
Gli esperimenti di lungo termine per 
l’agricoltura biologica nel contesto

Europeo

Daniele Antichi
WORKSHOP: Gli esperimenti di lunga durata (Long Term Experiments - LTE) per 

l’agricoltura biologica nel contesto italiano ed europeo
Roma, 13 marzo 2018



Sommario

• Importanza dei LTEs in agricoltura biologica

• Cronostoria dei LTEs a livello Europeo e mondiale

• Reti di LTEs: l’esperienza ISOFAR

• Nuove iniziative: Organic LTEs



Importanza dei LTEs nella ricerca in 
agricoltura biologica
• Studio di dinamiche/parametri variabili solo
nel lungo periodo (BASIC RESEARCH)
• Studio di dinamiche/parametri sensibili a
condizioni contestuali (WIDE TIMEFRAME)
• Necessità di sistemi assestati in cui testare
nuove pratiche/tecniche/strategie
(FARMERS’LIKELIHOOD)
• Confronti tra sistemi innovativi in un contesto
dinamico di cambiamenti socio-economico-
politici (MULTIDISCIPLINARY APPROACH)



STUDIO DINAMICHE EFFETTIVE 
SOLO NEL LUNGO PERIODO
• Evoluzione fertilità del suolo (SOM);
•Mitigazione/adattamento ai cambiamenti
climatici (GHG emission, GWP);
• Stabilità delle performances (rese colturali,
effetto su macrodinamiche biodiversità,
popolazioni evolutive);
•Modificazioni dell’ambiente fisico (elementi
strutturali agro-ecosistema);
• Resilienza e resistenza nei confronti di turbative
ambientali;
• Inquinamento e tossicità croniche



STUDIO DINAMICHE VARIABILI DA 
VALUTARE NEL LUNGO PERIODO
• Effetti su attività biologica del suolo;
• Effetti su composizione biodiversità
funzionale (flora, pedofauna, microflora);
•Modificazioni dell’ambiente biologico
(elementi funzionali dell’agro-ecosistema);
• Effetti su qualità produzioni;
• Effetti su cicli dei nutrienti e dell’acqua;
• Rilevanza statistica di tossicità acute
puntiformi;
• Ricambio varietale (miglioramento genetico);



STUDIO TECNICHE INNOVATIVE IN 
SISTEMI ASSESTATI
• Simulazione del contesto aziendale in
assenza di rischio imprenditoriale;
• Prevenzione/controllo di problematiche
fitosanitarie;
• Prevenzione/controllo della flora infestante;
• Gestione della nutrizione minerale delle
piante;
• Effetto residuo di pratiche puntiformi;
• Effetti ambientali legati a impiego nuove
tecniche/prodotti (es. OGM)



CONFRONTO DI SISTEMA IN 
OTTICA MULTIDISCIPLINARE
• Evoluzione delle conoscenze, impatto delle
innovazioni;
• Cambiamenti socio-politici (riforme PAC,
regolamenti di settore);
• Andamenti del mercato dei mezzi tecnici e
dei prodotti;
• Valutazioni di sostenibilità, estetiche,
culturali;
• Esigenza dei programmi europei di ricerca
applicata (MULTIACTOR, IMPACT,
PARTICIPATORY)
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Abstract 
Long-term organic farming system trials were established across the U.S. to capture baseline agronomic, 
economic and environmental data related to organic conversion under varying climatic conditions. These sites 
have proven useful in providing supporting evidence for successful transition from conventional to organic 
practices. All experiments chosen for this review were transdisciplinary in nature; analyzed comprehensive 
system components (productivity, soil health, pest status, and economics); and contained all crops within each 
rotation and cropping system each year to ensure the most robust analysis. In addition to yield comparisons, 
necessary for determining the viability of organic operations, ecosystem services, such as soil carbon capture, 
nutrient cycling, pest suppression, and water quality enhancement, have been documented for organic systems in 
these trials. Outcomes from these long-term trials have been critical in elucidating factors underlying less than 
optimal yields in organic systems, which typically involved inadequate weed management and insufficient soil 
fertility at certain sites. Finally, these experiments serve as valuable demonstrations of the economic viability of 
organic systems for farmers and policymakers interested in viewing farm-scale organic operations and crop 
performance. 
Keywords: agroecology, transdisciplinary research, organic transition 
1. Introduction 
As early as 1843 in Rothamsted, England, and 1876 in the Morrow Plots in Illinois, U.S.A., agricultural 
researchers recognized the importance of documenting the impacts of long-term farming systems on crop 
productivity, soil quality and economic performance. The link between soil quality and farm viability was well 
understood, as Andrew Sloan Draper, who was President of the University of Illinois when the Morrow Plots 
were established, stated prophetically that “The wealth of Illinois is in her soil, and her strength lies in its 
intelligent development” (University of Illinois [UI], 2015). More recently, long-term organic farming system 
trials across the U.S. have been established to capture similar information. These long-term crop rotation studies 
also enable more robust economic analyses of potential profit outcomes as compared to experiments of shorter 
duration (Delbridge, Coulter, King, Sheaffer, & Wyse, 2011). 
This paper examines six of the oldest grain-crop-based organic comparison experiments in the U.S. (Table 1), the 
goal of which is to demonstrate the unique contributions of each site and the usefulness of these sites in 
communicating agronomic, as well as environmental and economic outcomes from organic agroecosystems, to both 
producers and policymakers. Of particular interest to producers is the transition period at these sites: the 36 months 
between the last application of prohibited synthetic inputs and certified organic status. Long-term cropping systems 
trials can provide baseline data, monitor trends over time, and evaluate new technology in each system, within the 
context of sustainability indices (Baldock, Hedtcke, Posner, & Hall, 2014). Each site is categorized based on 
location (weather), soil type, crops, and organic/conventional management practices, to allow comparisons across 
sites. Additionally, notations on whether the site is certified-organic or organic-compliant (using organic practices 
without certification) are included. Recently, organic farmers have argued for organic research that is conducted on 
certified organic sites to ensure a modicum of equivalency as compared to practitioners’ experiences. Thus, rotation 
treatments that would not qualify for organic certification have been discouraged from future comparisons (e.g., one 
site described below has changed their 2-yr to a 3-yr organic rotation).  
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Table 1. Long-term organic comparison trials in the U.S. 

Name of experiment 
Date 

initiated 
Comparisons Main crops Lead entity and location

Farming Systems Trial 
(FST) 

1981 
Conv1 C-S vs. Org 3 and 

4-yr rotations 
Corn, soybean, wheat 

Rodale Institute 

Kutztown, 
Pennsylvania 

Sustainable Ag Farming 
Systems (SAFS) 

1988 
Conv C, W, S, B and T 

vs. Org C, W, S, B, T, O

Corn, tomato, wheat, 
bean, safflower, 

oat/vetch/pea 

University of California

Davis, California 

Variable Input Crop 
Management Systems 

(VICMS) 
1989 

Conv C-S vs. Org 3 
(dropped Org 2) and 4-yr 

rotations 

Corn, soybean, oat, 
alfalfa 

University of 
Minnesota 

Lamberton, Minnesota

Wisconsin Integrated 
Cropping Systems Trials 

(WICST) 
1989 

Conv C-S vs. Org 3 and 
4-yr rotations 

Corn, soybean, wheat, 
oat, alfalfa 

University of 
Wisconsin-Madison 

Arlington, Wisconsin 

Beltsville Farming Systems 
Project (FSP) 

1996 
Conv C-S vs. Org 2, 3 

and 6-yr rotations 
Corn, soybean, wheat 

USDA-ARS 

Beltsville, MD 

Long-Term Agroecological 
Research (LTAR) 

1998 
Conv C-S vs. Org 3 and 

4-yr rotations 
Corn, soybean, oat, 

alfalfa 

Iowa State University 

Greenfield, Iowa 
1 Conv = following conventional practices; Org = following certified organic practices. C=corn; S=soybean; 
W=wheat; O=oat; B=dry bean; S= safflower; T=tomato. 

 

Key among organic practices is the necessity of extended crop rotations and organic-compliant soil amendments 
to optimize production, with each of these practices affecting soil quality, carbon sequestration, nitrogen cycling, 
and other associated functions. Soil quality is the main driver of optimal organic crop yields. Management of soil 
organic matter (SOM) to enhance soil quality and supply nutrients is a key determinant of successful organic 
farming, which involves balancing two ecological processes: mineralization of carbon (C) and nitrogen (N) in 
SOM for short-term crop uptake, and sequestering C and N in SOM pools for long-term maintenance of soil 
quality. The latter has important implications for regional and global C and N budgets, including water quality 
and C storage in soils. The importance of yield comparisons in long-term studies cannot be overlooked, as 
Seufert, Ramankutty, and Foley (2012) in their meta-analysis of organic and conventional crop yields recognized 
that optimal yields are central to sustainable food security, in addition to the range of other ecological, social and 
economic benefits organic farming can deliver. For example, when reviewing the relative yield performance of 
organic and conventional farming systems worldwide from studies beginning in 1988, Seufert et al. (2012) 
documented a 5% to 34% lower yield under organic management, depending upon crop and soil type, along with 
experience related to effective nutrient and pest management practices.  

Several commonalities exist among the long-term experiments selected for this review (Table 1). All are 
systems-level experiments with rotation treatments derived from organic crop rotations practiced in each specific 
area. With corn (Zea mays L.) and soybean (Glycine max L.) production comprising 56% of the major crops 
grown in the U.S. (USDA-NASS, 2011), and wheat (Triticum aestivum L.) the third largest crop, one to three of 
these major crops are present in the trials discussed, as representative of the U.S. agricultural landscape. Because 
organic systems are complex in nature, in systems-level experiments, the abiotic and biotic components 
(structure) of the system can be evaluated in terms of the effects on system function (Drinkwater, 2002). 
Resulting system function data is then used to elucidate factors underlying less than optimal yields (Seufert et al., 
2012) and help fine-tune best management practices to improve organic systems. 

2. The Farming Systems Trial (FST) Rodale Institute, Pennsylvania  
The Farming Systems Trial (FST) at Rodale Institute (RI) is the longest-running comparison of organic and 
conventional agriculture systems in the U.S. Located near Kutztown, Pennsylvania, the soil type is a moderately 
well-drained Comly silt loam. Established in 1981, in the year following the release of the first comprehensive 
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Raupp (2009) 
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Int. Workshop on Organic Farming 
and Development in China

21-23 Oct 2009

Long-term field studies on organic farming (25):

Austria (1)
Canada (3)
Denmark (2)
Finland (1)
Germany (6)
Italy (2)
Sweden (1)
Switzerland (1)
United Kingdom (2)
Unites States of America (6)

• Probably, there is a number of other trials that are not shown.

Introduction Research approaches Key results Benefits Drawbacks Summary

Working Group fondato 
in ISOFAR e guidato da J. 
Raupp

45 membri per 28 LTEs



UN NETWORK DI LONG-TERM 
EXPERIMENTS IN BIO: PERCHE’?
• Scambio di esperienze in sistemi ancora poco
conosciuti;
• Fornire linee guida per nuovi LTEs in organic
farming;
• Stabilire le direttive del futuro della ricerca in
organic farming;
• Riflessioni metodologiche ed epistemologiche
(protocolli comuni);
• Creare infrastrutture di ricerca (data sharing,
facility sharing, mobility & training)
•Maggiore attrazione di fondi
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Poland
m Aarhus University, Dept. of  Agroecology, Flakkebjerg, DK-4200, Slagelse, Denmark
n Eco-Innov Research Unit, INRA, Thiverval-Grignon, France
o INRA, UR1115, Plantes et Systèmes de Culture Horticoles, Domaine Saint Paul, site Agroparc, F-84914, Avignon, France
p National Research Council (CNR), Institute of Agro-Environmental and Forest Biology, Viale dell’Università 16, 35020,Legnaro (PD), Italy

a  r  t  i c l  e  i n f  o

Article history:
Received 8 November 2015
Received in revised form
13 September 2016
Accepted 15  September 2016
Available online 31 October 2016

Keywords:
Cropping system
Field experiment
Integrated pest management
Agroecology
SWOT analysis

a b  s  t  r a  c t

Integrated  Pest  Management  (IPM)  aims  to promote physical and  biological  regulation  strategies that
help  farmers  contain  populations  of pests (pathogens,  animal pests  and weeds)  and to finally reduce  the
reliance  on pesticides. It  is based  on  the  holistic  combination  of multiple  management  measures rather
than  on the  sum of single methods,  each  of them  having  only  small effects  on pests reduction. Thus,  to
analyse  the  interactions  between IPM  measures and  to evaluate  the  sustainability  of their  implementa-
tion,  we require  an approach considering  the  whole  cropping system (CS), i.e.  a  functional  entity  whose
complexity  is more  than the  sum  of its parts.  A network  of  European experiments  at  the  CS level  was
set  up  recently, and aimed  at sharing data  and  expertise  to  enhance knowledge  of IPM.  Comparison  of
existing  methodologies  highlighted  a  diversity  of CS designs and  experimental  layouts.  We deduced that
the concept of CS itself  was viewed  differently  among  scientists, and this affected experimental  proto-
cols.  Other  differences  were related  to  the  research  context and  objectives. Some  experiments  aimed to
explore very  innovative  strategies and  generated knowledge  on both  their  effects  on the  agroecosys-
tem  and their ability to  satisfy  a  set of performance  targets, while  others aimed to  provide quickly

∗ Corresponding author.
E-mail address: martin.lechenet@dijon.inra.fr (M.  Lechenet).
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1161-0301/© 2016 Elsevier B.V. All rights reserved.
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Abstract There is ongoing debate among stakeholders about
the future development of agricultural and food systems to
meet the global challenges of food supply, biological and
cultural diversity, climate change, and social justice. Among
other options, agroecology and organic agriculture are
discussed. Both have similar goals and use a systems ap-
proach; however, they are recognised and received differently
by stakeholders. Here we review and compare principles and
practices defined and described in EU organic agriculture
regulations, International Federation of Organic Agricultural
Movement (IFOAM) norms, and agroecology scientific liter-
ature. The main finding are as follows: (1) Regarding princi-
ples, EU organic regulations mainly focus on appropriate
design and management of biological processes based on
ecological systems, restriction of external inputs, and strict
limitation of chemical inputs. IFOAM principles are very
broad and more complete, and include a holistic and systemic
vision of sustainability. Agroecology has a defined set of
principles for the ecological management of agri-food sys-
tems, which also includes some socio-economic principles.
(2) Many proposed cropping practices are similar for EU
organic, IFOAM, and agroecology, e.g. soil tillage, soil fer-
tility and fertilisation, crop and cultivar choice, crop rotation,
as well as pest, disease and weed management. In contrast,

the origin and quantity of products potentially used for soil
fertilisation and pest, disease, and weed management are dif-
ferent. Additionally, some practices are only mentioned for
one of the three sources. (3) In animal production, only a few
proposed practices are similar for EU organic, IFOAM, and
agroecology. These include integration of cropping and ani-
mal systems and breed choice. In contrast, practices for ani-
mal management, prevention methods in animal health, ani-
mal housing, animal welfare, animal nutrition, and veterinary
management are defined or described differently. (4) Related
to food systems, organic agriculture focusses on technical
aspects, such as food processing, while in agroecology there
is a prominent debate between a transformative and
conformative agenda. Both agroecology and organic agricul-
ture offer promising contributions for the future development
of sustainable agricultural production and food systems, es-
pecially if their principles and practices converge to a trans-
formative approach and that impedes the conventionalisation
of agro-food systems.

Keywords Agroecological practices . Animal production
practices . Food system . Sustainable cropping practices .

Organic farming
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Principles should guide the movement and also help in the
application of the practices. The EU regulations on organic
farming (EC 2007) have a specific article on Overall
Principles (Article 4) that include four sub-paragraphs.
Those four principles refer mainly to ecological aspects of
sustainability focusing on ecological systems, restriction of
external inputs, limitation of chemical inputs, and adaptation
to local conditions.

In a process of several decades, the international organic
community, organised by IFOAM, agreed on a common un-
derstanding on what the principles of organic agriculture are.
Since 2007 those principles are included in the IFOAM
Norms (IFOAM 2014) with the four major principles on
health, ecology, fairness, and care (Table 1). Health refers to

healthy soil, plants, animals, humans for a healthy planet;
Ecology is emulating and sustaining natural systems;
Fairness refers to the equity, respect and justice for all living
things; and Care for the generations to come.

Regarding agroecology, different principles can be men-
tioned (Table 1). Modern agroecosystems require systemic
change, but newly redesigned farming systems will not
emerge from simply implementing a set of practices, but rath-
er from the application of agroecological principles (Nicolls
and Altieri 2016), referring to the promotion of ecological
processes and services, including soil, water, air, and biodi-
versity aspects. The different principles include (i) recycling
of biomass, (ii) enhancement of functional biodiversity, (iii)
provision of favourable soil conditions for plant growth, (iv)

Table 1 Principles of organic farming and agroecology

Organic agriculture
EU regulation
(EC 2007, Article 4— Overall principles)

Organic agriculture
IFOAM Norms
(IFOAM 2014)

Agroecology
(Nicolls and Altieri 2016, Gliessman 1997, 2014;
adapted and further developed from Reijntjes et al.
1992, Altieri 1995 and Altieri and Nicolls 2005;
Stassart et al. 2012, Dumont et al. 2013, Dumont
et al. 2016)

Organic production shall be based on the
following principles:

(a) the appropriate design and management of
biological processes based on ecological
systems using natural resources which are
internal to the system (… ..);

(b) the restriction of the use of external inputs.
(… .);

(c) the strict limitation of the use of chemically
synthesised inputs to exceptional cases
(… .);

(d) the adaptation, where necessary, and
within the framework of this Regulation, of
the rules of organic production taking
account of sanitary status, regional
differences in climate and local conditions,
stages of development and specific
husbandry practices.

General principles of organic agriculture:
these principles are the roots from which

Organic Agriculture grows and develops.
They express the contribution that Organic
Agriculture can make to the world.
Composed as inter-connected ethical
principles to inspire the organic
movement— in its full diversity, they guide
our development of positions, programs
and standards.

• Health: Organic Agriculture should sustain
and enhance the health of soil, plant,
animal, human and planet as one and
indivisible.

• Ecology: Organic Agriculture should be
based on living ecological systems and
cycles, work with them, emulate them and
help sustain them.

• Fairness: Organic Agriculture should build
on relationships that ensure fairness with
regard to the common environment and life
opportunities.

• Care: Organic Agriculture should be
managed in a precautionary and
responsible manner to protect the health
and well-being of current and future
generations and the environment.

General principles of agroecology:
• Enhance the recycling of biomass, with a view to

optimising organic matter decomposition and
nutrient cycling over time

• Strengthen the “immune system” of agricultural
systems through enhancement of functional
biodiversity— natural enemies, antagonists, etc.,
by creating appropriate habitats

• Provide the most favourable soil conditions for
plant growth, particularly by managing organic
matter and by enhancing soil biological activity

• Minimise losses of energy, water, nutrients and
genetic resources by enhancing conservation and
regeneration of soil and water resources and
agrobiodiversity

• Diversify species and genetic resources in the
agroecosystem over time and space at the field
and landscape level

• Enhance beneficial biological interactions and
synergies among the components of
agrobiodiversity, thereby promoting key
ecological processes and services

Principles for animal production systems:
• adopting management practices aiming to improve

animal health
• decreasing the inputs needed for production,
• decreasing pollution by optimising the metabolic

functioning of farming systems
• enhancing diversity within animal production

systems to strengthen their resilience
• preserving biological diversity in agroecosystems

by adapting management practices
Socio-economic principles for agroecology:
• create collective knowledge and coping ability
• foster farmers’ independence from the market
• recognise the value of a diversity of knowledge

and know-how
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LTEs chiave per allineamento 
dell’OF rispetto all’approccio 
agroecologico



ASPETTI AGROECOLOGICI DI LTEs 
IN AGRICOLTURA BIOLOGICA

• Proprietà strutturali degli agroecosistemi
- Diversità, numero di diverse componenti e diversi processi

presenti in un agroecosistema, e loro abbondanza relativa
- Coerenza, misura del numero e dell’intensità dei flussi e 

delle connessioni tra componenti dell’agroecosistema
- Connessione, coerenza verso l’esterno

dell’agroecosistema;

• Sono studiate nei LTEs in biologico?
• Sono rilevanti?



ASPETTI AGROECOLOGICI DI LTEs IN 
AGRICOLTURA BIOLOGICA: ESEMPI

• DIVERSITA’
- Biodiversità genetica, interspecifica ed intra-specifica
- Diversificazione dei cicli produttivi
- Diversità delle fonti di sapere (pratico, accademico…)

• COERENZA
- Integrare e bilanciare processi biologici ed ecologici

all’interno di sistemi produttivi
• CONNESSIONE

- Inquinamento
- Infrastrutture ecologiche
- Dipendenza da fattori esterni e fonti non rinnovabili di 

energia
- Integrazione delle filiere agricole in quelle alimentari
- Scambio di conoscenza tra settore agricolo e ricerca



IMPORTANZA DEL DATA SHARING

Enhanced top soil carbon stocks under
organic farming
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Edited by William H. Schlesinger, Cary Institute of Ecosystem Studies, Millbrook, NY, and approved August 13, 2012 (received for review June 5, 2012)

It has been suggested that conversion to organic farming contrib-
utes to soil carbon sequestration, but until now a comprehensive
quantitative assessment has been lacking. Therefore, datasets from
74 studies from pairwise comparisons of organic vs. nonorganic
farming systems were subjected to metaanalysis to identify differ-
ences in soil organic carbon (SOC). We found significant differences
and higher values for organically farmed soils of 0.18± 0.06%points
(mean ± 95% confidence interval) for SOC concentrations, 3.50 ±
1.08Mg C ha−1 for stocks, and 0.45± 0.21Mg C ha−1 y−1 for seques-
tration rates compared with nonorganic management. Metaregres-
sion did not deliver clear results on drivers, but differences in
external C inputs and crop rotations seemed important. Restricting
the analysis to zero net input organic systems and retaining only the
datasetswith highest data quality (measured soil bulk densities and
external C andN inputs), themeandifference in SOC stocks between
the farming systems was still significant (1.98 ± 1.50 Mg C ha−1),
whereas the difference in sequestration rates became insignificant
(0.07± 0.08Mg C ha−1 y−1). Analyzing zero net input systems for all
data without this quality requirement revealed significant, positive
differences in SOC concentrations and stocks (0.13 ± 0.09% points
and 2.16 ± 1.65 Mg C ha−1, respectively) and insignificant differ-
ences for sequestration rates (0.27 ± 0.37 Mg C ha−1 y−1). The data
mainly cover top soil and temperate zones, whereas only few data
from tropical regions and subsoil horizons exist. Summarizing, this
study shows that organic farming has the potential to accumulate
soil carbon.

climate change | soil quality | agricultural systems

Soil carbon sequestration at a global scale is considered the
mechanism responsible for the greatest mitigation potential

within the agricultural sector, with an estimated 90% contribution
to the potential of what is technically feasible (1, 2). However,
global soil carbon stocks of agricultural land have decreased his-
torically and continue to decline (3). Thus, improved agronomic
practices that could lead to reduced carbon losses or even in-
creased soil carbon storage are highly desired. This includes im-
proved crop varieties, extending crop rotations, notably those with
grass–clover or forage legume leys that allocate more carbon
below- ground, avoiding or reducing use of bare (unplanted) fallow
(4), and the application of organic fertilizer such as compost or
waste products from livestock husbandry in the form of slurry or
stacked manure (5). Although these practices are not common in
current modern agriculture, they are core practices of organic
agriculture, where crop production relies in large part on closed
nutrient cycles by returning plant residues and manures from
livestock back to the land and/or by integrating perennial plants,
mainly grass–clover mixtures, into the system. It is therefore hy-
pothesized that the adoption of organic agriculture will lead to
a reduction in soil carbon losses or even to higher soil carbon
concentrations and net carbon sequestration over time (6). In-
troducing organic farming is considered an interesting and sus-
tainable option for greenhouse gas (GHG)mitigation in agriculture.
In contrast to the adoption of single GHG mitigation practices,

organic farming as a systems approach provides many other co-
benefits, such as adaptation to climate change, biodiversity and
soil conservation, and the improvement of rural livelihood at the
same time (7).
Although there is some evidence that soil carbon concentrations

are higher in soils managed organically than in those from in-
tegrated or conventional (nonorganic) farming (6, 8–10), other
studies have not found such differences (11, 12). Because of these
inconsistent findings, advantages and disadvantages of the organic
farming system vs. integrated or conventional production are hotly
debated (11, 13). A drawback of existing reviews on soil organic
carbon (SOC) in organic vs. nonorganic management is that they
are either narrative (10) or based on a limited number of datasets,
often do not account for data quality differences, and do not
control for potential confounding drivers (9, 14). Thus, there is
a need for a systematic, globally explorative literature review/
synthesis on soil carbon datasets from pairwise organic vs. non-
organic farming system comparisons and a systematic quantitative
analysis of SOC concentrations, stocks and sequestration rates that
accounts for data quality, and potential confounding factors such
as climatic conditions, soil characteristics, or the quantity of ex-
ternal nutrient inputs.
In this study, we aim to close this knowledge gap by conducting

a metaanalysis of published data on the responses of SOC to
conversion from conventional (= nonorganic) to organic farming
management in pairwise comparisons. The objectives were to test
whether adoption of organic farming resulted in (i) an increase in
overall SOC concentration, (ii) an increase in overall SOC stocks,
and (iii) higher SOC accumulation over time (= C sequestration
rates) compared with nonorganic management. Using meta-
regression, we also analyzed how climatic conditions (rainfall and
temperature), soil characteristics (clay concentration), duration
of contrasting farming management, external C and N inputs, and
land use type (arable, grassland, vegetable, orchard/viticulture
farming) modulated the responses of SOC to the adoption of
organic farming practices.

Results
General Results. The literature review yielded 74 eligible in-
dependent studies reporting SOC concentrations, of which 29
reported also SOC stocks (Table 1). Among them, 20 studies also
reported baseline SOC data, which enabled the calculation of
SOC sequestration rates. The vast majority of studies included in
the database were published in peer-reviewed scientific journals.
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Comparing the yields of organic and conventional
agriculture
Verena Seufert1, Navin Ramankutty1 & Jonathan A. Foley2

Numerous reports have emphasized the need for major changes in
the global food system: agriculture must meet the twin challenge of
feeding a growing population, with rising demand for meat and
high-calorie diets, while simultaneously minimizing its global
environmental impacts1,2. Organic farming—a system aimed at
producing food with minimal harm to ecosystems, animals or
humans—is often proposed as a solution3,4. However, critics argue
that organic agriculture may have lower yields and would therefore
need more land to produce the same amount of food as conven-
tional farms, resulting in more widespread deforestation and bio-
diversity loss, and thus undermining the environmental benefits of
organic practices5. Here we use a comprehensive meta-analysis to
examine the relative yield performance of organic and conven-
tional farming systems globally. Our analysis of available data
shows that, overall, organic yields are typically lower than conven-
tional yields. But these yield differences are highly contextual,
depending on system and site characteristics, and range from 5%
lower organic yields (rain-fed legumes and perennials on weak-
acidic to weak-alkaline soils), 13% lower yields (when best organic
practices are used), to 34% lower yields (when the conventional and
organic systems aremost comparable). Under certain conditions—
that is, with goodmanagement practices, particular crop types and
growing conditions—organic systems can thus nearly match con-
ventional yields, whereas under others it at present cannot. To
establish organic agriculture as an important tool in sustainable
food production, the factors limiting organic yields need to be
more fully understood, alongside assessments of the many social,
environmental and economic benefits of organic farming systems.
Although yields are only part of a range of ecological, social and

economic benefits delivered by farming systems, it is widely accepted
that high yields are central to sustainable food security on a finite land
basis1,2. Numerous individual studies have compared the yields of
organic and conventional farms, but few have attempted to synthesize
this information on a global scale. A first study of this kind6 concluded
that organic agriculture matched, or even exceeded, conventional
yields, and could provide sufficient food on current agricultural land.
However, this study was contested by a number of authors; the
criticisms included their use of data fromcrops not truly under organic
management and inappropriate yield comparisons7,8.
We performed a comprehensive synthesis of the current scientific

literature on organic-to-conventional yield comparisons using formal
meta-analysis techniques. To address the criticisms of the previous
study6 we used several selection criteria: (1) we restricted our analysis
to studies of ‘truly’ organic systems, defined as those with certified
organic management or non-certified organic management, following
the standards of organic certification bodies (see Supplementary
Information); (2) we only included studies with comparable spatial
and temporal scales for both organic and conventional systems (see
Methods); and (3) we only included studies reporting (or from which
we could estimate) sample size and error. Conventional systems were
eitherhigh- or low-input commercial systems, or subsistence agriculture.

Sixty-six studies met these criteria, representing 62 study sites, and
reporting 316 organic-to-conventional yield comparisons on 34 dif-
ferent crop species (Supplementary Table 4).
The average organic-to-conventional yield ratio from our meta-

analysis is 0.75 (with a 95% confidence interval of 0.71 to 0.79); that
is, overall, organic yields are 25% lower than conventional (Fig. 1a).
This result only changes slightly (to a yield ratio of 0.74) when the
analysis is limited to studies following high scientific quality standards
(Fig. 2).When comparingorganic and conventional yields it is important

1Department of Geography and Global Environmental and Climate Change Center, McGill University, Montreal, Quebec H2T 3A3, Canada. 2Institute on the Environment (IonE), University of Minnesota,
1954 Buford Avenue, St Paul, Minnesota 55108, USA.
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Figure 1 | Influence of different crop types, plant types and species on
organic-to-conventional yield ratios. a–c, Influence of crop type (a), plant
type (b) andcrop species (c) onorganic-to-conventional yield ratios.Only those
crop types and crop species that were represented by at least ten observations
and two studies are shown. Values are mean effect sizes with 95% confidence
intervals. The numberof observations in each class is shown inparentheses. The
dotted line indicates the cumulative effect size across all classes.
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Abstract

Population growth and climate change challenge our food and farming systems and provide

arguments for an increased intensification of agriculture. A promising option is eco-func-

tional intensification through organic farming, an approach based on using and enhancing

internal natural resources and processes to secure and improve agricultural productivity,

while minimizing negative environmental impacts. In this concept an active soil microbiota

plays an important role for various soil based ecosystem services such as nutrient cycling,

erosion control and pest and disease regulation. Several studies have reported a positive

effect of organic farming on soil health and quality including microbial community traits.

However, so far no systematic quantification of whether organic farming systems comprise

larger and more active soil microbial communities compared to conventional farming sys-

tems was performed on a global scale. Therefore, we conducted a meta-analysis on current

literature to quantify possible differences in key indicators for soil microbial abundance and

activity in organic and conventional cropping systems. All together we integrated data from

56 mainly peer-reviewed papers into our analysis, including 149 pairwise comparisons origi-

nating from different climatic zones and experimental duration ranging from 3 to more than

100 years. Overall, we found that organic systems had 32% to 84% greater microbial bio-

mass carbon, microbial biomass nitrogen, total phospholipid fatty-acids, and dehydroge-

nase, urease and protease activities than conventional systems. Exclusively the metabolic

quotient as an indicator for stresses on microbial communities remained unaffected by the

farming systems. Categorical subgroup analysis revealed that crop rotation, the inclusion of

legumes in the crop rotation and organic inputs are important farming practices affecting soil

microbial community size and activity. Furthermore, we show that differences in microbial

size and activity between organic and conventional farming systems vary as a function of

land use (arable, orchards, and grassland), plant life cycle (annual and perennial) and cli-

matic zone. In summary, this study shows that overall organic farming enhances total micro-

bial abundance and activity in agricultural soils on a global scale.
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Abstract: It has been estimated that the world population will increase to 9.2 billion by 2050;
supplying the growing population with food will require a significant increase in agricultural
production. A number of agricultural and ecological scientists believe that a large-scale shift to
organic farming (OF) would not only increase the world’s food supply, but might be the only way to
eradicate hunger sustainably. Nevertheless, OF has recently come under new scrutiny, not just from
critics who fear that a large-scale shift in this direction would cause billions to starve but also from
farmers and development agencies who question whether such a shift could improve food security.
Meanwhile, the use of genetically modified (GM) crops is growing around the world, leading to
possible opportunities to combat food insecurity and hunger. However, the development of GM
crops has been a matter of considerable interest and worldwide public controversy. So far, no one has
comprehensively analyzed whether a widespread shift to OF or GM would be the sole solution for
both food security and safety. Using a literature review from databases of peer-reviewed scientific
publications, books, and official publications, this study aims to address this issue. Results indicate
that OF and GM, to different extents, are able to ensure food security and safety. In developed
countries, given that there are relatively few farmers and that their productivity, even without GMOs,
is relatively high, OF could be more a viable option. However, OF is significantly less efficient
in land-use terms and may lead to more land being used for agriculture due to its lower yield.
In developing countries, where many small-scale farmers have low agricultural productivity and
limited access to agricultural technologies and information, an approach with both GM and OF might
be a more realistic approach to ensure food security and safety.

Keywords: agricultural sustainability; co-existence; small-scale farmers; food security; food safety

1. Introduction

The world’s population and its consumption rates are growing, which, in turn, results in a growth
in the demand for food and fuel. Moreover, in the developing world, diets are changing and people
are looking for more dairy products and meat, which can put extra pressure on natural resources [1].
It has been estimated that the demand for agricultural products from 2005 to 2050 will grow by 1.1%
annually while the world’s population will reach an estimated 9.2 billion by 2050 [2]. In the 21st century,
biotechnology has been utilized as one of the eco-techno-political technologies available to meet the
needs of the growing population [3]. Many countries have developed technological strategies in order
to improve their productivity in different fields [4]. It is a widely held belief that the application of
these technologies could potentially contribute to the productivity of sustainable agriculture in ways
that increase resource-poor farmers’ income and ensure food security and safety [5]. However, it is
time to question whether this technology truly is a promising way of harnessing scientific innovation
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a b  s  t  r a  c t

The  rapidly  growing  organic  food market  has  prompted  many  researchers to compare  numerous aspects
of organically  and  conventionally  grown foods.  This  review of literature  provides an overview of empirical
studies  comparing  postharvest quality  of  organically  and  conventionally  produced  fruits.  The empha-
sis  is on key postharvest quality  parameters  including physicochemical  properties,  postharvest  storage
performance,  microbiological, sensory  and  nutritional  quality.  The study  showed  that  physicochemical
and  nutritional  properties  relating  to  the  contents  of vitamins,  phenolics  and  antioxidants  are  higher in
organically  produced fruits.  It  is also  showed  that  production  system  has  little  effect  on sensory  qual-
ity. The better  taste of organic produce  as perceived  by  consumers  is only due to the  ‘halo effect’  of the
organic  label. The differences  identified  could be  largely  attributed  to the  different  fertilization  systems
between  organically  and  conventionally  managed  soils.  The microbial  contamination  due to improper
use  of manure  and  compost  in organically  managed  soils  is a major concern in organic fruits.  High levels  of
pesticide  residues and  nitrates  in conventionally  grown  fruits  is also a cause  of concern.  Several  impor-
tant  problems  in organic fruits are  yet  to be  addressed,  bacterial  and  fungal contamination  of organic
fruits  warrants  more intensive  research.  Future research  should  also  investigate the  effect  of production
system  on storage  potential.

© 2017  Elsevier  B.V.  All rights reserved.
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ATTRAZIONE DI FONDI
• LTEs spesso auto-finanziate con fondi istituzionali

• La presenza di LTE aumenta la capacità di attrarre
fondi delle istituzioni (GOLDEN WORD nelle call
H2020 LS-SFS, Societal challenges, Sustainable Food
Systems)

• Soprattutto inclusione in network e consorzi
nell’ambito di progetti di ricerca europei

• Esigenza di prevedere strumenti finanziari appositi da
parte di istituzioni nazionali e comunitarie



ORGANIC LTEs

• Nel 2017 nasce come iniziativa bilaterale tra il 
network francese RotAB e Retibio
• 21-22 giugno 2017: visita di MASCOT e MOLTE, 

workshop «Organic long term experiments:Sharing
French and Italian Experience»



WORKSHOP 21/06/2018
• 9 PARTECIPANTI DA ITAB, 15 DA 5 ATENEI (SSSA, 

UNIPI, UNIPG, UNITUS, UNIFI), CREA E MIPAF
• PRESENTAZIONE DEGLI LTES (6 FR, 8 IT): OUTLINE, 

OBIETTIVI, RISULTATI PRINCIPALI;
• 3 GRUPPI DI LAVORO: METODOLOGIA, FUND 

RAISING, INCLUSIONE STAKEHOLDERS
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È NATO ORGANIC LTES, UN NETWORK
INTERNAZIONALE DI RICERCATORI ITALIANI E
FRANCESI PER L’AGRICOLTURA BIOLOGICA
8 settembre 2017 - Attualità

È nata a Pisa la rete Organic LTEs, un network internazionale di ricercatori italiani e francesi
impegnati  nello  studio  dell’agricoltura  biologica.  La  rete  –  coordinata  da  ITAB  (Institut
Technique d’Agriculture Biologique) e formata dal Centro “E. Avanzi” dell’Università di Pisa,
Scuola Superiroe Sant’Anna, Università di Firenze e Consiglio per la ricerca in agricoltura e
l’analisi  dell’economia  agraria  (CREA)  –  ha  come  obiettivo  principale  la  gestione  in
agricoltura biologica dei Long Term Experiments (LTEs), cioè di quelle ricerche condotte in
campo che applicano gli stessi trattamenti sperimentali per un tempo superiore ai 10 anni.
Il network sarà presentato a ottobre a Lione, al prossimo Forum di Agroecology Europe, al
fine di aprirlo anche ad altre realtà attive in altri Paesi europei.

«I cosiddetti LTEs rappresentano uno strumento fondamentale per la ricerca agronomica
di pieno campo – dichiara il ricercatore Daniele Antichi – in particolare di quella finalizzata
alla conoscenza degli effetti prodotti dalle tecniche colturali sulla fertilità del terreno e sulla
capacità di  sequestro del carbonio nei suoli,  che si  caratterizzano per dinamiche molto
graduali ed estese nel tempo, dell’ordine di decine di anni. Questi ultimi aspetti assumono
un’importanza  cruciale  in  agricoltura  biologica,  dove  la  fertilità  del  terreno  e  la
conservazione  della  sostanza  organica  del  suolo  sono  senza  dubbio  fondamentali  per
l’efficienza e la sostenibilità agro-ambientale dei sistemi colturali».

Gestire LTEs in agricoltura biologica comporta notevoli difficoltà per i ricercatori, difficoltà
non solo legate alla limitatezza delle risorse finanziarie a supporto di tali dispositivi, ma
anche ad aspetti di metodologia scientifica e di approccio socio-culturale. «Trattandosi di
sistemi agroecologici molto complessi – solo parzialmente conosciuti – e di interesse per
molteplici portatori di interesse (dall’agricoltore al consumatore, ai ricercatori di svariate
discipline, ad attori del panorama sociale, politico ed economico), le scelte che il ricercatore
si trova ad affrontare senza il supporto di una consolidata letteratura tecnico-scientifica
spesso  sono  determinate  da  situazioni  contingenti,  magari  non  ottimali,  che
beneficerebbero di un confronto più rigoroso con altre esperienze simili  e del punto di
vista di  persone con diversi  bagagli  socio-culturali  e  diverse funzioni  sociali  –  aggiunge
Daniele Antichi -.  Inoltre, poter riunire i  singoli  risultati  ottenuti in esperienze simili  maUtilizziamo i cookie per essere sicuri che tu possa avere la migliore esperienza sul nostro sito. Se continui ad

utilizzare questo sito noi assumiamo che tu ne sia felice. OKOK

È nato Organic LTEs, un network internazionale per
l’agricoltura biologica
L'Ateneo partecipa con il Centro Avanzi, il debutto a ottobre a Lione al Forum di Agroecology Europe

È nata a Pisa la rete Organic LTEs, un network internazionale di ricercatori italiani e francesi impegnati nello studio dell’agricoltura
biologica. La rete, coordinata da ITAB (Institut Technique d’Agriculture Biologique) e formata dal Centro “E.Avanzi” dell’Università
di Pisa, Scuola Superiore Sant’Anna, Università di Firenze e Consiglio per la ricerca in agricoltura e l’analisi dell’economia agraria
(CREA), ha come obiettivo principale la gestione in agricoltura biologica dei Long Term Experiments (LTEs), cioè di quelle ricerche
condotte in campo che applicano gli stessi trattamenti sperimentali per un tempo superiore ai 10 anni. Il network sarà presentato a ottobre a
Lione, al prossimo Forum di Agroecology Europe, al fine di aprirlo anche ad altre realtà attive in altri Paesi europei.

«I cosiddetti LTEs rappresentano uno strumento fondamentale per la ricerca agronomica di pieno campo – dichiara il ricercatore Daniele
Antichi dell'Università di Pisa - in particolare di quella finalizzata alla conoscenza degli effetti prodotti dalle tecniche colturali sulla fertilità
del terreno e sulla capacità di sequestro del carbonio nei suoli, che si caratterizzano per dinamiche molto graduali ed estese nel tempo,
dell’ordine di decine di anni. Questi ultimi aspetti assumono un’importanza cruciale in agricoltura biologica, dove la fertilità del terreno e la
conservazione della sostanza organica del suolo sono senza dubbio fondamentali per l’efficienza e la sostenibilità agro-ambientale dei
sistemi colturali».

Gestire LTEs in agricoltura biologica comporta notevoli difficoltà per i ricercatori, difficoltà non solo legate alla limitatezza delle risorse
finanziarie a supporto di tali dispositivi, ma anche ad aspetti di metodologia scientifica e di approccio socio-culturale.

«Trattandosi di sistemi agroecologici molto complessi - solo parzialmente conosciuti - e di interesse per molteplici portatori di interesse
(dall’agricoltore al consumatore, ai ricercatori di svariate discipline, ad attori del panorama sociale, politico ed economico), le scelte che il
ricercatore si trova ad affrontare senza il supporto di una consolidata letteratura tecnico-scientifica spesso sono determinate da situazioni
contingenti, magari non ottimali, che beneficerebbero di un confronto più rigoroso con altre esperienze simili e del punto di vista di persone
con diversi bagagli socio-culturali e diverse funzioni sociali – aggiunge Daniele Antichi -. Inoltre, poter riunire i singoli risultati ottenuti in
esperienze simili ma condotte in diversi contesti pedoclimatici e socio-economici permetterebbe di accrescere enormemente l’impatto di tali
risultati sulla comunità scientifica e sulla società, più in generale».

Il workshop (Organic long term experiments: Sharing French and Italian Experience)

La ricerca nel biologico e lo strumento dei dispositivi
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Si chiama Organic LTEs ed è stato creato dal Centro 'E. Avanzi' dell'Università
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Verso un’agricoltura sostenibile e innovativa

ANSA.it Europa Biologico Nasce network ricercatori per l'agricoltura bio

Stampa

NNaassccee  nneettwwoorrkk  rriicceerrccaattoorrii  ppeerr  ll''aaggrriiccoollttuurraa  bbiioo
Si chiama Organic LTEs ed è stato creato a Pisa

RReeddaazziioonnee  AANNSSAA 06 settembre 2017 17:56

PISA - È nata a Pisa la rete Organic LTEs, un network internazionale di ricercatori italiani e
francesi impegnati nello studio dell'agricoltura biologica. La rete, coordinata dall'Institut Technique
d'Agriculture Biologique e formata dal Centro "E. Avanzi" dell'Università di Pisa, Scuola Superire
Sant'Anna, Università di Firenze e Consiglio per la ricerca in agricoltura e l'analisi dell'economia agraria,
ha come obiettivo principale la gestione in agricoltura biologica dei Long Term Experiments (LTEs), cioè
di quelle rriicceerrcchhee  ccoonnddoottttee  iinn  ccaammppoo  cchhee  aapppplliiccaannoo  ggllii  sstteessssii  ttrraattttaammeennttii  ssppeerriimmeennttaallii  ppeerr  uunn
tteemmppoo  ssuuppeerriioorree  aaii  1100  aannnnii.

"II  ccoossiiddddeettttii  LLTTEEss  rraapppprreesseennttaannoo  uunnoo  ssttrruummeennttoo  ffoonnddaammeennttaallee  ppeerr  llaa  rriicceerrccaa  aaggrroonnoommiiccaa  ddii  ppiieennoo
ccaammppoo  --  ddiicchhiiaarraa  iill  rriicceerrccaattoorree  DDaanniieellee  AAnnttiicchhii - in particolare di quella finalizzata alla
conoscenza degli effetti prodotti dalle tecniche colturali sulla fertilità del terreno e sulla capacità di
sequestro del carbonio nei suoli, che si caratterizzano per dinamiche molto graduali ed estese nel
tempo, dell'ordine di decine di anni. Questi ultimi aspetti assumono un'importanza cruciale in
agricoltura biologica, dove la fertilità del terreno e la conservazione della sostanza organica del suolo
sono senza dubbio fondamentali per l'efficienza e la sostenibilità agro-ambientale dei sistemi colturali".

GGeessttiirree  LLTTEEss  iinn  aaggrriiccoollttuurraa  bbiioollooggiiccaa  ccoommppoorrttaa  nnootteevvoollii  ddiiffffiiccoollttàà  ppeerr  ii  rriicceerrccaattoorrii, difficoltà non solo
legate alla limitatezza delle risorse finanziarie a supporto di tali dispositivi, ma anche ad aspetti di
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OOrrggaanniicc  LLTTEEss,,  uunn  nneettwwoorrkk  ddii  rriicceerrccaattoorrii  iittaalliiaannii  ee  ffrraanncceessii  ppeerr
ll’’aaggrriiccoollttuurraa  bbiioollooggiiccaa

La facoltà di Agraria dell'università di Pisa

La presentazione a ottobre a Lione, al prossimo Forum di Agroecology Europe. Ne fanno parte
Centro “E. Avanzi” dell’Università di Pisa, Scuola Superiroe Sant’Anna, Università di Firenze e
CREA

È nata a Pisa la rete Organic LTEs, un network internazionale di ricercatori italiani e francesi impegnati nello studio
dell’agricoltura biologica. La rete - coordinata da ITAB (Institut Technique d’Agriculture Biologique) e formata dal Centro “E.
Avanzi” dell’Università di Pisa, Scuola Superiroe Sant’Anna, Università di Firenze e Consiglio per la ricerca in agricoltura e
l’analisi dell’economia agraria (CREA) - ha come obiettivo principale la gestione in agricoltura biologica dei Long Term
Experiments (LTEs), cioè di quelle ricerche condotte in campo che applicano gli stessi trattamenti sperimentali per un tempo
superiore ai 10 anni. Il network sarà presentato a ottobre a Lione, al prossimo Forum di Agroecology Europe, al fine di aprirlo
anche ad altre realtà attive in altri Paesi europei.

«I cosiddetti LTEs rappresentano uno strumento fondamentale per la ricerca agronomica di pieno campo – dichiara il
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Organic LTEs, un network per l’agricoltura biologica

La presentazione si terrà a Lione, in occasione del forum di Agroecology Europe. Ne fanno parte

l’Università di Pisa, la Scuola Superiore Sant’Anna, l'Università di Firenze e il Crea

La rete ha come obiettivo principale la gestione dei Long term experiments

Fonte foto: © Budimir Jevtic - Fotolia

È nata a Pisa la rete Organic LTEs, un network internazionale di ricercatori italiani e francesi impegnati nello studio

dell’agricoltura biologica.

La rete ha come obiettivo principale la gestione in agricoltura biologica dei Long term experiments (LTEs), cioè di

quelle ricerche condotte in campo che applicano gli stessi trattamenti sperimentali per un tempo superiore ai 10

anni. Il network sarà presentato a ottobre a Lione, al prossimo forum di Agroecology Europe, al fine di aprirlo anche

ad altre realtà attive in altri Paesi europei.

E' coordinata da Itab (Institut technique d’agriculture biologique) e formata dal centro "E. Avanzi" dell’Università di

Pisa, Scuola Superiroe Sant’Anna, Università di Firenze e Consiglio per la ricerca in agricoltura e l’analisi

dell’economia agraria (Crea).

"I cosiddetti LTEs rappresentano uno strumento fondamentale per la ricerca agronomica di pieno campo – dichiara il

ricercatore Daniele Antichi - in particolare di quella finalizzata alla conoscenza degli eeffffeettttii  pprrooddoottttii  ddaallllee  tteeccnniicchhee

ccoollttuurraallii  sulla ffeerrttiilliittàà  ddeell  tteerrrreennoo e sulla capacità di  sseeqquueessttrroo  ddeell  ccaarrbboonniioo nei suoli, che si caratterizzano per

dinamiche molto graduali ed estese nel tempo, dell’ordine di decine di anni. Questi ultimi aspetti assumono

un’importanza cruciale in agricoltura biologica, dove la fertilità del terreno e la ccoonnsseerrvvaazziioonnee  ddeellllaa  ssoossttaannzzaa

oorrggaanniiccaa  del suolo sono senza dubbio fondamentali per l’efficienza e la ssoosstteenniibbiilliittàà  aaggrrooaammbbiieennttaallee dei sistemi

colturali".

Fonte: Università di Pisa
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È nato Organic LTEs, un network internazionale
per l’agricoltura biologica

È nata a Pisa la rete Organic LTEs, un network internazionale di ricercatori italiani e francesi impegnati nello
studio dell’agricoltura biologica. La rete - coordinata da ITAB (Institut Technique d’Agriculture Biologique) e
formata dal Centro “E. Avanzi” dell’Università di Pisa, Scuola Superiroe Sant’Anna, Università di Firenze e
Consiglio per la ricerca in agricoltura e l’analisi dell’economia agraria (CREA) - ha come obiettivo principale
la gestione in agricoltura biologica dei Long Term Experiments (LTEs), cioè di quelle ricerche condotte in
campo che applicano gli stessi trattamenti sperimentali per un tempo superiore ai 10 anni. Il network sarà
presentato a ottobre a Lione, al prossimo Forum di Agroecology Europe, al fine di aprirlo anche ad altre
realtà attive in altri Paesi europei.

«I cosiddetti LTEs rappresentano uno strumento fondamentale per la ricerca agronomica di pieno campo –
dichiara  il  ricercatore  Daniele  Antichi  -  in  particolare  di  quella  finalizzata  alla  conoscenza  degli  effetti
prodotti dalle tecniche colturali sulla fertilità del terreno e sulla capacità di sequestro del carbonio nei suoli,
che si caratterizzano per dinamiche molto graduali ed estese nel tempo, dell’ordine di decine di anni. Questi
ultimi aspetti  assumono un’importanza cruciale in agricoltura biologica,  dove la fertilità del  terreno e la
conservazione  della  sostanza  organica  del  suolo  sono  senza  dubbio  fondamentali  per  l’efficienza  e  la
sostenibilità agro-ambientale dei sistemi colturali».

Gestire LTEs in agricoltura biologica comporta notevoli difficoltà per i ricercatori, difficoltà non solo legate
alla limitatezza delle risorse finanziarie a supporto di tali dispositivi, ma anche ad aspetti di metodologia
scientifica  e  di  approccio  socio-culturale.  «Trattandosi  di  sistemi  agroecologici  molto  complessi  -  solo
parzialmente conosciuti - e di interesse per molteplici portatori di interesse (dall’agricoltore al consumatore,
ai ricercatori di svariate discipline, ad attori del panorama sociale, politico ed economico), le scelte che il
ricercatore si trova ad affrontare senza il supporto di una consolidata letteratura tecnico-scientifica spesso
sono determinate da situazioni contingenti, magari non ottimali, che beneficerebbero di un confronto più
rigoroso con altre esperienze simili e del punto di vista di persone con diversi bagagli socio-culturali e diverse
funzioni sociali – aggiunge Daniele Antichi -. Inoltre, poter riunire i singoli risultati ottenuti in esperienze
simili  ma  condotte  in  diversi  contesti  pedoclimatici  e  socio-economici  permetterebbe  di  accrescere
enormemente l’impatto di tali risultati sulla comunità scientifica e sulla società, più in generale».

vedi tutti i comunicati per questa categoria
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LIONE, 24-25 OTTOBRE 2017
• 24-25 OTTOBRE 2017: VISITA TAB E CORBAS
• DELEGAZIONE UNIPI, SSSA, UNIFI, CREA



LIONE, 26 OTTOBRE 2017
• WORKSHOP ORGANIZZATO ALL’INTERNO DI 

AGROECOLOGY EUROPE FORUM
• CIRCA 40 PARTECIPANTI
• IMPULSES DEGLI ORGANIZZATORI
• TAVOLA ROTONDA
• RICHIESTA DI ADESIONI AL NETWORK: 4 NUOVI PAESI 

(SVEZIA, AUSTRIA, DANIMARCA E SERBIA)
• PRESENTATA INFRASTRUTTURA DI RICERCA SVEDESE
• LANCIO CAMPAGNA COMUNICAZIONE



Highlights/key results of workshops/sessions
#9 - Agroecological issues of organic cropping systems: 

importance of long term field experiments (LTEs)

• LTEs should encompass all dimensions of agroecology including 
socio-economics (food system approach)

• There is a crucial need for stakeholders inclusion in the design, 
management of LTEs (not only farmers)

• Institutional funding opportunities on the long term are helpful 
to explore innovative cropping systems in LTEs

• Even if fixed or iterative approach are defined on LTE, emerging 
problems or new available technologies might imply their 
redesign

• …



Perspectives

• Enlarging the network 
• Identifying organic LTEs that could be part of a European 

network
• 7 new LTEs identified 

• Make a survey to get information of the costs/budget for running 
LTEs in Europe

• LTEs should address habitat and landscape issues (not or poorly
addressed so far)

#9 - Agroecological issues of organic cropping systems: 
importance of long term field experiments
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LLaauunncchhiinngg  aa  EEuurrooppeeaann  OOrrggaanniicc  LLoonngg  TTeerrmm
EExxppeerriimmeenntt  NNeettwwoorrkk

Organic farming, as stated by IFOAM, relies on a holistic and systemic management of the
sustainability of agroecosystems. Functioning of organic cropping systems is based on
long-term biological processes. Long-term cropping systems experiments (LTE) are thus
of major interest for the further development of organic farming.

Visit of French LTEs staff to the MOLTE LTE (Tuscany, Italy) – © Laurence Fontaine, ITAB
 
Why is there a need for long-term experiment research in Organic Farming? Understanding
and managing organic cropping systems require long-term monitoring and assessment of
such systems. Moreover, organic farming should be supported by research on exploring new
best practices, based on biological processes and aiming at being more sustainable,
embracing thus agroecological principles. Long-term cropping systems experiments (LTE)
are thus of major interest for the further development of organic farming. Such experiments
offer the opportunity to assess agricultural performance at the cropping system scale
including inter-annual effects at the crop sequence level. They combine both a holistic and
long-term approach of the agroecosystems with a scientific sound approach.

Why building a European organic LTEs network? The objectives of such a network would be
(i) to have an overview of the diversity and convergences of LTE research on organic farming
in Europe, (ii) to exchange ideas on the way to conduct an organic LTE from design,
stakeholder inclusion to data analysis, thus supporting capacity building of the persons in
charge of the experiments (iii) to clearly better know each other for further development of
collaborative project, aiming also at pooling and comparing results to contribute efficiently to
organic research.
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Launching a European organic long term
experiment network (/index.php/special-
sessions/launching-a-european-organic-
long-term-experiment-network)
Session chairs:
Marion Casagrande: Institut Technique de L'Agriculture Biologique (ITAB).
Daniele  Antichi:  Centro  di  Ricerche  Agro-Ambientali  "Enrico  Avanzi",  University  of
Pisa (CiRAA).
G.Cesare Pacini:  Department  of  Agrifood Production and Environmental  Sciences,
University of Florence (UNIFI-DISPAA).
Laurence Fontaine: Institut Technique de L'Agriculture Biologique (ITAB).
Stefano Canali: Consiglio per la ricerca in agricoltura e l'analisi dell'economia agraria
(CREA).

Why is there a need for long-term experiment research in Organic Farming and
agroecology?

Organic farming, as stated by IFOAM, relies on a holistic and systemic management
of the sustainability of agroecosystems. Functioning of organic cropping systems is
based on long-term biological processes. Understanding and managing such systems
thus require long-term monitoring and assessment. Moreover, organic farming should
be  supported  by  research  on  exploring  new  best  practices,  based  on  biological
processes and aiming at being more sustainable (Rahmann et al. 2016), embracing
thus agroecological principles. The agroecology approach also stresses the need for
taking into account food system scale, embedding thus a diversity of stakeholders
into the research processes (Migliorini and Wezel 2017).
Long-term cropping  systems experiments  (LTE)  are  thus  of  major  interest  for  the
further development of organic farming. Such experiments offer the opportunity to
assess agricultural performance at the cropping system scale including inter-annual
effects at the crop sequence level (Lechenet et al. 2017). They combine both a holistic
and long-term approach of the agroecosystems with a scientific and sound approach.

What has been done so far?

In the last 3 decades, the number of LTEs managed in accordance to organic farming
methods and principles has dramatically increased, following the growth of organic
agriculture worldwide (Raupp et al., 2006 ; Delate et al., 2017). Since the first steps,
LTEs were promoted to study the transition from conventional to organic production
and to assess the sustainability of the organic approach, evaluating its productivity,
the potential for energy reduction, carbon sequestration and other environmental and
social  benefits. The focus of the studies related to LTEs has also broadened over
time,  embracing  food  quality  studies,  economic  assessments  and  interaction
evaluation with agricultural landscapes.
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