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Weather vs Climate

Global warming & temperature rise are due to human 

activities.

Given current trends, temperature extremes, heat waves, 

and heavy rain frequencies will be on rise. 

The earth’s temperature and seas will continue to rise

into the next millennium.                                

A double or triple atmospheric CO2 concentration change 

from 350 to 700 or 900-1000 ppm is expected  (IPCC, 2007).
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Predicted change in 

temperature/Climate (IPCC, 

2007; 2014)

IPCC (2014) report predicts 

global temperatures increase by 

up to 4.8°C by the year 2100.
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Agriculture/Food security vis-a-vis population growth!

World’s population will reach 9 billion by 2050.

FAO estimates that agricultural production will increase by

60% by 2050. Human practices in this regard will impact

CC.

Climate change adds extra challenges in reaching this

goal – esp. developing countries where food insecurity &

poverty are prevalent.

1. Introduction/ Background on Climate Change (CC)
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e.g, due to CC, there will be negative effects on agriculture

including:

Decrease in food production, loss of soil fertility through

erosion of top soil, changes in soil moisture and

temperature, heat stress on plants, etc.

Reduced crop yields (in hot areas, and vice versa in cold

areas) from rain-fed agriculture by up to 50% in many

countries (Cline, 2007).

Reduced productivity and increased production cost of

livestock (reduced feed and fodder availability).

Increased food insecurity and poverty.

1. Introduction/ Background on Climate Change (CC)
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Projected 

changes in 

crop yields due 

CC (IPCC, 

2007)
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+ water activity (aw)

+ temperature (To)

+ pH

+ competition

+ nutrient availability

2. Climate Change and Mycotoxin Contamination of 

Foods: impact

Environmental & 

Biological factors

Toxigenic fungi often contaminate agricultural commodities and under

favourable conditions (e.g., temperature, moisture), they produce

mycotoxins
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aw x To stimulates toxin biosynthetic gene expression in

different mycotoxigenic fungi (Schmidt-Heydt et al., 2008)

CC interacting with aw x To affects the relative expression of

genes in the biosynthetic pathway of AFB1 production (Abdel-

Hadi et al., 2012).

The 3-way CC interacting factors (aw, To and CO2)

increased the relative expression of genes in the AF

production biosynthetic pathway resulting in increased

phenotypic AFB1 production (Medina et al., 2014)

2. Climate Change and Mycotoxin Contamination of 

Foods: impact
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Effects of CC on mycotoxin production (Paterson & Lima, 2011)
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2. Climate Change and Mycotoxin Contamination of 

Foods: impact
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Examples of CC-Mycotoxin reports in PR journals
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2. Climate Change and Mycotoxin Contamination of Foods: 

trends - e.g., AF in maize (Battilani et al., 2016)

Summary statistics for estimated aflatoxin risk index (AFI) values in maize 

and wheat in Europe for 100 years, in the present, +2 °C and +5 °C climate 

change scenarios (copied from Battilani et al., 2016). 
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2. Climate Change and Mycotoxin Contamination of 

Foods: trends



Impact of climate change on agriculture and food security has been

extensively investigated and discussed at almost all relevant high level

meetings worldwide. However, limited attention has been paid to food

safety from mycotoxin perspective, requiring urgent attention.

Presumably/partly for this reason, in 2009, the European Food Safety

Authority (EFSA) launched a project to predict how climate change

could increase the amount of AFB1 in cereals (Guy Montague-Jones,

15-Jul-2009).

Today, more investigations into the impact of CC on mycotoxin

production is being conducted, although more is needed to convince

policy makers and get their attention to further protect populations from

CC-provoked mycotoxicosis.
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Examples of CC-Mycotoxin reports in PR journals

Climate change and mycotoxin prevalence

Broadening Horizons N°8, May 2014

By Paula Kovalsky*

Climate change and its impact on fungal profile

The Intergovernmental Panel on Climate Change (IPCC) report of

2014 shows different global trends



CC affects agricultural productivity with negative impact on

crop yields.

More attention is needed to mitigate effects of CC on

agriculture, food security and food safety (e.g., from mycotoxin

production perspective).

Evaluation of impact of CC on mycotoxin production requires

several years of monitoring of To, rainfall and mycotoxin profiles

in staples.

Impact of CC on mycotoxin contamination of foods is

influenced by the 3-way CC interacting factors of aw × To × CO2

Conclusion
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