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suggestions of the energy “lost” in inducing the de-
fense. We have shown that penetration resistance 
or hypersensitive response (HR) provoke stomatal 
and photosynthetic dysfunctions, which could be 
important components of the disease resistance cost. 
More importantly, the stomatal dysfunctions (lock-
up) are genotype, but not response-type, dependent, 
since genotypes with similar resistance responses 
show very different locking patterns when assessed 
histologically. We have assessed the content of sev-
eral photosynthetic pigments including chlorophyll 
a, and b, several metabolites of the xanthophyll cy-
cle, and metabolites of the chlorophyll degradation 
pathway in healthy and powdery mildew (Blumeria 
graminis f. sp. avenae) inoculated oat seedlings. Re-
sistant genotypes associated with stomatal and pho-
tosynthetic dysfunctions activate the chlorophyll 
degradation pathway early after pathogen inocula-
tion, increasing the level of pheophytin a content. 
These genotypes also showed a reduction in chloro-
phyll a and b contents, whereas the resistant geno-
types lacking physiological dysfunctions showed no 
variation in the level of these compounds.

This research was supported by the Project AGL2016-
78965-R (Spanish Ministry of Economy and Competitive-
ness) and the European Regional Development Funds 
(ERDF).

Early signalling during mlo-based papilla resist-
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Powdery mildew is one of the most widespread and 
damaging crop diseases. One of the most efficient 
and durable powdery mildew resistance mecha-
nisms was originally found in barley lines carrying 
homozygous recessive alleles at the Mlo locus. These 
lines show efficient resistance to pathogen penetra-
tion based on formation of papillae, which are lo-
calised cell wall appositions at attack sites. The Mlo 

gene encodes a protein considered a negative regu-
lator of the defence response so that its loss leads to 
more rapid and/or enhanced papilla formation. Al-
though it is known that host plants sense powdery 
mildew fungi and start to activate defenses as early 
as 30 min following pathogen challenge, very little 
is known of the signaling that leads to the efficient 
papillae formation of mlo genotypes. We have ex-
plored the profile of several signaling molecules in 
two sets of mlo-isogenic lines with different genetic 
background, over a time course ranging from 30 min 
to 24 h. Abcisic acid decreased following inoculation 
in all susceptible and resistant genotypes whereas 
salicylic acid increased only in the resistant mlo gen-
otypes from 2 h post inoculation, with a maximum 
at 24 h. Jasmonic acid and its derivative, Ile-jasmonic 
increased in resistant genotypes at 10-12 h after in-
oculation, whereas its biosynthetic intermediate 12-
OPDA accumulated in resistant genotypes as early 
as 4 h and following. These data, showing a subtle 
and very early regulation of these signaling path-
ways, will shed light on the mechanisms of papilla 
formation.
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Biocontrol, natural compounds and 
plant defense stimulants
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The major disease affecting avocado crops in the 
Mediterranean area is avocado white root rot, caused 
by Rosellinia necatrix. The biocontrol rhizobacterium 
Pseudomonas chlororaphis PCL1606 has been isolated 
from rhizosphere of healthy avocado trees, grow-
ing in an area affected by white root rot. As a main 
characteristic, PCL1606 showed strong in vitro an-
tagonism against R. necatrix and other important 
soil-borne pathogens. This is mainly due to produc-
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