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Plastic mulch in agriculture

Low density polyethylene (LDPE) and pesticides
contamination effects on soil microbiota
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Raul Ortega, Esperanza Huerta Lwanga, Violette Geissen
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Presentation Notes
Good Morning �I am Nicolas Beriot, I am working in two UNiversities
In this presentation I will talk about a field assessment I did in agricultural fields that use plastic mulch. 

Plastic mulch is a film that covers the soil in agriculture
You may think why studying plastic mulch? 
Well, because plastic mulch is necessary for many of the vegetables that we eat in Europe. 



Introduction, the use of plastic mulch in Murcia Region

Study case: Murcia country side in south-east Spain
e Semi-arid climate

* Intensive vegetable agriculture : the “garden of Europe"
* Long history of plastic muEh application (>20 y__egqr_s) .
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LDPE mulch after harvest of Kohlrabi in the Murcia region. The sides of the mulch are buried into the
soil making complete removal impossible and leading to plastic debris accumulation over time.



Presenter
Presentation Notes
When you see that a vegetable comes  “from Spain” it is likely that it was produce in this region, in south of Spain which is poetically called the garden of Europe. It is a semi-arid area, which means that they have enough sun for 2 and sometimes 3 crops per year. But it also means there is very few rain so the crops are irrigated and the mulch is put on top of dripping irrigation to prevent all the water to evaporate.
The use of plastic mulch leads to many debris that accumulate and I wondered if these accumulation would add an impact on the soil microbiome
In the region both organic and conventional agriculture are present so I decided to include the effects of pesticides in my study 



Materials & methods

Agricultural Management: Organic farm
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Organic and conventional
Intensive (several crops/ year)
Irrigated vegetables

Use of LDPE mulch from

1 to 4 times/ 2 years

Set-up:

6 farms
3 parcels per farm,

3 samples per parcel, el g 7
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108 samples



Materials & methods

Measurements:
e Soil physicochemical parameters
e Light density plastic content

o 37 pesticides content with LC-MS
e 16S and ITS rRNA sequencing
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LC-MS/MS for pesticides analysis in the QUEChERS method lon Torrent System for sequencing




Macro and micro plastic residues in soil, about 0.2g/kg soil

Number of plastic debris Area of plastic debris
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Macro plastics : 2-20mm, 20-40mm, >40mm
Micro plastics : 25-100um, 100-150 um, 150-250um, 250-500um, 500-2000um
No difference between soil depths for plastic : the depth does not rapidly affect the degradation (30cm ploughing every year).
A bit more plastic in organic management because plastic is also used for weed control whereas some winter crops don’t need plastic mulch in conventional management.
Enough plastic in the 10 first cm to cover the soil surface 2 times.



Pesticides residues are present in all conventional samples
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Difference of layers : the pesticides are more present in surface and are degraded rapidly (before the yearly 30cm ploughing).


= No correlation between Pesticides and Plastic residues in soil

The samples cover a diversity of Pesticides residues and Plastic debris content in soil

54 top soils samples, 0-10cm
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High diversity of plastic and pesticides residues is important for the regression analysis



®  Effect of the area of plastic debris on species relative abundance

Some species are more abundant in soil with higher plastic area
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Some species benefit to the plastic debris
Plastic mulch=habitat ? ->Biofilm?
Plastic mulch=food source? ->Degradation? 
Plastic mulch=toxic? -> Sp. competition? 



Number of plastic debris and Relative abundance of Gemm-5

Relative abundance of Gemm-5 in conventional farm decrease
with increasing number of microplastics particles in soil

Gemm-5, only Class correlated to number of plastic debris
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O Opportunity to study Gemm-5 species as a bioindicator?
®PLOS | one
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Anthracene

RESEARCH ARTICLE

Changes in the Bacterial Community
Structure of Remediated Anthracene-

Contaminated Soils

Laura Delgado-Balbuena, Juan M. Bello-Lépez, Yendi E. Navarro-Noya,
Analine Rodriguez-Valentin, Marco L. Luna-Guido, Luc Dendooven*

Laboratory of Soil Ecology, ABACUS, Cinvestav, Mexico City, D.F., Mexico

Relative abundance of Gemm-5 in the soil is reduced after application of a surfactant
for remediation of a soil contaminated with Anthracene
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Do Gemm-5 interact directly with the plastic or respond to another effect? 


Effect of the pesticides residues in soil on species relative abundance

Some species are more abundant in soil with more pesticides residues

Either positive correlation or no correlations with the total content of pesticides
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® Fungal diversity decrease with increasing Boscalid content in soil

Boscalid : broad range fungicide, affect the all fungi community
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Expected 
but visible only with the Pielou’s index and only for Boscalid residues�but...



® Fungal diversity decrease with increasing Boscalid content in soil

Some Fungi abundance is positively correlated with Boscalid content
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... some Fungi are more abundant with more Boscalid residues!�


Fungal diversity decrease with increasing Boscalid content in soil

Some bacteria are more abundant when Fungicides residues are present

Actinobacteria Bacilli Actinobacteria
OTU 21911 OTU 97570 OTU 97570
r’ =039 r*=0.655 =0813
p.value =3.38e07 0.3- pvalue=126e-13 p.value =1.42e-20
0.075- . 0.15-
L1
. DE_
0.050- & ﬁ p 0.10-
| .
#
0.025- 0.05- &
- 0.1-
0.000- 4% . | | | o.oo-l
0 50 100 150 200 o 20 40 60 0 2 4
Boscalid [ng /kg soil] Difenoconazole [ng /kg soil] Fluopicolide [ng /kg soil]
Management 3 broad spectrum fungicides
~ Conventional
4% Organic



Presenter
Presentation Notes
Take advantage of the decrease of fungi? 
Degrade the pesticide?


® Fungal diversity decrease with increasing Boscalid content in soil

In general, some bacteria are more abundant when pesticides residues are present
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Work in progress!
I think my dataset still have potential, I need to evaluate the parameters interactions,
Look at the function of these species



Conclusion

Soil contamination
===l Plastic contamination of 0.2 g/kg soil in both managements.

==l Pesticide contamination of 0.2 mg/kg soil in conventional top soil
with most samples having a mixture of 6 to 10 pesticides.

Soil microbiome
==l Gemm-5 was the only Class negatively correlated to number of plastic debris

=== The plastic area is the parameter to study increase of relative abundance

==l Pesticides have few correlations with decrease of abundance and many
correlation with increase of abundance : Opportunistic species ?




Thank you for you attention!




Supplementary figures




Pesticides residues in soil, present in all conventional samples
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Relation between pesticides, plastics and soil quality
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