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Rationale 1 

Improve long-term sustainability of intensive organic orchard and 
vineyard by innovative strategies expected to increase biodiversity as 
a source of resilience for the agroecosystems, and to reduce the 
dependency on external input.  

Modified from 
Zucconi, 1996 



Rationale 2 

• Focus on the interaction of fruit trees with different wild species, 
organic residues and microbioma.  

• To break the paradigm of monoculture in organic fruit growing by the 
development of new intercropping strategies and amendments to 
increase the sustainability of organic fruit growing and to maintain 
ecosystem services. 
 

Zucconi, 1996 



Polygonum aviculare 

Portulaca spp. 

Mentha spp. 

Potentilla spp. 

Fragaria spp. 

Chycorium intybus 

Living mulches: 
not weed but herbs 

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=imgres&cd=&cad=rja&uact=8&ved=2ahUKEwjl-OzSrcbcAhUGMuwKHTrcBIkQjRx6BAgBEAU&url=https://www.coltivazionebiologica.it/portulaca-oleracea/&psig=AOvVaw0MmstJC2URpQ9LCa0m3uVh&ust=1533024020363613
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The proposed strategy includes:  

Introduction of new cash intercropping  
species, expected to contribute to plant nutrition 
and protection while increasing biodiversity;  
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The use of recycled organic 
amendments from composted 
waste and digestate to improve 
soil fertility and suppressiveness, as 
well as carbon balance of the 
system;  



Introduction of microbial-based products 
for plant nutrition and protection to promote 
soil biodiversity and enhance inputs efficiency;  



AGAINST: 

Hailstorms  

Pests 

                      WATER 

Introduction of 
overhead netting 
and partial cover 
systems for crop 
protection;  



white clover Liflex (inter-row) 

  

Overall designing of orchard 
management to promote eco-services.  



http://www.domino-coreorganic.eu/ 

Domino-Project-Core-Organic 

National technical 
journals 

Videos 

Dissemination tools 



Methodology 

The project is based on a multi-stakeholder 
approach which includes different actors (farmers, extension, researchers, 

agricultural administration) 



Root cap 
Root apex with   

cell division Extension 

0.1 mm 

Strawberry, Neri et al. 2011 
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A – Mass flow 

B - Diffusion 

C - Interception 

(Marschner 1995) 
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1 – root skeleton  

2 – transport and sustain 

3 – macro migration 

4 – sustain root micromigration 

5 – absorbtion (micromigration) 

6 - mycorrhizae 

(Zucconi 1996) 

Root morphology 



ZUCCONI-BRUNZINI-96SL053 

(Zucconi 1996) 

Empty niche 

 with nutrients 

Roots 

ROOT PLASTICITY 



Neri , Inujima, Sugiyama 2002 

Strawberry root apex 

(cv. Tochiotome) 
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Compost in trenches in two sides 

OLIVE  



21 

 



22 

Allelopathy 

 

 
If the roots  

 of trees grow in 

 monospecific 

orchards there is 

 a dyspatic 

reaction 

(Baldini 1986 

Zucconi 1996) 

PEACH 
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Glass windows  

(3 mm) Cider wood (2 cm) 

compost 

compost 

residues 

15 cm 

3 cm 

10 cm 

2 cm 

20 cm 

0, 3, 10, 30, 100 % 

oven dried 

strawberry plants 

(ground to 1mm) 

Five boxes per  

treatment 
(Neri, Sugiyama, Inujima, 2002) 

To observe root 

interaction with 

 organic residues 
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(Neri, Sugiyama, Inujima, 2002) 

aging        
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27 (Neri, Sugiyama, Inujima, 2002) 



28 at the end of the 2° year without residues 

Apple M9 

(Mascanzoni, Zucconi, Neri 1996)  
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Apple residues <1mm at the end of the 2° year 

(Mascanzoni, Zucconi, Neri 1996)  



30 M9 at the end of the 2° year with apple residues in the top layer 



31 
M9 at the end of the 2° year with apple residues in the 

bottom (Mascanzoni, Zucconi, Neri 1996)  
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control with apple residues 

    M106 at the end of the 2° year 

(Mascanzoni, Zucconi, Neri 1996)  



33     M9 at the end of the 2° year with peach residues        
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Olea europaea: pomace fitotoxicity 
Giorgi, Neri, Lodolini, Savini 2008 
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• Substrate 

   compost 

    pomace (olive husk) 

    hay 

    hay plus pomace                      

Two factors 

experiment 

• Location:  
whole pot (1)  

half pot (0.5) 

(8 replicates) 

Olea europaea: pomace fitotoxicity 

whole pot (1) 

Giorgi, Neri, Lodolini, Savini 2008 
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(8 replicates) 

Olea europaea: pomace fitotoxicity 

• Substrate 

   compost 

    pomace (olive husk) 

    hay 

    hay plus pomace                      

Two factors 

experiment 

• Location:  
whole pot (1)  

half pot (0.5) 

•half pot (0.5) 

whole pot (1) 

Giorgi, Neri, Lodolini, Savini 2008 



37 giorni dopo trapianto
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Olea europaea: pomace fitotoxicity 

Giorgi, Neri, Lodolini, Savini 2008 

Niche effect 
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(Mascanzoni, Zucconi, Neri 1996)  

Bovine mannure 

Environmental mitigation of organic waste 



(Zucconi 1996) 
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Broad bean and 

barley (c) 

Broad beans 

and barley, 

strawberry 

eluates (d) 

16 days after transplanting 
(Neri, Sugiyama, Inujima, 2002) 
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Organic alternatives to soil disinfection in apple replant 
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(CRESO 2012) 
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(CRESO 2012) 
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Organic alternatives to soil disinfection in apple replant 

Treatment microbic C (mg/kg 

d.m.) 

GREEN COMPOST 688,3 (±58,0) 

DAZOMET 386,1 (±52,0) 

NOT TREATED 

CONTROL 

347,1 (±19,1) 

(CRESO 2012) 



MIXED CROP  SYSTEMS

NATURAL CONDITION

CROP ROTATION

MONOCULTURE

DESERTIFICATION

TIME

S
O

IL
 B

IO
L

O
G

IC
A

L
 E

Q
U

IL
IB

R
IU

M

C
U

L
T

IV
A

T
IO

N

Modified from 
Zucconi, 1996 



 

Apricot orchard installed in February 2018 
 
12 rows 3 X4.5 m spaced (284 plants)  

Organic Team UNIVPM 
 
Coordinators DOMINO 
 
Davide Neri, PhD and 
Serena Polverigiani, PhD 
 
PhD student  
Mia Jebu, MS 
 
Techniciens 
Murri Giorgio, PhD 
 
Graduate student  
Matteo Zucchini, MS 
 
MS student 
Paolo Rita 
 



Basic principle 

To select the least competitive population by exploiting the existing diversity as 
resource. 

To avoid a biological vacuum that would offer an 
advantage to the most aggressive species 

n.1 TOPIC 
Selection of local biodiversity toward a 
higher technical sustainability. 



There are commensal 
species, and ….. 

… COMMENSAL species 



Selective manual weeding  
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 To uproot out about 2-4 plantlets per plant   

 Extimated labour of about 8 hours/ha 



Tall and 
taproot 

Pluriennial  

Creepers 

In June were manually eliminated all.. 





Survey by Prof. Fabio Taffetani full professor of Botany at UNIVPM 

Phytosociological survey  
 (September 2018 and February 2019) 
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EFFECT ON THE 
MAIN CROP 



The lower incidence of perennial  species  reduced the soil cover during the 
second winter  ( not during the first summer) 

2018 

Sep   Oct   Nov   Dec   Jan   Feb   Mar   Apr   

T
o
ta

l 
s
o
il 

c
o
v
e
r 

(%
) 

60 

70 

80 

90 

100 

Non weeding 

Selective weeding 

2019 

* * 



2018 

Sep   Oct   Nov   Dec   Jan   Feb   Mar   Apr   

H
ig

h
ly

 c
o

m
p

e
ti
ti
v
e

 s
p

e
c
ie

s
 (

%
*)

 

0 

20 

40 

60 

80 

100 

Non weeding 

Selective weeding 

2019 

* 

* 

* 

*Relative % on total soil cover  

A reduced incidence of highly competitive species was still 
appreciable after 10 months 



Effect of grassing on 
mulching performances 
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…in some of the parcels 
the grassing was combined 
with the application of 
living mulching 



Efficacy of living mulching in 
controlling soil cover 

What species for an effective living 
mulching? 



Superficial tillage of the row and living 
mulching transplanting  

 

…after 1 month 

2nd of May 



Pink strawberry 
Fragaria X Ananassa 

octoploid 

Strawberry of Sibillini 
mountains  
Fragaria vesca  

diploid 
 

Potentilla spp. 

White 
strawberry 
Fragaria vesca  

diploid 



Jannuary 2019: 
whide soil cover 

during winter 
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Mulching species performances  

Hard recovering after 
summer drought 



Hilly areas exposed to soil 
erosion 



Picking the better mechanization technique by 
the partecipative approach 

Great opportunities from stakeholder’s feedbacks 



Colle Stefano  

Selection at root 
level  
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Quick development of the canopy and large 
production of runners 
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Soil fully covered over the 
winter 
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The owner remarked: 
 
 The technical is helpful especially in the management of the area surrounding the trunk 

harder to manage otherwise. 

WEAK POINT 

 All the tap root weeds were affected by the laboring with blade.  
 Absolutely no damages on strawberries when the labor is done with fresh, moist soil. 
 The blade itself contributed in shifting the plants, thus helping soil colonization. 

 Great compatibility of the labor required with the other 
activities scheduled. 

Suitable just in a soil 
managementstrategy that requires 
frequent soil labor to avoid 
compaction.  
 
Hardly succesfull in the presence of 
a previous grass cover.  



Extimated labour of about 30 hours/ha: 

Thus includes a manual soil labor that would have been necesary 

in the 1°-2° and 3° year in any case 

No costs for the trawberry plantlet: harvested from the same 

wineyard  

The presence of strawberry avoid other manual weeding in the 2° 

and 3° years. 



Az. Agr. Madonna delle 
Api, Osimo (AN) 

Fruit production for direct 
selling/short supply chain 

Lorenzo 



Transplanted 
in April 2018 

Grazed 
during winter  

Selection at canopy level  

Row grassing management 
replaced by goat grazing  



Several plantlets, from runners, survived the 
grazing and developed from late winter (with 

about no competition).  
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Rete Rurale Nazionale 
Autorità di gestione:  
Ministero delle politiche agricole alimentari e forestali 
Via XX Settembre, 20 – Roma 
www.reterurale.it  - @reterurale   
www.facebook.com/reterurale 

• to valorize local biodiversity for a sustainable soil cover. 

 

• Living mulching could be a successful strategy but species and timing really matter. 

 

Preliminary conclusion 

http://www.facebook.com/reterurale


 



1° treatment with Cu 
4 of March 

The phenological stage of all strawberries (according to BBCH scale) ranged from 00 to 
12.    



Strawberry phenological stage (BBCH)  

21 March 
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Thanks for your attention! 
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Rete Rurale Nazionale 

Autorità di gestione: Ministero delle 
politiche agricole alimentari e forestali 

Via XX Settembre, 20 – Roma 

www.reterurale.it  - @reterurale   

www.facebook.com/reterurale 

http://www.facebook.com/reterurale

