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Abstract: The study was conducted to compare the growth and production performance of monosex and natural
XY male tilapia of Oreochromis niloticus in Bismillah Agro production hatchery of Noakhali Sadar in Noakhali
district, Bangladesh from September to November, 2014. The length, weight, average FCR value, Average
SGR value, Daily weight gain, survival rate of fish were observed. Relationship between growth and physico-
chemical parameter of water were also investigated for monosex and XY male tilapia. The finding of the study
reveals that growth performance of naturally collected XY male tilapia is close to monosex tilapia. The SGR
value was found better in monosex than XY male tilapia. . Among them, survival rate was found 95.06% in case
of monosex whereas it was 93.67% for XY male. At the end of the experiment, average weight of monosex
(179.5£1.32g) was found higher than XY male tilapia (167.8£1.10g). Average length of monosex
(20.1+0.25cm) was also found higher than XY male tilapia (19.5+£0.20 cm). Similarly, the average FCR value
for monosex (1.39+0.185) was observed higher than XY male tilapia (1.71+0.233). Average SGR value for
monosex (2.49+1.43) was also higher than the XY male tilapia (1.88+1.44). Daily weight gain of monosex
(1.66+0.669) was also experimental higher than XY male tilapia (1.53+0.611g) species. These findings will
encourage the fish farmers to culture all XY male tilapia with minimal cost. Thus, the consumer and fish will be
free from the risk of hormonal induction and farmers can able to maintain the sustainable production of tilapia
and also their dependency on hatchery produced seed will be reduced.
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1. Introduction

The Nile tilapia, Oreochromis niloticus has been considered as one of the most important species of fish in
tropical and sub-tropical aquaculture (FAO, 2014). In Bangladesh, Tilapia culture has been increased
significantly during the last decades. Its’ production was 0.4 lac MT in 2002 and 1.38 lac MT in 2012 and
hopefully it will be 1.5 lac MT in 2015 (DoF, 2014). According to Fishery Statistical Yearbook of Bangladesh
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(DoF, 2014), tilapia production in Noakhali district was about 1374 metric ton which were 3.2% of total tilapia
production. Tilapia has become very popular because of its low price. This low price is achieved by converting
the young females to males through the use of the hormone drug 17alpha-methytestosterone (Abucay and Mair,
1999; Alam and Kawsar, 1998; Rahman and Sardar, 2010; Edwards and Karim, 2007). However, the use of
testosterone for sex-reversal has a strong negative effect on the immune system of fish. Methyl testosterone
(MT) treatment could be perceived as hazardous to tilapia consumers also if it is applied at higher dosage, or is
used for longer period, i.e. beyond the fry treatment stage and into the grow out phase (Beardmore et al., 2001,
Bhandari et al., 2006; Gamal et al., 1997; Dan and Little, 2000; Scott et al., 1991 and Pompa and Masser,
1999). Consumers have no idea about the fish they are eating which has undergone hormone-induced sex
changes and the long term consequences of such changes to health and environment are as yet unknown. As a
consequence, the use of Methyl Testosterone will be phased out and a threat to future ban on hormonal sex
reversal. Therefore, it will be difficult to maintain the sustainable production of tilapia in near future. Tilapia is a
serial spawnner and breeds naturally several times in a year. Though, this efficiency of reproduction in tilapia
has undesirable consequences. Problems common for many tilapia culture systems are the reduction of growth
rates at the onset of sexual maturity and precocious and excessive reproduction, leading to various sizes of small
fish production. There are a number of ways to control reproduction in mixed-sex population. One of these is
the culture of all-male tilapia. All XY male tilapia can be selected from natural stocks instead of collecting the
monosex seeds from the hatchery and can be cultured to maintain the tilapia production sustainable and also to
remove the hazardous effects of hormone to the consumers (Razeim et al., 2017; Ali et al., 2016a; Ali et
al.,2016b; Shabuj et al., 2016; Hossain et al., 2016; Ali et al., 2015; Islam et al., 2016; Rahman et al., 2015;
Sharif and Asif, 2015; Chowdhury et al., 2015; Asif et al., 2014; Nahid et al., 2010; Kohinoor, 2003; Tahoun et
al., 2002; Green et al., 1997 and Khouraiba, 1997). This will also remove the dependency of fish farmers on
hatchery produced seeds. The main objective of this study was to establish a sustainable aquaculture method for
the production of a major animal protein source by comparing the growth pattern of monosex tilapia with XY
male tilapias under pond culture systems.

2. Materials and Methods

2.1. Experimental site, species and periods of study

The study was conducted in Bismillah Agro production hatchery of Noakhalisadar in Noakhali district,
Bangladesh. Two different strains of tilapia —Monnosex and natural XY male tilapia were experimental species.
The study was conducted from September to November, 2014.
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Figure 1. Map showing the study area.

2.2. Experimental design

Two different strains of tilapia such as: Monosex and naturally male XY tilapia were selected for the
experiment. Monosex tilapia was collected from Bismillah hatchery. Monosex tilapia was (25-30) gm and there
length was (9-10) cm. Natural XY male tilapia was collected from Bismillah hatchery. Natural XY male tilapia
was identified by genital papilla whereas XY male contain Urogenital aperture and anus on the other side
Female (XX) contain Urogenital aperture, anus and oviduct. Tilapia was collected that was naturally male (XY)
contain Urogenital aperture and anus. Six Experimental hapas were used communal stocking of the three strains
were similar in shape and size, with a area of 5m x 6m x 2 m hapas of 1.5-mm mesh size. The two different
types of fish were stocked on six different hapas. Hapa 1, 2, 3 for monosex tilapia and Hapa 4, 5, 6 for natural
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XY male tilapia. Comparative studies were carried out these six hapa. Every hapathere was 81 species. The total
number of the monosex was 243 and the total number of natural XY male tilapia was 243.

2.3. Feed and feeding schedule for monosex and XY male tilapia

In a pond environment, natural food production may not be sufficient for the parent stock. So, supplementary
feeds were supplied regularly to the tilapia stock. Mega feed use as supplementary feeds in every hapa. The
nutritional composition of feed was Moisture (12%), Crude protein (35%), Crude fat (6%), Fiber 5(%),
Metabolic power (85%). Feed was applied as per total body, Three/four times daily at 08:00 am, 11:00 pm,
02:00pm and 5:00 pm respectively.

2.4. Data collection

During the experiment water quality parameters viz.; temperature, Dissolve oxygen, Transference and salinity
were observed. Sampling was conducted every 15 days after stock fish in hapa. When sampling randomly 10
more species collected from each hapa. After collecting measured their weight and length by weight machine
and scale.

2.5. Data analysis

All fish were harvested at the end of culture period, counted, and measured individually for weight and length.
Growth parameters such as specific growth rate (SGR), daily weight gain (DWG), food conversion ratio (FCR)
and survival rate were calculated as follows (Phelps and Popma, 2005).

SGR (% day-1) = [(In final weight — In initial weight) / time (days)] X 100

DWG (g day-1) = mean final weight (g) — mean initial weight (g) / days

FCR = total amount of dry feed consumed (g) / wet weight gain of fish (g)

Survival rate (%) = (final number of fish / initial number of fish) X 100

3. Results and Discussion

3.1. Comparative larval growth observation

The weight of monosex was observed comparatively better than XY male tilapia and found (179.5 +1.32) g and
(167.8+1.32) g for monosex and XY male tilapia respectively (Figure 2). This result is similar to the findings of
Sultana et al. (1997). They found the initial mean weight of GIFT and existing strains of tilapia were 1.03 g and
1.12g respectively final cumulative mean weight of GIFT and existing strain were 8.38 gm and 5.51 gm

respectively.
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Figure 2. Comparative weight gained of monosex and XY male tilapia.

3.2. Comparative length observation

Similarly Final Length of monosex was found comparatively better than XY male tilapia throughout the study
period and found (20.1+0.25) cm and (19.5+0.20) cm for monosex and XY male tilapia respectively (Figure 3).
This result is similar to the findings of Sultana et al. (1997). The similar study was found in banded gourami by
Akter et al. (2016).
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Figure 3. Comparative average length gained of monosex and XY male tilapia.

3.3. Comparative FCR value observation

Throughout the study period, FCR value of monosex and XY male tilapia was found variable FCR value (Table
1). Highest FCR value (1.9+0.24) was found in XY male tilapia in November while lowest FCR value
(1.21+0.066) was found in monosex in October (Figure 4).The average FCR value (1.39+0.185) for monosex
and (1.71+0.233) for XY male tilapia. VeraCruiz and Mair (1994) also concluded a similar result.
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Figure 4. Comparative FCR value of monosex and XY male tilapia.

Table 1.Comparative growth performance between monosex and XY male tilapia.

Growth parameters Monosex tilapia XY male tilapia
Initial body length(cm) 9.5+0.05 9.5+0.07

Initial body weight(gm) 29.6x0.25 29.6+0.35

Final body length(cm) 20.1+0.25 19.5+0.20

Final body weight(gm) 179.5+1.32 167.8+1.10
Average FCR 1.39+0.185 1.71+0.233
Average SGR 2.49+1.43 1.88+1.44
Average DWG 1.66+0.66 1.53+0.611
Survival rate (%) 95.06 93.67

3.4. Comparative DWG value observation

At the same way DWG (daily weight gain) value was found highest (2.23+0.16) in monosex tilapia in
September and lowest (0.85+0.04) in XY male tilapia in November. The average DWG value (1.66+0.66) for
monosex and (1.53+0.611) for XY male tilapia (Figure 5). Chakraborty et al. (2010) was found same result.
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Figure 5. Comparative DWG value of monosex and XY male tilapia.

3.5. Comparative SGR value observation

SGR value was measured for both monosex tilapia and XY male tilapia during the experiment and found
variable. Highest SGR value (3.573+0.10) was found in monosex tilapia in September that was and lowest SGR
value (0.61+0.040) found in XY male tilapia in November. (Figure 6). The average SGR value (2.49+1.43) for
monosex and (1.88+1.44) for XY male tilapia. It indicates that specific growth rate was higher in monosex than
XY male tilapia. That was similar to the findings of Chakraborty et al. (2010). They found SGR value 5.25 and
4.6 for monosex and mixed sex respectively.
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Figure 6. Comparative SGR value of monosex and XY male tilapia.

4. Conclusions
The finding of the study reveals that growth performance of naturally collected XY male tilapia is close to

monosex tilapia. These findings will encourage the fish farmers to culture all XY male tilapia with minimal
cost. Thus, the consumer and fish will be free from the risk of hormonal induction and farmers can able to
maintain the sustainable production of tilapia and also their dependency on hatchery produced seed will be
reduced.

Acknowledgement
Authors are grateful to the owner of Bismillah Agro Production Hatchery of Noakhali Sadar in Noakhali district

for giving facility to complete this research work.

Conflict of Interest
None to declare.

References

Abucay JS and GC Mair, 1999. Divergent selection for growth in the development of a female line for the
production of improved genetically male Tilapia (GMT) in Oreochromis niloticus L. Aquaculture, 173: 219-
234.

Akter S, MFU Zaman, MHU Jaman, IN Sithi, D Yesmin and AA Asif, 2016.Morphometric study of banded
gourami (Colisafasciata) in Jessore, Bangladesh. Asian J. Med. Biol. Res., 2: 113-120.



Asian J. Med. Biol. Res. 2017, 3 (3) 396

Ali MM, AA Asif, MAI Shabuj, O Farug, S Vaumik, BMN Sharif and MA Zafar, 2016a.Technology of
artificial breeding of catfish species in the hatcheries in Jessore Region, Bangladesh. International Journal of
Fisheries and Aquatic Studies, 4: 180-188.

Ali MM, AA Asif, MAI Shabuj, O Farug, S Vaumik, MA Zafar and BMN Sharif, 2015. Dose optimization with
synthetic hormone flash forinduced spawning of Shing (Heteropneustes fossilis). International Journal of
Fauna and Biological Studies, 3: 39-45.

Ali MM, AA Asif, MAI Shabuj, S Vaumik, MA Zafar, BMN Sharif, 2016b. Status of
polyculturepangasiushypophthalmus with carps in Jhikargacha upazila of Jessore district, Bangladesh.
International Journal of Fisheries and Aquatic Studies, 4: 423-430.

Asif, AA, MA Samad, BMS Rahman, MA Rahman, MH Rahman, SM Yeasmin, and A Nima, 2014. Study on
management of fish fry and fingerling marketing of jessore in Bangladesh. International Journal of Business,
Social and Scientific Research, 2;: 127-135.

Beardmore JA, GC Mair and RI Lewis, 2001. Monosex male production in finfish as exemplified by tilapia:
applications, problems, and prospects. Aquaculture, 197: 283-301.

Bhandari RK, M Nakamura, T Kobayashi and Y Nagahama, 2006. Suppression of steroidogenic enzyme
expression during androgen-induced sex reversal in Nile tilapia (Oreochromisniloticus).General and
Comparative Endocrinology, 145: 20-24.

Chakraborty SB, D Mazumd, U Chatterji, S Banerjee, 2010. Growth of Mixed-Sex and Monosex Nile Tilapia in
Different Culture. Turk. J. Fish. Aquat. Sci., 11: 131-138.

Chowdhury AA, MS Uddin, S Vaumik and AA Asif, 2015. Aqua drugs and chemicals used in aquaculture of
Zakigonj upazilla, Sylhet. Asian J. Med. Biol. Res., 1: 336-349.

Dan NC and DC Little, 2000. The culture performance of monosex and mixed-sex new-season and
overwintered fry in three strains of Nile tilapia (Oreochromis niloticus) in northern Vietnam, Aquaculture,
184: 221-231.

DoF, 2014. Fish catch statistics of Bangladesh. 1992-93. Department of Fisheries, Dhaka, Bangladesh. 208:191—
364.

Edwards and Karim, 2007. The quality of the indigenous sex reversed tilapia production. Bangladesh, December
2007.

FAOQ, 2014. Fisheries Statistics, Capture Production. Food and Agriculture Organization of the United Nations
(FAO), Rome.pp. 703.

Gamal O, MA El-Naggar, MG El-Nady, Al Kamar and Al-Kobaby, 1997. Effect of Photoperiod, Dietary
Protein and Temperature on Reproduction in Nile Tilapia (Oreochromisniloticus), International Center for
Living Aquatic Resources Management, PO Box 2416, Cairo, Egypt.

Green BNW, KL Veverica, MS Fitzpatrick, 1997. Fry and fingerlings production. In: Egna H, Boyd C (Eds.),
Dynamics of Pond Aquaculture, CRC Press, Boca Raton, Florida. pp. 215-243.

Hossain MT, MS Alam, MH Rahman, AA Asif and SM Rahmatullah, 2016. Present status of Indian major carp
broodstock management at the hatcheries in Jessore region of Bangladesh. Asian Australas. J. Biosci.
Biotechnol., 1: 362-370.

Islam MM, AA Asifand MR Amin, 2016. The Induced Breeding of Common Carps (Cyprinus carpio) in
Bangladesh. Indian Journal of Science, 23: 619-632.

Khouraiba HM, 1997. Effect of 17 a-methyl testosterone on sex reversal and growth of Nile tilapia
Oreochromis niloticus. Zagazig. J. Agric. Res., 24: 753- 767.

Kohinoor AHM, 2003. Breeding of biology and monosex male seed production of GIFT strains of Oreochromis
niloticus. Bangladesh J. Fish Res., 7: 105-114.

Nahid SAA, MM Haque, MA Wahab, DC Little, F Murray, 2010. Tilapia: Silent booming in Bangladesh,
faculty of fisheries, Bangladesh Agriculture University, Mymensingh and Institute of Aquaculture University
of Stirling, Stirling FK9 4LA U.K.

Phelps RP and TJ Popma, 2005. Sex reversal of tilapia. In: Costa- Pierce BA, Rakocy JE (Eds.), Tilapia
Aguaculture in the Americas, The World Aquaculture Society, Baton Rouge, Louisiana, USA., 2: 34-59.

Pompa TJ and M Masser, 1999. Tilapia life history and biology. Southern Regional Aquaculture. Centre,
SAARC publication No. 283 p.

Rahman MH, MA Rahman, MMM Hossain, SM Yeasmin and AA Asif, 2015. Effect of feeding management of
broodstock on breeding performance of bata(Labeobata). Asian J. Med. Biol. Res., 1:553-568.

Rahman MM and MRI Sardar, 2010. Production of hormone-induced supermale of genetically improved farmed
Tilapia (GIFT-YY) in Bangladesh. Asian Fisheries Science, 23: 136-144.



Asian J. Med. Biol. Res. 2017, 3 (3) 397

Razeim MA, MG Farouque, MA Sarker, AA Asif and M Ahmed, 2017.Attitude of farmers towards Pangas
farming for their livelihood improvement. Asian Australas. J. Biosci. Biotechnol., 2: 106-119

Scott AG, JC Mair, DJ Penman, JA Beardmore and DOF Skibinski, 1991. Sex determination in genus
Oreochromis. School of Biological Science, University college of Swansea, Swansea SA2 8PP, UK.

Shabuj MAI, Asif AA, Farug O, Bari MR and Rahman MA, 2016. Brood stock management and induced
breeding of Thai Pangus (Pangasius hypophthalmus) practiced in the hatcheries of Jessoreregion,
Bangladesh. Int. J. Bus. Soc. Sci. Res., 4: 235-246.

Sharif BMN and AA Asif, 2015. Present status of fish hatchlings and fry production management in greater
Jessore, Bangladesh. International Journal of Fisheries and Aquatic Studies, 2:123-127.

Sultana R, AHM Kohinoor, MS Islam, MG Hossain, 1997.Comparative studies on growth of fry of GIFT and
existing strain of Nile tilapia (Oreochromis niloticus L.). Bangladesh Journal of Fisheries Research, 1: 25-30.

Tahoun AM, MAR lbrahim, YF Hammouda, MS Eid, M Zaki-EIl Din and FI Magouz, 2002.Broodstock age,
stocking density and fecundity of Nile Tilapia, Oreochromis niloticus (Linnaeus). Aquaculture, 14: 349-354.

VeraCruz, EM and GC Mair, 1994. Conditions for effective androgen sex reversal in Oreochromisniloticus (L).
Agquaculture, 122: 237-248.



