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Improving soil health 
with cover crops: 

biodiversity 
indicators



• STARTING POINT

• PROBLEMS

Plant protection problems (pest & diseases)

Weeds

Soil erosion and compaction

Biodiversity loss

(…)
2016 2020 2022 2025
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Number of farmers that refer as a main problem

root problems late blight

Leptinotarsa; 19; 8%

whitefly; 49; 21%

Tuta absoluta; 
26; 11%Helicoverpa; 51; 22%

aphids; 25; 11%

mites; 46; 
20%

Source: survey GO MaiSolo 2018



• CHALLENGES & OPPORTUNITIES

Contribute to 
sustainable 
production 
systems

Development of
“site tailored” 
cover crops

Enhance 
ecosystems 
resilience 

Create 
solutions for 
the climate 

change 
problematic

Promote soil 
biodiversity 



• SOLUTIONS 
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Casal das Freiras São João de Brito Raposa

Emergosol BrejãoMalhadinhas



Why measure 
biodiversity in 

the soil? Because atmospherical nitrogen is fixed by root nodule
bacteria and provided to host plants

Because it’s “soil life” that ensures functions like the decomposition of OM;
conversion, mobilization and easy absorption of nutrients by plants; Stabilization of soil
aggregates and improvement of soil structure…

Because arthropods facilitate the degradation of organic matter
and protect plants against pests and diseases, among other
functions…

Because there is improved absorption of nutrients by
associations between plants and fungi - mycorrhizae

(…)



Bioindicators: case study

SoiLife1st

Knowing the state of the 
soil regarding its living 

component, gives us 
information about its 

productive capacity
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Ilustration by Henrique Santos



Arthropod distribution by taxonomic order, in
the sampling period of 20/03/2023: a) control
plot [CO], b) cover crop plot [CC].

Total number of Arthropods [ART] and morphotypes [MORF] by sampling period 
and plot (Control [CO]; cover crop [CC]).
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• RESULTS

Chamusca 2022 e 2023

ARTHROPODS DIVERSITY



QBS-ar average for high quality soils: 93,7

EMI values and QBS-ar indexes by sampling periods.

ARTHROPODS DIVERSITY: QBS - ar
• RESULTS



• RESULTSChamusca 2023

05.06.2023

24.07.2023

ARTHROPODS DIVERSITY: QBS - ar



S. João Brito, Golegã 2023 Brejão 2023

• RESULTSARTHROPODS DIVERSITY: QBS - ar

ARTHROPODS DIVERSITY: pitfall traps



271 carabids from 16 genera were sampled during the three-year study (2019-2021)
SJB the abundance was approximately 89% relative to the total carabids
In 2019, 2020, 2021, carabids captured in SJB field represented 83.0%, 98.6%, 91.9%, respectively
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• RESULTS

CARABIDS
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• RESULTSMicrobioma – soil enzymes

CC 1

CC 2

Control

INIAV TEAM

TEI – Total enzyme activity index based on dehydrogenase, alkaline

phosphatase, beta-glucosidase and aryl-sulfatase activities



• RESULTS

Microbioma – bacteria and fungi

CC 1 CC 2Control

* Geometric mean of bacteria and fungi abundance



• RESULTS

Microbioma – fungi – genus abundance

CC 1

CC 2 Control

Shannon Index
(genera with abundance >104 colony forming units/g soil)



• RESULTS

Microbioma – Rhyzobium bacteria

CC 1

CC 2

Control

Nº rhizobium /g soil



• RESULTS

Microbioma – phosphate-solubilizing bacteria

CC 1 CC 2Control

* Colony forming units



Microbiome – endomycorrhizae

• RESULTS

Nº mycorrhizal spores /g soil
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• RESULTS

Nematodes
Control

bacteriophagous mycetophagous                omnivores predators

CC 2

Relative proportion of nematodes on soil samples

Control CC 1 CC 2

CC 1



Weed coverage (pre-harvest) – 2023     

CO CC



BiodiversiTY
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• CONSTRAINTS

• LANDOWNERS….

• (…)

Survey 2018, GO MaisSolo

some structural constraints

28%

32%

24%

8%
8%5% owner

10% owner

50% owner

70% owner

100% própriaowner
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