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Diversity of ORFS: Paddy field
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Rice seed in Italy
• 70% of seed production is 

represented by only 20 varieties;
• Over 40% of the Italian rice seed 

production relies on herbicide 
resistant varieties (Clearfield® & 
Provisia®, FullPage®);

• Despite a thriving organic rice 
sector, organic seed production 
is virtually non-existent

Source: Eurostat 2023; Sinab 2023; CREA-DC 2021

(with one exception 👉)
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Increase the level of 
cultivated rice diversity 
and provide adapted 
material for organic farms



Multiplication of the 
accessions in two farms

Processing and storing 
seed - RSR Community 
Seed Bank

16 Italian rice accessions 
from national gene bank 
CREA and farmers’ varieties 
as controls

2018

Participatory 
evaluation



214 Italian rice accessions
from IRRI’s international 
gene bank in the Philippines

Multiplication of 
accessions on one 
farm

Participatory 
evaluation

I° participatory field trial 
(RBD) - 4 farms

Participatory 
evaluation

I° Morphological and 
agronomical data collection

2019



2019: field catalogue with 264 
Italian rice accessions
Participatory selection with farmers and researchers
• Combination of varieties with a high score 

according to grain type and ripening time
• Constitution of 3 mixtures: short, medium and 

long A grain type

https://youtu.be/3ujbylwjMv4?si=_Iu06tNqrZd_s8bM



Multiplication of 
accessions in two 
farms

214 Italian rice accessions from 
international gene bank IRRI

Processing and 
storing - RSR 
Community 
Seed Bank

Multiplication of 
accessions on one farm

Processing and 
storing - RSR 
Community 
Seed Bank

I° year morphological 
and agronomical data

Constitution of three rice 
mixtures: short grain, 
medium grain long grain 
type A – 5 farms

Participatory 
evaluation

I° participatory field trial 
(RBD)
4 farms

2018 2019 2020

II° participatory 
field trial 4 farms (RBD)

Participatory 
evaluation

16 Italian rice accessions 
from national gene bank 
CREA and farmers’ varieties 
as controls

Participatory evaluation 
of the mixtures – first 
year of multiplication 
and adaptation

Participatory 
evaluation

Participatory 
evaluation

II° year morphological 
and agronomical data



Mean yield - 2 years and 4 farms

1st 2nd 3rd
Entrata C.Orsine Terre di L. Cuneo Una Garlanda

Ranghino 1827 2937 2887 5463

Gritna 1121 2640 4855 5513

Alpe 1696 4206 4725 6256

Carmen 1470 4928 4989 5207

Russo 731 1865 1521 3027

Lomellino 1099 2671 4510 4927

Titano 654 2555 3508 4001

Rodeo 1779 3152 3880 5244

Italmochi 763 3208 3654 4615

Topazio 1678 2902 4569 5161

Miara 1294 4046 4244 5421

Baldo 2073 4902 6011 5880

RN 2342 4975 5345 4974

Novara 2047 3646 4614 5290

Corbetta 1291 4472 5392 5797

Bertone 605 2244 1884 3435

RM_Una Garlanda 3060 5915 5262 5629

C. Originario 1147 4911 5002 5137

RM_C. Orsine 2687 4366 4771 5283

Baldo_C.Orsine 1347 5590 5979 5894

Arborio 1486 3747 4111 5078

MIX_Una Garlanda 1582 4563 5032 5385

_CO

RM_CO
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1 DELLAROLE

2 MARATELLI
3 MARATELLI SELN

4 PRECOCE GALLINA
5 F. RONCAROLLO

6 SANCIO PRECOCE 6

7 VIALONE NERO
8 NOVARA
9 CORBETTA
10 VIALONE NANO
11 LOMELLINO 

12 MONTICELLI
13 PIEMONTE
14 PROMETEO 
15 ROSA MARCHETTI STOCCHI
16 RIO

Medium grain
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1 ALLORIO_CREA

2 BERTONE (UG)

3 ARBORIO

4 CARNAROLI

5 RB

6 RIBE

7 CHIAPELLI ADELAIDE

8 RIZZOTTO TIPO

9 RAZZA 77

10 ARIETE

11 BALDO (CO)

12 CERVO

13 NERO

14 PIERINA MARCHETTI 

15 SANT ANDREA

16 SMERALDO

17 TITANO

18 VENERIA 

19 VOLANO

20 ELBA

21 BELGIOIOSO

22 SESIA

23 SIRIO

24 PI 275446

25 CARMEN

1 AMERICANO

2 BALILLA GRANA GROSSA

3 BALILLA

4 C. ORIGINARIO

5 CYGALON

6 GREPPI

7 LENCINO

8 NANO

9 RAFFAELLO

10 RANGHINO

11 RUBINO

Short grain

3 dynamic rice populations  
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Short grain

3 dynamic rice populations  What is OHM? Practical examples
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Pure line, F1 
hybrid

Open-
Pollinated 
variety

CCP

(…)

• Farmers’ selection 
(of landraces / populations)

• Dynamic mixture / population

• Composite Cross Population



Organic rice network 2021-22
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Rice populations:
• Agronomic value vs uniform 

varieties
• Rice processing  and culinary 

aspects
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Original article

Cereal variety and species mixtures in practice, 
with emphasis on disease resistance

Maria R. FINCKHa*, Edward S. GACEKb, Henriette GOYEAUc, Christian LANNOUc, 

Ueli MERZd, Christopher C. MUNDTe, Lisa MUNKf, Jadwiga NADZIAKg, Adrian C. NEWTONh,

Claude de VALLAVIEILLE-POPEc, Martin S. WOLFEi

a Dept. of Ecol. Plant Protection, University of Kassel, Nordbahnhofstr. 1a, 37213 Witzenhausen, Germany
b National Office for Cultivar Testing, 63022 Slupia Wielka, Poland

c Laboratoire de Pathologie Végétale, BP 01, 78850 Thiverval-Grignon, France
d Institute of Plant Sciences, Swiss Federal Institute of Technology, Universitästsstr. 2, 8092 Zürich, Switzerland 

e Dept. Botany and Plant Pathology, Cordley 2082, Oregon State University, Corvallis, OR 97331-2902, USA
f Dept. of Plant Biology, The Royal Veterinary and Agricultural University, Thorvaldsensvej 40, 1871 Frederiksberg C, Denmark

g Exptl. Plant Breeding Station IHAR, 46233 Bakow, Poland
h Scottish Crop Research Institute, Invergowrie, Dundee DD2 5DA, Scotland, UK

i Wakelyns Agroforestry, Fressingfield, Eye, IP21 5SD, UK

(Received 3 March 2000; revised 22 May 2000; accepted 3 August 2000)

Abstract – Variety mixtures can provide functional diversity that limits pathogen and pest expansion, and that makes
use of knowledge about interactions between hosts and their pests and pathogens to direct pathogen evolution. Indeed,
one of the most powerful ways both to reduce the risk of resistance break-down and to still make use of defeated resis-
tance genes is to use cereal variety and species mixtures. The most important mechanisms reducing disease in variety
and species mixtures are barrier and frequency effects, and induced resistance. Differential adaptation, i.e. adaptation
within races to specific host genotypic backgrounds, may prevent the rapid evolution of complex pathotypes in mix-
tures. Mixtures generally stabilise yields and yield losses due to disease; abiotic stresses are also better buffered than in
pure stands. When mixture components are carefully put together, product quality can be enhanced or at least equal that
of the pure stands. Mixture use in practice worldwide is reviewed.

functional diversity / induced resistance / differential adaptation / yield stability / evolutionary plant breeding 

Résumé – Les mélanges de variétés et les mélanges interspécifiques de céréales dans la pratique. Les variétés en
mélanges, de par leur diversité génétique, limitent le développement des épidémies et des ravageurs. Cette diversité peut
être organisée selon notre connaissance des interactions hôte – agent pathogène pour influer sur l’évolution des 

Agronomie 20 (2000) 813–837 813
© INRA, EDP Sciences 2000

Communicated by Hanne Østergård (Roskilde, Denmark)

* Correspondence and reprints
mfinckh@wiz.uni-kassel.de 



2021 & 
2022

Morphological and 
agronomic data 
collection on the three 
mixtures in 5 farms

• Plant height and 
panicle length

• Disease presence
• Grain yield

Work with dynamic populations 
continues 

First processing and 
cooking tests on the 
three rice mixtures 
offer encouraging 
results…



First panel test 
with farmers 
March 2022

Quantitative Descriptive Analysis (QDA) methodology

Culinary qualities of rice populations



Culinary qualities of rice populations
Panel test with citiziens – DESR, consumer group – summer 2022



Panel test with citizens at Una Garlanda field day – Autumn 2022
Risotto prepared by a professional chef

Culinary qualities of rice populations



Tasting trial with SeedLinked app
Citizen Science & 
crowdsourcing 
platform and app for 
organic variety trials 
(March 2023)
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Would you buy it again?
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Did you like it?

Domestic preparation and tasting

• Distribution 
through consumer 
groups

• Sample packets 
(500g) with QR 
code for survey

• Cooking and 
sensory 
evaluation at 
home
(October 2022 –
February 2023)

94% Yes

6% No



What is a Living Lab?
• Living Labs started to emerge in the late 1990s early 2000s as a 

user-centred methodology to test new technologies in home-like 
constructed environments.

• The scope expanded to a multitude of domains ranging from ICT to 
farming, so that a LLs can be defined as “open innovation 
environment/ecosystems in real-life settings in which user-driven 
innovation is the co-creation process for new services, products and 
societal infrastructures” 
(Living Lab Handbook, 2010)

From rice network to Living Lab



From rice network to Living Lab

An agro-ecological Living Lab uses 
“Transdisciplinary approaches which involve 
farmers, scientists and other actors in the co-
design, monitoring and evaluation of new and 
existing agricultural practices on working 
landscapes to improve their effectiveness and 
early adoption”

Agroecosystems Living Laboratories (ALL) Executive Report 
2019 - www.macs-g20.org

Living Lab for Agro-ecology



From rice network to Living Lab

Organic seed company

Organic rice miller

Citizens &
Consumers

Organic rice farmers



From rice network to Living Lab

Community Seed Bank
& Action-Research facilitation 

Universities for organic seed 
quality research & support

Public procurement of organic food 
by cities

Solidarity Economy 
Districts

Consumer network



Next steps for the rice Living Lab

• The new European organic regulation (EU 
848/2018) allows the registration, certification 
and marketing of non-uniform plant 
reproductive material. 
Entered into force in 2021;

• Public domain: an Open Source Seed pledge or 
licence can be adopted

#1 Register the dynamic rice population for seed marketing as 
Organic Heterogeneous Material



Next steps for the rice Living Lab

• Fusarium fujikoroi (bakanae) fungus;
• Aphelencoides Bessej nemathode;
• Hot water treatment;
• Essential oils treatment;
• Microbiome-based treatments;
• Ozone?

#2 Organic seed treatmets against seed-borne diseases

Aphelencoides Bessej

In partnership with 
the universities of 
Milano and Pavia, 
RisoLo project



Next steps for the rice Living Lab
#3 Partner with breeders to create a composite cross 
population from the initial componenents of the dynamic 
population to increase the genetic diversity and thus the 
adaptation ability of the population.
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Rovasenda 
Festa del  Bi odi stRetto
del  Ri so pi emontese

Institut de géographie
et durabilité

Funded By the euRopean uni on

16 Set tembre 

9: 00 Ri t r ovo presso Casci na Tegl i o

9: 30 Pr esentazi one del  Bi odi st ret to del  Ri so Vercel l ese  

e vi si t a al  campo sper i mental e 

10: 30 Vi si t a al l a r i ser i a presso az.  agr .  Una Gar l anda 

11: 00 Conf erenza stampa presso i l  Castel l o di  Rovasenda 

12. 30 Pr anzo presso i l  Castel l o di  Rovasenda*

14: 00 - 18: 00 I nternat i onal  workshop al  Castel l o di  

Rovasenda ( presente i l  servi zi o di  t r aduzi one) .

18: 00 Aper i t i vo presso i  gi ar di ni  del  Castel l o*

17 Set tembre
9: 30 - 12: 00 I nternat i onal  workshop al  Castel l o di  

Rovasenda

i nFo: dani el a. ponzi ni @semi RuRal i . net 

*pRenotazi one oBBl i gatoRi a
 pRanzo:  377 4999 109
 apeRi ti vo:  340 483 4452

16-17 
settemBRe 

Next steps for the rice Living Lab
#4 Establish a network with similar organisations in Europe and 

beyond
📆 Next appointment: 16-17th

September 2023 in Rovasenda
(Vercelli) - stay tuned on www.rsr.bio

In partnership with the 
university of Lausanne
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https://youtu.be/3ujbylwjMv4?si=_Iu06tNqrZd_s8bM
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The Co-authors:
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• Salvatore Ceccarelli
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The organic rice farms:

• Az. agr. Terre di Lomellina
• Cascina Gambarina
• Cascine Orsine
• Az. agr. Una Garlanda
• Cascina Caremma
• Cascina Dulcamara
• Az. agr. Goio
• Cascina Teglia
• Cascina Angiolina
• Az. agr. Bielli
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