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Introduction and Study Obijective Calculation of Risk Quotients and Risk Indicators

. . . . Risk Quotient (RQ) calculated as measured concentration / regulatory threshold
Agricultural soils are exposed to complex mixtures of plant protection products (PPPs) and Q (RQ) J y

biocides (see poster Tu150). However, current regulatory frameworks assess single
substances and do not acknowledge multiple occurrence of chemicals in the environment.

PPPs: Use of Regulatory Acceptable Concentrations (RAC) for soil invertebrates from
EFSA conclusions and additional info: Lowest NOEC for earthworms, springtails and

. . L . . . . . mites divided by an assessment factor of 5 for the in-field situation
Aim: To assess cumulative ecological risks of chemical mixtures in German agricultural soils

using risk indicators (RI) derived from measured concentrations of PPPs and biocides. Biocides: Use of Predicted No Effect Concentrations (PNEC) from ECHA dossiers

: : : considering also microbes and plants and an assessment factor of 10
Sampling and chemical analysis

* See Poster TU 151
- 110 sites across Germany, sampled 2022 — 2024
- 4 land use types: arable land (60), grassland (30), orchards (10) and vineyards (10)
- 2 soil layers (0-5 cm and 5-20 cm)
« Here focus on pesticidal active substances: plant protection products (PPP) and biocides

Risk Indicator (RI) calculated assuming concentration addition: Rl = 2 RQ; per sample

Separate Rls calculated for PPPs (using RAC) and biocides (using PNEC)

Interpretation: RQ or Rl > 1 indicate exceedance of regulatory acceptable levels for
single substance respectively mixture

Results - Plant Protection Products Results - Biocides
« RI> 1 were found in ca. 25 % of arable sites and 20 % of orchards and vineyards « Qverall RIs were higher compared to PPPs (max. ca. 20) since PNECs for
» Rl was dominated by single substances (on average 65 % of the RI due to single RQ) biocides are lower than RACs for PPP which allow temporary eftects in-field

* For 22 % of the arable sites and 20 % of the orchards and vineyards, the RI
was above 1

* The neonicotinoid clothianidin was the dominant contributor among biocidal
substances, but it was also used as PPP

« Rl for 80 % of grassland were < 0.01

« The cumulative risk is usually driven by fungicides, especially epiconazole, boscalid,
dimoxistrobin, and tebuconazole

 Insecticides and herbicides were usually less relevant for the overall risk except
clothianidin, diflufenician, and (in one site) terbuthylazine

* In grassland, the Rl of 90 % of the sites was very low (< 0.01), representing the low
use of pesticides here. In just one site, the Rl was > 0.1 (0.12)

RQ of substances for the upper soil layer (0-5 cm) for PPP (left) and bloades (rlght)

mu - o
: irte
foe B Percentage of Rl for b biocides across
Janice :
Alice anina - .
istributi Nzcl he f land yp he upp |
Distribution of the Rl for PPP across land her fanda the Tour land use types in the upper sol
i o 5 (0-5 cm)
use types for upper soil layer (0-5 cm) Febor e
b i
I b
Mabel abiola
. Baphne ghes bleland (51) - | ]
arable land - - Egﬁila L tea arable land (51)
sy . s
| Geli .
| . EIIaE]rTida STt orchard (10) |G I
orchard (10) _ Bella a?_gra
N [ | ally
Cn alina = it vineyard (10) - N —
vineyard (10) _ 'E : Eﬂaagg”é'g o Janice
; I ey 2 e grassland (30) S —
grasdand (30 A 2 o, it
5 - LR Faith 0% 10% 20% 30% 40% 50% 60% 70% 80%  90%  100%
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100% - | [jane Alda
| | |Alexa Nohay m>10 m>1 ®01-10 © 001-0.1 m<0.01
m>1 ®01-1.0 ' 001-0.1 m<0.01 o oaml  [Aone Dagrar
.. E/Jaal?itaea Mabel
Aida exa
. waandr;,’a gfll?gglsa R ] L t R I = - t
anking of sites by Rl for biocides (top
[ ] ] I 5 éanncf r RQ CKiaagPhae
Ranking of sites by RI for PPP (top 30) T meoom - 30) based on concentrations in 0-5 cm
|| Bess aria
- - Holly 0.001-0.01 Nadja
based on concentrations in 0 -5 cm B & mooros i
I %ait%rl_ina . 0.1-1 (SSEils_arma
[ Galina . >1 Bgiisg’h
I i
Iika NA lika
Afra Afra
B ﬁgﬁg i}?gﬁim
Eﬂoadnoo n ga:a:}'so " 20-
Egggﬁa Bod\;)
| Daniel ,If’-:icrfl'gm
Elcaﬁ‘i?r? Daniel
i Malte
i{ﬁggn Sascha
Albert o Magnus
o Gary = Faruk
& Alfons A Biarne
T [ | Fakian i Alfons
] Idris G Albert
o Alais = Fabian
B I Ibrahim o E?n
Falco 1ngrn
g || David Albin
= || Ben Marcel
7 ] Nathan David
h”: fike e
Magnus Sam
'l?fllglrrgel Ea?(rd%
n lI'g‘.)ernd [B)";Lnd
pe sy
..E e i
Daanr}cg Danica
.I Marisa Marisa
m Kira Nadine
i e
|| Marga E{Iandy
?.&il;enna Allgna
T N &ﬂare_n :%e;dra
S erstin
-~ Karin Kara
g I !gc‘laela KMaglrgn
= [ Kendra ﬁgélgn i
I Epoxiconazole WM Tebuconazole M Diflufenican I Flug .- IKMaEE?gOt = | Margot -Tebucl:on.a.zole N Azoxystrobin Ml BAC12 I Cyromazine
Substance Il Boscalid Terbuthylazine M Fluxapyroxad Il Oth 40 e =t D 401 =3 Substance Bl Clothianidin Cyproconazo le HEE BAC14 I Oth
Il Dimoxystrobin [l Clothianidin Il Chlorantraniliprole ZEL LJ DD: R g 207 m I Fludioxonil Il Imidacloprid Il Carbendazim
CHLELLCOOCIUC D VTUT AN ELYE LTSRS ESLUEC DT CODWEDDEW 2S0STl S NY 5 E ) =2 5 =2 = = “’_-’ o s
SEEESobSE & S 5288888585 e 0855555090580 EERIN BN 55 058 2 ¢ 3 £ ¢ g £ £ <+ £ < £ § © ¢
E-335ESI85 ¢ f 338507 TaEtITERgesiy o an S RE S T 957 § = % § § &8 © = = 2 5 9
E&% g'lﬁ i = a S 2555%_,5 = 3 E& g— = g - > “ & =
T o t = E
o =
=
Di ' :
IScussion Conclusion
» Rl depends on analytical coverage — non-analysed substances lead to underestimation * Monitoring-based Rl complements regulatory risk assessment by better

capturing real-world cumulative pressure: was

* In ca. 24 % of sites treated with PPP, the Rl for PPP > 1 was usually
dominated by single substances

Rl for biocides in-field are less meaningful since many substances are
intentionally applied as PPP

 Integration of mixture indicators like Rl can support soil protection,
prioritisation of sites and substances, and future monitoring strategies

« Maximum concentrations (i.e. directly after application) cannot be determined

« Concentration addition ignores potential synergistic or antagonistic interactions but is
often recommended as a conservative approach to assess mixture toxicity

« Rl for PPP below 1 do not imply absence of any effects in-field since PPP are intentionally
used. Thus, temporary effects on non-target organisms are accepted
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