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Abstract

Seed productivity of three different age and size groups of
Oreochromis nifoticus females brooders, 8, 12 and18 months old
having an average body weight of 77.9 + 7.1, 99.1% 9.7 and 145.6
+ 13.9 g, respectively were assessed throughout 6 successive
harvestings, at an interval of 25 days. Three groups of concrete
tanks 3.5 x 1.5 x 1.2 m inside a green house were used
representing three treatments (3 replicates, 15 female and 8 males
each). The experiment lasted 150 days from March to August 2004.
Fish were fed 6 days a week and water was renewed every week,
Water temperature ranged between 25 and 29 °C during the
experimental run,

Analysis of variance and Duncan’s multiple range test were
used to detect differences in seed production due to treatment
effects.

The highest seed production, expressed in terms of
seed/female/day, was obtained from the one-year old females
(10.7 seed/female/day) that had median initial body weight
followed by 10.6 seed/female/day from females of the 1.5-years
fish class that had the largest size (120-170 g). Seed production of
the smallest 6-months old females (70-90 g/female) was the lowest
(8.6 seed/female/day).

Growth rate of females of first group was faster than that of
females of the second group that had a faster growth rate than
females of the third one that ceased growth and their seed
production showed a continuous reduction. Mean seed production
of females of groups 1 and 2 increased gradually with increasing
their body weight and reached that of group 3. A mean total seed
production of 18750, 24049 and 23952 for the three female groups
1, 2 and 3, respectively, was obtained. Average body weight and
length of fry increased with increasing body weight of the parents.
A linear equation to approximate seed production that can be
obtained from different age and size groups of females within 6
successive spawnings under the same conditions was derived: Y=
1.9152 x 18.496 x, where Y= seed production and x = female body
weight.

INTRODUCTION

Nile tilapia (Oreochromis nifoticus) had rapidly become important species for
aquaculture, although their intensive culture remained constrained by poor
synchronization and low fecundity (Mendoza et a/, 2004). Therefore, one of the most

important requirements for the advancement of tilapia culture is the development of
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systems for mass production of seed, free-swimming fry, sac fry and edggs released
from the females mouth, to satisfy the needs of the cultural people at low cost that
will permit financial success (Hughes and Behrends, 1983). Among factors considered
to be important in seed production are brood fish age and size (Berrios—Hernandez,
1979). For raising the skill of hatchery management procedures of tilapia, hatchery
operations have tended to increase the number of broodfish in order to optimize
tilapia seed production and guarantee mass production of homogenous stock of first-
feeding fry (Coward and Bromage, 2000, Bhujel ef a/, 2001a, Bhujel, 2000). In
earthen ponds, spawning takes place in April and May and may extend to November
with @ maximum spawning in early summer (Mires, 1983). Spawning of Nile tilapia for
production of pure or crossed fry is an established practice in the fish farms. A single
female may spawn three to four times during summer season. After introduction of
the breeding stocks into the spawning pond, the first fry are expected to be seen after
three weeks. Number of eggs per spawn may differ among species, but, within
species, the number of eggs increased with increasing weight of female (Badawy,
1993). In Aquaria kept under optimal conditions, intra-specific spawning may take
place throughout the whole year (Rothbard and Pruginin, 1975).Spawning can be
easily accomplished throughout the whole year at a temperature range of 25-29 °C to
trigger ovarian development. Methods of reproducing Oreochromis sp. are well
documented (Green et al, 1997 and Macintosh and Little, 1995). Mohamed et a/
(2003) approximated the egg production of only the first spawning of different sizes of
Nile tilapia females, from the same age group, by a linear predicative regression curve.

The aim of the present study was to evaluate the reproductive capability of
different age and size groups of Oreochromis niloticus females throughout
sucessessive spawnings to establish possible broodstock management strategies that

may be adopted by hatcheries to improve fry production on large scale.
MATERIALS AND METHODS

Three different age and size groups of Oreochromis niloticus female brooders,
8, 12 and18 months old having average body weights of 77.9 + 7.1, 99.1+ 9.7 and
145.6 = 13.9 g, respectively, were randomly divided to 9 groups representing three
treatments (3 replicates, 15 female fish each). The fish were accommaodated in 9
concrete tanks 3.5 x 1.5 x 1.2 meter, filled with fresh water 1 meter depth and
supplied with pressurized aeration and fresh water pipes, inside a green house. Eight
active males having the same average body weight of females were placed with
females in each tank. Hygienic precautions for vitality of fish were considered. Fish

were disinfected using potassium permanganate water bath before accommodation of
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fish into the tanks. Fish were fed at a rate of 2% of their body weight supplementary
feed containing 25 crude protein 6 days a week. Feeding frequency was twice a day.
Feeding quantity was adjusted according to the total biomass every 25 days after
harvesting. Feed remnants represented organic matter that fertilized the water. Sun
and warm temperature inside the greenhouse allowed dense algal bloom. Water was
renewed every week for an hour with feeble running fresh water. Nylon screens with
suitable mesh size were used to prevent the parents and fry from escaping. Water
temperature ranged between 25 and 29 °C during the experimental run. Dissolved
oxygen, pH and ammonia ranged between 5.5-6.2 mg/l, 7.9-8.6 and 0.2-0.5 ppm,
respectively. The tanks were drained and harvested 6 times at an interval of 25 days
between harvestings, during which all the fish were spawned.

At every harvesting, females were collected gently, weighed and isolated
separately and temporarily with their males in hapas (net cages) installed in tanks
nearby. Ali seed (free-swimming fry and remaining few number of eggs released from
the females mouth) were collected from each tank separately and counted. From a
sample of 30 fry, each tank weight and length measurements were taken. The tanks
were cleaned, disinfected and refilled with fresh water and the parents were
disinfected and released into their tanks again for the next harvesting.

Analysis of variance and Duncan’s multiple range test (1955) were used to

detect differences in seed production due to treatment effects.
RESULTS

First harvesting

As demonstrated in Table 1, body weight of females increased and reached
85.5 £ 13.5, 120.8 £ 10.2 and 156.6 + 6.6 g for the three groups 1, 2 and 3,
respectively. Average total seed production of the smallest age and size group of
females (first group) was 2280 + 452/tank. Fry attained an average fry body weight of
6.2 £ 1.5 mg/fry and average body length of 6.6 £ 2.3 mm/fry. The median age and
size group (second group) produced 3250 + 403 seed/tank. Average body weight was
7.0 =+ 2.5 mg/fry and average body length was 8.7 £ 2.6 mm /fry. Mean number of
seed/tank obtained from the largest group (the third one) was 4400 + 254. Fry
reached 7.5 + 2.2 mg and 9.9 + 1.8 mm/fry average body weight and length,
respectively. ANOVA analysis of the mean values of data and Duncan’s multiple range
test indicated that mean of the total seed production, mean number of seed/female,
average body weight and length of fry of the third group were significantly higher
(P<0.05) than those of the second group which were significantly higher than those of
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the first one (P<0.05). There were no significant differences among means of the

relative fecundity.

Table 1. Effect of female age and size on reproductive performance of Nile tilapia.

Item Size group 1 Size group 2 Size group 3
Ave. body weight/females (g)*** 85.5+ 13.5¢ | 120.8 +10.2° 1566+ 6.6°
Average body weight/fry (mg)*** 62+15°¢ 7.0£25° 75+22°
Ave. body length/fry (mm)*** 6.6 £2.3° 87260 99+1.8°
Mean number of seed** 2280 + 452 ¢ 3250 + 403" 4400 °
Number of seed/female** 1520+ 30.2° | 216.7+ 269" | 2933+ 17°
Relative fecundity ™ 1.8+£0.3° 1.8+0.2° l 1.9 +0.0 "‘j

Relative fecundity = number of seed/female/ body wt. of female
a, b, c: means within the same raw having the same superscripts don't differ (p<0.05)
significantly otherwise they do.
Second harvesting

As shown from Table 2 and Figure 1, mean weight of females increased by 16,
10 and 3%, and seed production increased by 14, 11 and 7%.for age class 1, 2 and 3,
respectively. There was insignificant difference between seed production of females of
age class 1 and 2, while, significant difference was observed between average body
weight and length of their fry. However, seed production of age class 3 was
significantly higher than that of the other two classes (P<0.05). No significant
difference was detected between the average body weight and length of fry that were
produced by females of class 2 and 3. Differences in mean relative fecundity were
insignificant for the three age groups.

Table 2. Reproductive performance of Nile tilapia of different age and size groups in
the second harvesting.

Iﬁ ltem Size wuLlj Size group 2 Size group 3
[ Ave. body weight/females (g)*** 99.6 £ 7.3 ¢ 133.2 £ 13.0° 161.2 £ 8.9°
Average body weight/fry (mg)** 6.6+ 13° 7.2 1.0 2 7.6+ 1.1°
Ave. body length/fry (mm)** 77 +15° 9.2+1.8° 102 +£1.2°
Mean number of seed** 2598 + 344° | 3596 £ 275° 4699 + 357°
Number of seed/female*** 173.2 £22.9¢ | 239.7 + 18.3° 313.3 £ 23.8°

Relative fecundity ™ 1.7+0.1°2 1.8+0.2° 1.9+£0.2°

Relative fecundity = number of seed/female/ body wt. of female

a, b, ¢: means within the same raw having the same superscripts don't differ (p<0.05)

significantly otherwise they do.




MOHAMED, G.A. et g/, 1615

Third harvesting

Average body weights of females of age class 2 and 3 were not significantly
different, while, they were significantly higher than those of age classl and produced
significantly (p<0.05) larger fry than those of the former two age classes (Table 3).

Table 3. Reproductive performance of NVie tiapia of different age and size groups in
the third harvesting.

L Item Size g>roup 1 Size group 2 Size group 3

| Ave. body weight/females (g)** | 111.2+8.3° | 1482+ 155" | 165.5 + 11.5°
Average body weight/fry (mg)* 6.8+02° 7.4+0.4° 7.6 £0.3°

| Ave. body length/fry (mm)* 8.2+15" 9.9%1.1° 103+16° |
Mean number of seed** 2582 + 474 ¢ 3606 +159° | 4357+ 218 °
Number of seed/female** 172,14 31.6° | 240.4 + 10.6° | 290.5 £ 14.6 °

| Relative fecundity ™ 1.5+£02° 1.6+0.2° 1.8+0.1°

Relative fecundity = number of seed/female/ body wt. of female

a, b, ¢: means within the same raw having the same supérscripts don't differ (p<0.05)

significantly otherwise they do.

Fourth harvesting

Average body weights of females, seed pfoduction, averagé body weight anvd

length of fry and number of seed/female were insignificantly increased in the third
group than in second group, whereas, those of the first group were significantly
(p<0.05) lower than those of the other two groups (Table 4).

Table 4. Reproductive performance of Nie tilapia of different age and size groups in
the fourth harvesting. '

Item Size group 1 Size group 2 Size group 3
Ave. body weight/females (g)*** 125.6 £ 8.7° 159.8 £ 75° 167.9 £ 13.1°2
| Average body weight/fry (mg)** 6.7 £ 2.3 7.6 +£22° 7.5+£20°
Ave. body length/fry (mm)** 8.1+ 0.8° 103+ 0.3°2 10.0+0.1°2
Mean number of seed* 3389 + 478 ° 4460 + 90 ° 4187 +£439°
Number of seed/female* 2259 + 31.8° 297.3+6.0° 279.1 £290.3°
L Relative fecundity ™ 1.8+£0.1° 1.9+0.1° 1.7+£0.2°

Relative fecundity = number of seed/female/ body wt. of female

a, b, c: means within the same raw having the same superscripts don't differ (p<0.05)

significantly otherwise they do.
Fifth harvesting

No significant difference between average body weights of females of class 2

and 3 that had significant larger average body weight than females of class 1 was
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noticed. Mean number of seeds were insignificantly different in the three treatments

(P<0.05) (Table 5).
Table 5. Reproductive performance of Nile tilapia of different age and size groups in
the fifth harvesting.

Item Size group 1 Size group 2 Size gr_oua
Ave. body weight/females (g)** 138.0 + 10.6° 165.8 £9.3° 168.5 £ 9.5°
Average body weight/fry (mg)* 6.7+1.7° 68+16° 76+14°
Ave. body length/fry (mm) 8.2+0.6° 83+1.2° 10.1+1.0°
Mean number of seed ™ 3837 +£782° 4356 + 426 ° 3311 + 156 °
Number of seed/female ™ 255.8 + 52.1° 290.4 + 28.4° 220.7 £ 10.4°
Relative fecundity * 1.8+£03% |  1.8%02° | 13+0.0°

Relative fecundity = number of seed/female/ body wt. of female

a, b, ¢: means within the same raw having the same superscripts don't differ (p<0.05)
significantly otherwise they do.

Sixth harvesting

Average body weight of females of classes 2 and 3 was significantly different
than that of females of class 1. Mean number of seed production of females of the
three groups was not significantly different.

A mean total seed production of 18750 + 208, 24049 + 267 and 23952 + 266
per treatment was obtained from the three female groups 1, 2 and 3, respectively,
throughout 6 harvestings. Figure 2 illustrates the seed production of the three groups
of fish within 6 months. The relative proportion of each seed type is illustrated in
Figure 3.

Table 6. Reproductive performance of Nie tiapia of different age and size groups in
the sixth harvesting.

Item Size group 1 Size group 2 Size group 3
Ave. body weight/females (g)* 1454 +£13.2° ] 169.1+8.1% 169.6 £ 12,1°
Average body weight/fry (mg)* 67+ 1.4° 6.8+ 1.3° 76+21°
Ave. body length/fry (mm) 81+15°" 8.3+2.0°" 10.2 +1.9°
Mean number of seed** 4065 £ 399 ° 4780 £ 3932 2997 £ 378ﬂ
Number of seed/female** 271.0+266° | 3186+ 19.5° 199.8 + 25.1 °
Relative fecundity * 19+£0.1° 19+01° 1.2+0.2°

Relative fecundity = number of seed/female/ body wt. of female
a, b, ¢: means within the same raw having the same superscripts don't differ (p<0.05)
significantly otherwise they do.

The correlation analysis between the body weight of all females of O. niloticus

and the corresponding number of seed/harvest showed that significant correlation
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existed among both. The following simple linear correlation as indicated in Figure 4

gave a reasonable approximation for the number of seed in relation to the body

weight. The following linear predicative regression equation was applied:

Y =a+ b X, where Y = number of seed per harvest and X = weight of female

brooder.
Fig.1. growth of the three age groups of Q. niloticus

females within six harvestings, 150 days.
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Fig. 2. Average number of seed produced from three

different age groups of O. niloticus

females within 6 harvestings, 150 days.
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No significant difference was observed in relative fecundity among females of

groups 1 and 2 throughout the experiment. Relative fecundity of females of group 3

decreased gradually until it became significantly lower (Figure 5).
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Fig. 3. Mean number of O. niloticus seeds (eggs and free swimming fry) produced
from 3 different age and size groups of females throughout 6
harvestings from March to August, 2005.
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Fig. 4. Linear regression for seed production (free swimming fry
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Fig. 5. Relative fecundity of three different age groups of O.
niloticus females within 6 harvestings, 150 days.
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DISCUSSION

A total of 6 successive harvestings, at an interval of 25 days, were made
throughout 150 days from March to August 2005, resulting in a mean total seed
production of 18750, 24049 and 23952 for the three female groups 1, 2 and 3,
respectively.

The highest seed production expressed in terms of seed/female/day, was
obtained from the one-year old females (10.7 seed/female/day) that had median initial
body weight ranging between 90-120 g/female folliowed by 10.6 seed/female/day from
females of the 1.5-years fish class that had the largest size (120-170 g). Seed
production of the smallest 6-months old females (70-90 g/female) was the lowest (8.6
seed/female/day).

During the period of experiment, females of the three groups attained larger
size, however, growth rate of females of first group was faster than that of females of
the second group that had a faster growth rate than females of the third one. The
living space effect of the concrete tanks that sustained under the conditions of this
experiment may elucidate the difference in growth magnitude of the three different
age and size groups of females.

Average body weight and length of fry increased with increasing body weight
of the parents.

With regard to productivity of females of groups 1 and 2, seed production of

females of the two groups increased gradually with increasing their body weight. The
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trend coincides with Badawy (1993) who reported that egg production increased with
increasing weight of females.

Concerning seed productivity of the larger females of group 3, it showed a
different trend. According to Hughes and Behrends (1983), Siraj et a/. (1983) and
Watanabe and Kuo (1985), their results of egg and fry production of females of group
3 were expected to be much greater than those of the yearling females of group 2 and
the younger females of group 1, however, in their study, growth of females of group 3
ceased, and a continuous reduction in seed production, potential rate and relative
fecundity was observed since the second harvest to the end of the experiment.
Therefore their productivity throughout the whole period of the experiment was
insignificantly lower than that of the former group and significantly higher than that of
the later one.

The continuous reduction of seed production from the older and larger
females of group 3 may be attributed to the high total weight of females/m’ as
compared to Silvera (1978) who found a significant reduction in seed production of
Nile tilapi when a total female weight was 526 g/ m”. It may also be probable that
females of this group reached an age at which reproductive inhibition occurred.

The following simple linear equation could be used for estimating the number
of seed/harvest in relation to the body weight of females of groups 1 and 2: y =
1.9152x - 18.496, where Y = number of seed per harvest and X = weight of female
brooder.

According to the present results, in order to produce a total of one million
seed each 4 months, a tilapia fish hatchery needs to prepare more or less 1000
broodstock O. niloticus females of 6 months old with an average body weight ranging
between 70-90 g/female, or 780 females, 1 year old, of the median size (90 -120
g/female).

It is advisable for fish hatcheries not to use females older than 1 year and
having body size larger than 120 g/female unless further research would be conducted
to assess the productivity of such females under lower density/m®. After 1.5 years,
hatcheries have to replace females of the 6-month old with a new stock of female
breeders. After one year, the yearling females ought to be replaced with another
younger and vital stock. If it is difficult to prepare female broodstock with these
qualifications, different age and size groups of females can be exploited and the
expected seed production/female/day under the same conditions couid be
approximated using the following equation derived from the present data: y =
(1.9152x - 18.496)/25, when female body weight is 70-120 g/female and age is 1-1.5.

years old.
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