H i L L International Journal of Food Science and Agriculture, 2022, 6(1), 4-7
/\> http://www.hillpublisher.com/journals/jsfa/

PUBLISHING L
Reproductive Biology of Nile Tilapia, Oreochromis
niloticus under the Brackish Water Culture
Condition

Nassrin Mashaii’, Farhad Rajabipour, Ahmad Bitaraf, Homayun Hosseinzadeh, Mostafa Sharif Ro-
hani, Habib Sarsangi, Mohamad Mohammadi

National Research Center of Saline Water Aquatics, Iranian Fisheries Science Research Institute, Agricultural Research, Educa-
tion and Extension Organization (AREEO), P.O.Box 159, Bafq, Yazd, Iran.

How to cite this paper: Nassrin Mashaii,

Farhad Rajabipour, Ahmad Bitaraf, Ho- Abstract

mayun :g;?g'”g:iz?@ i M’v?;g; adST\;rc:f Tilapia is one of the most important cultured fish in the world. World production
hammadi. (2022) Repmd’uctive Biology of of tilapia is hlghly mcrga_sed in recent decades._ Reproductive strategies of tilapias
Nile Tilapia, Oreochromis niloticus under ~ cause their ability of living in different aquatic ecosystems. On the other hand,
the Brackish Water Culture Condition. the gap between seed supplies and farmers’ demand is one of the most serious

International Journal of Food Science and  |imjtations for tilapia culturists. Nile tilapia Oreochromis niloticus samples were
Agriculture, 6(1), 4-7.

DOI: 10.26855/ijfsa.2022.03.002 sto_ck_ed from September 2009 to January 2011. Duripg the study period, water

salinity, temperature, pH and oxygen saturate were fixed at 11.5ppt, 27+£0.5°C,
Received: December 3, 2021 7.6-8.1 and 100%, respectively. Fish were fed using 40% protein food under 18:6
Accepted: December 28, 2021 (L:D) 2500lux light regime. Total length and weight of the spawners, absolute

Published: January 11, 2022 and relative fecundity, egg weight and diameter and spawning intervals were in-

*Corresponding author: Nassrin Ma- vestigated. P_earson correlation co_effluent petween tot.al length and weight of
shaii, National Research Center of brooders against absolute and relative fecundity, wet weight of an egg, egg clutch

Saline Water Aquatics, Iranian Fishe- and egg diameter were studied (p<0.005).
ries Science Research Institute, Agri-

cultural Research, Education and Ex- Keywords

tension Organization (AREEO),

P.O.Box 159, Bafq, Yazd, Iran. Tilapia, reproduction, fecundity, egg diameter and weight
Email: Nassrinmashaii@yahoo.com

1. Introduction

Tilapias are the second cultured fish in the world after carps in recent years and have cultured in more than 135 coun-
tries. They have rapidly become one of the most popular seafood items in the world. Nile tilapia, O. niloticus is the most
common tilapia widely cultured in many tropical and subtropical countries and consists up to 80% of cultured tilapias of
the world. The more tilapia culture is expanded, the more it becomes vital to produce sufficient amounts of seed to meet
the increasing demand of tilapia farmers. The current status of tilapia culture in many countries suggests that there is a
gap between seed supplies and farmers’ demand. Tilapia seed producers are also usually faced with a number of con-
straints that limit the management of mass seed production [1-6].

Nile tilapia Oreochromis niloticus samples were entered to Iran in December 2008 for the first time. Studies about
the feasibility of introduction of tilapia to inland aquaculture in Iran were begun in National Research Center of Saline
Water Aquatics in Yazd province at the center of Iran. The reproductive aspects of tilapias are widely investigated in
different parts of globe but it has not any history in Iran. The absolute fecundity and spawning of cultured O. niloticus
are measured in the present study.
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2. Materials and methods

Nile tilapia, Oreochromis niloticus samples were stocked in six 3m? fiberglass tanks from September 2009 to January
2011. During the study period, water salinity, temperature, pH and oxygen saturate were fixed at 11.5ppt, 27+0.5°C,
7.6-8.1 and 100%, respectively. Heater was used for heating water only in cold season.

Mean weight of brood stocks were 40+40g at the beginning of the study, stocking density 5/m* and sex ratio 1:3
(M:F). Fish were fed using 40% protein food under 18:6 (L:D) 2500lux light regime. Elastomere tags were used for
recognition of female fish. Total body length and weight of the spawned females were recorded. Total eggs of each
spawner in each egg laying were count, also weight and the diameters of at least 25 eggs from each egg clutch were
measured.

Means of body length and weight of spawners, absolute and relative fecundity (eggs/g spawner body weight) and
mean wet weight of eggs were measured and compared monthly, by HSD Tukey test (p<0.05). Spawning intervals of
each spawner were recorded. Pearson correlation coefficient between total length and weight of brooders with absolute
and relative fecundity, wet weight of an egg, egg clutch and egg diameter were calculated and compared (p<0.005).

3. Results

Frequencies of total length and weight of about 78% of brooders was between 21.5-31cm and 165-495g, respectively.
Total length of the smallest O. niloticus spawned in November 2009 was 17cm and total weight was 83.5g. Spawning
occurred rarely in brooders larger than 500g and scarcely in brooders heavier than 600g. Absolute fecundity of the stu-
died samples varied between 50 and 2600 with mean of 853+25 eggs per spawner. Monthly means of absolute fecundity
increased significantly from 6th months of study, by HSD Tukey test (p<0.05). Relative fecundity varied from 0.29 to
6.8 with mean of 2.77£0.13 eggs/g (Figure 3). Monthly mean of relative fecundity was significantly higher at the first
month of spawning, by HSD Tukey test (p<0.05). Mean of wet weight of egg clutches was 4.98+0.31g during the study
period with significantly increase from 6" month of the study, by HSD Tukey test (p<0.05). Mean of wet weight of an
egg was obtained 0.0062+0.0001g. Monthly means of wet weight of tilapia eggs gradually increased during the study
period. Diameter of the eggs varied between 1.8 to 3.5mm and its mean was 2.58+0.009mm with considerable increase
from 6™ month of the study. Analysis of Pearson correlation coefficients showed significant positive correlation be-
tween total length and weight of the brooders with absolute fecundity, wet weights of an egg and the egg clutch and the
diameter of the egg (p<0.005).

Relative fecundity had significantly negative correlation against total length (P=-0.183, N=381) and body weight
(P=-0.253, N=381) of the spawners (p<0.005). Spawning intervals of the brooders varied between 16 to 34 days.

4. Discussion

Results showed brooders with 165-495g weight were more frequent spawners. These samples had 8-20 months age.
Larger brooders may be omitted from spawning tanks for better efficiency. Other researchers have shown 6-18 months
is the best age range for breeding of female nile tilapias. Fecundity and egg hatching will decrease in older brooders [7].

Various ranges of absolute fecundity are recorded by researchers. 905-7619 eggs in 28-51cm fish [8], 243-847 eggs
in tilapias from Zapata lagoon in Mexique [9], 2408+70 [10], 305-2000 [11] and lower than 100 up to 3000 eggs [12] in
cultured nile tilapias. Different relative fecundity amounts are recorded as 3.12+0.36[13], 7.2+0.2 [10] and 3.05-7.53
eggs/kg [14] in cultured nile tilapias.

As reported by other researchers [15], [16], [17] relative fecundity was significantly higher in smaller brooders at the
first months of the study (p<0.0005). Also, there was negative significant correlation between total length and weight of
the brooders and relative fecundity. Variation of fecundity may be resulted from different factors mainly age and size of
the brooders, diet and environmental factors [18]. Cultured tilapias maturation occurs sooner than normal condition and
produces more eggs as a homeostatic response to the environment [15].

Wet weight of an egg and egg clutch of the studied nile tilapias increased after sixth month of the study significantly
related to the total length and weight of the brooders (p<0.0005). Egg diameter was also related to total length and
weight of the brooders (p<0.0005). Positive correlation of the brooder size and wet weight of the egg is expected and
recorded by other researchers [19]. So, selection of larger brooders for spawning may result to higher quality eggs. Age
of the brooder is the most important factor influencing the egg size [20]. Also, cultured tilapias produce smaller eggs
than normally living tilapia [19].

There are different records about spawning frequency of nile tilapia between 5 days to 6 weeks [21], [5], [20], [22].
Successful reproduction cycles have often 3 to 6 weeks intervals that are closed to reproduction intervals obtained in the
present study. Matured female tilapias have different batches of simultaneous ovocytes and are able to spawn frequently
in a season [23]. Therefore, tilapia larvae may be available all over the year. However, this leads to nonequal fries [24].
Bringing the eggs out of the mouth of the brooders, high density of brooders before reproduction and replacing brooders
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resting period may cause more synchronized spawning of females [6], [5], [25]. Spawning frequency in tilapias is
ously influenced by environmental factors. Also, younger nile tilapias often have shorter reproduction cycles. Low

protein nutrition regymes cause longer reproduction cycles [9], [26], [20], [27].
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