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                                                                        Abstract 

 

An internship program was conducted at a renowned private Fish hatchery and culture farm 

named “Agro 3” in Trishal Upazilla, Mymensingh for a period of 3 months to acquire practical 

knowledge and skill on monosex tilapia (Oreochromis niloticus) fry production and marketing 

system. Commercial tilapia production generally requires the use of male monosex populations. 

Male tilapia grows approximately 30% as fast as the females. Moreover, the presence of female 

tilapia leads to uncontrolled reproduction, excessive recruitment of fingerlings, competition for 

food and space thus resulting in stunting of growth and delay to reach marketable size. So, 

monosex male tilapia fry production is important for commercial tilapia culture. The aim of this 

internship was to study the various technical aspects of sex reversal in tilapia including, mean no. 

of eggs per fish, mean weight of brooders, survival rate of fry in different rearing units, feeding 

rate, feeding frequency, % of protein requirement at different rearing stages, appropriate dose of 

the male hormone 17 α –methyl testosterone (17 α -MT) for 100 % male production, marketing 

system and cost- benefit analysis of the hatchery. During this study, 100 % monosex male 

population of tilapia was produced by treating fry with a androgen hormone 17α –methyl 

testosterone (17 α -MT) at a dose of 70 mg/kg food for 24 days. Culture of hormone treated 

monosex tilapia can be considered ideal for augmented production of the fish under the context 

of Bangladesh. 

Keywords: Nile Tilapia (Oreochromis niloticus), 17α –methyl testosterone, Monosex, Sex-reversal.   

 

 

 

 

 

 

 



Background 

The Nile tilapia, Oreochromis niloticus (Linnaeus, 1758) is a widely cultured species because it 

grows and reproduces in a wide range of environmental conditions and tolerates stress induced 

by handling (Tsadik and Bart 2007). The fish is currently ranked second only to carps in global 

production (Ridha 2006). Previously, tilapia was consumed mainly in Africa and Asia but now-

a-days it has been touted as the “new white fish” replacing the depleted ocean stocks of cod and 

heck, leading to a worldwide demand for the fish (Yue and Zhou 2008). Positive aquaculture 

characteristics of tilapia are their tolerance to poor water quality and feeding on a wide range of 

natural food organisms. Biological constraints to the development of commercial tilapia farming 

are their inability to withstand sustained wide range of water temperatures and early sexual 

maturity that results in spawning before reaching market size. Tilapia production is growing 

rapidly in Bangladesh. However, tilapia culture has expanded rapidly during the last decade as a 

result of technological advancement associated with the intensification of culture practices. 

These include the development of new strains and hybrids, monosex male culture, formulated 

diets, a variety of semi-intensive and intensive culture systems. Commercial tilapia production 

generally requires the use of male monosex populations. Male tilapia grows approximately 30% 

as fast as the females. Therefore, mixed-sex populations develop a large size disparity among 

harvested fish, which affects marketability. Moreover, the presence of female tilapia leads to 

uncontrolled reproduction, excessive recruitment of fingerlings, competition for food, and 

stunting of the original stock, which may not reach marketable size. In mixed-sexed populations, 

the weight of recruits may constitute up to 70 percent of the total harvest weight. It is therefore 

necessary to reverse the sex of female fry. This is possible because tilapia do become sexually 

differentiated for several days after yolk sac absorption. If female tilapia receives a male sex 

hormone (17α- methyl testosterone, MT) in their feed, they develop as phenotypic males. 

Monosex culture of male tilapia is postulated to solve this problem and dietary supplementation 

of synthetic androgens is a potent method for production of all-male tilapia population 

(Macintosh et al 1985; Gale et al 1999; Beardmore et al 2001; Smith and Phelps 2001). The 

predominant advantage of monosex culture can be achieved in such aquaculture situations where 

one sex displays marked growth superiority, as in tilapia (Beardmore et al 2001). Thus, culture of 

such hormone treated monosex tilapia in confined system might prove effective to induce a 

positive approach towards tilapia culture in Bangladesh.    

Objectives 

¶ To acquire practical knowledge and skill on monosex tilapia fry production. 

¶ To know broodstock management system practised in the hatchery 

¶ To know marketing system of monosex tilapia fry. 

¶ To know overall routine works practised for hatchery operation. 

 

 



Materials and Methods 

Collection of pure brood fish and rearing in brood rearing ponds  

True breeder and improved strains of Nile Tilapia (e.g. Super Strain of GIFT) were collected 

from known sources. Brood females (Fig. 1) were collected from BFRI, termed as Super Strain 

of GIFT (i.e. BFRI Super GIFT strain) and male broods (GIFT strain) were collected from the 

Philippines. GIFT strain was reported to show on an average 60% faster growth and 50% better 

survival at harvest than the most commonly farmed strain in the Philippines (Eknath 1992).                                                            

BFRI Super Tilapia broods of 250-500 g weight were reared at a stocking density of 70-80 

broods per decimal.  At least 25% protein rich 

Formulated feeds containing at least 25 % protein 

were supplied at 3-4% of their body weight from 

November to February. During these periods male 

and female brood fishes are kept in separate pond.  

The fish started to breed from March and 

continued up to October month. Total no. of 

broods was 20,000 in two brood rearing ponds 

(one acre each).    

                                                                                                                         

Fig.1 Nile Tilapia (GIFT strain)                       

Selection and stocking of brood stock in the breeding hapa 

Polyetheline or fine meshed nylon netting materials was used for preparation of breeding hapa 

preparation which is rectangular in size (40ft x 

20ft x 3.5ft).  

About 30 hapas were installed in each pond. 

Stocking density of breeders varies with the 

size of hapas. Sex ratios were maintained at  

1:3 (i.e. 1 male to 3 female). So, 210 female 

and 70 male brood fishes were kept in each 

hapa (Fig. 2). 

 Breeders should be approximately same size 

at stocking, which will minimize the biting 

occurrence leading to skin lesions that can 

cause stress and even mortality of females.   

                                                                                                     Fig. 2  Tilapia breeding hapa.  



The male and female broods were identified on the basis of the shape of the shape of the genital 

papilla (Fig. 3) 

 

        

                        

                      Fig. 3  Genital Papila of male and female Oreocromis niloticus                 

Collection of fertilized eggs from the fish mouth 

Each sexually mature female normally liberates ovulated eggs on average at 2-3 week interval 

under tropical pond conditions and subsequently the male partner in the breeding hapa fertilizes 

the eggs. The female fish holds the fertilized eggs in her mouth for natural incubation. So, it is 

necessary to check the mouth of all the stocked 

females in each hapa twice or at least once a week to 

collect the eggs as described below: 

¶ The breeders are checked by gathering them 

at a place in the hapa using a 4 m long 

bamboo pole transversely run at the level of 

water surface from anterior end to other end 

to concentrate the brood fish at the posterior 

end of the hapa (Fig. 4). 

           Fig. 4 Gathering tilapia breeders at regular intervals 

for egg collection purpose in the breeding hapa. 

¶ For lifting the hapa and collection of fertilized eggs/near to hatch larvae or yolk sac fry at 

least 4-5 persons are needed. 

¶ Each brood fish is taken by using scoop net and checked carefully to see if her mouth is 

holding fertilized eggs or yolk sac fry.  



¶ For grading the different age groups of 

fertilized eggs or near to hatch larvae or 

yolk sac fry that are collected from mouth 

of the females are separated by their colours 

(4 colours are normally identified viz. 

Whitish, pale yellow, deep yellow, deep 

yellow and reddish tiny fry with yolk sac) 

and are kept in separate plastic buckets 

placed in a bamboo frame. 

¶ After that the eggs/larvae/yolk sac fry are 

shifted to the hatchery for incubation (Fig. 

5)                                                                      Fig. 5 Collection of fertilized eggs from fish mouth . 

Incubation of collected eggs and larvae in the jars/trays 

Fertilized eggs, hatched fry with yolk sac, that have been collected from the mouth of female 

breeders, are incubated in a series of round bottom plastic jars and flat trays, where fresh water 

(28±1
o
C) come directly from header tank by gravity (Fig.6). 

 

                                            Fig. 6  Tilapia eggs  incubation in jar and tray    

Immediately after hatching, larvae are deposited at the basement of the attached tray and they are 

transferred to the series of separate trays and kept until their yolk sac absorption stage is over i.e. 

first feeding fry stage. Each batch of fertilized eggs needs on an average about 10-12 days to 

complete the cycle of development (both embryonic and larval stages). At least 3 batches of first 



feeding fry per month are produced at water temperatures between 27-30
 o

C. Fertilized 

eggs/hatched larvae are stocked for incubation in each jar/tray by keeping the numbers given 

below: 

¶ Estimated number of eggs in each jar: 25,000 

¶ Hatching period: 65-72 hours. 

¶ Estimated number of hatched fry per tray: 23,000. 

¶ Estimated total first feeding fry per batch: 6,90,000. (23,000x30 trays). 

Siphoning of dead eggs/fry from the trays/tanks 

Siphoning of dead eggs or fry is an important step for fry production in hatchery. Regular 

siphoning can ensure 

higher survival rate 

of fry (Fig. 7).  

 

 

                                                        

.

             Fig.7 Siphoning of dead eggs/fry from the trays 

Transfer of swim-up fry in big tray with 

showering  

Before transferring to the 1
st
 feeding tank, swim-up 

fry are transferred to the big tray with showering for 

two days stocking density maintained 5,000 fry/ tray 

(Fig. 8) 

                                                                                                                                                 

F      Fig. 8 Swim-up fry in big tray with 

showering  

Preparation, storage and application of androgen hormone mixed feed 

17 α –methyl testosterone (17 α -MT) was added to a powdered feeds, containing 36-40 % 

percent protein, by dissolving it in 99 percent ethanol, which was mixed with the feed to create a 

concentration of 70 mg MT/kg feed after the alcohol was evaporated. The alcohol carrier is 

usually added at 100 ml/kg feed and mixed thoroughly until all the feed is moist. The moist feed 

is air dried out of direct sunlight, or stirred in a mixer until dried, and then stored under dark, dry 

conditions. Androgens break down when exposed to sunlight or high temperatures. The average 



efficacy of sex-reversal ranges from 95 to 100 percent depending on the intensity of 

management.  

 

                                                  Fig. 9: Hormone treated feed preparation  

The schatatic diagram of the preparation of all male tilapia by hormonal sex reversal is shown in 

Fig. 10. 

 

 

 

                                                                 Concentration 70 mg/kg feed 

 
 
 
 
 
 
 
 
                                          24 days              Feeding 6 times/ day 

                                                                 

 

Powdered feed 1 kg 

         MT mixed feed 

       Swim-up tilapia fry 

      Sex-reversed tilapia fry 

         MT solution 

17 Ŭ ïmethyl testosterone 70 mg       99 % Ethyl alcohol 1oo ml 



      Fig.  10 The protocol for preparation and application of hormone mixed feeds for sex                            

reversal of nile tilapia fry 

Feeding of hormone mixed feeds to the first feeding fry in transitory tanks  

The system for feeding of hormone mixed feeds to the first feeding fry in transitory tanks is 

briefly explained below: 

¶ Size of tank: 6.7 ft x6.7 ft x2.5 ft           

¶ Number of tanks: 8 

¶ Covered with fine meshed net 

materials.      

¶ Hapa size: 5.8 ft x5.9 ft x2.5 ft 

¶ Number of fry in each hapa: 

80,000 fry 

¶ Water level in the tank: 1.4 ft 

¶ Feeding hormone treated feed is 

initiated in these hapas (Fig. 11) 

¶ Feed ingredients: Fish meal 50 %, rice 

bran 30 %, wheat bran 20%            

¶ Feeding rate: at satiation level.                             Fig. 11: feed supply to the 1
st
 feeding tank 

¶ Feeding intensity: 6 times daily.                                       (Hormone treated). 

¶ Duration of feeding: 3 days. 

Feeding of hormone mixed feeds to the early fry in the nursery hapas in 

treatment pond  

The feeding system practiced here for the production of all male monosex fry is summarized 

below (Fig. 12): 

¶ Hapa size: (16 ft x 6.6 ft x 3.5 ft) 

¶ Number of hapas: 100 x 2 

¶ Stocking density of fry in each hapa: 

15,000 fry 

¶ Feeding rate: 20 % of their body 

weight  

¶   Feeding intensity: 6 times daily. 

¶   Duration of feeding hormone mixed 

feeds: 21 days. 

                                                                Fig. 12 fry in the nursery hapas in treatment pond  

Adjustment of monosex tilapia fry with normal feeds  



After 21-24 days hormone treatment presumptive monosex fry were reared by feeding normal 

feeds in separate nursery hapas in earthen pond until selling. Here 30 % protein rich normal 

feeds (without hormone) are supplied for fry. Their maintenances are given below: 

¶ Hapa size: 16 ft x 6.6 ft x 3.5 ft 

¶ Storing: Monosex fry of 21-24 days old. 

¶ Stocking density: 10,000 fry/hapa 

¶ Nursery feeding rate: 15-20 % per estimated body weight 

¶ Rearing period: 10-12 days. 

Sex identification technique in tilapia fry 

In tilapia fry/fingerlings larger than 20-30g sex can be easily identified manually by examining 

their urogenital papilla. But in case of early fry smaller than 2 g, where the manual sexing is not 

useful, an aceto-carmine squash technique is used. 

¶ A sample of fry was killed and dissected using a sharp pointed surgical scissor. 

¶ The tiny thread-like gonad that lies along the anterodorsal abdominal cavity was removed 

using fine forceps. 

¶ The collected gonad were placed in a glass slide and a drop of aceto-carmine stain was 

added on the gonad. The gonad was lightly squashed with a cover slip.   

¶ Then the gonads werw examined under the microscope, the male gonad was composed of 

fine granular like structure of spermatogonia (Fig. 12) and the female is characterized 

with the structure of circular oogonia. 

    

                             Fig. 13 Histological section of a testis of male Oreochromis niloticus. 

 

Marketing 

Fry are ready to sell when they are >1 g each. Sex reversed 1´´ tilapia fry (over 99% male), are 

available all year round, but demand is high and customers should book fish well in advance. 

The fry are conditioned before packing for transportation (Fig. 14) 



Although the majority of fry are sold at 1´´ (0.20g-0.25g), there are also larger sizes available 

from time to time (1.0, 2.0 g) and can be reared specially on request. They are sold at a slightly 

higher price and are packed at 200 to 800 fish per bag depending on size.  
               

 

 

                                          Fig. 14 Conditioning and measuring weight of fry before packing 

 

Monosex 1´´fry are packed in bags with oxygen. Stocking  density per box depends very much on 

transport time and varies from 1,000 to 2,000 fish. For example, a packing density of 1,400 fish 

per bag  is generally used (12 hours total transport time). 

 

                                                   Fig. 15  Fry are packed in bags with oxygen supply. 

    

1´´ fry are packed at 1,000 fish per bag plus an extra 5% to allow for any mortal. The fish are 

starved prior to packing to ensure that the water in the bags stays clean and ammonia is not a 

problem. Fish can either be picked up in the morning from 08:00 to 10:00 or in the afternoon 

from 15:00 to 17:00. Transporting fish during the middle of the day is not recommended, 

particularly if air temperatures are very high, as high mortality can occur.  

 

Results and Discussion 



Seed production is the first step in a longer production process and any change in technology has 

to consider impacts on both the juvenile and adult stages. Clearly, any adjustment that benefits 

the seed producer through improved survival and growth must also result in improvements for 

the on-grower. Survival of fries, rather than growth, is the key criteria of successful seed 

production. 

Mean no. of eggs per brooder: 

Considering 5 hapa, data for the no. of brooder per collection, mean weight of brooder and mean 

no. of eggs per brooder are given in Table 1. It was done in 25 April 2010. There were no 

significant differences in water quality parameters among the hapas  during data 

collection(P>0.05). 

 Table 1. No. of brooders/collection, mean weight (g)/brooder and mean no. of eggs/brooder in five 

hapas (Mean± se, n=5) 

Hapa no. Water 

temperature  

No. of 

brooders/collection 

Individual mean 

weight(g) of 

brooder 

Mean no. of 

eggs/brooder 

Hapa 1  

 

28
 o

C 

20 400.35 750.60 

Hapa 5 25 300.23 985.15 

Hapa 6 17 250.78 1560.25 

Hapa 8 22 350.54 790.12 

Hapa 10 15 280.56 1230.75 

Average  19.80 316.49±26.51 1063.37±150.59 

 

Average brooders /collection was 19.80, mean weight (g) of brooder was 316.49±26.51 and  

mean no. of eggs/brooder was 1063.37±150.59. No. of eggs/brooder may vary due to 

temperature fluctuation. It was also found that eggs are generally in short supply during May to 

July due to hot weather depressing egg production, and December to February due to cold 

temperature affecting growth rate of fry. 

Egg number was proportional to the body weight of the female. Reproduction is best at water 

temperatures in the range of 27-30
 o

 C. In subtropical regions with a cool season, the number of 

fry produced will decrease when daily water temperature averages less than 23
o
 C. 

 After 16- to 20- day spawning cycles with 400-500 g Nile tilapia, fry recovery was about 600 

fry per female brooder at a water temperature of 27
o
 C, but only 250 fry per female at 23

o 
C. 

Optimal water temperature for tilapia growth is about 28 to 30
o
 C. Growth at this optimal 

temperature is typically three times greater than at 23
o
 C 

Survival rate: 



Stocking and harvest data for the nursing of mono-sex tilapia fingerlings nursed for 44 days are 

given in Table 2 and Fig. 1. There were differences in mortality and survival rate in different fry 

rearing unit.  

 

 Table 2. Survival rate (%) of monosex tilapia (O. niloticus) fry under different rearing unit 

Egg or fry rearing 

unit 

Duration Stocking of 

egg/fry 

Total 

harvest 

Mortality Survival 

rate (%) 

Incubation jar 3 days 25,000 23,000 2000 90 

Incubation tray 3 days 10,000 9,500 500 95 

Showering tray 2 days 5,000 4900 100 98 

Ist feeding tank 3 days 80,000 76,800 3,200 94 

Treatment hapa 21 days 15,000 14,550 450 97 

Normal feeding hapa 12 days 10,000 9,800 200 98 
               
Fig. 
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Final weight during harvest: 

In different fry rearing units, after limited time duration, no. of fry/kg weight during harvest are 

given below in table 3. 

Table 3.  Duration of rearing at different unit and final weight during harvest 

fry rearing Unit       Duration No. of fry/kg weight 

during harvest 

Average weight of fry 

1
st
 feeding tank       3 days       100000 fry 10 mg 

Treatment hapa       21 days       15,000 fry 67 mg 

Normal feeding hapa       12 days       4,000-5,000fry 200 mg 

86

88

90

92

94

96

98

100

 jar tray Showering

tray

1st feeding

tank

treatment

hapa

Normal

feeding hapa

Survival rate (%)
 Survival rate



 

Feeding rate: 

Rearing duration, feeding frequency/day, % of their body weight, % of protein in feeds under 

different units are given in table 4 and fig. 2. 

Table 4. Feeding rate of monosex tilapia (O. niloticus) fry under different rearing unit 

Rearing unit Duration Feeding 

frequency/day 

% of their 

body weight 

% of protein 

in feeds 

Brood in pond (Nov-Feb) 2 times 3-4 25 

Brood in breeding hapa (Mar-Oct) 2 times 0.8-1 28 

1
st
 feeding fry in tank 3 days 6 times 30 36 

Fry in treatment hapa 21 days 6 times 20 36 

Fry in normal feeder hapa 12 days 2 times 10 30 

              

 
                                     Fig. 2 Protein percentage in feeds under different rearing stage 

Percentage of sex reversal in O. niloticus: 

It was found that100 % monosex population of male tilapia was produced by treating fry with a 

synthetic male hormone 17α –methyl testosterone (17 α -MT) at a treatment regime of 70 mg/kg 

feed for 24 days. (Table 5) 

Table 5.  Percentage of sex reversal in O. niloticus 

Hormone dose Duration of hormone 

treatment 

No. of fish    

dissected 

No. of male No. of 

female 

Percent of 

male (%) 

    70 mg/kg          24 days 51 51 0 100 

61 61 0 100 

 



In Oreochromis mossambicus , 17α-MT treated fish is reported to show higher growth compared 

to the untreated fish reared under similar conditions (Macintosh et al 1985). In a previous study, 

monosex population of male tilapia was produced by treating fry with a synthetic male hormone 

17 α-methyl testosterone (17α-MT) at a treatment regime of 10 mg/kg feed  for 30 days 

(Chakraborty et al 2007). In Recent study it was found that100 % monosex population of male 

tilapia was produced by treating fry with a synthetic male hormone 17α –methyl testosterone (17 

α -MT) at a treatment regime of 70 mg/kg feed for 24 days.  

Cost- benefits analysis: 

Monthly production is 20 lakh fry and production cycle lasts for 8 months. So annual production    

is 1,20,00,000 fry. 

 

 

 

 

 

 

 

So, Production cost for one fry = 6,17,050/20,00,000 = 0.30 TK 

 Monthly production cost = (0.30x20,00,000) =6,00,000 TK 

So, annual production cost = (6,00,000x8) = 48,00,000 TK 

Selling price = 0 .70 TK/ fry .  So, monthly selling amount=14,00,000 TK 

Monthly profit = 8,00,000 taka So, annual profit  = (8,00,000x8) = 64,00,000 TK. This is 

roughly estimated annual profit, which may very from time to time due to different factors.  

Tilapia is a good fish for warm water aquaculture. They are easily spawned, use a wide variety of 

natural foods as well as artificial feeds, tolerate poor water quality, and grow rapidly at warm 

temperatures. These attributes, along with relatively low input costs, have made tilapia the most 

widely cultured freshwater fish in tropical and subtropical countries. Consumers like firm flesh 

and mild flavor of tilapia, so markets have expanded rapidly in the world wide during the last 10 

years. Tilapia farming is gaining popularity day by day in Bangladesh and a number of 

entrepreneurs have already initiated its hatchery development for commercial monosex seed 

production and farming in different parts of the country. So in conclusion we can say that tilapia 

farming has a bright future in Bangladesh. 

                Expenditure/month                    TK 

Salary and wages 1,00,000 

Electric bill 20,000 

Feed cost 1,81,500 

Hapa cost 55,500 

Managerial and bank charge 50,000 

Bamboo stuff 10,000 

Hormone treatment cost 50,000 

Marketing cost 1,00,000 

              total 6,17,050 
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