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Welcome note

Dear Colleagues,

It is our great pleasure to welcome you to the V™ International Symposium on Postharvest
Pathology hosted by the International Society for Horticultural Sciences (ISHS) and the
International Society for Plant Pathology (ISPP) that will be held in Liége, Belgium from 19 to
24 May 2019.

It is the first time that Belgium will host this prestige symposium. The meeting will address the
guestions related to postharvest supply chain management. The last symposium held in South
Africa in 2017 addressed the next generation innovation and commercial solutions for
postharvest pathology to reduce losses. The present conference in Liege, will tackle the
postharvest pathology issues from another corner. The meeting will highlight the postharvest
chain management, and this will include all the process from pathology detection, prevention
and protection till processing and distribution in an attempt to satisfy consumer demands.

To this regard, specialists in the field of plant protection industry and postharvest technologies
are invited to address the problems encountered during this process, they will bring a real
mirror for problems encountered during the value chain activity (Protection products, Storage,
Packaging, Distribution). Innovative technologies of detection and protection will be
presented. The symposium will offer the opportunity to exchange advanced technologies,
methods, and knowledge towards postharvest disease management of fruits and vegetable.
This International Conference will be a forum to bring researchers, academics and industry
professionals to share knowledge and research contribution in the evolving technologies
related postharvest pathology. Ten renowned speakers are invited to cover the main sessions
of the symposium.

Besides the science, we are organizing three social evening events and one guided technical
tour. They are used to strengthen and develop collaborations.

We look forward to see your presence with active contribution to make this event successful.
Sincerely,

Prof. Haissam lJijakli

Convenor of the symposium



Program

Sunday, 19 May 2019

19:00 - 20:00: Arrival and registration with welcome reception and cocktail: beer, wine and
chocolate testing event at Congress palace

Monday, 20 May 2019
08:00 Arrival, registration and posters I, Il 1l and 1V hanging

09:00 Welcome and Opening Haissam Jijakli; Samir Droby;
Antonio Ippolito

Opening session

09:30 Postharvest treatments today and in the future: Geoffroy de Chabot-Tramecourt
perspectives from the plant protection industry

10:15 Physiology and pathology: the intersection between Christopher B. Watkins
postharvest technologies

11:00 Round table: discussion on industry demands Geoffroy de Chabot-
Tramecourt, Christopher B.
Watkins, Benito Orihuel
leaded by Antonio Ippolito

11:30 COFFEE BREAK

12:00 Poster viewing Sessions I, 1, 11 and 1V

13:00 LUNCH

SESSION I: Smart innovative technologies for detection ~ Chair: Baric Sanja and
of postharvest pathogens and toxic metabolites co-chair: Antonio Ipollito

14:00 Smart innovative technologies for detection of Simona Marianna Sanzani
postharvest fungal pathogens and their toxic
metabolites

14:30 The application of information technology for Sanja Baric
diagnosing postharvest diseases of apple



14:45

15:00

15:15

15:30

Phenotypic characterization of Bull's eye rot and
bitter rot pathogens in South Tyrol isolated from

apple fruits after storage

High Resolution Melting (HRM) as a tool to

characterize
populations of pomegranate fruit

Aspergillus  and

Penicillium

Volatiles as biomarker for Erwinia infection in

Potato

COFFEE BREAK

SESSION Il Innovation in Postharvest Disease Control

16:00 The next thirty years: Envisioning the future of

16:30

16:45

17:30

postharvest disease research

Extension of shelf 'life of Penicillium digitatum
infected sweet oranges by vapor heat treatment

Round table discussion: Are the market needs in
accordance with actual innovative research

End of the DAY 1 - Free evening

Monday, 20 May 2019

Greice Amaral Carneiro

Annamaria Mincuzzi

Gabriels Suzan

Chair: Haissam Jijakli and
co-chair: Samir Droby

Michael Wisniewski

Abiola Aborisade

Simona Marianna Sanzani,
Michael Wisniewski,
Geoffroy de Chabot-
Tramecourt, Christopher B.
Watkins, Benito Orihuel
leaded by Haissam Jijakli



Tuesday, 21 May 2019

SESSION Il Elucidation of host pathogen
interactions/Molecular exploration of host-pathogen
interactions

08:00
08:30

09:00

09:15

09:30

09:45

10:00

10:30

10:45

11:00

11:15

12:00

13:00

14:00

Arrival

From gene expression to the packinghouse: can metal
chelation be a possible alternative treatment to
control fruit postharvest diseases?

Scanning genomes to identify secondary metabolite
production by postharvest pathogens

Whole-genome sequence of the brown rot fungal
pathogen Monilinia fructigena Mfrg269 strain
isolated in Italy

Exploiting the effector repertoire of Monilinia
fructicola as a breeding strategy targeting disease
resistance

A walk-through method for identifying brown rot
resistance in stone fruit: methodology development,
validation, and application on an interspecific
almond x peach population

COFFEE BREAK

Understanding the potential of Colletotrichum spp.
to cause bitter rot on apple during preharvest and
postharvest in the Mid-Atlantic United States

Apple Lenticel Rots: State of knowledge about the
epidemiology of Neofabraea vagabunda

Role of anthocyanin and flavonoids in resistance of
mango fruit to fungal pathogens and chilling injury

General discussion Session 11
Poster Flash Presentations

LUNCH

Poster viewing Sessions I, 1, 111 and 1V

Chair: Davide Spadaro and
co-chair: Laura Vilanova
Torren

Luis Gonzalez-Candelas

Davide Spadaro

Lucia Landi

Laura Vilanova Torren

Nuria Bar6-Montel

Kari Peter

Michel Giraud

Noam Alkan

Chair : Abdoul Razack Sare



Tuesday, 21 May 2019

SESSION 1V Integrated approaches and new chemistries to  Chair: Neus Teixido and
reduce postharvest waste co-chair: Cherryl Lenox

15:00

15:30

15:45

16:00

16:30

16:45

17:00

17:15

17:30

17:45

18:00

18:30

20:00

Antifungal edible coatings for postharvest Lluis Palou
preservation of fresh fruit

Brown rot disease management of peach in Italy Gianni Ceredi
(Emilia Romagna Region)

Management of citrus sour rot and green mold in  Cheryl Lennox
South African pack-houses

COFFEE BREAK

Mechanism responsible for the alleviation of chilling Li Wang
injury of peach fruit by hot water and glycine betaine
treatments as determined by transcriptomic and
physiological analysis

Biological and chemical applications against Noam Alkan
Botryosphaeria during flowering of mango increase
fruit count and yield and reduce postharvest decay

The effect of post- harvest treatments on long term  Carmit Ziv
storage of Acorn squash

Role of Strbohs in the promotion of wound healing Yang Bi
of potato tubers by BTH

Biosecurity risk management of postharvest Niranjani Saverimuttu
pathogens on international fruit trade

Study of biological control efficacy of Yarrowia Hongyin Zhang
lipolytica against postharvest decay of table grape

caused by Penicillium rubens and its possible

mechanisms of action

General discussion Session 1V
End of DAY 2

Liegeoise speciality Diner at Congress Palace



Wednesday, 22 May 2019

TECHNICAL TOUR

08:00

09:00
11:00

12:00

13:00
16:00

16:00

17:30

Departure from Congress Center

Visit of PCFruit, Sint-Truiden

LUNCH

Visit of Gembloux AGRO BIO-TECH, Gembloux

Return to Liege

Free evening

Thursday, 23 May 2019

SESSION V Alternative Postharvest Disease Control Chair: Samir Droby and
Technologies co-chair: Gianfranco Romanazzi
08:00  Arrival

08:30  Alternative means for the management of Neus Teixido

09:00

09:15

postharvest pathogens on fruits

Isolation and in vivo screening of yeast Nokwazi Carol Mbili
antagonists for the control of Botrytis cinerea and
Penicillium expansum of pome fruit

Characterization  of  Volatiles  Organics Hanene Badri
compounds of two biocontrol agents: Pichia
anomala strain K and Candida oelophila strain O



09:30

09:45

10:00

10:15

10:45

11:00

11:15

11:30

11:45

12:00

12:30

13:30

Volatile organic compounds produced by
Aureobasidium pullulans inhibit the growth of
Botrytis cinerea and Alternaria alternata

Strawberry fruit decay is affected by plant
volatiles

Alternative postharvest treatment of mango:
Potential use of essential oil with thymol to
control anthracnose development caused by
Colletotrichum gloeosporioides

COFFEE BREAK

Effects of chitosan coatings on avocado
postharvest diseases and expression of
phenylalanine ammonia-lyase, chitinase and
lipoxygenase genes

Alternative methods for controlling banana
crown rot in an organic production context

Hot water dipping of apple - Not living up to its
promise?

Development of hot water treatment to control
postharvest diseases of carrots

Semi-commercial hot water treatments to control
apple bull's eye rot (Neofabraea alba syn.
Phlyctema vagabunda)

General discussion Session V

LUNCH

Poster viewing session V, VI, VIl and VII|I

Thursday, 23 May 2019

Madhupani Yalage Don

Toktam Taghavi

Marc Chillet

Chinelo Obianom

Olivier Hubert

Matthias Naets

Justyna Wieczynska

Kerry Everett



SESSION VI Microbiota community in postharvest

14:30

15:00

15:15

15:30

15:45

16:00

16:30

16:45

17:00

17:15

17:30
18:30

20:00

Engineering the fruit microbiome for biological
control of postharvest diseases

Impact of primers on metabarcoding analyses of
phyllosphere fungal communities

The apple fruit microbiome: influence of orchard
management, variety, storage time and storage
atmosphere

The effect of waxing and low-temperature
storage on the microbiota of different tissues of
apple and the survival of foodborne pathogens

Cultivars and geographic location influence the
epiphytic microbiota associated with mangoes

COFFEE BREAK

Exploration of microbial communities associated
to fruitlet core rot (FCR) disease in 'Queen'
pineapple from Reunion island

Postharvest and on-field microbial community
changes caused by root rot in sugar beet

Functional characterization of apple fruit
epiphytic microbiome in Belgium

Probiotic bacteria and yeasts as novel biocontrol
agents of postharvest pathogens

Business meeting

Congress Palace Gala Dinner

Thursday, 23 May 2019

Chair Leonardo Schena and co-
chair Michael Wisniewski

Samir Droby

Leonardo Schena

Andreas BiihImann

Michael Wisniewski

Ahmed Taibi

Jean-Christophe Meile

Peter Kusstatscher

Abdoul Razack Sare

Samir Droby



Friday, 24 May 2019

SESSION VII Postharvest Food safety

09:15

09:45

10:00

Listeria monocytogenes in fresh fruits: The
occurrence and potential mechanisms of
contamination

Behavior of Listeria innocua on cut cantaloupe
during sanitization and refrigerated storage

COFFEE BREAK

SESSION V111 Advances and applied research in
handling, packaging, transport, and distribution to reduce
postharvest losses

10:30

11:00

11:15

11:30

11:45

12:30

Advances in applied research in handling,
packing, transport and distribution to reduce
postharvest losses - embracing the 4th industrial
revolution

Comparison of the shelf life and surface mold
population of Hungarian Prunus cerasus
cultivars following different pre- and
postharvest treatments

Salicylic acid and chitosan retained strawberry
fruit quality and phytochemical contents and
decreased decay extension during cold

storage

Pre -and post-harvest factors determining carrot
storability

General Discussion and closure of the Vth ISPP

LUNCH

Chair: Roboson Machado and
co-chair: Lise Korsten

Dumitru Macarisin

Jennifer Perry

Chair Dumitru Macarisin and
co-chair Mette Goul Thomsen

Lise Korsten

Ferenc Takacs

Mohammadreza Asghari

Mette Goul Thomsen



Poster sessions

P0O01

P002

P0O03

P0O04

POO5

P0O06

P0O07

P0O08

P0O09

PO10

PO11

SESSION I (20-21 May)

Early detection of fungal storage pathogens on pome
fruits

Storage spoilage in Swedish apple production and novel
ways of predicting storability

Volatile fingerprinting of potato rots during cold
storage

SESSION |1 (20-21 May)

Use of clean technologies to control postharvest diseases
and anthracnose incidence in papaya

Insights into molecular events controlling LED Blue
light-induced resistance against Penicillium digitatum in
citrus fruits

Effect of hyperbaric pressures treatments on cashew
peduncle postharvest diseases

Preliminary investigations on the effect of low-pressure
treatment on in vitro and vivo growth of Penicillium sp.
in oranges

Dynamic Controlled Atmosphere (DCA): a chance for
sustainable storage of fruit, maintaining quality and
better volatile profile

Antioxidant of bamboo leaves controls surface browning
in fresh-cut apples

Organic oils fumigation and ozonated cold storage
influence superficial scald disorder and fruit quality in
Granny Smith apples

Effect of hydrocooling in electrolyzed water on reducing
fruit rot diseases and maintaining postharvest quality of
rambutan

Ulrike Persen

Joakim Sjéstrand

Maria Gutiérrez Pozo

Carmen Villalobos
Rivera

Teresa Lafuente

Ben-Hur Mattiuz

John Archer

Daniel Neuwald

Chen Chen

Rahil Malekipoor

Pongphen Jitareerat



P012

PO13

P014

PO15

PO16

P0O17

PO18

PO19

P020

P021

P022

P023

P024

P025

SESSION I11 (20-21 May)

Analysis of changes in the expression of genes
belonging to two pectinase families as a potential
virulence mechanism of Monilinia laxa

PpWRKY 33, a key transcription factor, is associated
with the host response to Rhizopus stolonifer infection
in peach fruit

CAMP signaling regulates appressorium formation and
virulence of Alternatia alternata induced by cuticular
wax of pear fruit

New insights into griseofulvin biosynthesis by
Penicillium griseofulvum, an agent of blue mould on
apples

Development of Neofabraea vagabunda infection during
apple storage: interplay between the pathogen and fruit
volatile metabolism

Changes in prevalence of postharvest fungal pathogens
after a single orchard incursion by Pseudomonas
syringae pv. actinidiae

Identification and characterization of Botrytis isolates
obtained from blossom blighted flowers and fruits with
calyx-end rot in Chile

Phacidiopycnis washingtonensis, a newly discovered
pathogen on apple in Norway

Bull's Eye Rot Development in Stored Apple Fruit in
Chile is Related to the Timing of Infection in the Orchard
by Neofabraea vagabunda

Postharvest fungal pathogens of pomegranate fruit in
southern Italy

Survey on Moniliniae affecting stone fruits in the Marche
region, Central-eastern Italy

Quince fruit susceptibility to postharvest fungal
pathogens

Incidence of postharvest diseases of Brassica napus var.
napobrassica

Black mold of stored onion bulbs caused by Aspergillus
welwitschiae

Poster View

Nuria Bar6-Montel

Nana Ji

Yongcai Li

Silvia Valente

Fiorella Neri

Kerry Everett

Enrique Ferrada

Jorunn Borve

Mauricio Lolas

Antonio Ippolito

Gianfranco Romanazzi

Natasa Duduk

Belachew Asalf

Ivana Vico



P026

P027

P028

P029

PO30

P0O31

P032

P0O33

P034

P0O35

PO36

P0O37

P0O38

Evaluation of pink spots on rose petals and their
relationship to Botrytis cinerea

SESSION IV (20-21 May)

Latent postharvest pathogens and their management:
from single measures to a systems intervention
approach

Exploring the effects of gaseous ozone (O3) and 1-
Methylcyclopropene (1-MCP) treatments on the
development of Penicillium expansum and patulin
production on apple fruits (cv. Granny Smith) using
“omics™" approaches

Traditional and alternative strategies to protect apple
fruits against scald

Promising technology to control bitter pit and other
postharvest physiological diseases

Efficacy of postharvest fungicides against Bull's eye rot
of apple

Selecting an isolate of Penicillium digitatum resistant to
Imazalil from ‘W. Murcott’ and ‘Nova’ mandarin
fruits

Salicylic acid enhances the positive effects of a
chitosan-based edible coating in extending the
postharvest life of harvested grapes

Preharvest and postharvest fungicide applications for
the control of gray mold on postharvest decay of
strawberries, and fungicide residues on the fruit

Effect of precooling with sodium carbonate on fruit rot
and physiological changes in organic netted melon

Acetylsalicylic Acid treatment reduces Fusarium rot
development and neosolaniol accumulation in
muskmelon fruit

Pomegranate decay fungi occurring in South Africa and
their control

Fludioxonil: a potential alternative for postharvest
disease control in mango fruit

Poster View

Melissa Munoz

Marcel Wenneker

Georgios Karaoglanidis

Vladimir Gudkovski

Vladimir Gudkovski

Cheryl Lennox

Liliana Aragon

Mohammadreza Asghari

Gianfranco Romanazzi

Pongphen Jitareerat

Huali Xue

Elrita Venter

Noam Alkan



P039

P040

P0O41

Combined efficacy of hot vapor, sodium chlorite, and
PVC film on postharvest decay and browning of
trimmed aromatic coconut

Control of postharvest anthracnose in papayas (Carica
papaya L.) by hot water and chitosan

Effect of ascorbic acid and modified atmosphere
packaging on browning of fresh-cut eggplant

Poster View

Pongphen Jitareerat

Silvia Valencia
Chamorro

Wenzhong Hu



P042

P043

PO44

P0O45

P046

P0o47

P048

P0O49

PO50

PO51

P052

PO53

SESSION V (23-24 May)

In vitro and in vivo screening of yeast isolates on
Penicillium digitatum and Galactomyces citri-aurantii
of citrus

Screening of biological control agents against
Alternaria alternata causing postharvest black spot of
persimmon

Biocontrol of mango anthracnose: isolation of new
bacterial antagonists of Colletotrichum from mango
surface

Antifungal effect of Bacillus subtilis B6 strain on
Monilinia fructicola

Efficacy of Bacillus amyloliquefaciens cyclic
lipopeptide supernatant to control pomegranate blue
mould fungi in vitro

Lipopeptides, fengycin and iturin A, from Bacillus
amyloliquefaciens as postharvest fungicides on pome

Antifungal activity of Pseudomonas sp. BM14 for the
biocontrol of apple blue mold rot and initial study of
mechanisms of action

Investigating the protein expression profile and
transcriprome characterization of Penicillium expansum
induced by Meyerozyma guilliermondii

Aureobasidium pullulans strain Achl1-1 : a potential
biocontrol agent of postharvest diseases of apples

Verifying the potential of novel film-forming
formulations of the biocontrol agent Candida sake
CPA-1: influence of abiotic factors and efficacy on
different hosts

Ecological niches and environmental resilience of
different formulations of the biocontrol agent Candida
sake CPA-1 using the Bioscreen C

Strategies to enhance the efficacy of biological control
organisms against wound pathogens causing storage
diseases on apples

Poster View

Nokwazi Carol Mbili

Neus Teixidd

Ahmed Taibi

Jovana Hrustic

Cheryl Lennox

Cheryl Lennox

Wenwei Zhang

Qiya Yang

Hanene Badri

Rosario Torres

Neus Teixidé

Wendy Van Hemelrijck



P0O54

PO55

P0O56

PO57

P0O58

P0O59

P060

PO61

P062

P0O63

P0O64

P0O65

P0O66

P0O67

P068

P069

P0O70

Antifungal activity of sage (Salvia triloba L.) essential
oil against key postharvest pathogens

Screening of essential oil as potential postharvest
biofungicide

Exposure to volatiles of essential oils to control gray
mold disease of strawberry

Improved quality of washed carrots by use of essential
oils

Antifungal activity of essential oils and their
combinations against postharvest fruit pathogen

Antifungal activity of Zingiber officinale
Roscoe (ginger) extracts on postharvest pathogen

In vitro antifungal activity of lemon (Citrus limon L.)
waste extracts against Alternaria alternata and
Alternaria citri

Transcriptomic response of orange fruit to a
pomegranate peel extract

Physical and antifungal characterization of starch-
based-edible film containing Fennel oil

Effect of carnauba wax nanoemulsion coating on
postharvest papaya quality

Effects of carnauba wax and chitosan bilayer edible
coating on the shelf life of fresh-cut apple

Postharvest quality of papaya fruit wrapped with
polyvinyl chloride film added with silver

Eliciting, antimicrobial and film-forming properties of
chitosan on postharvest decay of fruit and vegetables

Preharvest chitosan sprays promote epidermal
lignification of harvested potato tubers

Salicylic acid dipping promotes wound healing of
potato tubers

Effect of wound-healing strategies on postharvest
disease development in carrot (Daucus carota subsp.
Sativus)

Foliage sprays of calcium during cultivation to control
postharvest gray mold rot of bell peppers

Poster View

Nikolaos Tzortzakis
Simon Dal Maso
Claudia Mattiuz
Justyna Wieczynska
Josemar G. de Oliveira
Filho

Marcela Miranda

John Golding

Imen Belgacem

Hai-tao Long

Marcos David Ferreira

Marcos David Ferreira

Marcos David Ferreira

Gianfranco Romanazzi

Yan Zhu

Yi Wang

Pia Heltoft

Carmit Ziv



P0O71

P072

P0O73

P0O74

PO75

P0O76

P0O777

P0O78

P0O79

PO80

Preliminary evaluations of postharvest organic
treatments against Monilinia and Botrytis cherry decay

Effect of hot water dip treatment on postharvest control
of Penicillium expansum and Botrytis cinerea on
apples

Ozone as an alternative method to control postharvest
diseases on apples

Infectivity of Cashew pseudo-apple by Gilbertella
persicaria exposed to Ultraviolet-B

SESSION VI (23-24 May)

Postharvest microbiome dynamics of mango fruit stem-
end

SESSION VII (23-24 May)

Evaluation of a food safety training for farmers in the
uU.S

Safety assessment in a recirculating hydroponic system
and packaged lettuces

Expiring date limitations is a challenge for storage and
safety of ready-to-eat salads in different seasons and
vegetable type

Application of Ultraviolet C light as alternative
sanitation technology for keeping safety of fresh
raspberries

Antioxidant capacity of fermentation broth of fresh-cut
fruits and vegetables scraps and its application as a
detoxifying agent

Poster View

John Golding

Nokwazi Carol Mbili

Séverine Gabioud
Rebeaud

Abiola Aborisade

Noam Alkan

Robson Machado

Robson Machado

Antonios Chrysargyris

Carmen Villalobos
Rivera

Aili Jiang



P081

P082

P083

P084

P0O85

SESSION VIII (23-24 May)

Good post-harvest practices for better control of banana
fungal diseases

Hot water treatment and modified atmosphere
packaging reduce decay of 'tainung no.2' papaya
(Carica papaya L.) fruits during low temperature
Storage

Comparison of sanitation systems on air and fruit
quality during cold storage of white currant, red currant
and blueberry

Aqueous ozone treatment decreased degradation of cell-
wall polysaccharides in fresh-cut apple during cold
storage

Apple fruit deterioration by fungal decay as a function
of temperature during post-storage period

Poster View

Pierre Brat

Jeng-Jung Shyr

Dario Angeli

Chenghui Liu

Luiz Argenta
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Postharvest treatments today and in the future: perspectives from the plant protection
industry

Ir. Geoffrroy de Chabot-Tramecourt, Turnhoutseweg 30, 2340 Beerse, Belgium;
gdchabot@its.jnj.com

Abstract body text:

Postharvest processing is a critical step in the preservation and shelf life extension of fruit. In
particular, this presentation will describe the actual use of plant protection products in
postharvest processing, their advantages and disadvantages. It’s critical to understand why
active substances like Imazalil or Thiabendazole have been on the market for decades. The
postharvest market is driven by “technic” and not by “marketing”. Above all, efficacy, in all its
aspects (including antifungal spectrum, compatibility with common practices or resistance
management), is the driver in the postharvest industry. New active substances or technologies
applied on fruits once harvested need to have a significant number of additional features,
including price positioning or regulatory compliances, to be used by packers. These features
and the future state of the postharvest market will be addressed in this presentation.

Is there still a future for chemicals, or will products of natural origin replace the existing
solutions for controlling decay and reducing physiological disorders? This presentation will
focus on some natural origin products (plants extracts or fermentation products) and will
describe why these products may be used in postharvest. The presentation will also insist on
the existing and future unmet needs. With the non-renewal of Guazatine and the future ban
of Propiconazole, a disease like sour rot (Geotrichum candidum) will become a major problem
for the citrus industry but also an opportunity for plant protection companies. The number of
comparable examples is increasing, and some will be addressed here.

If we assume that the increasing world population will consume more and more fresh
produce, research institutes, universities and start-ups should be clearly aware of the current
and future unmet needs of this industry. Consumers should still be supplied in the future with
abundant, diversified, safe and quality fresh produce. This connexion between the reality of
the market at global level and the scientific world is pivotal for providing innovations that will
address the existing and future technical challenges in postharvest.

Keywords: Pesticides, alternative technologies, innovation, research, regulatory
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Physiology and pathology: the intersection between postharvest technologies

Prof. Dr. Christopher B. Watkins, Cornell University, School of Integrative Plant Science, Ithaca,
NY 14853-5908, United States of America; chris.watkins@cornell.edu

Abstract body text:

Postharvest physiology and pathology and closely intertwined, but often appear to operate as
parallel but separate research endeavors. An example, is the research efforts in edible
coatings such as chitosan but relatively little effort on physiological effects on quality of
horticultural products and their consumer acceptance. In addition, there can often be a
separation between availability of postharvest technologies and their adoption. Temperature
and relative humidity control, sometimes supplemented with controlled atmosphere (CA)
storage and modified atmosphere packaging (MAP) storage, are the primary technologies that
are used around the world to maintain quality of horticultural products. In the last decade or
so, 1-methylcyclopropene (1-MCP) has been tested extensively for fruits and vegetable but
application is primarily limited to apples for a number of reasons including the challenges of
ripening recovery of some treated products and cost benefit ratios. Another new technology,
known as dynamic controlled atmosphere (DCA), has also been developed and is sometime
used in conjunction with 1-MCP. Other technologies such as heat treatments, edible coatings
and irradiation meet specific needs that can make them economically viable, although
application can be limited by consumer preferences. A whole range of potential technologies
such as nitric oxide have also been extensively tested, along with other chemicals such as
salicylic acid, polyamines and y-aminobutyric acid. However, the potential for commercial
development remains less clear as factors such as patent control can be critical to their
successful commercialization. In this overview, research approaches that are being actively
explored for use in disease control will be discussed in terms of commercialization within
existing and new postharvest technologies.

Keywords: Physiology; fruit; vegetables; postharvest technologies
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KEYNOTE SPEECH Smart innovative technologies for detection of postharvest fungal
pathogens and their toxic metabolites

Author: Dr. Simona Marianna Sanzani, DISSPA, University of Bari Aldo Moro, Bari, Italy;
simonamarianna.sanzani@uniba.it

Abstract body text:

A substantial portion of fruits and vegetables is lost after harvest mainly because of fungi-
induced rots. Moreover, several genera and species produce toxic metabolites. Specifically,
species of the genera Aspergillus, Penicillium, and Alternaria, causing postharvest rots,
produce mycotoxins that are harmful to human and animal health, so that regulatory limits
for harvested commodities and by-products have been set by national and international
legislation. Recently, the role of mycotoxins as pathogenicity factors has been supported, and
thus reduced contamination might have disease control significance. The use of conventional
fungicides on harvested commodities is often not allowed or ineffective because of the
development of fungicide-resistant strains which is also enhanced by their use at suboptimal
concentration to maintain low residue levels. Thus, the use of alternative control means (e.g.
microbial antagonists, natural compounds, physical means, etc.) is becoming increasingly
popular. However, alternatives have a better chance of success if applied at optimum timing,
and thus the early and rapid detection of pathogens of fundamental importance. Traditional
diagnostic tools require large quantity of target tissue and multiple steps to accurately identify
pathogens and as such they are time-consuming and not sensitive. Consequently, innovative
tools are needed to improve the accuracy and promptness in diagnosing plant pathogens and
their toxic metabolites. They in turn will facilitate high-throughput analysis, and might be used
for efficient monitoring and crop protection. Such accurate technology might help in designing
an integrated disease management strategy for controlling postharvest pathogens.

Keywords: Detection, fungi, mycotoxins, molecular tools



S-1-01 The application of information technology for diagnosing postharvest diseases of
apple

Authors: Prof. Sanja Baric, Free University of Bozen-Bolzano, Faculty of Science and
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Abstract body text:

South Tyrol (northern Italy) produces around one million metric tons of apple fruit annually
and contributes approximately 10% of the European apple production. Despite the availability
of advanced storage technologies, postharvest diseases of apple may lead to the deterioration
of quality and losses of fruit not only during storage but also in the course of packing, shipment
and shelf-life. In order to decide on a strategy for damage containment or to implement plant
protection programs, a reliable determination of the disease is crucial. Apart from the
observation of macroscopic symptoms and the application of laboratory-dependent
microscopic, microbiological and molecular methods, a variety of novel approaches for the
detection of plant diseases and pathogens are being developed. The present study focuses on
the potential of information technology that could bring the diagnosis finding process closer
to the practitioners. Particular attention is on the use of images in combination with decision
support systems or the application of computer vision techniques. A review about the
implementation of existing informatics-based tools to diagnose plant diseases is provided and
an assessment of potential applications for the detection of postharvest pathogens is
discussed. Finally, the outline of the research project DSSApple that focuses on the
development of a decision support system for the determination of postharvest diseases of
apples is presented.

Keywords: Postharvest pathogens; Malus domestica; disease diagnosis; information
technology



S-1-02 Phenotypic characterization of Bull’s eye rot and bitter rot pathogens in South Tyrol
isolated from apple fruits after storage

Authors: Ms. Greice Amaral Carneiro, Via Cavour 1B, Piazza Universita 1, 39100 Bolzano-
Bozen(BZ), Italy; greice.amaralcarneiro@natec.unibz.it (presenting author)

Assoc. Prof. Sanja Baric, Piazza Universita 5, 39100 Bolzano-Bozen(BZ), Italy;
sanja.baric@unibz.it

Abstract body text:

South Tyrol (northern ltaly) is the largest continuous apple producing area in Europe. Apples
can be stored for prolonged periods, due to advanced conservation technologies.
Nevertheless, pathogenic fungi can cause post-harvest diseases during and after storage and
lead to significant losses. Bull’s eye rot and bitter rot, which comprise several species of the
genera Neofabraea and Colletotrichum, represent important diseases of apple fruit both
during production as well as during storage. These diseases are difficult to be distinguished
based merely on symptoms on the fruit and usually require expert phytopathological support,
including molecular analysis. Reliable identification of specific pathogens, however, is the
basic requirement for studying various aspects post-harvest diseases, as well as for the
development of effective strategies for disease management. The aim of the present research
was to provide a description of the morphological characteristics of Neofabraea spp. and
Colletotrichum spp., isolated from symptomatic apple fruit after storage. In order to obtain
apple fruit infected with different species of Bull’s eye rot and bitter rot pathogens, several
cooperatives representing different cultivation areas of South Tyrol were sampled. The
pathogens were isolated on nutrient media from apples with characteristic symptoms and
subsequently an optimized procedure for obtaining single-spore cultures was set up. The
cultures obtained by the improved procedure, which identity was confirmed by molecular
means, provided the basis for the assessment of morphological characteristics of various
pathogenic species, considering the morphology of colonies, hyphae and spores. Single-spore
isolates furthermore represent the starting point for the development of novel diagnostic
procedures of postharvest disease pathogens such as image-based determination or rapid
molecular fingerprinting that are further discussed.

Keywords: Neofabraea spp., Colletotrichum spp., diagnosis
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Abstract body text:

Because of its nutraceutical and cosmeceutical properties, production and consumption of
pomegranate fruit is increasing worldwide. Postharvest fruit losses caused by fungal
pathogens are one of the main issues, due to the risk of contamination by mycotoxins of both
fresh and processed products. As an example, within Penicillium and Aspergillus genera there
are species producing mycotoxins, such as ochratoxin A (OTA) and fumonisins, that are
hazardous to human health, so that the European Commission regulates their thresholds in
food and feed. In this investigation, two collections, one of Penicillium spp. and one of
Aspergillus spp. belonging to section Nigri, from symptomatic pomegranate fruit of various
cultivars were characterized. Since their morphological identification at species level was not
easy, and to avoid the misidentification between Talaromyces and Penicillium sensu stricto
(s.s.) genera, which are both included in Penicillium sensu lato (s.l.), a Talaromyces-specific
PCR assay and two genus-specific and species-discriminating HRM assays were set up.
Moreover, the presence of OTA and fumonisin genes was evaluated. Ninety percent of the
collection of Penicillium s.I. proved to be made up of Penicillium s.s. strains, within which P.
glabrum proved to be the most represented species. None of the tested strains possessed a
key biosynthetic gene of OTA. Whereas, within Aspergillus section Nigri, A. tubingensis and A.
welwitschiaewere were the most represented species, and several strains of this last species
were able to produce fumonisins.

Keywords: HRM, Penicillium, Aspergillus, pomegranate, fruit rot
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Prof. Ernst Woltering, Wageningen Research, Bornse Weilanden 9, 6708 WG Wageningen,
Netherlands; Ernst.Woltering@wur.nl

Abstract body text:

In Northern Europe, potatoes are harvested at the end of the summer period and kept in large
storage facilities for many months. Depending on the agreed delivery time, the demand on
the market and/or the quality during storage, potatoes are sold. Higher quality potatoes,
delivered at agreed delivery time, or at a time of high market demand, will lead to a higher
price and thus more profit for the potato grower. One of the important quality issues during
storage is the development of rot, often caused by infection with bacteria belonging to the
family of Pectobacteriaceae causing soft rot (Pectobacterium and Dickeya species). Initial
infection can spread to neighbouring tubers and therefore trigger a wide infection. Such
infections can start anywhere in a potato pile and are thus not always immediately visible,
leading to extensive product losses. Respiration and volatile production of healthy, wounded
and soft rot-infected potatoes was measured over time using GC and PTR-ToF-MS. We
observed that both the respiration, as well as the production of specific volatiles increases
significantly in potatoes infected by Pectobacterium polaris. This indicates that there is a
potential to use the respiration and volatile-profile as biomarkers for early and remote
detection of rot in potato. This would allow growers to take action by adjusting the storage
regime to prevent further spread of infection and extend storage of the healthy potatoes.
Depending on the demand on the market, growers could also decide to bring batches showing
no signs of infection to the market while the quality is still acceptable, thereby increasing profit
for the grower.

Keywords: Potato, bacteria, volatiles, respiration, quality prediction, physiology, industry
implications



P001 Early detection of fungal storage pathogens on pome fruit
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Thomas Leichtfried, Spargelfeldstrasse 191, 1220 Vienna, Austria; thomas.leichtfried @ages.at
Andrea Aigner, Spargelfeldstrasse 191, 1220 Vienna, Austria; andrea_a456@gmx.at

Richard A. Gottsberger, Spargelfeldstrasse 191, 1220 Vienna, Austria;
richard.gottsberger@ages.at

Abstract body text:

Fungal storage pathogens on pome fruits cause economic losses in all European countries.
They may also be considered a risk for the export of fruit as a commodity from Europe to third
countries due to the quarantine status of some fungal diseases for the importing countries.
For most postharvest diseases, infection of the fruit may already have inflicted in the field.
The risk of infections increases with suitable weather conditions, susceptible cultivars,
insufficient orchard sanitation or other plant protection measures and timing of harvest. A
main challenge is to know the status of infection of potential postharvest pathogens before
fruit are transferred into cold storage due to absence of symptoms at that time. A research
project (coordinated under ERA-NET EUPHRESCO frame network) has been initiated to
establish tools for the detection of these fungi during their latent period. The overall goal is to
provide qualitative and quantitative early detection systems for pathogenic storage fungi,
which in the future would possibly allow preventive measures during fruit production, harvest
and further processing to diminish losses caused by pathogens in long term storage of pome
fruit. The consortium consists of four additional partners (InHort - PL, FGBU VNIIKR - RU, WUR
- NL, USAMV — RO). In a first step, the causal agents of storage rots will be identified and the
relevant pathogens will be selected for further studies. The main focus will be on molecular
tools, supplemented by morphological studies. In parallel this project will provide data on
fungal diversity on apple and pear fruits using NGS technology before storage. The aim is to
link the detection results to the pathogens identified from symptomatic fruits after storage.
For the most important fungi, detection and identification protocols will be established. With
emphasis on early quantitative detection, the best timing and location (in the field, in the
packing house...) for sampling should be identified. A correlation of the incidence of selected
diseases with duration of storage, cultivar susceptibility and storage conditions will be
established. First results will be presented.

Keywords: Post-harvest disease, isolation, identification, decay, qPCR, diversity, NGS, latent
infection, Malus, Pyrus
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Abstract body text:

Swedish apple industry faces many challenges when it comes to storage of apples. Pathogens
such as Colleotrichum spp., Neofabrea spp., Botrytis cinerea and Penicillium expansum cause
substantial losses during storage. Also physiological disorders like soft scald and senescent
breakdown contribute to fruit losses. Many of these storage diseases and disorders are
aggravated by either a too early or too late harvest time. To estimate optimal harvest time is,
however, difficult and at the moment reliant on destructive maturity tests using a small
number of arbitrarily selected fruit. These tests may therefore not give the full picture of the
ripeness across the orchard. To get a better prediction of optimal harvest time, a so called DA-
meter is used in an investigation to compare this non-destructive method with traditional
maturity indices. By emitting wavelengths of light around chlorophyll’s absorbance spectra, a
value is calculated which correlates well with fruit maturity. The DA-meter is a hand-held
device that is easy to use and does not harm the fruit. It might be used in the orchard by the
growers to get a more accurate measure of ripeness as more fruits can be tested. The method
has been used in both Europe and Australia but optimal values for storage of Swedish apple
varieties are unknown. Storage trials are conducted for nine of the most commercially
interesting Swedish apple cultivars with different DA-values and the aim is to find the optimal
values for harvest time and also for when to take the fruit out of storage. Quality indices such
as soluble solids and firmness are recorded. Storage diseases as well as storage disorders are
monitored during the trials. By using DA-meters to get more accurate maturity indices a better
quality of fruit can be obtained as well as less fruit damaged by pathogens during storage.

Keywords: DA-meter, Storage diseases, Maturity indices, Storability, Apple, DA-value
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Abstract body text:

Potato crop can be divided into two different categories depending on the destination of
potato tubers, they can be sell as a fresh or a processed product. Almost half of potato crop is
sold as a fresh product for immediate use, while the rest is stored at cold temperatures (4-
10°C) for up to 10 months. Storage is a dynamic situation where all environmental factors,
mainly temperature (4-10°C) and relative humidity (95-98%), need to be optimized.
Otherwise, an optimal condition for fungal and bacterial growth can emerge. Potato storage
diseases have a significant impact on the potato market by increasing potato spoilage and
consequently, the generation of loss and waste. The aim of this work is to utilize the Volatile
Organic Compound (VOC) as biomarkers for identification of potato rots, as a quick, non-
destructive and real time detection tool of potato storage diseases. The work focused on two
main diseases affecting potato tubers; soft rot (Pectobacterium carotovorum atrosepticum)
and dry rot (Fusarium sambucinum). Potato tubers (Casablanca and Record variety) were
inoculated with these pathogens and stored at 8.5°C. VOCs were sampled using a pre-
concentration method, and were analyzed using Thermal Desorption-Gas Chromatography-
Time of Flight-Mass Spectrometry. Identification of possible biomarkers of each of the
pathogens studied is underway. The results will be used for the development of an interactive
storage sensor system which will be a low-cost, compact and sensitive multi-species trace gas
sensor that monitors emitted gases from fresh agro products under commercial storage
conditions.

Keywords: VOC, Pectobacterium carotovorum atrosepticum, Fusarium sambucinum, potato
tubers, soft rot, dry rot, post-harvest diseases, postharvest, spoilage
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Abstract body text:

The concept of postharvest biological control was literally conceived about 30 — 40 years ago
through the early work of Tronsmo on strawberries, Pusey and Wilson on peach and later
apple, and Chalutz and Droby on citrus. The field rapidly grew and many antagonists and
products (commercial and potential) were developed through the excellent research
conducted in many labs throughout the world (especially in Europe, South America, ad South
Africa). The science of postharvest biological control has also grown tremendously and we
know more than ever before about the antagonists, their mechanisms of action, and their
interactions with their hosts and pathogens. Other alternatives have also arisen as stand-alone
approaches or as part of an “integrated postharvest disease management system,” that may
or may not include the use of biocontrol agents. These alternatives include the use of many
different “naturally-ocurring” bioactive substances (e.g., essential oils, GRAS compounds,
microbially-produced compounds), and physical applications (e.g., heat, UV, ozone, ROS-
activated water). As many of these alternatives have been only rudimentarily accepted or
explored by industry, it may be a good time to raise the question of why and ask where the
field is heading and what will be the new innovations that drive this field forward in the future?
What will the new approaches and products look-like in the future? Importantly, the central
driving force for this research must always be kept in mind, namely, the need to find safe and
effective alternatives to the use of synthetic chemicals that pose a risk to human health, other
organisms, and the environment. This central premise has also been greatly enlarged by the
challenges of this and coming generations, climate change, exponential growth in population,
food security, cultural conflicts, and the need for appropriate technologies for developing
countries. All these factors will increase the challenge of maintaining an adequate, high-
quality, food supply. Innovation is often driven by two major forces: paradigm shifts and
advances in technology. Both have provided and will provide the fuel for future advances in
postharvest disease management. Advances in genetics (fueled by NGS, and other -omic
technologies) have allowed researchers to discover a wealth of knowledge about the
pathogens, hosts, and antagonists we work with. These advances are also fostering new
paradigms about how an organism is defined, how it has evolved, and how its well-being is
dependent on the state of the metaorganism (organism plus its associated microbiota). These
concepts are relatively new but are slowly and dramatically changing how we think about
organisms and disease prevention, including preharvest and postharvest fruit biology. This
new paradigm is encompassed in microbiome research, and synthetic biology. We are learning
more and more about the diversity and function of the fruit microbiome. Identifying “core”
microbiomes, elucidating the genetic control of the microbiome, and how to manipulate the



fruit microbiome in a beneficial and controlled manner are topics that will be the driving-
forces of future innovation. Lastly, the field of bioinformatics and artificial intelligence (Al) also
represents a driving force for future innovation. The ability of computers to “make-visible”
the information encompassed in millions of data points, and reveal the interactions that occur
in numerous interacting entities will dramatically enhance our understanding of biological
systems. For those of us who have been involved in postharvest disease research for 30-40
years we can only stand in awe of what is yet to come and do our best to foster the
development of young scientists. Be humble, be open and ethical, care about the world at
large, and look to the arts for inspiration, everything starts as a “wild-idea” born in one’s
imagination.

Keywords: Innovative technologies, synthetic biology, core microbiome, apple
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Abstract body text:

Heat treatment protocols making use of hot water for postharvest decay control on oranges
has the disadvantage of the water serving as source of inoculum for wounded fruits. Vapor
heat has the potential of eliminating this problem. Orange fruits inoculated with P. digitatum,
exposed to heat as steam at 55° and 60°C, stored at tropical ambient temperature (28-30°C)
had extended shelf-life. Exposure at 55°C for 25, 30 and 35 minutes and 60°C for 30, 35 and
40 minutes were observed to preserve fruits for a minimum of 40 days when the control fruits
had started showing decay symptoms on day 6 post treatment. Inoculated fruits exposed to
vapor heat at 60°C for 30 minutes remained disease free for 100 days. In vitro studies indicated
that exposure to vapor heat did not significantly affect germination of spores of P. digitatum
but significantly reduced germ tube extension, showing that the treatment was effective
because it prevented the fungal mycelium from growing into and colonizing the host despite
spore germination. The method, at indicated protocols is recommended for routine
postharvest treatment of sweet oranges for significant extension of storage life at tropical
ambient storage.

Keywords: Vapor heat, sweet orange, decay, Penicillium infection, ambient storage
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Abstract body text:

The susceptibility of papaya to postharvest diseases is high. Fungal growth and anthracnose
are considered one of the most significant. Synthetic fungicides are the most used for
postharvest disease control. Nevertheless, these products have been turning out to have a
restricted application due to its negative effects on health. The aim of this work was to study
the effect of clean technologies as alternative for postharvest quality and pathology control.
Papaya fruits were selected and subsequently treated with several clean technologies: Mild
Heat Treatment at 45°C for 5 minutes (MHT45), Mild Heat Treatment at 70°C for 1 minute
(MHT70), Ultrasounds at ambient temperature for 10 minutes (USTA) and Ultrasounds at 50
°C for 1 minute (US50). Additionally, non-treated fruits were used as control. After treatments,
fruits were dried and stored at 8°C. Weight loss, respiration rates, firmness, aerobic mesophilic
bacteria, moulds, yeast counts and anthracnose incidence were monitored after 0, 5, 14 and
21 days of storage. The fruit treated with ultrasounds had an increase in the respiration rate
and in weight loss, whilst the application of MHT lead to a lower respiration rate and weight
loss. Conversely, the treatments assessed, especially US50 and MHT70, resulted in fruit with
higher firmness compared to the control. In US50, MHT45 and MHT70 treatments bacterial
counts of 6.45, 5.79 and 7.21 cfu g-1, respectively versus counts of 9,95 cfu g-1 for control fruit
after 21 days. These treatments also resulted in lower fungal counts of 4.95, 2.00 and 3.30 cfu
g-1 versus counts of 6.93 cfu g-1 detected for control fruit after 21 days of storage.
Consequently, the anthracnose visual incidence was reduced up to 80% following the
application of MHT treatments. Thus, the application of treatments such as MHT at 70°C might
be a suitable alternative for the control of pathogens and enhancing postharvest quality.

Keywords: Clean technologies, anthranose, postharvest quality, papaya
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Abstract body text:

Green mold rot, caused by Penicillium digitatum (Pers.:Fr.) Sacc., is the most important
postharvest disease of citrus fruit grown under Mediterranean climate conditions. The
potential of LED Blue Light (LBL) for controlling the growth of different P. digitatum strains and
for inducing resistance against this pathogen in citrus fruits has been proven. The objective of
this study was to get an overview of the molecular events associated with the LBL-elicited
resistance. We examined changes in the transcriptome of the flavedo (outer colored part of
the peel) of mature Lane Late oranges (Citrus sinensis (L.) Osbeck) when they were treated for
2 days with 60 umol m-2s-1 LBL (0 day post-treatment, O dpt) and when they were transferred
to darkness for 3 days (3 dpt). Fruits were infected with P. digitatum only to determine the
efficacy of the light treatments to elicit resistance. Elicitation of resistance was higher at 3
than at O dpt. The transcriptomic analysis of flavedo of non-inoculated fruit samples taken at
0 and 3 dpt showed that major gene expression changes occur at 0 dpt; and that LBL has an
important impact favoring xenobiotics and starch degradation and repressing processes
related to cell wall degradation. Likewise, transcriptomic analysis revealed that LBL-elicited
resistance may be related to the induction of processes related to light reactions, including
Calvin cycle and photorespiration processes, to lipid metabolism, and also to the induction of
oxidative stress-related proteins. LBL also induced the expression of genes involved in the
secondary metabolism, which were mainly related to the phenylpropanoid metabolism, the
synthesis of lignin and lignans, coumarins, and also of alkaloids-like compounds, in the peel of
citrus fruits.

Keywords: Transcriptomic, induced resistance, infection, light emitting diodes, Penicillium
digitatum
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Abstract body text:

Cashew apple is a fleshy and juicy pseudofruit native of Brazil. It presents great aroma, high
levels of ascorbic acid and bioactive compounds. Despite the nutritional condition, the shelf
life and in natura commercialization of the peduncle is limited mainly due to its high
perishability and susceptibility to the attack of pathogenic microorganisms, especially the
fungi of the genera Colletotrichum, Cladosporium, Rhizopus, Alternaria. The objective of this
work was to evaluate the effect of hyperbaric pressure treatments in the control of diseases
in cashew peduncles. Cashew peduncles of cultivar Ando Precoce CCP 076 were used. The
cashew peduncles were treated with the hyperbaric pressures of 100 (control), 200, 400, 600
and 800 kPa for 1, 2 and 4 days (t1, t2, t4) at 22 °C and 95% RH, followed by another 2 days to
simulate the commercialization period. The incidence of diseases was evaluated, with grades
attributed to the percentage of affected area of the pseudofruit: [0] without diseases; [1] low
(1to 10%); [2] medium (11 to 20%); [3] severe (21 to 30%); and [4] very severe (>31%). Cashew
peduncles of the control (100 kPa) presented the highest percentage of diseases, reaching the
area considered as commercial discard (31%) at 4 days of storage. It was verified the
occurrence of lower incidence of diseases with the increase of the applied pressure among
the treatments. Cashew peduncles submitted to 800 kPa pressure presented little or no
disease incidence and maintained commercial quality (appearance, color, firmness) until the
end of storage (t4 + 2d). In addition to extending the postharvest quality of the cashew
peduncles for 6 days at a temperature of 22 °C, the hyperbaric pressure of 800 kPa was
efficient in the control of cashew peduncle diseases.

Keywords: Anacardium occidentalis L., hyperbaric atmosphere, postharvest pathology,
cashew peduncle rot, postharvest quality
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Abstract body text:

Green mould (Penicillium digitatum) is the major postharvest decay in citrus. Penicillum decay
is currently controlled with synthetic fungicides but there is a growing need to reduce the
reliance on synthetic fungicides and find alternative treatments. Low-pressure treatments
may offer a potential solution for the storage and transport of citrus, as it is a physical
treatment and does not leave any chemical residues. To test the effectiveness of low pressure
storage treatments on Penicillium growth, small-scale laboratory experiments were
conducted with specialist low pressure chambers. P. digitatum was grown on PDA agar plates
and treated with low pressure (4 kPa) for either 3 or 6 days before growth assessments in air
at regular atmospheres. The results showed that low pressure treatments slowed the growth
of P. digitatum. In a further experiment on oranges, P. digitatum infected fruit were treated
with low pressure (4 kPa) at 5°C for up to 22 days. This experiment also showed a reduced
growth of Penicillium in vivo. These results show there is a potential to control the growth of
P. digitatum at low pressure treatments. More work is continuing.

Keywords: Low pressure, Penicillium, citrus
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Abstract body text:

The development of modern storage systems went from cool storage to CA-storage, to ULO-
storage. Since a few years DCA-storage is more and more examined. The threshold for oxygen
partial pressure was undercut every time a new method applied. Three different possibilities
to control “oxygen stress” exist. Measurement of chlorophyll fluorescence (DCA-CF),
anaerobic metabolism products (DCA-Eth) or respiratory quotient (DCA-RQ) are based on
dynamical variation of oxygen levels, depending on stress signal occurring in case of anaerobic
metabolism. By low oxygen concentrations in storage, respiration is running at a minimum.
Therefore, the ripening process is slowed down, which is required for a long storability and
maintenance of fruit quality. The lowest oxygen limit (LOL) is the level that apples can be
stored without damage, changes according to the cultivar, storage period, temperature,
maturity stage, etc., ranging between 0.05 and 0.8kPa O.. If, for example RQ is higher 1.0 the
LOL is below the anaerobic compensation point, oxygen is exhausted and anaerobic
metabolism occurs. This might result in off-flavor by production of alcoholic compounds like
ethanol, acetaldehyde and ethyl acetate. Due to inhibition of ripening, either DCA-storage
based on chlorophyll fluorescence (DCA-CF) or respiratory quotient (DCA-RQ) maintained the
firmness as well as green ground color in ‘Elstar’ and ‘Nicoter’ apples. Incidence of
physiological disorders like superficial scald is reduced in ‘Nicoter’ apples as well as fungal
diseases in ‘Elstar’ apples, by the storage under DCA. The storage of ‘Elstar’ and ‘Nicoter’
apples under DCA-RQ resulted in a rise of compounds related to off-flavors, like acetaldehyde,
ethanol and ethyl acetate, but its concentrations were below the odor thresholds. However,
the storage under DCA-RQ resulted in higher concentration of butyl acetate, 2-methylbutyl
acetate and hexyl acetate, which contribute positively to the apple aroma. The storage of
‘Elstar’ and ‘Nicoter’ apples in DCA-RQ maintain better overall quality and volatile profile as
compared to CA storage. Thus, the adoption of DCA technologies in commercial rooms would
be beneficial for both suppliers and consumers.

Keywords: Anaerobic metabolism, aroma, chlorophyll fluorescence (DCA-CF), fungal diseases,
oxygen stress, physiological disorders, respiratory quotient (DCA-RQ),



P009 Antioxidant of bamboo leaves controls surface browning in fresh-cut apples

Authors: Dr. Chen Chen, Dalian Minzu University, Dalian, China; chenchen@dInu.edu.cn
(presenting author)

Dr. Chenghui Liu, Dalian Minzu University, Dalian, China; liuchenghui@dInu.edu.cn

Prof. Aili Jiang, Dalian Minzu University, Dalian, China; jal@dInu.edu.cn

Prof. Wenzhong Hu, Dalian Minzu University, Dalian, China; hwz@dInu.edu.cn

Assoc. Prof. Tingting Li, Dalian Minzu University, Dalian, China; jwltt@dInu.edu.cn

Abstract body text:

The shelf-life and acceptability of fresh-cut apples is limited due to a surface browning during
storage. The antioxidant of bamboo leaves (AOB) is a kind of polyphenols-rich extract from
bamboo leaves and it has been certified as a natural antioxidant by the Ministry of Health of
the People’s Republic of China. Since browning-inhibitor formulations generally contain a
reducing agent and/or possess antioxidant activity. We hypothesize that AOB can inhibit the
surface browning of fresh-cut apples. Therefore, herein, the effect of AOB treatment (0.1 g L-
1, 1 min) on inhibiting surface browning of fresh-cut apples stored for 12 d at 4 °C was studied.
Browning index, H.0; and malondialdehyde (MDA) contents, total phenolic content (TPC), the
activity of polyphenol oxidase (PPO), peroxidase (POD), superoxide dismutase (SOD), catalase
(CAT), ascorbate peroxidase (APX), glutathione reductase (GR), lipoxygenase (LOX) and non-
enzymatic antioxidant activities (DPPH and ABTS assays) were measured. The results showed
that AOB treatment effectively controlled the surface browning of fresh-cut apples during
storage, accompanied by a reduction in LOX and PPO activities, H202 and MDA accumulation.
Furthermore, AOB treatment enhanced the antioxidant enzymes (SOD, CAT, APX, GR and POD)
and non-enzymatic antioxidant activities, thereby alleviating oxidative damage and
membrane lipid peroxidation. The results indicated that AOB treatment controls the surface
browning of fresh-cut apples by lowering the PPO activity, as well as enhancing enzymatic and
non-enzymatic antioxidant activities. Therefore, treatment with AOB is a safe and promising
strategy to control the surface browning and extend the shelf-life of fresh-cut apples.

Keywords: Antioxidant of bamboo leaves, fresh-cut apples, browning, antioxidant activity
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Abstract body text:

Ethylene management during storage is challenging in organically grown apples due to limited
available options. The objective of this investigation was to examine the effects of lemon and
cinnamon oils fumigation on storage life, incidence of superficial scald and quality of Malus
pumila 'Granny Smith’ apple which were kept in cold storage with and without ozone. The
fruit were fumigated with 3pl L-1 lemon or cinnamon oil for 24 h and untreated fruit were
kept as a control. Following the treatments, the fruit were stored at (0.5 to -1°C) with and
without ozone for 100 and 150 days. After each storage period, ethylene production and
respiration rate, superficial scald and various fruit quality parameters were estimated. Lemon
oil fumigated fruit showed significantly reduced mean climacteric peak ethylene production
rate in 100 and 150 days stored fruit. Mean climacteric peak ethylene production rate was
significantly reduced in the apples which were kept in an ozonated as compared to cold stored
without ozone for 100 days. The climacteric ethylene peak was delayed only in 100 days cold
stored fruit with ozone (8.78 d) as compared to without ozone (3.89 d). Firmness was
significantly higher in the fruit fumigated with lemon or cinnamon oil compared to control for
both storage time. Lemon or cinnamon oil fumigation significantly reduced superficial scald in
cold stored fruit with or without ozone. The fruit fumigated with lemon oil or cinnamon oil
following 150 days cold storage resulted in significantly higher levels of ascorbic acid and
antioxidant capacity as compared to the control fruit. In conclusion, lemon oil fumigation was
more effective in suppressing ethylene production in 100 -150 days cold stored fruit than
cinnamon oil. Whilst, fumigation of lemon or cinnamon oil were effective in reducing
superficial scald and maintaining quality in 100-150 days cold stored fruit.

Keywords: Apple, limonene oil, cinnamon oil, superficial scald, ozone, cold storage



PO11 Effect of hydrocooling in electrolyzed water on reducing fruit rot diseases and
maintaining postharvest quality of rambutan

Authors: Dr. Kanlaya Sripong, 83 Moo 8, Tientalay rd., Bangkhuntien, Thakham, 10150,
Thailand; kanlaya.sripong@hotmail.com

Assoc. Prof. Apiradee Uthairatanakij, 83 Moo 8, Tientalay rd., Bangkhuntien, Thakham, 10150,
Thailand; apiradee.uth@kmutt.ac.th

Pongphen lJitareerat, King Mongkut's Univ. of Technology Thonburi, Div. Postharv. Techn.
School of Biores. & Techn., 83 Moo 8, Tientalay rd., 10150 BKK -Bangkhuntien, Thakham,
Thailand; pongphen.jit@kmutt.ac.th (presenting author)

Abstract body text:

Rambutan (Nephelium lappaeum Linn.) is one of Thailand’s major fresh fruit exports. The main
problems of rambutan export are postharvest decay and rapid physiological changes during
storage and transportation. Thus, the objective of this research was to investigate the effect
of hydrocooling in electrolyzed water on fruit rot diseases and the quality of rambutan.
Rambutan cv. ‘Rong-rein’ at color stage 4-5 (light red peel and green spinterns) were used in
this study. The fruit were selected and washed in tap water. Then they were precooled in 200,
400 and 600 ppm electrolyzed water at 10°C for 3 min. Untreated fruit were served as the
control. All fruit were packed in polyethylene bag and kept at 13°C (90-95% RH) for 15 days.
The result revealed that the fruit hydrocooled in 400 ppm electrolyzed water showed the best
effectiveness to reduce the incidence and severity of fruit rot diseases, followed by fruit
hydrocooled in 600 ppm and 200 ppm electrolyzed water, whereas the control fruit showed
the highest of fruit rot diseases. The decrease of disease correlated well with the increase of
key plant defense-related enzyme activities such as phenylalanine ammonia lyase (PAL) and
chitinase. Additionally, hydrocooling also maintained better quality by reducing weight loss
and respiration rate. However, hydrocooling in electrolyzed water did not affect to total
soluble solids (TSS) and peel color of rambutan in comparison with the control fruit.
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Abstract body text:

Previous transcriptomic studies conducted in our group have revealed that the synthesis of
extracellular proteases and ion homeostasis are two processes highly induced during the
infection process of citrus fruit by P. digitatum. The objective of the present study was to gain
increased knowledge on the relevance of these processes for the virulence of P. digitatum and
to determine if they have the potential for the development of new alternative control
treatments. As proteases represent a large family of proteins, we attemptedto downregulate
many of them by deleting the gene, prtT, which codes for a protein transcription factor that
regulates the expression of secreted proteases. AprtT knockout mutants were obtained that
exhibited a decrease in extracellular protease activity when grown in vitro compared to the
wild-type. The mutants, however, were not impaired in their virulence towards citrus fruit.
Gene expression analysis of the two major secreted proteases showed that the coding genes
were still expressed during the infection process in the knockout mutant. This result precludes
the ability to reach any conclusion regarding the potential role of proteases in virulence. A
pharmacological approach was then used by inoculating fruits with the pathogen in the
presence of a cocktail of protease inhibitors. This treatment drastically reduced the
development of green mold on citrus fruit. The analysis of individual inhibitors indicated that
an inhibitor of metalloproteases was responsible for the reduction in P. digitatum growth. The
inhibitory effect was reversed by the addition of transition metals. Further in vivo studies
confirmed that metal chelation was able to reduce green mold development even as a curative
treatment. Metal chelation therapy was shown to be effective in controlling blue mold
development in both citrus and apple fruits.

Keywords: Apple, blue mold, citrus, green mold, Penicillium digitatum, Penicillium expansum
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Abstract body text:

Postharvest pathogens of fruits and nuts are characterized by their ability to produce a
plethora of secondary metabolites, including harmful mycotoxins. For instance, P. expansum,
the causal agent of blue mould, is the primary postharvest pathogen of stored apples and is
able to produce patulin in different fruits. In addition to P. expansum, P. crustosum and P.
griseofulvum can also cause postharvest decay on apples and are potential producers of
patulin, roquefortine C, meleagrin, griseofulvin, and penitrem A. Other Penicillium spp. have
been isolated from chestnuts and are virulent on both chestnuts and apples and are able to
produce a wide range of secondary metabolites in infected fruit. Many biotic and abiotic
factors are involved in the biosynthesis of secondary metabolites, which can be absent in
laboratory conditions. As a consequence, the mycotoxigenic potential of Penicillium species
can be underestimated. Due to the availability of data from fungal genome sequencing
projects, however, many biosynthetic genes have been found to be arranged in gene clusters.
Therefore, the evaluation and identification of potential mycotoxin gene clusters should be a
component of the analysis of genomes. The mycotoxigenic potential of eight Penicillium
species isolated from chestnuts was explored by both HPLC/MS-MS in vitro in culture and by
Illumina high throughput sequencing. The comparative genomic approach identified a huge
number of secondary metabolite clusters, which have the potential to be activated under
favorable conditions. Combining genomic approaches with chemical and biological analyses
provides the ability to identify favorable conditions for mycotoxin biosynthesis and to evaluate
the relationship between secondary metabolite production and pathogenicity in postharvest
storage of fruits.
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Abstract body text:

The most important diseases of stone fruit and pome fruit trees are brown rot and blossom
blight caused by Monilinia spp. Three apothecial ascomycetes species are considered to be
economically significant: Monilinia fructigena, Honey ex Whetzel, Monilinia laxa (Aderhold &
Ruhland) Honey, and Monilinia fructicola (G. Winter) Honey. Among these, M. fructigena is
the primary cause of fruit rot, before and after storage and marketing. The aim of the present
study was to provide a high-quality sequence of the M. fructigena genome, de novo assembly,
and annotation of protein-coding genes. In this work, we provide a draft genome obtained
from a monoconidial strain of M. fructigena, Mfrg269, isolated from plum in southern Italy
(Tursi, Basilicata). A hybrid assembly strategy was applied to produce scaffolds using both,
short 2 x 92-bp paired-end reads (Illumina Sequencing Technology; HiScanSQ platform; SELGE
Network Sequencing Service, Bari, Italy) and long 20-kb reads (PacBio Sequencing Technology;
RSII platform; Macrogen Inc., Next Generation Sequencing Service, Geumcheon-gu, Seoul,
South Korea). Sequencing data were assembled into 131 scaffolds with a G+C content of
42.05% and a total assembly size of 43.125 Mb. The N50 length was 767,732 bp, the largest
scaffold was 1,863,841 bp, with a scaffold L50 of 20. About 83% of the RNA-Seq reads mapped
on to the draft version of the final genome. A total of 10,511 genes, with 10,811 transcripts
that coded for 9,970 proteins were functionally annotated, using Augustus implemented in
the BLAST2GO PRO package (v.4.1.9), utilizing Botrytis cinerea as the model species and the
RNA-Seq reads as a guide. Our genome assembly can be used to develop a better
understanding of the epidemiology of the pathogen and its interactions with the host(s) and
thus improve brown rot management. The Whole Genome Shotgun project generated and
analyzed in the current study (BioProject PRINA470675) are available at the NCBI repository,
under the Accession Number QKRWQ 00000 00.

Keywords: Brown rot, de-novo assembly, Monilinia fructigena, next generation sequencing,
pome fruit, postharvest disease, stone fruit, third-generation sequencing
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Abstract body text:

Monilinia fructicola, M. laxa, and M. fructigena are the fungal pathogens responsible for
brown rot disease on stone fruits and can cause severe preharvest and postharvest losses.
These Monilinia species can infect multiple plant structures, including blossoms, twigs, and
immature and mature fruits. The genus Monilinia belongs to the Sclerotinaceae family which
comprises a large number of plant pathogenic species with a necrotrophic lifestyle.
Necrotrophic fungal pathogens kill host cells and subsequently colonize the dead tissue. Cell
death can be achieved by releasing metabolites or proteins with phytotoxic activity into the
host plants. Such molecules are referred to as ‘necrotrophic effectors’. Sensitivity to
necrotrophic effectors (i.e. cell death response upon effector application) has been
demonstrated to be correlated with susceptibility to the pathogen in several pathosystems.
The application of purified effectors can have an important impact on breeding strategies
since it allows one to screen germplasm to detect susceptible cultivars in a more reliable way,
independent of pathogen infection tests. The objective of the present study is to exploit the
genome sequences of M. fructicola to identify effectors that cause necrosis in host plants. The
genome was sequenced with PacBio and the de novo assembly resulted in a genome size of
42.95 Mb. After a manual curation, supported by RNA-Seq libraries, 10.086 predicted genes
were annotated. The genome was examined for the presence of genes that encode secreted
proteins and more specifically for effector proteins. A total of 134 putative effectors were
identified, which are presently the subject of functional studies. A reproducible infection assay
for M. fructicola in nectarine leaves was developed and different time points following
inoculation were selected for gene expression analysis. Several candidate effector genes were
cloned into Agrobacterium tumefaciens for transient expression in Nicotiana benthamiana
plants and some of the tested candidates triggered necrotic lesions. The contribution of
necrotrophic effectors in pathogen virulence can in the future be exploited in effector-based
selection of (partially) resistant germplasm. Our findings may eventually result in the
development of alternative methods to control brown rot disease and open new perspectives
in this field of research.
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Abstract body text:

An ecological approach for brown rot management is to plant cultivars that are resistant to
Monilinia spp., the causal agents of brown rot worldwide. Little information is available,
however, on the identification of genomic regions involved in brown rot resistance. Clearly,
taking into account both the scarce information on the Monilinia spp.-stone fruit
pathosystem, and benefits of using environmentally friendly alternatives to synthetic
fungicides, further studies are needed. The objective of the present study was to investigate
possible sources of resistance in a breeding program. To achieve this objective, the following
plant was instituted: i) development of a phenotyping methodology, ii) validation of the
developed methodology, and iii) application of the developed methodology in an interspecific
almond (‘Texas’) x peach (‘Earlygold’) population named T1E. The first step encompassed
determining the effect of different factors (wounding, incubation time, inoculum
concentration, strain aggressiveness and fruit disinfection) on screening for fruit resistance to
brown rot. Based on these results, a methodology to establish levels of susceptibility to M.
fructicola was developed and applied to a set of commercial peaches and nectarines. Then, it
was applied to fruit from the T1E population over two consecutive harvest seasons (2016 and
2017). Phenotypic data revealed differences in fruit response and provided complementary
information (flesh and epidermal resistance). Interestingly, several genotypes that were non-
wounded exhibited resistance to brown rot. Finally, data obtained using the developed
methodology, combined with QTL analysis, provided the ability to identify several QTLs
associated with brown rot resistance, including a stable region on G4 of the T1E map. This
knowledge can provide guidance for researchers assessing resistance to Monilinia spp. in
different germplasm worldwide and supports the development of ecofriendlystrategies of



crop protection, such as marker-assisted selection (MAS). These findings also contribute to a
better understanding of the mechanisms underlying host resistance factors that are important
for the selection of seedlings with enhanced brown rot resistance.

Keywords: Monilinia spp., disease resistance, Prunus persica, Prunus dulcis, QTL analysis.
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Abstract body text:

In years past, bitter rot on apple was a minor disease in apple orchards in the Mid-Atlantic
region of the United States. Consequently, little research was conducted on understanding
the causal pathogen, its epidemiology, and appropriate management strategies for this
region. Growers have observed an increase in incidence over the last several years, with 2018
being the most challenging. In 2018, many growers abandoned the apple crop in some orchard
blocks due to overwhelming bitter rot incidence. The increase in incidence has been
hypothesized to be attributed to increased tolerance of the pathogen to widely used
fungicides, fungicide use restrictions, planting of susceptible apple cultivars, climate change,
and changes in orchard management. In 2017 and 2018, >700 bitter rot symptomatic fruit
were collected from both conventional and organic orchards to determine the infecting
Colletrotrichum species commonly found in Pennsylvania. Fungi from infected fruit were
identified as members of either Colletotrichum acutatum or Colletotrichum gleosporiodes
species complexes, with the predominant species being C. fiorinie. A subset of isolates was
tested for tolerance to commonly used fungicides using mycelial growth and conidial
germination assays. To date, an increase in tolerance to trifloxystrobin has been observed.
Culturing and PCR based methods were used to detect Colletotrichum in the orchard
environment to elucidate overwintering sites and spore dispersal periods. C. fiorinae spores
were detected as early as bloom, as well as having significant endophytic colonization of
weeds growing in orchards. These results will be discussed in regards to bitter rot
management and the risk incidence during postharvest storage.
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Abstract body text:

Lenticel Rots represent one of the main post-harvest diseases affecting apples in long storage.
Bull’s-eye Rot (BER) and Colletotrichum, cause economic losses and require pre-harvest
preventative treatments. Neofabraea vagabunda is the primary causal agent of BER in France,
Italy, and in many other western European countries. Infection occurs on fruits prior to harvest
through lenticels and the fungus remains latent until the appearance of symptoms after
several months of cold storage. Although the biology o BER is receiving more attentiona,
information on the epidemiology of N. vagabunda is lacking. The source of inoculum has been
recently examined and found to be present in the orchard, as well as the general environment
(Kohl et al., 2018). In contrast to N. perennans, N. vagabunda does not typically cause cankers
on bark tissues. Utilizing artificial inoculation, however, we have found that the fungus can
survive and produce conidia in cracks of the bark. Incidence of climatic parameters on the
infection level has also been investigated in the orchard over the past several years by picking
fruits at different dates or by window trials. The role of rain has now been confirmed and the
minimal wetness required for fruit infection has been shown to be related to temperature.
Conidia germination in free water occurs after 5 hours, but the infection of fruits requires
lenticels at a minimum stage of development. It is possible to determine the potential of
infection by N. vagabunda for each rain event and analyze the most correlated parameters
with the level of infection. This could serve as a starting point for modeling the disease.
Assessment of risk for a given variety harvested at a given date was conducted at three
locations in France by analyzing pre-harvest climatic data.

Keywords: Epidemiology, post-harvest disease, apple, Bull’s-eye rot
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Abstract body text:

Fruits of red mango cultivars that accumulate anthocyanin were more resistant to both biotic
(anthracnose) and abiotic (chilling) stress. To validate that anthocyanin is correlated with
biotic and abiotic resistance, red and the green ‘Shelly’ mango fruit from the exterior and
interior of the tree canopy were evaluated. Red mango fruits accumulated more anthocyanin,
flavonoids and antioxidants, although the ripening parameters of both red and green mango
fruit were similar. In response to storage at suboptimal temperature, ‘green fruit’ exhibited
ROS and lipid peroxidation, and also developed significantly more chilling injury symptoms
than ‘red fruit’. Furthermore, ‘red fruit’ had a more diverse stem-end microbiome and had
less postharvest decay. Red fruits were also more resistant to C. gloeosporioides inoculation
on both the red and green side of the red fruit, suggesting the involvement of induced
resistance. Induced resistance was further evaluated by transcriptome analysis. Interestingly,
the resistance of red mango fruit involves both induced resistance and direct antifungal
activity. The direct antifungal activity was evaluated by organic extraction of red fruit peel
which had higher levels of inhibition of conidia germination and hyphal growth relative to
extract obtained from green fruit. During the characterization of flavonoids and anthocyanins,
un-glycosylated flavonoids from mango were found to be more active against pathogenic
fungi. In summary, red mango fruit that accumulate high amount of anthocyanin exhibit
increased resistance to chilling and fungal pathogens by direct antifungal activity and the
activation of induced resistance. Through the use of pruning and preharvest application of
phytohormones, greater red color and higher fruit quality could be induced in several mango
cultivars.
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Abstract body text:

The secretion of cell wall-degrading enzymes is one of the virulence mechanisms of
necrotrophic fungi that enables them to colonise host tissues. Information about virulence
factors in Monilinia spp., one of the causal agents of brown rot in stone fruit, however, is
scarce. Plant cell walls are composed of three main components: cellulose, hemicellulose, and
pectin that fungal enzymes can degrade. In order to identify M. laxa candidate proteins
involved in pectin hydrolysis, two in vitro approaches were utilized: a) a phenotypic and
ecophysiological characterisation of strain ML8L (CECT 21100) growth at different pH in
glucose- and pectin-containing solid media for 7 days of incubation, and b) gene expression
analysis of pectin methyl esterases (PMEs) and RG-hydrolases (HYDs) genes after 0.5, 2, 6, 24
and 48 h of incubation in glucose- and pectin-containing liquid media. Phenotypic tests
provided information on the role of carbon sources on the growth rate and aggressiveness of
M. laxa, indicating that the activity of pectinases were greatly affected by pH. Regarding the
analysis of gene expression, different patterns of expression were observed among the
members of each family (3 PMEs and 5 HYDs) and between both families, indicating that some
of the members were activated at earlier phases while others were activated later (at 48 h).
Results also revealed that the up-or down-regulation of the examined genes was carbon
source-dependent. Based on these results, we hypothesize that PMEs and HYDs may
represent potential virulence factors of M. laxa during the process of infection and
colonization of stone fruit. To confirm the role that these genes play in the Monilinia spp.-
stone fruit pathosystem, however, further complementary in vivo studies are required.

Keywords: Host-pathogen interaction, brown rot, cell wall-degrading enzymes, carbon
sources, pectin methyl esterases, hydrolases
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Abstract body text:

Plant-specific WRKY transcription factors (TFs) have been reported to play an essential role in
pathogen resistance, however, their role in disease resistance in peach (Prunus persica) fruit
remains to be elucidated. In the present study, the expression of PpWRKY33, a WRKY TF that
responds to Rhizopus stolonifer infection in peaches, is characterized. PpWRKY33 expression
gradually increased in response to an increase in disease incidence and lesion diameter after
inoculation. Subcellular localization and transcriptional activation assays indicated that
PpWRKY33 is a nuclear-localized protein with activation ability, and shares the highest identity
with AtWRKY33. An electrophoretic mobility shift assay (EMSA) revealed that PpWRKY33
activates the expression of pathogen defense related (PR) genes such as PR1, PR4, CHI1, and
NPR1 by binding to the W-box motif of their promoters. Collectively, the data indicate that
PpWRKY33 is associated with the response of peach fruit to postharvest pathogen infection.
This finding provides new insight into the role of WRKY33 as a transcriptional regulator in
pathogen response in peach fruit.
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Abstract body text:

A study was conducted on the regulatory role of the cAMP signaling pathway on the response
of A. alternata to physicochemical signals of the pear fruit surface. Atropine was used as a
cAMP signal pathway inhibitor to study the role of the cAMP signal pathway on virulence of
A. alternata on pear fruit. The regulatory role of the cAMP signal pathway on appressorium
formation of A. alternata in was also evaluated in vitro in response to the hydrophobicity and
chemical composition of pear cuticular wax. Results indicated that the higher hydrophobic
surface and pear wax extract-coated surface significantly promoted spore germination and
appressorium formation. Atropine treatment, however, significantly inhibited the spore
germination and appressorium formation that was induced by the higher hydrophobicity and
pear wax. The rate of appressorium formation on the hydrophobic and fruit wax coating
surface was reduced by 75.3% and 63.7% after 4 hours of exposure to the atropine inhibitor.
Atropine also decreased the incidence of black spot on inoculated fruit and exogenous cAMP
partially restored the inhibitory effect of atropine. The rate of appressorium formation on the
higher hydrophobic and pear wax coated surface treated with cAMP+Atropine was 2.4 times
and 1.6 times higher than in the same surfaces treated with atropine alone after 4 hours of
incubation. These findings suggest that the cAMP signal cascade pathway affects the
recognition and response of A. alternata to the cuticular wax of pear fruit through regulating
the formation of infection structures.

Keywords: Alternaria alternata, pear fruit, cuticular wax, cAMP signaling pathway,
hydrophobicity, appressorium formation



PO15 New insights into griseofulvin biosynthesis by Penicillium griseofulvum, an agent of
blue mould on apples

Authors: Ms. Silvia Valente, Agroinnova, Universita di Torino, Largo Paolo Braccini 2,
Grugliasco, 10095 TO, Italy; silvia.valente@unito.it (presenting author)

Ms. Agnese Cometto, DISAFA, Universita di Torino, Largo Paolo Braccini 2, 10095 Grugliasco
(Torino), Italy; agnese.cometto@edu.unito.it

Mr. Edoardo Piombo, Agroinnova, Universita di Torino, Largo Paolo Braccini 2, 10095
GrugliascoTorino, Italy; DISAFA - Department of Agricultural, Forest and Food Sciences
IATA-CSIC - Instituto de Agroquimica y Tecnologia de Alimentos ; edoardo.piombo@unito.it
Dr. Ana-Rosa Ballester, IATA-CSIC, Catedratico Agustin Escardino 7, 46980 Valencia Paterna,
Spain; ballesterar@iata.csic.es

Prof. Maria Lodovica Gullino, Agroinnova, Universita di Torino, Largo Paolo Braccini 2, 10095
GrugliascoTorino, Italy; marialodovica.gullino@unito.it

Dr. Luis Gonzalez-Candelas, IATA-CSIC, Catedratico Agustin Escardino 7, 46980 Valencia
Paterna, Spain; Igonzalez@iata.csic.es

Assoc. Prof. Davide Spadaro, Agroinnova, Universita di Torino, Largo Paolo Braccini 2, 10095
GrugliascoTorino, Italy; DISAFA - Department of Agricultural, Forest and Food Sciences
IATA-CSIC - Instituto de Agroquimica y Tecnologia de Alimentos ; davide.spadaro@unito.it

Abstract body text:

Penicillium griseofulvum is a plant pathogen, and one of the causal agents of apple blue mould,
the most important postharvest diseases of apples. This species, as with other Penicillium spp.,
can produce an impressive array of secondary metabolites, including mycotoxins. Griseofulvin
is one of the most characteristic compounds produced by P. griseofulvum, and is an antifungal
metabolite classified as a potential carcinogen for humans by the International Agency on
Research on Cancer (IARC). The genome of P. griseofulvum was previously sequenced and the
griseofulvin biosynthetic genes were identified and partially characterized, but the role of the
putative transcription factors, gsfR1 and gsfR2, remain unknown. By producing deletion
mutants, the role of gsfR1 and gsfR2 was investigated. Results indicate that the gsfR2 gene is
not involved in griseofulvin biosynthesis, while gsfR1 encodes for a negative regulator. In the
promoter sequence of gsfR1, binding sites for a number of different regulators, including AreA,
CreA, StuA, and FacB, were observed. This suggests that griseofulvin production is regulated
mainly by the level of nutrients, with greater production induced by the availability of easily
assimilated carbon sources, such as glucose. Griseofulvin production in the two deletion
mutants was verified in vitro and in vivo and compared with the wild-type strain and knockout
mutants for the polyketide synthase gene. A higher level of griseofulvin and a higher virulence
on apples were observed in the mutants. The current findings provde a better comprehension
of griseofulvin biosynthesis and the role of this compound in the growth of P. griseofulvum.
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Abstract body text:

Neofabraea vagabunda, a typical latent fungal pathogen, is the cause of Bull’s eye rot, an
important postharvest disease of apples. The pathogen infects fruits in the orchard and
develops decay symptoms during cold storage, after a long period of quiescence (generally 2-
4 months after harvest). The transition from a quiescent to an 