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Why there are cyclic succession between

heather and birch? Nutrients

Microbes/Pathogens
Soil organic matter

3) Fase di degenerazione (fasi A e B)

Fase A Fase B




o

" e




Why plants form

rings?
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Why plants form rings? CENTRAL
DIE-BACK
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Why in forests seedlings die under their mother plant?

Janzen-Connell distribution
of seedlings’ recruitment
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Modelling plant-soil negative feedback
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Ring forming plants
Journal of Theoretical Biology 2012



Modelling plant-soil negative feedback

Simulation
parameters t=5

toxicity effect
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Ring forming plants
Journal of Theoretical Biology 2012



Decomposition: a key process
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13C NMR in solid phase




Decomposition as “chemical changes” vs "mass loss”
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13C NMR in solid phase
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Litter decomposition experiment
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Castanea sativa

Medicago sativa

Hedera helix

Pinus halepensis

Ampelodesmos mauritanicus
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Toxicity experiment

Control Quercus ilex

LITTER Heterospecific Conspecific
Decomposition 120 0 120
days P S 3
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EXPERIMENTAL EVIDENCES

e autotoxity was demonstrated, but:

- unexpected results of timing of appearance :(

- timing compatible with build-up of soil sickness in agriculture :)

e the chemical compound had to be:

1 - Resistant
g DNA
2 - Not removable by charcoal

3 - Water soluble

4 - Species-specific Q




13C CPMAS NMR - Correlation analysis with phytoxicity

Heterospecific
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Model idea

Inhibitory effect by
extracellular SELF-DNA
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Discovery (1) [

Inhibitory and toxic effects of extracellular self-DNA in litter:
a mechanism for negative plant-soil feedbacks?

> 30 plant species ‘New Phytologist 2015 a

+ Heterologous DNA + Self DNA
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Duran-Flores and Heil Brain, Behaviour and Immunity (2017)
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Discove ry (2) Results published in: Mazzoleni et al. New Phytologist 2015 b

Inhibitory effect not only for plants: it is a general biological phenomenon!

Bacteria: Bacillus subtilis

Algae: Scenedesmus obliquus

— . .




Discovery (2) Results published in: Mazzoleni et al. New Phytologist 2015 b

Inhibitory effect not only for plants: it is a general biological phenomenon!

Animalia: Sarchophaga carnaria
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Innovative concept

Harmful organisms can be controlled by the exposure to their own DNA
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Nonself-DNA

Studies on model @
(Chiusano et al. sut




INHIBITION TEST (seed soaking)

Studies on model organisms: Arabidopsis thaliana
(Chiusano et al. submitted Frontiers in Plant Science)




Studies on model organisms: C. elegans
(IBBR-CNR A.Adamo, S.Gigliotti, A.Storlazzi)

aRAD-51 aRAD-51
"DNA self No DNA Self
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The Proof of Concept (PoC)
for Self-DNA (sDNA) Technology

ECoOIS RESEARCH GROUP — IRIBB, BOGOR, INDONESIA
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Fertilization with organic matter

Cow manure enriched with:
- extracellular Trifolium DNA
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Organic amendment
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