ICIA \QAG RIFA  “AGRICULTURE AND FOOD - CURRENT AND FUTURE CHALLENGES”

October 16, 2026

Mixtures of agrochemicals reshape soil microbial phenotypic
structure more than individual applications
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Background
Agrochemical mixtures are widely used in agriculture to protect
crops and ensure sustainable harvest.
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However, the combined mechanism underlying their impacts on the

soil microbiota remains unknown.

ale -l
b e o
il
Lot Oy, ﬁ:’\.
o -“.‘s‘
nectarrich = Mbee ¢ o *
dum.a*!m o P o -
* ¥ B g
g - sanme I
’yi d Assessmontof multiplo
et BCTINY AL
[ Trn ‘ e TS W ey ™ busesn gy ™™ e

https://www.nature.com/articles/d41586-026-00039-4

ms https://link.springer.com/article/10.1186/s40538-024-00708-4

Methods

Steps from sample handling and sample preparation for analysis
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Mass spectrometric analysis (MALDI TOF/TOF and GC-MS/MS)
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Results and discussions
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variation through exposure to single and mixtures of
atrazine (A), chlorpyriphos (C), and thiamethoxam (T) for
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Soil microbiome diversity index variation through
exposure to single mixtures and mixtures of . .
agrochemicals. A — atrazine; C — chlorpyriphos; T — Nitrate Reclucing & Mathanotroph B
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Conclusions

The results demonstrated that studied pesticides, either individually or in
combination, have different effects on the soil microbiome.

A significant effect on the phenotypic structure and abundance of the microbiome,
diversity index, and dominance ratio was observed.

According to the results of our toxicity assessment, a lower impact was observed
for fungal phenotypes than for bacterial phyla.

We observed that there were phenotypic groups that reacted positively to certain
exposure conditions.

These findings suggest that there are microorganisms that can deplete the tested
pesticides and use them as nutrient or energy resources.

These findings can contribute to a better understanding of the response of the soil
microbiome to potential challenges posed by management practices.
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