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What does “regenerative” mean?

nature

Explore content ¥  About the journal ¥  Publish with us v Subscribe

nature > news feature > article

NEWS FEATURE 09 September 2025

Arevolution is sweeping Europe’s
farms: can it save agriculture?
Momentum is building for regenerative agriculture, a set of approaches that could help Did VOU know that regenerative
farms to weather the changing climate and make them more profitable. f 3 rmin g d oes n Ot h ave t O mean
only traditional management, but

TECNICO also engineered systems?
LISBOA
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Permanent, as they are self-reseeding and can be |
maintained for at least 10 years (in some cases 25 years) \
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Sown, because high-yield native species are introduced i
into the pasture \

Biodiverse, because up to 20 species or varieties of plant
seeds are used
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Carbon sequestration potential

Contents lists available at ScienceDirect

Ecological Modelling

journal homepage: www.elsevier.com/locate/ecolmodel

Soil organic matter dynamics in Portuguese natural and
sown rainfed grasslands

R.F.M. Teixeira®*, T. Domingos®, A.P.S.V. Costa®, R. Oliveira®,
L. Farropas®, F. Calouro®, A.M. Barradas*, ].P.B.G. Carneiro*
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Sown biodiverse pastures
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Teixeira, R. F. M., Domingos, T., Costa, A. P. S. V., Oliveira,
R., Farropas, L., Calouro, F., ... & Carneiro, J. P. B. G.
10-year average: 6,5 tCO,/ha/year @011). Soil organic matter dynamics I Portuguese

& natural and sown rainfed grasslands. Ecological
Modelling, 222(4), 993-1001.
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Carbon sequestration potential

Contents lists available at ScienceDirect

Ecological Modelling

1 SFVIFR journal homepage: www.elsevier.com/locate/ecolmodel

Soil organic matter dynamics in Portuguese natural and
sown rainfed grasslands
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Supported by the Portuguese Carbon Fund
S

Terraprima W AL TG
ist spin-off XN - T &l ¢
Sown Biodiverse Pastures
Fundo portugués de Carbono
# Farmers 1000
Area 50 000 ha
CO, sold to Portuguese

1 Mt
Carbon Fund on

Total amout paid to farmers 6,6 M€
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Farmers understood their role as service providers

Producers see their role as service providers (76%)
FALTLRA rather than receivers of a subsidy (21%)

; 0
| N2 122
Tel. 045 / 52298 - 52351 - Herdade do Rebdlo
MOSTEIROS - 7340 Arronches paa 24 9 20610

Ex st TERRAPRIMA SERVICOS AMB IEUYAIS , $0C1EDADE Y NIPESSDAL DA

Morada @UIATA DA FRANCA

Antonio Mendes D’ Oliveira, (Herdeiros)
AGRICULTURA E PECUARIA
Contribuinte n.° 900606 657

CONTR. N° |5b [8 '?]5]91;|9| Ol VEIQUEAS- = 0 NS 34& l A
Quant. DESIGNACAO Prego Unit. 1'.\;2 Importancia

ﬂ,autfmg*es 5032 | ¥4

rr
; 217 22
¥ o X TOTAL | 11#0,96
LOCMVQMBM@W Data / / Hora saida B Susbidio
Local de descarga Data / / Hora prov.

1 Pagamento de um servico ambiental

Gréﬁca Guedelha - Dionisio Guedelha Gordo - R. Lopes Pires, 50-52. Portalegre - Teief. (045) 24423 - Contrib. 807 351 628 - Desp. S. E. A. F. de 88/06/27
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CLIMATE ACTION

European
Commission

European Commission > Climate Action > Newsroom > Articles
. . i E IS'Reguiatory
Portuguese project wins World You Like Challenge Updates

08/11/2013

The Portuguese project Sown Biodiverse Pastures has
won the European Commission’'s World You Like
Challenge competition for the best solutions to climate
change. Connie Hedegaard, European Commissioner for
Climate Action, announced the winner at the Sustainia
Award Ceremony in Copenhagen last night.

Sown Biodiverse Pastures was crowned overall winner of the Challenge for its innovative
approach to reducing CO, emissions, soil erosion and the risk of wild fires while increasing
the productivity of pasturelands.

] 1 2013 Honoured - %
| . . . P fiali 2011 Mengao
{ u:g 2014 National winner d) —r 2012 semi-finalista .do 1% Dryland Champion by *Y  H f;
é of the Energy Globe N concurso Land for Life l's-‘s,sf the United Nati onpospes reen
: (V4 6 DiNted iations Project Awards
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How do we manage such a system?

Teixeira, R. F., Proenca, V., Crespo, D., Valada, T. &
Domingos, T. (2015). A conceptual framework for the
analysis of engineered biodiverse pastures. Ecological
Engineering, 77, 85-97.
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Calibration of

algorithms

Drone flights

Field spectroscopy

Sampling and lab
analysis
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Identifying pastures and grazing

Satellite data Pasture Identification

Every 99 minutes

643000 km daily

Project “GrassData”
(DSAIPA/DS/0074/2019)
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Identifying pastures and grazing

Pasture Identification

Drone data

Legend

- Shadow
- Trees and Shrubs

Bare Soil
- Sown Biodiverse Pastures

o '{) »
Project “GrassData IFAP
( DSAI PA/ DS/OO74/2 O 1 9 ) Instituto de Financiamento Source: Vilar, P. et al. (2020). Object-based Classification Approaches
da Agricultura e Pescas, L.P for Multitemporal Identification and Monitoring of Pastures in
Agroforestry Regions using Multispectral Unmanned Aerial Vehicle

Products. Remote Sensing
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Identifying pastures and grazing

Tracking animal movement and intake

Sensors in collars (GPS, temperature,
accelerometer)

 Amount and quality of pasture ingested

(in combination with satelite and drone
images)

* Nutrient inputs to soil (with chemical
analysis of faeces and urine)

Projects “GreenBeef” l }\J

and “Sheep 4.0”

Terraprima
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0.24-029
0.29-0.35
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Legend
Accumulated NDVI
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Operational group
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Patriam Universidade de Lisbea
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Accumulated NDVI (3
classes)
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Fertilizer applied

Legend
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Predited SOC (g C kg?)
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11,56 - 11,89

11,89 - 12,19

12,19 - 12,49
N 1249-128
B 128-13,15
B 13,15-1357
B 1357-14,17
B >1417

ional
0 pe rat Iona g rou p A ( :p P (L ’ UNIVERSIDADE Instituto Nlacional de Source: Morais, T. G., Jongen, M., Tufik, C., Rodrigues, N. R., Gama,
llG O S I ” 4 )/ g’ DE EVORA iav Iwestianohio fgrivia @ I, Serrano, J., ... & Teixeira, R. F. Satellite-based estimation of soil
o o : AGRICULTORES DE PORTUGAL Veterindria, LR organic carbon in Portuguese grasslands. Frontiers in Environmental
Terraprima Science, 11, 1240106.
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www.virtuacrop.com . 5 6 7 8 5w

Observed pH


http://www.virtuacrop.com/
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Estimating soil organic carbon with digital photography

12:45 -« v 12:01 v 12:28 - A4 3:58 & - v 12:25 -« v
"
-
VIRTUACR®
welcome tO Date: 2022-4-5
Location (lat, lon):  40.35,-7.78
Organic matter (%) 5.898 oM »
Nitrogen (%) 5115 N
Phosphorus (%) 35.97 P
A Potassium (%) 150.2 o —
“ ph (-) 6.847 e
v Texture silty
Date: 2022-4-5
. ) . Location (lat, lon):  40.35,-7.78
G Sign up with Google Organic matter (%) 8.676 OM
Nitrogen (%) 3.245 r; »
Phosphorus (%) 140.1 —
Potassium (%) 190.5 pﬁ —
ph (-) 7.635 T
Texture loamy

Texture (-)
Loam
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Take home messages

(@’) “Regenerative farming” can use sustainable intensification and engineered systems
<@‘) Sown biodiverse pastures are an example of regenerative engineered systems
(C‘{) Technology can help manage complex soil systems

(@") Technology and engineering can be allies of regenerative farming, not necessarily foes



Thank you!

ricardo.teixeira@tecnico.ulisboa.pt

Special thanks to Tiago Domingos, Tiago Morais, Nuno Rodrigues, Ivo Gama,
Goncalo Marques and Manuel Paiva dos Santos for producing some of the elements
in this presentation

This presentation was supported by projects “BLOCKCHAIN.PT - Descentralizar Portugal com Blockchain” (Contract n.° 51), financed by
IAPMEI/PRR (Agendas Mobilizadoras para a Inova¢do Empresarial) and “STEP UP - Improving Sustainability of European Livestock
Farming”, financed by Horizon Europe (contract no. 101136785).

PRR £ REPUBLICA e ST==P fc_t
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Plana da Recuparagéo
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