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Systemic Pes�cides
In the 1990’s, the systemic pes�cides Fipronil and the Neonico�noids (neonics) were first introduced on the 
global market. Over the past few years systemic insec�cides have rapidly grown to become the most widely 
used and fastest growing class of insec�cides worldwide with a market share of at least 24%.  

Systemic pes�cides are mainly used to control sucking insects, some chewing insects including termites, soil 
insects, and fleas on pets. Suspected of being the cause of worldwide decline of honey bees and wild 
pollinators and of the observed massive decline of entomofauna at large as well as the parallel decline in 
insec�vorous bird popula�ons, be�er insight in its ecological risks are urgently needed. 

Effects of sub-lethal and chronic exposure 
Neonico�onoids are unique in their harmfulness to insects in 
sub-lethal dose and chronic exposure, at field- relevant 
concentra�ons. Some examples are: 

�� Reduced fecundity of worker bumble bees1  

�� Adverse effects of imidacloprid on the burrowing behaviour of 
two earthworm species2 

�� Homing failure of honey bees, severely affec�ng popula�on 
dynamics 3 

�� Synergis�c effects with honey bee pathogens4 
1Laycock, I., Lenthall, K. M., Barra�, A. T., & Cresswell, J. E. (2012). Effects of imidacloprid, a neonico�noid pes�cide, on reproduc�on in worker bumble 
bees (Bombus terrestris). Ecotoxicology (London, England).  
2Di�brenner, N., Moser, I., Triebskorn, R., & Capowiez, Y. (2011). Assessment of short and long-term effects of imidacloprid on the burrowing behaviour 
of two earthworm species (Aporrectodea caliginosa and Lumbricus terrestris) by using 2D and 3D post-exposure techniques. Chemosphere, 84(10), 
1349-55. Elsevier Ltd. doi:10.1016/j.chemosphere. 
3Henry, M., Béguin, M., Requier, F., Rollin, O., Odoux, J.-F., Aupinel, P., Aptel, J., et al. (2012). A common pes�cide decreases foraging success and 
survival in honey bees. Science (New York, N.Y.), 336(6079), 348-50.  
4Aufauvre, J., Biron, D. G., Vidau, C., Fontbonne, R., Roudel, M., Diogon, M., Viguès, B., et al. (2012). Parasite-insec�cide interac�ons: a case study of 
Nosema ceranae and fipronil synergy on honeybee. Scien�fic reports, 2, 326.  

Image courtesy of Saori Yasutomi, ar�st 
Illustra�ons were first published in "The Threat of Neonico�noid Pes�cides on 

Honeybees, Ecosystems, and Humans" (Japan 
Endocrine-disruptor Preven�ve Ac�on, 2010) 

Environmental fate 
In field condi�ons, neonics are highly persistent 
in soil and water. Cases are documented where 

plants grown on previous treated soil 2 years 
a�er field applica�on s�ll produced pollen and 
nectar with detectable amounts of imidacloprid 

in amounts sufficient to produce sub-lethal 
effects in honeybees1. In surface water half-life 

�mes up to 160 days have been observed. 
1Maxim, L., & van der Sluijs, J. P. (2007). Uncertainty: Cause or effect of stakeholders’ 
debates? Analysis of a case study: The risk for honeybees of the insec�cide Gaucho®. 

SCIENCE OF THE TOTAL ENVIRONMENT, 376, 1–17.  

Used on: 
Alfalfa, bulbs, canola, cereals, 
citrus, corn, coffee, co�on,  fruits, 
grapes, oil seed rape, pastures, 
potatoes, rice, sorghum, 
soybeans, sugar beet, sugarcane, 
sunflowers, tea, tobacco, tropical 
planta�ons and vegetables. 

Development of insec�cidal classes in seed 
treatment, 1990–2005, expressed as % of total. 

Source: Elbert, A., et al. (2008). Applied aspects of 
neonico�noid uses in crop protec�on. Pest 
management science, 64(11), 1099-105. 

Exposure Paths 
Exposure of non-target organisms to systemic pes�cides  can 
occur via mul�ple pathways, of which some are shown below: 

Pollen 

Contamina�on of surface 
and groundwater 

Nectar 

Gu�a�on or 
Honeydew 

Contamina�on of 
the soil 

Airborne par�cles  
and spillage of seeds 
during sowing 

Uptake in 
treated plant 

Treated seeds For example, the median lethal dose 
(LD50) for honeybees of imidacloprid 
(the most widely used neonic) is 3.7 
nanogram (= 1/1.000.000.000 gr) per 
honeybee, making it 7297x more toxic 
than DDT (Bonma�n, 2009).  

Pes�cide ® Use LD50 ng/
bee Tox/DDT 

DDT Dinocide Insec�cide 27,000.0 1 
Amitraz Apivar I/Acaricide 12,000.0 2 
Coumaphos Perizin I/Acaricide 3,000.0 9 
Tau-fluvalinate Apistan I/Acaricide 2,000.0 13.5 
Methiocarb Mesurol Insec�cide 230.0 117 
Carbofuran Curater Insec�cide 160.0 169 
λ-cyhalothrine Karate Insec�cide 38.0 711 
Deltamathrine Décis Insec�cide 10.0 2700 
Thiamethoxam Cruiser Insec�cide 5.0 5400 
Fipronil Regent Insec�cide 4.2 6475 
Clothianidine Poncho Insec�cide 4.0 6750 
Imidacloprid Gaucho Insec�cide 3.7 7297 
Source: Dr. J.M. Bonma�n, CNRS, France 

Systemic pes�cides are 
unprecedentedly toxic to non-
target pollina�ng species such 
as wild bees, bumblebees and 
bu�erflies, but also to 
earthworms and molluscs, 
and have an impact on 
farmland bird popula�ons. 

The metabolites are also 
neurotoxic to insects, thereby 
prolonging the period of 
harmfulness to non-target 
species a�er applica�on. 

Mechanism 

Toxicity for non-target species 

Systemic ac�on 

Systemic pes�cides are 
taken up by plants, 
primarily through the 
roots, and transported 
within the vascular 
system to all parts of 
the plant, making it 
toxic to insects.  

Source: Ministry of 
Agriculture, Bri�sh Columbia 

Risk assessment procedure 
While systemic pes�cides have been authorized for years, in 
2012 the exposure dynamics of these substances led the 
European Food Safety Authority to the conclusion that: 

“the conven�onal regulatory tests based on acute toxicity (48 
to 96 h) are likely to be unsuited to assess the risks of long-
term exposures to pes�cides” 

In addi�on, several exposure routes for non-target organisms 
are not taken into account, nor are the effects of sub-lethal 
exposures.  

Furthermore,  possible interac�ons of systemic pes�cides 
with pathogens or other pes�cides are not clear. 

Elevated concentra�ons of systemic pes�cides are found in 
surface water, while there is a lack of data available on its risk 
for the aqua�c environment.  
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