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Abstract: 

There is evidence that insects react to climate change, according to a summary of recent studies on the 

subject. Insects can provide insights into how biodiversity is impacted by climate change. The review 

looks at how a variety of factors, such as high CO2, ozone concentration, temperature swings, etc., affect 

insects. There connection between insects and climate change has to be further studied. 
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Introduction  

Insect are a major contributor to ecosystem services, acting as herbivores, pollinators, predators and parasites. 

Change in their abundance and diversity are likely to alter the services they provide (Hillstrom and Lindroth, 

2008).  

As a result of recent human activities and their effects on the global climate, plants will face new 

environmental conditions in the near future, such as higher CO2, and O3 concentrations, higher temperatures 

and UV radiation and changes in seasonal rainfall patterns. Insects represent about half of the biodiversity 

described so far (Speight et al., 1999).  

One of the main effects of rising temperature and changing climates is the progress made in the phenology of 

life history events for numerous plant species and animal species that have the ability to throw off the 

synchronization between increasing pairs (Memmolt et al., 2007). For numerous insect herbivores, adhering 

to plant phenology is essential, since growth beyond the window of ideal conditions frequently results in direct 

implication for fitness (VanAsch and Visser, 2007). 

 In terms of deep history, the Ordovician period, 475 million years ago, is when terrestrial plants and insects 

first appeared (Misof et al., 2014). Around 30 million years later, due to glaciation and declining sea levels, 

and estimated 86% of all marine species on earth went extinct at the Ordovician – Silurian boundary (Christie 

et al., 2013). 

Climate change is expected to change species distribution as well as behaviour, life history, and morphological 

adaptation in order to find suitable conditions to cope with altered environment. Studies on vertebrates, 

particularly endotherm species, provide most of our knowledge on this subject. However, how small 

ectotherms like insects react to higher temperature is still unclear (Polidori et al., 2020). 

 

Changes in winter may affect organisms seasonal phenology patterns, alter the synchrony of closely 

interacting species, and cause unpredictable results on multiple ecological scales as a result of global warming 

(Tougeron et al., 2020). 

 

Variation of temperature   

One of the most significant changes that terrestrial ecosystems will face in the upcoming years is global 

warming. The weather changes intergovernmental panel by the year 2100, the IPCC (Team et al., 2007) 

projected that air temperature would have increased by 1.1 to 6.4°C. Since insects are ectothermic, they are 

likely to react to temperature changes quickly (Robinet and Roques, 2010). Rising temperature have the ability 

to change the most terrestrial insect life history parameters, thereby changing the ecological roles that these 

insects play as well as intra and interspecies interactions. Insects may be directly impacted by global warming 
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through changes in physiology and behaviour or indirectly, particularly through effects on host plants and / or 

natural adversaries. Despite extensive research on the consequences of increase CO2, and O3 particularly in 

temperate ecosystem, in the scientific literature there has been little attention paid to how experimentally high 

temperature impact plant characteristics that could indirectly influence herbivory. Zvereva and Kozlov, (2006) 

claim that it is impossible to make broad conclusions from the limited cade studies that are available. 

Effects of higher CO2 on the insects  

Aphids are sap sucking insects. Research has shown, for instant, that, in spite of studies conducted to access 

aphid responses to variation in CO2, concentrations in the atmosphere, it is currently no feasible to established 

broad guidelines or anticipate how Aphids species, populations or even clones will react to global climate 

changes (Hulle et al., 2010). 

The Impact of elevated carbon dioxide concentrations are currently a major source of worry as a pre industrial 

concentration by roughly 30% and anthropogenic activities are responsible for the continual rise in CO2, 

levels. Compared to the pre industrial era’s roughly 280 ppm, the projected concentrations of CO2, in 2100 is 

between 540 and 970 ppm (Stiling et.al., 1999). 

Change in plant quality brought on by elevated CO2, may have an impact on insect richness, abundance and/ 

or variety as well as herbivory patterns. Many research have now examined how herbivores react to these 

changing condition and how CO2, enrichment affects them, mediated by changes in properties of host plant 

(Reviewed by Stiling and Cornelissen, 2007).  

Effects of elevated ozone (O3) on insects  

In addition to increase CO2, another changes that plant and consequently insects will have to deal within the 

near future is increased tropospheric ozone (O3) concentration. According to Witting et al. (2009) and Lindroth 

(2010), tropospheric id acknowledged as the most pervasive and harmful pollutants affecting agricultural and 

forestry ecosystems in north America and Europe. O3 concentration have risen by over 40 percent since pre 

industrial era (Lindroth, 2010) and this is predicted to have an effect on herbivores insects indirectly as well 

as directly on plant species. Elevated O3 will probably have indirect effects on insects, depending on how 

much the quality of the host plant changes (bottom-up factors) and / or how much the impact of natural 

enemies changes (top-down factors). Increased O3 may alter the natural enemy population by influencing host-

finding through modifications to the variety, quantity and quality of prey or altering natural enemy behaviour 

(Hillstrom and Lindroth, 2008). 

Variation in the patterns of rainfall 

 The impacts of hurricanes and floodings on insects- plant interactions have not been extensively studied to 

date, mostly because it is challenging to collect pre and post data that would allow for comparisons of 

herbivory patterns, insect abundance and /or community composition. There are currently four studies that do 

not permit generalizations. Hunter and Forkner (1999), for instance, used data from plants on hurricanes 

damaged and undamaged sites in North Carolina to demonstrate that, although oak and maples trees in 

damaged sites had higher tannin concentration, they were also more defoliated by insect herbivores, 

suggesting that the trees increased the levels of defence after disturbances were insufficient to keep insects at 

bay.   

How insects respond to climate change  

From plants to vertebrates, phenological changes have been observed in a variety of taxa, making them 

perhaps the best documented reactions to the recent climate change (Root et. al., 2003; Root and Hughes, 

2005). Warming is therefore predicted tp push species to change their distributions by moving into newly 

formed climatic zones and by vanishing from regions that have lost their suitability for a certain climate 

(Hughes, 2000).  

Range contractions at the warm, lower altitudinal and latitudinal boundaries of a species range and range 

expansion at the cool, upper altitudinal and latitudinal limits will contribute to change in distributions. For 
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several species from all over the world, there have been numerous reports of recent distributional shifts 

(Pounds et al., 2005; Wilson et al., 2005; Hickiling et al., 2006).  

As most populations have a fair amount of environmental adaptations, climate change will modify the 

selection forces within those groups. Consequently, evolutionary responses may occur because features that 

provide high fitness in the current climate might not be as effective in the new climate. Insects have a 

considerable potential for evolutionary change because of their quick growth, short generation durations and 

high rate of reproduction, which allow populations to adapt quickly to changing environmental conditions. 

Thus, it is not unexpected that the majority of empirical data pertaining to evolutionary modifications 

originates from species of insects (Parmesan, 2006; Thomas, 2005). 

 It is possible that changing species interactions within communities resulted from the observed changes in 

phenological patterns and distributions of individual species. There is a great chance that current species 

relationships may be disrupted because the level of response varies throughout species (Visser and 

Lambrechts, 2004). 

Conclusion 

Overview of current research on insect response to climate change there is evidence that insects respond to 

changes in the climate.information on how climate change affects biodiversity can be obtained from insects. 

The review examines the effects of a range of conditions on insects, including elevated CO2, ozone 

levels,temperature fluctuations, etc. Further studies are needed to examine the relationship between insect 

species and climate change. 
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