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Insects
Less	than	1%	of	insects	on	earth	are	considered	pests
• Become	pests	because	they	take	advantage	of	their	
surroundings	or	disturbances in	the	local	
environment

• The	remainder	are	beneficial	or	neutral	in	the	
environment



Insects	on	Landscape	Plants
Insect	Pests

• Twospotted spider	mites
• Rose	sawflies
• Rose	aphids
• Chilli thrips
• Fuller	rose	weevil
• Rose	scale
• Eriophyid	mites
• Flower	thrips
• Others…

Environment

• Water
• Temperature
• Nutrients
• Day	length
• Insecticides
• Landscape	features
• Plant	diversity
• Plant	characteristics
• Natural	enemies



“A more sustainable approach that 
combines cultural, biological, 
mechanical, and chemical controls 
that minimize environmental and 
human health risks”

Integrated Pest Management



“An attempt to maintain the 
balance of a managed 

ecosystem”

Integrated Pest Management



Effective	IPM

IPM	is	a	program,	not	a	pest	control	tool
• FIVE	primary	components	of	IPM:
1. Identification
2. Monitoring/scouting
3. Decision	making
4. Intervention
5. Evaluation

ENY-298



I.D. - What Makes an Insect an 
Insect

Head Thorax

Abdomen
1.		Six	jointed	legs	(3	pairs)

2. 3	main	body	regions	or	
functional	units

3. One	pair	of	antennae



Insect	Morphology

•Mouthparts

Siphoning Piercing-sucking Chewing Sponging



Identification	by	plant	damage

Stippling Chewing

Sooty	mold

Distortion	
and/or	
scarring



Identification:	What	is	the	pest?

• How	many	legs?
• What	kind	of	mouthparts?
• What	kind	of	signs	and	symptoms	do	you	see?



Key Pests

Key Pest – an organism that is 
frequently found damaging plants 
and requires management



Identification:	What	is	the	plant?

•Many	plants	are	attacked	by	a	suite	of	
pests

•Plant	identification	can	significantly	
narrow	the	list	of	possible	culprits

•However,	we	know	the	host…



Key Pests

What Key Pests
of roses can you think of? 



Key	Pests	of	Roses

• Chilli thrips,	Scirtothrips dorsalis
• Rose	aphid,	Macrosiphum rosae
• Fuller	rose	beetle,	Naupactus	cervinus
• Twospotted spider	mite,	Tetranychus urticae
• Rose	scale,	Aulacaspis rosae
• Flower	thrips
• Leafcutter	bees?

*
*

*
*



Integrated	Pest	Management	
Tools

1. Cultural	practices
2. Mechanical	control
3. Biological	control
4. Insecticides

• Biorational /	“natural”	insecticides
• Synthetic	insecticides

ØEPA	Reduced	risk
ØBroad	spectrum



EPA	Reduced-Risk	products
• Reduced	Risk	
Products:

• Safer	to	humans
• Low	non-target	
toxicity

• Low	potential	for	
groundwater	
contamination

• Low	use	rates
• Low	resistance	
potential

• Compatible	with	
IPM	practices

• Examples:
• Chlorantraniliprole
(Acelepryn)

• Caterpillars,	white	
grubs

• Acetamiprid (TriStar)
• Pyriproxyfen (Distance)

• Scales,	whiteflies
• Buprofezin (Talus)

• Scales,	whiteflies,	
mealybugs,	spider	
mites

• Spiromesifen
• Mite	control

• Pymetrozine (Endeavor)
• Aphids,	whiteflies



Advantages

• Highly	selective	for	insects
• Low	vertebrate	toxicity

• Low	topical	and	residue	toxicity
• Reduced	exposure	to	beneficial	organisms

• Long	lasting	plant	protection
• Fewer	applications	to	control	pests



Newest	tools	for	ornamentals

Mainspring	GNL	- Cyantraniliprole
• Released	in	early	2016
• Anthranilic diamide
• Reduced-risk
• Systemic
• Sap-feeding	pests
• Thrips control
• Foliar	&	drench	applications
• Preventive,	not	curative



Newest	tools	for	ornamentals
Altus	- Flupyridifurone
• Released	May	1,	2017
• Butenolide insecticide
• Reduced-risk
• Systemic
• Sap-feeding	pests
• Thrips suppression
• Foliar	&	drench	
applications

• Can	be	applied	to	
flowering	plants



Consider	Low	Impact	Pesticides

• Insecticidal	soaps
• Horticultural	oils
• Biopesticides

• Bacillus	thuringiensis	(B.t.)	– soil	bacterium
• Chromobacterium subtsugae
• Beauveria bassiana - Fungus
• Spinosad – soil	bacterium
• Metarhizium – fungus	found	in	soil
• Azadirachtin – natural	product	from	neem	trees



Key	Pests	of	Roses

• Rose	aphid,	Macrosiphum rosae
• Chilli thrips,	Scirtothrips dorsalis
• Flower	thrips
• Twospotted spider	mite,	Tetranychus urticae
• Fuller	rose	beetle,	Naupactus	cervinus
• Rose	scale,	Aulacaspis rosae
• Leafcutter	bees?





Rose	Aphids	(Macrosiphum rosae)

• Common	sap-feeding	insect	pest	of	roses
• Primarily	found	on	undersides	of	leaves	or	
on	flower	buds

• Easily	identified	by	cornicles on	end	of	
abdomen



Rose	Aphid	Damage
Damage:
• Distorted	new	growth
• Honey	dew	and	sooty	mold
• Shed	exoskeletons
• Reduced	flower	size	or	bud	death



Rose	Aphids
• Overwinter	as	eggs	deposited	near	buds
• Eggs	hatch	in	Spring	and	populations	boom
• Females	are	parthenogenic

• Female	produces	up	to	100	offspring
• Offspring	become	reproductive	in	one	week
• Rapid	population	growth

Shipher Wu



Common	Prey	of	BioControl
Organisms

Frequently	attacked	by:
• Lady	beetles
• Lacewings
• Syrphid flies
• Parasitoid	wasps

• May	escape	biocontrol	early	in	season	or	if	broad-
spectrum insecticides	are	used	frequently



Aphid	Biological	Control



Aphid	Management

• Full	sun	locations	may	experience	greater	
pressure

• Moderate	fertilizer	use
• Too	much	nitrogen	may	fuel	aphid	reproduction	
&	development

• Naturally-derived	products	can	be	highly	
effective

• Systemic	products	are	most	effective	
synthetics



Aphid	Chemical	Control
Product Systemic	or

Contact
Natural
Products

Safe	for	N.E. Homeowner	
Use?

Horticultural	oils Contact Yes Yes Yes

Insecticidal soaps Contact Yes Yes Yes

Pyrethrins Contact Yes Moderately Yes

Beauveria bassiana Contact Yes,	Fungus Yes Yes

Pyrethroids (-thrin) Contact No No Yes

Acephate Contact/Systemic No No Yes

Azadirachtin Contact Yes Moderately Yes

Flonicamid Contact No No No

Abamectin Contact No No No

Thiamethoxam Systemic No No No

Cyantraniliprole Systemic No Yes No

Clothianidin Systemic No No No

Flupyridifurone Systemic No Yes No





Chilli Thrips
(Scirtothrips dorsalis)

• Present	year	round
• Extremely	small	&	mobile
• Feed	on	over	150	plant	species

Damage
• Distorted,	scarred	leaves	on	top	and	bottom
• Defoliation	&	eventual	plant	death



Chilli Thrips
(Scirtothrips dorsalis)

Chilli
thrips

Flower 
thrips

Dark	bands	across	abdomen



Chilli Thrips
(Scirtothrips dorsalis)

Life	Cycle:
• Insert	eggs	inside	plant	tissues	(60-200	per	female)
• Eggs	hatch	in	6	– 8	days
• Larvae	develop	and	feed	for	approximately	7	days
• Complete	life	cycle	(egg	to	adult)	in	14	– 20	days



Monitoring	/	Scouting

• Thoroughly	inspect	new	growth
• Hand	lens	or	magnifying	glass	will	help

• Detect	by	beating	foliage	over	a	white	surface



Chilli thrips damage



Chilli Thrips Control

Management	strategies:
• Moderate	fertilization

• Do	not	over-fertilize

• Biological	control	organisms
• Minute	pirate	bugs,	Orius insidiosus
• Predatory	mites	(Amblyseius swirskii)
• Predatory	thrips (Franklinothrips vespiformis)



Chilli Thrips Control

Chemical	control	options
• Systemic/translaminar	products:	

• Neonicotinoids	(imidacloprid,	acetamiprid,	
thiamethoxam,	dinotefuran,	clothianidin)

• Spinosyns (spinosad)
• Anthranilic diamides (cyantraniliprole)
• Butenolides (flupyridifurone)

• Contact	toxic	products	(bifenthrin,	cypermethrin,	
carbaryl)



Chemical	Control

Kumar	et	al.	2017.	Florida	Entomologist

Active	ingredient IRAC	
Class

Use	Site Reduced	
Risk

Homeowner
Use?

Flonicamid 9C G,	I,	N No No

Abamectin 6 G,	N,	L No No

Thiamethoxam 4A G,	N,	I,	L No No

Cyantraniliprole 28 G,	N,	L Yes No

Clothianidin 4A G,	N,	L, I No No

Flupyridifurone 4D G,	N,	L,	I Yes No

Spinosad 5 G,	N,	I,	L No Yes

Acetamiprid 4A G,	N,	I,	L Yes Yes

Imidacloprid 4A G,	N,	L,	I No Yes

Carbaryl 1A G,	N,	L No Yes

Acephate 1B G,	N,	L No Yes

G	=	Greenhouse, N	=	Nursery,	L	=	Landscape,	I	=	Interiorscape

*
*



Chilli thrips toxicity

Foliar	applications	to	Indian	hawthorn	shrubs
• Leaf	discs	taken	from	new	growth
• Four	thrips added	to	each	disc
• Toxicity	monitored	over	48	hours

Insecticides	
• Cyantraniliprole 2	oz/100	gal
• Cyantraniliprole 8	oz/100	gal
• Spinosad 6	oz/100	gal
• Imidacloprid +	Bifenthrin +	z-
cypermethrin 7	oz/100	gal



Chilli thrips control
• Contact	toxic	and	systemic	products	can	provide	control

• But	there	is	more	to	it...
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Non-target	effects	of	control

• Broad-spectrum	products	also	control	predatory	
insects
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Plant	Protection	Over	6	Weeks	
Indian	Hawthorn	Percent	Damage



IPM	Chemical	Recommendation

Summary:
• Spinosad provides	rapid	thrips control
• Cyantraniliprole provides	extended	preventive	control	
(for	licensed	applicators)

• Acetamiprid provides	good	extended	control	
(homeowner	use)

• Both	have	minimal	toxicity	to	natural	enemies

Apply	spinosad,	1	week	later	treat	with	cyantraniliprole
(high	rate),	monitor	biweekly	and	treat	with	imidacloprid
or	acetamiprid if	needed

Dr.	Lance	Osborne	at	the	UF/IFAS	MREC	in	Apopka,	FL	has	worked	with	these	
extensively







Twospotted Spider	Mite
(Tetranychus urticae)

• Found	throughout	the	world	infesting	over	
200	plant	species

• Underside	of	leaves
• Very	small,	brownish-white	
mites	(8	legs)

• Small	translucent	– cream	
colored	eggs

• Needle-like	piercing-sucking	
mouthparts



Twospotted Spider	Mite

• Entire	life	cycle	on	host	plant,	primarily	on	leaves
• Deposit	small,	translucent	eggs	on	underside	of	
leaves

• Feed	on	leaves	through	3	immature	stages	then	as	
adults

• Complete	development	in	5	to	20	days	depending	
on	temperature



Spider	Mite	Damage



Spider	Mite	Management

• Management	can	be	extremely	difficult
• Moderate	fertilization

• Too	much	nitrogen	can	make	problems	worse
• Predators	are	common	and	can	be	effective

• Insecticide	/	miticide resistance	can	rapidly	occur
• Non-target	effects	of	insecticides	are	common



Spider	Mite	Biological	Control

• Minute	pirate	bug	(Orius insidiosus)
• Predatory	mites	(Phytoseiulus	persimilis)
• Lacewing	larvae
• Many	can	be	purchased	in	addition	to	naturally	
occurring



Mite	Pest	Control
• Domination	by	pyrethroids

Buss	&	Dale.	2016.	EDIS	#ENY-300



Pyrethroids cause	secondary	pest	
outbreaks

• Secondary	pests	– herbivores	
that	are	common,	but	
typically	remain	below	
damaging	levels	(e.g.,	mites,	
scale	insects,	aphids)



Imidacloprid may	make	mites	worse

• Imidacloprid can	reduce	the	
biological	control	of	mites	by	
natural	enemies

• Mites	feeding	on	plants	
treated	with	imidacloprid
produced	more	offspring!



Insecticide	/	Miticide Resistance

Twospotted spider	mites	have	developed	
resistance	to	multiple	pesticides
• Use	high	enough	rates
• Rotate	products	(incorporate	3	into	rotation)

Susceptible	individual
Resistant	individual

1 2 3

4 5 6



Use	Miticides to	Control	Mites

Product Systemic	or
Contact

Natural
Products

Safe	for	N.E. Homeowner	
Use?

Horticultural	oils Contact Yes Yes Yes

Insecticidal soaps Contact Yes Yes Yes

Carbaryl Contact/Systemic No No Yes

Azadirachtin Contact Yes Moderately Yes

Abamectin Contact No No No

Spiromesifen Contact No No No

Applications	at	~7	days	intervals	when	pressure	is	high





Rose	Rosette	Disease

• Most	destructive	disease	of	roses
• First	observed	in	Manitoba,	Canada	in	1940
• Infected	rose	plants	often	die	within	two	
years

• Caused	by	a	virus	transmitted	by	an	
eriophyid	mite



Eriophyid	mites

Plant-parasitic	mites	that	cause	a	
variety	of	symptoms
• Microscopic
• Some	vector	viruses	(Rose	rosette	
virus	- Phyllocoptes fructiphilus)

• Ash	flower	gall	mite
• Almost	all	specialists*



Rose	Rosette	Distribution

Eddmaps.org



Rose	Rosette	Symptoms

• Clustering	of	small	branches
• Excessive	thorn	proliferation
• Unusual	reddening	of	leaves
• Rapid	elongation	of	new	shoots
• Distorted	flower	buds	and	
leaves

• Distorted	dieback	and	
sprouting	of	leaves



Rose	Rosette	
Symptoms



Eriophyid	Management

• Once	symptoms	occur,	they	cannot	be	corrected
• Sanitation	is	critical
• Infected	/	symptomatic	plants	and	their	roots	
must	be	removed	at	immediate	detection	of	
symptoms

• Pruning	off	or	removing	mites
• Promoting	predatory	mites



Chemical	Control

• Controlling	mites	can	reduce	virus	transmission
• Thorough	coverage	is	critical

• Carbaryl (Sevin)
• Bifenthrin (Talstar)
• Abamectin (Avid)
• Spiromesifin (Forbid)	– reduced-risk
• Chromobacterium subtsugae (Grandevo)	– bio-
rational

• Horticultural	oils



Send	in	your	samples

If	you	have	symptomatic	plants:
• Remove	the	infected	region	and	send	it	to	
FDACS-DPI or	your	local	Extension	office

• Pending	confirmation,	remove	and	destroy	
plant

Freshfromflorida.com





Rose	Scale
(Aulacaspis rosae)

• Armored	scale	insect
• Infests	stems
• Relatively	immobile

Damage:
• Gradual	dieback	and	decline



Armored	Scale	Management

• Prune	off	heavy	infestations
• Conserve	predatory	and	parasitic	insects
• Moderate	irrigation	and	fertilization

Chemical	control:
• Systemic	insecticides	are	most	effective	
• Horticultural	oils	&	soaps	can	be	equally	effective



Chemical	Control

• Thorough,	frequent	insecticidal	soap	or	horticultural	
oil	applications

• Insect	growth	regulators	are	highly	effective
• Do	not	control	armored	scales	with	imidacloprid*



http://edis.ifas.ufl.edu/mg005



Success	Requires	IPM

• Incorporate	multiple	strategies	to	reduce	
pests	and	promote	plant	and	ecosystem	
health

• Never	a	cure-all	or	a	singular	solution

• Identify	the	problem,	keep	track	of	it,	and	
constantly	evaluate



Thank	You

• For	updates	on	landscape	
pest	management:

• @adamGdale
• http://dalelab.org

Photos	taken	by	L.	Buss,	J.	Castner,	A.	Dale,	L.	Osborne,	V.	Kumar,	C.	Mannion

• For	more	information,	search	for	specific	plants,	pests,	
or	practices	at	UF/IFAS	EDIS	http://edis.ifas.ufl.edu

• IFAS/Extension	Bookstore	publications
http://ifasbooks.ifas.ufl.edu/p-153-helpful-harmful-harmless.aspx


