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Abstract 

1. Introduction

Commercial poultry farming is becoming more 

intensive, geographically concentrated, vertically 

integrated and linked with global supply chains 

(FAO, 2021). The poultry industry has taken a 

quantum leap in the last three decades evolving from 

a near backyard practice to a venture of industrial 

promotion (Dhaliwal et al., 2019). Poultry meat 

contributes a substantial proportion of the total meat 

production in the world. Introduction of modern 

intensive production methods, genetic 

improvements, improved disease preventive and 

control methods, biosecurity measures, increasing 

income, expansion of the human population, and 

urbanization, have contributed to structural changes 

of poultry industry. An increasing population, 

greater purchasing power and urbanization have 

been strong drivers of growth; however, the growth 

rate of the production is not sufficient to satisfy the 

per capita meat requirement (FAO, 2021).  

The situation is even worse in developing countries 

where the poultry industry faces numerous 

challenges including increased cost of production,  

lack of bio-security measures, improper 

maintenance of housing, lack of proper knowledge 

about poultry production, irregular supply of 

qualifiable chicks, and the outbreak of diseases 

(Akinola & Essien, 2011; Dhakal et al., 2019). 

Besides conventional practices of farming chickens, 

ducks, turkeys and geese, commercial farming of 

ostrich has been expanded out of Africa across the 

world including to developing countries of the South 

Asia.  

Ostrich (Struthio camelus) is the largest ratite 

(flightless bird without a keel bone) having a height 

of 2.4 - 2.75 m and a weight of approximately 100-

150 kg (Brown et al., 1982; Deeming & Angel, 

1996). They exhibit sexual dimorphism through 

feather coloration: black feathers and white tail in 

male and greyish-brown and white in females 
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(Davies & Bertram, 2003). Environments include 

open, short-grass fields within woodlands (Jarvis et 

al., 1985) and arid /semi-arid regions with green 

areas (Williams et al., 1993; Verlinden & Masogo 

1997). Breeding usually takes place in the dry 

season when ample of food is required (Magige et 

al., 2009). Several females share the same nest for 

laying, as they prefer communal breeding, though 

only the breeding female and territorial male provide 

parental care (Franz-Sauer & Sauer, 1966; Kimwele 

& Graves, 2003). 

The primary commercial ostrich cultivate was set up 

in South Africa around the 1860s solely for 

gathering feathers which later spread to countries 

such as Australia, and Egypt (Hastings & Farrell, 

1991; van der Vyver, 1992). As the demand for meat 

and hides increased, it has been developed as an 

alternative for agriculture throughout the globe with 

an increase in its global market reach (Deeming & 

Angel, 1996). Modern farming, mostly dependent 

upon artificial incubation, still suffers from high 

mortality of chicks and embryos (Brassó et al., 

2020). The genetic and nutritional status as well as 

mating efficiency determine the fertility (Deeming, 

1995; Cooper, 2004). Variables which can influence 

hatchability amid incubation include temperature, 

humidity, respiratory gas trade and egg turning, and 

the contamination of eggs (Deeming, 1995).  

Commercial ostrich farming is a blooming business 

as every part (meat, feathers and hides) of these birds 

has economic value in the world market as it is a 

million-dollar industry. South Africa dominates over 

50 percent of the world market for ostrich products 

(Brand & Jordaan, 2011). Ostrich meat has got best 

nutritional value with a low amount of fat and high 

polyunsaturated fatty acids, in comparison to other 

live stock (Cooper & Horbañczuk, 2002; Magige & 

Roskaft 2017). The ostrich meat market is growing 

rapidly in the globe because of its health values; 

however, it is estimated that ostrich farmers are 

meeting only 10 percent of the consumer demand in 

the world (Abbas et al., 2017). Poor farm 

management and low hatchability have hindered the 

progression of the industry.   

In Nepal, commercial ostrich farming is a relatively 

new industry which was started by Ostrich Nepal 

Pvt. Ltd, Rupandehi, Lumbini Province in 2008, for 

meat and feather production. Being new and one of 

the global market prospects for ostrich products, this 

study was carried out to generate information on the 

effectiveness of captive breeding practices and 

hatchability success of ostriches and to identify the 

major challenges of ostrich farming in a developing 

country such as Nepal.  

2. Materials and Methods 

2.1 Study farm and animals 

The study farm, Ostrich Nepal Pvt. Ltd., is located 

at Gongoliya-22, Tilottama Municipality, 

Rupandehi district of Lumbini Province, Nepal. This 

farm was started in 2008, initially with 1500 eggs 

imported from South Africa. At present, the farm 

accommodates more than 5500 ostriches including 

941 parent breeders within an area of 5.52 hectares. 

Ostriches in the farm have been kept in six different 

enclosures measuring from 37×33 meters to 

152×122 meters accounting total enclosure area of 

48921 square meters. Breeding usually takes place 

during the months of December and January.  They 

are generally bred in a ratio 1 male:2 females. A 

female lays an average of 70 to 80 eggs during the 

breeding season. The protein content of the diet is 

increased from 24% to 28% during the breeding 

season. Only eggs of average size (15.7±1.53 cm) 

that weigh between 1.2 to 2 kg are taken for 

incubation. Candling is done at regular intervals to 

ensure that eggs are healthy. Then, the hatched 

chicks are placed in a brooder where proper care is 

given to them.  Initially, chicks are provided with 

lesser feed (approx. 1000 gm) until four months of 

hatching. The feed is increased to about 2.5 kg up to 

5 kg per day, comprising 60% percent dry grass or 

fresh grass with protein diets such as maize, wheat, 

soya beans, etc. as they mature. A matured ostrich is 

fed either 2.5 kg dry grass or 4 kg fresh grass per 

day, mixed with 24% protein diet.  

 

2.2 Data collection and analysis 

The number of eggs laid, chicks hatched and their 

mortality were monitored from 2014 to 2020. Eggs 

were collected twice a day and their records taken. 

The eggs in the incubator were candled on a regular 

basis to remove any infertile or contaminated eggs. 

Eggs with no dark shadowing and no sign of 

embryonic development were deemed infertile and 

those with dark blotches and a rotten smell were 

taken to be contaminated rather than infertile 

(Deeming, 1995). Malposition of chicks, fluctuation 

in physical parameters, breeder’s infertility, etc. 

were thought as the other possible reasons behind 

embryonic death (Cooper, 2001). The hatchability, 

embryonic mortality and chick mortality rates were 

calculated as follows: 
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Hatchability rate (%) = 
Total number of hatched eggs

Total number of eggs taken for trial 
 × 100 

 

Embryonic mortality rate (%) = 
Number of unhatched fertile eggs

Total number of fertile eggs
 × 100 

 

Chicks mortality rate (%) = 
Number of dead chicks

Number of chicks at onset of brooding
 × 100 

 

 
 Figure 1. Annual trend in the number of ostrich eggs laid, hatched and chicks reared in the study farm 

 

 
Figure 2.  Annual egg and chick mortality of ostrich in the study farm 

 

 

The significant difference between the number of 

eggs taken for trial and hatched eggs; and between 

hatched eggs and chicks reared for each year during  

 

 

the study period (2014–2020 AD) were tested by the 

paired T-test. 
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3. Results   

3.1 Breeding success of the ostrich 

A total of 2,875 eggs were laid in 2014, about half 

(n=1439) of which were hatched, and 59% of the 

chicks were reared successfully (Fig.1). The number 

of eggs laid increased each year to a value of over 

11,000 in 2020 as the number of parent breeders also 

increased simultaneously. The annual number of 

eggs hatched and chicks reared also showed a 

similar trend to the laid eggs, reaching a maximum 

in 2019 (n=6,008). However, the successful 

hatching and chick rearing drastically decreased to 

less than 1,400 in 2020. There were significant 

differences between the number of eggs laid and 

hatched (t=3.35, df=6, p<0.05) and between the 

hatched eggs and chicks reared (t=5.83, df=6, 

p<0.05) among the study years. 

3.2 Egg and chick mortality in the ostriches 

Egg (embryonic) mortality was higher than chick 

mortality, the latter being very low in 2019 in 

comparison to the former. It reached a peak of 9,000 

in 2020 (Fig. 2). The hatching rates were not stable, 

the highest was recorded in 2016, whereas the 

lowest was in 2020. The year 2020 also recorded the 

highest mortality rate (Fig. 3).  

 

 
 

Figure 3. Annual hatchability and mortality of the 

ostrich eggs in the study farm 

 

 

Over the study period of seven years, the mortality 

rate in the farm (54.57%) exceeded the hatching rate 

(45.42%) (Fig. 4). However, the average chick 

mortality for the seven years was low (<15%). 

Microbial contamination was deemed to be the 

major contributor to the deaths of embryos (49.8%), 

whereas infertility (30.7%) also contributed to the 

deaths. 

 

4. Discussion 

Ostrich farming is relatively new in Nepal and 

currently commercial farming is done only in the 

Ostrich Nepal Pvt. Ltd. in the Lumbini Province. We 

studied the breeding success as egg hatchability and 

chick mortality in the farm analyzing data for the 

seven years from 2014 to 2020. The breeding 

seasons of the ostrich is known to vary, globally 

(Deeming, 1996). 

In Nepal, ostriches breed during the dry season 

(Magige et al., 2009). Females with higher 

productivity can lay up to 80 to 100 eggs in 

communal nests during the breeding season 

(Shanawany, 1995). In commercial farming, eggs 

are collected twice a day to avoid females from 

incubating, as it halts laying which could cause 

economic losses (Shanawany, 1995). The farm of 

this study also collected eggs at least twice often and 

rarely thrice each day. Breeding ostriches were fed 

on a more protein diet, as it is known to improve the 

reproductive ability (Franz Sauer & Sauer, 1966; 

Wilson, 1997; Magige et al., 2009). 

The hatching rates varied among the study years 

which could have been influenced by a number of 

factors. Eggs weighing 1.2 to 2 kg were only taken 

for incubation as the medium-weight eggs are 

productive and fit in the crates (Abbaspour-Fard et 

al., 2010). Other parameters such as weight, shell 

thickness and porosity, shape index, and consistency 

of the contents also influence the hatchability of the 

eggs (Narushin & Romanov, 2002). Nearly all the 

laid eggs in the farm met the ideal values (Narushin 

& Romanov, 2002; Abbaspour-Fard et al., 2010) 

with only about one in thousand eggs was discarded 

in terms of weight. Temperature is known to affect 

the hatching duration (Cooper, 2001). Temperature 

in the incubator can range from 35 to 37 ºC while the 

optimum temperature has to be maintained at 36.4 

ºC (Okasha et al., 2019). The optimum temperature 

36.4 ºC was maintained throughout the incubation 

period in the farm except when there was a power 
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cutoff for a long duration. The candling to ensure the 

health of the eggs (Deeming, 1995) were done on the 

15th, 25th and 40th days of incubation. Despite these 

efforts, hatching success was low in the farm. 

Among other factors not analyzed in this study, 

microbial contamination could be one of the major 

causes of eggs mortality during incubation 

(Deeming, 1996). Therefore, proper hygiene of the 

incubator is a must to avoid egg loss (Cooper, 2001). 

Turning of eggs is critical for successful hatching 

(Deeming, 2009). Some studies suggest that turning 

ostrich eggs  24  times  per  day  gives  superior  

results compared with turning eggs only five times 

per day (Cooper, 2001).  

 

 

 
Figure 4. Breeding success and mortality of ostriches in the study farm. A, Average hatching, embryonic mortality 

and chick mortality rate; B, causes of embryonic death. 

 

Such rotation is believed to enhance the hatchability 

by promoting the growth of the embryo and 

preventing the embryo from being attached to the 

inner shell membrane (Deeming, 1993). 

The farm managed autorotation of the eggs at each 

hour. However, the embryonic mortality was still 

higher in the study farm than in other studies; for 

example, Abbaspour-Fard et al. (2010) reported 

44% embryonic deaths in ostriches under 

experimental conditions. Most of the embryonic 

deaths were recorded during the first and last weeks 

of incubation which was consistent with the findings 

of other studies (Deeming, 1995; Badley, 1997). The 

massive rise in embryonic deaths in 2020 was 

caused by the power failure in the incubator, 

maintenance of which was delayed due to the 

lockdown imposed by the government against the 

COVID-19 pandemic. The inability to maintain 

optimum temperature (36.4 ºC) within the incubator 

and continuous rotation of eggs created a 

considerably high death toll.  

The chick mortality was also high in the farm. The 

young ostrich chicks are very vulnerable up to the 

age of three months due to multiple reasons (Cloete 

et al., 2001; Cooper, 2004). Proper nutritional feed 

is a major aspect for growth and for fostering 

reproductive abilities. In fact, poor nutrition has 

been referred to as the primary cause of high chick 

mortalities (Okasha et al., 2019). As in breeding 

ostriches, these young broods also need an 

additional protein diet whilst being protected from 

high humidity (Cooper, 2000, 2004). Additionally, 

overcrowding contributes to nutritional stress and 

disease (Cooper, 2001). The humidity and 

temperature maintenance are also a critical factor in 

brooders where temperature was adjusted above 30 

ºC (Okasha et al., 2019). Apart from these, chick 

mortality is also linked to stress, as a result of their 

inability to adjust to the rearing environment (Cloete 
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et al., 2001). Evaluating the study farm against 

possible overcrowding revealed that it has a stocking 

density of 8.9 m2/individual which is ample space 

for normal growth and breeding of ostriches 

(Mahrose et al., 2019). Therefore, maintenance of 

balanced diet and external factors such as heat and 

moisture are vital for lowering mortality and in turn 

to prevent great economic losses in the ostrich farm.  

5. Conclusion 

Commercial ostrich farming is a new concept in 

Nepal with the goals of exporting ostrich products 

worldwide, and establishing a local market. The 

artificial incubation technique requires utmost care 

and supervision because embryonic mortality in 

ostriches is high. Proper management of 

environmental factors such as temperature, 

humidity, etc. and a balanced feed supply are critical 

factors that assure high productivity in ostrich farms 

so avoiding economic losses.  
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