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DIVERFARMING

Crop diversification and low-input farming across Europe:
from practitioners’ engagement and ecosystems services
to increased revenues and value chain organisation
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. In the Netherlands...

Main Farmers concerns

* Plant diseases (Potato crops)
* Unknown pesticide residues in soils



FARMING

Soil health?

Cyanobacteria

Plant Growth Promoting
Rhizobacteria (PGPR)
Rhizobium
Azospirillum
Bacillus
Pseudomonas
Serratia
Stenotrophomonas
Streptomyces

Beneficial soil microfauna

— ~

Mycorrhizal
associations

Microbial interactions

Y

Beneficial nematodes
Bacteriovorous
Fungivorous
Omnivorous
Predatory nematodes

Soil health

Plant growth promotion (photosynthesis, yield, resistance to pathogens)
Biological fertilizers

Bio-control agents

Restoration of waste lands

Soil bioremediation

Stability and productivity of desert soil

Sustainable agriculture and environment

According to Singh et al. 2011, and modified by Tahat et al. 2020
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Objetives

i) assesing soil pesticide residues content

ii) identifying relationships between pesticide
residues/ microbiome abundance/diversity,

pathogenes/benefitials



> The study was done at...
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The Netherlands

oil samples for pesticides and microorganisms analysis were taken
om 12 farms

mpling time: April 2018 before the application of agrochemicals



> Experimental design

FARMING

Mangement Farm Crop type
conventional F1-C potatoes
conventional F2+M-C sy  potatoes
conventional F2+NM-C potatoes
organic F3+10-O ; potatoes
organic F3+20-O 14y potatoes
conventional F4-C potatoes
conventional F5-C potatoes
organic F6-C (1 fodder
conventional F7-C potatoes
conventional F8-C potatoes
conventional F9-C potatoes
conventional F10-C potatoes
conventional F11-C potatoes
conventional F12-C (m2) fodder .

samples per farm for microorganisms analysis
samples per farm for pesticides analysis



Results...

FARMING

Pesticides number per farm

Mangement Farm No. No. pesticides
compounds
conventional F1-C 11 10
conventional F2+M-C 10 9
conventional F2+NM-C 7 6
organic F3+10-O 5 @
organic F3+20-0O 7 7
conventional F4-C 12 11
conventional F5-C 12 11
organic F6-G 5 @
conventional F7-C 11 9
conventional F8-C 8 7
conventional F9-C 4
conventional F10-C 12 10
conventional F11-C 12 10

conventional F12-C 4 @




N Results...
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FARMING
Pesticides concentration per farm
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> Results...

FARMING

esticides and microorganisms interactions...
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FARMING
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9%

Relative abhundance %
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Treatment

T3 & T4 organic farms with high diversification.
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TS
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Bacteria diversity per farm
Phylo

Acidobacteria
Actinobacteria

Bacteroideles
Chloroflexi
Cyanobacteria
Firmicufes
Gemmafimonadeles
Plancliomycetes
Proteobacteria
Saccharibacteria

Verrucomicrobia



% DIVERFARMING Results...

Bacteria diversity: similarity between the treatments
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FARMING

Results...
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Fungi structure. Organic and more diversified crops (T3, & T4)
vs conventional and less diversified crops (T5 & T6)
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7N Results...

FARMING

Total mycorrhiza
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o Results...

FARMING
Fusarium oxysporum Rhi 2 Solani
> izoctonia Solani
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FARMING

Results...

Pesticides and fungi interactions...
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FARMING

Results...

Pesticides and fungi interactions...
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MING

Results...
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ARMING

Soil health and soil management

Tend to Reduce Soil Health

Aggressive tillage

Annual/seasonal fallow
Mono-cropping

Annual crops

Excessive inorganic fertilizer use
Excessive crop residue removal

Broad spectrum fumigants/pesticides

Broad spectrum herbicides

Tend to Promote Soil Health

No-till or conservation tillage
Cover crops; Relay crops
Diverse crop rotations
Perennial crops
Organicfertilizer. use (manures)
Crop residue retention
Integrated pest management

Weed control by mulching
and/or cultural tactics

According to Lehman et al. 2015
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Conclusions

Multiple pesticide residues detected in soils.
Organic farms with lower content than conventional.

Pesticides relation with microbiome needs more
investigation.



DIVERFARMING

Thank you




