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Arabidopsis orosomucoid (ORM) proteins and their 
involvement in plant immunity. ORMs are known 
regulators of sphingolipid biosynthesis. Arabidopsis 
plants over-expressing ORM1 or ORM2 lack signal-
ing from the FLS2 PRR, and are of increased suscep-
tibility to P. syringae. Moreover, plants over-express-
ing ORM1/2 are greatly reduced in their FLS2 levels; 
ORM1/2 mutants have enhanced levels of FLS2. The 
molecular explanation behind these phenotypes is 
presented.
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A new generation of bio-inspired products, useful 
for disease control and bio-fertilization, is reach-
ing market development phases. Some are derived 
from formulations and technologies, mainly based 
on microbes and bioactive molecules, applied for a 
long time in biological control. However, the new 
products have been optimized for efficacy, reli-
ability and cost, also using data generated by re-
cent -omics and plant-microbe interaction studies. 
Other products are based on novel concepts, which 
may be designed and constructed by assembling 
small beneficial microbiomes, where microbe com-
binations are defined by using new knowledge on 
factors and molecular mechanisms positively af-
fecting crop vigour, yield and resistance to biotic 
and abiotic stresses. Two new formulations have 
been recently marketed in about 70 countries for 
specific application on wheat and corn. More prod-
ucts are in the pipeline, particularly for applica-
tion on Mediterranean crops. Their development 
will be supported by the recently established ini-
tiative Partnership for Research and Innovation in 
the Mediterranean Area (PRIMA), a large (approx. 
500M Euro) research programme involving about 
20 countries. PRIMA is devoted to the use of “in-
novative solutions” and to“promote their adoption 
for improving the efficiency and sustainability of 
food production and water provision” in Mediter-
ranean agriculture. The programme has a major fo-
cus on novel and sustainable approaches to reduce 
the impacts of pests and pathogens.
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Legume crops, such as pea and faba bean, can be 
damaged by a number of diseases, but insufficient 
levels of host resistance are available in most instanc-
es. As a result, only cultivars with moderate levels 
of resistance are available to farmers. Two important 
groups of diseases are caused by distinct groups of 
biotrophic pathogens: parasitic weeds (the broom-
rapes) and airborne fungi (the powdery mildews). 
Several clearly distinct species of these pathogens 
are known (the broomrapes Orobanche crenata, O. 
foetida and O. aegyptiaca; or the powdery mildews Er-
ysiphe pisi and E. trifolii). These pathogens can infect 
the same legume crops. Historic and recent achieve-
ments are reviewed for pea and faba bean, and com-
pared with those experienced in other non-legume 
crops. Implications in resistance breeding will be 
critically discussed, with a special focus on potential 
durability of host resistance.

This research was supported by the Project AGL2014-
52871-R.

Plant disease epidemics and food security. S. SA-
VARY. AGIR, INRA, Université de Toulouse, INPT, 
INP-EI PURPAN, Castanet-Tolosan, Centre Inra Occit-
anie-Toulouse, France. E-mail: serge.savary@inra.fr

There is increasing interest in linking plant disease 
epidemics and crop health with global food security. 
Recent studies have revisited the possible linkages 
between the occurrences of plant disease epidemics 
and major historical events. Aside from their dra-
matic effects on food systems, plant disease epidem-
ics may also cause regular, progressive attrition in 
agrosystem performance. A useful way to address the 
impacts of plant diseases on food security is through 
the different components of food security, including: 
(1) primary food production; (2) imports and stock-
piles; (3) physical access to food; (4) economic access 
to food; (5) stability of food availability; and (6) qual-
ity and nutritive value of food. All six components 
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