
SOME BIOLOGICAL ASPECTS OF FOUR CICHLID SPECIES IN LAKE MANZALAH 

relationship. The computation of the coefficient of condition for these species 
was based on the formula 

W = aLb Le Cren (1951) and Ricker (1975) 
Where W = weight in grams. 

L = total length in cm. 
a and b are the regression coefficient. 

The relative condition factor (Kb) \vas determined from the equation, 

Kb= W Le Cren (1951) 
w 

\\,There	 V.i = the observed weight and 
\v = the calculated weight obtained from 
\\7 = aLb 

For the analysis of the food content, the gut from 447, 1075,442 and 459 
fish namely S. galilaeus, T. zULU, O. nUoticus and O. aureus respectively were 
used. These specimens were collected monthly from different regions of the 
lake and preserved in 50/0 formaline. The gut content was examined using a 
research microscope and the different food items were identified using the 
occurrence method. The number of stomachs in which each food item occurred 
was recorded and expressed as a percentage of total number of stomach 
examined as used by Abdel-Malek (1968, 1971, 1972). The variation of the gut 
contents was treated in respect to species and seasons. 

RESULTS AND DISCUSSION 

1- Species Composition of the four Cichlid species: 
The abundance of different Cichlid species collected by the experimental 

trammel nets showed that T. zULU was the most abundant species constituting 
more than 50.0% of the total catch followed by o. aureus 27.52% and 
s. galilaeus 10.84%., while O. niloticus was the least frequent species 
contributing only 2. 73~1o (Table 1). This may be attributed to the fact that 
T. zillii and o. aureus can adapt to variations in the ecological conditions in the 
lake. The preponderance of T. zillii over o. niloticus may be referred to the 
aggressive nature of the former species than O. niLoticus Chen (1976). On the 
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other hand~ the high rates of exploitation of o. niloticus may be the main reason 
of its lower abundance in the lake, since this species is characterized by a rapid 
growth rate among Cichlid species. 

The length-weight relationship of fish is one of the most studied biological 
characters of fish biology. The mean weight per length group of the studied 
Cichlid species was shown in Fig. 1. It is known that, the weight of a fish 
increases as a function of its length (W = aLb). The length-weight relationship 
for S. galilaeus . T. zillli, O. niloticus and o. aureus respectively are as 
follows: 

W = 0.0272 L2.9079. 
6427W = 0.0506 L2. . 

W = 0.0424 L2.7036 and 
W = 0.0567 L2.5614 

The present study indicated that the four Cichlid species exhibited an 
allometric growth as illustrates in (Table 2). This means that, the studied fishes 
grow lighter as it become longer i.e. the fish changes its body shape during 
growth Vaznetsov (1953) That is, in Lake Manzalah the addition of length is 
more than the addition in weight this may be attributed to the worse ecological 
conditions of Lake Manzalah as a result of a progressive accumulation of 
pollutants. This fact agrees \\lth opinion of Ezzat et al. (1982) and Abdel-Baky 
& EI-Serafy (1990). 

The relative condition factor "Kb" illustrated the deviation of an observed 
weight from the calculated one for a given size, Le Cren (1951). In the present 
study, S. galilaeus had better condition (1.0115) than any of the other tilapias, 
also, this species having the higher value of "b" (2.9079). This may be 
attributed to its success in such environmental condition in the lake. Comparing 
the present observation with other investigation through ten years (1982-1992) 
(Table 3). It is clearly seen that, the relative condition of present data is less 
than those obtained by Hosny (1987). This also can be explained as mentioned 
previously to the consecutive increase of eutrophication and pollution of lake 
water, Abdel-Baky & EI-Serafy (1989). 
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Fig. ( 1 ):	 Length - weight relationship of four cichlid 
species in Lake Manzalah (1992 -1993 ). 

317
 



--

SOLIMAN, I. A. et aL 

Table (1): Species composition of CicWid population collected by experimental 
trammel nets from Lake Manza1ah (1992-1993). 

Species NUDlber of fish 0/0 
S. gali/aeus 2350 10.84 
T. zi/IU 12773 58.91 

O. niloticus 592 2.73 
O. aureus 5966 27.52 
Total 21681 

Table (2):	 Parameters of dependence of length upon weight of different Cichlid 
speCIes In e anza oJ.. . Lak	 M lah 199; 199" 

Equ. Paramo 
Species 

S. galilaeus 
T. zUlU 

O. nUoticus 
O. aureus 

a 

0.0272 
0.0506 
0.0424 
0.0567 

b 

2.9079 
2.6427 
2.7036 
2.5614 

S2 

3.9068-04 

2.1949-04 

2.6857-D4 

2.0865-04 

Test of 
homoginity 

- 0.7208 
- 3.9940 
- 3.4346 
- 5.6174 

a & b =	 The equation parameters and S2 = Variances. 

Table (3): Comparison of the relative condition factor (Kb) of different Cichlid 
'th h fr 10 . Lak ManzalahspecIes WI t ose om years In e 

Author 
Hosny (1987) 
Present study 

S. galilaeus 
1.79 

1.0115 

T. zUlU 
1.90 

] .005 

O. nUoticus 
1.68 

1.0]0 

O. aureus 
1.64 

].009 

Regarding the variation of food items in the fish guts in respect to species 
and seasons (Table 4), it is obvious that, the four studied Cichlid species are 
omnivorous, feed on both vegetable and animal materials but it tends to eat 
more plant material than food of animal origin (Le. primary herbivores). These 
results agree with those obtained by other authors working on Cichlid, Abdel
Malek (1971 and 1972); Trewavas (1982) and Dempster et a1. (1993). The 
present study showed that, phytoplanktonic elements (Chloroph~ Cyanophyta 
and Chrysophyta) occurred in more than 60% of the examined stomachs of the 
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studied species. Chrysophyta (diatoms) Composed the highest percentage of 
occurrence in the guts of the four Cichlid species (89.3~ 69.1, 76.5 and 67.8% 
for S. galilaeus , T. zillU. O. niloticus and O. aureus respectively (Table 4). 
Fish (1955) reported that T. niloticus nonnally depend on diatoms in their food 
for their nutrition. According to Fryer & Iles (1972); that diatoms have a cell 
wall made of silica which is perforated by minute pores through which the 
digestive juices from the fish inflO\V inside the cell-contents of the diatom. 
Therefore, diatoms, are digested and thus are the most important source for 
phytoplankton feeders. It is clearly seen that from Table (4) that S. galUaeus 
is more phytoplanktonic feeders than the other three species. Getachew (1987) 
mentioned that, the growth of fish can be considered as a close approximation 
of fitness, so, assessment of condition factor of fish populations can give some 
idea of the level of nutritional benefit gained. This agrees with the previously 
mentioned that S. galilaeus had a better condition among Cichlid species in the 
present study. 

Tissues of higher hydrophytes constitute a remarkable amount among food 
items in the guts of T. zillU. since they occurred in 78.70/0 in the examined guts. 
Spataro (1978) reported that, the main food consumed by T. zillU in Africa 
consists of leaves and stems of macrophytes. He added that, T. zULU has 
preserved the phytoplankton characters of its feeding. The present study showed 
that~ the food of animal origin was generally less frequent in fish stomachs. 
Similar findings were reported by Abdel-Malek (1972). 

Regarding species variation; zooplankton organisms occurred in higher 
percentage in the guts of o. niloticus and O. aureus, whereas they constitute 
the least frequent in the guts of T. zULU. Spataro & Zorn (1976) pointed out that 
o. aureus is mainly a zooplank.1:on consumer. Huet (1970) stated that 
T. nilotica is a microphagous and omnivorous species, with greater feeding 
preference for plant foods. 

Regarding the stomach fullness, it could be stated that, T. zillii is the most 
voracious species since it had the highest stomach fullness (i.e. 64.80/0). 
Spataro (1978) stated that, T. zULU consume huge quantity of food, its intestine 
is almost filled to a maximum capacity and having its successful competition 
for food. 
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The present study revealed that, there is an intensive feeding on 
phytoplankton and animal organisms occurred during summer and sp'ring 
season. This is mainly correlated vvith \vater temperature, Khallaf 
& El-~e-na-ei (1987) and also may be correlated with spawning season of 
Tilapia The highest fullness of stomachs has been observed in spring, autumn 
and summer while the lowest one is in winter season. The low feeding activity 
in \\inter season may reflect a slo\ving down of the metabolism rate and 
digestive process at the lo\\~er temperature as well as a reduction in the amount 
of food eaten. 
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