) decreasing order by the groups f&d
and T4, and differences in BL among T3 and T4 was
insignificant.

These results are in agreement with those obtained by
AbdelHakim, et al., (2008)indicated that replacing 30 % of
soybean protein by ésame mealprotein had no significant
effect on body length of Nile tilapid.abib, et al., (1994)
showed that body length of Nile Tilapia waslecreased
significanty when diet inclusion Azolla pinnata, Medicago
sativa and penniseetum purpureuroyce, W.F. (1984)
showedbody length of Nile TilapigOreochromis Niloticus).
was significarly decreasedwhen diet inclusion Azolla
pinnata, Medicago sativa and penniseetum purpureum
4.1.5 Condition factor CF).

Data of condition factor (CF) of Nile Tilapia
(Oreochromis NMoticus). Fed different levels of alfalfa meal
are given in table (5). An averages of CF at the initial weight
were found to be 5.37; 4.62; 5.16 and 4.79 respectively for
groups fed T1, T2, T3, and T4. The analysis of variance
indicated that insignificantlifferences was detected among
the dietary experimental grosip/Vhile the resultof CF after
4 weeks of experimental standicated that the values GiF

range betweert.17 to 4.78 with insignificant differences
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among dietary experimental graipThe data of CF at 8
weeksafter startindicatedthat CF value was insignificantly
affected as the levels of alfalfa meal increased in the diet
(Table 5).

During the third period (12 weeks of experimental
start) the averages of condition factqsF) for treatnents
fed T1; T2; T3 and T4 were 2.99, 3.01, 4.30 and 4.23
respectively, whereT4; T3; have higher values of CF,
followed in a significant decreasing ord@#<0.05) by groups
fed T2 and T1.The average results d@F at the end of
experimental period (1&ees) were found to b2.91; 3.06;
3.66and3.51,wher the group34 and T3recordedhe higher
value of CF valuethan those fed controll or T2 group
Finally it can be observed that from the previous results a
comparison among values of condition factor fishes
through the experiment in this study indicated that the
average condition factors values of fishes varied thy
levels of alfalfa meal in the dietHowever the smallest
condition factor 2.91) at all was that of fistied on the T1
control group. This might be attributed to unfavorable
environmental condition. On the other hand the highest
values ofCF (3.66 was recorded for fishes stoked in ffi2
group which received low level of alfalfa meal .The resofts

the present study a partial agreememiith Pfeiffer and
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Lovell (1990)and Carter, et al (1993)who found that fish

fed on the pelted diets had significantly higher condition
factor . In contraryAnwar, et al., (1982) found that
condition factor recorded 1.50 to 1.74 fGyprinus carpio

fed sewage sludgeAbdelHamid, et al., (2000) indicated
that condition factor of grass Carp was highest when fed diet
fed M.Sative

4.1.6 Feed consumption (FC)

Results of feed consumption (FC) and feed conversion
ratio (FCR) of Nile tilapia fed cdrol and different levels of
alfalfa meal diets are given in Table §).The data of FC
during thefirst 4 weeksafter experimental start indicted that
FC of Nile tilapia was signi
group fed T2 (25.0%) of alfalfa meal, followingin a
significant deceasing order by groups fed conff@;and T4
groups respectivelyThe group fedT4 (750%) recorded a
lower value of FCAn average values of FC at 8 weekter
experimental start were found to be 35.0; 38.0; 35.0 and 30.0
g respectiely for groups fedl'l; T2; T3 and T4 respectively.

The analysis of variance showed that also the group fed on
diets containing medium level of alfalfa meal consumed
higher values of FC as compared with other dietary treatment

or control group, following ina significant



decreasing order by groups féd and T3. While group fed

T4 recorded a lower value BLC.

Table (6): Effect of feeding dietary different alfalfa meal levels on feed consumption

and feed conversion ratio of Nile Tilapia rearéd tanks (Mean + S.E).

Parameters

Feed consumption (g/Fish)

4weeks
8weeks

12 weeks
16 weeks
0-16 weeks

Levels of alfalfa meal

(T1) Control

24.0+1.36
35.0+2.1%
45.0+0.06
94.0+3.18
211.0+3.18

T2 (25%)

26.0+1.33
38.0+2.60
48.0+008
115.0+3.18
224.0+2.87

T3 (50%)

24.5+2.1%
35.0+1.99
46.0+0.08
101.0+2.50
203.0+3.33

T4 (75%)

18.0+1.16
30.0+2.13
31.0+0.08
93.0+3.1%
172.0+4.13

Feed conversion rati-CR)

4weeks

8weeks

12 weeks

16 weeks

0-16 weeks
ad é é
(P<0.05).

means

1.10+0.08
1.50+0.08
2.24+0.09
4.83+001°
2.48+0.75

i n

each r

1.14+0.02
1.74+0.02
2.02+0.07
4.7620.02
2.6420.96

ow

1.03+0.08
1.98+0.03
3.25+0.02
4.86+0.01
3.19+0.88

have

1.23+0.06
1.67+0.04
2.05+0.05
4.80+0.02
3.10+1.04

tiferemt di f f e

At 12 weeks of experimental stamaverags of FC of

the same experimental groups cited before were found to be

45.0; 48.0; 46.0 and 31.0 g respectively (TableThe

analysis of variance of FC at 12 weeks indicated that the

group of Nie tilapia (Oreochromis Niloticus fed diet

containing 25.0 % of alfalfa medl2 recorded significantly

( P O05)0higher value of FC followedn a significant
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( P O05)@lecreasing order by groups fa®; T1 and T4
respectively During the whole expemental period (16
weeksafter experimental staytthe data showhat group fed
T2 (25.0%) recorded highly significamicrease (R0.05) of
FC, followed in a significant decreasing order by group fed
T3, while insignificant differences was observed beaiwe
control andT4 groups.

The results of FCduring the whole experimental
period 0-17 week9 show that araverages were found to be
211.0; 22.0; 2030 and 172.0 g. respectively for the groups
cited before(Table 6).The analysis of variance indicated ttha
group fedT2 consumedmore feedas compared with control
or other dietary treatmengroups while group fed T4
recordedthe lowestvalue of FC. From these results it das
notice that the using of 26 of alfalfa meal in the diet
encourages Nile tilapiéOreochromis Niloticus To consume
more feed as compared with control or other dietary
treatmengroups The increase of alfalfa meal levaler this
level resultedinverse trendthus the decrease in FC observed
in levels of alfalfa that higher than 25%ay attributed
mainly the increase of fiber contents of diets T3 and T4.

These results agreed partially with those obtained by
Mehta, et al., (1976)who reported that feed consumption of
plants by grass carp varied from 3 to 168 % body weight
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when fed on five plant species. The results obtained by
Fisher (1973) showedthat grasscarp Ctenopharyngodon
idella) weighing 26450 gow best when the diet contained at
least 75 % animaleld and high protein contesnt Also
Ali, et al., (2003) indicaed that feed consumptiomwas
reduced in Nile tilapigOreochromis Niloticus When fed on
diet containing alfalfa meal over % as compared with
control groupOmar, et al., (1994)indicated that fish fed the
control diet had significantly better RCas @mparedwith
groups of Nile tilapia(Oreochromis Niloticus Fed different
levels of alfalfa mealLabib, et al., (1994) showed that the
adding Egyptian mallow leaf meal to diet of common carp
resulted insignificant differences in FCR.

4.1.7. Feed conver®n ratio (FCR).

Table (6) showthe results of feed conversion ratio
(FCR) of Nile tilapia(Oreochromis Niloticus Fed different
levels of alfalfa mealThe averageof FCR after four weeks
of experimental start were found be 1.10 1.14; 1.03 and
1.23 g feed/g gain for groups fedl; T2; T3 and T4
respetively, where and group fed %© of alfalfa mealT3
and control grou@ls i gni f i @O&)hadtheybest FCA
during the first period of experimeitas compared to the
other dietary treatmesit While the group fed high levels of
alfalfa meal (75%) recordeti h e  w 00.08)t valug BfO
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FCR. During the periocfter 8 weeksof experimental stayt
also the group fed control arb% of alfalfa meal showed
the best FCRvalues, followedin a significant decreasing
order by groups fed2 and T3 respectively The values of
FCR during the period 12 weeks after the experimental start
averages of FCR valuesere foundto be 2.24, 2.02, 3.25
and 2.05g feeld gain respectively for thabove mentioned
treatment groups respectively The analysis of variance
during this period indicated that the group 8% (T2)
recordedthe highest (PO 0 . ®@aiug of FCR followedT1l
group fed control diet while insignificant differencesere
observed betweeh2 and T4 groups.

During the fourth period of experiment (&7 weeks after
experimental start) the average data of FCRTior T2; T3
and T4 were found to bel.83; 4.76; 4.86and 4.80g feedy
gain respectively. The statistical evaluation indicatbdt
insignificant differences was observed among the dietary
experimental groups (Table 6).

During the whole experimental period-16 weeks)an
average data of FCR were found to 2d8; 2.64; 3.19 and
3.10g feefhy gain respectively for groups ferL; T2;T3 and
T4. The analysis of variance for FCR during whole
experimental period indicated thiduwe groups fed control and

25.0%0 of alfalfa meal rected significantly
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FCR as compared with other dietary treatment, while groups
fed T3 andT4 showed thénighestvalues of FCR (Tablé).

It can be observed that from the previous results the
best FCR was notickefor groups fed controldiet or group
fed 25.0% of alfalfa mealkhich may be due to the increases
of gain in weight which reflected in improvement in FCR
agreement witlDlveraNovog et al., (1990).Also explaired
the reduction in growth of Tilapia fed high levels of alfalfa
meal nay be due to the presence of high trypsin inhibitor in
alfalfa. These results aralsoin accordance with the results
obtained byOmar (1994) who indicated that Nile tilapia fed
control diet recorded significantly higher feed consumygtion
and weight gain wen compared with group fed different
levels of alfalfa meal EI-Gendy (2006)found that FCR
significantly increased wherNile tilapia fed on diets
containing different plant protein sourcddi, et al., (2003)
indicated that FCR was not affected whenleNtilapia
(Oreochromis Niloticus Whenfed dies containing 10 or 15
% of Alfalfa meal.Also, Soliman (1995)showed that FCR
was best when Nile tilapi#Oreochromis Niloticus Fed
dietarydifferent levels of alfalfa meal.

Pullin, et al., (1987)showed that adding Azolla meial
diets of Nile Tilapia (Oreochromis Niloticus Diets

increased feed conversion ratidlso, Soliman (199)
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indicated that fish fed diet containing different levels of
plansleaf (1, 2, 3, 5 and 8%evels)had significantf the best
food conversion ratioAl-Asgha et al., (2003) reported that
no significant differences were observed in feed conversion
ratio of diets containing 15% of alfalfa me&gino, et al.
(1978)indicated that alfalfa meal could replace up te4d3o
of total protein in diets for fishes without any loss in feed
conversion ratio when compared with casein control ration.
Olvera and Chaves (1988gported that feed efficiency
utilization of Tilapia improved when fed od5 % dietary
inclusion of aw Sesbania grandifflora seed meal. However,
Emil (2001) reported that feed conversion ratio of Nile
tilapia (Oreochromis Niloticus decreasedwhen feeding
diets containingAzolla meal by 5 %Also, he indicated that
FCR decreased significantly in grofipd berssem leaf meal
(5 and 10%), mung been seed (10 and 15%) and combination
of 5% of both as compared to the control group, wthtre
was numdcal increass in groups fed 15% berseem leaf
meal and 5% mung been seeds as compared with control
group. Cruz and Laudencia (1978)obtained an 1.53%
increase in FCR when copra meal supplied 5% of the protein
in the diet. Also, Chou (2004) reported that existing
significant differences in FCR of fish when the replacement

fish meal with soybean meal in diets ugdHassan et al.,
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(1997) indicated that the supplementation of different plant
protein sources in dietof carp fishegesultedno significant
(P<0.05) variationn FCR. Royce, (1984) showed that fish
fed the water hyacinth leaf meal free diet exhibited best
FCR followed by the group fed 25% and 508gacinth.
Labib, et al.,, (1994) illustrated that no significant
differences in FCRwere detected infish's fed diet
containingO, 5, 15 and 25% Egyptian mallow leaf meal and
control group.Also Olverai Novoa et al. (1990) explained
the growth reduction to the presence of this amount of
trypsin inhibitors in diets containing high levels of adfth
meal

4.1.8. Protein intake (PI) and energy intake (EI).

Results of both protein and energy intakeNile tilapia
(Oreochromis Niloticus Fed control and diérent levels of
alfalfa meal (25.050.0 and 75.0 %are given inTable
(7).The protein intakevalues during the first periodfrom
(0-4 weeks) after stamere found to b&.10; 6.41; 6.04nd
4.44y proteinfor T1; T2; T3 and T4 groupsluring this
period respectively The analysis of variance indicatthat
protein intake significantly (@.05) increased in the group
fed 25.0 T2 of alfalfa meal followed in a significant
decreasing order byhé¢ groups fed controll1l; T3 and T4
respectively. While the values ofLRt the(4-8 weekg after
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experimendl have ranged between42.to 744g, where the

group fed 25.0% T?2) recorded higher( P O0 .PD &s)

compared withT1 or other dietary treatmentard group T4

recorded significantly (P 0OO0.
At the period (812 week$ after experimerdl startthe

values of Pl were found to el.43 11.81 11.32and7.63y

respectively for the groups cited before. The statistical

evaluation indicatedthat insignificant differences (€0.05)

were observed among groups fed T1, T2 and T3 as compared

with group fed T4 which recor

of P1.The results of Pfrom (12 16 weeks) of experimental

start the PI values indicated that theup fed T2 (25.0%)

showed the highest of Pl value, followed by groups

fed T3, T4 and control group (T1l) with insignificant

differences was observed between (T4 and T1). However the

Pl at the whole experimental period-16 weeks) indicated

that Pl washigher for group fed T2, while the group fed T4

recorded the lowet PO0 . 05) value of PI.
Concerning the energy intake of Nile tilapia

(Oreochromis Niloticus The obtained data showed that the

El significantly (PO 0.05) d:¢

levels increased in the diet during the period 4;8;12;16 and

the whole experimental periodf@6 weeks) of experiment.

From the previous results it can be realized thatatmeunt
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of Pl and El show that both parameters are completely

dependent on feed intake.

Table (7): Effect of feeding dietary different alfalfa meal on peat and

energy intake of Nile Tilapia reared in tanks (Mean = S.E).

Parameters

Protein intake/
group(q/Fish)

0 -4weeks

4 -8weeks
8-12 weeks
12-16 weeks
0-16weeks

Treatment

T1) Control

6.10+0.38
8.17+0.78

11.43+1.02
23.4+3.25

53.6+5.02

T2 (25%

6.41+0.36
9.42+0.8
11.81+2.08
28.69+3.0
55.10+6.05

T3 (50%

6.04+0.25
8.68+0.90
11.32+0.30
25.20+4.30
50.24+5.00

T4 (75%

4.44+0.78
7.44+1.21%
7.63+3.02
23.20+4.0
42.57+6.02

Enerqy intake/ME,

(Kcal/Fish)

0-4weeks
4-8weeks
8-12 weeks
12-16 weeks
0-16weeks

77.7+3.039
113.03+4.02
145.7+3.02

304.4+3.6
683.2+2.08

84.19+3.20
122.80+4.23
155.18+4.0
372.02+3.60
724.64+3.7

protein productive values (PPV).

79.3324.0
113.19+4.28
148.7+4.28
326.74%6.03
656.71+7.0
a-d means in each row have the different litter are significantly different (P<0.05).

4.1.9. Protein (PER), energy (EER) efficiency ratio and

58.28+4.20
97.02+5.40
100.22+4.78
300.86+8.6
556.42+5.36

The data of protein , energy efficiency ratend protein

productive values of Nile tilapigOreochromis Niloticus

Fed control diets and different levels of alfalfa meal

are

presented in Table8).The values of PERIuring the whole

experimental period were found to He58; 1.53; 1.1Gnd
1.29 espectively for the groups fed1,T2,T3 and T4

respectively, where the contrfl'l and T2)groups recorded
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a higher value of PER follogd in a significant( PO 0 .

05

decreasing order by groups f@@; and T4, since the group

fed the high level of alfalfa eal recorded lower value of

PER. As presented in the same Table the results showed that

the energy efficiency ratio had ranged betw8et®to 11.67

and he analysis of variance indicat#aht the group fed the

control diethadhigher values of EER follovekgroup fedT2,

T3 and T4 respectively although insignificant differences

were observed betweem3 and T4. Theses results are

accordance with those obtained Iohanty and Dash
(1995) indicated that the use of diet contagn 60 % dry

Azolla sp.improvedthe protein efficiency ratio to 1.77.This

Table (8): Effect of feeding dietary different alfalfa meal on protein, energy
efficiency ratio and protein produéte value of Nile Tilapia during the
whole experimental period (Mean + S.E).

I Treatment I
Parameters

(T1)Control

T2(25%)

T3(50%)

T4(75%)

Protein efficiency ratio*(PER)

0-16weeks

1.58+0.62

1.53+0.66

1.10+0.36

1.29+0.28

Enerqgy efficiency

ratio(EER**)
0-16weeks

12.46+3.32

11.67+2.18

9.24+3.1%

Protein productive

value(PPV%)***
0-16 weeks

51.74+2.08

*PER=weight gain/protein intake

*EER= weight gain / energy intake

64.05+1.39

41.51+1.08

***pPpV/=final fish body protein - initial body protein /crude protein intakeX100

a-d means in each row have thefféerent litter are significantly different (P<0.05).
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could be attributed to the fish feeding on this type of feed use
the excess of dietary protein for energy production which is
directly reflect on the protein efficiency ratio.

These results wereonfirmed byMiguel, et. al,. (1990)
indicated that carcass nitrogen deposition were best for fishes
fed different levels of alfalfa in the dietmeal as compared
with other digary treatment or control grouut the highest
value for nitrogen utilizatiorwas recorded for fistied diet
containing 15% Azolla meal. Alsothe highest energy
utilization was ecorded by the group fed the diet
contaningl0 % of Brseem meal, while the lowestas
recorded for the group fed 5%eBsem meal and 5% and
10% mung beanegds.Chou (2004)reported that significant
differencesexistedin NPU of fish by replacing fish meal
with soybean meal in diets up 40%.

Also, Omar, et al., (1994)showed that when fish meal in
tilapia dies was substituted with alfalfa leaf meal dipparent
net protein utilization decreased significantly with increasing
the substitution level. Also, they addedhat adding of 15%
Leucaena leaf meal in diets of Tilapié@Oreochromis
Niloticus). Resulted in higher energy utilization. However,
Royce, WF. (1984) showed that fish fed the water hyacinth
leaf meal free diet exhibited the best protein utilization

followed by the group fed 25% and 50&&ter hyacinth meal
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level. Labib, et al (1994) illustrated that net protein
utilization was similar for fises fed 0,5,15 and 25%
Egyptian meal and control grouhahat (1991)found that
PER decreased in Nile tilap{®reochromis Niloticus Fed
plant protein source. Howevafiola, et al. (1981)found that
PER rangedbetween 1734% for carps fed diet contamg
different plant protein source$dohanty and Dash (1995)
observed PR values rangeftom 10.08 t011.95 % for carps
fed different protein levelsHossain et al., (2002) indicted
that portion and energy efficiency ratio of tilapia
(Oreochromis Nilotice). Were not affected significantly
when fed on control diet or group fed Sesbania seeds meal.
Richater (2003)found that the control dieand the diet
congaingl0 % of dried moringa leaf meal fed to Nile tilapia
(Oreochromis Niloticus Produced significatly higher PER
values compared to diets containing higher (20 or 30 %)
levels of dried moringa leaf meal.

Concerning the protein productive value the statistical
evaluation indicated that group of Nile tilagi@reochromis
Niloticus). Fed T2 (25.0%)recorded a higher va¢ of PPV
followed in a significant decreasing order by the groups fed
T1,T2 and T4. The values of PPV were found to be 51.74,
64.05, 41.51 and 41.18 % for the groups TéqT2;D3 and

T4 respectively(Table7). These results are agee with the
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results obtained bidossain et al (2002)who indicted that
protein productive valuef tilapia (Oreochromis Niloticus
was not affected significantly when fed the control diet or
group fed Sesbania seeds méxhar, et al., (1994)showel
that increasing dietary alfalfa meal in the diet resuliad
decreased nutritional parameteRER and PPVof Nile
tilapia. (Oreochromis Niloticus Soliman (199 indicated
that nutrient utilization for Nile tilapia (Oreochromis
Niloticus) was best whethey fed different levels of alfalfa
meal. However,Labib, et al (1994)showed that the adding
Egyptian mallow leaf meal to diet of common carp resulted
in insignificant differences in PER and net protein utilization.
4.2. Survival rate (SVR) andpecific growth rate (SGR).

Table Q) show the effect of feeding different lesebf
dried alfalfameal as a substitution of soybean meal on SVR
and SGR of Nile tilapigOreochromis Niloticus Reared in
tanks. The analysis of variance indicated tB®R were not
significantly affected by feedindifferent duringthe periods
of the experiment. The SVR has ramgbetween89.09 to
90.9%at theend of experimental period (16 weeks).It can be
observedthat he mortality rate observed in all groups were
within the permissible levels and had mainly due to the effect

of fish handling
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Table (9): Effect of feeding dietary different alfalfa meal on survival rate

and condition factor of Nile Tilapia reared in tanks

Parameters

Levels of alfalfa meal

(Mean = S.E).

Survival rate (SVR) (%)

(T1) Control

4weeks
8weeks
12 weeks
16 weeks

98.10+1.28
96.36+1.02
94.50+2.28
90.90+1.24

T2(25%)

98.18+2.0
96.36+2.31
94.30+1.50
90.90+1.28

T3(50%)

98.19+1.32
94.50+1.28
92.70+1.50
89.09+2.18

T4(75%)

98.194.57
94.40+1.21
92.70+1.50
90.90+1.99

Specific growth rate (%day)

4weeks
8weeks
12 weeks
16 weeks
0-16

ad é .
(P<0.05).

me

2.10+0.18
1.40+0.12
0.87+0.18
0.68+0.19
1.26+0.1%

ans in

each

2.15+0.18
1.29+0.13
1.02+0.19
0.56+0.17

1.24+0.17

2.02+0.16
1.11+0.16
0.69+0.17
0. 34+0.19
1.04+0.26

row have

1.52+0.4%
1.28+0.17
0.80+0.18
0.35+0.14
0.99+0.22

the diff

Concerning specific growthate (SGR) after (4 weeks)

of the experimental

start theraywp of Nile Tilapia

(Oreochromis Niloticus Fed T4 showed highly significant

of SGR, followed in a significant decreasing order by T2 and

T3 respectively. At the period 8 weeks after start the T1

group

recor ded

t he

hi ghest

S C

in a decreasing significant order by T2;T4 and T3 groups

respectively.

On the other hand after (12 weeks) of start group T2

showed

t he

hi ghest

SGR

val ue

decreasing order byl; and T4 groups. While the group fed



T3 Recorded the Ilowest value after (16 weeks) of
experimental start group T1 recorded the highest SGR value
(PO 0.05) compared to the ot
(0-16 weeks), an averages of SGR values for thaZ;T3

and T4 groups were 1.26; 1.24; 1.04 and 0.99% (Table
9),where both T1 and T2 groups recorded the highest value,
followed in a decreasing sig
and T4 respectively.

These resultare confirmed by the results obtained by
Richter, et al., (2003) who reported that no feeaelated
mortalities was observed in the whole experimental period
for Nile tilapia (Oreochromis Niloticus Fed diets containing
20 or 3®6 dried moriga leaf meaHepher and Pruginine
(1989) found that malities in fishes are often correlated
with the size ,since smaller fish are more susceptible to
diseases and handling than larger on&ang, et. al., (1989)
reported that grass caKtenopharyngodon ideljafed on
fresh leaves oFizzniz latifoliahad survival rates of 86.4%.
Thomas and Carter (1977)showed that the use of
combination between different type of plant diets with
artificial diet and neutrahatural feednot only increased the
growth rate and total yields of fishes but also increased

suwival rate.



El-Gendy (2006)ndicated that survival rate of Nile tilapia
(Oreochromis Niloticus Not affected by feeding on diets
containing Cucumber leaves; Squash leaves and Broad bean
leaves .The mortality observed in groups were within the
permissble levels and had mainly due to the effect of fish
handling. Miguel, et al., (1990) showed that no mortalities
were detected in Nile tilapi&Oreochromis Niloticus Fed
different levels of alfalfa meaBoliman (199) indicated that
SGR was increasedthen Nile tilapia fed different levels of
alfalfa meal. Omar, et al., (1994) indicated that 6GR of
tilapia (Oreochromis Niloticus Decreased when fish meal
protein substitute by 510, 20, and 30 %by alfalfa meal
protein. Also hese results are agreedth those obtained by
Mgbenka and Lovell (1986)they found thatSGR was 1.51
and 1.2% day for group of fishes fed 19 and 38 % of
dehydrated alfalfa meal. Alsidloustafa (1993)reported that
the SGR of Nile tilapia(Oreochromis Niloticus was
0.775,0.944).991 and 1.0G6or 20,24,28 and 32 protein
level in diets when fishes were stoked at a rate of 1220
fish/m? in cagesMoustafa (1993)indicated that the SGR of
Nile tilapia (Oreochromis Niloticus was 0.75;0.944;0.991
and 1.06 for 20;24;28 and 236 protén levels in the diet
when fishes were stoked at a rate of 120 fishiinsages. On
the other handMohantry and Dash (1995)found that
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a higher SGR (2.33) for carp fédcarolinianaat 6046 level
in carp diets containing soybean meal ,groundmdal,
sesam meatice bran; vitamins and attractaniRichter, et
al., (2003)reported that incorporation of moringa leaf in Nile
tilapia (Oreochromis Niloticus diets at a 20 % level had no
significant effect on SGR of fishOmar, et al., (1994)
indicaed that SGR of tilapia(Oreochromis Niloticus
decreased when fish meal proteiubstitute by 5,10,20, and
30% by alfalfa meal protein.
4.3. Body chemical composition of Nile tilapia fed different
levels of alfalfa meal

Table (0) show the chemal bodies composition of Nile
tilapia (Oreochromis Niloticus fed control; 25.0; 50.0 and
75.0 % of alfalfa meal at the end die experiment An
average data of moisture percentages were found to be 76.0;
78.30;76.8 and 78.9 % respectively for theogpsT1; T2;
T3 and T4respectively.The analysis of variance indicated
that groups fed2 andT 4 recor ded5) aaludsi g h e
of moisture content, followed in a significant decreasing
order by the groups fedl and T3, although insignificant
differences was observed between them. The values of dry
matter (DM) were found to be 24.0; 21.7248.20 and 21.0 %.

The obtained data indicated that dry matter significantly
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(PO 0.05) decreased as the |

alfalfa meal increased ithe diet.

Table (10) Effect of feeding dietary different alfalfa meal on body chemical
composition (an DM%) of Nile Tilapia reared in tanks (Mean = S.E).

Parameters Levels of alfalfa meal
(T1) Control T2(25.0% T3(50.0%) T4(75.0%)

Moisture(MO)% 76.0:0.72 | 78.30+0.43 | 76.80+0.70 | 78.9+0.80
Dry matter(DM)% 24.0+1.1% | 21.70+1.08 | 23.20+0.88 | 21.10+0.92

Crude protein (CP)% 60.08+0.89 | 61.63+0.9f | 63.33+0.83 | 66.83+0.87
Ether extract(EE)% 16.20+0.56 | 16.50+0.58 | 13.0+0.57 11.0+0.59
Ash,% 15.30+0.17 | 14.50+0.160 | 16.0+0.15 | 14.50+0.18
Gross energy(Kcal/Kg) 4.110+1.6 3.919+1.% 3.996+1.0 | 3.956+1.08

adéémeans in each row have the different
(P<0.05).

Concerning the crude protein percentages (CP) the
valueswere ranged between 60.08 to 66%3 The results
indicated that crude protein percentage significantly
(PO 0.05) increased when the
in the diet ,since the highest values of CP was observed for
groups fed high levels of alfalfa meal. The converse trend
was observed for the ether extract (EE), where the analysis of
variance fo this parameters indicate the EE values
significantly (PO 0.05) decre
increased in the diet, although insignificant differences was

observed betweehl and T2 groups The values of EE were
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found to be 16.216.50;13.0 and.1.0%for T1; T2; T3; and
T4 respectively

An average data of ash percentages were found to be
15.30;14.50;16.0 and 14.50 % respectively for the mentioned
groupscited before. The results showed that group of Nile
tilapia (Oreochromis Niloticusfed T3 (50.0%) recordedhe
highest values of ash % following in a significant decreasing
orderby groups fed TAT2 andT4 groups.

Concerning the values of gross energy released from
consumed gram of Nile tilapigOreochromis Niloticus
(Kcal/g) were found to & 4.110;3.919;3.996 and 3.956
(Kcal/lg) respectively forT1l; T2;T3 and T4. From these
valuesitisrebi zed t hat GB.05 degeasetli c a
as the increased alfalfa meal in the diet, since the control
group recorded a higher value, followed in @n#icant
decreasing ater by the group$ed T2;T3 and T4, although
insignificant differences were observed among & T3
and T4. It can be observed that from the previous data that
feeding Nile tilapia (Oreochromis Niloticus on diets
inclusion of alalfa meal was efficient in decreasing the EE
and increase CP and ash in flesh of Nile tilg@asochromis
Niloticus). Also the gross energy decreased due to the

decrease of EE percentage in the flesh.
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These results are accordance with the resultsnaateby
Omar (1994)indicated that crude protein content was highest
in the body when fish fed on control diets while the lowest
was observed in fish fed diet containing 30 % dehydrated
Atriplex leaves. The carcass moisture was inversely related
to fat cortent Miguel, et al., (1990) they reported that
carcass lipid content of fishes fed alfalfa meal protein was
lower than that of fishes fed control diet. While carcass
protein content of the control was significantly lower than
that from any other treatme EI-Gendy (2006)indicated
that dry matter, ethesind extract decreased by feeding Nile
tilapia (Oreochromis Niloticus on Cucumbers leaves,
Squash leaves and Broad beam leaves. While crude protein
ash were higher when fishes fed on these sou@esera, et
al., (1990) who reported that the incorporation of protein
concentrag of cowpea at a level up to %@0in Nile tilapia
(Oreochromis Niloticup diets affects all body parameters.
They added that as the concentration of cowpea level
increased in the iet the carcass water content reduced.
Protein content was improved by the inclusion of portion
concentrate at substitution levels from20 %.Ether extract
content was significantly higher for fish fed the 50 % of
cowpea. The lowest fat and highest ashtent. Furthermore,
Richter, et al., (2003) studied the effect of dried moringa
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leaf meal inclusion level (30 and30 %) as alternative protein
source for Nile tilapia(Oreochromis Niloticus on body
chemical composition They reported that increasing the
levels moringa leaves in the diet increased moisture body,
while lipid and gross energy values decreased significantly.
Crude protein and ash content remained constant in all
experimental groupdMohanty and Dash (1995jhey found
that lipid in body of gras carp(Ctrnopharyngodon idella
was ranged from 18.27 to 19.63 % when fedAaplla plant
Hossain et al., (2002) indicated that fish fed the control
diet and diet had 97 % of Sesbania meal had significantly
higher whole body crude protein and crudeidl No
significant differences between the carcass protein contents
of fish fed diet containing different levels of Sesbania meal
(194291 and 388 g/kg of dry matte\ppler and Jauncey
(1983) observed that there is decreased in carcass lipid
content & O.niloticus fed diet containing filamentous algae
as the partial or sole source of dietary protaittaila (2001)
who reported that inclusion of mixture between fermented
fish silage and boiled soybean meal resulted in significant
differences in body @mical composition of Nile tilapia fry
and fingerlings especially crude proteinl&o replacement
level and other parameters of chemical composition at all

levels tested.Omar et al., (1994) indicated that carcass
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crude protein of tilapiaOreochromis MNoticus) decreased
when fish meal protein substitute by 5,20, and 30 % by
alfalfa meal proteinLabib, et al., (1994) showed that the
adding Egyptian mallow leaf meal to diet of common carp
resulted increasing of carcass crude protein
4.4. Water qualty parameters of Nile tilapiafed different
levels of alfalfa meal

Results of water quality parameter measured during
the whole experimental period of Nile tilap{®reochromis
Niloticus) reared in tanks and fed different levels of alfalfa
meal are premnted in Table 11). An average values of
temperature degree were found to be 2248; 25.3 and
24.0T1 respectively for groups fedl; T2; T3 and T4 The
analysis of variance indicated that insignificant differences
were detected among control and otbetary treatments for
temperature degree. Concerning the pH degoéevater the
values ranged between 7.07 to 7.18.The analysis of variance
showed that insignificant differences were observed among

the experimental groups.
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Table (11): Values of watemuality parameters measured continuously
during the experimental period reared in tanks (Means's+SE).

Levels of alfalfa meal
Parameters

(T1) Control | T2(25%) | T3(50%) | T4(75%)

Temperature(C) 24.5+1.26 24.8+1.88 25.0+2.12 24.0+20°
pH 7.07+0.2 7.18+0.18 7.07+0.16 7.13+0.14

Dissolved oxygen(DO)mg/L 5.93+3.12 5.83+4.12 4.98+2.87 4.88+3.0

Ammonium(NH 4) mg/L 0.02+0.08 0.04+0.04 0.04+0.08 0.05+0.08

Nitrite (NO ) mg/L 0.15+0.008 0.34+0.008 | 0.43+.008 | 0.43+0.007

Nitrate (NO3) mg/L 0.33+0.022 0.38+0.020 | 0.40+0.01%7 | 0.55+0.018

adéémeans in each row have tdiffeeentdi fferent
(P<0.05).

As presented in Tablell) the values of dissolved
oxygenTl1 were found to be 5.93%.83;4.98 and 4.88 grdl
respectively for the previous groups cited before. The
analysis of variance indicated that group Te&dand T2 have
a higher T1 as compared withT3 and T4, although
insignificant differences was observed betw@&8rand T4.

The results of ammamm (NH,;) concentrate indicated
that the valuetadranged between @2 to 005 mg/dl, where
the analysis of variance indicated that NBignificantly
(PO 0.05) increased as the al
The results of Nitrite (N were found to be 0.1%;.34;0.43
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and0.43 mg/dl respectively for the mentioned groups cited
before. The statistical evaluation indicated that ; No
signi f i @o®)nrcreaged (i alfalfa meal increased
in the diet, although an insignificant difference was observed
betweenT3 and T4 in their values. The same trend was
observed for the nitrate (N)p since the valuesall ranged
between 0.33 to 0.55 mg/dt.can le relieved that the water
quality parameter were within the acceptable levels required
for normal growth and physiologicaktivities of Nile tilapia
(Oreochromis Niloticus (Boyd 1990), although there is
increased in some injured gases as the levelsfalifaameal
increased.

These results are confirmed [8ingh, et al., (1967)
found that young grass carp in size from 22 to 25 mm
tolerate temperature ranged from 16 to 40 C. ARper, et
al., (1982)showed that the optimum oxygen for growthadf
fishes species has ranged between 5.0 to 8.0 mg/L .Most
fishes may | ive but donot e a
mg/L. Huisman (1970 repotted that feed conversion ratio
was 1:1 at 7.0 mg oxygen ,2:1 at 4.0 mg/L and 3: lat 1.0mg
oxygen /L in cargCyprinus carpio L). fish. So the oxygen is
one the most important factor in fish productiGRoyce
1984). The results reported biyluet (1972) showed that the

optimum pH for fish growth ranges between 6.5 and
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9.0.High pH inhibit growth or induce mortalitynse water
tend to alkalinity associated with sodium or potassium rather
than calciumBoyd (1983).
4.5. Economical evaluation of diets.

An averages of cost per kilogram of diets, incidence cost
and profit index of diet control angroups fed on 25;30.0
and 75.96 of alfalfa meal are presented in Table)(1An
average cost of diet per Kg were foudoe 1.42;1.32;1.20
and 0.94L.E Poundrespectively for groups fed1;T72;T3
and T4. While the incidence cost which calculated by
dividing the price of fish produced on feed cost were
0.30;0.30;0.24 and 0.16 respectively for the same groups
cited above. The results indicated that both cost of Kg of feed
and incidence cost decreased as levels of alfalfa meal
increased in the diet, due @mount of yellow corn and
soybean meal decreased in the diet. However the best profit
index was obtained by fish fed diet fed D3 (3.10) where
alfalfa meal was added by 7500
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Table (12): Feed cost (L.E) for producing one kg of weight gain by monosix
Nile Tilapia fed the experimental diets.

experimental Relative | Decrease Relative

diets to fish in feed to fish

meal diet cost meal

Ayman (2004)reported that net revenues was highest
in Nile Tilapia when fed diets containing Medicago sativa
followed group fed different sources of plant protéitanley
(1991) reported that the higleost of fish mealof Tilapia
diets most studies of their nutrition have been concerned with
substitution of this component with lower cost protein
sources and by product material. These studies have included
material of plant protein origin such as elgcopra,
groundnut, soybean, rapeseed, sunflower, cottonseed, alfalfa
and Leucaena leucephal®lirnova 1975, Jackson, et. al.,
1982 and Olvera Novoa, et. al., 1990 From a nutritional
perspective such protein concentrates have proven beneficial
for only alimited number of cultured fish species. However,
their potential usefulness may stile depend upon the cost of
their extraction and preparatioemil (2001) indicated, that

economical evaluation revealed that feed cost /kg fish
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decreased with feeding of5% Azolla meal as compared
with control group. Hwever, he indicated also thahet
economical study indicated that feedstdkg fish decreased
with that used of berssem meal and mung bean seeds as
compared with control groupAsmaa (1998)indicated that
fish feed Egyptian clover leaf meal feedst decreased by
increasing e level of Egyptian clover leaf meal Alsahe
incidence cost was increased and profit index was decreased,
by increasing the level of artichoke leaf meal replacement.
conclusion:

In general conclusion it can be realized thadmf the
results of the present investigation the alfalfa meal could

replace safely 25.% of soybean meal in tilapia diets
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5- SUMMURY

This experiment was performed at a fish culture with
closed water recirculation system belonging to the fish farm
experimental system, Fish Production Bramzpartmentof
Animal Production, Faculty of Agriculture Al-Azhar
University, CairoEgypt In order to investigate the effect of
substitution of graded levels of Alfalfa mea(Medicago
Sativa)25.0,50.0 and 7® % by soybean me#velsin fish
diet on growth performangcehemicalbody compositiorand
water quality traitsof Nile Tilapia (Oreochromis niloticus)
reared in tanksThe experimenperiod lasted 117 days (17
weeks) after start. The experiment started at first of July,
2004 and lasted at 80of October, 2004.All growth
performance, feed consumption, feed utilization efficiency,
chemical body composition, feed cost, water quality were
recorded during experiment
The obtained results can be summarized as follows:
1-Body weight significantly decreased as the lewlslfalfa
meal increased in the diet as compared with control group.
The best level of alfalfa meal was 25.0%.
2- The best body weight gain was observed for groups fed
control and 25.0 % of alfalfa meal.
3-The daily weight gain was higher for contrologp and

group fed 25 % alfalfa meal compared to the other groups.

-129



4-The results showed that feed consumption for Nile tilapia
was significantly higher for groups fed 25.0% of alfalfa meal
as compared for control groups or other dietary treatments.
While feed conversion was best for control group followed
by group fed 25.0% of alfalfa meal.

5-The protein and energy intake the group fed 25.0% of
alfalfa meal recorded higher values as compared with control
or other dietary treatments.

6- The protein efficiencyratio; energy efficiency ratio and
protein productive value were significantly decreased as the
levels of alfalfa meal increased in the diet.

7-The results showed that the body length of Nile tilapia was
higher for groups fed 25.0 % of alfalfa meal anchtoal
group. Also the condition factors were significantly higher
also for the group fed 25 % of alfalfa meal as compared with
control or other dietary treatment.

8-There is no significant differences in mortality rate among
dietary treatment or control gup. The death in Nile tilapia
due to handling of fish.

9-The specific growth rate was higher for fish fed control
diet and group fed 25% of alfalfa meal.

10-The body chemical composition of Nile tilapia showed
that insignificant differences were observied most tested

parameters, expect for crude protein and ether extract
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decreasea@s the levels oélfalfa meal increased. The gross
energy of flesh also decreased with increased of alfalfa meal
in the diet.
11-The results indicated that insignificant difaces were
observed for water temperature and hydrogen ion of water.
While the dissolved oxygen decreased significantly as the
levels of alfalfa meal in the diet. Also there is an increase in
values of ammonium, nitrite and nitrate in water.
12-The econoncal evaluation of tested diets showed that the
cost of diets decreased as the levels of alfalfa meal in
increased in the diet, while the profit index was higher for
group fed n 75 % of alfalfa meal.

In general it can be recommended that the use &f 26
of alfalfa meal was safe for Nile tilapia diets without

affecting the growth performance.
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