
https://colloque.inrae.fr/sante-globale/
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Epilithic biofilms

Wild plants - healthy

Crops

Ground water: 7 m b.g.l.

/ g of leaf or biofilm

Leaf litter / m2 of ground cover

Cloud water  
(Sands 1982, Amato 2007)

Rain

Snow

Alpine lakes & rivers

Irrigation basins

/ L of liquid water

Aerosols (Lindemann 1982) / m2 / sec   

Log10 bacteria
1 2 3 4 5 6 7 8
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1 4097 Camellia sinensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0

3 301020 Morus bombycis 0 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 0 0 0 1

3 3335 Olea europaea 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 1

P. corrugata 2445 Solanum lycopersicum 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 1 1

3 3205 Prunus amygdalus 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 1 1 1

3 3225 Dendropanax trijidus 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 1 1 1 1

1 KG004 Actinidia chinensis 0 0 0 1 0 0 0 1 1 0 1 0 0 0 0 0 0 1 0 1 1

3 4217 Castanea crenata 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 1 0 1 1 1 1

3 4219 Daphniphyllum teijsmanni 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 1 1 1 1

3 3226 Dendropanax trijidus 0 0 0 0 0 0 1 1 0 0 0 1 1 0 0 1 0 0 1 0 1

1 302280 PT Prunus domestica 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1

4 311107 Oryza sativa 0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 1 1 1 0 1 1

2 IsPave037 Corylus avellana 0 0 0 0 0 0 1 1 0 0 0 1 0 0 1 1 1 0 1 1 1

3 PseNe107 Olea europaea 0 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 1 1 1 1 1

1 4060 Corylus avellana 0 0 0 0 0 1 1 1 0 1 0 1 0 1 0 0 0 1 1 1 1

3 6109 Prunus sargentii 0 0 1 0 0 1 1 0 0 1 0 0 1 0 1 1 0 0 1 1 1

3 0893_23 Aesculus indica 0 0 0 0 0 0 0 1 1 0 1 0 1 1 1 1 0 1 1 1 1

1 302278 Cucumis sativus 0 0 0 0 0 0 0 1 0 0 1 1 1 1 1 1 1 1 0 1 1

2 1754 Malus sylvestris 0 0 0 0 0 1 0 1 0 0 1 1 1 0 1 0 1 1 1 1 1

1 PA459 Actinidia chinensis 0 1 0 1 0 0 0 1 0 0 1 1 0 0 1 1 1 1 1 1 1

3 1448A Phaseolus vulgaris 0 0 0 0 0 1 0 1 1 1 0 0 1 1 1 1 0 1 1 1 1

1 KN10 Solanum lycopersicum 0 0 1 0 0 0 1 0 1 1 1 1 0 1 1 1 0 1 0 1 1

1 CC1544 water 1 0 0 1 1 0 0 0 1 1 1 1 0 1 1 1 0 1 0 1 1

2 4227 Corylus avellana 0 0 0 1 1 0 1 1 1 1 0 1 0 1 1 0 1 0 1 1 1

1 KW30 Actinidia chinensis 0 1 0 0 1 0 0 1 1 0 1 1 1 1 1 0 1 1 1 1 1

1 AF0015 water 0 0 1 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1 1 1 1

1 1657 Brassica oleracea 0 0 0 0 1 1 0 0 1 1 1 1 0 1 1 1 1 1 1 1 1

2 2585 Pisum sativum 0 0 1 0 1 1 0 1 0 1 1 1 0 0 1 1 1 1 1 1 1

1 1702 Viburnum  sp. 0 0 1 0 0 1 1 1 0 1 1 1 1 1 1 0 1 1 1 1 0

1 18882 Actinidia chinensis 0 0 0 1 1 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1

1 USA007 water 0 0 0 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

1 7286 Actinidia chinensis 0 1 1 0 1 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1

1 CSZ0350 water 0 0 1 1 1 1 0 0 1 1 1 0 1 1 1 1 1 1 1 1 1

7 BS002 Actinidia deliciosa 0 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1

2 B728a Phaseolus vulgaris 1 0 1 1 1 0 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1

2 41A Prunus  sp. 1 1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1
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Wheat stem rust 1969

Wheat yellow rust
1980

Sugarcane rust 
1978

Coffee rust 1970

Soybean rust  2004
Isard et al. 2005. 
Bioscience. 55:851–861

Tobacco blue mold
1979





88 precipitation events 2006 - 2010

pH* Conductivity*

Present 6.21 13 µS.cm-1

Absent 5.76 8 µS.cm-1

*Mann Witney U test (p<0.05)

% + P. syringae / L

Rain 65.2 500

Snow 12.3 5000

In southern France:

Monteil et al. 2014  ISME J. doi:10.1038/ismej.2014.55

0

10

20

30

40

50

60

West North & East South

%
 o

f 
p

re
c
ip

.s
a
m

p
le

s

All samples

with P. syringae



Jungfraujoch, 3580 m altitude 

22, 23 May  and  22  Oct. 2014 

P. syringae in snowfall

up to 45 cells / L snowmelt
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https://doi.org/10.3389/fpls.2018.01820
https://doi.org/10.5194/acp-17-14919-2017
http://dx.doi.org/10.1099/mgen.0.000089

