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Abstract: Poultry production at all scales of operation is wholly dependent on the supply of day-old chicks.
Fertility and hatchability are two major parameters that highly influence the supply of day-old chicks. Fertility
refers to the percentage of incubated eggs that are fertile while hatchability is the percentage of fertile eggs
that hatch. It is therefore important to understand the factors that influence fertility and hatchability of eggs.
For the hatchability traits, breed has little effect on hatchability of poultry eggs, although light breeds have
been reported to have higher fertility and hatchability. The diet of breeder poultry should be adequate in both
quality and quantity to meet the recommended levels set out in the feed standards for the category. The most
influential egg parameters that influence hatchability are: weight, shell thickness and porosity, shape index
(described as maximum breadth to length ratio) and the consistency of the contents. Heat stress reduces
the external and internal egg qualities. Heat stress affects all phases of semen production in breeder cocks.
Hatchability for small eggs is lower compared to that of medium and large eggs. There are many factors
contributing to the failure of a fertile egg to hatch which include lethal genes, insufficient nutrients in the egg
and exposure to conditions that do not meet the needs of the developing embryo. Breeder factors that affect
hatchability include strain, health, nutrition and age of the flock, egg size, weight and quality, egg storage
duration and conditions. The optimum temperature range for poultry is 12-26°C. Fertile eggs should not be
stored for more than 10-14 days, after 14 days of storage; hatchability begins to decline significantly. The
position (large end up or vice versa) of egg storage influences hatchability. Eggs stored with the small end
up have higher hatchability as compared to the large end up. Incubation of fertile eggs can be done naturally
by a broody hen or in an incubator. The broody hen provides the fertile eggs with optimum environmental
conditions (temperature, egg turning and humidity) to stimulate embryonic development until hatching. The
incubator is a simulated artificial design that mimics the broody hen’s role of providing fertile eggs with
optimum environmental conditions (temperature, egg turning and humidity) to stimulate embryonic
development until hatching. A constant incubation temperature of 37.8°C is the thermal homeostasis in the
chick embryo and gives the hest embryo development and hatchability. Mortality is seen if the temperature
drops below 35.6°C or rises above 39.4°C for a number of hours. Egg turning during incubation is critical for
successful hatching and influences hatchability. No turning of eggs during incubation results in low
hatchability and delays hatch by a few days.
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INTRODUCTION

Poultry production is gaining popularity in the developing
countries due to its role in bridging the protein
malnutrition, economic empowerment of the resource
poor segment of the society and also fits well in the
farming systems commonly practiced. Poultry production
is practiced at levels ranging from subsistence to large
scale commercial operations. The supply of day-old
chicks is very important for the success of the poultry
production chain. Commercial operations depend on
hatcheries for the supply of day-old chicks while the
subsistence farmers hatch their chicks by natural
incubation. Fertility and hatchabilty are major
parameters of reproductive performance which are most
sensitive to environmental and genetic influences
(Stromberg, 1975). Fetlility refers to the percentage of
incubated eggs that are fertile while hatchability is the
percentage of fertile eggs that hatch. Fertility and
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hatchability are major parameters of reproductive
performance which are most sensitive to environmental
and genetic influences (Stromberg, 1975). Heritability
estimates for fertility and hatchability in chickens range
from 0.06-0.13 (Sapp ef af., 2004), this indicates that the
non-genetic factors have a higher influence on these
traits. Fertility refers to the percentage of incubated eggs
that are fertile while hatchability is the percentage of
fertile eggs that hatch. Fertility and hatchability are
interrelated heritable traits that vary among breed, variety
and individuals in a breed or variety. A number of other
factors including egg age (Tarongoy et al, 1990),
storage condition (Brah and Sandhu, 1989), age of flock
(Rogue and Soares, 1994, Buhr, 1995), system of
husbandry and rearing technology (Weis, 1991), mating
system (Gebhardt-Henrich and Mark, 1991), incubation
relative humidity and eggs turning angle (Permsak,
1996) have been shown to influence the hatchability of
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poultry eggs. At each level, it is important to understand
the factors that influence egg fertility and hatchability.
This paper reviews the factors that influence fertility and
hatchability in poultry eggs.

Nutritional factors: The diet of breeder poultry should he
adequate in both quality and quantity to meet the
recommended levels set out in the feed standards for
the category. In the management of breeder poultry, feed
is regulated to prevent excessive weight gain, a major
cause of poor quality ejaculate and ovulation and at
extremes, early ovarian and testicular regression
(Brillard, 2007). This will ensure production of good
quality and number of eggs and semen. However, new
recommendations have been made from time from
studies that have been carried out to address handicaps
that producers have encountered in the industry. These
recommendations cover aspects of certain nutrients,
strains/fecotypes that have emerged and feed
ingredients. Some of the recommendations have heen
highlighted. The estimated dietary requirement of protein
for laying birds is in the range of 14% to 18% for light
and medium sized exotic birds (Harms ef a/., 1966). A
study with Saudi Arabian Baladi chickens showed that
protein in rearing has no significant effect on fertility and
a 12% protein rearing diet is adequate to support high
(95.6%) fertility percentages (Alsobayel, 1992). A study
with Kenyan indigenous chicken indicated that the
dietary crude protein requirement for laying hens is 12%
and the maternal dietary protein level has no effect on
hatchability {(King'ori et a/., 2010). Local ecotypes/strains
have lower dietary protein requirements than exotic birds
(Alsobayel, 1992; King'ori ef al., 2010). Exotic birds have
a higher body weight and egg production than
indigenous hens. Chamruspollert and Sell (1999)
reported no reduction in egg production in chicken fed
diets containing any level of Conjugated Linoleic Acid
(CLA) in the diet. However, egg weight and yolk
decreased in hens offered diets containing more than
5% CLA. The dietary CLA caused adverse effects on
hatchability when included in low fat diets. Ayidin ef al.
(2001) showed that a CLA level of 0.5% in the diet
caused complete embrycnic mortality in fertile chicken
eggs. In Japanese quails embryonic mortality occurs
depending on the CLA dose and duration of feeding the
diets supplemented with CLA (Ayidin and Cook, 2004).
Embryonic mortality occurs in eggs hecause of the
modification of fatty acid composition of the egg yolk due
to low ratio of unsaturated to saturated fatty acids.
Significant changes in the fatty acid composition of egg
yolk have adverse side-effects on embryo survival
(Donaldson and Fites, 1970). Dietary CLA lead to a
lower concentration of monounsaturated fatty acids and
higher concentrations of saturated fatty acids in the egg
(Park et al,, 2000; Ayidin and Cook, 2004). Javanka et a/.
(2010) reported improved egg fertility and hatchability of
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fertile eggs of breeding layers fed brewery by-products.
Brewery by-products have linoleic acid content of 4-5%
that is responsible for increasing fertility and hatchability
of fertilized eggs. Supplementation of laying hen diets
with organic selenium (Sel-Plex™) improves hatchability
of fertile eggs (Cantor and Scott, 1974, Davtyan ef af.,
2006; Petrosyan et al, 2006; Hanafy et al., 2009). Agate
et al (2000) reported that organic selenium
supplementation of laying hen diets improved the
environment of the sperm storage tubules in the hen's
oviduct, allowing the sperms to live longer, increasing
the length of time the sperms can be stored and
increasing the number of sperm holes in the yolk layer.
Supplementation of laying hen diets with organic
selenium [200 mg Se (Sel-Plex™)#ton diet] increased
fertility and hatchability % (Osman et al, 2010). Anti-
fertility effects of gossypol in females and males of non-
ruminant species has been reported (Wu ef af, 1981;
Anderson, 1985; Bender ef al., 1988). There are marked
differences in species susceptibility to gossypol toxicity
(Kalla ef af., 1982; Weinbauer et al., 1982; Wong ef af,,
1984) and the anti-fertility effects are dose and time
dependent {(Saksena and Salmonsen, 1982). Adeyemo
ef al. (2007) reported that cotton seed meal should not
replace more than 50% of soya bean meal in breeder
cock diets because gossypol suppresses sperm
production. Gossypol causes infertility in males due to
sperm immobility (due to specific mitochondrial damage
in spermatozoa tails) and depressed sperm counts (due
to extensive damage to germinal epithelium) (Randels
et al.,, 1992). Excess cottonseed in a layer's diet causes
them to lay eggs with rubbery or mottled albumen (pink-
white disease) because gossypol increases the
permeability of the yolk sac membrane, allowing the
release of substances, including pigments into egg
white. This section emphasizes the need for constant
updating of the feed standard recommendations to
include new recommendations.

Bird factors: Hen age has an influence on the fertility of
eggs (Alsobayel, 1992) and there is a general tendency
of fertility to decline with age (Insko et al, 1947).
Tomhave (1958) reported greater variation in fertile egg
percentage in early production cycle than later. Higher
fertility has been recorded for light (\White Leghorn) when
compared with heavy breeds (Barred Plymouth Rock,
Rhode Island Red, White Rock and New Hampshire)
(Islam et af,, 2002; Tam and Wong, 1974; Reddy ef af,
196%). However, Swan (1977) reported higher
hatchability percentage with meat strains as compared
to egg strains which is in disagreement with the findings
reported for the comparison of hatchability of light and
heavy breeds. Nwakpu ef al. (1999) observed that the
black Olympia and Hubbard and Nick strains (layer- type
chicken) were 20% and 19% (respectively) higher in egg
fertility than the investigated Nigerian local chicken.
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King'ori (2004) reported lower hatchability of Kenyan
local chicken eggs as compared to egg-type chicken
hybrids. The findings of these two studies are in
disagreement with the findings reported for the
comparison of hatchability of light and heavy breeds. For
a flock of the same breed difference in fertility has been
reported for different batches of eggs (laid at different
periods) (Jayarajan, 1992; Islam ef af, 2002). This
difference may be attributed to difference in
management practice and environment (Card and
Neshim, 1978; Kalita, 1984). Considering the overall
hatchability traits, breed has little effect on hatchability of
poultry eggs (Islam et a/., 2002). The optimum cock; hen
ratio to ensure production of fertilized eggs should be
maintained for the class of poultry under consideration.
This ratio ranges from 1 cock for 5-10 hens, depending
on the system (intensive or extensive) of production and
size (light or heavy) of the breed. Heavy breed hens and
the extensive systems require more cocks.

Egg factors: Under normal circumstances, a fertile egg
contains all the nutrients necessary for the development
of the embryo to hatching. However, there are certain
physical and chemical conditions of the egg that may
lower or cause no hatchability at all. These may be due
to the hen or environmental factors. Eggs usually
become fertile about four days after the cock has heen
introduced to the hens. The physical characteristics of
the egg play an important role in the processes of
embryo development and successful hatching
(Narushin and Romancv, 2002). The most influential
egg parameters are: weight, shell thickness and
porosity, shape index (described as maximum breadth
to length ratio) and the consistency of the contents. The
average values of the physical characteristics mostly
meet the requirements for the embryo's development.
For those eggs, whose parameters do not fall in to the
average range, the incubation process is more
successful if the shell is thicker than average, the eggs
are more pointed rather than round and the contents
firm. The results reported for investigations into
incubating eggs, whose weights are not within the
average values, are contradictory. Both thick shells and
firm interiors, which are accepted as being higher than
average, lead to an increase in egg weight, which
probably results in the more successful hatching of
embryos from heavier eggs. Hatchability for small eggs
is lower compared to that of medium and large eggs
(Asugquo and Okon, 1993). Egg size affects hatchability
{(Neshiem and Card, 1972; Williamson and Payne, 1978;
Mandlekar, 1981). Eggs within 45-56 g weight hatch
better than lighter eggs. Mandlekar (1981) reported
hatchability of large (51-56 g) and medium eggs (45-50
g) of 88.2 and 84.8%, respectively. These were higher
than the hatchability of small eggs (37.5-44 g) reported
by Asuquo and Okon (1993). Best hatchability (97%) was
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reported for medium size eggs (50 g) of Anak broiler
eggs (Abiola ef al, 2008). Large eggs (60 g) had the
lowest hatchability (83%). As egg size increases, yolk
size increases more than the quantity of albumen (North
and Bell, 1990). |deal hatchability in broilers is achieved
when the egg weight ranges hetween 55-65 g (North
and Bell, 1990) and 43-47 g in Kenyan indigenous
chicken (King'ori et al., 2010). Hatchability for Kenyan
local chicken eggs ranged from 66-73% (King'ori et af,,
2010), which is lower than 80-90% reported for exotic
hybrid egg and meat strains (MOALD and M, 1993).
Exotic chicken lay large eggs that have been reported to
have a higher hatchability than small eggs. There is a
positive correlation between egg weight and hatchability
(Senapati ef al, 1996). Gonzalez et al (1999)
recommended the setting of average weight eggs for
maximum hatchabilty. There are many factors
contributing to the failure of a fertile egg to hatch which
include lethal genes, insufficient nutrients in the egg and
exposure to conditions that do not meet the needs of the
developing embryo. Breeder factors that affect
hatchability include strain, health, nutrition and age of the
flock, egg size, weight and quality, egg storage duration
and conditions (Kirk ef a/., 1980; Wilson, 1991a; 1997,
Tona et al, 2005). The efficiency of reproduction of
broiler breeders decreases with age that is related to the
internal egg composition or ratio, larger egg weight, poor
shell quality, increased early and late embryo mortality
(North and Bell, 1990; Benette, 1992; Vieira and Mora,
1998; Leeson and Summers, 2000; Elibol and Brake,
2003; Tona et al., 2004; Joseph and Moran, 2005a) and
albumen quality deterioration (Lapao ef af., 1999, Tona
ef al, 2004) and increase in yolk cholesterol content
(Dikmen and Sahan, 2007). There is more infertility and
early embryonic mortality in eggs from Ross 308
compared with Cobb 500 broiler strains as the flock
ages (Deeming and Middelkoop, 1999; Abudabos,
2010). This could be due to difference in egg weight, egg
components like the yolk and albumen percentage, yolk:
albumen ratio, shell thickness and incubation time
(Suarez ef af., 1997; Joseph and Moran, 2005b). Older
breeder eggs tend to lose more weight in grams but
less in percentage when compared to eggs from
younger breeders. This is due to the associated
increase in egg weight, as larger eggs have less shell
area per unit of interior egg weight than smaller eggs
(Kirk et af, 1980; North and Bell, 1990, Roque and
Soares, 1994). Fertility generally declines after a peak
(Brotherstone et al, 2000) while the effect of age on
female breeders is more significant than on male
breeders (Brommer and Rattiste, 2008). Factors
affecting fertility which originate from the male include
sperm quality traits like sperm metabolism, semen
concentration, sperm motility and the percentage of
abnormal or dead sperm cells (Brammel ef al., 1998).
Fertility factors originating from the female include egg
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quality, behavioral and physical factors like prevalence of
sperm storage tubules (Siegel, 1965). More heat is
produced from larger eggs during incubation from older
breeders since they have larger embryos (French, 1997).
This requires good ventilation for proper cooling.

Incubationfincubator factors: After oviposition,
embryonic development in the egg is dependent upon
environmental temperature to which the egg is exposed.
Incubation is the process of providing fertile eggs with
optimum environmental conditions (temperature, egg
turning and humidity) to stimulate embryonic
development until hatching, which can be natural or
artificial.

Natural incubation: The broody hen provides fertile eggs
with optimum environmental conditions {temperature,
egg turning and humidity) to stimulate embryonic
development until hatching. The broody hen chosen for
natural incubation should be large (to cover and thus
keep more eggs warm), healthy and preferably
vaccinated, with a good brooding and mothering record.
Signhs of broodiness are that the hen stops laying,
remains sitting on her eggs, ruffles her feathers,
spreads her wings and makes a distinctive clucking
sound. A maximum of 14-16 eggs may be brooded in
one nest, but hatchability often declines with more than
ten eggs, depending on the size of the hen. Feed and
water provided in close proximity to the hen will keep her
in better condition and reduce embryo damage due to
the cooling of the eggs if she has to leave the nest to
scavenge for food. The hen rotates the eggs during
incubation (Eycleshymer, 1906; Chattock, 1925; QOlsen,
1930) about 96 times in 24 h (Olsen, 1930) and keeps
the eggs at the correct humidity by splashing water on
them from her beak. This is a further reason for
providing her with easy access to water. |In very dry
regions, slightly damp soil can be placed under the
nesting material to assist the hen in maintaining the
correct humidity (between 80 and 80%). Fertile eggs
from other birds are best added under the brooding hen
between one and four days after the start of brooding. In
Bangladesh, it has been reported that local broody hens
will even sit on and hatch a second clutch of eggs, often
losing considerable weight in the process (especially if
insufficient attention is paid to the provision of food and
water). Eggs initially need a very controlled heat input to
maintain the optimum temperature of 38°C, because the
embryo is microscopic in size. As the embryo grows in
size (especially after 18 days), it produces more heat
than it requires and may even need cooling. Moisture
levels of 60-80% Relative Humidity (increasing during
the incubation period) are important to stop excess
moisture loss from the egg contents through the porous
egg shell and membranes. Factors to consider for
successful natural incubation include the following:

« Feed and water should be close to the hen.

+«  The broody hen should be examined to ensure that
she has no external parasites.

« Any eggs stored for incubation should be kept at a
temperature between 12 and 14°C, at a high
humidity of bhetween 75-85% and stored for no
longer than seven days.

+«  Extra fertile eggs introduced under the hen from
elsewhere should be introduced at dusk.

« The eggs should be tested for fertility after one week
by holding them up to a bright light (a candling box
works best. If there is a dark shape inside the egg
(the developing embryc), then it is fertile. A
completely clear (translucent) egg is infertile.

Artificial incubation: The modern incubator is a
simulated artificial design that mimics the mother-hen’s
role of providing fertile eggs with optimum environmental
conditions (temperature, egg turning and humidity) to
stimulate embryonic development until hatching (French,
1997). Hill {2001) and Lourens ef al. (2005) showed that
environmental temperature is the most important factor
in incubation efficiency. A constant incubation
temperature of 37.8°C is the thermal homeostasis in the
chick embryo (Lourens, 2001) and gives the best
embryo development and hatchability (Lourens et af,
2007; Wilson, 1991b). Incubator temperature should be
maintained between 37.2°C and 37.7°C. The acceptable
range is 36-38.9°C. Mortality is seen if the temperature
drops below 35.6°C or rises above 39.4°C for a humber
of hours. If the temperature stays at either extreme for
several days, the eggs may not hatch. Overheating is
more critical than under heating. Running the incubator
at 40.5°C for 15 min will seriously affect the embryos,
while running it at 35°C for 3 or 4 h will only slow the
chick's metabolic rate. A constant temperature of 38.6°C
during incubation initially accelerates embryonic growth,
utilization of nutrients and energy from the yolk and
albumen reserves, hut later decreases embryonic
development as a result of limited metabolic process by
insufficient exchange of oxygen (Lourens ef af, 2005;
Rahn et af, 1974). Lourens et al. (2005) reported
significant embryoc mortality and lower hatchability in
chicken eggs when they were subjected to an incubation
temperature of 38.9°C. Increased embryonic death is
due to increased endogenous (metabolic) heat
production. An increase in environmental temperature
may cause metabolizable energy to be diverted from
growth and development to functions involved in
homeothermy (Meijerhof and Albers, 1998). An incubator
should be operated in a location free from drafts and
direct sunlight. It should also be operated for several
hours with water placed in a pan to stabilize its internal
atmosphere before fertile eggs are set. Although optimal
incubation temperature to promote growth of embryos of
chicken eggs is 37.5°C some development of the
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embryo may occur at temperature above 20°C (Proudfoot
and Hamilton, 1990). During summer (Temperate
areas) and dry season (Tropical areas) the
environmental temperature is usually higher than 20°C
and hatchability declines. Commercial management of
breeder chicken guides recommends that hatching
eggs be gathered 4-5 times per day to minimize
chances of hens sitting on them hence initiating
embryonic development. However, Fasenko ef al. (1999)
reported that hatchability of fertile eggs and embryonic
mortality are not affected by gathering fertile eggs two
times per day during periods of high environmental
temperature. Therefore, there is no advantage of
increasing the frequency of egg gathering {(Heywang,
1945) thus reducing the labour cost. The hatchability for
Meat and Egg type quail eggs is around 84% until 10
days of storage and then this rate decreased
significantly (Romao et a/., 2008). Both types of quail
eggs presented similar weight loss during storage and
incubation. The research showed that quail eggs
present great hatchability until 10 days of storage and
that eggs submitted to storage present a reduced weight
loss during incubation. Incubation procedures are
important for successful hatching. Store fertile eggs in a
clean place at 13-16°C and 70-75% humidity. Never
store eggs at temperatures about 24°C and at humidity
lower than 40%. These conditions can decrease
hatchability dramatically in a very short period of time.
Measures aimed at reducing the adverse effects of heat
stress on embryo development are of great importance
for profitable chick production in the tropics and sub-
tropics. Do not store eggs for more than 10-14 days,
after 14 days of storage; hatchability begins to decline
significantly. Robel (1990) reported that the hatchability
of fertile turkey eggs is increased by the injection of
exogenous pyridoxine into the eggs following up to 25
days of incubation. The position (large end up or vice
versa) of egg storage influences hatchability. Tiwari and
Maeda (2003) reported that eggs stored with the small
end up had higher hatchability as compared to the large
end up. They attributed this to little water loss that could
indirectly influence hatchability. In the egg, the embryo is
oriented with the head in the larger end of the shell.
When the embryo is not oriented correctly, reduced
hatchability may occur. In broiler breeder eggs set with
the small end up, hatchability was reduced by about
17% (Bauer ef al, 1990). Japanese quail eggs
incubated with the small side up had lower hatchability
and took longer to hatch (Mahdi et al., 2010). Embryos in
eggs incubated with small end up are not situated
correctly in the egg and are not able to locate the air-cell,
especially in the last 2/3 incubation period. It is
suggested that the egg can not provide a good
environment for the embryo to hatch if it is set with the
small end up (Bauer ef al., 1990; Wineland, 2007). Egg
turning during incubation is important for successful
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hatching and influences hatchability. No turning of eggs
during incubation results in low hatchability and delays
hatch by a few days (Van Schalkwyk ef al, 2000;
Yoshizaki and Saito, 2003). Improved management of
eggs during incubation may therefore help to increase
the hatchability. The optimum turning frequency is 96
times per day (Wilson, 1991b; Elibol and Brake, 2003),
although 24 times per day is accepted as the most
practical under commercial circumstances, due to
relatively small differences between 24 and 96 times
(Freeman and Vince, 1974). There is increased fertile
hatchability with increasing turning angle from 20-45°
from the vertical (Funk and Forward, 1953) although the
difference between 40-45° was small. Byerly and Olsen
(1936) reported that egg turning in the third week has
little effect on hatchability and Card (1926) observed that
eggs turned during the first 6 days hatched nearly as
well as those turned throughout incubation. Turning
eggs between the 4th and 7th day of incubation gives a
hatchability similar to that of eggs turned throughout
incubation (New, 1957). However, turning eggs between
the 8th and 11th day gives hatchability similar to that of
unturned eggs. No turning of eggs causes the allantois
to adhere to the yolk sac (Eycleshymer, 1906), embryo to
adhere to the shell membranes (Eycleshymer, 1908);
delay in the formation of the albumen sac and
abnormality in the physical properties of the amniotic
and allantoic fluids (Randles and Romanoff, 1950). It is
critical to turn the egg in the first week of incubation
because at this time a large area of the chorion lies
close to the shell membranes and the layer of albumen
between the two has been greatly reduced by a loss of
fluid from the albumen to the yolk. It is therefore possible
to have adhesions between the chorion and shell
membranes, unless the shell and its membranes are
particularly moved relative to the contents by turning the
egg. Some causes and problems associated with poor
hatchability are early embryonic death, egg rots, broken
yolk, dead-in-shell chicks, prolonged pre-incubation

storage, poor breeder nutrition, breeder age,
contamination, incubator and hatcher malfunctions
(Deeming, 1995, Van Schalkwyk ef af, 2000a,b;

Chabassi ef al, 2004, Hassan et al, 2004; |pek and
Hassan, 2004; Malecki et af., 2005).

Environmental factors: Temperature and photoperiod
are the two main factors that influence fertility and
hatchability. Male turkeys subjected to a moderately
short photoperiod (10.5 L) develop early and persistent
development of testes over the entire reproductive
season (Brillard, 2007). However, in turkey males as in
other poultry species, photo refractory (a physiological
response to light stimulation in which birds at first
stimulated by increasing andfor long photoperiods
become progressively refractory to light stimulation)
birds show a progressive decline in plasma LH (Follet
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and Robinson, 1980) accompanied by a non-reversible
testicular regression (Godden and Scanes, 1977;
Krueger et al., 1977). This lowers semen quality and
quantity leading to poor fertility. The optimum
temperature range for poultry is 12-26°C. Feed intake in
heat-stressed chickens associated with high ambient
temperature and relative humidity was reduced by 20%.
Heat stress reduces the external and internal egg
qualities. High environmental temperature depresses
yolk size, albumen consistency and optimum calcium
deposit in the egg (Mahmoud et ai, 1996). The
depression is due to an imbalance in calcium-estrogen
relationship, lowered Haugh unit of the albumen and
decreased voluntary feed intake by the hens. The
decrease in voluntary feed intake is attributed to
physiological response to heat stress, aimed at
reducing excessive endogenous heat generated in the
body due to feed metabolism (Ayo et a/, 2010). Heat
stress affects all phases of semen production in
breeder cocks (Banks et ai, 2005). Heat stress
depresses reproductive capacity due to a decrease in
somniferous epithelial cell differentiation, manifested by
decreased semen quality and quantity with time (Edens,
1983; McDaniel et af., 1996; Obidi ef a/, 2008). Heat
stress has deleterious effects on testicular function
through inhibition of intracellular ion exchange (McDaniel
et al., 1995; 1996). When male broiler breeders were
exposed to 32°C, male fertility declined to 42% and in
vivo sperm-egg penetration declined to 52% compared
to values obtained from males that were maintained at
21°C. Semen characteristics like consistency,
spermatozoa concentration and semen volume were
depressed by environmental temperatures outside the
thermo neutral zone (McDaniel et al, 1995). The
depression in in vivo sperm-egg penetration and fertility
in heat stressed roosters may be due to a decrease in
humber of spermatozoa stored in the sperm nest gland
in the hen’s reproductive tract (Bakst ef a/,, 1994; Bakst,
1998; PBrillard, 2003). Roosters in natural mating
breeding system are known to reduce mating activity and
impaired libido due to heat stress, presumably through
dehydration and alteration in secretion of sex hormones.
Sperm abnormalities like micro-cephalic, bent head,
broken mid-piece and cytoplasmic droplets have heen
reported as contributing factors to heat-stress induced
fertility in avian species (Penfold et al., 2000).

Conclusion: Success of the poultry industry at small or
large scale depends on a regular supply of day-old
chicks. The production of day-old chicks is influenced by
the fertility and hatchability of the eggs. Fertility and
hatchability are traits that influenced by both genetic and
environmental factors. Successful production of day-old
chicks starts with the proper selection and management
of breeding stock, proper post-lay handling of fertile
egygs and the correct incubation process.
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