
Figure Captions  

Fig. 1. The bibliometric analysis of studies on the interaction of MNPs and pesticides 

in the environment.  (a) Network Overlay visualization map that depicting literature trends 

over the last five years, (b) Network Visualization map showing clusters of co-occurring 

terms, (c) Sankey diagram on number of core studies on the adsorption of pesticides on 

MNPs in the environment, (d) Sankey diagram on number of core studies on ecotoxicology 

of pesticides and MNPs in the aquatic and terrestrial organisms. Created with 

(https://www.vosviewer.com). 

Fig. 2. Interactions between MNPs and pesticides in the environment. The adsorption 

capacity of (a) carbofuran and (b) carbendazim pesticides on PE and PP polymers; the 

adsorption capacity of (c) flusilazole and (d) epoxiconazole on PE and PS polymers; 

sorption kinetics atrazine on pristine and aged PS, PE, and PP polymers: (e) pseudo-first-

order and pseudo-second-order kinetic models and (f) intraparticle diffusion model. Where 

Qe (mg/g) is the amounts of adsorbed pesticides at equilibrium. Copyright (2021-2022) 

Elsevier. (a, b) Adapted with permission from (Mo et al. 2021). (c, d) Adapted with 

permission from (Liu et al. 2022). (e, f) Adapted with permission from (Wang et al. 2022). 

Fig. 3. Factors affecting the adsorption of pesticides on MNPs in the aquatic and terrestrial 

environment. Created with www.biorender.com 

Fig. 4. Combined toxicological impacts of MNPs and pesticides in the freshwater, marine 

water and terrestrial ecosystem. Created with www.biorender.com 

Fig. 5. Accumulation and toxic implications of MNPs and pesticides in aquatic and 

terrestrial organisms: (a) NPs uptake in zebrafish larvae exposed to fluorescent PS-NPs 

for 96 h to control, NPs, DDE and NPs + DDE mixture, the representative images obtained 

at 96 hpf were captured using a green fluorescence filter, (b) ROS production determined 

by the relative fluorescence of daphnids after 48 h exposure of D. magna to glyphosate 

(Gly) and polystyrene nanoplastics (PSNPs) as individual compounds and in a mixture, (c) 

H&E stained tissue sections showing microplastic accumulation in  control group (A, A′), 

2,4-dichlorophenoxyacetic acid (B, B′), MP (C, C′) and mixture (D, D′) in earthworms 

tissues after 14 days of exposure. Microplastic particles (red arrows) appear glowing in 

polarized light (A′, B′, C′, D′). TC: Connective tissue, N: nucleus, MT: muscle tissue. 

Copyright (2022) Elsevier. (a) Adapted with permission from (Varshney et al. 2023). (b) 

Adapted with permission from (Nogueira et al. 2022). (c) Adapted with permission from 

(Boughattas et al. 2021).   
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