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Best Management Practices to Control Tuta and Manage Insect Resistance 
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2.   Recognize	Tuta	life	stages,	life	cycle,	damage,	and	plant	symptoms	
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4.   Monitor	Tuta	popula&ons	
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7.   Maximize	pest	control	using	adjuvants	and	app	tech	equipment		

8.   Understand	Insec&cide	Resistance	Management	Principles	

9.   Implement	Insec&cide	Resistance	Management	Strategies	
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8.	Understand	Insec&cide	Resistance	
Management	PRINCIPLES	

	

Best	Management	Prac&ces	to	Control	
Tuta	and	Manage	Insect	Resistance	
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Con-nued	Use	of	the	Same	MoA	Products	
Throughout	the	Season	Will	Increase	#	of	Resistant	

Individuals	and	Spray	Expenses	

•  Number	&	&ming	of	applica&ons	influence	speed	of	resistance	

•  When	insec&cides	with	the	same	mode	of	ac&on	(MoA)	are	used	
repeatedly,	exposing	mul&ple	consecu&ve	pest	genera&ons,	less	
sensi&ve	individuals	survive	and	resistance	can	evolve.			

•  Con&nued	use	accelerates	resistance	and	mul&plies	the	resistant	
genes	in	the	popula&on	

•  Farmers	will	increase	rates	to	improve	control,	accelera&ng	
resistance.	

•  Excessive	tank	mixing	with	adjuvants	and	other	insec&cides	increases	

•  Pest	control	becomes	expensive	

8.		Understand	Insec&cide	Resistance	Management	Principles	

•  .	
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	Ge8.		Understand	Insec&cide	Resistance	Management	Principles	#2.3	

Possible	Scenario	for	Resistance	Development	in	an	Insect	Popula&on	

Con-nuous	use	of	the	same	Mode	of	Ac-on	removes	the	suscep-ble	individuals	
leaving	a	tolerant	popula-on	that	survives	the	insec-cide	applica-on	
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An under-dosed insecticide application may not remove moderately resistant 
insects from a pest population. This can accelerate the evolution of resistance 

Individuals in a 
population carry 
genes for resistance 
even before the 
product has ever 
been sprayed. 

under dose label dose 

UNDER DOSE 
Kills susceptibles: most  
resistant insects survive 

LABEL DOSE 
Kills susceptibles: impact  

some resistant insects 

under dose label dose 

under dose label dose 

moderately resistant 

more resistant 

more susceptible 

8.		Understand	Insec&cide	Resistance	Management	Principles	

Under-dosing	Speeds	the	Rate	of	Resistance:	
Maximize	Insect	Kill	With	Every	Spray	

Always apply the 
recommended 
label rate that will 
remove susceptible, 
some moderately 
resistant, and even a 
portion of resistant 
insects. 

Increasing	dose	

Increasing	dose	

Increasing	dose	
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• Need	to	remove	individuals	with	at	least	
one	resistant	gene	(RS)	

• Need	high	level	of	control	for	an	en-re	
insect	genera-on	–	prevent	gene	transfer	

• Need	back	to	back	sprays	of	products	with	
different	or	same	mode	of	ac-on	if	adult	
flights	and	egg	laying	con-nues	

Acquiring	the	highest	level	of	pest	control	within	a	
genera-on	removes	Resistant	genes.	

8.		Understand	Insec&cide	Resistance	Management	Principles	
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Insect Migration (exchange of Resistant insects) 
Influences the Speed of Resistance. 

q  Resistance levels in pest populations can be INCREASED through 
immigration of resistant insects. Therefore, the evolution of 
resistance in the pest population may accelerate.  

8.		Understand	Insec&cide	Resistance	Management	Principles	
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MODULE 2 

§  Species	with	a	higher	reproduc-ve	capacity		
have	a	higher	risk	of	developing	resistance.		

§  Tuta	absoluta	can	have	up	to		
with	up	to	10	-	14	genera-ons	per	year.		

§  Temperature	drives	reproduc-ve	capacity.	
High	temperatures	increase	the	number	of	
genera-ons	per	year	and	can	accelerate	rate	
of	resistance.	

Factors influencing insecticide resistance Reproductive Capacity Influences the 
Speed of Resistance  

  

8.		Understand	Insec&cide	Resistance	Management	Principles	



10	

Implemen-ng	IPM	Removes	Resistant	Individuals	from	
the	Popula-on	and	Improves	Level	of	Pest	Control	

8.		Understand	Insec&cide	Resistance	Management	Principles	

q  Diversify	insect	control	methods:	Integrate	cultural	(sanita-on),	physical	
(mass	trapping,	exclusion),	biological	(beneficials,	pheromones),	and	
chemical	control	methods	

q  Monitor	pest	popula-ons	to	determine	the	correct	-ming	of	applica-on	at	
the	ac-on	spray	threshold	

q  Apply	the	right	product	at	the	recommended	life	stage	
q  Follow	labeled	applica-on	rates	and	intervals	
q  Calibrate	sprayer	and	maintain	nozzles	and	equipment	
q  Use	op-mal	spray	volumes	and	best	management	technique	
q  Select	insect	control	products	that	are	compa-ble	with	natural	enemies.	

Allow	the	simultaneous	use	of	both	strategies	to	more	completely	reduce	a	
pest	popula-on.		

q  Avoid	using	products	that	will	reduce	non-target	organisms	
q  Adjust	water	pH	and	use	adjuvants	if	necessary	
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Rota-ng	insec-cides	with	Different	Modes	of	Ac-on	
Reduces	Selec-on	Pressure	for	Resistance	

§  Repeated exposure of pest 
populations to insecticides with the 
same Mode of Action will select for 
resistant insects.  

§  Two successive insect generations 
shouldn't be treated with 
insecticides that have the same 
Mode of Action number (examples 
3, 1, 6). Products in Mode of Action 
subgroups (example 3A) should 
not be rotated among products 
within the same MoA group 
(example 3). 

8.		Understand	Insec&cide	Resistance	Management	Principles	



Rotation of insecticides with different modes of 
action prevent the build up of resistant individuals 
in the field. This IRM strategy ensures that most 
resistant survivors from the MOA 1 spray(s) will be 
killed by the subsequent rotation of products 
containing different modes of actions. 

12 

After an insecticide is sprayed, the  
surviving insects will reproduce and  
the offspring will be less sensitive. 

Under permanent selection pressure, the 
overuse of the same insecticide mode of  
action can select for less and less susceptibility 
and a resistant population will evolve. 

Rota-ng	insec-cides	with	Different	Modes	of	Ac-on	
Reduces	Selec-on	Pressure	for	Resistance	

8.		Understand	Insec&cide	Resistance	Management	Principles	
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8.		Understand	Insec&cide	Resistance	Management	Principles	

Rotate	MoA	Products	Within	Windows	of	Time	

Exposing fewer pest generations in a season to insecticides with the 
same MoA reduces selection pressure for resistance	
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8.		Understand	Insec-cide	Resistance	Management	Principles	

IRM	guidelines	below	show	least	to	best	product	rotaton	recommenda&ons	

Year	1	 Year	2	 Year	3	 Year	4	

1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	

Year	1	 Year	2	 Year	3	 Year	4	

1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	

MoA 1 
MoA 2 

MoA 3 
MoA 4 

Year	1	 Year	2	 Year	3	 Year	4	

1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	

Year	1	 Year	2	 Year	3	 Year	4	

1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	 1st	Gen	 2nd	Gen	

No alternation/rotation 
High selection pressure 
No recover of sensitive population 

Rotation among  generations 
Following generations are not 
exposed to same MoA. Selection 
pressure doesn’t increase within 
the generation. Recovery of 
susceptible population. 

Rotation  within and between 
Ideal situation (very low risk) Not 
alway applicable with good 
efficacy 

Rotation  within generation 
Consecutive generation exposed 
to same  MoA. Selection pressure 
doesn’t change between 
generation. Risk of resistance 
development for both ai’s  

Maintaining insect susceptibility greatly depends on rotation of insecticides with effective 
products with a different MOA that eliminate resistant individuals. Rotation with products that 
provide poor control of the target pest increases the risk of developing Diamide resistance. 

Rotate	MoA	Products	Within	Windows	of	Time	



§ Save money                                         
•  No need to increase number of insecticide applications 
•  Reduces need for more expensive products or control methods 
•  Helps achieve better pest control and improved yield 

 

§ Save time     
•  Spend less time in the field making repeat applications 
•  Less effort and worry trying to achieve effective pest control 

§ Enhance safety of produce 
•  Better assurance of consistent crop protection 
•  Minimizes residue risk on produce 
 

§ Protect your health and your land 
•  Less active ingredient applied to ecosystem 
•  Better worker safety due to fewer applications and less exposure 		

Source: IRAC 

Practicing Resistance Management is                           
a Benefit to the Grower 

8.		Understand	Insec&cide	Resistance	
Management	Principles	



Mode of Action Classification: Phone/Tablet App (Its Free!!)   

Search for:  IRAC moa 

A	Tool	to	Help	You	Iden&fy	Insec&cide	
Chemistries	and	MoA	Group	Number	



Source: IRAC 

9.	Understand	Insec&cide	Resistance	
Management	STRATEGIES	

	

Best	Management	Prac&ces	to	Control	
Tuta	and	Manage	Insect	Resistance	



Source: IRAC 

Manage Insecticide Resistance:  
Follow These Recommendations  
q  The	following	IRM	recommenda-ons	have	been	developed	by	the	

Interna-onal	IRAC	organiza-on,	Country	IRAC	Groups,	Country	Resistance	
Ac-on	Goups,	with	leading	local	experts.		

q  This	informa-on	is	intended	to	provide	the	basis	for	developing	an	
effec-ve	pest	management	program	that	minimizes	the	risk	of	insec-cide	
resistance.		

q  These	are	general	guidelines	and	will	not	fit	all	crop	produc-on	systems.	
Adapt	these	recommenda-ons	and	strategies		to	your	local	needs.	

Best	Management	Prac&ces	to	Control	
Tuta	and	Manage	Insect	Resistance	



IRM	Recommenda&ons	for	Tuta	absoluta	on	Tomato	-	1	
•  Insecticide mixtures - Tank	mixing	products:	
•  Do	not	tank-mix	insec-cide	products	with	the	SAME		MoA.	
•  When	tank-mixing	insec-cide	products	with	DIFFERENT	MoA’s,	

follow	label	rates	for	each	insec-cide.	
•  Respect	maximum	number	of	applica-ons,	PHI	and	REI	stated	in	

the	label	of	each	product.	
•  Product(s)	applied	on	subsequent	window/pest	genera-on	should	

have	an	MoA	that	is	different	from	both	tank-mix	partners.	
	

•  Avoid insecticides with Tuta resistance	
Consult	with	local	experts	to	determine	which	insec-cides	are	affected	by	
resistance	in	your	locality.	A	preference	to	insec-cides	which	are	not	affected	by	
resistance	should	be	given.	
	

•  Preserve non-target & beneficial organisms	
The	use	of	selec-ve	insec-cides	with	reduced	impact	on	non-target	and	beneficial	
organisms	is	recommended	whenever	possible.		
	

•  Manage the removal of in-season infested stems and 
fruit	
In	addi-on	to	prac-cing	clean	sanita-on	pre	and	post	season	it	is	cri-cal	to	remove	
and	destroy	plant	stems	pruned	during	the	season	and	all	cull/waste	tomato	afer	
each	harvest.		

•  Rotate crops and Incorporate a Host Free Period	
-	Subsequent	crop	plan-ngs	should	be	of	a	different	crop	type,	which	is	not	a	host	
to	the	insects	which	are	pests	of	Tuta.		
-	Ins-tute	an	area-wide	fallow	period	where	only	non-host	crops	to	Tuta	can	be	
planted	disrup-ng	the	life	cycle	of	Tuta.		

•  Practice Integrated Pest Management 
- Remove	and	destroy	infested	cull	tomatoes	and	plant	material	
-	Remove	all	wild	Solanaceous	and	other	host	plants	near	greenhouse	
-	Rennovate	greenhouse	to	exclude	Tuta	adults	
-	Use	phermones	and	s-cky	traps	to	monitor	and	mass	trap	adults	
-	Augment	and	conserve	natural	enemy	popula-ons	
-	Apply	entomopathic	nematodes	(Steinernema	fel=ae)	in	a	foliar	spray	
-	Use	op-mal	spray	volume,	maintain	and	calibrate	spray	equipment	
-	Treat	large	areas	to	same	MoA	
-	CALIBRATE/	MAINTAIN	sprayers.		Clean/replace	nozzles.		
	

•  Apply insecticides at economic pest thresholds  
- Follow	locally	established	economic	pest	thresholds	for	the	applica-on	of				
foliar	insec-cides	in	order	to	op-mize	insec-cide	use.		
-	Always	use	labeled	rates	and	water	volumes.	

•  Use windows of insecticide application  
- Use	windows	of	applica-on	to	minimize	exposure	of	sequen-al	
genera-ons	of	a	insect	pest	species	to	the	same	insec-cide	modes	of	ac-on.	
	-	Each	window	should	be	approximately	30	days.	
	

•  Rotate insecticides with different modes of action. 
- If	more	than	one	insec-cide	applica-on	is	required	during	an	applica-on	
window	then	it	is	recommended	to	use	an	insec-cide	with	a	different	mode	
of	ac-on.		
-	Mul-ple	applica-ons	of	insec-cides	with	the	same	mode	of	ac-on	within	a	
single	window	are	acceptable	as	long	as	combined	effects	(residual	ac-vity)	
of	the	applica-ons	do	not	exceed	approximately	the	30-day	window.	
	

•  Maximum Number of MoA Applications	
-	Adviseable	to	use	the	same	MOA	products	in	only	2	windows	per	season	
-	Aoid	using	the	same	Mode	of	Ac-on	products	in	more	than	3	windows.	

9.	Implement	Insec&cide	Resistance	
Management	Strategies	



•  Rotating products with different Modes of Action delays resistance.  
Don’t	apply	the	same	Mode	of	Ac-on	con-nuously:	

o  Rotate	insec-cides	with	different	modes	of	ac-on	using	the	window	
approach	to	minimize	exposure	of	sequen-al	genera-ons	of	a	pest	species	
to	the	same	insec-cide	MoA.		

o  Each	“treatment	window”	should	be	approximately	30	days.	
o  Mul-ple	applica-ons	can	be	made	in	a	window:	

o  If	more	than	one	insec-cide	applica-on	is	required	then		akempt	to	use	
an	insec-cide	with	a	different	mode	of	ac-on.	

o  Mul-ple	applica-ons	of	insec-cides	with	the	same	mode	of	ac-on	
within	a	single	window	are	acceptable	if	their	combined	residual	
ac-vity	does	not	exceed	approximately	the	30-day	window.	

o  Afer	a	“treatment	window”	of	approximately	30	days	rotate	to	a	window	
with	different	MoA	products	for	approx	30	days..	Allow	at	30-60	days	
before	applying	the	same	mode	of	ac-on	again.	

•  For	crops	longer	than	approximately	100	days,	use	the	same	MoA	products	in	only	
2	windows	per	season		

•  For	crops	less	than	approximately	100	days	then	use	same	MoA	products	in	only	
one	window	within	the	crop	cycle.	
A	short	cycle	crop	(<	50	days)	is	a	“treatment	window”.	Rotate	products	with	
different	MoA	in	the	next	plan-ng.	

•  Don’t	treat	the	crop	for	more	than	approximately	50%	of	the		cropping	season	or	
50%	of	the	total	number	of	applica-ons	with	same	MoA	

MULTIPLE MoA 
PRODUCTS AVAILABLE 
Different MoA products can be 

used in the same window but they 
must be rotated to different MoA 

products in the next window. 

FEW MoA PRODUCTS 
AVAILABLE 

Apply products with the same MoA 
in the same window. 

Gen 1 Gen 2 Gen 3 
MoA  A & A MoA B & B MoA C & C 

Gen 1 Gen 2 Gen 3 
MoA  A & B MoA C & D MoA A & D 

9.	Implement	Insec&cide	Resistance		
Management	Strategies	

IRM	Recommenda&ons	for	Tuta	absoluta	on	Tomato	-	2	



•  Select	insec-cides	based	on	known	local	effec-veness	and	selec-vity	to	beneficials.	
•  Know	the	akributes	of	your	pest	control	products	(adul-cide,	ovicide,	larvicide,	safety	to	beneficials,	
residual,	spectrum)	

•  Use	larvicides	to	treat	young	larvae		
•  Do	not	underdose.		Follow	label	rates	and	intervals	
•  Use	surfactants	(weong	agents)	to	assure	beker	coverage	or	methylated	seed	oil	to	acquire	leaf	cu-cle	
penetra-on.	Surfactants	may	be	important	to	improve	the	ac-vity	of	some	insec-cides.	

•  In	high	popula-ons	combine	larvicide	with	adul-cide	or	ovicidal	product	

•  Use	sufficient	spray	volume.		
•  Maximize	coverage	to	maximize	pest	kill	
.	

•  Whenever	possible,	use	products	and	mixes	that	are	selec-ve	and	conserve	natural	enemies	and	pollinators	
•  Conserve	natural	enemies	early	season	so	they	can	assist	in	pest	control	season-long.	
•  Use	B.t’s	and	non-chemical	products	against	low	Tuta	popula-ons.	
	

•  Stop	using	products	that	are	not	providing	good	efficacy.	Try	that	product	again	next	season.	
•  Ideal	to	treat	large	areas	with	the	same	mode	of	ac-on	product	and	follow	the	same	window	rota-on	
strategy	

•  Tank	mix	insec-cides	to	control	different	life	stages	and	manage	pest	popula-ons.	
•  Rotate	solanaceous	crops	with	crops	that	are	not	a	host	to	Tuta.		

9.	Implement	Insec&cide	Resistance		
Management	Strategies	

IRM	Recommenda&ons	for	Tuta	absoluta	on	Tomato	-	3	



 Positioning - CORN –  with MIR162 gene 

Example:	Applica&on	Windows	for	Tuta	absoluta	on	Tomato		
Do	not	to	use	the	same	insec&cide	MoA	used	in	a	previous	window		

Window 1 Window 2 Window 4 Window 6 Window 3 Window 5 

11-19 51-59 71-79 84-86 61-69 81-83 

	Insec&cides	
A....A	
or	

A....B	
or	

	A.....B....C	

	Insec&cide	
A....A	
or	

A....B	
or	

A....B....C	

	Insec&cide	
A....A	
or	

A....B	
or	

A....B....C	

	Insec&cide	
D....D	
or	

D....E	
or	

D....E.....F	

	Insec&cide	
D....D	
or	

D.....E	
or	

D....E....F	

	Insec&cides	
D....D	
or	

D....E	
or	

D....E....F	

9.	Implement	Insec&cide	Resistance	
Management	Strategies	

  0         10       20     30     40        50          60       70      80        90     100     110     120      130     140    150    160   170    180  

Rotation of different 
MoA Groups  

Crop 
Stage 

DAP 



 Positioning - CORN –  with MIR162 gene 

Tuta	Popula&on	Control	and	IPM	Ac&vi&es	

9.	Implement	Insec&cide	Resistance	
Management	Strategies	

Pre-Season 
• Remove cull piles 
• Kill weed hosts 
• Renovate GH 
• Moth-proof GH (fix screens) 
• Monitor adults-Ph Traps 
• Choose tolerant varieties 
• Use pest free transplants 

•  Manage the removal of in-season infested pruned 
stems and fruit 

•  Use phermones and sticky traps to monitor and mass 
trap adults.  

•  Use phermone dispensers for Mating Disruption 
•  Sprat entomopathic nematoeds and nonchemical 

products that will not select for insecticide resistance. 
•  Augment and conserve natural enemy populations 
•  Use optimal spray volume, maintain and calibrate 

spray equipment 

During-Season 

Post-Season 

• Remove cull piles 
• Kill weed hosts 
• Renovate GH 
• Moth-proof GH 
• Solarize soil 
• Rotate to non-host crop 
  & Incorporate a host    

free period: 
- subsequent crop 
plantings should be of a 
different crop type, 
which is not a host to 
the insects which are 
pests of Tuta.  
- Institute an area-wide 
fallow period where only 
non-host crops to Tuta 
can be planted 
disrupting the life cycle 
of Tuta 
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9.	IRAC	Poster:	Implement	Insec&cide	Resistance	Management	Strategies	

IRAC	general	IRM	
strategy	
recommenda-ons	
available	as	
handout	and	poster	



Source: IRAC 

11.	Examples	of	country	IRM	programs	
with	Mode	of	Ac&on	rota&on:		
Spain,	Italy,	Greece,	Portugal		

	

Best	Management	Prac&ces	to	Control	
Tuta	and	Manage	Insect	Resistance	
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BBCH	0-10	 BBCH	21-29	 BBCH	50-69	 BBCH	70-81	 BBCH	81-89	BBCH	11-19	

HYGIENE				

				PHYSICAL	BARRIERS					

	USE	OF	TRAPS								

	BIOLOGICAL	CONTROL	(release	of	N.	tenuis)	

		

Pest	control	prac-ces	(general	example):	
Example:	plan-ng	Sep	and	crop	removal	July.	
12-16	applica-ons	(as	average	in	a	long	crop	cycle)	

3A	 UN	22	6	 28	5	 11	11	28	 28	11	 UN	 UN	 28	

Product	rota&on	in	this	case	(by	MoA):	
11	

11.   Examples	of	country	MoA	alterna&on	programs:		
Spain	
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BBCH	0-10	 BBCH	21-29	 BBCH	50-69	 BBCH	70-81	 BBCH	81-89	BBCH	11-19	

HYGIENE				

				PHYSICAL	BARRIERS					

	USE	OF	TRAPS								

	BIOLOGICAL	CONTROL	(release	of	N.	tenuis)	

		

Pest	control	prac-ces	(worse	case	scenario	example):	
Example	from	Murcia:	plan-ng	3rd	Sep	14	and	crop	removal	10th	July	15	
23	applica-ons:	9	BT;	8	Diamides,	2	Spinosad,	1	Emamec-ne,	1	Indoxacarb	and	2	Methomyl.	
Up	to	11	genera-ons/crop	cycle	=>	shorter	intervals	with	warm	Tª	and	longer	day	light.				

5	 28	6	1	 11	1	 28	11	 28	11	28	 11	5	 22	 11	 28	 28	 28	 11	 11	11	

Product	rota-on	in	this	case	(by	MoA):	

11	 28	

11.   Examples	of	country	MoA	alterna&on	programs:		
Spain	
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BBCH	0-10	 BBCH	21-29	 BBCH	50-69	 BBCH	70-81	 BBCH	81-89	BBCH	11-19	

Pest	control	prac-ces	(general	example):	
Example	from	Portugal	industry	–open	field-:	plan-ng	Mar-Jun	and	crop	removal	Aug-Oct	
3-5	applica-ons:	Diamides,	Emamec-ne,	Pirethrins	(farmers	try	to	rotate)	

28	28	Product	rota-on	example	(by	MoA):	 1	 6	

11.   Examples	of	country	MoA	alterna&on	programs:		
Portugal	–	Open	Field	
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11.   Examples	of	country	MoA	alterna&on	programs:		
Italy	(Syngenta)		

SPRING-SUMMER	CYCLE:	example	of	sustainable	program	

Apply	products	with	
different	MoA		(eg.	

Indoxacarb,	
metaflumizone)	

Ø  In	case	of	control	of	other	Lepidopteran	species,	consider	insec-cides	with	different	Moz	(e.g.	Lufenuron	–	IGR)	

Ø  In	case	of	high	Tuta	pressure,	and	with	applica-ons	made	with	short	spray	interval	(7-10	days),	integrate	the	spray	
calendar	with	other	MoA	(eg.	Metaflumizone,	Spinosad,	B.	thuringensis),	FOLLOWING	the	IRAC	recommenda-ons	

2	applica-ons	with	
emamec-ne	

In	 case	 of	 persistant	
infesta-on,	make	also	
1	 applica-on	 with	
Spinosad	

DO	NOT	APPLY	INSECTICIDES	WITH	SAME	MoA	WITHIN	60	DAY	FROM	THE	LAST	APPLICATION	

2	applica-ons	with	
clorantraniliprole	

1	applica-on	with	
emamec-ne	

In	 case	 of	 persistant	
infesta-on,	make	also	
1	 applica-on	 with	
Spinosad	

Flight	
example	

Spray	
proposal	
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Ø  In	case	of	control	of	other	Lepidopteran	species,	consider	insec-cides	with	different	Moz	(e.g.	Lufenuron	–	IGR)	

DO	NOT	APPLY	INSECTICIDES	WITH	SAME	MoA	WITHIN	60	DAY	FROM	THE	LAST	APPLICATION	

2	applica-ons	of	
clorantraniliprole	

2	applica-ons	of	
Indoxacarb	

2	applica-ons	
of	emamec-ne	

2	applica-ons	of	
Indoxacarb	

1	applica-on	of	
emamec-ne	

I n 	 c a s e 	 o f	
p e r s i s t a n t	
infesta-on,	make	
also	1	applica-on	
with	Spinosad	

2	applica-ons	of	
B.	thuringensis	

Ø  In	case	of	high	Tuta	pressure,	and	with	applica-ons	made	with	short	spray	interval	(7-10	days),	integrate	the	spray	
calendar	with	B.	thuringensis)	

In	 case	 of	 more	
c o n s i s t e n t	
infesta-on,	 make	
1-2applica-ons	 of	
metaflumizone	

11.   Examples	of	country	MoA	alterna&on	programs:		
Italy	(Syngenta)		

SPRING-SUMMER	CYCLE:	example	of	sustainable	program	Flight	example	
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Group 22A 
Oxadiazine 

Group 22A 
Oxadiazine 

Group 5 
Spynosins 

Group 28 
Diamides 

Group 6 
Avermectines 

Group 11 
Bacillus 

Group 11 
Bacillus 

11.	Examples	of	country	MoA	alterna&on	programs:		

Italy		DuPont™	Greenhouse	fall	cycle		

x2	 x2	 x2	 x2	 x2	x2/3	 x2/3	
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Product	 Steward	+		
Codacide		

Steward	+		
Codacide		

Spinosad		+	
bagnante	

Spinosad		+	
bagnante	

Altacor	+	
Codacide		

Altacor	+	
Codacide		

Emamec&na	
Benzoato	
0,95%	+	
Bagnante	

Emamec&na	
Benzoato	
0,95%	+	
Bagnante	

Steward	+		
Codacide		

Steward	+		
Codacide		

Rate	
1000	m2	

12,5g	+	
150	ml	

12,5g	+	
150	ml	

30	ml	+	
0,02	V/V	

30	ml	+	
0,02	V/V	

12	g	+	
150	ml	

12	g	+	
150	ml	

150	ml	+	
0,02	V/V	

150	ml	+	
0,02	V/V	

12,5g	+	
150	ml	

12,5g	+	
150	ml	

IRAC	 Group	22	 Group	22	 Group	5	 Group	5	 Group	28	 Group	28	 Group	6	 Group	6	 Group	22	 Group	22	

Rules	for	the	proper	use	of	insec&cides	and	the	best	of	resistance	management	strategy:	

1.	Respect	label	rates	and	do	not	use	the	products	in	drip	irriga-on	if	not	provided	on	the	label.	

2.	Respect	intervals	between	treatments	provided	and	max.	number	of	applica-ons	per	year.	

3.	Use	only	products	and	ac-ve	ingredients	registered	on	the	crop.	

4.	Make	the	required	rota-ons	of	ac-ve	ingredients	suggested	by	the	label	and	IRAC.	

5.	During	the	crop	cycle	use	the	greatest	number	of	ac-ve	ingredients	effec-ve	against	Tuta	

6.	Do	not	use	insec-cides	in	mixtures.	

7.	Do	not	use	ac-ve	ingredients	with	low	ac-vity	in	the	control	of	Tuta	absoluta. 

11.	Examples	of	country	MoA	alterna&on	programs:		

Italy	DuPont	Greenhouse	spring/summer	cycle		
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Tuta	absoluta:	pest	control	prac&ce	

1.  Buy	plants	from	nursery	free	of	infesta&ons	

2.  Clean	the	field	from	crop	residues,	use	mulching,	solariza&on	
and	nets	for	insect	exclusion	

3.  Monitoring:	use	pheromone	traps	for	monitoring	the	flight	
curve		and	then	decide	the	control	strategy	to	adopt	

4.   Remove	the	infested	parts	from	the	GH	and	destroy	them	

5.   Select	the	product	to	be	applied	according	to	the	label	
reccomenda&on	(dose,	spray	interval,	number	of	
applica-ons)	

6.   Rotate	the	insec&cides	available,	following	the	IRAC	
reccomenda-ons	

7.  Relese	favorite	beneficials	

Monitoring	

Establish	
risk	

Select	product	
and	apply	

11.	Examples	of	country	MoA	alterna&on	programs:	
	ITALY	
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Tuta absoluta: Διαθέσιµα εργαλεία και διαχείριση ανθεκτικότητας 

B.t.	 B.t.	 B.t.	

11.	Examples	of	country	MoA	alterna&on	programs:		

DuPontGreece	Greenhouse		

Group 22 Group 28 Group 28 Group 6 Group 5 Group 22 Group 6 Group 5 
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11.	Examples	of	country	MoA	alterna&on	programs:		
Greece	Greenhouse	–	Roditakis	et	al	
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11.	Examples	of	country	MoA	alterna&on	programs:		
IRAC	Training	Tuta	Poster	


