


Impacts of Climate Change and Invasive Lantana camara on Livestock Production in East Africa

ABSTRACT
Livestock production is vital to economic and nutritional security across East Africa, supporting millions of pastoral households. However, this sector faces severe pressure from the converging threats of climate change and Lantana camara invasion. Climate change manifests through prolonged droughts, rising temperatures, and irregular rainfall, which reduce pasture growth, water availability, and animal survival. Concurrently, Lantana camara invades degraded rangelands, forming dense thickets that suppress palatable forage by over 50% and produce hepatotoxic lantadenes that can be fatal to cattle, sheep, and buffalo. These pressures operate synergistically: climate-induced vegetation stress creates invasion niches that Lantana exploits, while its toxicity exacerbates livestock vulnerability during climatic extremes. The article concludes that pastoral communities, including the Maasai, Borana, and Afar, face escalating food insecurity without integrated strategies combining climate adaptation, Lantana management, and livestock livelihood support. Urgent policy action is needed to prevent the collapse of livestock systems sustaining regional economies and cultural heritage.
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1. INTRODUCTION
Livestock production plays a vital role in the economies and livelihoods of East African countries such as Tanzania, Kenya, South Sudan, Burundi, Uganda, and Ethiopia. Thousands of households in East Africa rely on cattle, goats, sheep, and poultry for food, income generation, manure, transport, and social security (Flax et al., 2023). The livestock sector also contributes significantly to national gross domestic products and supports employment throughout agricultural value chains (Oosting et al., 2021). However, climate variability and environmental degradation are placing unprecedented pressure on livestock systems in the region. Increasing temperatures, unpredictable rainfall patterns, and prolonged dry spells can reduce pasture availability for ruminant livestock (Messmer et al., 2024; Papakonstantinou et al., 2024; Peter et al., 2024). As a result, livestock productivity may decline, consequently reducing food security, income, and the livelihoods of rural communities.
Among the emerging environmental threats, the spread of invasive plant species has become increasingly alarming. One of the most problematic invasive shrubs is Lantana camara, a highly adaptable and aggressive weed that thrives in disturbed ecosystems and semi-arid environments. Originally introduced as an ornamental plant, Lantana camara has now invaded rangelands, forest margins, roadsides, and grazing areas throughout East Africa (Bogale & Tolossa, 2021). Its rapid expansion, combined with climate-induced stress on natural pastures, poses serious consequences for livestock productivity and ecosystem sustainability (Ssali et al., 2024). Consequently, food security among pastoral and agro-pastoral societies is likely to decrease because of the impacts of climate change and invasive species, particularly Lantana camara.
This opinion article highlights how climate change and Lantana camara can interact and reduce livestock production in East Africa and emphasize the urgent need for integrated mitigation and adaptation strategies.


2. MAIN ARGUMENTS
2.1 Climate Change Reduces Livestock Productivity
One major argument is that climate change is significantly reducing livestock productivity in East Africa through prolonged droughts, rising temperatures, irregular rainfall, and increased disease prevalence (Papakonstantinou et al., 2024). Most of the places in the East Africa region face challenges in livestock production because they heavily depend on rainfall for the availability of animal feed; thus, prolonged droughts can lead to reduced animal productivity and animal products.
These environmental stresses reduce pasture growth, water availability, reproductive performance, and animal survival rates. Heat stress lowers feed intake and milk production, while droughts lead to severe feed shortages and livestock mortality. Pastoral and agro-pastoral communities are already experiencing declining herd productivity and increasing economic losses due to climate-related shocks (Mutengwa et al., 2023). The following are the implications of climate change on livestock production (Table 1).
Table 1. The effect of climate change on Livestock production in East Africa
	S/No
	Climate Change impacts
	Specific effects
	Outcomes to the farmers
	Reference

	1. 
	Feed and Water
	Scanty pasture, dried-up wells, and poor-quality forage.
	High costs for supplemental feed; animals travel longer distances
	(Duku et al., 2025)

	2. 
	Productivity
	Lower milk yields and slower weight gain (stunting).
	Reduced daily income and less food for the household.
	(Radeny et al., 2022)

	3. 
	Health
	New migration of pests (ticks/flies) and heat-related illness.
	Increased spending on veterinary medicine and vaccines.
	(Bogale & Tolossa, 2021)

	4. 
	Reproduction
	Declining fertility rate
	Slow growth rate
	(Chari & Ngcamu, 2022)

	5. 
	Survival
	High mortality rate during dry season
	Total loss of assets and collapse of pastoralist livelihoods.
	(Radeny et al., 2022)



2.2 Lantana camara Accelerates Rangeland Degradation
Invasion of Lantana camara worsens pasture degradation by suppressing the growth of palatable forage species. The shrub forms dense thickets that reduce grazing areas and biodiversity, making rangelands less productive for livestock. Most invasive species, including lantana, have a tendency to dominate in the area, so when they attack a specific rangeland, they can reduce the forage that is available for the livestock. In this context, they can cause a shortage of grazing land (Annpurna et al., 2026) and can suppress livestock grass species by providing huge shade and hence, livestock productivity may be minimised (Gusha et al., 2024). A study conducted in East Africa shows that Lantana camara can reduce more than 50% of livestock forage (Beale, 2026). This is due to the fact that the invasive weed has the ability to compete and defeat forage plants that are consumed by grazing and browsing livestock (Figure 1).
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Figure 1. Lantana camara suppress forage grass in the rangeland (Source: Clive Nichols)

2.3 Lantana camara Contains High Levels of Anti-nutritional factors (ANFs)/Toxins that can be Lethal to the Livestock
When there is irregular rainfall in a certain area, Lantana camara can grow rapidly, leading to increased production of toxic compounds in its leaves known as “lantadenes”, which can be fatal to livestock (Kato-Noguchi & Kato, 2025). This can be discovered by the grazing livestock; when they consume toxic leaves, thereby causing damage to the liver and kidneys of the ruminant livestock (Figure 2), especially cattle, buffalo, and sheep, which can lead to death (Ntalo et al., 2022). Under that circumstance, livestock production can be reduced due to the fact that many animals may die, while those that survive can be less productive because of the exposure to the toxic leaves of the invasive species (Govindaiah et al., 2021).

Animals that consume Lantana camara have a higher possibility of ingesting lantadenes A and B, toxic compounds that can damage the liver and kidney and hence weaken the immune system (Apriliana et al., 2021). The liver plays a significant role in the immune response by creating proteins necessary for blood clotting and inflammation, together with filtering toxins from the blood. Thus, when livestock consume lantadenes, the resulting liver damage can stimulate several immunological reactions, such as impaired immune response and oxidative stress (Dhikale et al., 2022).
Some ruminant animals may develop chronic infections caused by the lantadenes chemical, making them more susceptible to other diseases (Mossie & Yirdaw, 2023). This situation is particularly common among cattle grazing on the communal rangelands. Consequently, these effects can reduce the productivity of livestock in terms of milk and meat production, leading to reduced household income and low food security.
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Figure 2. Dead cattle due to poison caused by Lantana camara 
(Govindaiah et al., 2021)

2.4 Climate Change and Lantana camara Reinforce Each Other
Most researchers argue that climate change and Lantana camara invasion interact synergistically (Paul et al., 2021). Drought and overgrazing weaken native vegetation, creating open spaces that favor invasive species establishment (Tiwari et al., 2022). Since Lantana camara is drought tolerant, it survives under harsh climatic conditions better than many native pasture species (Figure 3). These relationships may reduce livestock production by decreasing the availability of pastures in grazing lands.

Figure 3. The synergy between Lantana camara and Climate Change
2.5 Livestock-Dependent Communities Are Highly Vulnerable
Millions of rural livelihoods in East Africa are heavily dependent on livestock, making communities highly vulnerable to environmental change (Cramer et al., 2025). Reduced livestock productivity directly affects household income, food security, and nutrition. For instance, Maasai people in Kenya and Uganda; Borana and Somali from Kenya, Somalia, and Ethiopia; and Afar people in Ethiopia, Eritrea, and Djibouti are among the societies most affected by climate change and the spread of Lantana camara.
Women and youth are particularly affected because they often depend on livestock-related activities for economic survival (Kuule et al., 2022). Therefore, the combined effects of climate change and invasive weeds may increase poverty and social instability in vulnerable communities.
3. COUNTER-ARGUMENT AND REBUTTAL
3.1 Criticism 1: Livestock Systems Can Adapt to Climate Change
Pastoral communities have historically adapted to environmental variability through mobility, herd diversification, and indigenous grazing management. With investment in drought-tolerant forage, water harvesting, and improved breeds, livestock systems can withstand climate change without catastrophic collapse (Grigorieva et al.,2023).
While indigenous adaptation strategies have proven resilient over centuries, the current pace and magnitude of climate change fundamentally differ from historical variability, particularly when compounded by invasive Lantana camara. Prolonged droughts, rising temperatures, and irregular rainfall are not merely cyclical challenges but accelerating trends that outstrip traditional coping mechanisms. Critically, these climate stresses create ideal conditions for Lantana camara to establish dense thickets that further reduce grazing areas, meaning livestock production faces a dual squeeze: less forage from drought and less accessible land from invasion (Feliciano et al., 2022). Even drought-tolerant forage species struggle to establish where Lantana dominates, and water harvesting cannot compensate for pastures poisoned by lantadenes. The suggestion that governments will invest in adaptive measures assumes institutional capacity that remains absent in resource-constrained East African nations, while livestock continue dying from both starvation and lantana toxicity.
3.2 Criticism 2: Lantana camara is Not Always Entirely Harmful
Some scientists argued that Lantana camara can provide ecological benefits, including soil erosion reduction, habitat for birds and insects, and utility for firewood, fencing, and traditional medicine (Aditya et al., 2024). It should be viewed as a manageable resource rather than purely destructive.
This perspective dangerously conflates minor ancillary benefits with overwhelming ecological and economic costs to livestock production under climate change pressures. The article establishes that Lantana camara reduces livestock forage by over 50% (Beale, 2026) and produces lantadenes that can cause fatal liver and kidney damage in cattle, buffalo, and sheep (Ntalo et al., 2022) precisely when climate change has already diminished pasture quality and quantity. While the shrub may provide temporary erosion control, it achieves this by forming dense thickets that permanently suppress native vegetation and biodiversity, leaving livestock with even fewer feeding options during drought periods (Gusha et al., 2024). As climate change intensifies and dry seasons lengthen, the opportunity cost of tolerating lantana far exceeds its limited utility, because every hectare occupied by this invasive shrub represents lost capacity to feed animals already facing heat stress and nutritional deficit.
3.3 Criticism 3: Poor Land Management Is the Main Problem
Unsustainable practices such as overgrazing, deforestation, bush burning, and poor pasture management may create conditions for invasion (Bano et al., 2023). Improving grazing management could control Lantana camara regardless of climate change.
This argument creates a black-and-white thinking between land management and climate drivers. Blaming pastoralists for land degradation ignores that these communities practice mobility precisely to prevent overgrazing, yet climate change compresses their spatial and temporal options, forcing animals to graze in Lantana-infested areas they would normally avoid. Even well-managed rangelands face invasion when climate stress reduces native competitiveness, and improved grazing management cannot reverse toxicity once livestock consume the leaves (Daba & Mammo, 2024). The main problem framing serves to absolve broader structural drivers like climate policy failures, historical land dispossession, and lack of veterinary services while placing the burden on the most vulnerable populations whose livestock are already weakened by rising temperatures and now face additional poisoning from Lantana camara.
4. CONCLUSION
The intersection of climate change and Lantana camara invasion represents an existential threat to livestock-dependent communities in East Africa that demands urgent, integrated responses. This article has demonstrated that climate-induced stresses, namely, prolonged droughts, rising temperatures, and irregular rainfall, consistently undermine livestock production through reduced forage, impaired reproduction, increased disease burden, and elevated mortality. Simultaneously, Lantana camara capitalises on these degraded conditions, forming dense toxic thickets that further diminish grazing resources and poison cattle, sheep, and buffalo through hepatotoxic lantadenes.
The synergy between these dual pressures creates a vicious cycle: climate change weakens native pastures, facilitating Lantana establishment; Lantana then reduces forage availability precisely when animals are already stressed by heat and nutritional deficit; weakened livestock become susceptible to chronic infections; and declining livestock productivity entrenches poverty among pastoral and agro-pastoral households. Counterarguments suggesting adaptation capacity, beneficial uses of Lantana, land management solutions, or distraction by other invasive fail to engage with the magnitude, lethality, and structural drivers of this crisis.
The vulnerability of communities such as the Maasai, Borana, Somali, and Afar who maintain livestock-based livelihoods across transboundary rangelands demands policy responses that transcend single-sector interventions. Effective mitigation requires climate adaptation strategies (drought-tolerant forage development, water harvesting infrastructure, and early warning systems) integrated with invasive species management (biological control of Lantana, mechanical removal, and community-based monitoring). Critically, these technical solutions must be accompanied by recognition of pastoral land rights, investment in veterinary services for Lantana poisoning treatment, and support for women and youth who disproportionately bear the economic consequences of livestock decline.
Without such integrated action, the compounding effects of climate change and Lantana camara will continue to erode food security, household incomes, and social stability across East Africa. The window for preventive intervention narrows as both climate impacts and invasive spread accelerate. The question is not whether livestock production systems can survive these pressures indefinitely, but whether regional governments and international partners will mobilise resources quickly enough to prevent systemic collapse. The evidence presented here suggests that delay will be measured in lost livestock livelihoods, degraded landscapes, and irreversible damage to one of Africa's most important food production systems.
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