FD-ISHB

o.' 'l

! — Wt dy ,.

' Shéﬁnon Lynch and Aki skalen” | Wca
Plant Pathology Department ,, s
! : UC Davis ’




Albizia kalkora

(%]
<
S
>
LD
o)
3
P
.
3
=
Q
X

Acer negundo

Quercus agrifolia

Populus fremohtii

Persea americana

Quercus robur

Platanus racemosa

v



/7 species support beetle reproduction (competent)

20 native to California
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Phylogenetic Signal in Host Range

Phylogenetic
distance
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Lynch et al. 2021 Evolutionary Applications, 14:1083; Gilbert and Webb 2007
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Predicting disease establishment in heterogeneous landscapes




Methods: Network of 260 Monitoring Plots
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How well does wpS predict observed infestation in plots?

Predicted Probability Site Infested
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How well does wpS predict observed infestation in plots?

Predicted Probability Site Infested
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Degree Day Models and ISHB Development
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Community Structure and Climate Effects
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Community Structure and Climate Effects
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Community Structure and Climate Effects

- [TEE AT g M [TRE 970g
= = | H*

§§[ S — ‘ Eél L | | |
T 10 o o 0800 °F0 BYRG B Spes i I Yes Temp (C)
E — 1 Generation -1 9
£ 08 -{ == 2Generations .| @
o - - == 3 Generations s 2
= ¥ o)
w Q
> 06 — 5 o .
= - ¢  Warmer Conditions = More beetle generations
S
g -
" s Unfavorable communities are more susceptible
2 o2 - z
A% »
©
o
O 00 — L No

Phylogenetically Weighted Host Abundance
p(Site Suscept) = 16.9*wpS + 3.1*Gen — 3.9*(wpS*Gen) — 12.9 >



i

Management and Monitoring Recommendations

Warmer Conditions = More beetle generations

Unfavorable communities are more susceptible

“*Focus monitoring resources in non-infested locations
with high likelihoods of being infested

“*Prioritize management actions in infested locations
where community composition AND microclimate are
most favorable for beetle establishment

24
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Under Investigation

» Statewide predictions over time

* | andscape considerations
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Monitoring beetle population in San Luis Rey River
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yellow diamonds are negative monitoring traps. The red circle is recent findings
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New KSHB infestation on a sycamore (Platanus racemosa) along SLR near Lilac Rd.
No new infestation was observed on any willows and cottonwoods in the area.




New PSHB infestation on a sycamore (Platanus racemosa) along SLR near Oak Knoll Campground
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Host Microbiome and Disease Dynamics

Fungi and
Bacteria
Inside Plant
Tissues
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Endophyte Sampling

Willows
Cottonwood
* Oak
Sycamore

Total 606 samples were collected in San Diego



Preliminary Endophyte Screening

In vitro Inhibition Bioassays

Control Treatment

@ No Inhibition @ Inhibition
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Microbes Exhibiting Inhibition of Fusarium growth

Bacterial Inhibition Fungal Inhibition
Pseudomonas sp. Aureobasidium pullulans™
Pantoea sp. Pithomyces chartarum
Variovorax sp. Acremonium sp.

Bacillus spp. Alternaria alternate

Epicocoum nigrum



Endophyte Sampling

Fusarium kuroshium

Botryosphaeria sp.




Inhibition Bioassays

In planta

@ No Inhibition @ Inhibition




Restoration with
Biocontrol

Recover

Restore




Fermentation of endophytic bacteria in large scale

T =
i

In vitro isolation and culturing In vitro fermentation Large scale fermentation

Collaboration with a group of scientists from the University of Chonnam from South Korea on fermentation of endophytic
bacteria that could be applied in large scale. 42



Delivering endophytes into propagation cuttings via vacuum infiltration
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