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Introduction and aim of the study Land use and spatial distribution

The residues of the NNIs show different patterns
in the various land use classes (Fig. 3, right):

« ACE and THIAC show the highest residues in
orchards and arable land.

« CLO and THIAM have highest residues in
arable land.

The aim of this project was to monitor the level of chemical residues of
agricultural soils in Germany. The subproject presented here investigated the
residues with five neonicotinoid insecticides (NNIs). Despite existing bans on their
use as plant protection products, they were expected to still be present in soils
due to their long half-lives in some cases.
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Sampling

» Sampling period 2021 - 2024

* Nationwide soil sampling on 111 sampling sites
of agricultural land =7

» Two soil depths: 0-5 cm and 5-20 cm

* 9 of the locations sampled three times
within twelve months

« |IMI showed widespread residues in arable
and, orchards and vineyards, but has also
peen detected in grassland.

The spatial distribution (Fig. 3, left) also differs
between the NNIs:
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* IMI and CLO show widespread residues.

« ACE, THIAC and THIAM show individual areas
with particularly high concentrations.

Analytes:

« Acetamiprid (ACE)

e Clothianidin (CLO)

* Thiacloprid (THIAC)

* Imidacloprid (IMI)
 Thiamethoxam (THIAM)
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Trace analysis of NNIs in soils
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« Limit of Detection (LOD) 3 ng/kg dry weight andfand uses

« Limit of Quantification (LOQ) 10 ng/kg dry weight

e >10' ng/kg
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® >10° ng/kg

Detection rates of NNIs in soils

Figure 3: Weighted mean concentration of both
soil depths for NNIs based on land use (right)
and spatial distribution (left, values >LOQ)
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The highest detection rates of NNIs were found in orchards and arable land,
while the lowest detection rates were found in grassland. Among the active
substances, IMI and CLO achieved the highest detection rates, followed by
THIAC, while ACE and THIAM had the lowest.

Discussion and Summary

Table 1: Detection rate of NNIs at sampling sites (>LOD) » Qverall widespread occurrence of NNIs in agricultural soils
Land use (number of sampling sites) « [IMI and CLO show the highest concentrations despite their approval expiring
Grassland  Vineyards Orchards  Arable land at the end of 2020/beginning of 2021 (Table 2).
Analyte (n=30) (n=10) (n=10) (n=51) i - -
= — — = » Despite existing approval, ACE exhibited the lowest concentrations of all
Detection rate in % cotinoid . . 04
Acetamiprid 29 ngom;otmm S over.t e stuay perio 3 | | | |
Clothianidin  Differing concentrations can be explained in part by DT, half-lives in the sall
Thiacloprid * Despite the low halt-lives, ACE and THIAC were detectable in up to 55% and
Imidacloprid 80% of samples (Orchards).
Thiamethoxam 7 0 20 39

Influence of soil depths and temporal trends

For most NNI residues, stable or decreasing trends are observed at sites that
were sampled multiple times. However, at two sides treated with sewage

sludge, steadily increasing CLO and IMI concentrations were found.

Table 2: Expiration of approval for NNIs in Germany and soil half-lives
End of approval

There were no significant differences between the concentrations of ACE,
THIAC, IMI and THIAM between the soil depths of 0-5 cm and 5-20 cm. For CLO,

' I i ' ' ' ' _ - - * %
the lower soil layer showed signiticantly higher concentrations (wilcoxon signed Analyte (latest permitted use)* Soil half-life DTs, [days]
rank test, alpha = 0.05). A noreasing %‘“ ) Acetamiprid Still approved 0,4-13
. L . vorons 7 % 5 Clothianidin Sep. 2018 (Dec. 2018) 13305
For most sites sampled multiple times, monotonically | /ﬁ % -8 - - 5
b . | § oocreasing | 7 K Thiacloprid Aug. 2020 (Feb. 2021) 6-17
declining trends in exposure to the active substances @ < m ]| . Imidacloprid Dec. 2020 (Jun. 2022) 104 — 228
are evident (Fig. 2). Despite declining trends, CLO 5L H % , 5 Thiamethoxam Apr. 2019 (Oct. 2020) 7-92 |
and IMI show rising concentrations in some sies; g R o s gy " Pt 5o by 2026, exccing
- 7 % 26 gency app , o
even though both active substances have not been 3y % ) B
Z Z o O . : :
approved as PPPs for several years. @ fﬁ / g Conclusion: Despite the expiry of PPP approvals for IMI, CLO, THIAC, and THIAM
ﬁf ﬁ g at the beginning of 2021, widespread residues of these active substances are still
Figure 2: Monotonous increasing or decreasing . . Iy present in agricultural soils in Germany. These data serve as a basis for assessing
trends for each analyte and site betweenspringof ¢ 3 2 3 2 the actual environmental risk in the soil from the cumulative chemical
2023 and of 2024, as well as applied fertilizer = = contamination.
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