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Gnomoniopsis smithogilvyi
Syn G. castanea
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Figure reproduced from Lema et al (2023
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OM417080 G. smithogilvyi isolate EFA 962.4A Spain
OK335785 G. castaneae isolate UP45119 USA
MN817097 G. castaneae strain E3 Italy
MN817096 G. castaneae strain E2
MH213481 G.castaneae strain GCAS5
MH213480 G. castaneae strain GCAS4
MH213479. G.castaneae strain GCAS3 Greece
MH213478 G. castaneae strain GCAS2
MH213477 G. castaneae strain GCAS1
KM437888 G. castaneae strain TAV11
54 || KP824767 G. smithogilvyi isolate Ti5
Switzerland
KP824766 G. smithogilvyi isolate Ti4
KP824765 G. smithogilvyi isolate Ti3
KP824764 G. smithogilvyi isolate Ti1

OK335787 G. castaneae isolate PSB3 USA

KRO072533 G. smithogilvyi strain MUT411
A KR072532 G. smithogilvyi strain MUT401
MNB817099 G. castaneae strain E5

USA

Italy
MN817098 G. castaneae strain E4

82

OM417079 G. smithogilvyi isolate EFA 925A -
pain

OM417078 G. smithogilvyi isolate EFA 924A
KP824768 G. smithogilvyi isolate Ge1

— KM437889 G. castanea isolate BIA 11 Switzerland

0.02 KM437890 G. castanea isolate CAS 11

GU320790 G. sanguisorbae strain CBS 858.79 Turkey

Gnomoniopsis smithogilvyi B-tubulin neighbour-joining tree. This figure is reproduced from
Seddaui et al. (2023). Two haplotypes (A and B) within G. smithogilvyi are indicated.



Factors associated with disease

Although rainfall is critical for ascospore formation, temperature is
reported to play the more important role in disease development.

Based on modelling various climatic factors, an increase in
temperature in the months before nut harvesting was reported to
lead to a higher incidence of nut rot in northwest Italy.



Based on a spore trapping experiment over 2 years, spore (both
ascospores and conidia) deposition occur all year round, but mostly in
summer and autumn (Lione et al. 2021)
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High temperatures — climate change

Spore deposition was positively correlated with mean, maximum, and
minimum temperature, growing degree days at 0 and 5 °C thresholds,
and wind gusts, for the summer to autumn months. This suggests that
warmer temperatures in the second half of the vegetative season are
associated with increased nut rot incidence.

It is expected that rising temperatures and strong winds due to climate
change may increase the incidence of the disease in the future.

Although there is no correlation between disease incidence and rainfall

in the modelling study, drought may still play a role in predisposing
trees to infection
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Growth of Gnomoniopsis smithogilvyi isolates G1 — G3 in potato dextrose agar (PDA), malt extract
agar (MEA) and chestnut medium (MC) at different temperatures. Figure reproduced from Possamai
et al (2023). The green lines show all three G. smithogilvyi isolates growing best on chestnut
medium. On this medium isolates grow best at 30 -35 2C.

Possamai et al 2023



Conidial production on different media at different temperatures
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Figure reproduced from Possamai et al (2023). This graph shows that not only is conidial
production highest on chestnut medium (MC), but also that most conidia are produced at 30 2C.



Control of nut rot: Biological control
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Trichoderma (TRI) is most
effective at suppressing growth
of G. smithogilvyi

Treatments

Effect of the biological control agents TRI and SUP on the growth of G. smithogilvyi isolates B15 and FIN1 evaluated in a dual culture assay. A Inhibition of growth of G.
smithogilvyi due to exposure to TRl and SUP at 6 and 8 days in the dual culture assay compared with controls. Note for the BCA present in TRI overgrowing G.
smithogilvyi colony and the halo of inhibition displayed under the SUP treatment. B Growth area of the isolates measured after 6 and 8 days. Means + SEM labelled with F|gu re rep roduced fro m Silva-

different letters are significantly different to the control according to Dunnett’s test at p =0.05 Cam pOS et al (202 2)
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Effect of volatile organic compounds (VOCs) and non-volatile compounds (nVOCs) on mycelial growth of G. smithogilvyi isolates B15 and FIN1. A Shows the effect of
VOCs (Left) and nVOCs (right) on the radial growth of the isolates at each concentration tested (centre). B Representation of the effect of nVOCs secreted by the highest
three BCAs concentrations on the mycelial growth of both isolates. Plates were incubated at 23 °C in the dark for six days. Means + SEM labelled with the same letter

are not significantly different to the control according to Dunnett's test at p =0.05

Non-volatiles
(metabolites)
from TRI and
SUP provide
some
suppression of
G. smithogilvyi
growth.

Silva-Campos et al. 2022
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Kalex (Potassium phosphite), Kalex Zn (Zn-phosphonate),

and Mystic (tebuconazole)

Year Product Application ~ Rate Date Phenological Stage
2019 Kalex” endotherapy 0.8 mL/tree 13 June After bud burst
2019 Kalex Zn® crownspray 3 L/ha 25 Juneand 6 July  Blooming and burr formation
2019 M}fstic@ 4305C crownspray 350mL/ha  25]Juneand6July  Blooming and burr formation
2019 Control - - -
2020 Kalex® endotherapy 0.8 mL/tree 23 June Blooming
2020 Kalex Zn® crownspray  3L/ha 23 Juneand YJuly  Blooming
Y S— 23 June; 9 July and  Blooming; burr development and

202 Kelex Zn aunspEy e 27 August kernel development
2020 fﬂ.fir,fstic"E 4305C crownspray 350mL/ha  23Juneand9July  Blooming

| ® 23 June; 9 July and  Blooming; burr development and

g , S ;

2020 Mystic™ 430SC  crownspray 350 mL/ha 27 August kernel development
2020 Control - -




Percent isolation of Gnomoniopsis smithogilvyi from chestnut fruits
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Figure reproduced from Bastianelli et al (2022).



Kalex end- —— — ! o i Once, at blooming
b At blooming, burr de elopement and
Kalex Zn (3t")-| o=+ - = kernel development
a At blooming and burr development, 3
- — =] g p )
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Incidence (A) and severity (B) of brown rot (lbr and Sbr, respectively) of chestnut fruits collected from trees in the six treatment
theses in 2020. Bars represent the SEM. Statistical differences with the untreated control are evidenced by * = p < 0.05, ** =p <
0.01. 2 Two treatments (June and July), ? Three treatments (June, July and August). Figure and figure caption reproduced from
Bastianelli et al (2022b).



Storage and handling

* Infected chestnuts separated from healthy chestnuts by forced air
(mechanical harvesting)

* Immersed in water to remove floating debris

e Curatura:

* Hot water (50 C, 45 min)
e Cold water (10-15 C, 72-96 hours

* Reduced growth of the fungus immediately after treatment, but not
30 days after.

* Fungistatic rather than fungicidal



Storage and handling

* Adding cell wall degrading enzymes of Trichoderma during a hot
water treatment (45-50 2C for 50 min; then in 15-18 2C for 50 min) at
a ratio of 3:1 (Ruocco et al. 2016).

* Decreased incidence from 85% to 50% after 2 months.

* Ozone treatment (150 ppb during the day, 300 ppb during the night),
at 2.0 £ 0.5 2C; relative humidity at 95 + 2.0%).
* After 24 days, nut rot incidence was 25% compared to 87% in control
e After 5 months, incidence increased to 75%



Future directions

* Integrated control
 Remove litter to reduce inoculum?
* Chemical/phosphonate salt applications

* Disease forecasting model — need more info epidemiology and factors
associated with disease eg what are the temperature thresholds, how
long etc.

 Effect of chemicals on endophyte community
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