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ABSTRACT 

Growth rate of o. aureus at three different ecological 
zones, EI-Gamll, El-Ginkah and Middle of Lake Manzalah has 
been studied. The rate of growth at the early years of 
life was higher at EI-Gamil and El-Glnkah zones than that at 
the Middle zone. The growth of older fish In the Middle 
zone has proceeded the other two zones. Tha Rosa Lee 
phenomenon was clearly observed at El-Gamll and El-Glnkah 
zones, while it was rather reversed in the Middle zone. The 
growth of O. BUreu& at Lake Manzalah was best described ey 
von Bertalanffy exponential growth equation. The derived 
equations were as follow: 

-0.2111 (t+0.0564) 
Male Lt .281.05(1-e) 

El·Gamil -0.3985 (t-0.0185) 
female Lt • 193.75(1-e) 

-0.4099 (t-0.0890) 
Male Lt • 193.03 (1-e) 

El·Ginkah ·0.2872 (t+0.0041) 
female Lt • 219.17 (1-e) 
Male Lt • 343.98 (1-e)-0.166(t-0.0827) 

Middle -0.1748 (t+0.1069) 
female Lt • 301.76 (1-e) 

The weight growth curves indicated an intensive growth up 
to the third year of life. Beyond this age, the growth was 
inflected in all zones except the Middle zone. The above 
deduction has been indicated by organic growth equation. 
The growth rate of O. BUreus population In Lake Manzalah 
has decreased considerably than In previous years. 



INTRODUCTION 

Lake Manzalah is con~idered to be on~ ~i IOU lQrij(ut
ha~~~ihh lakes Jl.S x 10 hectare). The fishery statistics 
revealed ascending tendency of the total fish catch as ~ 

result of progres~ive increase of cichlids catch, which 
amounted 2.4 x 10 tons annually. The catch of Oreochromis 
aureus comprises approximately 50 \ of the cichlid fish. 

The study of the bioloflY of cichlid fishes in different 
localities have been ment10ned early (EI-Zarka, 1958, 1961 & 
1962; Jensen, 1957; Lowe, 1958; EI-Bolock and Koura, 1960 & 
1961 and Saclauso, 1985). However the biology of o. aureus 
did not receive much attention except a few investigations 
have been issued by Bishara, 1973 and Chehab, 1987 at Lake 
Manzalah. 

The object of the present study is directed to stUdy the 
growth of o. aureus in three different ecological zones in 
Lake folanzalah which may help the fishery management. 

MATERIAL AND METHODS 

The material of the study is Orechromis aureus (Stein.) 
collected from three different zones (EI-Gamil; receives 
m~rine water, EI-Ginkah; polluted and the Middle zone-Blank) 
in Lake Manzalah. The characters of these three hebitats 
have been decscribed before (Dowidar and Abd-EI-Moati, 1983; 
Dowidar and Hamza, 1983 and Abdel-Baky, 1989). 

A total number of 3955 fish were sampled from the three 
mentioned localities during 1986-1988 at monthly intervals. 
for age and growth analysis. Growth of length Wi) ,_, 

determined from scales using Lee's formula (1920): Ln = Si/:~ 
(L-a) +a, where L, is the total fish length at capture: ]ll, 

length of fish at n years; S, is the total scale raduis: 
Sn, is the raduts of annulus at n years and a, is the 
correction factor (intersect) derived from the linear 
equat.ion of the \.ype: L= a + bS, where L is the total f..i~,;h 

length, S is the scale raduis and a and b are constants. 

The data were treated for each sex separately at each of 
the stUdied zones. T-test was applied to compare the growth 
of both sexes in each zone during the course of life years
and between· the three different zones. Further the 
coefficient of variations, (\ V= slm x 100 where 5 is the 
standard deviation and m is the arithmatic mean) and annu~l 
increase were evaluated. 

The Von Bertalanffy's growth equation 

-K (t-to) 
Lt = ~(I-e I, 

was fitted to the length at age data determined by the sC'll {' 
method ~s described in Ricker (1975). 
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where Lt - length at age t:
 
L~ ~ asymptotic length of fish (maximum length),
 
e = base of the natural logarithm,
 
k growth coefficient
 
t age of the fish
 
to ~ parameter indicating the hypothetical time at which
 
the fish would have been of zero size.
 

The theoritical weight growth equation of von Bert~]nnffy 
W~5 fitted to the weight at age data computed from t~e b~ck 
calculated length as follows: 

-k (t-to 
wt Wool 1 - e 

and rearranged as : 

lib lib -k (t - to 
wt ... WeD I 1 - e ) . 

where Wro is theoritical maximum weight correspondin9 to L~ , 
and b, is the exponent of the dependence of weIght upon 
length of o. aureus at the three studied zones. 

The statistical procedures applied in this context are 
according to Gulland (1969) and Ricker (1975). 

RESULTS 

l~ngth Structure : 

1-1. El-Gamil zone 

J,Pn,)th groups structure curVes of o. aureus population 
~.lOWCJ a slight shift from winter to summer in the age group 
(Fig. 1). In autumn the mode shifted to the left side. 
Other peRks occurred in winter and autumn seasons as well as 
in the pooled data. This may be denoted the age group II. 
However, these two peaks comprised a considerable lower 
composition (i.e 11 % & 7 %) for winter and autumn 
respectively. Age groups beyond these two age groups could 
not be recognized and this is probably due to the lower 
number of large caughted fish. 

1-2. El-Ginkah zone 

As shown in Fig. 2 there is only one mode normally 
distributed in most of the seasons. However, in autumn hlo 
peaks occurred. It should be emphasized two age groups. 
The age group I lies between 9 and 11 em and the age group
II ranges between 13 and 15 em. The shift of the curve is 
not discernible from one season to another. 
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Fig. 1. 

Length frequency"di~tributionof o. "'reus in 
El-G.,.i l local ityof Lake Manzalah ( 1986-1988 ).
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Fig. 2. 

length frequency distribution of O. aureus in 
El-Ginkah zone of lake Manzalah ( 1968-1988 ). 
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I-J. The Middle zone: 

1\[; obnerved from ~'~')', the lIame resul ts ment ioned ahove 
are also clearly eV1dent in ·this region. Neverthele~5 
another lower peak, could be noticed in spring season. 

].- 'J'ime of Annulus Formation: 

'l'hp. percentage compWttion of fishes having scales with 
lI1il1:gi nid rings 1n the three studied local ities is presented 
in ,[,able 1. It is clear that more than 50 % of the scales 
with marginal rings are formed during winter season. This 
indic<ltcs that the formation of annulus of O. allrelln 
coincides with cold season and one ring is formed per year. 
This villidates the ag-, structure employed in the pre<'llt 
study. .. 
J- I~ngth - Scale Relationship : 

The valIdity of growth calculations from scale 
measurements requires the establishment of a relationship 
between the growth of the scale and that of the body. 'l'he 
total body length-..le radius relationship equations were 
found to be : . 

Fl-Gamil zone 
t1al e 1. 7686 + 58.0913 S 

r 0.9875 P > 99.9 % 
L 

I 

Femi\le L 5.6025 + 56.9316 S 
r 0.9727 r > 99.9 % 

EI-Ginkah zone 
Male L 4.59'29 + 55.0186 S 

r 0.9873, P > 09.9 ~ 

F(!male L 5.6828 + 54.982 S 
P :> 99.9 %r ~¥33 ,

Middle zone
 
MClIn L - 2.4827 + 56.5018 S
 

r 0.9877, P > 99.9 %
 
Female L 15.6359 + 48.7993 S
 

r 0.9746, P > 99.9 %
 

From the above linear equations it could be concluded tll.,t 
the total body length - scale radius relationship is llighly 
interdependent. 

4- Growth of Length
 
4-1. El-Gamil zone
 

It is obvious from Table 2, that the t-test hi\s proved 
in!.;ignificant differences between sexes for their ob!:erved 
length values. Comparing the average calculated length, 
between sexes at succe~e years of life indicated a higher
sti\tist.ical significaDt values for females than males at the 
first two years of life. Insignificant differencos have 
been observed in the following last years. The highest 
nnnuni growth rate has been noted during the first two Y0ars 
of life (Le. 100 %, 68.73 % and 100 %,62.4 % al1nll;11 
i ncn'.,~e for males and females respectively). Then the rate 
of 9,-owth declined considerably during the last thrcc ye·.\l-:;. 
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Table 1. 

Percentage of O. eureus fishes having scales with annual 
rings laid on margin In lake Manzalah (1986-1988). 

Month El-Ginkah Middle El-Gamil 

January 6.25 ' 17.71 1.18 
February 26.04 , 32.29 36.47 
March 16.67 10.42 2..35 
April 3.13 16.67 2.35 
May 1.04 2.35 
June 
July 
Aug!Jst 3.13 3.13 
September 2.08 2.08 
OCtober 10.42 
NOVember 6.25 2.08...... 1.18 

--&eeelliler' . -~ ' 15.63 18.82 

-. 

The growth variability relatiVe to different age q, 

showed a marked variation. The younger c.ge groups re'" 
hi9her variabilities than the older ones. The ~m0 
cr~terion was also clearly seen in the successive ye:'l' .,[ 
life. The pattern of growth reflects to a great tE'xtellt ,",' 
Rosa Lee ~henomenon. The rate of annual increase of mrtles 
was relat~vely higher than thdllBr females. 

4-2. EI-Ginkah zone: 

As shown in Table 3, the grand average observed length of 
males was significantly higher than that of females. The 
growth rate at the end of each year of life, reveale~ a 
higher significant growth of males than that of females, 
during the whale years of ~ife except the first year, in 
which insignificant difference was observed. The annual 
growth increase in both sexes was rather identical and its 
pattern concordant with that of EI-Gamil z~ne. The 
variabilities 'of the 9rowth rate of O. aureus during the 
course of life were qu~te different. The first two years of 
life recorded the highest growth variabilities and then 
decreased progressively. The Lee phenomenon is also quite
visible in various age groups. However the a-ge group I had 
slightly lower variation coeffiaient than age groups II and 
III. 
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Table 2. 

The bac~ calculated lengths at the end of each year of life 
of o. aurcus in El-Gamll zone of Lake Manzalah (1986-1988). 

Back calculated lengths (mm) at the end of each year ~f life 
Age Sex 

groups Mean Ll L2 L3 L4 L5 Fish 
observed 

length(nm) No. 

Male 110.00 24.90 71.59 57 

female 110.00 24.90 78.93 78 

II 
Male 

female 

130.00 

125.00 

25.51 

24.22 

54.81 

56.73 

107.01 

106.49 

68 

86 

III 
Mole 

female 

150.00 

151.00 

18.26 

15.96 

50.19 

53.48 

92.71 

100.71 

138.19 

140.21 

30 

47 

1\1 

Hale 

Female 

172.00 

167.00 

11.18 

12.94 

39.96 

45.37 

56.33 

86.71 

115.80 

124.19 

147.45 

153.33 

5 

11 

\I 

Hale 

Female 

215.00 3.29 49.15 86.17 117.27 161.69 189.83 2 

+: + ++ + ;+ :+ ++ 
H 129.01 59.33 100.11 134.03 151.52 189.83 

XV 14.70 16.02 11.94 6.51 4.09 
Hale 

"inc. 100.00 '68.13 33.88 13.05 25.28 
NO 162 162 105 37 7 2 

Grand 
average +: + +: + ++ ++ : ++ 

M 127.31 63.28 103.09 137.17 153.33 
XV 13.73 18.67 5.26 4.62 

female 
Xinc. 100.00 62.91 33.06 11.78 

NO 222 222 144 58 11 

+ ~ 

xv-

Mean length values (mm), Itatlltfcally .ignificant at 0.05 probabilIty 
Mean length values (nm), statistically Insignificant at 0.05 probability. 
Variation coefficient, "Inc.- Percentage annual length Increment. 
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Table 3. 

The back calculated lengths at the end of each year of life of O. aureua 
in El-Ginka zone of Manzalah lake (1986-1988). 

Back calculated lengths (~) at the end of each year of lffe 
Age Sell 

groups Mean 11 l2 l3 l4 l5 
observed 

length(lIIIl) 110. 

Male 110.00 19.64 75.38 50 

female 105.00 17.82 77.20 51 

II 

Male 140.00 

125.00 

23.69 

24.22 

64.33 

58.54 

119.27 

110.25 

98 

94 

III 
Male 

Femele 

150.00 

150.00 

22.11 

22.11 

51.25 

51.18 

92.90 

92.29 

136.45 

132.50 

160 

94 

IV 
Male 

fefnale 

180.00 

160.00 

18.46 

17.12 

47.29 

45.77 

87.94 

83.40 

122.21 

116.32 

165.91 

148.89 

59 

64 

V 

Male 

fel1lllle 

170.00 

175.00 

8.32 

10.69 

40.84 

39.28 

70.59 

74.22 

105.42 

105.79 

131.54 

136.70 

161.29 

168.28 

2 

4 

M 
lV 

Male 
llnc 

NO 

Grand 
average 

M 
XV 

female 
linc 

110 

+ ++ 
146.83 
14.68 

369 

+ ++ 

137.28 
14.50 

307 

: .+ 
57.30 
16.65 

100.00 
369 

: ++ 

56.47 
18.52 

100.00 
307 

+ :+ + :+ + ++ 

~.94 132.37 164.78 161.29 
13.13 5.15 3.75 

74.42 
319 

32.45 
221 

24.48 
61 2 

• +: + ++ + ++ 

96.38 125.45 148.17 168.28 
11.70 6.75 1.95 

70.67 
256 

30.16 
162 

18.11 
68 

13.57 
4 
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4-3. Middle zone: 

As conspicuous from Table 4, the average observed length 
of males was significantly higher than that of females. 
During the first year of life growth rate of females was 
markedly higher than that of males. In the second year
growth of length did not show significant differences. 
Beyand the second year of life male growth was considerably 
greater than female's. The pattern of annual increment of 
o. aureus was analogous to that occurred in the above zones 
i.e., older age groups had higher growth rate than the 
younger ones. 

Regarding the comparison of growth in length of O. aureus 
in the three zones, it could be mentioned that the average 
observed length of O. aureus at EI-Ginkah zone recorded the 
highest significant value' for both sexes. Insiqnificant 
difference has been observed between El-Gamil and the Middle 
zones. However, the maximum coefficient of variation was 
recorded for males at the Middle zone (18.6 %). During the 
first year of life growth of length of males at El-Gamil 
zone was significantly higher than that at the other two 
zones. The second and the third years of life did not 
indicate significant differences between growth of males at 
EI-Gamil and El-Ginkah zones, while a lower significant 
growth was evident in the Middle zone. Toe last two years 
of life proved a highly considerable significant growth for 
males at the Middle zone. The growth rate of females at 
EJ.-Gamil zone showed a significant higher values during the 
l.hole years of life in EI-Ginkah zone except the first year. 
The female growth of O. aureus at the Middle zone recorded 
the lowest significant values up to fourth year of life. 
Beyond this age a sudden elevation of growth was observed. 

5-- Von Bertalanffy' s Growth Curves :' 

The parameters of the exponential growth equation for 
both sexes at different zones are presented in Table 5. The 
maximum lengths were calculated as 343.98 mm and 301.76 mm 
for males and females respectively at the Middle zone, while 
the minimum asymptotic length was determined as 193.03 for 
males of El-Ginkah zone. 

For convenient comparison of length growth of o. aureus 
population at different zones of Lake Manzalah the Von 
Bertalanffy's growth equation is well documented. As 
presented. in Table ~, the asymptotic length (LCD) was 
greatly h1gh at the MIddle zone. The lowest maximum length 
was observed for males at El-Ginkah zone, while the females 
record~d asymptotic length slightly higher than that at 
El-Gamll zone. However, the growth coefficient (K) showed a 
reverse trend to the asymptotic length, i.e. low in the 
Middle (K 0.166 & 0.1748 for males and females 
respectively) and high at El-Gamil zone (K = 0.4099 for 
ma~es an~ ?2372 for f~males). The above phenomenon is 
qUIte vIsIble where hIghest annual growth increase was 
noticed at the Middle zone and the lowest one at El-Ginkah 
zone. 
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Table 4 

rhe back calculated lengths at the end of each year of life of 
O. aureus in the Middle lone of Lake Manrelah (1986-1988), 

Back calculated lengths (hID) at the end of each year of life 
Age Sex 

groups Mean Xv L1 L2 L3 L4 L5 Fish 
observed 

length(hID) NO. 

Male 105.00 2.33 58.99 69 

fetJ\81 e 110.00 19.64 80.01 52 

" 
Male 

female 

120.00 

125.00 

27.63 

10.33 

56.12 

66.91 

105.67 

112.65 

114 

74 

III 

Male 

female 

140.00 

135.00 

23.69 

18.14 

43.02 

53.28 

83.61 

86.60 

124.29 

121.73 

129 

97 

IV 
Male 

female 

186.25 

145.00 

23.65 

8.90 

47.31 

46.13 

89.31 

77.37 

131.93 

105.16 

171.99 

135.16 

37 

20 

V 
Male 

Female 

205.00 

190.00 

15.17 37.18 

47.34 

85.35 

85.38 

124.57 

142.45 

162.80 

180.49 

190.11 

199.00 

6 

M 
:+ 

132.69 
• •• 
50.68 

•• 
93.18 

• .+ 

125.94 
• +• 

170.'71 190.11 

Male 
XV 

inc. 

18.60 13.76 

100.00 

11. 11 

83.86 

2.50 

35.16 

1.89 

35.55 11.36 

Grand 
average 

NO 

M 

355 

:. 
127.68 

355 

+ :+ 

62.50 

286 

: +: 

95.67 

172 

+ ++ 

119.10 

43 

+ ++ 

137.3Z 

6 

190.00 

Female 
XV 

inc. 

8.97 18.13 

100.00 

14.37 

53.07 

5.54 

24.49 

7.20 

15.30 38.36 

NO 244 244 192 118 21 
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Table 5.
 

The Von Bertalanffy's growth parameters of
 
O. aureus population in Lake Manzalah (1986-1988). 

Zone Sex NO Lao w.. K to r 
(mn) (gm) 

Male 162 281.05 323.44 0.2111 -0.0564 0.9674 >99.9 
El'G_it 

f_(. 222 193.75 104.20 0.3985 0.0185 0.9931 >99.9 

Male 369 193.03 107.59 0.4099 0.0890 0.9568 >99.9 
El-Ginkah 

female 307 219.17 164.40 0.2872 -0.0041 0.9985 >99.9 

Male 355 343.98 621.11 0.1660 0.0827 0.9833 >99.9 
Middle 

Female 244 301.76 424.10 0.1748 -0.1069 0.8800 >99.9 

r - Coefficient of correlation, significant at 0.05 probability. 
Xp - Percentage point of probability. 

6- Growth of Weight : 

The grand average growth of weight, annual increment and 
the coefficient of variation (V), for O. aureus in three 
different zone of Lake Manzalah are presented in Table 6. 
It is evident that there was an intensive growth in weight 
up to the third year of life in case of both sexes at the 
three stUdied localities. After that a decline in the 
growth increment was noticed at El-Gamil zone. The 
unexpected elevation in the growth increment at the fourth 
year of life for males at this zone probably due to the 
lower number of the old indivaduals which can not reflect 
its virtual growth. 

At El-Ginkah zone the growth proceeds slowly beyond the 
third year of life for both sexes. In the Middle zone the 
growth enhanced beyond the third year of life in case of 
males (increment = 47.78 gm), then it slowed down. On the 
other hand the growth of females at this zone showed 
unexpected increase beyond the fourth year of life which can 
not represent the true popUlation growth (only one fish was 
sampled) . 

The coefficient of variation of growth of weight during
the course of life resembles to much extent that of length. 
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The hypothetical weight growth rate of o. aureus in the 
three different ecological zones is presented in' Table 5. 
The highest W~ was recorded in the Middle zone for both 
sexes (i.e. 621.11 gm and 424.1 .~_for males and females 
respectively). However, the lowest one was recorded for 
females at EI-Gamil (104.20 gm) and males of EI-Ginkah 
(107.59 9m). From the hypothetical growth curves, it could 
be emphaslzed 3 sigmoid shaped curves, one for the males at 
El-Ginkah with an inflection occurred at the third year 
corresponding to 40 gm weight. The other two :3 shaped 
curves occurred in case of females at EI-Ginkah and EI-Gamil 
zones. The former has an inflection beyond the third year 
(50 'gm). The latter has an inflection at the same age 
(about 40 gm in, total weight). 'At the Middle zone, there 
was no inflectior during the whole life. 

DISCUSSION 

The study of length structure of O. aureus population at 
the three different localities of Lake Manzalah did not 
prove Petersen's phenomenon, i.e. no clear modes occurred 
corresponding to the calculated length from scales for 
different age groups. The shift of the identified modes was 
not clearly noticeable. However, the mode was shifted to 
the opposite side (left side) almost in all zones at autumn. 
This can be probably indicates the interference of new 
recruitment to the fishery grounds as a result of the 
partial spawning of o. aureus during spring and summer 
seasons. This gets support from the fact that cichlids are 
fractional spawners. On the other hand the scarcity of 
large fish amongst o. BureUlllation can be probably
attributed to the mortality intensive exploitation 
~nd natural death caused by h increased eutrophication 
and pollution of the lake wat eatherly, 1972; Zawisza, 
et al., 1979). 

Regarding the time of annulus formation, our results 
indicated the formation of the checks at winter season. 
More than 50 '% of the scales with marginal rings occurred 
during winter (Jensen, 1957). It was very difficult to 
observe this value within a sharp restricted month, as there 
is no extremely cessation of growth. This can be 
interpreted from the fact that the water temperature does 
not fall below 14 0 C at winter season in SUbtropical waters. 
At this temperature the fish can continue, its feeding 
activity at a relatively lower rate causing a retardation of 
fish growth (Bilton, 1974; EI-Serafy et aI, 1987). Thereby 
the annuli were not so sharp but could be identified from 
their comparatively closely spaced ridges. 

The total length-scale radius relationship of o. aureus 
in the three studied zones declared a strong linear 
correlations. This confirms the validity of using scales 
for growth assessment. The difference in the results of 
these equation parameters at different zones in Lake 
Manzalah reflects an assymetry of o. aureus scales 
(Goldspink, 1978). 
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The rate of growth of younger age groups of O. aureus at 
EI-Gamil and EI-Ginkah zones was obviously higher than that 
of the older ones. This may be due to the higher growth 

variabilities (Marciak, 1974 and Ricker, 1975). On the 
other hand the lower growth of the older age groups at these 
two zones could be attributed to the lower growth 
variability and migration of healthly individuals due to the 
environmental stress (Peczalska, 1963; Brylinska & Biatokoz 
1972; Marciak, 1974; Ricker, 1975 and zawisza et a1., 1979). 
The variation in growth rate at different growth stanza may
be due to the difference in food organisms available for 
each stage (stanza) of life as well as the nature of 
environment (Vasnetsov, 1953; Marciak, 1974). 

In the Middle zone the growth of young fishes was 
generally slower than the fishes of the other zones. This 
gets support from Dowidar and Abd-EI-Moati (1983), and 
Dowidar and Hmaza (1983). They observed that the biomass and 
productivity at EI-Ginkah water was higher than that of the 
other zones. On the other hand, marked elevation of growth 
for the old fishes im the Middle zone could be attributed 
probably to selective fishing. 

comparing our results with the available literature cited 
by "'ishara, (1973) and Chehab, (1987), as shown in Table 7, 
it can be stated that a decline trend in the growth rate of 
D. aureus popUlation is evident. The sharp decline in the 
pr 'c;ent results could be referred to the consec'.~tive 
increase of eutrophication and pollution of the La~e water 
and this is the mainly.ative factor. Many autho,'; 
attributed the slow gro ticularly in eutrophic laJ ....'s 
to the excessive dense 0 ulation of fish recruit~ • 
disappearance of predaci sh (Hofseted, 1974; BagPf ; , 
1978; Wyatt, 1988 and Abdel- ky, 1989). 

The growth of O. aureus at LakE;: Manzalah is b, L 

described by 'Jon Bertalanffy' s expohent.ial model. '~L:e 
results declared a higher growth at the Middle zone. 
However, the great value of asympotitic length (i.e., L. = 
343.98 mm and 301.76 mm for males and females J:espE:!ctlvely) 
did not actually represent the real pattern of yrowth, as 
the sampled fishes were very few v!hich entailed t.his marked 
elevation. Generally speaking, the maximum estimate(] 
lengths at the other two zones were less than those recorded 
at Lake Manzalah in the previous years. Bishara, (1973), 
reported an asymptotic length as 280 and 260 mm for males 
and females respectively, while Chehab, (1987), recorded it 
as 280.33 mm at the Middle, 240.93 mm at EI-Gamil and 270.60 
at El-Ginkah zones. Under the mentioned circumstances it 
equId be pointed out that the growth of O. aureus in Lake 
Manzalah is steepened. 

The growth coefficient K, was found to be ranged from 
0.2111 to 0.4099 at EI-Gamil and El-Ginkah zones. Chehab, 
(1987), recorded it as 0.2620 at El-Ginkah and 0.3456 at 
EI-Gamil. It is known that as the value of K increases the 
growth rate decreases (i.e. there is a reverse correlation). 
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Table 7. 

Growth rate O. eureus in Manzalah lake according to different authors. 

length (nJR) at the end of time (year) 

Author Sex L1 l2 l3 l4 l5 

Bishara (1973)	 Male 97.00 169.00 212.00 
Female 86.00 153.00 189.00 

Chehab (1987) Combined 74.59 11.39 154.12 196.75 216.34 
sex (235) (158) (44) ( 16) (7) 

Present Data: 

Male 59.33 110.11 134.03 151.52 189.83 
El-Gamil zone <'62) <lOS) (37) (7) (2) 

Female 63.28 103.09 137.17 153.33 
(222) ( 144) (58) ( 11) 

Hale 57.30 99.94 132.37 164.78 161.29 
El-Gi nkah zone (369) (319) (221 ) (61) (2) 

female 56.47 96.38 125.25 148.47 168.28 
(307) (256) (162) (68) (4) 

Male 50.68 93.18 125.94 170.71 190.11 
Middle zone (355) (286) .( 172) (43) (6) 

Female 62.50 YS.67 119.10 137.32 190.00 
(244) (192) (118) (21) (1) 

.-._--- ._-_._---------~--,_.- ,_._-,•... _-
'-~---'---------'--'-_._

N·'-~;;;~·--~f fi sll ~s is be t>;,· ere bra,: '(NS 

The slightly lower value of K in ,')\1~ S~t'dy At F'l-C:f'mil zonE? 
cou1 d bp attributed to the cH fference in the sample size, 
Slnce our sample size was considerably greater than
Chellab's, (1987). 

The growth in weight fitted by Von Bertalanffy
theoretical equation has been deduced three sigmoid curves. 
At EI-Ginkah and EI-Gamil zones, the inflection ot the 
growth curves was found to correspond almost the third year 
of life. At this age the fishes ranged in weights between 
40 and 50 gm. However, no inflection was evident [or the 
fish at the Uiddle zone during the whole life, caused 
SUbstantially by the highly growing few old individuals 
which do not reflect the real growth of fish at that age. 
It is well documented that the S. shaped curve is originated 
mostly amongst long life fishes characterized by slower 
growth rate (Ricker, 1975). From the above it could be 
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concluded that the growth of 0: aureus at Lake Manzalah 
agrees ~ith the above assurnrt10n, ~I , [iDUlt or tn~ 

DP~e~A!~lV~ changes 1n ecological condition of the Lake. 
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