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Abstract: The study compared some reproductive parameters and early growth performance in three Nile tilapia strains
one of which have been improved concerning harvest weight and survival rate (Abbassa) and two non-improved local
strains (Kafr El Sheikh and Manzala).A total of 100 females and 30 males from each strain were stocked into five
separate hapas (3 X 8 X 1m). After 4 weeks conditioning phase five spawning cycles were conducted. Every spawning
cycle 36 females and 12 males from each strain were selected and stocked into six spawning hapas (1 X 2 X 1m), each
group contained two males and six females in order to determine some reproductive parameters. From the production of
first spawning cycle 1000 fry were randomly selected from each strain and transferred to 12 hapas (3x4x1 m), four
replicates of each strain at a stocking rate of 250 fry/hapa for a further growth period of 60 days. The local commercial
strain Kafr El Sheikh showed superior ovary weight (g), gonado-somatic index (GSI), absolute fecundity, and relative
fecundity (31, 41, 40, and 41% respectively) over the Abbassa strain. Manzala strain was also greater than Abbassa
strain in gonado-somatic index (GSI), absolute fecundity, and relative fecundity (20, 22, and 25 % respectively). Fry
number/female and fry number/g. female in Abbassa strain were lower than Kafr El Sheikh strain with 24.1 and 26.4%
respectively and were also lower than Manzala strain with16.3 and 16.01% respectively. All studied reproductive
parameters were significantly higher at June followed with May within 5 months experimental period. As for early
growth performance final body weight and survival rate % of Abbassa strain were significantly (P<0.01) higher than
those of Kafr El Sheikh and Manzala strains. Average daily gain (ADG) and condition factor were also significantly
(P<0.001) higher in Abbassa strain than Kafr El Sheikh and Manzala commercial strains. In conclusion, Abbassa strain

showed the lowest results in all reproductive parameters and the best in the early growth performance.
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INTRODUCTION

Cultivated tilapia production increased in Egypt
exponentially between 2003 and 2014, from 200,000 to
759,601 metric tons with an average growth near to
380% during the same period (GAFRD, 2004, 2014).
Significant progress has been made in the previous
decades concerning the implementation of genetic
improvement programmes in species used extensively in
aquaculture such as the tilapias and carps. Number of
breeding programmes in tilapia has been conducted
globally, the best known program was Genetically
Improved Farmed Tilapia (GIFT) project which initiated
by ICLARM (Eknath and Acosta, 1998). In Egypt, the
WorldFish center conducted genetic improvement
programme in Nile tilapia since 2002 to develop growth
improved tilapia strain called as the Abbassa strain
(Rezk et al., 2009). The ninth generation of Abbassa
strain has been introduced to the Egyptian aquaculture
industry. Abbassa showed a superior on-station
performance concerning harvest weight as compared to
a widely and locally available commercial tilapia strain
(Ibrahim et al, 2013) while the reproductive
performance of the selection strain Abbassa was
accompanied with many criticisms from the hatcheries
mangers. The proper selection of breeders has
increasingly been one of the most important factors in
the success of seeds production to meet the market
requirements (Coward et al., 2002; Bhujel et al., 2007).
Information about the relative performance of Abbassa
in the reproductive traits and early growth performance
can help in optimizing the use of such strain. The aim of
this study was to evaluate the reproductive performance
and early growth of Abbassa selection strain as
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compared with two local commercial strains (Kafr El
Sheikh and Manzala) in order to characterize the
sources that are currently the most cultivated in Egypt.

MATERIALS AND METHODS

Experimental condition

This study was carried out in a private fish
hatchery from April to September 2016. The experiment
was done into two earthen ponds (0.2 ha) supplied with
filtered water from Al-Salam canal. Approximately 20%
of the water was exchanged daily to maintain good
water criteria. Water temperature ranged between 22.2
and 32.5°C, pH value ranged between 7.3-8, water
salinity ranged between 2000-2700 mg/L, and water
depth maintained at 150 cm within the experimental
period

Experimental Fish

Terms line, strain, stock, and population are used
interchangeably, any discrete breeding population from
a hatchery may be termed a strain for evaluation
purposes (Ponzoni et al., 2013). This study involved
three strains of Egyptian Nile tilapia: The selection
strain Abbassa and two local commercial tilapia strains
Kafr El Sheikh and Manzala. Abbassa selection strain
has been described with Rezk et al. (2009) and Khaw et
al. (2009). Abbassa strain was introduced from
WorldFish Regional Center, Abbassa, Abu-Hamad,
Sharkia, Egypt. Manzala local commercial strain was
obtained from a civil tilapia hatchery, located at
Manzala, Dakahlia, Egypt. Kafr El Sheikh commercial
strain was obtained from a civil tilapia hatchery, located
at Al-Ryad, Kafr El Sheikh, Egypt.
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Reproductive performance

A total of 100 females and 30 males from each
studied strain were stocked into five separate hapas (3 x
8 x 1 m). After 4 weeks conditioning phase five
spawning cycles were conducted within 5 months. Each
month females and males were individually checked for
their sexual readiness. Females were checked to
readiness to spawn by visually examining their
morphological characteristics. Females were considered
to be ready when they have pink to red and protruding
genital papilla, fully opened genital pore, and distended
abdomen (WorldFish, 2004). 36 females and 12 males
from each strain were selected as parents every
spawning cycle. The selected parents were used to form
18 breeding groups into hapas (1 % 2 x 1 m), six hapas
of each strain and each group contained two males and
six females. After 15 days, swim-up fry were collected
and then all females were checked and any eggs or fry
still incubated inside the female's mouth were also
collected and counted. A total of 30 females from each
strain were used to determine ovary weight (g);
Gonado-somatic index (GSI) which calculated
according to the formula GSI = [weight of gonads (g.) /
body weight (g.)] x 100 (De Vlaming et al., 1982);
Absolute fecundity (AF) which determined as follow: F
= (W / w) x X; where F is the absolute fecundity, W:
the weight of gonad, w: the mean weight of sub-samples
and X: the counted number of mature eggs in the sub-
sample (Hunter er al, 1992); Relative fecundity (RF)
which determined as the total number of eggs per unit
weight of fish (Hunter ef al., 1992). The fry production
performance was evaluated through counting the total
produced fry or females had yolk sac fry or egg in her
mouth. Fry number/female and Fry number / g. female
were determined for each spawning hapa. Parents were
fed 1.5% of their average body weight with a pelleted
commercial feed containing 35% crude protein.
Stocking and spawning hapas were checked, cleaned,
and prepared if required after each spawning cycle.

Early growth phase

At the end of the first spawning cycle a total of
1000 fry were randomly selected from each strain and
their initial weight and length mean were recorded. The
selected fry were transferred to 12 hapas (3 x 4 x 1 m),
four replicates of each strain at a stocking rate of 250
fry per hapa for a further growth period of 60 days.
During the first nursery stage (4 weeks) fry were fed ad
libitum four times per day with a commercial powder

feed containing 45% crude protein. After such nursery
phase fish were fed at 6% of their body weight with
commercial pellet containing 35% crude protein. At the
end of the experimental growth trial 50 fish per hapa
were randomly collected and individually weighed (g)
and their total body length (cm) measured. Condition
factor was calculated according to the formula: K =
[Weight (g.) / Length (cm)’] x 100 (Le Cren, 1951).
Average daily gain (ADG) was calculated as ADG =
Total gain / Duration period (Ricker, 1975; Castell and
Tiews, 1980). Survival rate (%) was calculated as =
Number of fish at the end of the experiment / Number
of fish at the start of the experiment x 100.
Statistical analysis

The data of the reproductive performance were
statistically analyzed according to the following model:
Yix = p + Si+ M+ SMj + ej, where, p is the overall
mean, S; is the fixed effect of i™ strain i=1..3),Mis
the fixed effect of " month (j =1 ...5), SM; is the fixed
effect of the interaction between strain and month, and
ejc 18 random error. The data of early growth
performance were statistically analyzed according to the
following model: Y; = p + S; + e;, where, p is the
overall mean, S; is the fixed effect of i strain i=1
...3) and e; is the random error. All analyses were
conducted using SPSS 22 (IBM SPSS, 2013) program.
Means were tested for significant differences using
Duncan’s Multiple Range test (Duncan, 1955).

RESULTS AND DISCUSSION

Table (1) showed the  morphometric
characterization of the experimental strains that include
body weight (g), total body length (cm), condition
factor, and body girth (cm).

The results (Table 2) revealed that the body
weight of the females from different strains within the 5
months spawning period didn’t differ significantly. The
ovary weight (g) was significantly (P < 0.01) higher in
Kafr El Sheikh local strain (6.97 g) than that of Abbassa
selection strain (5.15 g) while ovary weight in Manzala
strain (6.04 g) didn’t differ significantly from, both
Kafr El Sheikh and Abbassa strains. Additionally, Kafr
El Sheikh commercial strain showed a significantly (P <
0.001) higher gonado-somatic index (3.02) than that of
another commercial strain Manzala (2.57) which in
turns significantly higher than that of the selection strain
Abbassa (2.14).

Table (1): Descriptive statistics for body measurements of broodstock of three different Nile tilapia strains

Males Females
Strain Length Weight  Condition Girth Length Weight  Condition Girth
(cm) (g) factor (cm) (cm) () factor (cm)
Abbassa 239 282.3 2.08 19.02 23.55 244.5 1.86 17.47
Manzala 24.8 292.9 1.94 19.01 232 246.1 1.96 17.51
Kafr El 545 2852 1.95 18.7 236 2582 1.98 17.69

Sheikh
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Table (2): Least squares means for reproductive parameters of three different Nile tilapia strains within 5 months
experimental period

Effect Female Ovary GSI Absolute Relative Fry no./ Fry no./ g.
weight (g) weight (g) fecundity fecundity Female Female
Strain
Abbassa 233.1 5.15° 2.14¢ 526.33 2.31° 247.33 1.06,
Manzala 231.8 6.04* 2.57° 644.26° 291° 287.66™ 1.23%
Kafr El Sheikh 231.5 6.97" 3.02° 740.21° 3.28° 307.16° 1.34°
S.E. 9.45 0.46 0.14 35.02 0.18 17.66 0.07
Significance Nis ok - . ok . -
Month
May 232.3 6.45% 2.73° 673.16" 2.94° 313.3° 1.35°
June 227.8 7.73° 3.34° 82571° 3.78° 386.11° 1.69*
July 232.3 527° 2.26° 558.01° 232° 231.11° 0.99°
August 229.0 5.34° 2.30° 569.08" 2.56° 255.5b° 1.11%
September 239.3 547° 2.26° 558.68" 2.36° 217.5° 0.91°
S.E. 12.2 0.59 0.18 4521 0.24 22.81 0.01
Significance N ok o - . - .
Strain* Month
Abbassa
May 245.8 6.08 2.45 600.13 2.48 3233 1.31
June 215.9 6.31 2.70 663.15 3.09 291.66 1.35
July 232.9 4.35 1.83 448.73 2.01 205 0.88
August 229.8 4.4 1.87 458.48 2.06 224.16 0.97
September 241.5 4.6 1.88 461.18 1.93 192.5 0.8
Manzala
May 227.8 5.65 2.34 586.8 2.63 287.5 1.26
June 241.9 8.08 3.38 845.51 3.89 411.66 1.71
July 228.6 5.58 2.43 607.51 2.79 261.66 1.14
August 228.1 5.35 2.33 583.73 2.63 244.67 1.06
September 232.4 5.63 2.39 597.63 2.6 233.33 1
Kafr El Sheikh
May 223.1 7.6 3.39 832.48 3.72 389.16 1.47
June 225.6 8.87 3.95 968.48 4.35 455 2.02
July 235.6 5.88 2.52 617.8 2.77 226.66 0.96
August 229.4 6.31 2.71 665.03 2.97 298.33 1.3
September 243.8 6.18 2.52 617.25 2.56 226.66 0.93
S.E. 21.1 1.03 0.31 78.31 0.41 39.51 0.17
Significance Ns Ns Ns Ns Ns Ns Ns

*--Within classification any two means having the same script are not significantly different using Duncan test P < 0.05
** Significant differences at P < 0.01; *** Significant differences at P < 0.001; Ns not significant differences
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The results indicated that the absolute fecundity
(AF) of both commercial strains Kafr El Sheikh and
Manzala (740.21 and 644.26 respectively) were
significantly (P < 0.001) higher than the absolute
fecundity of the selection strain Abbassa (526.33).
Similarly, the relative fecundity (RF) of the selection
strain Abbassa (2.31) was significantly (P < 0.001)
lower than those of Kafr El Sheikh and Manzala strains
(3.28 and 2.91 respectively).

The results (Table 2 and Fig. 1) showed that the
fry production expressed as fry number / female was
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significantly (P < 0.01) higher in the local commercial
strain Kafr El Sheikh (307.16) than that of the selection
strain Abbassa (247.33). Furthermore, the fry
production performance as fry number / g. female was
also significantly higher in Kafr El Sheikh (1.34) than
Abbassa (1.06). Both fry number / female and fry
number / g. female of the local commercial strain
Manzala (287.66 and 1.23, respectively) didn’t differ
significantly from those of both another studied sources
(Table 2; Figs. 1 and 2).
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Fig. (1): Fry number / female of three Nile tilapia strains during 5 months experimental period.
Different letters labeling the data points indicate statistical differences among groups (P < 0.05)
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Fig. (2): Fry number / g. female of three Nile tilapia strains during 5 months experimental period

Different letters labeling the data points indicate statistical differences among groups (P < 0.05)
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Reproductive performance of strains of Nile
tilapia and other species have been compared (Little et
al.,, 1993; Ridha, 2004, 2010). Large variations in the
reproductive patterns within and between the strains of
tilapia have been reported (Macintosh and Little, 1995;
Mair et al., 2004; Almeida, 2013). Many factors
involved in the reproductive efficiency of tilapia
(Kubitza, 2000; Little and Hulata, 2000). Genetic
inheritance was reported to be involved in determining
the reproductive performance of tilapia (Coward and
Bromage, 2000). Experimental Nile tilapia sources
involved in the present study have a different genetic
background as Abbassa strain described by Rezk et al.
(2009) and by Khaw et al. (2009) as a selection strain
produced from a base population consisted of four
populations at 2002 and then undertaken into a selective
breeding programme concerning harvest weight mainly,
followed by survival rate while the another two
experimental sources Kafr El Sheikh and Manzala were
commercial local strains. The results indicated that the
local commercial strain Kafr El Sheikh was
significantly higher than improved strain Abbassa in
ovary weight (g), gonado-somatic index (GSI), absolute
fecundity (AF), and relative fecundity (RF) with 31, 41,
40 and 41% respectively. Additionally, another studied
commercial strain Manzala was also significantly higher
than the selection strain Abbassa in gonado-somatic
index (GSI), absolute fecundity (AF), and relative
fecundity (RF) with 20, 22 and 25% respectively. The
relative performance of the selection strain Abbassa
concerning fry number / female and fry number/g.
female were lower than those of the commercial strain
Kafr El Sheikh with 24.1 and 26.4%, respectively and
lower than those of Manzala with 16.3 and 16.01%,
respectively. These findings led to state that the studied
reproductive traits were notably lower in the selection
strain Abbassa than the two commercial populations
Kafr El Sheikh and Manzala.

The impact of selection for growth on the
reproductive performance, the presence or absence of a
correlated response in sexual patterns in growth
selection programmes represents a quit important
research interest in order to optimize the practical use of
the available strains. It seems that the genetic
improvement for the harvest weight in Abbassa was
accompanied with a notable depression in the
reproductive patterns. These findings were relatively in
agreement with Mair ef al. (2004) who mentioned that
the growth improved GIFT strain had significantly
lower absolute and relative fecundity than another three
studied strains. Furthermore, he reported that the local
commercial strain Chitralada showed the highest ranked
relative fecundity over three genetically improved
strains. On the other hand, he noted that another
selection strain named IDRC appear to have a positively
correlated response in fecundity parameters. The present
results were also in contrast with Azhar et al. (2016)
who mentioned that female’s reproductive performance
of growth improved GIFT strain did not change as a
consequence of selection for growth.

The results (Table 2) revealed that the female
weights didn’t differ significantly between different
studied months. As for the ovary weight the highest
ovary weight obtained in June (7.73 g) which was
significantly (P < 0.01) higher than those in July,
August, and September (5.27, 534 and 547 g
respectively). The gonado-somatic index (GSI) was also
highly significant (P < 0.01) in June (3.34) than those in
May, July, August, and September (2.73, 2.26, 2.30 and
2.26, respectively). Similarly both absolute and relative
fecundity were significantly (P < 0.001) higher in June
(825.71 and 3.78 respectively) than May, July, August,
and September (673.16 & 2.94; 558.01 & 2.32; 569.08
& 2.56; 558.68 & 2.36 respectively). Regarding the fry
production as fry number / female and fry number / g.
female, significant higher records (P < 0.01 and P <
0.001 respectively) were listed in June (386.11 and 1.69
respectively) than those in May (313.3 and 1.35
respectively) which in turns significantly higher than
those of July, August, and September (231.11 & 0.99;
2555 & 1.11; 217.5 & 0.91 respectively). The results
(Table 2) indicated that the effect of interaction between
strain and month was insignificant for all studied traits.

Water temperature is considered as one of the
most important factors that influences the reproductive
performance of tilapia (Msiska and Costa-Pierce, 1997,
Fath El-Bab et al., 2011). The present results indicated
that the reproductive performance traits that include
ovary weight, gonado-somatic index (GSI), absolute
fecundity (AF), relative fecundity (RF), fry number /
female, and fry number / g. female were all higher at
June followed with May within 5 months experimental
period. Within May and June the water temperature
ranged from 24.2 - 26.7C°. These findings were in
agreement with Kubitza (2000) who reported higher
frequencies of spawning and post-larvae production
over 24C°. Additionally, Farag (2003) stated that the
optimal reproductive performance of Nile tilapia occurs
during the period from April to June. Fath El-Bab et al.
(2011)  also  mentioned  highest reproductive
performance of two Egyptian tilapia populations during
May and June. The noted decrease in all studied
reproductive parameters during the following months
(July, August, and September) may be results from the
increase in the water temperature within this period
(28.1 - 32.5C°). The current results were relatively
similar to Little and Hulata (2000) who reported that
high temperatures (33 — 35C°) reduce fecundity,
spawning frequency, and egg quality in the Nile tilapia.

Concerning the fry growth performance, the
results (Table 3) revealed that both initial weight and
initial length didn’t differ significantly between the
experimental strains. Mohamed et al. (2014) reported a
significant relationship between the female weight and
the fry size. The indifferent female’s weights (Table 2)
in the present study may explain the similarity of the
initial weight and length of the produced fry. The final
weight of the selection strain Abbassa (8.97 g) was
significantly (P < 0.01) higher than those of both
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local commercial strains Kafr El Sheikh and Manzala
(8.21 and 8.17 g respectively). Average daily gain
(ADG) was significantly (P < 0.001) higher in Abbassa
strain (0.149) than Kafr El Sheikh and Manzala (0.135

and 0.136, respectively). Additionally, the survival rate
% was significantly (P < 0.01) higher in Abbassa strain
(93.7 %) than Kafr El Sheikh (90.41%) and Manzala
(89.58%).

Table (3): Least squares means for early growth performance of three different Nile tilapia strains within 60 days

experimental period

Strain Initial Initial Final Final length Condition ADG Survival
weight (g) length (mm)  weight (g) (cm) factor g/day rate %

Abbassa 0.0137 10.75 8.97° 6.51 3.23° 0.149° 93.7°
Manzala 0.0135 10.5 8.17° 6.52 2.94° 0.135° 89.58"
Kafr El Sheikh 0.0135 10.75 8.21° 6.61 2.86° 0.136" 90.41°
S.E. 0.0001 0.03 0.11 0.03 0.04 0.002 0.79
Significance Ns Ns ok Ns HAK HA woE

® Within classification any two means having the same script are not significantly different using Duncan test P< 0.05.

** Significant differences at P < 0.01; *** Significant differences at P < 0.001; Ns not significant differences.

The final body weight of Abbassa selection strain CONCLUSION
after 60 days was higher than those of Kafr El Sheikh The current study showed that Abbassa

and Manzala with 9.25 and 9.79% respectively.
Furthermore, Average daily gain (ADG) of Abbassa
selection strain during the early growth phase (60 days)
was higher than those of Kafr El Sheikh and Manzala
strains with 9.5 and 10.3% respectively. As for survival
rate Abbassa selection strain ranked first over another
two sources. This notable superiority in the early growth
patterns in Abbassa strain may be explained as a result
of nine generations of selection for harvest weight. Our
findings were compatible with Ibrahim et al. (2013)
who found that Abbassa selection line outperformed the
Kafr El Sheikh commercial strain in terms of growth
rate with about 28% in the harvest weight. The higher
survival rate in Abbassa strain during the early growth
phase (60 days) may be explained as survival rate was
involved secondly in the selective breeding program of
Abbassa (Rezk et al., 2009; Khaw et al, 2009). The
final body length didn’t differ significantly between all
studied strains. The condition factor of Abbassa strain
(3.23) was significantly (P < 0.001) higher than those of
Kafr El Sheikh and Manzala (2.94 and 2.86,
respectively). These findings indicated a higher
response in body weight than that of body length for
selection procedures in Abbassa strain. These results
were agreed with De Oliveira et al. (2016) investigation
in Nile tilapia in which he reported small and slowly
constant effect of selection process for growth rate in
body shape traits, such effect results in more rotund
fish.

selection strain has an inferior reproductive performance
and superior early growth performance as compared
with Kafr El Sheikh and Manzala local commercial
strains. These findings led to suggest that choosing the
ideal strain should take into account the specific goals
desired of the Egyptian hatcheries. Kafr El Sheikh and
Manzala commercial strains will be more appropriate
choice for seeds number production while Abbassa will
be more adequate in order to producing heavier tilapia
seeds.
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