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AGROLANDSCAPE
SIMPLIFICATION

Strawberry production in Central Coast, California.




Crop species diversity and
probabilities of crop harvest losses

Probability of harvest loss

0.0]

Harvest loss (%)

10

A..;s

o ® — 25
°-.

6 9 12 15
Crop species diversity
Current Biology




Monocultures create dense aggregations of food resources,
void of soil biology and habitat for natural enemies,
encouraging proliferation of insect pests
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Figure 1 Sustainable agncultural systems are conceptualized here as being low in matenal input

(pesticides, inorganic fertilizers, etc.) and high in information input (applied ecological knowledge of

the system). High chemical input practices conceal and depreciate the importance of ecological processes

occurring in agncultural systems. However, as pesticides, fertilizers, etc. are r . greater knowledge

of the interactions occurning in agroecosystems is required for succeyn%::;e. this knowledge
uctivity

must be applied in a practical manner to maintain agroecosystem pr
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%Z: Agroecological principles for the conversion of farming



Agroecology

 Enhance plant diversity and abundance
of beneficial biota ( soil microorganisms,
auxiliary plants, natural enemies, etc)

 Amplification of ecological interactions
and processes to achieve optimal soil
fertility, plant health and productivity

* Replace inputs for processes



Stages in the Agroecological
Conversion
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From
conventional and
organic
monocultures to
polycultures,

functional
diversity
increases so
does resilience
towards pests
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Soil organic management

Crop Diversification
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Addition of organic matter essential for biology,
structure, fertility, water storage and infiltration
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SOM content and moisture
For each 1% increase in organic matter in the
soil, 16-17 liters of water are stored in the soil
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¢Qué diferencia hay entre no tener y tener micorrizas?

. -
Una planta sembrada en -
un recipiente de 1 litro 2
puede tener 1 kilémetro <

de micorrizas. 2
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Mycorrhizosphere

Nonmycorrhizal Rhizosphere

Estas redes de filamentos extraen nutrientes de espacios a los cuales las raices no

tienen acceso.
http://creating-a-new-earth.blogspot.com.co/p/endo-mycorrhizae-vam-what-is-it.html




Enhanced

Pesticide
P&P population growth?

application to crop + Arginine

Stress-related
reorientation of crop
metabolism

+ Asparagine
Nutritional enhancement
of crops for P&Ps?

Protein degradation &
N-recycling

INCREASED N-RICH AAs IN CROP TISSUES

FIGURE 2 | Un-intended impacts of pesticide applications on crops’ biochemical susceptibility to subsequent pest and pathogen (P&P) damage. Exposure of crops
to agronomically relevant concentrations of various pesticides can trigger a low-level “stress response” in the crop, resulting in subtle but significant metabolic
disruption and accumulation of nutritionally valuable amino acids (AAs) within crop tissues. We hypothesise that pesticide-induced alterations to crop biochemistry
may result in a favourable nutritional environment for P&P organisms (e.g., those not suppressed by the initial pesticide-application) to feed, develop, and proliferate.
Subsequent P&P pressure may then trigger further applications of pesticide (orange arrow, agrochemical inputs; blue arrows, biochemical impacts; green “sketched”
arrows, hypothesised ecological impacts).




Trophobiosis ( Chabousseau) chemical fertilization influence the

relative resistance of agricultural crops to insect pests. Increased

soluble N and free aminoacid levels in plant tissue decrease pest
resistance
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Broccoli had lower aphid densities and higher parasitization rates
when fertilized with compost. Compost releases mineral nitrogen
in the soil at a slower rate than synthetic fertilizer leading to
lower foliar nitrogen content = reduced pest incidence

Fertilization mediates aphid dynamics in broccoli 213
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Ecological complexity in polycultures



Below and above ground interactions in
polycultures
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Intercropping

Monocropping




Cytoplasm membrane membrane

Cytoplasm

Activate Fe
(Rémheld and
Marschner, 1986

Increasing &4
Fe, Zn ‘ BARAK(PS)

deficiency (Takagi, 1976)

(R6mheld and
Marschner, 1986)
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Corn soil Peanut

Root exudates are important in the interaction.

(Plant and Soil. 2000 J. Plant Nutr2003:Plant Nutr. Soil Sci. 2004
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Root exudates and defenses against
Insect pests

* Root exudates ( aminoacids, organic acids, etc)
play a key role in recruiting plant beneficial
microbes.

* These microbes colonize roots inducing
biosynthesis of plant defense compounds
against phytophagous insects via changes in
levels of salicylic acid

* Reduction of incidence of leafhoppers, aphids
and whiteflies in various vegetable crops



Leafhopper densities in intercropped
beans due to higher abundance of
predators
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Push-pull
system for
stem-borer
control in
African maize
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Masking odors of cilantro
make tomatoes less apparent
to whiteflies




Abundance of herbivore pests in
mono vs polycultures
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Vegetational diversity generates positive trophic cascades leading to

increased pest control

Umbrella species
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Depredadores: Escala paisajistica

Generalizacidon de mas de 23 estudios

Resultados para lariqueza de especies de depredadores

Densidad de ninfas de cicadélidos incrementa con

S la distancia Densidad de ninfas de cicadélidos
incrementa con la distancia desde el bosque ripario
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Biological corridor for circulation of natural enemies from
forest edge into field
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Dispersion del parasitoide Anagrus y de los predatores
generalistas desde las islas de vegetacion (insectario) al vifiedo
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Biofertilizers

Cover crops
Green manures Enhanced

, Soil Fertility
Mulching
Compost A
Rotations, etc. "

' Positive HEALTHY Healthy
Interactions SYNERGISH CROP Agroecosystem
Crop diversity \
Cultural practices Enhanced_
Pest Regulation

Biological control
Habitat modification

Figure 5.1 The potential synergism between soil fertility management and IPM.



ECOLOGICAL OUTCOMES
Enhanced crop immunity

Nutritionally balanced crops
Pest resilience

Fig. 1 | The pillars of plant health in agroecosystems. Exploiting the synergies
between plant diversity and microbial community ecological activity.
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