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ABSTRACT 

The electrophoretic analysts of muscle myogen of the 
different phenotypes of red tilapia; Oreochr~i. nilottcus 
and O. lUreua revealed that myogen petterns were not exactly 
similar and specific for each species. On the other hand, 
ester••e isozyme patterns show mobtlity differences between 
them at Est II and Est III and were used to detect 
similartty between the species examtned. 

Analysts of variance of fish body wetght, growth and 
harve.ting parameters revealed that black Tilapia possessed 
a significantly highest growth in weight, while red black 
tilapia was tha .econd qne, But O. nlloticus had the pooreat 
one ~ich wa. not significantly different with red tit.pta 
value. The genetic similarity between BT and RB fs closer, 
while the similarity between IT, O. nilQticu. and Rt has the 
same value. This result agrees with the result. of food 
conver.fon. 

INTRODUCTION 

Red tilapia is one of the recent important hybrids of 
tiiapia. It displays a fast growth rate: adequate food 
conversion; abilitr to grow in fresh brakish and salt water 
and low susceptibil ty to disease. The habit of red tilapiait extermely similar to that of the common mouth breeding 
t lepia Jen-Lein et al., 1983. 

The origin and history of red tilapia are not well 
docum~nted. Briggs (1981) prodyced red or golden progeny by 
the hybridization between female o. mossambicus hornorum 
hybrid from singapore with Japanese strain of o. niloticus 
and produced red or ~olden progeny. In Taiwan (Ruo, personal 
communication) obta1ned 8 reddisp orang F1 progeny from the 
cross between a mutant reddish orange female o. mossambicus 
and a normal coloured gray male O. niloticus (Fitzgerald 
1979) . 



(; 1 J man and Avt d 1 Inn I 111ft j J st Udled t h~ \lIorphonl~t l ) ( 
merlstic of red tilapJo flom the phillpplnes and compared It 
with those of Oreochromis spp. , aureus, hornorum, 
mossambicus and nilaticus Their results revealed high 
heterogeneity of the different traits of red til~pia. 
Oowidar and Essa (1988) added that, as a heterogenesis 
hybrid the F1 generation of the original stock red tilapia 
was composed of about 55 % red Tilapia and 45 \ white and 
dark coloured tilapia hybrids. 

In the present study the electrophoretic patterns of 
proteins and esterase isozyme variants were used to test for 
genetic differences between O. aureus; o. niloticus and the 
different phenotypes of red tilapia. A second goal is to 
estimate the genetic similarity and biochemical genetic 
distances between Oreochromis spp and the phenotypes of red 
tila~ia in order to achieve the taxonomical status of these 
specIes. A third goal is to discuss the relationship between 
these characters and growth performance, the food efficiency 
for O. niloticus and the three phenotypes and red tilapia. 

MATERIALS AND METHODS 

The red tilapia (RT) used in this experimen~ was imported 
from Aqua Service, France and originally belonges to the 
strain from Taiwan. The F1 generation of the original stock 
·~as produced through the interbreeding of (RT) and was 
composed of (RT), red-black tilapia (RB) and black tilapi~ 
(BT). They were reared in eight rectangular 200 L aquaria 
with standing water for a 56 days, from 8-1-1988 to 
4-3-1988. Fifty fish were reared in each aquarium. There 
were replications in this experiment. The aquaria were all 
continuously aerated and equiped with an internal gravel and 
charcool filter, the water being completely replaced once a 
week. 

For genetic studies, electrophoretic analysis of O. 
niloticus (ON), o. aureus (OA) and the different phenotypes 
from the F 1 generation of (RT) were ')C;ed. The 7.5' 
polyacrylamide gel served for the electr~ph~resis migration 
of the muscle myogen samples from tilapias. The methods were 
modified from Davis (1964). The esterase isozymes were 
studied in the muscle. The staining method was modified from 
Stordeur (1976), Shaw and prasad (1970). 

The genetic distance and coefficient of similarity were 
estimated for the different phenotypes of (RT) , (ON) and 
(OA) according to Sokal and Sneath (1963). 

For growth parameters studies, initial fish weights 
averaged 3.88, 3.63, 3.27 and 3.13 g for (RT), (RB), (B'l') 
~nd (ON), respectively with no significant differences (0.05 
11evel) among aquaria. Fish were fed with pelleted artificial 
~feed twice a day at 9: 00 Am and 3: 00 PM with a daily 
feedin9 rate of 5-8 % ot total body weight adjusted 
accord1ngly at weekly intervals after weighing fish. The 
ingredients and chemical compositions of feed were used 
according to Jauncey and Ross (1982). 
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Difference. in growth, food conversion, oonditions factor 
and survival were evaluated. 

RESULTS AND DISCUSSION 

1- Genetic .tudi•• and electrophoretic analysis: 

The electrophoretic analysis ot muscle myogen of the 
different phenotypes of (RT), (ON) and (OA) revealed that 
nine bands of proteins were detected (Fig. 1). It is clea~ 
that (OA) and (ON) are clo.ely associated except in lones 5 
and 6. Rt males and females differed in zones 1,3 and 8. 

g­ - - - - .- ­I I!!!! I!!!! 

Z 
5 - - - - ­-4 -J - - ­ -

l 

+ 

O.A O.N RT, RTG"" BT RBT 

Fig. 1 

Photograph of nuacle 1IY00en patterna In Red Tf ,apta 
anet Oreoch.-.t. 8FP. 

(8T) and (ON) are clos.ly a••ociated, differing in zone 8 
only. RT males and RB are similer to each oth,r. (BT) and 
(RT) female. are closely associated. differing in zone 7 
ohly, since it presents in RT female. and ~s absent in ST. 
Tt i. quite appa~ent that myogen patterns were not exactly
similar. Conv.rsely, one can conclude that in these samples, 
myogen patterns are .pecific for eacb phenotype and 
oonstitute a single criterion by which th..ephenotypes may
be identified. 
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1'1I£>. mt.lscle,myogfc·1 1 lJdtterns show a hiJh Q~~r(~\ \11 nDel'ln~ 

'1'1 \ IllClt~ in ~lldPla JMlnes & Yashouv, 1970: Av~alion, 
i'lR2 ilnd EI-Deeb 1981 and 1988). This observation has a 

p .. rticular value as a further descriptive criterion 1n the 
ioentification of Tilapia spp. 

Resoarchers using isozymic variation as indices of 
qcnetic variability must address the basic hypothesis that 
the isozymic variation dose have a genetic basis and more 
specifically that the inheritance of these isozyme patterns 
follows a specified genetic model (Fairbairn and Roff, 
1 <:)80) • 

By comparing the acid phosphatase, LOll and MOH of Q 
aurcus, o. niloticus and T. galileae, it was abvious that 
they were similar to each other. On the other hand, esterase 
lsozyme patterns show mobility differences between them 
\ E] - De e b , 1983). 

The main point as demonstrated in Fig. 1 is the absolute 
species specificity of the muscle Est pattern. The 
photograph shows three regions of esterase, the most anodal 
group (Est I) consisted of minor band has low activity at 
(RT) and (RB). Est II exhibited a clear pattern of variation 
and heterozygous appeared at (BT). The more cathodal region 

3 

- - 2 

I+ 

RT RBT 8T O.N a.A 

Fig. 2 

Photograph of esterese pIItterna in Red Tflap;. 

Est III exhibited clear pattern of, variation at (BT), 
Oreochromis spp, while it disappeared or appeared with low 
activity at (RT) and (Rb). 
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The electrophoretic patterns of esterase were used to 
detect similarity between the species examined in the 
present study. The coefficient of· similarity between the 
different phenoty~es of (RT), (ON) and (OA) has been 
calculated accord1ng to the formula proposed by Sokal and 
Sneath (1963), from two loci of esterase isozymes (Est II & 
Est III). This coefficient and the genetic distance are 
tabulated in table 1 . The values showed close similarity 
between (ON) and (BT), while (RT) and (RB) w~re less 
similar. The similarity between (OA) and the d1fferent 
phenotypes of (RT) was less than similarity between ON and 
the phenotypes of (RT). Jen-Leih et al, (1983) showed ~ha.t 
the (RT) and (OA) are closely related, also o. mossamb1cus 
and OA are closely related. Kou ~nd Neal (1982) suggested
that (RT) are results of different hybridization from two or 
more tilapia species and OA have been involved in the 
hybridization 
cross-breeding 

of 
with 

the stock. 
the mossambicus 

perhaps 
horno

the 
rum 

O,N 
was 

used 
a hybrid 

in 

between aureus and niloticus. 

Table 1. 

Genetic distance (upper right) and genetic 
similarity (Lower left) between the different 
phenotypes of red ti lapia and oreoch.--ta spp. 

OA ON BT RB RT 

OA 0.04 0.12 0.2 0.25 
ON 0.96 0.02 0.06 0.09 
BT 0.88 0.97 0.01 0.02 
RB 0.80 0.93 0.99 
RT 0.75 0.91 0.97 0.99 

Genetic' dibtance can be used to estimate the amount of 
taxonomic divergence between Tilapia spp. 

The results of the present study revealed that the 
estimate of biochemca1 distance between ON, OA and RT Is in 
accordance with the range of genetic distances between 
species. Also the genetic ~istance between the different 
phenotypes of RT is in accordance with the range of 
conspecific populations, according to Shaklee et a1 (1982). 

2- Growth and harvesting parameters: 

The prel iminary study of the interbreedin9 of red tilapi.a 
reveals that, the F1 genreation of the or1ginal stock was 
composed of about 55 , RT and 45 'of black and red black 
ti1apia. This might be attributed to Red tilapia reveals a 
high heterogene of different Oreochromus species (Gilman and 
Avtalion, 1983). 
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Analrsis ot variance Q' 'iln body WliQt\t, Qrow\:h and 
harvel~lt'O parameters of the three phenotypes (R'f, IT and 
Rn) and ON were summarized in Table a. It was evident from 
the results that BT possessed a significantly highest growth
in weight while RB was the second one. But ON had a poorest
value whioh was not significantly different with RT. This 
might be due to one or more of the following factors: i) the 
results of electrophoretic examination in the present study
and the results of similarity indicated that the similarity
betwoen BT and ON as well as BT and RT have the same value 
(97.7 '). This result agrees with the results of food 
conversion: and ii) according to Jun-Leih et ale (1983), RT 
~as presumably the hybrid of ON and the mutant o. 
• ossambicu8 (Very fast growth), thus the superior results of 
the DT may be due to high genetic similarity of mutant o. 
mossambicus and BT. 

Although BT, due to a highest growth rate did gave a 
highest level of total increments in weight than the other 
phenotypes cross-breds and ON, the RT had the highest
survival rate (90 '), while R9 had the best feed conversion 
ratio, whereas used less feed (1.21 to produce one unit ot 
gain in body weight. Gilman and Avtalion (1983) mentioned 
that, RT reveals a high heterogenity at its different 
traits,' combining the characteristics of different 
OreochrQMus species. However 80me individuals are closer to 
o. mossambicus whereas others closely resemble o. niloticu8 
or o. aureus. 

In order to investigate .genetically determined survival 
percentage further experiments are needed. 

SUMMARY 

In the present stUdy the electrophoretic patterns of 
proteins and esterase isozyme variants were used to test 
genetic differences between O. Bureus; o. niloticus and the 
different phenotypes of red Tilapia. The myogen patterns 
were not exactly similar and specific for each specles. The 
esterase iSOZYme patterns show mobility differences between 
them and used to detect similarity between the species
examined. 

Analfsis of variance of fish body weight, 9rowth and 
harvest1ng parameters revealed that black Tilapia possess3d 
a eignificantly h-19hest 9rowth in wei;ht t while red black 
tilapia was the second one. But o. nl1ot1c~S had a poorest
value which, not significantly different with red tilapia,
the genetic similarity between BT and RB is closer, while 
the similarity between BT, o. niloticus and RT have the same 
value. This result agrees with the results of food 
conversion. 
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