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Abstract

Among the agriculture sectors, poultry industry contributes substantially to the economy
of many countries. Broiler poultry is considered safe enterprise in the changing climate
scenario because of the low initial investment as well as the less time for its production.
Chicken meat and egg are highly rich in most of the essential micronutrients, which makes
them highly demanding to all especially the poor. The desire for chicken meat is rising
day by day as it has no religious taboos as compared to red meat. Moreover, it does not
compromise in health as it contains low saturated fats and enriched with most of the
essential micronutrients. Poultry industry is in leading position among the agricultural and
allied sectors. Chicken meat and eggs are the best source of quality protein, and millions
of people are craving for it especially who live in poverty. The major advantage of poultry
meat and eggs are that there are no religious taboos on their consumption as compared to
other livestock products. Poultry products have many positive contributions to the diet of
those on low incomes. As well not all meat is seen as healthy as chicken meat and is more
affordable than other meats. Poultry meat was considered high quality because of its low
saturated fats and enriched essential micronutrients. Climate change associated heat stress
has emerged as one of the major constraints of poultry industry particularly in the hot and
humid tropics. Birds are deprived of sweat glands and therefore thermoregulation becomes
challenging in hot weather, which ultimately compromises their production efficiency and
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prolonged exposure to heat stress causes mortality of birds.'.

Heat stress as the major factor influencing
poultry production

Climate variation influences poultry production and reduces the
production efficiency along with decreased nutrient quality of feed,
less water availability and disease emergence and disease-spreading
pests which ultimately causes death. Heat stress that emerges as a result
of climate change was considered one of the crucial factors which
negatively influence the poultry production. Heat stress affects the
poultry sector adversely by reducing their feed intake, feed conversion
efficiency, growth, meat and egg production and reproductive
performance. Thus, poultry birds compromise their production
potential to adapt to the changing climate scenario. Although poultry
breeds show increase resilience during climatic variation, however,
it still impacts both the meat and egg production. Further, Panda?
observed that the birds are more sensitive to temperature variation
rather than any other climatic factors. It has also been observed that
both acute and chronic heat stress negatively influences the poultry
production.’ Moreover, heat stress also was found to reduce the egg
weight, egg shell thickness, eggshell weight, and egg shell percent.

Effect of heat stress on poultry

Heat stress is a daunting challenge that causes the animal to lose
the control over its body to maintain the normal body temperature
effectively.* Heat stress becomes severe when the metabolic heat
production increases along with the persisting increase in temperature.
When the body temperature crosses the thermal comfort zone, various
thermoregulatory mechanisms gets activated in the birds to cope with
the situation. Heat dissipation becomes even more difficult in poultry
as they lack in sweat glands. The deleterious effect of heat stress
hampers the growth, egg production, reproduction and immunity.>
While the poultry industry feels the pressure of heat stress negatively
influencing poultry production, simultaneously the demand for poultry

meat and egg production are in the increasing trend due to growing
human population. Thus, it is very pertinent to implement suitable
managemental strategies to minimize the production losses incurred
in poultry industry.”® Although these strategies could ameliorate the
condition temporarily, finding a permanent solution to the heat stress
associated problems is the need of hour to sustain poultry production
in the changing climate scenario.”!°

Heat stress and thermoregulation in poultry
birds

Although birds do not have sweat glands, they alter their
behavioral and physiological homeostasis seeking thermoregulatory
mechanisms to reduce the body temperature.® Further, it was observed
that the birds subjected to heat stress significantly increased the
water intake and panting mechanisms while significantly lowered
their feed intake and body activities." Birds also have an additional
thermoregulatory mechanism using their air sacs which promotes heat
exchange between their body and the environment. In addition, birds
use their air sacs during panting which helps in surface heat exchange
resulting in evaporative heat loss. Also neurological symptoms are
exhibited when a bird are dehydrated during exposure to heat stress
which causes severe head tilts and inability to perch or fly. All the
above discussed consequences due to heat stress may ultimately affect
the thermoregulatory mechanisms of the bird which may compromise
their production potential.

Thermo-tolerant genes in poultry

Genetic modification is one such approach that identifies the
suitable genes and incorporates to the birds of interest.'>!* These genes
may include thermo-tolerant genes, disease resistant genes and highly
productive genes. Studies have been conducted based on this and have
found the superior genes through selective breeding programmes.'

[ [ i
© 2018 Vandana et al. This is an open access article distributed under the terms of the Creative Commons Attribution License, which

84

permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.15406/jdvar.2018.07.00195&domain=pdf

Towards identifying climate resilient poultry birds

Poultry industries generally look forward for the highly productive
traits to improve their profit. But as production efficiency increased
the susceptibility towards heat stress and disease resistance also
increased. Eventually, several superior thermo-tolerant genes were
identified by the researchers such as the naked neck gene (Na), frizzle
gene or the (F) gene, dwarf gene or (dw) gene which made the bird
resistant to heat stress through slow and reduced feathering, curling
the feather so as the improve the heat dissipation and reduces body
size to minimize metabolic heat production. Several other genes were
also identified that increase the thermo-tolerance of birds without
compromising the production potential. Moreover, heat shock
proteins (HSPs) and in particular HSP70 and HSP90 are identified to
ideal thermo-tolerant genes for heat stress in poultry. However, breed
variations were reported for these results warranting future research
activities in these lines.'>'®

Scope for developing climate resilient poultry

The technological advancement in biotechnological tools has
made tremendous progress in the field of biology to elucidating all
hidden intricacies and pathways associated with genetic diversity."
With the applications of advanced biotechnological tools such as
Functional genomics, microarray technology, Single Nucleotide
Polymorphisms (SNPs), whole genome association studies, whole
genome Transcriptome studies and next generation sequencing, it
is possible to identify the various transcripts associated with stress
pathways. These technologies offers huge scope to identify various
transcripts associated with productive, adaptive and disease resistance.
Using these technologies it is possible to identify few thousands of
genes which impart thermo-tolerance to poultry. Such transcripts
can be validated using real time PCR and may be narrowed down
to the handful numbers of reliable biological markers which can be
incorporated in breeding programs and evolve a new thermo-tolerant
breed using marker assisted selection.

Woay forward

Finally, we can conclude that rise in temperature is a foreseeable
event that comes along with the current climate scenario. Birds are
highly susceptible to the increase in temperature that hampers the
poultry production. Therefore, it is very essential to target the gross
root of the problems associated with heat stress in poultry. Establishing
genetic diversities and identifying new breeding policies for poultry
birds are very essential to find a permanent solution for climate change
associated production loss. Such an effort must concentrate in striking
an appropriate balance between productive, adaptive and disease
resistance traits. These efforts might ensure appropriate economic
return from the poultry industry in the changing climate scenario.
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