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WITH EXPERIMENTS
TO SUCCESS
Excalibur team shares its latest stories for you

Dear readers,

IN THIS ISSUE
WE HAVE
PREPARED:
Article from NIAB-EMR
Article from KIS
Article from NIOO-KNAW
Excalibur first video

The third issue of Excalibur Newsletter is now here
and it covers the last six months ot our work! In
this issue, you will find very interesting articles
provided by different project partners. Our
colleagues from NIAB-EMR talk about establishing
apple trials while the experts from NIOO-KNAW
share how using beneficial microbes could
enhance pest resistance. You will also find a
follow-up from the previous issue by our partners
from KIS and their strawberry experiment!
Enjoy reading!
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Establishing apple trials to study the effect of
soil microbial amendment on tree
establishment and subsequent growth
Xiangming Xu, NIAB EMR

The main objective of NIAB EMR in the Excalibur project is to investigate whether
individual or combinational use of beneficial microbes (bio-inocula) as soil
amendment can promote apple tree establishment, hence ameliorating the effect of
apple replant disease.
It is essential that we are able to assess both tree establishment and fruit production
following soil amendment with beneficial microbes at the time of planting. It usually
takes 3-4 years for young trees to produce a reasonable number of fruits after
planting. Consequently, we had to plant the orchard in 2020 in order to have reliable
estimates of fruit production by 2024 for comparing effects of bio-inoculum
amendments.
We planned to carry out two field experiments for this project: (1) amending soils
with individual and combinational beneficial microbes, and (2) amending soils with a
few specific beneficial microbes on the establishment of trees grafted onto several
popular rootstock genotypes. An additional small-scale study will be carried out to
focus on the effect of bio-inocula on root health, which will be initiated with potted
apple trees in the spring 2021.

Experiment 1:
Interaction of bioproducts and apple rootstocks
Two cultivars (Braeburn and
Gala) were each grafted onto five
different rootstocks (AR295-6,
G11, G41, M116, and M9) in the
spring 2020. There are three soil
amendments:
(1)
AMF
(Diverspora sp.), (2) biocontrol
and PGPR, and (3) control. This
trial is to be planted in late
October 2020; baseline soil
samples were collected for
assessments in the early October
2020, prior to planting.

It is essential that we
are able to assess tree
establishment and fruit
production following
soil amendment with
beneficial microbes at
the time of planting.
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Experiment 2: soil amendment at planting
This trial is to evaluate the effects of individual and combinational use of soil
amendments at planting. Three types of bio-inocula were used: (1) arbuscular
mycorrhizal fungi (AMF), (2) plant growth promoting rhizobacteria (PGPR), and (3)
biocontrol microbes (biopesticides).
Before planting, we carried out survey assessments with help from CREA and other
project partners, including soil physicochemical characterisation (Fig. 1) as well as soil
spatial scan mapping (Fig. 2).

Fig.2 Spatial mapping of soil conductivity of the
apple trial site in March 2020

The soil physical structural properties are very
homogeneous as indicated by the small standard
errors in the sand, silt and clay percentages. The
trial was planted in the early April 2020 on an old
apple orchard to induce development of apple
replant disease.
At the planting time, appropriate bio-inocula were
applied to individual planting holes (Fig. 3). Tree
girth immediately above the graft union was
measured immediately after planting. This trial
orchard has established well (Fig. 4).
Fig. 1.Surveying soil structure at the
NIAB-EMR apple trial site in Feb 2020

Fig. 3 The first apple trial was planted in
the early April 2020

Fig. 4 The first apple trial established well
(photo taken in October 2020)
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Assessing the interaction of Metarhizium brunneum
with Halyomorpha halys and Chaetosiphon fragaefolii
at the Agricultural Institute of Slovenia (KIS)
Nika Weber, Jaka Razinger, KIS
As we reported in issue no. 2 of Excalibur
newsletter, we have established an experiment to
see the potential influence of fungal strain M.
brunneum against two of important insect pests
damaging strawberry leaves and fruits (WP2). We
have noticed an interesting plant response to the
presence of insects, such as an increase in
phenolic compounds in fruits, and an influence of
M. brunneum on the yield of experimental
strawberry plants. EXCALIBUR’s project activities
of Slovenian team (KIS) were also the main focus
of the Slovenian TV show “Let’s bite the Science”.
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Using beneficial microbes to enhance
pest resistance
One of the partners of Excalibur is the Netherlands Institute of Ecology (NIOOKNAW) located in Wageningen, The Netherlands. Arjen Biere, researcher at
NIOO-KNAW, explains his enthusiasm for Excalibur and the role of this
institute in the Excalibur project In the interview below

What do you think is the strength of
Excalibur?
We know that many beneficial
microbes can enhance plant nutrition
and protect plants against biotic and
abiotic stresses. For this reason they
have a huge potential to help farmers
reducing fertilizers and pesticides
input toward a more sustainable agriand horticulture. In the past decade or
so we have been mainly concerned
about how we can select the best
microbial inocula (bio-inocula) and bioeffectors (products derived from
organic materials) and how we can get
them to work. That is, how can we
optimize the chance that our bioinocula will survive, prosper and be
effective in the field. Only now we have
begun to realize that we need a more
holistic approach to assure that the
bio-inocula are not only effective, but
also able to operate in a functional,
biodiverse, soil microbial community.
Excalibur will do exactly that, finding
out how we can simultaneously foster
native soil biotic communities and
efficiently use bio-inocula and bioeffectors to help reduce agronomical
inputs. I think this is great!

Only now we have begun
to realize that we need a
more holistic approach
to assure that the bioinocula are not only
effective, but also able to
operate in a functional,
biodiverse, soil microbial
community. Excalibur
will do exactly that

Continue on the next page
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What will be your role in Excalibur?
Our role will be to understand how
bio-inocula alter the interactions of
tomato and strawberry plants with
their aboveground biotic environment,
like foliar pests. For instance, do our
bio-inocula
enhance
resistance
against foliar pest insects? What
mechanisms are responsible for these
effects? And we have to realize that in
the field, we mostly work in the
context
of
integrated
pest
management (IPM). So when we find
suppressive effects of bio-inocula on
pest insects, it is also important to
check that these bio-inocula do not
impede attraction or reduce the
efficacy of the bio-control agents of
the pests, such as parasitoids or
predators. We have quite some
experience
in
measuring
plant
biochemical
and
transcriptomic
changes induced by bio-inocula that
affect foliar herbivores. As shown in
the figure, you can think of changes in
defense metabolites, but also of
changes in volatiles that the plants
release when they are attacked by
herbivores, to attract predators and

other natural enemies of these herbivores. We will use such measurements
to unravel the mechanisms that are driving the effects of bio-inocula on the
ability of plants to cope with aboveground pests.
Why is it important to look at mechanisms?
Looking at mechanisms of microbially-induced defense, at first sight, it
would seem quite far from designing management practices for harnessing
biodiverse soil communities, or improving the efficacy of bio-inocula and
bio-effectors for plant health. Yet, exactly in order to fine-tune such
management practices, it is important to understand for instance why in
particular soils, or under particular abiotic or biotic conditions, bio-inocula
fail to exhibit their intended effects on plant production and health. Insight
in mechanisms is then indispensable. And this is what we will try to
contribute to.
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First Excalibur video is ready!
4:03 minutes length
stories by Excalibur partners
In English with subtitles

We are very pleased to
share that the first
Excalibur Video is now
ready! It gives more
information about the
The video was officially presented to all partners
during

the

three-days

General

Assembly

project, its partners
and the work that will

meeting which took place virtually from 26 to

be carried out. Don't

28 October. The video is presenting the concept

miss it!

of the project and the point of view of the
manufacturers and farmers about microbialbased products and their use. You can watch the
video here: https://fb.watch/24HvyGRd8J/
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Subscribe for our newsletter
here

@Excalibur2020
@excalibur_h2020
@excalibur_h2020

This project has received funding from the European Union’s Horizon 2020 research
and innovation programme under grant agreement No 817946. Our newsletter reflects
only the authors’ views and the EU is not liable for any use that may be made of the
information contained therein.

