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Soils under pressure: Essential services and global degradation
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Adapted from: http://www.fao.org/resources/infographics/infographics-details/en/c/284478/).

Around one-third of the world’s soils are already
degraded.

If current practices continue, most soils could be
at risk by 2050 (FAO, 2015).

Source: FAO & ITPS (2015). Status of the World’s Soil Resources (SWSR) — Main Report. Rome: Food
and Agriculture Organization of the United Nations.


http://www.fao.org/resources/infographics/infographics-details/en/c/284478/
http://www.fao.org/resources/infographics/infographics-details/en/c/284478/
http://www.fao.org/resources/infographics/infographics-details/en/c/284478/
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Main causes of soil degradation

Simplified and intensive farming practices can reduce soil biodiversity, organic matter content and
soil structure, thereby weakening the natural capacity of soils to support food production.

—— ———

Photo: Tomaz Poje, Robert Leskovsek, 2025
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What exactly are cover crops?

Cover Crop

German: Zwischenfrucht
French: cultures de couverture
Spanish/Portugese: cultivos de cobertura/culturas de cobertura

« A crop that is generally not intended for harvest, but is grown to improve soil quality and
fertility, prevent soil erosion, nutrient losses and weed growth, reduce pests, and maintain
biodiversity

« They are usually planted between main crops, after harvest, or during periods when the soill
would otherwise remain bare.
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Cover cropping is an old practice

 In traditional agricultural systems, cover crops were widely used before the broad
adoption of synthetic fertilisers, heavy machinery and pesticides.

« Cover cropping appeared in many forms that supported soil health and productivity.

GREEN MANURING CATCH CROPPING UNDERSOWING LEY FARMING FODDER CROPS IN ROTATION

1Y \ W
o |
| | 2 NG |
\
|
|
0 =~ \NUNY
(SN |
e
%
!

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Why use cover crops?
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Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Why use cover crops for carbon sequestration?
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Besides contributing to
carbon sequestration,
- cover cropping is also:
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June - July

. . ) Cover crop mixture
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Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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High biomass @ Nitrogen fixation @ Deep taproot Rapid cover
Dense soil cover High-quality residues Nutrient scavenging Supports biodiversity

Fibrous roots Root nodules % Helps relieve . :
improve structure % support soil fertility compaction Mobilises nutrients
e.g. rye, oats, sorghum-sudangrass e.g. vetch, clover, peas e.g. radish, mustard, rapeseed e.g. buckwheat, phacelia, niger

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Cover crop mixtures

—
Different functional
plant types use
space and access
resources around
them in different ways

grasses and cereals legumes brassicas -

Cover crop mixtures
| can combine species
from different
functional types.

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Carbon is stored in plant biomass

COVER CROPS GROW GROWTH DEPENDS ON:
USING SUNLIGHT, WATER i a
AND NUTRIENTS. sres
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WEATHER SPECIES SOWING DATE

= Cover crops can produce 2-10 t of aboveground dry
matter per hectare within 3—4 months.

= Total carbon content is approximately 30—-40%.

= This corresponds to about 0.6-3 t C ha™ temporarily
stored in plant biomass

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Cover crop roots release carbon into the soil

CARBON ADDITION TO SOIL VIA ROOTS

Roots release carbon-rich exudates (sugars, amino
acids) into the soil through rhizodeposition.

Rhizodeposition represents 10-25 % of the total cover
crop carbon input (Hansen et al., 2025).

These carbon compounds feed soil microbes directly
and can contribute to the formation of soil organic
matter.

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Cover crop aboveground biomass is terminated

Plant residues

are incorporated

into the soil

and add carbon. . ~
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Photo: R. Leskovsek, 2020

» Aboveground biomass is left on the soil surface or
Incorporated into the soil.

* Plant residues decompose over time.

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Low C/N residues decompose rapidly
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Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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High C/N residues decompose more slowly
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Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Soil carbon storage is a slow process

PART OF THE CARBON IS
STABILIZED AND STORED IN ONLY ABOUT OF THE CARBON INPUT BECOMES

SOIL ORGANIC MATTER. ; 10-20% STABLE SOIL CARBON.

80—-85% of carbon is lost as:

* microbial respiration

¢ CO, (mineralization)

Graphic generated with assistance from ChatGPT/OpenAl; scientific content reviewed and edited by the author.
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Indirect effects of cover crops on carbon sequestration

Prevention of water and wind erosion

Source and photo: Le3nik, 2022 Source and photo: Kisi¢, 2022
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SOIL COVER --- PERCENT after sowing.

Soil cover — Reduced temperature fluctuations — slower decomposition

Source: Papendick et al., 1977 Photo: R. Leskovsek, 2023



Y & 4

> Kmetiski institut Slovenije

Take Home messages

* Healthy soils need living roots and continuous cover.
» Cover crops offer a practical, feasible and multifunctional solution.
* Their greatest potential lies in well-designed mixtures of functional groups.

« The strongest benefits develop over time, through repeated use and good
integration into crop rotations.

 In future farming systems, cover crops should become a standard practice
for soil protection and resilience.
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What is future of cover cropping?
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A standard practice in
digital climate-smart farming
integrated with data-driven
farm management
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LIFE4ADAPT project

Aim: A

To demonstrate agricultural adaptation
strategies to climate change, including
reduced tillage, precision irrigation, cover
crops and other practices.

O Lokacije demonstracijskih centrov
PODNEBNI TIPI

Zmerno sredozemsko podnebje
[ Obalno
Zaledno

Cover cropping activities:

* Improving soil cover

Zmerno celinsko podnebje
[ severovzhodne Slovenije
I Vzhodne Slovenije
[l Osrednje Slovenije

« Optimising cover crop mixtures with
legumes

Gorsko podnebje
B Visie
0 Nizje
Podgorsko podnebje

B Podgorsko zelo viazno
. Podgorsko vlazno

» Improving methods of cover crop
establishment, such as undersowing and W

H Klimatska Klasifikacija: Podnebni tipi (Ogrin D., Ogrin M., 2022 0 25 50 km
drone Seedlng \ru:'mpfadlage:ats;URs(,:udaerivatnE?Mr\'/l :n;:s(g‘gnn o : e . 4 > Kmetijski inStitut Slovenije

Project LIFE4ADAPT (101147797 — LIFE23-IPC-SI-LIFE4ADAPT) is funded by the European LIFE programme, the Climate Change Fund, and the project partners.



Y ¥ 4 e § Furopean
@ Kmetijski institut Slovenije Cimate Iiitiv

EUKI

Sofinancira
Evropska unija

REPUBLIKA SLOVENIJA
33358 MINISTRSTVO ZA OKOLJE,
PODNEENI PODNEBJE IN ENERGIJO

Wi sruoizeaer

Project LIFEAADAPT (101147797 — LIFE23-IPC-SI-LIFE4ADAPT) is funded by the European LIFE programme, the Climate Change Fund, and the project partners.




	Diapozitiv 1
	Diapozitiv 2: Soils under pressure: Essential services and global degradation 
	Diapozitiv 3: Main causes of soil degradation 
	Diapozitiv 4: What exactly are cover crops?      
	Diapozitiv 5: Cover cropping is an old practice      
	Diapozitiv 6: Why use cover crops?      
	Diapozitiv 7: Why use cover crops for carbon sequestration?      
	Diapozitiv 8: How do cover crops fit into the rotation?
	Diapozitiv 9: Main functional groups of cover crops 
	Diapozitiv 10: Cover crop mixtures 
	Diapozitiv 11: Soil Organic Carbon (SOC) — A key indicator of soil fertility
	Diapozitiv 12: Carbon is stored in plant biomass
	Diapozitiv 13: Cover crop roots release carbon into the soil
	Diapozitiv 14: Cover crop aboveground biomass is terminated
	Diapozitiv 15: Low C/N residues decompose rapidly
	Diapozitiv 16: High C/N residues decompose more slowly
	Diapozitiv 17: Soil carbon storage is a slow process
	Diapozitiv 18: Indirect effects of cover crops on carbon sequestration
	Diapozitiv 19: Cover crops provide soil cover and reduce soil loss
	Diapozitiv 20
	Diapozitiv 21
	Diapozitiv 22
	Diapozitiv 23

