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1-INTRODUCTION 

    Tilapia (Family Cichlidae) has been an important source of 

food for man at least since recorded history began. Tilapia is 

potentially valuable fish in Egypt and is pausing well for semi- 

intensive and intensive culture. The total production of Tilapia 

culture in Egypt during 2007 was estimated by 265862 Ton 

which represent about 41.8% of the total national fish culture 

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 of the cultured 

fish. Since the diet cost represent over 65% of the production 

costs in aquaculture plans, it was necessary to look for foods 

of low costs in order to reduce the production costs of fish and 

consequently fish price on the market. 

        Fish and soybean meals are the major protein sources in 

fish and shell-fish diets. However, increased prices and 

unavailability of these two sources necessitate for alternative 

protein sources (Olvera ï Novoa et.  al.,1990 and Refstic et. 

al., 1999). The main reasons 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 fishes (Omar, 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, 

unconventional 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 such 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 better for 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 protein concentrate as such as 

Rye grass and Alfalfa leaf protein concentrate (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 its high cost and 

limited availability in many countries (Nalylor et. al., 2000), 

the replacement of fish meal by plant protein source is of 

great interest.  

       The aim of the present experiment was to investigate the 

growth performance, 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 replace soybean meal 

protein in order to reduce feed cost of Nile tilapia 

(Oreochromis Niloticus) cultured in Tanks.    
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2-REVIEW OF LITERATRURE 

2.1.1. Distribution of Nile Tilapia in the world. 

      Nile Tilapia as an important food fish in developing 

counties is widely used in commercial farming systems for 

intensive aquaculture Tilapia (Family Cichlidae) have been 

important source of food for man at least since recorded 

history began. (Fryer and Iles1972). However, Sterba (1976) 

and Thingrav and Gopalakrishnan (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  Cichlidae, are however, mainly 

indigenous to Africa where some 100 species can be found. 

       Prowse (1963a) and Trewavas (1967) indicated that the 

relative ease for 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 lost. The same authors 

reported that the spread of Tilapia in the Far East began soon 

after the Second World War, but the distribution of 

introduced species for Africa is still incompletely 

documented and therefore is not included. The 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 lost (Prowse, 

1963b). 

2.1.2. The Biology and Ecology of Nile Tilapia. 

      Fryer and Iles (1972) reported that the male of Nile 

Tilapia has two orifices situated just forward of the anal fish 

.One is the anus, the other a urinogential aperture which 

usually forms into a small papilla some species for example 

S.macrochir the papilla's is less prominent (Huet, 1972). 

However, female of Nile Tilapia has three orifices, namely 

the anus, a transversal genital opening and a microscopic 

urinary orifice which is scarcely visible to the naked eye. The 

genital opening is fairly easy to recognize in S.mossambicus 

and S.macrochir but more difficult in T.Pendalli because of 

the belly (Huet, M. 1972). 

      Growth rate vary with species and the conditions of 

culture it is therefore difficult to generalize a maximum size 

in given an indicavation of growth potential. Further more, 

the behavior of each species has already been described 

under the general biology of the species and the general 

characteristics of the two types of brooders. Exception to the 

mouth brooders occur, in for example, S.melanotheron 

(referred to as S.heudelotii) where the male mouth cods the 

eggs (Pauly, 1976) and in S.galilaeus where both parents 
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mouth brooders 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 regions (Bardach et al., 1972).  

       Seasonal differences in food availability reproductive 

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 long- term 

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 et al., 1977). 

          Fryer and Iles (1972) showed 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 in ponds, or any confined. 

Relative to other sparking fish Tilapia feed less materials 

during sparing, e.g., in perch 27% of total weight is made up 

by the ovaries, while in  S. variables the ovaries only make 

up 5% of body weight, but an equivalent amount is lost as 

they breed more frequently. Losses at spawning are also 

graters in smaller fish as is demonstrated in the case of T. 
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Zillii . Also, generally under natural condition matured in 2-3 

years. This mature related with body size i.e., S.niloticus 

mature at 17 Cm length. In ponds Tilapia matured much 

sooner in less than six months, and this is now a well 

recognized phenomenon (Chimits, 1955 and Huet, 1972 and 

Bardach et al., 1972).   

       Fryer and Iles (1972) found that temperature plays an 

important role in triggering of reproduction. Generally 

Tilapia spawns between 20-23°C and above 20°C secondary 

sexual characteristics become prominent. The observation 

reported by Huet (1972) showed that the maintenance of 

Tilapia at temperature below 20°C prevent reproduction. The 

reduction in quantitative production was more or less 

compensated by an improvement in quality of water. The 

light plays a major role in courtship behavior of Tilapia 

courtship in aquaria could be triggered off by a long 

photoperiod. Chimits (1955) reported hat Tilapia 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 photoperiod and light intensity influence 

early maturation.  

      Characteristics of all fish, growth 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 maturity. It is not a general rule 

amongst Tilapia that growth rate declines after maturity, e.g., 

galilaeus (Fryer and Iles 1972). 

2.1.3. Feeding habits. 

      Itôs well known that Tilapia is herbivorous and as in all 

herbivorous, relatively large quantities of material have to be 

eaten because the large proportion of food is indigestible 

(Fish 1956) he also added that S.mossambicus is omnivorous 

and feed especially on plankton and vegetation, the young 

fish feed equally on plankton but also seeds filamentous 

algae, notably cholrophyceae, higher 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 genus Sarotherodon are 

primarily omnivores taking  phytoplankton , periphyton or 

detritus while members of 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 feeds (Huet 1972) but smaller 

fish have been noted to be fed by the parent who chews up 

the food into fine mash and sprays this into a school of fry. 

2.2.1. Plant protein and chemical composition of Alfalfa 

meal. 

        The use of leaf protein concentrate has great potential in 

animal nutrition. However, the use of alfalfa protein 

concentrates as a protein source in diets of Nile Tilapia 

(Oreochromis niloticus) was investigated by Oliver ïNovoa 

et. al., (1990). This concentrate is produced by grinding the 

plant followed by separating 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 in the nutrition of monogastric 

animals. Alfalfa means the best fodder. It is a legume and its 

leaves and stems were exploited commercially a principles 

ingredients in compose feed manufacture.  

    Alfalfa does not appear to contain the 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 carotene (Patrik and Schoible 1980). The 

use of alfalfa leaf protein concentrate as a protein source in 



 -45- 

diets of Nile Tilapia (Oreochromis Niloticus) was 

investigated by Olvera-Novoa (1990). In contrast to the 

above finding, Omar, et. al., (1994) showed that fish meal 

protein can substituted at 5, 10, 20 and 30% by alfalfa leaf 

meal protein. 

      Pantha (1982) found that no differences in 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% of the 

hearing meal was replace by full fat soybean and 

supplemented with DL-Methionine. However, Jackson et. 

al., (1982) indicated that rapeseed meal promoted reasonable 

growth of fish when it provided 50% of the total dietary 

protein, indeed, when the level of inclusion was increased by 

75%, there was a significant reduction in growth rate. Ogino 

et. al., (1978) studied the using leaf protein concentrates in 

diet of trout and carp. He determines the optimum inclusion 

levels which were 40% in diets for trout and 43% for carp.  

     Higgs et al., (1982) reported that an improvement of the 

growth performance for salmon when 25% of the animal 

protein was replaced with protein concentrates of canola 

seeds. The inclusion of Leucaena leaf meal in diets of some 

fish species and shrimp was investigated.  Hongo et al., 

(1987) indicated that Leucaena leaf meal contains 22.7% 
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crude protein, 5.7% crud fat, 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 on leaves used in fish nutrition with a little 

will be mentioned about their use in the nutrition of 

monogastric animals. Studies on green plant leaves as dietary 

sources for fish have focused on the use of leaf protein 

concentrates such as Rye grass and alfalfa leaf protein 

concentrate (Ogino et. al., 1978 and Olvera ïNovoa et. al., 

1990).  

Shireman et al., (1978) found that supplementation of 

alfalfa meal in diets of grass carp (Ctenopharyngodon idella) 

improved growth rate. Also Pantastico et. al (1986) 

illustrated that supplementation of Azolla plant in diets 

enhanced growth of Nile Tilapia (Oreochromis Niloticus) in 

cages. Wee, K.L.X. and S.S. Wang (1987) reported that 

growth performance of Nile Tilapia (Oreochromis Niloticus) 

reduced by increase of Leucaena 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% levels protein from alfalfa meal. 

Also, he added that increasing plant leave meal decreased 

growth rate of blue Tilapia (Oreochromis oureus) 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 diets when the plant protein replaced up to 35% of the 

fish meal protein in the diet, but the increasing level 

depressed growth rate.  

        On the other hand Emil (2001) reported that body 

weight of Nile Tilapia decreased as the level of Azolla meal 

incased. The same author showed that body weight was 

numerically higher for fish fed 5% Berseem leaf meal 

followed by group fed combination of 5% Berseem leaf meal 

and 5% Mung been Seeds. Also, feeding of Berssem leaf 

meal (5and 10%) and combination of 5% Berssem and 5% 

Mung been seeds induced insignificantly higher body weight 

gain as compared to the control group. Ali et al., (2003) 

reported that growth performance of Nile Tilapia was 

reduced when the inclusion level of alfalfa meal was over 5% 

in the as compared with the control diet. Furthermore, 

Miguel et al., (2003) indicated that growth rate of Nile tilapia 

(Oreochromis Niloticus) reduced when levels of alfalfa meal 
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increased in the diet (15, 25, 35, 45 and, 55%). The same 

author added that the leaf protein could be included at levels 

of up to 35% of the dietary protein in feeds of Tilapia. 

      Wee, K.L.X.  and S.S. Wang (1987) reported that feeding 

Nile Tilapia on Azolla pinnata, Medic Sativa and 

penniseetum purpureum had significant effect on final body 

weight. He added that daily gain was between 0.86 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 Niloticus) fish fed diets containing 1,2,3,5 and 

8% plant leaves had significantly the best final body weight 

gain as compared with control group. On the other hand, 

Olvera-Novoa et. al., (1990) indicated that the use of purified 

alfalfa leaf protein in diets of O.mosambicus reduced 

performance at higher inclusion level.  

      Hassan et. al., (1997) indicated that the supplementation 

of different plant protein sources in diet of carp fishes 

resulted insignificant (P<0.05) variation growth. The results 

of Miguel, et. al., (1997) indicated that the highest growth 

rate was observed in Nile tilapia (Oreochromis Niloticus) 

when the diets contained 20-30% of Cowpea protein 

concentrate in replacement with Fish meal. Omar et. al., 

(1994) indicated that when fish Tilapia meal protein as 
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substituted at 5, 10, 20, and 30% level by alfalfa leaf meal 

body weight gain decreased significantly with increasing the 

substitution level. Olvera-Novoa (1990) showed that feeding 

Nile Tilapia on diets containing 15 and 35% alfalfa meal 

exhibited the highest growth response but the lowest 

response was observed for group fed 55% substitution level. 

2.2.3. Specific growth rate (SGR). 

       Soliman (1994) indicated that fish fed diets containing 

different levels of plant leaf (1, 2, 3, 5 and 8%) had 

significantly the best specific growth rate. Al-Asgah, et. al., 

(2003) found that no significant differences were observed in 

specific growth rate of Nile Tilapia when fed on diets 

containing 5% Alfalfa meal. Miguel, et. al., (1997) reported 

that specific growth rate of Nile Tilapia was significantly 

improved when fed on diets containing Azolla pinnata, 

Medicago penniseetum purpureum. Sadek and Moreau 

(1998) found that specific growth rate of Nile Tilapia was 1.8 

when cultured in ponds.  

      Cruz and Laudencia (1978) obtained 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 substituted by alfalfa meal at 5, 10, 20 and 30 % 
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levels and the decrease was more pronounced at the higher 

substitution levels. 

       Olvera-Novoa (1990) indicated that SGR of Nile tilapia 

was best when fed on diets containing 35% of alfalfa meal. 

Abdel-Hamid et al.,(2000) indicated that SGR of Carps was 

greater (0.98 %/day ) when fed on M.Sativa diets. Moustafa 

(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 stoked at a rate of 120 

fish/m3 in Cages.    

2.2.4. Feed conversion ratio (FCR). 

       Pullin , et. al., (1987) showed that adding Azolla meal in 

diets of Nile Tilapia (Oreochromis Niloticus) increased feed 

conversion ratio .Also, Soliman (1994) indicated that fish fed 

diets containing different levels of plant leaf 1,2,3,5 and 8% 

had significantly the best food conversion ratio. Al-Asgha, et. 

al., (2003) reported that no significant differences were 

observed in feed conversion ratio of diets containing 15% of 

alfalfa meal. Furthermore, Omar, et. al., (1994) found that 

feed conversion ratio were higher in Nile Tilapia fish fed 

control diets as compared to fish fed on diets containing 

5,10,20,and 30% protein from Alfalfa meal. Ogino, et. al., 

(1978) indicated that alfalfa meal could replace up to 43-40% 
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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 (1988) they reported that feed 

efficiency utilization decreased of Tilapia fed diet containing 

15 % of dietary inclusion of raw Sesbania grandifflora seed 

meal. However, Emil (2001) showed that feed conversion 

ratio of Nile tilapia decreased when fed on diets containing 

Azolla meal at 5 %. Also, he indicated that FCR decreased 

significantly in group fed on diets containing berssem 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 meal and 5% mung been seeds as compared 

with control group. Cruz and Laudencia (1978) obtained an 

l.53% increase in FCR when copra meal supplied 5% of the 

protein in the diet. Also, Chou, et. al., (2004) reported that 

existing significant differences in FCR of fish 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 fishes had no 

significant (P<0.05) variation in FCR. Roy (1994) showed 

that fish fed the water hyacinth leaf meal free diet exhibited 

the best FCR followed by the group fed 25% and 50% water 

hyacinth containing diets. Labib, et. al., (1994) illustrated 
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that no significant differences in FCR of fishes fed diet 

containing 0, 5, 15 and 25% Egyptian mallow leaf meal and 

control group. Olvera-Novoa (1990) reported that FCR for 

Nile Tilapia fed 35% substitution of alfalfa meal was best, 

while FCR depressed with increases in the substitution level 

in the diet. 

2.2.5. Feed utilization and feed intake: 

   Pantha (1982) showed that diet utilization did not affected 

when diet containing 40.1% plant protein. Wee, K.L. and 

S.S. Wang (1987) showed that feed utilization of Nile Tilapia 

decreased with increasing Leucaena leaf meal levels in 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 meal. Olvera ïNovoa et. al., (1990) 

indicated that the use of purified alfalfa leaf protein in diets 

of O.mosambicus reduced feed utilization at higher inclusion 

level. Abdel-fattah 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 feed utilization was 

poorer when Nile Tilapia fed diets containing leave plant 
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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 (1994) showed that nutrient utilization 

of Nile Tilapia (Oreochromis Niloticus) improved when fed 

on diets containing 1,2,3,5 and 8% plant protein sources as 

compared with control group. Al-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%. Hossain, et. al., (2001) indicated that feeding fishes 

in diets contaning Sesbania meal had no affect on feed 

utilization. Al-Ashgh, et. al., (2003) illustrated that feed 

intake reduced in Nile Tilapia fed diets containing Alfalfa 

meal as compared with control group. 

2.2.6. Protein efficiency ratio (PER). 

     Miguel, et al., (1990) indicated that protein efficiency 

ratio was higher in fishes fed control diet, 15, and 35 alfalfa 

meals as compared with other treatments group  Soliman 

(1994) indicated that Nile Tilapia fish fed diets containing 

1,2,3,5, and 8% plant leaves had significantly the best protein 

efficiency ratio as compared with control group. Also, Al-

Asgha, et. al., (2003) reported that protein efficiency ratio in 
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Nile Tilapia was not affected significantly when fed diets 

containing 10 or15% Alfalfa meal. While, Emil (2001) 

reported that protein efficiency ratio of Nile Tilapia were 

worst when fed Azolla meal at 15% level as compared with 

other group The same author reported that the best PER was 

recorded for fish fed 10% berseem meal followed by the 

group fed combination of 5% berseem meal and 5% mung 

been seeds. Mohanty and Dash (1995) showed that use of a 

diet containing 60 % of dry Azolla improved the PPE to 1.77 

       Chou (2004) reported that significant differences existed 

in PER of fish when the replacement fish meal with soybean 

meal in the diet reached 40%. Miguel, et. al.,(1997) indicated 

that the PER of Tilapia was the best when cowpea protein 

concentrate replaced 40% of Fish meal in the diet. Stone, et. 

al., (1999) indicated that PER value was best  for fish fed on 

silage. Omar,  et. al., (1994) indicated that when fish Tilapia 

fed meal protein as substituted at 5, 10, 20, and 30 % by 

alfalfa leaf meal PER decreased significantly with increasing 

the substitution. The same author showed that adding of 15% 

Leucaena leaf meal to diets of Tilapia resulted in higher PER. 

Labib, et. al., (1994) illustrated that PER was similar for 

fishes fed diet containing 0, 5, 15 and 25% Egyptian mallow 

leaf meal to the control group. Goel, et. al., (1977) indicated 

that PER was improved by addition of the cauliflower leaf 
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protein concentrate to diets of fish containing the wheat 

flour. 

2.2.7. Protein and energy utilization. 

       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 dietary treatment or control 

group. But the highest value for nitrogen utilization for 

fished fed diet containing 15% Azolla meal. Also, the highest 

energy utilization was recorded for the group fed 10 % 

Berseem meal, while the lowest were records for the group 

fed 5% Berssem meal and 5% and 10% mung bean seeds. 

Chou (2004) reported that replacement of Fish meal with 

soybean meal up to 40 % in diets of tilapia resulted in 

significant differences in NPU. In this connection Omar, et. 

al., (1994) showed that replacing Fish meal protein 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 meal free diet exhibited the best protein 

utilization followed by the group fed 25% and 50% levels 

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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2.2.8. Body length (BL) and condition factors (K value). 

Roy (1994) showed body length of Nile Tilapia was 

significantly decreased when diet contained Azolla pinnata, 

Medicago sativa and penniseetum purpureum.  Abdel-

Hakim, et. al., (2008) indicated that replacing 30 % of 

soybean protein by Sesame meal protein had no significant 

effect on body length of Nile tilapia. (Oreochromis Niloticus) 

Abdel-Hamid, et. al., (2000) indicated that condition factor 

of grass Carp (Ctenopharyngodon idella) was highest when 

fed on diet containing M. Sative. 

2.2.9. 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) showed that feeding O.mosambicus on diet 

containing alfalfa meal had no affects on mortality rate. 

Olvera and Chaves (1988) reported that survival rate was 

adversely affected in Tilapia containing 15% dietary of raw 

Sesbania grandifflora seed meal. Hassan, et. al., (1997) 

indicated that the supplementation of different plant protein 

sources in diet of carp fishes no significant (P<0.05) 

variation in survival rate.  
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      Miguel, et. al., (1997) reported that replacement of 

Fishes in Tilapia diets with 40 % of Cowpea protein 

concentrate had insignificant effects on mortality rate. In this 

connection Omar, et. al., (1994) showed that substitution of 

Fish meal protein with alfalfa leaf meal at 5,20 and 30 % 

levels decreased significantly survival rate. Nahid, 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 

content of Nile Tilapia (Oreochromis Niloticus) increased, 

while fat content deceased when the dietary level alfalfa meal 

increased from 15 to 20%.The level of alfalfa meal in fish 

diets did not affect body crude protein and ash content. 

Miguel, et. al., (1990) reported that the carcass lipids content 

of fishes fed the alfalfa meal was lower that of those fed 

purified alfalfa protein.  Furthermore, there was an overall 

trend of deceasing carcass lipids content with increasing 

inclusion levels of both crude and purified alfalfa meal. They 

also added that there was an inverse relationship between 

moisture and lipid level in carcass. The carcass protein 

content of the control fish was significantly lower than that 

other treatment fed alfalfa meal diets. Olvera, et. al., (1988) 
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used varying levels of alfalfa meal in diets of fishes. They 

indicated that carcass protein were higher as compared with 

fishes fed other plant protein origin, while there was a 

slightly reduction in body fat with increasing levels alfalfa 

meal, which could gave been due to dietary energy reduction.  

       Hossain, et. al., (2002) reported that fish fed diet 

containing higher levels of Sesbbania seeds had lower body 

crude protein, lipid and gross energy content as compared 

with those fed control diet. Appler and Jauncey (1983) 

showed that there is a marked decrease in carcass lipid 

content of O.niloticus fed diet containing filamentous algae 

as partial or sole source of dietary protein. Emil (2001) 

indicated that the highest body crude protein content and 

retention were recorded for Nile tilapia fed 10% bersem meal 

and group fed 5% mung bean seeds. Moreover, Hassan, et. 

al., (1997) indicated that the supplementation of different 

plant protein sources in diet of carp fishes resulted in no 

significant (P<0.05) variation in the body composition.  

     Omar, et. al., (1994) indicated that substitution 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 substitution increased. 

Nour, et. al., (1989) feeding Nile tilapia (Oreochromis 

Niloticus) or grass carp (Ctenopharyngodon idella) on 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 8-40 C but the temperature to which they 

will adapt upon sudden transfer depends on the temperature 

to which they have been acclimated. Bishai (1965) quotes a 

range of 17.2 -19.6 C below which most tilapia showed 

decreases in growth rate. Generally, a temperature of 21-23 C 

is required for spawning to take place (Huet, 

1972).Temperature above 20C will trigger off development 

of secondary sexual characteristics and nest building (Fryer 

and Iles, 1972). Hassan, et. al., (1997) showed that water 

temperature for fishes fed Azolla pinnata, Alfalfa meal, 

Medicago sativa and Napier grass, Pennisetum purpureum 

were 27.05, 26.6, 28.5, and 25.5C respectively. The least 

degree was recorded for control groups 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 
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concentration was higher in fertilizer ponds which may be 

due to accumulation of nitrogen from the fertilize in the diet.  

2.3.3. Economical efficiency evaluation.  

      Jauncey and Ross (1982) indicated that some of the most 

promising alternatives of fish meal are the plant proteins of 

oilseed cakes and meals which are the by ï products of 

extraction of the grater part of the oil from oilseeds. Most of 

theses cakes are ready available and rich in protein (20-50%). 

Nour, et. al., (1989) reported that net revenues was highest in 

Nile Tilapia (Oreochromis Niloticus) when fed diets 

containing Medicago sativa followed by groups fed different 

sources of plant protein. Hanely (1991) reported that because 

of the high cost of fish meal of Tilapia diets most studies on 

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 alga, copra, groundnut, soybean, 

rapeseed, sunflower, cottonseed, alfalfa and Leucaena 

leucephala meales (Mirnova 1975, Jackson, et. al., 1982 and 

Olvera- Novoa, et. al., 1990). From a nutritional perspective 

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 preparation (Olver-Novoa, et. al., 1990). 
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      Miguel, et. al., (1990) showed that the high cost and 

fluctuating quality of fish meal have led to the need to 

identify alternative portion sources for use fish feed 

formulation. Considerable emphasis has been focused on the 

use of unconvential plant oilseed meals, 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 product, agricultural by product, invertebrate feed 

organisms, and single protein hydrolysates (Appler and 

Jauncey, 1983). However, the rising cost and uncertain 

availability of fish meal have led to a high price for turtle 

feed. Replacement of fish meal with alternate protein sources 

could be of considerable economic advantages (Lee, 2002), 

plant protein may be good alternatives 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 compared with control group. 

Further more, he indicated also that the economical study 

showed that feed cost /kg fish decreased with the use of 

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 Department of Animal Production, Faculty of 

Agriculture Al-Azhar University, Cairo Egypt, in order to 

investigate the effect of substitution of graded levels of 

Alfalfa meal (Medicago Sativa) 25.0, 50.0 and 75.0 % by 

soybean meal in fish diet on growth performance, chemical 

body composition and water quality traits of Nile Tilapia 

(Oreochromis niloticus) reared in tanks. The experimental   

period was lasted 119 days (17 weeks). The experiment 

started at the first of July, 2004 and finished at 30
th
 of 

October, 2004. 

Design of  on experiment shown in the following: 
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3.1. Experimental system. 

The experimental rearing system was consisted of 

series of twelve rectangular fiberglass tanks each of one 

cubic meter water volume (1m 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 5.0 M
3
 capacity. 

The series of the experimental fiberglass tanks 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 with an 

oil free compress of (30 hr).  

Design of  on experiment shown in the following: 

3.2. Experimental fish and stocking density. 

Nile tilapia (Oreochromus Niloticus) all male 

fingerlings sex reversed with hormone treatment were used. 

The fish were purchased from private hatchery, Kafr Elï

Sheikh Government, 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 conditioning period 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 fish/m
3
. an 

average initial weight was 27.50,±0.109 and the average 

initial length were 8.0,±0.30Cm
3
/fish. The experimental 

period was lasted 17 weeks (119 days).  
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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 

Kcal**  

ME 

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 IBEX-AIFA Company Egypt. 

** NFE= Nitrogen free extract ïBoth 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       
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3.3. Experimental diets. 

       Chemical a proximate analysis of feed ingredients used 

in the present study is presented in Table (1). Four 

isonitrogenous and isocaloric experimental diets were 

formulated to provide 25.0 % crude protein and 3235 ME 

Kcal/ Kg diets. (Table 2).The fish diet had 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. These diets were 

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 hand ï mixed 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 diets 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 
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to the last total fish biomass weighed and counted. Fish were 

fed for six consecutive days. 

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

Ingredients Control  

T1 

T2 

(25%) 

T3 

(50%) 

T4 

(75%) 

Ground yellow corn 47.50 50.5 44.80 41.00 

Soybean meal 30.00 22.50 15.00 7.50 

Gluten 12.50 10.50 18.30 20.00 

Wheat bran  2.00 5.40 3.40 6.00 

Alfalfa - 7.50 15.00 22.50 

Moles 3.00 2.50 2.50 2.50 

Mineral and vitamin mixture* 0.50 0.50 0.50 .050 

Sunflower oil 4.50 0.80 0.50 - 

Total 100.00 100.00 100.00 100.00 

Calculate diet composition:   

CP% 24.66 24.80 29.62 24.95 

ME Kcal/kg. 3238 3234 3233 3235 

Lysine %. 1.06 1.03 1.00 1.00 

Methionine %. 0.57 0.54 0.65 0.53 

Methionine + Cystine %. 1.05 0.93 0.91 0.94 

Analyzed: 

C.P % 24.01 24.0 24.83 24.63 

C.F %. 3.02 4.20 9.30 12.50 

* Each kg of mixture contain: Each 1 kg of pre-mix 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; Choline chloride 

5mg; Copper 10mg; lron 30mg; Manganese 55mg; Zinc 55mg; and 

Selenium 1mg.    
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Table (3): AA Amino acid conten of the experimental diets*.  

AA% T1 T2 T3 T4 Req.* 

Arginine  1.48 1.34 1.22 1.09 1.18 

Histidine 0.72 0.57 0.62 0.56 0.48 

Isoleucine 1.11 0.97 1.05 1.01 0.87 

Leucine 2.94 2.66 3.15 3.2 0.95 

Lysine 1.17 1.00 0.89 75 1.43 

Methionine 0.5 0.46 0.64 0.64 0.75 

Phenylalanine 1.44 1.28 1.41 1.41 1.05 

Threonine 0.96 0.85 0.99 0.9 1.05 

Tryptophan 0.28 0.26 0.34 0.3 0.28 

Valine 1.19 1.13 1.25 1.26 0.78 

* 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), average daily 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:  
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1) Average weight gain (g/fish) (AWG): 

  WG = W2 ï 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 
T

ww 12-
 

Where: W1= the initial weight (g) 

   W2= the final weight (g) 

    T = Experimental period (d) 

3) Specific growth rate (SGR): 

Specific growth rate (SGR) was estimated according to 

the following equation: 

SGR = 100
)(

1.2.
X

daysPeriod

WLnWLn -
  

Where Ln = Natural Logarithm (log)
-10 

   
W1= Mean initial weight (g) 

   W2= Mean final weight (g) 

4) Relative growth rate (RGR)  

The relative growth rate was calculated according to 

the following equation. 

RGR = 100
1

12
X

W

WW -
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Where: W1= the initial weight  

    W2= the final weight  

5) Feed conversion ratio (FCR)  

 

FCR =  

 

6) Protein efficiency ration (PER) 

PER = 

 

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 was collected 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 rise 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 conducted to 

determine the cost of fed and tilapia fingerlings to produce 

one Kg market fish wet weight according.  

Dry feed intake (g) 

Live weight gain (g) 

Live weight gain (g) 

Protein intake (g) 
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EE%= Total income (LE)/Total cost (LE). 

3.5. Water quality traits. 

     Water temperature, pH dissolved oxygen, ammonium 

(NH3), nitrate (NO3) and Nitrite (NO2) 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 of live weight 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 software (SPSS, 1995, Version 9 FOR WINDOWS), 

the used model was Yij= u +Ti+ eij 

Where Y= the observed value = population means, T= the 

effect of nutritional treatment, e = the standard error. One 

way analysis of variance and Duncan's Multiple Range 

(1955) test were used 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 averages body weight of Nile Tilapia for 

experimental groups control (T1); 25 % alfalfa meal (T2); 50 

% alfalfa meal (T3)  and 75 % alfalfa meal (T4) are 

presented in Table (4). At the start of the experiment an 

averages of initial weight had ranged between 27.41to 27.50 

g with insignificant differences indicating the random 

distribution of individual weight among the treatment groups 

at the experimental start. At four weeks period after 

experimental start averages of body weight for T1; T2;T3;T4 

groups were found to be 49.36; 50.12; 48.33 and 42. g 

respectively and analysis of variance of results show that T1; 

T2 and T3 groups had  significantly (P<0.05) higher BW as 

compared D3 groups which received the diet containing 75% 

of alfalfa meal. At 8 weeks after experimental start averages 

of BW of the same groups cited before were 73.11;72.0;66.0 

and 60.0 g respectively .The statistical evaluation of results 

show that T1 and T2 groups had significantly (PÒ0.05)  

higher BW followed in a significant decreasing order 

(PÒ0.05) by T2 and  T3 respectively. The same trend was 

observed at 12 weeks after experimental start where T1 and 
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T2 groups had significantly (PÒ 0.05) heavier bodies than 

those of T3 and T4. 

Table (4): Effect of feeding different dietary alfalfa meal on body 

weight and gain of Nile Tilapia reared in tanks (Mean ± S.E). 

Parameters 
Levels of alfalfa meal 

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

Body weight (g). 

Initial 

4weeks 

8weeks 

12 weeks 

16 weeks 

 

27.50±1.21a 

49.36±3.22a 

73.11±3.26
a
 

93.22±2.23a 

112.66±2.38a 

 

27.40±1.32a 

50.12±3.23a 

72.0±3.02
a
 

95.80±3.11a 

112.0±2.66a 

 

27.45±1.03a 

48.33±4.13a 

66.0±4.03b
b
 

80.12±3.20b 

88.10±2.71b 

 

27.41±1.0a 

42.0±3.13b 

60.0±3.06
c
 

75.10±2.56c 

82.75±2.31c 

Gain weight (g). 

         0-4  weeks 

         4-8   weeks 

         8-12 weeks 

         12- 16 weeks 

         0-16 weeks 

 

21.86±1.02a 

23.75±2.02a 

20.11±2.03b 

19.44±2.01a 

85.16±5.03a 

 

 

22.72±1.33a 

21.88±3.0b 

23.80±3.13a 

17.0±1.99b 

84.60±4.22a 

 

23.88±2.02a 

20.88±0.88c 

14.12±0.58c 

 7.98±1.96c 

60.65±2.56b 

 

14.59±0.96b 

18.0±0.79d 

15.10±0.89c 

7.65±0.99c 

55.34±2.31c 

Daily gain (g). 

0-4weeks 

4-8weeks 

8-12 weeks 

12-16 weeks 

0-16 weeks 

 

 0.78±0.06b 

0.84±0.08a 

0.72±0.11b 

0.69±0.15a 

0.76±0.17a 

 

0.81±0.01a 

0.78±0.09b 

0.85±0.03a 

0.61±0.06b 

0.76±0.31a 

 

0.85±0.1a 

0.63±0.07c 

0.50±0.04c 

0.29±0.16c 

0.57±0.08b 

 

 

0.52±0.02c 

0.64±0.11c 

0.54±0.05c 

0.27±0.16d 

0.49±0.09c 

a-d éé.means in each row have the different litter are significantly different 

(P<0.05). 
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At the end of the experimental period (i.e., 16 weeks 

after) averages final BW were found to be 112.66; 1120.0; 

88.10 and 82.75 g for T1; T2; T3 and T4 groups respectively. 

The analysis of variance of BW at the end of the 

experimental period revealed that T1 and T2 groups had 

significantly (PÒ 0.05) higher BW compared to T3 and T4 

groups which indicated that incorporation of dried alfalfa 

meal showed that exceeding the 25 % alfalfa incorporation 

level depressed tilapia growth rate. 

4.1.2. Body weight gain (BWG). 

      Concerning the results of weight gain (WG), averages of 

WG during the first four weeks for T1,T2,T3 and T4  groups 

were found to be 21.86;22.72;23.88 and 14.59 g respectively, 

where T1;T2 and T3 groups had significantly (PÒ 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 start the control group had significantly   

(P Ò0.05) the highest average WG followed in a significant 

decreasing order by T2; T3 and T4 respectively.  

      During the third period (8-12 weeks) averages of WG for 

the treatment groups T1; T2; T2 and T4 were 20.11; 23.80; 

14.12 and 15.10 g respectively where T2 group showed the 

highest (P0Ò.05) WG value followed in a significant 

decreasing order  (PÒ0.05) by T1 and T3 and T4 
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respectively. During the period 12 to 16 weeks after 

experimental start T1 group showed the highest WG values 

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

groups respectively.  

4.1.3. Daily gain (DG). 

     Table (4) also shows the effect of feeding different levels 

of dried alfalfa meal on daily gains of Nile tilapia 

(Oreochromis Niloticus) fed different dietary levels of alfalfa 

meal. The results indicated that the average daily gain during 

the first experimental  period  (0-4 weeks) were found to be 

0.78;0.81;0.85 and 0.52 g for groups fed T1; T2 (0.25%); T3 

(0.50%) and T4 (0.75%) respectively. The analysis of 

variance indicated that both groups fed T2 and T3 recorded 

significantly (PÒ0.05) higher of daily gain as compared with 

control or group fed 75 % of alfalfa meal (T4). During the 

period of 4-8 weeks after experimental start, the data 

indicated also that group fed control diet significantly   

(PÒ0.05) higher value of DG when compared with groups fed 

different levels of alfalfa meal. During the periods from 8-12 

weeks after experimental start the analysis of variance 

indicated that the group fed 25 % of alfalfa meal (T2) 

recorded significantly (P<0.05) higher DG as compared with 

other dietary treatment. 
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During  the period from 12 to 16 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 T4 respectively. The statistical analyses 

indicated that the control  group had significantly (PÒ 0.05) 

the highest DG followed in a significant decreasing order by 

groups fed T2; T3 and T4. The daily gain of Nile tilapia 

(Oreochromis Niloticus) during the whole experimental 

period (0-16 weeks) indicated that T1 and T2 groups showed 

significantly (PÒ0.05) higher values of daily gain as 

compared with groups fed T3 and T4 respectively. The group 

fed on T4 recorded the lowest value of daily gain (Table 4). 

These results indicated that increasing the incorporation level 

of dried alfalfa meal in growing of Nile tilapia (Oreochromis 

Niloticus) diets over 25.0% in replacement with soybean 

meal depressed growth rate as well as gains in body weight. 

       These results are in accordance with the finding of Wee, 

K. L. and S.S. Wang (1987) who reported that growth 

performance of Nile tilapia was reduced by increasing the 

level of Lucerne leaves in the diet. While Omar, et. al., 

(1994) showed that control group of Nile tilapia had 

significantly (PÒ0.05) better weight gain as compared with 

groups of fishes fed diets containing 9, 10, 20 and 30 % with 

protein from alfalfa meal. Also, they indicated that increasing 

plant leave meal levels in blue Tilapia diets decreased its 
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growth rates. Nour, et. al., (1989) indicated that with 

increasing the levels of water hyacinth leaves meal in the diet 

of Nile tilapia growth rate decreased. 

      Miguel, et. al., ( 1990) indicated that diets containing 

alfalfa leaf protein gave the best results of growth rates  

which were higher 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 the increasing the level over 35% 

decreased growth rate. The obtained results are also 

confirmed by those obtained Soliman (1994) who indicated 

that clover leaf protein could replace safely 30 % of soybean 

meal protein in tilapia diets.  On the other hand, Ochunba, et. 

al., (1988) indicated that growth rate of  Nile tilapia 

(Oreochromis Niloticus) decreased when fed on diets 

containing water plant Azolla. Shireman, et. al., (1978) 

reported that supplementation of alfalfa meal in diets of grass 

carp (Ctenopharyngodon idella) improved growth rate. Emil , 

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 Table (4). 

     The same author showed that body weight was 

numerically higher for fish fed 5 % berseem leaf meal 

followed by groups fed combination of 5% 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 compared to the control group.  

       Ali , et. al., (2003) reported that growth performance of 

Nile tilapia (Oreochromis Niloticus) was reduced when the 

inclusion level of alfalfa meal was over 5 % in the diets as 

compared with control diets. Further more Miguel, et. al., 

(2003) indicated that growth rate of Nile tilapia 

(Oreochromis Niloticus) decreased when fed on 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 up to 35 of the dietary protein in feeds 

of Tilapia. In this connection El-Gendy (2006) investigated 

the effect of replacing 25.0% of soybean meal with broad 

bean leaves (BBL) or cucumber leaves (CL) or Squasl (SL) 

on growth performance of Nile tilapia (Oreochromis 

Niloticus). He found that the control (soybean meal) group 

and the BBL group had significantly higher average daily 

body gain, final weight, and relative and specific growth rate 

compared to CL and SL groups. Abdel-Hakim, et. al., (2008) 

indicated that replacing 30 % of soybean protein by Sesame 

seeds cake protein improved significantly final body weight 

of Nile tilapia (Oreochromis Niloticus). But weight gain or 
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daily gain was not affected. The same author added that 

replacement of 30 % of soybean meal protein with deride 

rumen contents (digested plant materials) had no adverse 

effects on growth performance of Nile tilapia (Oreochromis 

Niloticus). 

4.1.4. Body length (BL). 

       An averages results of body length (Cm) and condition 

factor (CF) for experimental groups fed control; 25 % (T2); 

50 % (T3) and 75% (T4) of alfalfa meal are outlined in Table 

(5). At the start of experiment averages of initial length had 

ranged between 8.0 to 8.4 Cm, with insignificant differences 

among the treatment groups indicating the random 

distribution of   average of body length for the mentioned 

individuals among the experimental gropes. At 4 weeks after 

experimental start averages. Of body length for the above 

mentioned groups were found to be 10.3;10.2;10.5 and 9.9  

Cm respectively The data of body length at  the period 8 

weeks of experimental start indicated  that groups fed control 

and T2 were significantly (PÒ 0.05) the highest in their 

values of BL ,followed in a significant (P<0.05) decreasing 

order by groups fed T3 and T4 respectively ,although 

differences insignificant among T3 and T4.The same trend 

was observed at 12 weeks after experimental start ,where T1 
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and T2  groups had significantly  (PÒ 0.05) higher body 

length than those of groups fed T3 and T4. 

Table (5): Effect of feeding different dietary alfalfa meal on  body length 

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

Parameters 

Levels of alfalfa meal 

(T1) 

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

Body length (Cm) 

Initial 

4weeks 

8weeks 

12 weeks 

16 weeks 

 

8.0±0.03
a
 

10.3±0.82
a
 

12.4±1.35
a
 

14.6±1.09
a
 

15.7±1.22
a
 

 

8.4±0.06
a
 

10.2±0.56
a
 

12.3±2.0
a
 

14.7±1.08
a
 

15.4±2.36
a
 

 

8.1±0.03
a
 

10.5±0.58
a
 

11.9±3.13
b
 

12.3±2.07
b
 

13.4±1.41
b
 

 

8.3±0.06
a
 

9.9±0.22
a
 

11.7±2.37
b
 

12.1±2.18
b
 

13.3±1.31
b
 

Condition facto(CF) 

Initial 

4weeks 

8weeks 

12 weeks 

16 weeks 

 

5.37±0.92
a
 

5.52±0.87
a
 

3.83±0.82
a
 

2.99±0.82
b
 

2.91±0.91
c
 

 

4.62±0.79
a
 

4.78±0.71
a
 

3.87±0.80
a
 

3.01±0.61
b
 

3.06±0.87
b
 

 

5.26±0.68
a
 

4.17±0.81
a
 

3.91±0.88
a
 

4.30±0.58
a
 

3.66±0.7
a
 

 

4.79±0.90
a
 

4.32±0.96
a
 

3.74±0.79
a
 

4.23±0.89
a
 

3.51±0.99
a
 

a-d éémeans in each row have the different litter are significantly different 

(P<0.05). 

At the end  of the experimental period  (i.e,16 weeks) 

the averages of final body length (Cm) were found to be 

15.7;15.4;13.4 and 13.3 Cm respectively for the experimental 

groups fed experimental diets T1; T2; T3 and T4 (Table 5). 

The analysis of variance indicated that the body length of 

Nile tilapia were significantly (PÒ 0.05) higher for control 
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and group fed T2 (25 % alfalfa meal), followed in a 

significant (p<0.05) decreasing order by the groups fed T3 

and T4, and differences in BL among T3 and T4 was 

insignificant.  

These results are in agreement with those obtained by 

Abdel-Hakim, et. al., (2008) indicated that replacing 30 % of 

soybean protein by Sesame meal protein had no significant 

effect on body length of Nile tilapia. Labib, et. al., (1994) 

showed that  body length of Nile Tilapia was decreased 

significantly when diet inclusion Azolla pinnata, Medicago 

sativa and penniseetum purpureum Royce, W.F. (1984) 

showed body length of Nile Tilapia (Oreochromis Niloticus). 

was significantly decreased when diet inclusion Azolla 

pinnata, Medicago sativa and penniseetum purpureum. 

4.1.5. Condition factor (CF). 

Data of condition factor (CF) of Nile Tilapia 

(Oreochromis Niloticus). 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 insignificant differences was detected among 

the dietary experimental groups .While the results of CF after 

4 weeks of experimental start indicated that the values of CF  

range between 4.17  to 4.78 with insignificant differences 
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among dietary experimental groups. The data of CF at 8 

weeks after start indicated that 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 factors (CF) for treatments 

fed T1; T2; T3 and T4 were 2.99, 3.01, 4.30 and 4.23 

respectively, where T4; T3; have higher values of CF, 

followed in a significant decreasing order (P<0.05) by groups 

fed T2 and T1. The average results of CF at the end of 

experimental period (16 weeks) were found to be 2.91; 3.06; 

3.66 and 3.51,wher the groups T4 and T3 recorded the higher 

value of CF value than those fed control T1 or T2 group 

Finally it can be observed that from the previous results a 

comparison among values of condition factor for fishes 

through the experiment in this study indicated that the 

average condition factors values of fishes varied by the  

levels of alfalfa meal in the diet. However the smallest 

condition factor (2.91) at all was that of fish fed on the T1 

control group. This might be attributed to unfavorable 

environmental condition. On the other hand the highest 

values of CF (3.66) was recorded for fishes stoked in the T2 

group which received low level of alfalfa meal .The results of 

the present study a partial agreement  with 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 contrary Anwar, et. al., (1982) found that 

condition factor recorded 1.50 to 1.74 for Cyprinus carpio 

fed sewage sludge. Abdel-Hamid, 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 control and different levels of 

alfalfa meal diets are given in Table (6).The data of FC 

during the first 4 weeks after experimental start indicted that 

FC of Nile tilapia was significantly (PÒ 0.05) higher for 

group fed T2 (25.0%) of alfalfa meal, following in a 

significant deceasing order by groups fed control; T3 and T4 

groups respectively. The group fed T4 (75.0%) recorded a 

lower value of FC. An average values of FC at 8 weeks after 

experimental start were found to be 35.0; 38.0; 35.0 and 30.0 

g respectively for groups fed T1; 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 in a significant (PÒ 0.05) 
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decreasing order by groups fed T1 and T3. While group fed 

T4 recorded a lower value of FC. 

    

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

and feed conversion ratio of Nile Tilapia reared in tanks (Mean ± S.E).  

a-déé means in each row have the different litter are significantly different 

(P<0.05). 

At 12 weeks of experimental start an averages of FC of 

the same experimental groups cited before were found to be 

45.0; 48.0; 46.0 and 31.0 g respectively (Table 6).The 

analysis of variance of FC at 12 weeks indicated that the 

group of Nile tilapia (Oreochromis Niloticus). fed diet 

containing 25.0 % of alfalfa meal T2 recorded significantly 

(PÒ 0.05) higher value of FC followed in a significant       

Parameters 
Levels of alfalfa meal 

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

Feed consumption (g/Fish) 

4weeks 

8weeks 

12 weeks 

16 weeks 

0-16 weeks 

 

24.0±1.36b 

35.0±2.11b 

45.0±0.06c 

94.0±3.13c 

211.0±3.13b 

 

26.0±1.33a 

38.0±2.60a 

48.0±0.08a 

115.0±3.18a 

224.0±2.87a 

 

24.5±2.11b 

35.0±1.99b 

46.0±0.05b 

101.0±2.50b 

203.0±3.33c 

 

18.0±1.10c 

30.0±2.13c 

31.0±0.08d 

93.0±3.11c 

172.0±4.12d 

Feed conversion ratio (FCR) 

4weeks 

8weeks 

12 weeks 

16 weeks 

0-16 weeks 

 

1.10±0.03
c
 

1.50±0.06
d
 

2.24±0.09
b
 

4.83±0.01
a
 

2.48±0.75
c
 

 

1.14±0.02
b
 

1.74±0.02
b
 

2.02±0.07
c
 

4.76±0.02
a
 

2.64±0.96
b
 

 

1.03±0.03
d
 

1.98±0.03
a
 

3.25±0.02
a
 

4.86±0.01
a
 

3.19±0.88
a
 

 

1.23±0.06
a
 

1.67±0.04
c
 

2.05±0.05
c
 

 4.80±0.02
a
 

3.10±1.04
a
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(PÒ 0.05) decreasing order by groups fed T3; T1 and T4 

respectively. During the whole experimental period (16 

weeks after experimental start) the data show that group fed 

T2 (25.0%)  recorded highly significant increase (P<0.05) of 

FC, followed in a significant decreasing order by group fed 

T3, while insignificant differences was observed between 

control and T4 groups.  

The results of FC during the whole experimental 

period (0-17 weeks) show that an averages were found to be 

211.0; 224.0; 203.0 and 172.0 g. respectively for the groups 

cited before (Table 6).The analysis of variance indicated that 

group fed T2 consumed more feed as compared with control 

or other dietary treatment groups, while group fed T4 

recorded the lowest value of FC. From these results it can be 

notice that the using of 25% of alfalfa meal in the diet 

encourages Nile tilapia (Oreochromis Niloticus). To consume 

more feed as compared with control or other dietary 

treatment groups.  The increase of alfalfa meal level over this 

level resulted inverse trend, thus the decrease in FC observed 

in levels of alfalfa that higher than 25% may 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 



 -87- 

when fed on five plant species. The results obtained by 

Fisher (1973) showed that grass carp (Ctenopharyngodon 

idella) weighing 20-450 grow best when the diet contained at 

least 75 % animal feed and high protein contents. Also       

Ali , et. al., (2003) indicated that feed consumption was 

reduced in Nile tilapia (Oreochromis Niloticus). When fed on 

diet containing alfalfa meal over 5% as compared with 

control group. Omar, et. al., (1994) indicated that fish fed the 

control diet had significantly better FCR as compared with 

groups of Nile tilapia (Oreochromis Niloticus). Fed different 

levels of alfalfa meal. Labib, 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 conversion ratio (FCR). 

Table (6) show the results of feed conversion ratio 

(FCR) of Nile tilapia (Oreochromis Niloticus). Fed different 

levels of alfalfa meal. The averages of FCR after four weeks 

of experimental start were found to be 1.10; 1.14; 1.03 and 

1.23 g feed/g gain for groups fed T1; T2; T3 and T4 

respectively, where and group fed 50% of alfalfa meal T3 

and control group T1 significantly (PÒ0.05) had the best FCR 

during the first period of experimental as compared to the 

other dietary treatments. While the group fed high levels of 

alfalfa meal (75%) recorded the worst (PÒ0.05) value of 
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FCR. During the period after 8 weeks of experimental start, 

also the group fed control and 25% of alfalfa meal showed 

the best FCR values, followed in a significant decreasing 

order by groups fed T2 and T3 respectively. The values of 

FCR during the period 12 weeks after the experimental start 

averages of FCR values were found to be 2.24, 2.02, 3.25 

and 2.05g feed/g gain respectively for the above mentioned 

treatment groups respectively. The analysis of variance 

during this period indicated that the group fed 25% (T2) 

recorded the highest (PÒ0.05) value of FCR followed T1 

group fed control diet while insignificant differences were 

observed between T2 and T4 groups.  

     During the fourth period of experiment (at 17 weeks after 

experimental start) the average data of FCR for T1; T2; T3 

and T4 were found to be 4.83; 4.76; 4.86; and 4.80g feed/g 

gain respectively. The statistical evaluation indicated that 

insignificant differences was observed among the dietary 

experimental groups (Table 6).  

During the whole experimental period (0-16 weeks) an 

average data of FCR were found to be 2.48; 2.64; 3.19 and 

3.10g feed/g gain respectively for groups fed T1;T2;T3 and 

T4. The analysis of variance for FCR during whole 

experimental period indicated that the groups fed control and 

25.0% of alfalfa meal recorded significantly (PÒ0.05) lower 
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FCR as compared with other dietary treatment, while groups 

fed T3 and T4 showed the highest values of FCR (Table 6). 

It can be observed that from the previous results the 

best FCR was noticed for groups fed control  diet or group 

fed 25.0% of alfalfa meal which may be due to the increases 

of gain in weight  which reflected in improvement in FCR in 

agreement with Olvera-Novoa, et. al., (1990). Also explained 

the reduction in growth of Tilapia fed high levels of alfalfa 

meal may be due to the presence of high trypsin inhibitor in 

alfalfa. These results are also in accordance with the results 

obtained by Omar (1994) who indicated that Nile tilapia fed 

control diet recorded significantly higher feed consumptions 

and weight gain when compared with group fed different 

levels of alfalfa meal. El-Gendy (2006) found that FCR 

significantly increased when Nile tilapia fed on diets 

containing different plant protein sources. Ali , et. al., (2003) 

indicated that FCR was not affected when Nile tilapia 

(Oreochromis Niloticus). When fed diets containing 10 or 15 

% of Alfalfa meal. Also, Soliman (1995) showed that FCR 

was best when Nile tilapia (Oreochromis Niloticus). Fed 

dietary different levels of alfalfa meal. 

       Pullin , et. al., (1987) showed that adding Azolla meal to 

diets of Nile Tilapia (Oreochromis Niloticus). Diets 

increased feed conversion ratio. Also, Soliman (1994) 
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indicated that fish fed diet containing different levels of 

plants leaf (1, 2, 3, 5 and 8% levels) had significantly the best 

food conversion ratio. Al-Asgha, et. al., (2003) reported that 

no significant differences were observed in feed conversion 

ratio of diets containing 15% of alfalfa meal. Ogino, et. al. 

(1978) indicated that alfalfa meal could replace up to 43-40% 

of total protein in diets for fishes without any loss in feed 

conversion ratio when compared with casein control ration.  

      Olvera and Chaves (1988) reported that feed efficiency 

utilization of Tilapia improved when fed on 15 % dietary 

inclusion of raw Sesbania grandifflora seed meal. However, 

Emil (2001) reported that feed conversion ratio of Nile 

tilapia (Oreochromis Niloticus). decreased when feeding 

diets containing Azolla meal by 5 %. Also, he indicated that 

FCR decreased significantly in group fed berssem leaf meal 

(5 and 10%), mung been seed (10 and 15%) and combination 

of 5% of both as compared to the control group, while there 

was numerical increases in groups fed 15% berseem leaf 

meal and 5% mung been seeds as compared with control 

group. Cruz and Laudencia (1978) obtained an l.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 up 40%. Hassan, et. al., 
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(1997) indicated that the supplementation of different plant 

protein sources in diets of carp fishes resulted no significant 

(P<0.05) variation in FCR. Royce, (1984) showed that fish 

fed the water hyacinth leaf meal free diet exhibited the best 

FCR followed by the group fed 25% and 50% hyacinth. 

Labib, et. al., (1994) illustrated that no significant 

differences in FCR were detected in fish's feds diet 

containing 0, 5, 15 and 25% Egyptian mallow leaf meal and 

control group. Also Olvera ïNovoa, et. al. (1990) explained 

the growth reduction to the presence of this amount of 

trypsin inhibitors in diets containing high levels of alfalfa 

meal   

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

        Results of both protein and energy intake of Nile tilapia 

(Oreochromis Niloticus). Fed control and different levels of 

alfalfa meal (25.0; 50.0 and 75.0 %) are given in Table 

(7).The protein intake values during the first period from    

(0-4 weeks) after start were found to be 6.10; 6.41; 6.04 and 

4.44g protein for T1; T2; T3 and T4 groups during this 

period respectively. The analysis of variance indicate that 

protein intake significantly (PÒ0.05) increased in the  group 

fed 25.0 T2 of alfalfa meal,  followed in a  significant 

decreasing order by the groups fed control; T1; T3 and T4 

respectively. While the values of P1 at the (4-8 weeks) after 
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experimental have ranged between 9.42 to 7.44g, where the 

group fed 25.0% (T2) recorded higher (PÒ0.05) PI as 

compared with T1 or other dietary treatment  and group T4 

recorded significantly (P Ò0.05) the lowest value. 

At the period (8-12 weeks) after experimental start the 

values of PI were found to be 11.43; 11.81; 11.32 and 7.63g 

respectively for the groups cited before. The statistical 

evaluation indicated that insignificant differences (P<0.05) 

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

with group fed T4 which recorded the lowest (PÒ0.05) value 

of P1. The results of P1 from (12- 16 weeks) of experimental 

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

showed the highest of PI  value, followed  by groups 

fed T3, T4 and control group (T1) with insignificant 

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

PI at the whole experimental period (0-16 weeks) indicated 

that PI was higher for group fed T2, while the group fed T4 

recorded the lowest (PÒ0.05) value of PI. 

Concerning the energy intake of Nile tilapia 

(Oreochromis Niloticus). The obtained data showed that the 

EI significantly (PÒ 0.05) decreased when the alfalfa meal 

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

the whole experimental period(0-16 weeks) of experiment. 

From the previous results it can be realized that the amount 
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of PI and EI show that both parameters are completely 

dependent on feed intake. 

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

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

Parameters 
Treatment 

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

Protein intake/ 

group(g/Fish)               

0 -4weeks 

 4 -8weeks 

8-12 weeks 

12-16 weeks 

0-16weeks 

 

6.10±0.38
b
 

8.17±0.78
b
 

11.43±1.02
a
 

23.4±3.25
c
 

53.6±5.02
b
 

 

6.41±0.36
a
 

9.42±0.8
a
 

11.81±2.03
a
 

28.69±3.0
a
 

55.10±6.05
a
 

 

6.04±0.25
c
 

8.68±0.90
b
 

11.32±0.30
a
 

25.20±4.30
b 

50.24±5.00
c
 

 

4.44±0.78
d
 

7.44±1.21
c
 

7.63±3.02
b
 

23.20±4.0
c 

42.57±6.02
d
 

Energy intake/ME, 

(Kcal/Fish) 

0-4weeks 

4-8weeks 

8-12 weeks 

12-16 weeks 

0-16weeks 

 

 

77.7±3.02
c
 

113.03±4.02
b
 

145.7±3.02
c
 

304.4±3.0
c
 

683.2±2.05
b
 

 

 

84.19±3.20
a
 

122.80±4.23
a
 

155.18±4.0
a
 

372.02±3.60
a
 

724.64±3.7
a
 

 

 

79.33±4.0
b
 

113.19±4.28
b
 

148.7±4.25
b
 

326.74±6.03
b 

656.71±7.0
c
 

 

 

58.28±4.20
d
 

97.02±5.40
c
 

100.22±4.78
d
 

300.86±8.0
d
 

556.42±5.36
d
 

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 

protein productive values (PPV). 

       The data of protein , energy efficiency ratio  and protein 

productive values of Nile tilapia (Oreochromis Niloticus). 

Fed control diets and different levels of alfalfa meal  are 

presented in Table (8).The values of PER during the whole 

experimental period  were found to be  1.58; 1.53; 1.10 and 

1.29 respectively for the groups fed T1,T2,T3 and T4 

respectively, where the control (T1 and T2) groups recorded 
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a higher value of  PER followed in a significant (PÒ 0.05) 

decreasing order by groups fed T3; and T4, since the group 

fed the high level of alfalfa meal recorded lower value of 

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

the energy efficiency ratio had ranged between 9.24 to 11.67 

and the analysis of variance indicated that the group fed the 

control diet had higher values of EER followed group fed T2, 

T3 and T4 respectively, although insignificant differences 

were observed between T3 and T4. Theses results are 

accordance with those obtained by Mohanty and Dash 

(1995) indicated that the use of diet containing 60 % dry 

Azolla sp. improved the protein efficiency ratio to 1.77.This  

 
Table (8): Effect of  feeding dietary different alfalfa meal on protein, energy 

efficiency ratio and protein productive value of Nile Tilapia during the 

whole experimental period (Mean ± S.E). 

*PER=weight gain/protein intake 

**EER= weight gain / energy intake 

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

a-d means in each row have the different litter are significantly different (P<0.05). 

Parameters 
Treatment 

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

Protein efficiency ratio*(PER) 
0-16weeks 

 
 

1.58±0.62a 

 
 

1.53±0.66a 

 
 

1.10±0.36c 

 
 

1.29±0.28b 

Energy efficiency 

ratio(EER**)  
0-16weeks 

 

 
 

12.46±3.32a 

 
 

11.67±2.16b 

 
 

9.24±3.11c 

 
 

9.94±3.0c 

Protein productive 

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

 
 

51.74±2.08b 

 
 

64.05±1.39a 

 
 

41.51±1.09C 

 
 

41.18±1.16
C 
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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 were confirmed by Miguel, et. al,. (1990) 

indicated that carcass nitrogen deposition were best for fishes 

fed different levels of alfalfa in the diet meal as compared 

with other dietary treatment or control group. But the highest 

value for nitrogen utilization was recorded for fish fed diet 

containing 15% Azolla meal. Also, the highest energy 

utilization was recorded by the group fed the diet 

contaning10 % of Berseem meal, while the lowest was 

recorded for the group fed 5% Berssem meal and 5% and 

10% mung bean seeds. Chou (2004) reported that significant 

differences existed in 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 the apparent 

net protein utilization decreased significantly with increasing 

the substitution level.. Also, they added that adding of 15% 

Leucaena leaf meal in diets of Tilapia (Oreochromis 

Niloticus). Resulted in higher energy utilization. However, 

Royce, W.F. (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% water hyacinth meal 
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level. Labib, et. al (1994) illustrated that net protein 

utilization was similar for fishes fed 0,5,15 and 25% 

Egyptian meal and control group. Shahat, (1991) found that 

PER decreased in Nile tilapia (Oreochromis Niloticus). Fed 

plant protein source. However Viola, et. al. (1981) found that 

PER ranged between 17-34% for carps fed diet containing 

different plant protein sources. Mohanty and Dash (1995) 

observed PER values ranged from 10.08 to 11.95 % for carps 

fed different protein levels. Hossain, et. al., (2002) indicted 

that portion and energy efficiency ratio of tilapia 

(Oreochromis Niloticus). Were not affected significantly 

when fed on control diet or group fed Sesbania seeds meal. 

Richater (2003) found that the control diet and the diet 

congaing 10 % of dried moringa leaf meal fed to Nile tilapia 

(Oreochromis Niloticus). Produced significantly 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 tilapia (Oreochromis 

Niloticus). Fed T2 (25.0%) recorded a higher value 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 fed T1;T2;D3 and 

T4 respectively (Table 7). These results are  in agree with the 
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results obtained by Hossain, et. al (2002) who indicted  that 

protein productive value of tilapia (Oreochromis Niloticus) 

was not affected significantly when fed on the control diet or 

group fed Sesbania seeds meal. Omar, et. al., (1994) showed 

that increasing dietary alfalfa meal in the diet resulted in 

decreased nutritional parameters PER and PPV of Nile 

tilapia. (Oreochromis Niloticus). Soliman (1994) indicated 

that nutrient utilization for Nile tilapia (Oreochromis 

Niloticus) was best when they 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) and specific growth rate (SGR). 

       Table (9) show the effect of feeding different levels of 

dried alfalfa meal as a substitution of soybean meal on SVR 

and SGR of Nile tilapia (Oreochromis Niloticus). Reared in 

tanks. The analysis of variance indicated that SVR were not 

significantly affected by feeding different during the periods 

of the  experiment. The SVR has ranged between 89.09 to 

90.9% at the end of experimental period (16 weeks).It can be 

observed that the 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     ( Mean ± S.E). 

Parameters Levels of alfalfa meal 

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

Survival rate (SVR) (%) 

4weeks 

8weeks 

12 weeks 

16 weeks 

 

98.10±1.23a 

96.36±1.02a 

94.50±2.23a 

90.90±1.24a 

 

98.18±2.0a 

96.36±2.31a 

94.30±1.50a 

90.90±1.28a 

 

98.19±1.32a 

94.50±1.28b 

92.70±1.50b 

89.09±2.13b 

 

98.19±1.57a 

94.40±1.21b 

92.70±1.50b 

90.90±1.99a 

Specific growth rate (%day) 

4weeks 

8weeks 

12 weeks 

16 weeks 

0  -  16 

 

2.10±0.16b 

1.40±0.12a 

0.87±0.18b 

0.68±0.19a 

1.26±0.11a 

 

2.15±0.15b 

1.29±0.13b 

1.02±0.19a 

0.56±0.17b 

1.24±0.17a 

 

2.02±0.16c 

1.11±0.16c 

0.69±0.17c 

0. 34±0.19c 

1.04±0.20b 

 

1.52±0.41a 

1.28±0.17b 

0.80±0.15b 

0.35±0.14c 

0.99±0.22c 

a-dé.. means in each row have the different litter are significantly different 

(P<0.05). 

Concerning specific growth rate (SGR) after (4 weeks) 

of the experimental start the group 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 recorded the highest SGR values (PÒ .0.05), followed 

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

respectively. 

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

showed the highest SGR value (PÒ0.05), followed in a 

decreasing order by T1; and T4 groups. While the group fed 
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T3 Recorded the lowest value after (16 weeks) of 

experimental start group T1 recorded the highest SGR value 

(PÒ 0.05) compared to the other groups. At whole period    

(0-16 weeks), an averages of SGR values for the T1;T2;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 significant (PÒ0.05) order by T3 

and T4 respectively.  

These results are confirmed by the results obtained by 

Richter, et. al., (2003) who reported that no feed-related  

mortalities was observed in the whole experimental period 

for Nile tilapia (Oreochromis Niloticus). Fed diets containing 

20 or 30% dried moriga leaf meal. Hepher and Pruginine 

(1989) found that mortalities in fishes are often correlated 

with the size ,since smaller fish are more susceptible to 

diseases and handling than larger ones. Wang, et. al., (1989) 

reported that grass carp (Ctenopharyngodon idella) fed on 

fresh leaves of Zizzniz latifolia had survival rates of 86.4%. 

Thomas and Carter (1977) showed that the use of 

combination between different type of plant in diets with 

artificial diet and neutral natural feed not only increased the 

growth rate and total yields of fishes but also increased 

survival rate. 
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    El-Gendy (2006) indicated 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 

permissible levels and had mainly due  to  the effect of fish 

handling. Miguel, et. al., (1990) showed that no mortalities 

were detected in Nile tilapia (Oreochromis Niloticus). Fed 

different levels of alfalfa meal. Soliman (1994) indicated that 

SGR was increased when Nile tilapia fed different levels of 

alfalfa meal. Omar, et. al., (1994) indicated that SGR of 

tilapia (Oreochromis Niloticus). Decreased when fish meal 

protein substitute by 5, 10, 20, and 30 % by alfalfa meal 

protein. Also these results are agreed with those obtained by 

Mgbenka and Lovell (1986) they found that SGR was 1.51 

and 1.29% day for group of fishes fed 19 and 38 % of 

dehydrated alfalfa meal. Also Moustafa (1993) reported that 

the SGR of Nile tilapia (Oreochromis Niloticus). was 

0.775,0.944,0.991 and 1.06 for 20,24,28 and 32% protein 

level in diets when fishes were stoked at a rate of 1220 

fish/m
3
 in cages. Moustafa (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 33.2% protein levels in the diet 

when fishes were stoked at a rate of 120 fish /m
3
 in cages. On 

the other hand Mohantry and Dash (1995) found that           
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a higher SGR (2.33) for carp fed A.caroliniana at 60%  level 

in carp diets containing soybean meal ,groundnut meal, 

sesam meal rice bran; vitamins and attractants. Richter, 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 fish. Omar, et. al., (1994) 

indicated that SGR of tilapia (Oreochromis Niloticus). 

decreased when fish meal protein substitute 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 (10) show the chemical bodies composition of Nile 

tilapia (Oreochromis Niloticus). fed control; 25.0; 50.0 and 

75.0 % of alfalfa meal at the end of the experiment. An  

average data of moisture percentages were found to be 76.0; 

78.30; 76.8 and 78.9 % respectively for the groups T1; T2; 

T3 and T4 respectively. The analysis of variance indicated 

that groups fed T2 and T4  recorded a higher (PÒ0.05) values 

of moisture content, followed in a significant decreasing 

order by the groups fed T1 and T3, although insignificant 

differences was observed between them. The values of dry 

matter (DM) were found to be 24.0; 21.70; 23.20 and 21.0 %. 

The obtained data indicated that dry matter significantly    
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(PÒ 0.05) decreased as the levels of dietary substitution of 

alfalfa meal increased in the 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). 

 

a-déémeans in each row have the different litter are significantly  different 

(P<0.05). 

Concerning the crude protein percentages (CP) the 

values were ranged between 60.08 to 66.83%. The results 

indicated that crude protein percentage significantly          

(PÒ 0.05) increased when the levels of alfalfa meal increased 

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 for this parameters indicate the EE values 

significantly (PÒ 0.05) decreased as the levels of alfalfa meal 

increased in the diet, although insignificant differences was 

observed between T1 and T2 groups. The values of EE were 

Parameters 

 

Levels of alfalfa meal 

(T1) Control T2(25.0% T3(50.0%) T4(75.0%) 

Moisture(MO)%  

Dry matter(DM)%  

Crude protein (CP)% 

Ether extract(EE)%  

Ash,% 

Gross energy(Kcal/Kg) 

76.0±0.72b 

24.0±1.11a 

60.08±0.89c 

16.20±0.56a 

15.30±0.17b 

4.110±1.6a 

78.30±0.43a 

21.70±1.06c 

61.63±0.91c 

16.50±0.55a 

14.50±0.10c 

3.919±1.1b 

76.80±0.70b 

23.20±0.89b 

63.33±0.83b 

13.0±0.57b 

16.0±0.15a 

3.996±1.0b 

78.9±0.80a 

21.10±0.92c 

66.83±0.87a 

11.0±0.59c 

14.50±0.16c 

3.956±1.08b 
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found to be 16.2; 16.50;13.0 and 11.0% 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 

groups cited before. The results showed that group of Nile 

tilapia (Oreochromis Niloticus) fed T3 (50.0%) recorded the 

highest values of ash % following in a significant decreasing 

order by groups fed T1; T2 and T4  groups.  

Concerning the values of gross energy released from 

consumed gram of Nile tilapia (Oreochromis Niloticus) 

(Kcal/g) were found to be 4.110; 3.919;3.996 and 3.956 

(Kcal/g) respectively for T1; T2;T3 and T4. From these 

values it is realized that GE significantly (PÒ0.05) decreased 

as the increased alfalfa meal in the diet, since the control 

group recorded a higher value, followed in a significant 

decreasing order by the groups fed T2;T3 and T4, although 

insignificant differences were observed among the T2; T3 

and T4. It can be observed that from the previous data that 

feeding Nile tilapia (Oreochromis Niloticus) on diets 

inclusion of alfalfa meal was efficient in decreasing the EE 

and increase CP and ash in flesh of Nile tilapia (Oreochromis 

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 results obtained by 

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 content.  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 treatment. El-Gendy (2006) indicated 

that dry matter, ether and 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 sources. Olivera, et. 

al., (1990) who reported that the incorporation of protein 

concentrate of cowpea at a level up to 50% in Nile tilapia 

(Oreochromis Niloticus) diets affects all body parameters. 

They added that as the concentration of cowpea level 

increased in the diet the carcass water content reduced. 

Protein content  was improved by the inclusion of portion 

concentrate at substitution levels from 20-50 %.Ether extract 

content was significantly higher for fish fed the 50 % of 

cowpea. The lowest fat and highest ash content. 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 groups. Mohanty and Dash (1995) they found 

that lipid in body of grass carp (Ctrnopharyngodon idella) 

was ranged from 18.27 to 19.63 % when fed on Azolla 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 crude lipid. No 

significant differences between the carcass protein contents 

of fish fed diet  containing different levels of Sesbania meal 

(194,291 and 388 g/kg of dry matter). Appler and Jauncey 

(1983) observed that there is decreased in carcass lipid 

content of O.niloticus fed diet containing filamentous algae 

as the partial or sole source of dietary protein. Attaila (2001) 

who reported that inclusion of mixture between fermented 

fish silage and boiled soybean meal resulted in significant 

differences in body chemical composition of Nile tilapia fry 

and fingerlings especially crude protein at 100% 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 tilapia (Oreochromis Niloticus) decreased 

when fish meal protein substitute by 5,10, 20, and 30 % by 

alfalfa meal protein. Labib, 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 quality parameters of Nile tilapia  fed different 

levels of alfalfa meal: 

Results of water quality parameter measured during 

the whole experimental period of Nile tilapia (Oreochromis 

Niloticus) reared in tanks and fed different levels of alfalfa 

meal are presented in Table (11). An average values of 

temperature degree were found to be 24.5; 24.8; 25.3 and 

24.0 T1 respectively for groups fed T1; T2; T3 and T4. The 

analysis of variance indicated that insignificant differences 

were detected among control and other dietary treatments for 

temperature degree. Concerning the pH degrees of water 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 water quality parameters measured continuously 

during the experimental period reared in tanks (Means's±SE). 

a-déémeans in each row have the different litter are significantly different 

(P<0.05). 

As presented in Table (11) the values of dissolved 

oxygen T1 were found to be 5.93; 5.83;4.98 and 4.88 mg/dl 

respectively for the previous groups cited before. The 

analysis of variance indicated that group fed T1 and T2 have 

a higher T1 as compared with T3 and T4, although 

insignificant differences was observed between T3 and T4.  

       The results of ammonium (NH4) concentrate indicated 

that the values had ranged between 0.02 to 0.05 mg/dl, where 

the analysis of variance indicated that NH4 significantly            

(PÒ 0.05) increased as the alfalfa meal increased in the diet. 

The results of Nitrite (NO2) were found to be 0.15; 0.34; 0.43 

 

Parameters 
Levels of alfalfa meal 

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

 

Temperature(C)  

 

pH 

 

Dissolved oxygen(DO)mg/L 

 

Ammonium(NH 4) mg/L 

 

Nitrite (NO 2) mg/L 

 

Nitrate (NO3) mg/L 

 

24.5±1.26
a
 

 

7.07±0.1
a
 

 

5.93±3.12
a
 

 

0.02±0.03
c
 

 

0.15±0.006
c
 

 

0.33±0.022
d
 

 

24.8±1.85
a
 

 

7.18±0.15
a
 

 

5.83±4.12
a
 

 

0.04±0.04
b
 

 

0.34±0.008
b
 

 

0.38±0.020
c
 

 

25.0±2.12
a
 

 

7.07±0.16
a
 

 

4.98±2.87
b
 

 

0.04±0.05
b
 

 

0.43±.005
a
 

 

0.40±0.017
b
 

 

24.0±2.0
a
 

 

7.13±0.14
a
 

 

4.88±3.0
b
 

 

0.05±0.08
a
 

 

0.43±0.007
a
 

 

0.55±0.016
a
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and0.43 mg/dl respectively for the mentioned groups cited 

before. The statistical evaluation indicated that No2 

significantly (PÒ0.05) increased when alfalfa meal increased 

in the diet, although an insignificant difference was observed 

between T3 and T4 in their values. The same trend was 

observed for the nitrate (No3), since the values had ranged 

between 0.33 to 0.55 mg/dl. It can be relieved that the water 

quality parameter were within the acceptable levels required 

for normal growth and physiological activities of Nile tilapia 

(Oreochromis Niloticus) (Boyd 1990), although there is 

increased in some injured gases as the levels of alfalfa meal 

increased.    

      These results are confirmed by Singh, et. al., (1967) 

found that young grass carp in size from 22 to 25 mm 

tolerate temperature ranged from 16 to 40 C. Also, Piper, et. 

al., (1982) showed that the optimum oxygen for growth of all 

fishes species has ranged between 5.0 to 8.0 mg/L .Most 

fishes may live but donôt eat or grow at a level below 4.0 

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: 1at 1.0mg 

oxygen /L in carp (Cyprinus carpio L.) fish. So the oxygen is 

one the most important factor in fish production (Royce 

1984). The results reported by Huet (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 mortality since water 

tend to alkalinity associated with sodium or potassium rather 

than calcium Boyd (1983).                      

4.5. Economical evaluation of diets. 

    An averages of cost per kilogram of diets, incidence cost 

and profit index of diet control and groups fed on 25.0; 50.0 

and 75.0% of alfalfa meal are presented in Table (12). An 

average cost of diet per Kg  were found to be 1.42;1.32;1.20 

and 0.94 L.E Pound respectively for groups fed T1;T2;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 to amount 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 75.0%.  
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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 

diets 

Cost 

LE/kg 

Relative 

to fish 

meal diet 

Decrease 

in feed 

cost 

FCR Feed 

cost kg 

gain 

Relative 

to fish 

meal 

T1 1.42 100.0 0.00 2.47 3.50 100.0 

T2 1.32 92.95 7.50 2.64 3.48 99.42 

T3 1.20 84.50 15.5 3.19 3.82 109.14 

T4 0.94 66.19 33.80 3.10 2.91 83.14 

 

 

Ayman (2004) reported that net revenues was highest 

in Nile Tilapia when fed diets containing Medicago sativa 

followed group fed different sources of plant protein. Hanley 

(1991) reported that the high cost of fish meal of  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 alge, copra, 

groundnut, soybean, rapeseed, sunflower, cottonseed, alfalfa 

and Leucaena leucephala (Mirnova 1975, Jackson, et. al., 

1982 and Olvera- Novoa, et. al., 1990). From a nutritional 

perspective 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 preparation. Emil (2001) indicated, that 

economical evaluation revealed that feed cost /kg fish 
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decreased with feeding of 15% Azolla meal as compared 

with control group. However, he indicated also that the 

economical study indicated that feed cost /kg fish decreased 

with that used of berssem meal and mung bean seeds as 

compared with control group. Asmaa (1998) indicated that 

fish feed Egyptian clover leaf meal feed cost decreased by 

increasing the level of Egyptian clover leaf meal Also, the 

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 that from the 

results of the present investigation the alfalfa meal could 

replace safely 25.0 % 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 Branch Department of 

Animal Production, Faculty of Agriculture Al-Azhar 

University, Cairo Egypt, In order to investigate the effect of 

substitution of graded levels of Alfalfa meal (Medicago 

Sativa) 25.0, 50.0 and 75.0 % by soybean meal levels in fish 

diet on growth performance, chemical body composition and 

water quality traits of Nile Tilapia (Oreochromis niloticus) 

reared in tanks. The experiment period lasted 117 days (17 

weeks) after start. The experiment started at first of July, 

2004 and lasted at 30
th
 of 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 levels of alfalfa 

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 control group and 

group fed 25 % alfalfa meal compared to the other groups. 
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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 efficiency ratio; 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 and control 

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 group. 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 observed for most tested 

parameters, expect for crude protein and ether extract 
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decreased as the levels of alfalfa meal increased. The gross 

energy of flesh also decreased with increased of alfalfa meal 

in the diet. 

11-The results indicated that insignificant differences 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 economical 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 of 25.0 % 

of alfalfa meal was safe for Nile tilapia diets without 

affecting the growth performance.   
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