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ABOUT THE STUDY
Pesticides are widely used to protect crops from pests and 
diseases. However, their use can have negative impacts on soil 
biota, including soil organisms such as bacteria, fungi, and 
earthworms. Ecological risk assessment of pesticides on soil biota 
is essential to ensure sustainable agricultural practices. In this 
commentary, we will discuss the importance of an integrated 
field-modeling approach to ecological risk assessment of 
pesticides on soil biota.

The ecological risk assessment of pesticides on soil biota typically 
involves laboratory and field experiments to determine the 
toxicity of the pesticide and its effects on soil organisms. 
However, laboratory experiments are limited in their ability to 
replicate the complex and dynamic soil ecosystem. Field 
experiments can provide more realistic data but can be costly and 
time-consuming. Furthermore, field experiments may not be able 
to assess the long-term effects of pesticides on soil biota.

To address these limitations, an integrated field-modeling 
approach has been proposed for ecological risk assessment of 
pesticides on soil biota. This approach involves combining field 
data with computer models to simulate the fate and effects of 
pesticides in the soil ecosystem. The models can provide a more 
comprehensive and realistic assessment of the ecological risks of 
pesticides, including long-term effects and interactions with other 
soil organisms and environmental factors.

One example of an integrated field-modeling approach is the use 
of the Pesticide Risk Assessment for Soil and the Environment 
(PRASE) model. The PRASE model simulates the fate and effects 
of pesticides in the soil ecosystem and estimates the risks to soil 
biota. The model considers factors such as pesticide properties, 
application rate and frequency, soil properties, and climate. By 
combining field data with the PRASE model, a more 
comprehensive and realistic assessment of the ecological risks of 
pesticides can be obtained.

The integrated field-modelling approach has several advantages 
over traditional laboratory and field experiments for ecological risk

risk assessment of pesticides on soil biota. Firstly, the approach 
can provide more comprehensive and realistic assessments of the 
ecological risks of pesticides, including long-term effects and 
interactions with other soil organisms and environmental factors. 
Secondly, the approach can be used to simulate the effects of 
different pesticide management strategies, enabling the 
identification of sustainable and effective pesticide use practices. 
Thirdly, the approach can reduce the cost and time required for 
field experiments.

The integrated field-modelling approach also has implications for 
sustainable agricultural practices. By providing more 
comprehensive and realistic assessments of the ecological risks of 
pesticides on soil biota, the approach can inform the 
development of sustainable pesticide use practices that minimize 
the negative impacts on soil biota. The approach can also help to 
identify areas where additional research is needed to improve the 
understanding of the ecological risks of pesticides on soil biota.

Despite the potential of the integrated field-modelling approach, 
there are still several challenges that need to be addressed. Firstly, 
the accuracy and reliability of the models depend on the quality 
and quantity of field data used for calibration and validation. 
Therefore, efforts should be made to collect and share high-
quality field data for use in the models. Secondly, the models 
may not be able to capture all the complex interactions and 
dynamics of the soil ecosystem, and further research is needed to 
improve the models' accuracy and reliability. Thirdly, the models 
may not be suitable for assessing the risks of new or untested 
pesticides, and additional research is needed to develop models 
for these pesticides.

In conclusion, an integrated field-modeling approach has the 
potential to improve the ecological risk assessment of pesticides 
on soil biota. By combining field data with computer models, a 
more comprehensive and realistic assessment of the ecological 
risks of pesticides can be obtained. This approach can inform the 
development of sustainable pesticide use practices that minimize 
the negative impacts on soil biota and help to identify areas 
where additional research is needed to improve the 
understanding of the ecological risks of pesticides on soil biota.
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