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Increasing the share of forage leguminous crops in
the crop rotation positively affects the soil organic

carbon stocks — Analysis of European LTEs
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WHY LEGUMES?
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Significant role in human and animal nutrition they are a
major source of plant protein

Increased environmental sustainability due to their ability
to fix atmospheric nitrogen

Often higher yields and better-quality produce for the
subsequent crops

Can contribute to crop diversification and sustainable
farm intensification as provide numerous agronomic and
environmental benefits




LEGUMES IN EUROPE

.y The EU is highly dependant on protein crops imports related
ﬁ;g

| to environmental burdens in the areas of origin such as
i

deforestation and GHG emissions - only 3% of the arable land

The EU-protein self-sufficiency is a long-standing topic on
£ the EU political agenda the last decades
-> EU protein strategy (2023)

 Fostering EU-grown plant proteins

« Reduce the demand for import dependency

« Measures to avoid & minimize EU contribution to global afforestation and
degradation

Legume-based crop rotations are included in the list of
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practices that can be supported by the Eco-schemes under the
CAP 2023-2027 and the EU Green Deal




WHAT IS THE EFFECT OF LEGUMES ON SOC?

METHODOLOGY

To estimate change in SOC stocks:

A reference scenario against which other practices are being compared

Difficulty for rotation: each rotation is different
Solution: calculate the share of each crop presense in the rotation

The change in SOC stocks resulting from including higher share of
legumes in the rotation is then calculated and expressed as a ratio of the
SOC stocks in the reference scenario.

50 Cstocks treatment

EFrelative —

50 Cstocks control

latest data points available for maximum 30 cm depth




WHAT IS THE EFFECT OF LEGUMES ON SOC?

METHODOLOGY
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Increased share of
legumes in the rotation:

32 experiments
72 pairs of control and
management treatment.




WHAT IS THE EFFECT OF LEGUMES ON SOC?

RESULTS

Exploration of the dataset:
« Type of legumes: forage legumes (alfalfa, clover..) vs grain legumes (chickpeas,
soy...)
 Duration of the growing period: annual vs perennial and specific duration
« Alternative management type: expansion of the rotation, temporary ley, cereal
monoculture replacement, intercropping...
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Statistically significant
difference between forage
and grain legumes

Emission factor
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WHAT IS THE EFFECT OF LEGUMES ON SOC?

RESULTS FOCUS ONLY ON FORAGE LEGUMES

The final dataset used for further
analysis included 21 experiments
"‘g’.-ﬁwfl‘fw\._ | located in 9 different countries with 39
It W pairs of treatments and control

Legumes in the treatments

Alfalafa (Medicago sativa)

Crop types replaced by legumes

Vetches (Vicia)
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WHAT IS THE EFFECT OF LEGUMES ON SOC?

RESULTS

Identify important predictors affecting the EFs
Climate: Temperature, rainfall, climatic zone, aridity index.. .
Management: crop type, replacement crop, crop growth duration
Soil properties: textural class, clay content, baseline SOC
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WHAT IS THE EFFECT OF LEGUMES ON SOC?

RESULTS

EF ~ LEGUMES PERCENTAGE DIFFERENCE + SOC STOCK OF THE CONTROL PERCM
+ CLIMATIC ZONE

Predicted values of relative EF
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The distribution of available data is was not balanced among and within the different climatic zones apart
from the Continental climatic zone.




WHAT IS THE EFFECT OF LEGUMES ON SOC?

RESULTS

EF ~ legumes percentage difference + SOC stock of the control per cm

Predicted values of relative EF
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SOC stock of control (Mg/ha/cm) = 0.5 H 1.5 — 2.5 = 3.5

EF=1.182198 + 0.003957 x percentage difference - 0.129105 x SOC of the control per cm




The type of legume species included in a crop rotation affects
the SOC accrual

Increasing the share of forage legumes in crop rotations
can lead to SOC accrual in the European croplands

The regression equation proposed, can be used for
estimating SOC changes caused by the inclusion of more
forage legumes in the rotations — considering the limitations

Forage legumes can increase the sustainability of a cropping
system and contribute to the European protein strategy




Questions or
suggestions?

Contact us

& ioanna.panagea@ilvo.vlaanderen.be

www.ilvo.vlaanderen.be N\
CARB®SEQ
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