
The	VI	International	Conference	Postharvest	Unlimited	was	held	in	Madrid	(Spain)	

from	17‐20	October	2017	during	Fruit	Attraction,	one	of	the	most	prestigious	fresh	

produce	exhibitions	 in	Europe.	The	conference	organization	was	a	 joint	 initiative	

of	 the	 Departments	 of	 Food	 Science	 of	 University	 Miguel	 Hernández	 (Alicante,	

Spain)	 and	 CEBAS‐CSIC	 (Murcia,	 Spain)	 under	 the	 auspices	 of	 the	 International	

Society	for	Horticultural	Science	(ISHS).	Previous	conferences	took	place	in	Leuven	

(2001),	 Sydney	 (2004),	 Berlin	 (2008),	 Seattle	 (2011)	 and	 Cyprus	 (2014).	 The	

conference	was	attended	by	about	250	delegates	and	accompanying	persons	from	

45	 countries	making	 the	meeting	 a	 truly	 international	 initiative.	 Delegates	 came	

from	Spain	(78),	United	Kingdom	(14),	Italy	(12),	USA	(11),	The	Netherlands	(10),	

South	Korea	 (10),	 Belgium	 (9),	 Brazil	 (8),	 Australia	 (8),	 Israel	 (6),	 Germany	 (5),	

Japan	(5)	and	New	Zealand	(5).	The	conference	website	(http://www.postharvest‐

unlimited2017.org)	received	approx.	10,000	visits	from	over	32	countries.	

The	 conference	 aimed	 to	 facilitate	 communication	 and	 discussion	 related	 to	 all	

aspects	of	postharvest	from	breeding,	to	production,	postharvest	handling,	storage	

and	 distribution.	 The	 conference	 provided	 the	 opportunity	 for	 scientists,	

professionals	 and	 students	 to	 present	 their	 latest	 findings	 and	 promoted	 the	

exchange	 of	 ideas.	 There	 were	 many	 opportunities	 to	 establish	 new	 links	 of	

collaboration	 among	 participants	 who	 addressed	 different	 disciplines	 with	 a	

common	 interest	 on	 postharvest	 science.	 The	 scientific	 program	 included	 10	

plenary	 lectures,	 96	 oral	 presentations	 and	 140	 e‐poster	 displays,	 with	 the	 e‐

poster	 presenters	 giving	 a	 5‐min	 oral	 presentation	 that	 provided	discussion	 and	



promoted	 scientific	 dialogues	 among	 participants	 on	 fundamental	 research	 and	

postharvest	implications.	

Session	1	 “Postharvest	 research	and	 industry	 implications”	was	chaired	by	Chris	

Watkins,	 Chair	 of	 ISHS	 Commission	 Quality	 and	 Postharvest	 Horticulture,	 and	

started	with	keynote	speaker	Maria	Isabel	Gil	(CEBAS‐CSIC,	Spain),	who	presented	

some	examples	in	which	postharvest	scientists	and	industry	have	collaborated	in	

different	topics	from	production	to	consumption.	There	was	an	oral	presentation	

by	 Lai	 et	 al.	 from	 New	 Zealand	 on	 the	 mathematical	 description	 of	 topography	

differences	 among	 kiwifruit	 cultivars	 and	 the	 potential	 implications	 on	 storage	

performance.	Manuel	Madrid	explained	the	key	factors	that	influence	the	speed	of	

adoption	 of	 postharvest	 technologies.	 Another	 interesting	 talk	 by	 Brouwer	 et	 al.	

from	 the	 Netherlands	 presented	 the	 rapid	 volatile	 analysis	 technique	 ‘proton‐

transfer‐reaction	mass	spectrometry	(PTR‐MS)	as	a	non‐destructive	and	objective	

assessment	 for	 fruit	 quality	 and	 taste.	 Finally,	 the	 group	 of	 Rogers	 et	 al.	 from	

Australia	presented	the	strategy	to	preserve	broccoli	quality	from	harvest	to	retail	

by	reducing	cooling	delays	and	use	of	1‐MCP.		

In	 Session	 2	 “Flowers:	 senescence	 and	 preservative	 solutions”	 the	 group	 of	

Verdonk	 et	 al.	 from	 the	 Netherlands	 explained	 the	 effect	 of	 air	 humidity	 and	

postharvest	treatments	on	vase	life	of	Bouvardia	and	the	group	of	Trivellini	et	al.	

from	 Italy	presented	 the	 results	on	 the	effect	 that	ethylene	and	ABA	 interplay	 in	

the	regulation	of	petunia	petal	senescence.	

In	Session	3	“Postharvest	physiology”,	Bart	Nicolaï,	as	a	keynote	speaker	from	the	

University	of	Leuven	in	Belgium,	presented	a	talk	on	the	systems	biology	approach	

that	 links	 genetic	 and	 environmental	 responses	 and	 identifies	 the	 underlying	

biological	networks.	After	 that,	 there	was	an	oral	presentation	by	Al	Ubeed	et	al.	

from	Australia	who	explained	the	effect	of	fumigation	with	hydrogen	sulphide	and	

ethylene	 on	 postharvest	 deterioration	 of	 pak	 choy.	 Maarten	 Hertog	 and	 his	

colleagues	 from	 Belgium	 explained	 the	 identification	 and	 quantification	 of	 the	

ethylene	signalling	components	in	tomato	through	targeted	proteomics.	After	that,	

the	results	of	submerging	white	asparagus	shoots	on	the	physiological	activity	and	

quality	maintenance	of	spears	was	presented	by	Herppich	et	al.	from	Germany.	The	



group	 of	 Giné	 et	 al.	 from	 Spain	 explained	 the	 effect	 of	 oxidative	 stress	 and	

ripening‐related	 reactions	 as	 key	 processes	 involved	 in	 sweet	 cherry	 cracking	

development	both	in	the	field	and	during	postharvest	storage.	The	group	of	Schenk	

et	al.	 from	Belgium	described	the	ethylene	production	as	a	way	 to	determine	the	

optimal	harvest	date	more	accurately	and	 improve	 the	efficiency	of	 the	ethylene	

inhibitor	1‐MCP	on	two	pear	cultivars	at	four	different	harvest	dates.	

Session	4	“Physiological	disorders”	was	chaired	by	Carmen	Merodio	from	ICTAN‐

CSIC	(Spain)	and	started	with	keynote	speaker	Lorenzo	Zacarias	 from	IATA‐CSIC	

(Spain)	on	the	physiological	disorders	of	fruit	as	an	important	cause	of	 increased	

postharvest	 losses.	 For	 decades,	 much	 effort	 has	 focused	 on	 understanding	 the	

biochemical	 and	 molecular	 bases	 of	 the	 main	 physiological	 disorders,	 and	 on	

developing	 effective	 control	 treatments.	 In	 recent	 years,	 novel	 experimental	

approaches	have	 incorporated	 integrated	 systems	methodologies	 that	 link	 large‐

scale	 transcriptomic	 and	metabolomic	data	 to	 evaluate	 the	 symptoms	associated	

with	physiological	disorders.	These	approaches	have	revealed	a	number	of	genes	

that	are	differentially	expressed	in	such	disorders	and	metabolic	pathways	that	are	

associated	with	the	damage	induced.	The	potential	and	the	possibilities	offered	by	

applying	 large‐scale	 analysis	 techniques	 to	 understand	 the	 genetic	 and	

biochemical	 basis	 of	 postharvest	 physiological	 disorders	 was	 discussed	 in	 this	

session.	The	oral	presentations	from	the	session	focused	on	understanding	several	

physiological	 disorders	 that	 cause	 important	 economic	 losses	 and	 the	

technological	 advances	 that	 have	 been	 made	 towards	 their	 control.	 The	 oral	

presentation	by	Nock	et	al.	from	USA	was	on	the	analysis	of	effective	treatments	to	

prevent	a	new	physiological	disorder	that	has	appeared	in	‘Gala’	apples:	stem	end	

flesh	browning.	The	 influence	of	different	factors	on	this	disorder	was	examined,	

including	 orchard,	 harvest	 date,	 plant	 growth	 regulators,	 pre‐	 and	 postharvest	

treatments	with	1‐MCP,	storage	temperature	and	controlled	atmosphere.	Retta	et	

al.	from	Belgium	gave	a	presentation	on	the	identification	of	the	changes	in	3‐D	leaf	

anatomy	 that	 contribute	 significantly	 to	 the	 loss	 of	 texture	 of	 highly	 perishable	

leafy	 vegetables	 like	 lettuce	 using	 X‐ray	micro,	 nano	 computed	 tomography	 and	

image	analysis	software.	The	group	of	Sánchez	et	al.	from	Chile	explained	the	main	



metabolites	 associated	 with	 internal	 browning	 in	 ‘Cripps	 Pink’	 apples	 using	

untargeted	metabolic	profiling	and	chemometric	models.	The	group	of	Schouten	et	

al.	 from	the	Netherlands	showed	 the	molecular	mechanisms	 triggered	by	several	

postharvest	treatments	to	alleviate	chilling	injury	in	tomatoes,	assessing	the	effect	

of	 LED	 illumination	 and	 short‐term	 exposure	 to	 high	 CO2	 atmospheres	 on	 the	

development	of	fruit	colour	and	lycopene	levels.	The	group	of	Friedman	et	al.	from	

Israel	 described	 the	 identification	 of	 the	 preclimacteric	 events	 and	 the	 genes	

related	 to	 fruit	 ripening	 that	 explain	 the	 poor	 storage	 capacity	 of	 early	 season	

‘Anna’	 apples	 relative	 to	 that	 of	 two	 mid‐late	 season	 cultivars,	 ‘Galaxy’	 and	

‘Golden’.	The	group	of	Calvo	et	al.	from	Argentina	described	that	superficial	scald	

susceptibility	is	affected	by	maturity	at	harvest	in	‘Packhams	Triumph’	pears.	The	

group	of	Rehman	et	al.	from	Australia	explained	the	results	on	the	postharvest	dip	

application	of	methyl	 jasmonate	 that	 regulates	chilling	 injury	and	 fruit	quality	 in	

Midknight	Valencia	sweet	orange	stored	at	different	cold	temperatures.	The	effect	

of	 cold	 storage	 temperature	 and	 potential	 of	 silicon	 dips	 to	 mitigate	 chilling	

susceptibility	 of	 ‘M37’	mandarin	 citrus	 fruit	was	 presented	 by	Mafeo	 et	 al.	 from	

South	 Africa.	 They	 found	 that	 lower	 silicon	 concentration	 showed	 potential	 to	

mitigate	 chilling	 susceptibility.	 An	 effective	 prediction	 method	 of	 “bitter	 pit”	 to	

identify	orchards	with	a	high	risk	and	prevent	economical	 losses	associated	with	

labour	and	packaging	costs	is	very	demanding.	The	group	of	Torres	Lezcano	et	al.	

from	 Spain	 proposed	 the	 early	 season	 analysis	 of	 fruitlets	 and	 passive	 method	

close	to	harvest,	to	predict	bitter	pit	in	apples.	There	was	an	interesting	talk	on	the	

metabolic	responses	of	peach	fruit	stored	at	low	temperatures	by	Brizzolara	et	al.	

from	 Italy.	 Finally,	 the	 presentation	 by	 Oseko	 et	 al.	 from	 New	 Zealand	 was	 on	

reassessing	temperature	and	humidity	storage	conditions	 for	maintaining	quality	

of	‘Kakariki’	feijoa.		

During	the	first	part	of	Session	5,	entitled	“Bioactives	after	harvest”	and	chaired	by	

Manuel	 Serradilla,	 four	 oral	 presentations	 were	 given.	 The	 first	 speaker	 was	

Suriyan	Supapvanich	 from	Thailand	who	reported	 the	use	of	 silicic	acid	 together	

with	the	application	of	hot	water	as	an	effective	 tool	 to	maintain	the	postharvest	

quality	 of	 papaya	 fruit	 during	 cold	 storage.	 The	 second	 speaker	 was	 María	 de	



Lourdes	Arévalo	Galarza	 from	Mexico,	who	was	 talking	about	 functionally	 active	

metabolites	in	two	varieties	of	chayote	(Sechium	edule	(Jacq.)	Swartz),	verins	levis	

and	nigrum	spinosum,	and	found	significant	differences	between	both	varieties	at	

physicochemical	and	functional	level,	emphasizing	the	variety	nigrum	spinosum	by	

its	promising	nutraceutical	 application.	The	 third	 speaker	was	 Julian	Heyes	 from	

New	Zealand	who	reported	the	significant	differences	among	six	varieties	of	feijoa	

(Acca	 sellowiana)	 fruit	 on	 locular	 gel,	 outer	 pericarp	 and	 skin,	 increasing	

metabolite	concentrations	from	the	locular	gel	to	the	skin.	Additionally,	the	variety	

‘Unique’	was	characterized	by	showing	the	highest	anti‐inflammatory	effect.	For	all	

cases,	no	samples	were	 toxic	 to	mouse	macrophages	at	 the	concentration	 tested.	

Finally,	 María	 José	 Giménez‐Torres	 from	 Spain,	 talked	 about	 the	 application	 of	

exogenous	 melatonin	 (0.1	 mM)	 in	 different	 moments	 before	 commercial	

harvesting,	 improving	 the	 yield	 efficiency	 and	 number	 of	 bunches	 per	 vineyard,	

and	besides	showing	a	reduction	of	weight	loss	and	softening	while	the	bioactive	

compounds	remained	higher	throughout	storage	after	42	days.	During	the	second	

part	 of	 this	 session,	many	 aspects	 of	 postharvest	 changes	 in	 bioactive	molecules	

were	introduced.	Julian	Heyes	from	New	Zealand	chaired	this	session	and	keynote	

speaker	Yves	Desjardins	from	Laval	University	(Canada)	opened	the	session	with	a	

very	well	received	talk.	He	reminded	us	that	the	popular	perception	of	polyphenols	

as	‘dietary	antioxidants’	is	no	longer	accepted.	They	are	very	poorly	absorbed	and,	

although	 there	 are	 important	 effects	 from	 their	 metabolites	 in	 altering	 gene	

expression,	Yves	advocated	for	more	focus	on	their	impacts	on	the	composition	of	

our	gut	 flora	and	 their	 roles	 in	 improving	 tight	 junction	 function	 in	 the	gut	wall,	

preventing	 the	 inflammation‐promoting	 LPS	 from	 accumulating	 in	 the	

bloodstream.	He	noted	 a	new	breeding	 challenge	 involves	 increasing	polyphenol	

concentrations	 in	 fruit	 and	 vegetables	 without	 causing	 bitterness.	 Dave	 Rudell	

from	 USDA	 gave	 us	 an	 elegant	 account	 of	 how	 we	 can	 use	 metabolomics	 to	

distinguish	 patterns	 of	 metabolite	 accumulation	 in	 tissues	 that	 may	 help	 in	

identifying	risk	factors	for	postharvest	disorders.	As	an	example	he	described	their	

work	on	 scald	 risk	based	on	 ‘sun	 vs.	 shade’	metabolomes	of	 four	 apple	 varieties	

during	 storage.	 Marie‐Therese	 Charles	 (Agriculture	 and	 Agri‐Food	 Canada)	

described	 genotypic	 variation	 in	 responses	 to	 UV‐C	 (as	 an	 hormetic	 stress)	 in	



tomatoes.	Only	two	of	five	studied	varieties	accumulated	the	phytoalexin	rishitin	in	

response	 to	 UV‐C.	 What	 was	 less	 expected	 was	 the	 finding	 that	 stigmasterol	

accumulated	over	time	and	in	response	to	UV‐C	treatment,	suggesting	it	may	also	

be	stress‐responsive.	Iris	Vendel	(KU	Leuven,	Belgium)	gave	a	nice	introduction	to	

selected	ion	flow	tube	mass	spectrometry	(SIFT‐MS)	for	rapid,	non‐destructive	and	

quantitative	aroma	profiling.	This	could	make	it	suitable	for	adaptation	for	use	on	

grading	lines	to	detect	molecules	associated	with	fruit	maturity	or	the	presence	of	

rot.	Finally,	the	session	was	wrapped	up	by	Eleni	Tsatili	(Postharvest	Physiology,	

Greece),	who	gave	an	intriguing	talk	on	ethylene‐dependent	firmness	increases	in	

olives	 (preventable	 by	 1‐MCP	 treatment).	 Analysis	 of	 the	 cell	walls	 showed	 that	

this	was	not	due	to	lignification	but	to	altered	pectin	metabolism.	Oleuropein	also	

increased	 and	 the	 net	 effect	was	 postulated	 to	 provide	 protection	 against	 insect	

attack.	

The	 first	 part	 of	 Session	 6	 “Fresh	 produce	 supply	 chain:	 innovations	 to	 reduce	

postharvest	 losses”	 was	 chaired	 by	 Mustafa	 Erkan	 from	 Akdeniz	 University	

(Turkey).	In	this	session	there	were	five	presentations	related	to	different	aspects	

of	 the	 cold	 chain.	 The	 first	 presentation	 by	Victor	Rodov	 (Israel)	 focused	 on	 the	

chilling	sensitivity	of	young	fruit	of	different	genotypes	of	Cucurbita	pepo	(summer	

squash).	 The	 second	 presentation	 topic	 was	 novel	 developments	 in	 postharvest	

physiology	and	 fresh	chains	by	the	group	of	Gabriels	et	al.	 from	the	Netherlands.	

The	 researchers	 evaluated	 over	 3000	mangoes	 at	 different	 time	 points	 between	

harvest	 transported	 from	 Brazil	 to	 the	 Netherlands.	 The	 third	 presentation	was	

related	 to	 a	 genetic	 approach	 to	 improving	postharvest	 quality	 in	 lettuce.	 In	 the	

presentation,	 Jim	 Monaghan	 (Harper	 Adams,	 United	 Kingdom)	 focused	 on	

postharvest	 discoloration	 of	 fresh	 cut	 lettuce.	 The	 fourth	 presentation	 by	Marita	

Cantwell	 (UC,	 Davis,	 USA)	 was	 entitled	 “Ammonia	 accumulation	 is	 a	 useful	

indicator	of	the	postharvest	quality	of	spinach	and	kale”.	The	presenter	indicated	

that	there	was	a	correlation	between	ammonia	accumulation	and	freshness	in	leafy	

vegetables.	The	last	presentation	by	Ernesto	Conesa	(Spain)	dealt	with	the	effect	of	

Triclopyr	 during	 degreening	 and	 cold	 storage	 on	 stem	 greenness	 of	 mandarins.	

The	finding	of	the	research	showed	that	the	use	of	20	ppm	Triclopyr	was	effective	



on	 the	 freshness	 retention	 of	 mandarins	 by	 maintaining	 green	 calyx	 during	

degreening.	 In	 the	 second	part	 of	 this	 Session	6,	 chaired	 by	 Fabián	Guillén	 from	

University	 Miguel	 Hernández	 (Alicante,	 Spain),	 several	 innovations	 to	 reduce	

postharvest	 losses	 were	 presented.	 John	 Golding	 from	 Godsford	 Horticultural	

Institute	 in	 Australia	 developed	 an	 organized	 talk	 at	 the	 opening	 session	 about	

several	 technologies	 and	 commercial	 practices	 in	which	 innovations	 around	 the	

world	 to	 reduce	 postharvest	 losses	 are	 becoming	 available.	 He	 focused	 on	 the	

strong	 relationship	 between	 the	 application	 of	 these	 technologies	 and	 the	

economic	 cost	 as	 these	 new	 technologies	 in	 many	 cases	 cannot	 arrive	 to	 the	

commercial	application	because	of	needs	to	be	fully	demonstrated	(in	a	wide	range	

of	 commodities)	 and	economics,	 especially	 in	 less‐developed	markets.	Regarding	

economics,	Leon	Terry	from	Cranfield	University	in	United	Kingdom	demonstrated	

that	in	several	commodities	(potato	and	onion)	ethylene	application	applied	after	

first	indication	of	sprouting	could	be	as	effective	at	suppression	sprouting	as	when	

ethylene	 is	 applied	 continuously,	 so	 the	 cost	 of	 ethylene	 application	 could	 be	

reduced	by	manipulating	timing	of	continuous	application.	This	effect	showed	also	

an	 additive	 effect	 when	 1‐MCP	was	 applied	 on	 tubers	 prior	 to	 ethylene	 storage	

delaying	 the	 ethylene	 induced	 ABA	 and	 sugar	 accumulation	 as	 well,	 describing	

ethylene	 connection	 with	 other	 plant	 hormones	 and	 metabolites.	 After	 these	

interesting	 keynotes,	 the	 first	 oral	 presentation	 was	 carried	 out	 by	 Carlinne	

Oliveira	 (Federal	 Institute	 of	 Education,	 Science	 and	 Technology,	 Brazil)	 who	

described	 the	 postharvest	 losses	 of	 retail	 markets	 in	 Bahia.	 The	 wastes	 were	

related	 to	 the	 excess	 of	 product	 in	 the	 display	 racks,	 and	 a	 long	 time	 between	

purchase	 and	 sale	 operations	 finding	 that	 the	market	 that	 had	 the	 highest	 sales	

volume	showed	the	highest	 levels	of	 losses	too.	The	main	reason	in	several	cases	

was	a	lack	of	cold	storage	availability	for	the	wide	variations	regarding	the	nature	

of	 the	 products.	 In	 this	 sense,	 Adam	Goldwater	 (Applied	Horticultural	 Research,	

Australia)	demonstrated	that	many	chilling	sensitive	products	could	be	stored	for	

several	days	(or	even	weeks)	at	damaging	temperatures	without	reducing	storage	

life,	which	 could	 have	major	benefits	 in	 terms	 of	 logistics	 as	well	 as	 commercial	

costs.	He	explained	that	nowadays	varieties	and	growing	conditions	have	changed	

so	 the	 application	 of	 short	 cold	 storage	 temperature	 or	 raising	 storage	



temperature	 a	 few	 degrees	 could	 significantly	 extend	 storage	 life	 and	 reduce	

cooling	 costs,	 respectively.	Following	with	cold	 storage,	Mekdim	Assefa	Kerisima	

(KU	 Leuven,	 Belgium)	 found	 that	 the	 performance	 of	 small‐scale	 evaporative	

cooler	 depends	 on	 the	 type	 of	 packaging	 and	 staking	 pattern	 showing	 the	 best	

performance	when	mangoes	were	placed	with	regular	fruit‐stacking	patterns	using	

carton	packages	compared	 to	plastic	and	wood	packaging.	Asghar	Ebrahimzadeh	

(University	of	Maragheh,	Iran)	showed	an	interesting	research	in	which	an	edible	

coating	based	on	gum	Arabic	enriched	with	GABA	0.1	mM	and	applied	over	walnut	

kernels	exhibited	a	higher	unsaturated/saturated	fatty	acids	ratio	and	a	reduction	

of	 lipoxygenase	 enzyme	 activity	 after	 18	weeks	which	 could	 lead	 to	 commercial	

potential	for	maintaining	nutritional	quality	of	walnut	kernels.	On	the	other	hand,	

Maria	Luisa	Amodio	(University	of	Foggia,	Italy)	explained	the	effect	of	processing	

steps	from	different	processors	with	varying	operation	modes	on	quality	of	rocket	

leaves.	 Results	 showed	 that	 in	 general	 the	 washing	 step	 increased	 the	

phytonutrient	content,	reduced	microbial	counts	and	was	critical	for	leaf	integrity	

in	the	same	way	as	 tunnel	or	spin	drying	 led	to	oxidation	of	phytonutrients	with	

better	results	when	spin	drying	was	applied.	Finally,	Willis	Owino	(Jomo	Kenyatta	

University,	 Kenia)	 explained	 that	 edible	 coatings	 based	 on	 xanthan	 gum	 or	 a	

combination	of	xanthan	guar/gum	extended	the	shelf	life	of	cassava	roots	around	

20	days	at	room	temperature	increasing	the	storage	life	of	this	product	for	18	days	

in	comparison	with	control	roots.	

Session	 7	 “Postharvest	 and	 plant	 microbiota:	 from	 safety	 to	 biocontrol”	 was	

chaired	 by	 Jim	 Monaghan	 from	 Harper	 Adams	 University	 (Newport,	 United	

Kingdom).	The	session	opened	with	a	keynote	presentation	by	Trevor	Suslow	(UC	

Davis),	 who	 gave	 an	 overview	 of	 microbiome	 studies	 in	 horticultural	 research.		

There	was	 a	 particular	 focus	 on	 postharvest	 studies	 of	 food	 safety	 and	 spoilage	

processes.	 	The	next	 speaker	was	Marcin	Glowacz	 (University	of	Greenwich,	UK)	

who	 presented	 work	 reporting	 the	 possibility	 for	 using	 methyl	 jasmonate	 and	

salicylate	treatments	to	control	anthracnose	on	cold	stored	 ‘Hass’	avocados.	Lluis	

Palou	(IVIA,	Spain)	then	described	the	approach	to	identify	new	GRAS	salts	for	use	

as	postharvest	treatments	for	disease	control.	This	was	followed	by	a	talk	by	Allan	



Woolf	(Plant	and	Food	Research,	New	Zealand)	on	the	use	of	air	blasting	to	remove	

insect	pests	 from	the	surface	of	kiwifruit,	which	reported	the	potential	 for	use	of	

this	 technique	 as	 a	 non‐chemical	 disinfestation	 treatment.	 Ana	 Allende	 (CEBAS‐

CSIC,	 Spain)	 then	 brought	 us	 back	 to	microbes	 with	 a	 presentation	 on	 how	 the	

microbial	 quality	 of	 irrigation	 water	 influences	 the	 phyllosphere	 microbial	

communities	 of	 leafy	 crops.	 	 This	was	 followed	 by	 a	 presentation	 from	Matthias	

Naets	(University	of	Leuven,	Belgium)	on	a	transcriptome	study	that	is	examining	

the	defence	mechanism	of	‘Jonagold’	apples	when	exposed	to	Botrytis	cinerea	and	

the	strategies	used	 to	by	B.	cinerea	 to	 circumvent	 these.	The	session	closed	with	

Martin	 Mottura	 (Citrosol)	 who	 reported	 efficacy	 trials	 of	 Citrocide	 PLUS	 on	

tomatoes	and	demonstrated	that	effective	postharvest	control	of	spoilage	diseases	

was	 achieved.	 The	 second	 part	 of	 this	 session	was	 chaired	 by	 Lluís	 Palou	 (IVIA,	

Spain)	 in	which	Mustafa	 Erkan	 (Turkey)	 explained	 the	 use	 of	 ozonated	water	 to	

pre‐cool	sweet	cherries	before	cold	storage.	Cherries	treated	with	0.5	ppm	ozone	

showed	better	external	colour	and	reduced	stem	browning	after	30	days	of	storage	

at	 0°C	 and	 90‐95%	 RH.	 The	 treatment	 also	 reduced	 natural	 decay,	 but	 did	 not	

influence	 weight	 loss,	 SSC	 and	 pitting	 development.	 Isabel	 Mendiara	 (Zaragoza,	

Spain)	 explained	 the	 mode	 of	 action	 of	 the	 biocontrol	 agent	 Bacillus	

amyloliquefaciens	BUZ‐14	against	important	postharvest	fungal	pathogens	such	as	

Botrytis	cinerea,	Monilinia	fructicola	and	M.	laxa.	The	production	of	the	lipopeptide	

Iturin	A	was	mainly	responsible	 for	 the	 inhibitory	activity	of	 this	antagonist.	The	

convenience	of	 combining	 chlorine	and	ultrasound	 treatments	 for	disinfection	of	

fresh‐cut	 lettuce	 was	 presented	 by	 Magdalena	 Irazoqui	 (Uruguay).	 A	 10‐min	

application	of	this	combined	treatment	was	superior	to	standalone	treatments	for	

reduction	of	bacteria,	yeasts	and	moulds	and	quality	preservation	of	lettuce	stored	

at	5°C.	Jane	Ambuko	Lukhachi	(Kenya)	reported	the	use	of	the	Coolbot®	technology	

as	 a	 low‐cost	 alternative	 to	 conventional	 cold	 rooms	 for	 storage	 of	 fresh	 fruits	

produced	by	smallholder	farmers	in	Africa.	A	pilot	test	conducted	in	Kenya	showed	

that	the	technology	was	feasible	to	store	mangoes	at	12°C	for	long	periods,	which	

allowed	 the	 aggregation	 of	 product	 from	 different	 farmers	 and	 better	 market	

prices.	The	last	communication	of	the	session,	presented	by	Thaer	Yaseen	(Italy),	

focused	 on	 the	 use	 of	 passive	 refrigeration	 and	 gaseous	 ozone	 to	 maintain	 the	



quality	and	reduce	spoilage	microbiota	of	red	chicory.	The	combined	application	of	

these	 postharvest	 technologies	 considerably	 reduced	 waste	 and	 soft	 rot	

development	on	intact	or	artificially	inoculated	red	chicory	heads	stored	at	1°C	for	

21	days.	

The	first	part	of	Session	8	“Preharvest	condition,	harvest	maturity	and	postharvest	

performance”	 was	 chaired	 by	 Marita	 Cantwell	 from	 UC	 Davis	 (USA).	 Peter	

Toivonen	 from	 the	 Pacific	 Agri‐Food	 Research	 Centre	 in	 Canada	 presented	 the	

relation	 between	 preharvest	 conditions,	 harvest	 maturity	 and	 postharvest	

performance.	 María	 Serrano	 from	 the	 University	 of	 Miguel	 Hernández	 (Spain)	

described	preharvest	treatments	with	salicylates	as	a	way	to	enhance	antioxidant	

systems	 in	 plums.	 Results	 show	 that	 SA	 and	 ASA	 treatments	 led	 to	 increases	 in	

concentration	 of	 total	 phenolics	 and	 total	 anthocyanins	 at	 harvest	 without	

affecting	 the	 on‐tree	 ripening	 process	 of	 the	 fruits.	 Rasa	 Karkleliene	 (Lithuania)	

described	 that	 growth	 regulators	 influenced	 the	 yield	 and	 biochemical	

composition	of	different	spinach	cultivars.	Carolina	Contreras	from	Chile	explained	

the	study	on	LOX‐derived	volatiles	synthesized	in	the	peel	and	flesh	of	pepino	and	

their	 relationship	 with	 the	 candidate	 LOX	 genes.	 Emma	 Garcia‐Pastor	 form	 the	

University	 Miguel	 Hernández	 (Spain)	 presented	 the	 results	 on	 the	 effect	 of	

preharvest	treatment	with	salicylic	acid	as	an	environmental	friendly,	healthy	and	

sustainable	method	for	extending	postharvest	quality	of	table	grapes.	To	end	this	

session,	Celine	Nicole	 from	Philips	explained	that	plants	grown	in	a	vertical	 farm	

could	 easily	 exceed	 with	 order	 of	 magnitudes	 the	 yield,	 quality	 and	 nutritious	

content	 compared	 to	 other	 horticultural	 practices	 subject	 to	 uncontrolled	

environmental	effects.		

In	 Session	 9	 “Postharvest	 technologies:	 CA	 storage,	 MA	 packaging	 and	 ethylene	

management”,	Giancarlo	Colelli	 from	University	of	Foggia	 (Italy)	chaired	 the	 first	

part	 in	which	 the	 effect	 of	 low	oxygen	 stress	 in	 apple	 fruits	using	 fluxomics	was	

presented	 by	 Maarten	 Hertog	 (Belgium).	 Ammon	 Licher	 (Israel)	 explained	 the	

activation	 of	 the	 glycolytic	 and	 phenyl	 propanoid	 pathways	 upon	 anaerobic	 and	

low	 temperature	 storage	 of	 table	 grapes.	 On	 the	 CA‐storage,	 Hanne	 Larsen	

(Norway)	presented	the	effect	on	shelf	life	of	sweet	cherries	in	different	packages	



after	 three	 weeks	 of	 storage.	 The	 group	 by	 Mahajan	 (Germany)	 described	 the	

comparison	 of	 photolysis	 method	 using	 photocatalysis	 and	 vacuum	 ultraviolet	

light	 on	 ethylene	 removal.	 David	 Kenigsbuch	 (Israel)	 explained	 the	 best	 CA	

conditions	(2‐3%	O2	and	5‐6%	CO2)	to	extend	the	storage	of	summer	cabbage.	The	

group	 by	 Val	 et	 al.	 (Aula	 Dei‐CSIC,	 Spain)	 found	 that	 low	 oxygen	 at	 room	

temperature	 treatments	prior	 to	cold	storage	 is	a	promising	strategy	 to	preserve	

quality	of	late	season	peach	cultivars.	In	the	second	part	of	this	session,	chaired	by	

Allan	 Woolf	 (Plant	 &	 Food	 Research,	 New	 Zealand),	 Randy	 Beaudry	 (Michigan	

State	University,	USA)	gave	an	 interesting	 talk	on	CA	storage,	MA	packaging,	and	

ethylene	management	as	postharvest	technologies.	He	focused	his	presentation	on	

the	basic	concept	of	why	we	use	low	O2,	how	it	works	to	suppress	ethylene	action,	

when	 it	 fails,	 how	 the	 respiratory	 suppression	 is	 really	 valuable	 and	 what	 the	

modes	of	action	are	by	which	CO2	inhibits	degreening,	ethylene	action,	and	decay.	

	In	 Session	10	 “Metabolomics	 for	 quality”,	 chaired	 by	 Francisco	Tomás‐Barberán	

(CEBAS‐CSIC,	 Spain),	 keynote	 speaker	 Thomas	Hofmann	 (Technische	Universität	

München,	 Germany)	 described	 the	 sensomics	 approach	 for	 the	 objectifying	

postharvest	sensory	quality	of	 fruits	and	vegetables.	Romina	Pedreschi	 	 from	the	

School	 of	 Agronomy	 PUCV	 (Chile)	 explained	 the	 proteomics	 and	 metabolomics	

approaches	to	understand	ripening	synchronization	of	‘Hass’	avocados	under	heat	

treatment.	 After	 that,	 Brian	 Farneti	 presented	 the	 complementary	 approach	 of	

genomics,	 sensory	 and	 conventional	 characterization	 tools,	 with	 advanced	

phenotyping	 tools,	 such	 as	 PTR‐ToF‐Ms	 and	 texture	 analyser	 to	 improve	 fruit	

quality.	Carol	Wagstaff	from	the	University	of	Reading	(United	Kingdom)	described	

the	use	of	metabolic	analysis	to	explain	postharvest	discolouration	in	lettuce.	From	

the	 same	 group,	 Luke	 Bell	 presented	 an	 interesting	 talk	 about	 the	 strategy	 for	

improving	taste,	flavour	and	nutrition	for	breeding	salad	rocket.	Francisco	Tomás‐

Barberán	 reported	 the	 results	 of	 the	 studies	 conducted	 in	 his	 group	 to	 explain	

browning	of	 fresh‐cut	 lettuce	using	untargeted	metabolomics.	On	the	other	hand,	

Irene	 Romero	 (ICTAN‐CSIC,	 Spain)	 described	 a	 comparative	 large‐scale	

transcriptional	 analysis	 they	 carried	 out	 using	 the	 custom‐made	 GrapeGen	

GeneChip®.	 Results	 showed	 that	 the	 beneficial	 effect	 of	 high	 CO2	 pretreatment	



maintaining	 table	 grape	 quality	 seemed	 to	 require	 the	 induction	 of	 several	

transcription	factors.	The	session	was	ended	with	the	 interesting	talk	by	Antonio	

Granell	(IBMCP	CSIC‐UPV,	Spain)	on	the	variability	in	postharvest	fruit	ripening	of	

220	 varieties	 that	 represent	 the	 genotypic	 and	 phenotypic	 diversity	 available	 in	

over	1500	accessions	as	well	as	the	postharvest	responses	analysed	in	13	inbreed	

lines	and	27	commercial	hybrids.		

A	large	number	of	posters	were	presented	in	all	the	sessions,	but	just	to	mention	

some	of	them	related	to	‘Postharvest	technologies:	CA	storage,	MA	packaging	and	

ethylene	management’,	presentations	included	CA	and	MAP	studies	on	postharvest	

storage	of	several	fruit	and	vegetables	such	as	broccoli,	pereskia	aculeate,	cowpea	

pods,	 sweet	 cherries,	 figs,	 pear,	 banana,	 peaches,	 apples,	 blueberry,	 cherimoya,	

mango,	 papaya	 and	 persimmon,	 showing	 the	 importance	 of	 a	 proper	 CA/MAP	

selection	 on	 quality	 parameters	 such	 as	 aroma,	 nutritional	 quality,	 and	

physiological	disorders.	Some	of	these	works	evaluated	the	response	of	the	fruit	to	

extreme	 low	 O2	 or	 high	 CO2	 stresses	 applied	 as	 technologies	 to	 remove	

astringency,	control	fungal	decay	or	improve	storage	potential.	On	the	other	hand,	

a	 number	of	works	were	also	devoted	 to	 evaluate	 the	 combined	 effect	 of	 1‐MCP	

and	MAP	or	CA	storage	to	extend	the	shelf	 life	of	highly	perishable	fruits	such	as	

lulo	 fruit,	 okra	 or	 pear,	 or	 the	 combined	 application	 of	 ethylene	 and	 1‐MCP	 to	

modulate	 the	 ripening	 process	 of	 papaya	 fruit.	 Overall,	 the	 works	 provided	 an	

insight	of	the	different	approaches	that	can	be	followed	to	delay	fruit	ripening	and	

extend	 shelf	 life	 by	 using	 proper	 CA	 storage,	 MA	 packaging	 and	 ethylene	

management	technologies.	

Overall,	 both	 oral	 and	 poster	 presentations	 were	 very	 stimulating	 with	 the	

speakers	 giving	 excellent	 presentations	 addressing	 a	 wide	 range	 of	 topics.	 ISHS	

student	 awards	 were	 presented	 to	 PhD	 students	 Maria	 Emma	 Garcia	 Pastor	

(University	 Miguel	 Hernández,	 Spain)	 for	 the	 best	 oral	 presentation	 entitled	

“Melatonin:	a	new	tool	for	preserving	table	grape	quality	and	enhancing	bioactive	

compounds	 during	 storage”	 and	Hector	 Calvo	 Crespo	 (Universidad	 de	 Zaragoza,	

Spain)	for	the	best	poster	entitled	“Growth,	lipopeptide	production	and	biocontrol	



efficacy	 against	 Botrytis	 cinerea	 and	 Monilinia	 fructicola	 of	 Bacillus	

amyloliquefaciens	BUZ‐14	cultured	in	low	cost	media”.	

The	 conveners	would	 like	 to	 thank	 the	 sponsors	 (Citrosol,	Bayer,	AgroFresh	and	

Rijk	 Zwaan)	 for	 partially	 supporting	 this	 event	 and	 the	 Conference	 Secretariat	

(congresos@v‐erticesur.es)	 for	 the	 effort	 organizing	 the	 registration	 and	 the	

logistics	of	the	conference.	Thanks	are	also	given	to	the	Chair	of	ISHS	Commission	

Quality	and	Postharvest	Horticulture,	Christopher	Watkins,	 and	 the	 chairpersons	

of	 the	 conference,	 Carmen	 Merodio,	 Manuel	 Serradilla,	 Julian	 Heyes,	 Mustafa	

Erkan,	 Jim	 Monaghan,	 Fabián	 Guillén,	 Lluís	 Palou	 and	 Maria	 B.	 Pérez‐Gago,	 for	

their	 contribution	 to	 this	 article,	 providing	 their	 summaries	 for	 their	 respective	

sessions.	

Finally,	the	next	edition	of	the	International	Conference	Postharvest	Unlimited	will	

be organized in the Netherlands in by Wageningen University in 2021.  
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Photo	1:	Maria	 Isabel	Gil	 (left)	and	Daniel	Valero	(center),	Conference	Conveners,	and	Christopher	

Watkins	(right),	Chair	of	ISHS	Commission	Quality	and	Postharvest	Horticulture.	

	

Photo	2:	Keynote	speaker	Lorenzo	Zacarias	from	IATA‐CSIC	(Spain).	



	

Photo	 3:	 John	 Golding	 from	 Godsford	 Horticultural	 Institute	 (Australia)	 and	 Fabián	 Guillén	 from	

University	Miguel	Hernández	(Spain).	

	

Photo	4:	Peter	Toivonen	from	the	Pacific	Agri‐Food	Research	Centre	(Summerland,	British	Columbia,	

Canada).	



	

Photo	5:	Randy	Beaudry	(Michigan	State	University,	USA).	

	

Photo	 6:	 Keynote	 speaker	 Thomas	 Hofmann	 (Technische	 Universität	 München,	 Germany)	 and	

session	Chair	Francisco	Tomás‐Barberán	(CEBAS‐CSIC,	Spain).	



	

Photo	7:	Prof.	Daniel	Valero	(right)	presenting	the	ISHS	student	award	to	Maria	Emma	Garcia	Pastor	

(left)	for	the	best	oral	presentation.		

	

Photo	8:	Dr.	Maria	Isabel	Gil	(left)	presenting	the	ISHS	student	award	to	Hector	Calvo	Crespo	(right)	

for	the	best	poster.	
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