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1. Intercropping and Productivity

Intercropping system is a viable strategy to
improve crop productivity:

* |ncrease nutrient use efficiency

= Optimize spatial arrangements

Learn more about the project:
https://valmedalm.eu/

The PRIMA programme is
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Horizon 2020, the Framework
European Union's Programme
for Research and Innovation
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2. Intercropping and Yield

Intercropping can improve crop yield by:

" |ncreasing N nutritional status and net
photosynthetic rate

= |mprove soil temperature and water
availability (e.g. due to the mulch)

INTERCROPPING SYSTEM:
P N

4 A COMPLETE STRATEGY FOR ALMOND YIELD IMPROVEMENT
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Legumes fix nitrogen,
boosting almond uptake

INCREASED
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The PRIMA programme is
supported and funded under
Horizon 2020, the Framework
European Union's Programme
for Research and Innovation

Learn more about the project:
https://valmedalm.eu/ =
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3. Intercropping and crop quality

Intercropping may improve crop quality:

" |ncrease antioxidant activity and total
polyphenol content of fruits

7

) INTERCROPPED ALMOND ORCHARD

KEY FRUIT QUALITY BENEFIT:
INCREASE OFANTIOXIDANT ACTIVITY |
_ & POLYPHENOL CONTENT IN FRUITS

GROUND CROPS:
ALFALFA, FAVA BEANS,
& AROMATIC HERBS
(e.g., THYME, OREGANO)
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&g, Flavonoids,
Phenolic Acids

Learn more about the project:
https://valmedalm.eu/ =
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4. Intercropping and soil quality

Intercropping can improve soil quality:

= Improve physical properties of the soil, soil
organic carbon content, macro and
micronutrients and microbial activity

ALMOND & SNAP BEAN INTERCROPPING: BOOSTING SOIL AND YIELD
)

N PQCaMg

a) Monoculture

Increased Organic Carbon | Increased Available N, P,

With Snap Bean'~ Monoculture & Mlcroblal Acnvny ’ exchangeable K, Ca, Mg. |#

Significantly increased growth
and leaf chemicals.

T YOUNG ALMOND TREES -

OVERALL INTERCROPPING BENEFITS
i3, increased

é&; ., VIBRANT MICROBIAL
MatureBean  Tillng beans  Incorporated Sol
COMMUNITY 4 Plants. into soll. (60 Days later).

w (referencing <IMAGE>) pH and Organic Matter Increased Nutrient
improvement availability.
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Suppression
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5. Intercropping and soil moisture

Intercropping may improve soil moisture:

* Increase water infiltration and improving soil
water availability by facilitating water
movement and ensuring optimal moisture
distribution in the soil

INTERCROPPING IMPROVES SOIL MOISTURE: OPTIMIZING WATER DYNAMICS

a) Monoculture (Bare Soil) b) Intercropping Ccvered Soil) Monoculture “,’\';,, j D) Co—— Ory

P

Root channels act as | Ensuring consistent moisture ¢
hanced soil structure and preferenﬂal flow pams 3 |hlcughoul the mullng 2one. Al
porosity hold more water. 3 - . .
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\ WATER- Y X

HARVESTING /¢ ) = VOUNG ALMOND TREES -
DESIGN

ROOT WATER MOVEMENT @ < : T ATER MANAGEMENT BENEFITS
2 o Improved
4 y =2 £ !

HYDRAULIC LIFT subizes
& DISTRIBUTION
Deep roots pull water up for shallower crops;
diverse roots create hydraulic pathways.

VIBRANT SOIL

HYRO-SYSTEM (ref.) {
a Healthy soil DECAYED MATTER  LONG-TERM WATER {
:’z}ﬁgg::"a"gp’é‘c‘f;fgzggg;fa“ structure RETAINS WATER AVAILABILITY Enhanced Root
(e.g. a special amoeba). - Organic matter inputs from intercrops increase water i Upake yield stabllity
holding capacity. dulll\g drought

The PRIMA programme is
supported and funded under
Horizon 2020, the Framework

Learn more about the project:
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6. Intercropping and soil microbiome

Intercropping improves soil microbiome:

= positive shifts in  root—soil-microbiota
interactions under drought conditions

INTERCROPPING IMPROVES SOIL MICROBIOME: POSITIVE SHIFTS UNDER DROUGHT CONDITIONS
ENHANCED ROOT-SOIL INTERACTIONS (DROUGHT FOCUS)

A) Bare Soil (Drought stress) ~ B) Soil (Drought mitigati Al i COMMUNICATION A) Drought-stressed  B) Intercropped-

B)
F)iools (sparse }ionts (dense, Nutrient availability Microbiome enﬁar ced
microbes) diverse microbes) 4

Quorum sensing and metabolic icrobes mot P, K, and other
Legume and tree roots foster signaling between plant roots nulden(s evenin dry soll )
complementary microbial communities. and soil baclena

ALMOND TREES Ve ¢ X -
(3+ Vrs) Jm Q INTERCROPPING'S

MICROBIOME-
\ DRIVEN

POSITIVE
Soocial 18 X MICROBIOME )
\ ecial 3
i LEGUME ROOTS and TREE ROOTS Qx‘n Rk Actinomycetes 2 >t
"U release diverse compounds Enhanced Mlcrobml | S mu sed s e Wield
t0 soil microbiota. Includes a special amoeba and a highly specialized Nutrient Mobilizati yield stabllity _Under Stre:
bacterial guild. {iRplsocs Boo

lion
t Uptske) during drought )

Learn more about the project: AR oo i v
https://valmedalm.eu/ SR ..o Uniors Prageme
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7. Intercropping and impact on weeds, pests
and diseases

= Increase the habitat for beneficial
arthropods allowing for reduced pest
populations without the need for chemical
inputs

= Reduce the incidence of several soilborne
plant pathogen

INTERCROPPING IMPACT ON WEEDS, PESTS, AND DISEASES: ENHANCED ECOSYSTEM SERVICES
INCREASED HABITAT FOR BENEFICIAL ARTHROPODS

A) Monoculture Field B) Intercropped Field < Pestinsect (e.g., aphid) flying path A) PEST OUTBREAK B) PESTS CONTROLLED  A) Disease prevalence B) Reduced incidence
(few beneficials, sparse plants) (diverse habitats, high beneficial insect count) (monoculture) (intercrop) (bare soil monoc: ullwr) (intercrop)
A) Direct access to host  B) Disrupted path
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LADYBUGS & PARASITOID WASPS
1 ‘ (wcleasedcoantanddhels(y ‘ # &K -

~ Natural enemies and disruption reduce | Beneficial root exudates and diverse soil .
pollen, and sheer, populations. Diverse plants create visual and olfactory pest survival and reproduction microbiota suppress specific pathogens 3
: - - - €5 confusion,reducing pest host finding and colonization. without chemicals. through ion and antagonism.

A
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PLANT SIGNALING & DEFENSE .4 1\» << VIBRAI EASE- SUPPRESSIVE SOIL COl MUNITV OVERALL PEST & DISEASE MANAGEMENT BENEFITS
s Reduced

3 ,
i\ x # ] Y 7y
1 \/ \( =
- %’/ ] ECOSYSTEM

BALANCE

a A b
° Special / .g
DIVERSE PLANT DEFENSE COMPOUNDS AND SIGNALS bacteria Actinomycetes Disease
released to soil and surrounding plants, , Suppvessnon ®
triggering systemic resistance. Diverse soil food web inhibits pathogen growth ol
and virulence.

The PRIMA programme is
supported and funded under
Horizon 2020, the Framework

Learn more about the project:
https://valmedalm.eu/ =
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8. Intercropping and economy

Intercropping can improve farm gross income

by 20-50% per hectare:

= Aromatic and medicinal intercrops
showed the highest economic returns

= Cover crop mixtures penalize short-term
almond vyields but ensure positive net
income under adequate fertilization

INTERCROPPING & ECONOMY: BOOSTING ALMOND FARM INCOME - %=

NEF COMPAREDTO ALMoKp 1. ¥
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R vé\\x © "046‘{ = A\ COVER CROP MIXTURES
2. LEGUME INTERCROPS ENSURE POSITIVE NET INCOME
O = UNDER ADEQUATE FERTILIZATION ii
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ARM GROSS INCOpg 3 Gl 3 COVER CROP MIXTURES

PERFORM BEST UNDER
IRRIGATED CONDITIONS
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Short-term — Long-term
Almond Yield  Net Income

Learn more about the project:
https://valmedalm.eu/ W e
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9. Intercropping and mechanization

= |mportant adjustments to farm machinery
for strip intercropping, such as the capacity
to separate mixtures of different seeds

= Adapted field design to ensure that
operation in main crop can still be done

STRIP INTERCROPPING MECHANIZATION: HARVESTING EFFICIENCY
B) ADVANCED STRIP INTERCROPPING HARVESTER (MuliCrop Focs)

Adjustable headers for
S’
7
=

diverse crop helghts _l
1 Variable row widths S8
and track settings

MECHANICAL SEED SEPARATION AFTER HARVEST MODULAR HARVESTER COMPONENT BREAKDOWN OVERALL INTERCROPPING MECHANIZATION BENEFITS
Reduced Optimal Machine

1) HARVESTED (2) MULTIPLE ADJUSTABLE (3) CLEANED Adjustable 4 Multiple 0 ional o
URE SEPARATION STAGES MIXTURE pick-up and reel ;é collection bins perational 97°Cost \p of & Utilization
: > 2} ¥ H.gsh-vueld nable

o2 for separate
Flexible /

crop streams 5 hea J\Production,
knife —4/ < L [
speed /}

Modular

Integrated, adaptable, components
by and reconfigurable farm A or rapi
by density  color/shape machinery for sustainable, reconfiguration

Streamlined * _
Havrvesl Logistics 2

The PRIMA programme is
supported and funded under
Horizon 2020, the Framework
European Union's Programme
for Research and Innovation

Learn more about the project:
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10. Intercropping and needs

= (Create a support research and technical
assistance for help farmers:

= Site-specific intercropping strategies;

= Combinations with positive synergies
(minimal competition, pest control,
staggered harvest);

= Establish demonstration farms and
knowledge-sharing platforms to
accelerate learning across regions;

) SITE-SPECIFIC
\l_L_ INTERCROPPING
— |  STRATEGIES

COMBINATIONS \ £
WITH POSITIVE J
SYNERGIES [
SHARE LEARNING
_ ACROSS REGIONS

Learn more about the project:
https://valmedalm.eu/
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