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INTRODUCTION
Climate change is a long-lasting change in the weather patterns of a 
place or the entire planet. It can make weather patterns less predictable 
and cause regions to experiences lower or higher than average 
temperatures. Climate change can also lead to more frequent and sever 
weather events such as storms, oods and droughts. Although the 
Earth's climate has changed throughout history, the current warning 
trend is happening much faster than usual and is mainly caused by 
human activities such as burning fossil fuels. Fossil fuels release green 
house gases in the atmosphere, which trap heat and cause the planet to 
warm.  

Climate change is one of the most important global challenges of our 
time. It has many consequences besides temperature rise and melting 
ice caps. It affects ecosystems and species all over the globe. Climate 
change's impact on human societies is known by world but its effects 
on livestock is equally serious and unheeded. This review paper aims 
to explain the complex network of consequences that climate change 
has on livestock.

The anticipated rise in surface temperatures as projected by the IPCC is 
predominantly driven by global atmospheric warming and escalating 
greenhouse gas concentrations, particularly carbon dioxide. This 
temperature surge, coupled with variations in precipitation pattern, has 
a profound impact on livestock, inuencing aspects such as rainfall 
patterns, forage availability, production levels, reproductive 
performance and overall health. Livestock health is particularly 
susceptible to the effects of rising temperatures and changing 
precipitation patterns, highlighting the intricate relationship between 
climate factors and animal wellbeing. (Henry et al.,2012; sawalhah et 
al.,2019)  

Review of Literature
The livestock sector in India is expected to face an increasingly 
formidable challenge due to the gradual effects of climate change. 
Projected temperature increases of 2.3 to 4.8°C across the country, 
along with the associated rise in precipitation, are poised to intensify 
heat stress in dairy animals. This heightened heat stress is anticipated 
to have detrimental effects on the productive and reproductive 
performance of these animals, ultimately reducing the economic 
feasibility of maintaining high-yielding dairy cattle in certain regions 
(Sirohi and Michaelowa, 2007).

Climate change can have various impacts on the well-being of 
livestock. One notable consequence is heating stress, which can result 
in metabolic disturbances, oxidative stress, immune suppression, and, 
in extreme cases, fatalities among livestock due to heightened 
temperatures and humidity. The changing climate can modify the 
accessibility and nutritional value of livestock feed, directly 
inuencing their health, productivity, and overall welfare. The shifting 
climate patterns may elevate the occurrence of parasites and diseases 
that impact livestock, potentially causing diminished fertility, reduced 

milk production, and heightened susceptibility to illnesses.

Figure 1: Shows Various Ways In Which Climate Change Can 
Impact Livestock (Source: United States Environmental 
Protection Agency (EPA))

As per Cheng et al.,2022 stated the impact of climate change on 
livestock shows both directly and indirectly. Direct consequences 
involve diminished feed intake, lowered production of animal milk 
and meat, compromised reproductive processes, stress from diseases 
and parasites, and increased mortality rates. Indirect effects encompass 
alterations in forage quality, availability of feed-grain, and shifts in 
disease and pest distributions, all of which can affect animal health, 
growth, and reproductive capabilities.

Direct Impact Of Climate Change On Livestock 
Ali et al., 2020 highlighted the pressing issue of climate change's direct 
impact on livestock, particularly regarding reduced feed intake. 
Livestock exhibits diminished appetite, gut motility and rumination in 
response to elevated environment temperatures, resulting in decreased 
feed consumption. And godde et al., 2021 reiterated that decline in feed 
consumption directly stems from the difculties posed by rising 
temperature and heat stress on livestock welfare. Other than this 
alterations in feedstuff crops yields, shifts in pasture composition and 
forage production and changes in forage quality due to climate change 
exacerbate the challenge of diminished feed intake in livestock.

Bernabucci u.,2019 emphasized the signicant inuence of climate 
change on the decreased production of animal milk and meat in 
livestock. Changes in environmental conditions, such as rising 
temperatures and humidity, directly inuence the quality and 
regularity of livestock feed, resulting in diminished milk and meat 
output. Heat stress, a prevalent outcome of climate change, adversely 
affects both the quality and quantity of livestock product, especially 
milk. Elevated temperatures alter the composition of milk, affecting its 
organic and inorganic constituents, leading to nancial losses for 
producers and diminished quality for consumers. Moreover, heat stress 
alters livestock behaviour, causing decreased activity, increased water 
consumption and reduced feed intake, ultimately impacting growth 
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rates, fertility and overall production efciency in livestock.

Disruption caused by hyperthermia affects reproductive processes in 
both male and female livestock, resulting in reduced sperm production 
quantity and quality of males and decreased fertility in females. Heat 
stress disturbs physiological and cellular aspects of reproductive 
function, either by directly increasing body temperature or through 
physiological adaptations aimed to reducing hyperthermia. This stress 
induces an elevation in intracellular reactive oxygen species (ROS) 
and decrease in glutathione (GSH) levels, posing the threat to embryo 
viability. Oxidative stress contributes to several pregnancy related 
disorders such as preeclampsia, spontaneous abortion, intrauterine 
growth retardation resulting in pregnancy loss, defective 
embryogenesis and teratogenicity. (Gupta et al.,2007; Chandra et 
al.,2015)  

Babayani et al., 2022 studied the profound impact of climate change on 
livestock health, particularly in relation to diseases and parasites. 
Alterations in environmental conditions driven by climate change 
inuence the development, survival and distribution of parasites, there 
by shaping the dynamics of disease transmission in livestock. Parasitic 
disease has the potential to limit the geographical range of host species, 
endanger protected species and disrupt trophic interactions, resulting 
in signicant implications for livestock health and production. With 
climate change continue to drive alterations in environmental 
suitability for parasites and affecting host parasite interactions, the risk 
of disease incidence and transmission in livestock is sensitive.

Indirect Impact Of Climate Change On Livestock
According to FAO 2016, the indirect consequences of climate change 
on livestock are diverse and affect numerous aspects that impact 
animal well being and efciency. These secondary effects encompass 
uctuations in crop yields for animal feed, modications in the 
composition of pastures and production of forage, changes in the 
quality of forage, reduced water availability, heightened water 
consumption, shifts in disease patterns, and alterations in resource 
availability driven by factors such as temperature uctuations and CO  2

levels. Furthermore, climate change can result in diminished 
productivity, altered metabolic processes, adjustments in production 
methodologies, and hurdles concerning animal health and resistance to 
disease. These secondary effects collectively contribute to the intricate 
array of challenges faced by livestock as a result of shifting 
environmental conditions, underscoring the necessity for adaptive 
strategies to ensure the resilience and sustainability of livestock 
production systems.

Climate change signicantly inuences uctuations in crop yields for 
animal feed, thereby impacting livestock production. Variations in 
temperature, atmospheric carbon dioxide concentrations, and 
occurrences of extreme weather events can cause uctuations in crop 
yields utilized for animal feed. Although heightened CO2 levels may 
stimulate plant growth. They can also diminish the nutritional value of 
crops such as alfalfa and soyabean, thereby affecting the quality of 
animal feed. Events like oods and droughts can inicts damage on 
crops, leading to diminished availability and quality of feed for 
livestock. Moreover, escalating temperatures, alterations in 
precipitation process, and heightened pest pressures resulting from 
climate change can further disrupt feed production, ultimately 
affecting the health and productivity of livestock. (Khurshid et 
al.,2023; Babinszky et al., 2011; Bekele S., 2017) 

Mac Doland and Simon emphasized that farmers residing in Ethiopia's 
semi- arid and arid lowlands, characterized by limited diversied 
assets and a heavy reliance on rain fed agriculture are particularly 
susceptible to the impacts of climate change. These farmers, alongside 
their livestock, encounter considerable hurdles as they become 
casualties of climate change, facing heightened risks stemming from 
alterations in rainfall patterns, rising temperatures and the more 
frequent occurrence of extreme weather events such as droughts. The 
dependence in rain fed agriculture in these areas intensies the 
susceptibility of both farmers and their livestock to the detrimental 
consequences of climate change. (Bogle et al., 2023)

The paper by Naqvi et al., 2015 investigates into the critical 
relationship between climate change, water availability and its 
implications for livestock and emphasized how diminished 
availability of water resulting from climate change profoundly affects 
livestock production. Projections indicate that elevated temperatures 

and extreme events like oods and droughts will diminish the quality 
of water suitable for animal consumption, leading to heightened 
concentrations of nutrients and pollutants in water sources. This 
decline in water availability can detrimentally impact livestock health 
and production by including heat stress, diminishing feed intake and 
directly interfering with physiological and metabolic functions. 
Livestock exhibit particular sensitivity to alterations in water quality 
and availability, as increased salt levels in water and feed can depress 
feed intake and production, thereby compounding the challenges 
imposed on livestock by climate change.

CONCLUSION
In conclusion both direct and indirect effects of climate change on 
livestock pose complicated issues which is require for comprehensive 
understanding as well as proactive mitigation and adaptation plans. 
Direct consequences that effect livestock health, welfare and 
productivity include diminished feed intake, lowered production of 
animal milk and meat. Compromised reproductive process, stress from 
disease and parasites and increased mortality rates. The problems 
faced by livestock producers are further exacerbated by indirect effects 
such as changes in uctuations in crop yields for animal feed, 
modications in the composition of pastures and production of forage, 
changes in the quality of forage, reduced water availability. we can 
work to ensure the welfare of livestock populations, protect food 
security and promote sustainable agricultural practices in a changing 
climate by realising the interconnectedness of the direct and indirect 
effects of climate change on livestock and taking proactive measures. 
Strategies such as improved water management, diversied feed 
sources, selective breeding for heat tolerance and early warning 
systems for diseases outbreaks can help mitigate the adverse effects of 
climate change on livestock.
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