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©	Chaiyon021	The	United	Nations	Sustainable	Goals,	highlight	the	need	for	food	production	to	rise	exponentially	till	the	year	2050	to	meet	the	ever-	rising	demands	of	the	growing	global	population.	On	the	other	hand,	the	world	is	facing	challenges	concerning	biodiversity	loss	and	greenhouse	gas	emissions	due	to	the	rising	burden	placed	in	soil
ecosystems	while	stakeholders	strive	to	address	the	growing	demand	for	food	security.	To	mitigate	biodiversity	losses,	there	is	a	push	towards	sustainable	agricultural	practices;	plant	protection	practices	being	one	of	the	key	applications.	Following	this,	stakeholders	have	been	testing	and	are	open	to	gradually	replace	synthetically	derived	plant
protection	chemicals	with	biocontrol	(biological	control)	agents	(BCA).	Utilizing	biological	control	agents	Biological	control	broadly	refers	to	use	of	any	biological	agent	that	can	help	in	crop,	disease	and	pest	management.	It	is	an	environmentally	safer	alternative	and	sustainable	in	nature.	While	the	concept	of	biological	control	itself	is	not	new	and
was	integral	in	traditional	agrian	practices,	its	use	in	commercial	scale	is	being	revived,	mainly	due	to	concerns	regarding	soil	degradation	and	sustainability.	Increasing	focus	towards	biological	methods	can	improve	commercial	adoption,	making	it	economically	viable	and	further	continued	research	and	commercial	adoption.	Biological	control	agents
are	proven	to	be	advantageous	as	they	can	target	a	specific	group	of	disease-causing	pathogens,	which	can	minimize	potential	adverse	effects	in	the	soil	ecosystem	as	in	the	case	of	some	broad-spectrum	pesticides,	have	a	more	sustained	effect	on	soil	without	additional	intervention	and	can	work	with	other	biological	aids	without	creating	adverse
effects.	It	can	also	help	in	conservation	of	host	immune	responses	so	that	plants	can	channelize	the	energy	towards	desired	traits.	However,	for	effective	utilization	of	biocontrol	agents,	it	is	important	to	understand	the	relationships	of	various	BCA	to	provide	a	holistic	and	effective	crop	and	soil	protection	strategy.	Also,	as	the	efficiency	of	BCA	is
dependent	on	various	biotic	and	abiotic	factors	and	hence,	overall	understanding	of	the	inter	relationships	of	the	entire	soil	ecosystem	and	plant	growth	is	needed	to	derive	the	maximum	potential	from	biological	control	agents.	Many	BCAs	used	currently	to	improve	plant	immunity	or	as	an	aid	to	combat	disease	and	infestation	and	research	studies
are	underway	to	develop	BCA	that	can	provide	long	term	benefits	taking	into	account	the	adaptation	of	pathogens	to	them.	Focus	is	also	on	evaluating	and	fine	tuning	the	mechanism	of	action	and	functionalities	to	increase	their	adoption	across	geographies	and	plant	varieties.	A	key	requirement	to	optimize	its	potential	is	to	integrate	its	use	with
other	plant	and	soil	protection	agents,	making	it	a	part	of	integrated	soil	and	pest	management	approaches.	Genetic	engineering	and	design	to	increase	BCA	effectiveness	Using	BCA	along	with	other	technologies	can	not	only	improve	commercial	adoption,	but	also	help	in	developing	more	effective	agents.	At	present,	biocontrol	methods	are	being
used	along	with	chemical	methods	to	achieve	longer	lasting	effects.	However,	combining	them	with	other	tools	and	technologies	can	help	in	achieving	better	value.	Genetic	engineering	and	design,	digital	and	analytical	methods	and	forecasting	tools	are	some	of	the	technologies	that	can	be	integrated	with	BCA	to	increase	effectiveness.	For	example,
modeling	and	simulation	tools	for	plant	phenotyping	and	genotyping	can	help	in	developing	targeted	BCA	formulations	that	are	active	over	longer	period	of	times,	help	to	overcome	potential	resistance	and	develop	aids	that	are	active	under	various	environmental	conditions.	Use	of	modeling	tools	and	genetic	tools	can	also	help	in	developing	BCA	that
can	be	effective	in	various	environmental	conditions	and	reduce	the	dependence	in	chemical	agents	and	encourage	a	shift	towards	independent	of	biological	soil	and	pest	management	practices.	As	BCA	take	a	longer	period	of	time	to	attach	itself	to	the	plant’s	rhizome	when	compared	to	chemical	agents,	disease	forecasting	tools	and	models	to	analyze
and	predict	pathogen	incidence	can	help	in	devising	a	schedule	for	application	to	obtain	maximum	benefits	over	extended	periods	of	time.	Geographical	models	can	provide	an	accurate	assessment	of	ecological	impact	and	also	devise	strategies	to	prevent	invasion	of	foreign	species	and	preserve	the	natural	ecosystem.	Integrated	soil	and	pest
management	The	goal	for	an	integrated	soil	and	pest	management	is	to	leverage	various	biological	control	agents	such	as	biofertilizers,	microbial	cocktails	(including	bacterial,	phages,	algae	etc.)	that	can	act	as	plant	growth	promoters	and	soil	nourishing	agents	ably	supported	by	microbial	and	genetic	engineering	techniques	and	digital	tools.
Numerous	lab-based	efficacy	trials	have	established	the	effectiveness	of	such	combinational	approaches.	More	experimental	field	trials	involving	the	farmers	and	getting	real	time	validation	in	terms	of	boost	in	productivity	and	yield,	combating	plant	diseases	and	improving	soil	health	can	increase	technology	availability	and	commercial	adoption.
Rising	focus	on	sustainable	practices	methods	are	leading	to	interest	in	the	use	of	biological	control	methods	for	improving	and	maintaining	soil	health	and	pest	management.	Continued	access	to	funding	for	boost	research	activities,	involving	stakeholders	from	various	technology	areas,	conducting	field	trials	can	not	only	provide	wider	product
choices	but	also	position	biological	control	methods	as	a	choice	for	intervention	and	mitigation	strategies	by	the	agricultural	communities.	Dr.	Pascale	Flury	E-Mail	Website	Guest	Editor	Department	of	Crop	Sciences,	Research	Institute	of	Organic	Agriculture,	FiBL	Interests:	biocontrol;	plant	pathology;	insect	pathology;	plant-beneficial	bacteria;
beneficial	Pseudomonas;	PGPR;	post-harvest	diseases	Dear	Colleagues,	Biocontrol	offers	an	environmentally	friendly	alternative	to	chemical	pesticides.	It	represents	an	integral	part	of	organic	crop	production	and	gains	importance	in	IPM	programs	due	to	increasing	restrictions	for	chemical	pesticides	and	consumers’	demand	for	residue-free	food.
Many	biocontrol	agents	have	been	very	successful.	However,	inconsistent	effectiveness	of	biocontrol	products	under	varying	environmental	conditions	can	represent	a	problem.	Moreover,	costs,	safety	for	humans	and	nontarget	organisms,	shelf-life,	and	regulation	issues	may	be	further	pitfalls	for	the	development	of	successful	biocontrol	products.
Therefore,	advances	in	biocontrol	research,	to	find	new	active	biocontrol	agents,	and	concepts	for	successful	application	strategies,	are	urgently	needed.	This	may	include,	among	others,	context	dependence	of	the	efficacy	of	biocontrol	agents,	i.e.,	also	under	changing	climatic	conditions,	and	the	use	of	microbial	consortia	instead	of	single	strains	or
advances	in	application	technology.	This	Special	Issue	focuses	on	the	latest	research	on	biocontrol	of	plant	pathogens	and	pests	(pre-	and	postharvest)	and	covers	aspects	from	fundamental	biology	of	biocontrol	agents	to	applied	solutions	as	well	as	all	kinds	of	biocontrol	organisms,	from	viruses,	microorganisms,	and	nematodes	to	parasitoids	and
predators.	All	types	of	articles,	such	as	original	research,	reviews,	and	opinions,	are	welcome.	Dr.	Pascale	FluryGuest	Editor	Manuscript	Submission	InformationManuscripts	should	be	submitted	online	at	www.mdpi.com	by	registering	and	logging	in	to	this	website.	Once	you	are	registered,	click	here	to	go	to	the	submission	form.	Manuscripts	can	be
submitted	until	the	deadline.	All	submissions	that	pass	pre-check	are	peer-reviewed.	Accepted	papers	will	be	published	continuously	in	the	journal	(as	soon	as	accepted)	and	will	be	listed	together	on	the	special	issue	website.	Research	articles,	review	articles	as	well	as	short	communications	are	invited.	For	planned	papers,	a	title	and	short	abstract
(about	100	words)	can	be	sent	to	the	Editorial	Office	for	announcement	on	this	website.	Submitted	manuscripts	should	not	have	been	published	previously,	nor	be	under	consideration	for	publication	elsewhere	(except	conference	proceedings	papers).	All	manuscripts	are	thoroughly	refereed	through	a	single-blind	peer-review	process.	A	guide	for
authors	and	other	relevant	information	for	submission	of	manuscripts	is	available	on	the	Instructions	for	Authors	page.	Agriculture	is	an	international	peer-reviewed	open	access	monthly	journal	published	by	MDPI.	Please	visit	the	Instructions	for	Authors	page	before	submitting	a	manuscript.	The	Article	Processing	Charge	(APC)	for	publication	in	this
open	access	journal	is	1800	CHF	(Swiss	Francs).	Submitted	papers	should	be	well	formatted	and	use	good	English.	Authors	may	use	MDPI's	English	editing	service	prior	to	publication	or	during	author	revisions.	Biocontrol	Biological	control	agents	Beneficial	microorganisms	Microbial	consortia	Pests	and	pathogens	Phages,	viruses,	nematodes,
bacteria,	fungi,	arthropods	Formulation	and	application	technology	Sustainable	agriculture	biology	of	control	organisms	Invasive	species	‘Mode	of	actions’	of	biocontrol	agents	Nontarget	effects	Resistance	Published	Papers	(1	paper)
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