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		Aspect of soil degradation		Soil descriptor (mandatory)		Soil descriptor (optional)

		Salinisation		Electrical conductivity

		Loss of Soil Organic Carbon		SOC concentration		soil organic carbon content 

				SOC stocks

		Soil compaction		Bulk density in topsoil		saturated hydraulic conductivity (top-and sub-soil)

				Bulkdensity in subsoil		air capacity (top-and sub-soil)

		Excess nutrient content in soil		Extractable phosphorus 

				Total nitrogen content in soil

				SOC to nitrogen ratio

		Soil erosion		Soil erosion rate

		Soil contamination		concentration of heavy metals

				concentration of a selection of organic contaminants 

				Concentrations of selected PFAS		Concentrations or presence of a selection of other emerging soil contaminants

				Concentrations of selected active substances in pesticides and their metabolites

		Reduction of soil water retention and infiltration		soil water holding capacity 

				saturated hydraulic conductivity 

				air capacity 

		Acidification		Soil acidity (pH)		base saturation /effective cation exchange capacity 

		Loss of soil biodiversity		DNA metabarcoding for fungi and bacteria		metabarcoding of archaea, protists and animals

						phospholipid fatty acid analysis (PLFA)

						abundance and diversity of nematodes

						abundance and diversity of earthworms

						abundance and diversity of springtails

						abundance and diversity of native ants

						soil biological quality based on arthropods (QBS-ar)

						presence of invasive alien species and plant pests

						soil basal respiration

		Soil sealing and soil removal		Total sealed soils and areas that underwent soil removal (km² and % of Member State surface)		soil artificialisation

				Soil sealing and soil removal, de-sealing and net-sealing (average per year–- in km² and % of Member State surface)		land fragmentation

				Total settlement area (km² and % of Member State surface)		land recycling rate

				Land use change to and from settlement area (average per year–- in km² and % of Member State surface)		land taken for commercial activities, logistic hubs, renewable energies, surfaces such as airports, roads, mines

						consequences of soil sealing and soil removal, such as quantification of loss of ecosystem services, change in the intensity of floods







• ( 5 2) Mi cr o pl a sti c s a n d n a n o pl a sti c s  ar e s u b st a n c e s t h at c a n p o s e a ri s k t o 
s oil h e alt h a n d al s o t o e s s e nti al a cti viti e s s u c h a s a gri c ult ur al pr o d u cti o n. 
T h eir pr e s e n c e i n s oil s c a n h a v e i m pli c ati o n s f or s oil f ertilit y, t h er e b y 
c o m pr o mi si n g t h e h e alt h a n d h e alt h y d e v el o p m e nt of cr o p s. It i s t h er ef or e 
e s s e nti al t h at t hi s Dir e cti v e all o w t h e i n cl u si o n of mi cr o pl a sti c s a n d 
n a n o pl a sti c s  i n t h e m o nit ori n g of s oil c o nt a mi n a nt s.

S M L r e cit al 5 2



Diff u s e s oil c o nt a mi n ati o n i n A n n e x I



Ti m eli n e
E ntr y i nt o f or c e ( a s s u m e d 2 0 2 5) + 1

( 2 0 2 6)

+ 2
( 2 0 2 7)

+ 3
(2 0 2 8 )

+ 4
(2 0 2 9)

+ 5
( 2 0 3 0)

+ 6
( 2 0 3 1)

+ 7
( 2 0 3 2)

+ 8
(2 0 3 3 )

+ 9
( 2 0 3 4)

+ 1 0
( 2 0 3 5)

+ 1 1
( 2 0 3 6)

+ 1 2
( 2 0 3 7)

+ 1 3
( 2 0 3 8)

Tr a n s p o siti o n

E st a bli s hi n g s oil di stri ct s a n d a p p oi nt 
a ut h oriti e s

E st a bli s hi n g di git al s oil h e alt h d at a p ort al 
( C O M & E E A)

Fir st s oil m e a s ur e m e nt s (i n cl u di n g L U C A S)

Fir st s oil h e alt h a s s e s s m e nt

Fir st r e p orti n g t o C O M a n d E E A

E st a bli s hi n g a r e gi st er ( p ot e nti all y) 
c o nt a mi n at e d sit e s

E st a bli s hi n g a ri s k- b a s e d a p pr o a c h

I d e ntif yi n g p ot e nti all y c o nt a mi n at e d sit e s

I n v e sti g ati n g p ot e nti all y c o nt a mi n at e d sit e s …

M a n a gi n g c o nt a mi n at e d sit e s …

D efi ni n g S S M a n d r e g e n er ati o n pr a cti c e s …

E v al u ati o n of t h e Dir e cti v e

S e c o n d s oil m e a s ur e m e nt s

S e c o n d s oil h e alt h a s s e s s m e nt

S e c o n d r e p orti n g t o C O M a n d E E A



T h a n k y o u! Q u e sti o n s ?

© E ur o p e a n U ni o n 2 0 2 0
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Pr e s e nt ati o n of t h e F A O’s r e p ort 

St at e of r e s e ar c h o n t h e i m p a ct s of 
pl a sti c p oll uti o n o n s oil h e alt h a n d cr o p s

L u c a Ni z z ett o, R a c h el H url e y, Fr a n c e C oll ar d

N or w e gi a n I n stit ut e f or W at er R e s e ar c h ( NI V A)

Ri c h ar d H. T h o m p s o n

T h o m ps o n E n vir o n m e nt al C o n s ulti n g Lt d

Gi uli a C ar c a s ci

F A O

S c a n t h e Q R c o d e t o 
a c c e s s t h e p u bli c ati o n



© F A O: Gi or gi o C o s uli c h

 1 0. 2 milli o n t o n n e s u s e d i n cr o p a n d 
li v e st o c k pr o d u cti o n;

 2. 1 milli o n t o n n e s i n fis h eri e s a n d 
a q u a c ult ur e; 

 0. 2 milli o n t o n n e s i n f or e str y.

 4 0 % of t h e t ot al ar e fil m s ( M ul c h, 
gr e e n h o u s e, c o v ers)

A gri c ult ur al pl a sti c s

S c a n t h e Q R c o d e t o 
a c c e s s t h e p u bli c ati o n
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T o r e vi e w a n d s u m m ari z e all 
a v ail a bl e s ci e ntifi c e vi d e n c e o n 
t h e o c c urr e n c e a n d i m p a cts of 
pl a sti c p oll uti o n o n s oil a n d cr o p 
h e alt h

(i n p arti c ul ar mi cr o pl a sti cs fr o m 
A gri c ult ur al Pl a sti cs)

S p e cifi c o bj e cti v e s

© NI V A

© NI V A

© NI V A



M et h o d ol o g y
A s y st e m ati c r e vi e w of t h e s ci e ntifi c lit er at ur e 
(J a n u ar y 2 0 1 4- A pril 2 0 2 4)

• U s e of m ai n- str e a m s ci e ntifi c lit er at ur e s e ar c h e n gi n e s ( W o S)
• O nl y pri m ar y r e s e ar c h p a p er i n cl u d e d ( e x cl u d e d r e vi e w 

p a p er s)
• F o c u s o n eff e ct of pl a sti c o n s oil h e alt h a n d n ot o n t h e 

a gri c ult ur al p erf or m a n c e of pl a sti c ult ur e

2, 2 8 3 d o c u m e nt s r etri e v e d
5 0 5 m at c hi n g i n cl u si o n crit eri a
> 8 0 % of a v ail a bl e st u di e s w er e pr o d u c e d aft er 2 0 2 2



1. I s t h e u s e of A gri c ult ur al Pl a sti c s a n i m p ort a nt s o ur c e of s oil p oll uti o n ?

 S e v er al st u di e s i n di c at e a gri c ult ur al pl a sti cs a s a 
si g nifi c a nt p oll uti o n s o ur c es

 Pl a sti c r e si d u e s ( mi cr o pl a sti cs) c o n c e ntr ati o ns i n 
a gri c ult ur al s oil s: 0. 0 0 0 1 % – 0. 3 %

0. 1 % of pl a sti c i n s oil

0. 0 1 %

0. 0 0 1 %

0. 0 0 0 1 %

© NI V A



A t m o s p h eri c d e p o si ti o n s

S e w a g e sl u d g e

C o nt a mi n a t e d

A t m o s p h eri c d e p o si ti o n s

S e w a g e sl u d g e

C o nt a mi n a t e d
c o m p o s t o r c o m p o s t o r 
di g e s t a t e s

I rri g a ti o n wi t h

di g e s t a t e s

I rri g a ti o n wi t h
w a s t e w a t er

A g ri c ul t ur al 
pl a s ti c s

w a s t e w a t er

A g ri c ul t ur al 
pl a s ti c s



2. I s pl a sti c p oll uti o n a r e al c o n c er n f or s oil h e alt h ?

 Alt er a p h ysi c al, c h e mi c al, a n d bi ol o gi c al s oil 
pr o p erti e s

 Eff e cts o c c ur at < 0. 0 5 % pl a sti c 
c o n c e ntr ati o n ( wit hi n e n vir o n m e nt al r a n g e)

 I n d e p e n d e nt of pl a sti c t y p e, si z e, or ori gi n



3. W h at c h a n g e s c a n pl a sti c c a u s e i n s oil c h e mi c al a n d p h y si c al pr o p erti e s ?

 M o st st u di e s f o c us o n pl a sti c r e si d u es fr o m m ul c hi n g fil m s. 

 C h a n g e s s oil str u ct ur e, p H, mi cr o bi al a cti vit y

 Aff e cts w at er r et e nti o n, 

 N utri e nt s p e ci ati o n a n d c y cl e ( e s p e ci all y N)

 I m p a cts o c c ur at a s l o w a s 0. 0 0 1 % pl a sti c
©
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4. C a n s oil pl a sti c p oll uti o n aff e ct pl a nt h e alt h a n d cr o p pr o d u cti o n ?

 It c a n i n hi bits gr o wt h, n utri e nt b u d g ets i n 
pl a nt ti ss u e s

 R e d u c e c hl or o p h yll c o n c e ntr ati o ns

 Alt er n utriti o n al b al a n c e

 I n cr e a s e c o n c e ntr ati o n of str e ss m et a b olit es

 I n cr e a s es bi o a v ail a bilit y of t o xi ns

 Eff e cts o n gr o wt h m ai nl y o bs er v e d i n p ot a n d 
m es o c o s m st u di es

 P h ysi ol o gi c al r e s p o n s e s o bs er v e d al s o i n fi el d

 I m p a cts o c c ur at a s l o w a s 0. 0 0 1 % pl a sti c



5. Ar e c urr e nt l e v el of pl a sti c i n s oil s af el y b el o w eff e ct t hr e s h ol d s ?

 N O! C o n c e ntr ati o ns m e a s ur e d i n s oil o v erl a ps wit h 
l e v el s t h at c a n aff e ct s oil pr o p erti es a n d pl a nt s a n d 
cr o p h e alt h

O v erl a p o c c urs i n t h e r a n g e: 
0. 0 0 1 %- 0. 1 % of pl a sti c i n s oil

Ri
s
k 

z
o
n
e



6. C a n pl a sti c d e bri s a n d t h eir a s s o ci at e d c h e mi c al s b e tr a n sf err e d t o cr o p ?

 U p t o A pril 2 0 2 4  - 3 3 st u di e s i n v e sti g at e d 
u pt a k e of n a n o- a n d mi cr o pl a sti cs a n d of 
pl a sti c-r el at e d c h e mi c al s b y cr o ps. 

 N e arl y all of t h e m pr o d u c e d e vi d e n c e 
t h at b ot h pl a sti c-r el at e d c h e mi c al s.

 Pl a sti c s & a d diti v e s c a n m o v e fr o m s oil t o 
cr o ps

 Pl a nt s a bs or b mi cr o/ n a n o pl a sti cs & 
c h e mi c al s vi a r o ots

 S o m e e vi d e n c e of tr a nsf er t o e di bl e p art s



7. Ar e bi o d e gr a d a bl e pl a sti c s s af er alt er n ati v e s ?

 I n 2 0 2 4 – 3 3 st u di e s

 C a n still i m p a ct s oil h e alt h & pl a nt gr o wt h, si mil ar 
t o c o n v e nti o n al pl a sti c

 Eff e cts at a s l o w a s 0. 0 2 % pl a sti c i n s oil

 Ri s ks: i n c o m pl et e d e gr a d ati o n, mi cr o pl a sti cs, 
a d diti v e s

N e e d pr e c a uti o n ar y a p pr o a c h & l o n g-t er m st u di e s
T h e y ar e n ot r e a dil y d e gr a d a bl e i n N or di c C o n diti o n s

Mi cr ofr a g m e nt of a P B A T m ul c hi n g fil m o b s er v e d at 

s c a n si o n el e ctr o n mi ctr o s o p e (i m a g e: U ni v er sit y of n s u bri a)



• Str o n g e vi d e n c e of p ot e nti al h ar m at c urr e nt e n vir o n m e nt al 
e x p o s ur e

• Gl o b al pr o bl e m a n d d at a g a p s

• I m p ort a nt N or di c s p e cifi citi e s 

 Sl o w d e gr a d ati o n of bi o d e gr a d a bl e pl a sti c s, 

 Cir c ul arit y i n f ar mi n g a d di n g pl a sti c p oll uti o n ( s e w a g e 
sl u d g e, c o m p o st    di g e st at e s)

 E x p a n di n g u s e of pl a sti c s ( s elf- s uffi ci e n c y i n gr e e n s 
pr o d u cti o n)

• F o o d s af et y c o n c er n s fr o m pl a sti c tr a n sf er t o cr o p s

• C all f or pr e c a uti o n ar y pri n ci pl e a n d p oli c y a cti o n

I n c o n cl u si o n
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Pl a sti c p oll uti o n i s a c o n c er n f or s oil h e alt h a n d f or 
a gri c ult ur al s u st ai n a bilit y



T h a n k y o u f or y o ur att e nti o n

S c a n t h e Q R c o d e t o 
a c c e s s t h e p u bli c ati o n

L u c a Ni z z ett o
N or w e gi a n I n stit ut e f or W at er R e s e ar c h ( NI V A)

L u c a. Ni zz ett o @ ni v a. n o

T h a n k s t o: 

m y c o- a ut h or s: R a c h el H url e y, Fr a n c e C oll a d, Ri c h ar d H. T h o m p s o n, 
Gi uli a C ar c a s ci.

L e v N er eti n (f or c o n c ei vi n g a n d m o bili zi n g r e s o ur c e s)

F A O pr o d u cti o n t e a m: S er g ej u s U sti n o v, M art a Ar n é s G ar cí a, C ar m e n 
B ull ó n C ar o, Al e x a n dr e M e y b e c k, a n d H ui mi n Z h a n g

R e vi e w er s:  D ef u H e, M ari e- Fr a n c e Di g n a c, Ri c h ar d C. T h o m p s o n, a n d 
J o e Y at e s



S oil mi c r o pl a s ti c s m o ni t o ri n g 
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