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Adult psyllids can feed on either young or mature Adult psyllids can feed on either young or mature 
leaves.  This allows adults to survive yearleaves.  This allows adults to survive year--round.round.

Insecticide 
goal:
Frequent q
applications 
with 
greatest

M. Rogers

greatest 
effect in late 
fall as they 
overwinter

M. Rogers
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The eggs are yellowThe eggs are yellow--orange, tucked into the tips orange, tucked into the tips 
of tiny new leaves.  They are difficult to treat of tiny new leaves.  They are difficult to treat 

because they are small and deposited in because they are small and deposited in 
protected areas.protected areas.

Insecticide 
goal:
Difficult to 
control this 
stage, targetstage, target 
the nymphs 
as they hatch

M RM. Rogers
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The nymphs can survive only by living on The nymphs can survive only by living on 
young, tender leaves and stemsyoung, tender leaves and stems

I ti idInsecticide 
goal:
Systemic 
control of 
nymphs as 
they feed on

M. Rogers

they feed on 
the tender 
flush

The nymphs spend 
several weeks in one 
place, passing through 5 p , p g g
instars.  

M. Rogers
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As the psyllid feeds, it injects a salivary toxin As the psyllid feeds, it injects a salivary toxin 
that causes the tips of new leaves to easily break that causes the tips of new leaves to easily break p yp y
off. If the leaf survives, then it twists as it grows.off. If the leaf survives, then it twists as it grows.

Three goals of insecticide protection:Three goals of insecticide protection:
1. Eradication of ACP
2. Preventing damage to new flush
3. Preventing transmission of HLB

M. Rogers
M. Rogers

M. Rogers
M. Rogers
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Quick Reference Guide to Citrus Insecticides and Miticides 
M.E. Rogers, P. A. Stansly, L. L. Stelinski and J. D. Yates

Products recommended in the Florida Citrus Pest Management Guide and their effects on selected pests and 
their natural enemies

Pesticide active 
ingredient

Target pest Effects on 
natural 

enemies
Mode of 
Action1 Psyllid Leafminer Rust Mites Spider Mites Root Weevil 

Adults
Scale 

Insects Mealybugs

Abamectin + oil 6 ++ +++,R +++,R + + (oil) +(oil) + (oil) medium
Acetamiprid 4 +++ R ? + ++ medium

their natural enemies.  

Acetamiprid 4 - +++,R - - ? + ++ medium
Aldicarb 1A +++,R - +++,R +++ - - - low
Carbaryl 1A +++,R - + - +++,R +++,R + high
Chlorpyrifos 1B +++,R + + - + +++,R +++,R high
Diflubenzuron 15 ++ +++,R +++,R - +++,R - - low
Dimethoate 1B +++ - - - ? +++,R + high
Fenbutatin oxide 12 - - +++,R +++,R - - - low
Fenpropathrin 3 +++,R - + + +++,R - + high
Imidacloprid  (soil 
application, 
nonbearing)

4 +++,R +++,R - - + ++ + low

Imidacloprid (foliar  4 +++,R + - - - ++ + medium
application)
Petroleum oil NR + ++,R ++,R ++ +(eggs) ++,R + low
Phosmet 1B +++, R - + ? +++,R ? ? medium/high
Pyridaben 21 - ? +++,R +++,R - - - high
Spinosad 5 - +++,R - - - - - low
Spinetoram 5 +++,R +++,R - ? ? ? ? lowSp eto a 5 , , o
Spirodiclofen 23 - - +++,R +++,R ? - - low
Spirotetramat 23 +++,R +++,R ? ? ++ ? low
Sulfur NR - - +++,R +++ - ? ? high (short 

term)
Zeta-cypermethrin 3 +++,R - - ? +++ ? ? high
1Mode of action class for citrus pesticides from the Insecticide Resistance Action Committee; NR = no resistance potentialMode of action class for citrus pesticides from the Insecticide Resistance Action Committee; NR = no resistance potential
(R) = product recommended for control of pest in Florida Citrus Pest Management Guide
(+++) = good control of pest
(++) = short-term control of pest
(+) = low levels of pest suppression
(-) = no observed control of pest
(?) = insufficient data available

Revised December 2008
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Effective Insecticide Treatments for ACP in CaliforniaEffective Insecticide Treatments for ACP in California
Class Insecticide Orchard NurseryClass Insecticide Orchard Nursery
Pyrethroid Cyfluthrin Baythroid/Renounce Tempo
Pyrethroid Fenpropathrin Danitol Tame
N i ti i id I id l id il Ad i P N id M it M th IINeonicotinioid Imidacloprid soil Admire Pro, Nuprid, 

Alias,  Couraze
Merit, Marathon II, 
CoreTect 

Neonicotinoid Imidacloprid foliar Provado, Nuprid, 
Couraze

Marathon II
Couraze

Neonicotinoid Thiamethoxam soil Flagship
Neonicotinoid Dinotefuran Safari

C fl h i i id l idPyreth + neonic Cyfluthrin+imidacloprid Leverage 2.7 Discus
Organophosphate Chlorpyrifos Lorsban Chlorpyrifos Pro
Organophosphate Dimethoate Cygon, dimethoate Cygon, dimethoate
Carbamate Carbaryl Sevin Sevin
Tetronic acid Spirotetramat Movento Movento
Fermentation Spinetoram DelegateFermentation Spinetoram Delegate
Fermentation Abamectin Agri-Mek
IGR Diflubenzuron Micromite Micromite
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Insecticides tested that show insufficient efficacy Insecticides tested that show insufficient efficacy 

•Mineral oils

•Surround

•QRD 416: Plant extract

•Ecotrol: rosemary and peppermint oil

•Pyganic: pyrethrins

•Envidor

N t•Nexter

•Applaud

•Esteem•Esteem

•Sulfur
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M t “F li S t i ”• Movento:  “Foliar Systemic”
– Activity:  Up and Down

X l

andand

• Absorption – Movement in 
phloem and xylem:

• Two-Way Systemicity:

Xylem: 
Upward 

transport

Two Way Systemicity:
– Up and Down - into developing and 

new tissue

C N R ff

Phloem: 
Upward 

and
downward • Coverage – No Runoff:

– Spreader/Penetrating adjuvant, oil -
increases uptake

downward

» Check for adjuvant crop safety
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Dimethoate Sevin Provado

Effects of foliar insecticides on adult psyllidsEffects of foliar insecticides on adult psyllids

Dimethoate Sevin Provado
Movento Danitol Delegate
Lorsban Micromite Untreated
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Days After TreatmentDays After Treatment
M. Rogers UFL data
2 pts Dimethoate, 10 oz Movento, 10 oz Provado, 2 qts Sevin, 6.25 oz Micromite, 16 oz Danitol, 4 oz Delegate, 5 pts Lorsban
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Dimethoate Sevin Provado

Effects of foliar insecticides on psyllid nymphsEffects of foliar insecticides on psyllid nymphs

Movento Danitol Delegate
Lorsban Micromite Untreated
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Days After TreatmentDays After Treatment
M. Rogers UFL data
2 pts Dimethoate, 10 oz Movento, 10 oz Provado, 2 qts Sevin, 6.25 oz Micromite, 16 oz Danitol, 4 oz Delegate, 5 pts Lorsban
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Admire ProAdmire Pro
Bayer CropScienceBayer CropScience

PHI REI Max

Bayer CropScienceBayer CropScience

0.33 mls/0.1 ft3
equivalent to 3.3 

mls/1.0 ft3 container 
media

Drench 
chemigation

0 day 12 
hr

3 mls/
plant/crop

season

Supplemental label CA: aphids, Asian citrus psyllid, 
citrus leafminer, leafhoppers, sharpshooters, 
mealybug, scales, whiteflies, root weevil/larval 
complex, citrus thrips

0.11 mls/0.1 ft3
equivalent to 1.1 

mls/1.0 ft3 “citra pot” 
container

Drench, 
chemigation

0 day 12 
hr

3 mls/
plant/crop

season

Product bulletin 2(ee) label: aphids, citrus leafminer, 
leafhoppers, sharpshooters, mealybug, scales, 
whiteflies, citrus root weevil/ larval complex; citrus 
thrips (foliage feeding thrips only) Suppression

0.33 mls/1.0 ft3 Drench 0 day 12 Specimen label CA: aphids, Asian citrus psyllid, citrus 
container media chemigation

y
hr

p p , p y ,
leafminer, leafhoppers, sharpshooters, mealybug, 
scales, whiteflies, citrus root weevil/larval complex 
(0.55 to 1.1 mLs/ft3), citrus thrips (foliage feeding 
thrips only, suppression 1.1 mls)

7 to 14 fl oz/acre Drench 0 day 12 14 fl Specimen label CA: aphids Asian citrus psyllid7 to 14 fl oz/acre Drench, 
surface band, 
chemigation

0 day 12 
hr

14 fl 
oz/acre
/season

Specimen label CA: aphids, Asian citrus psyllid, 
blackfly, citrus leafminer, leafhoppers, sharpshooters, 
mealybug, scales, whiteflies. Suppression of citrus 
nematode, CVC vector control (foliage feed

14 fl oz/acre Shank or 
b f

0 day 12 
h

14 fl 
/

CA 24c label: Field, furrow irrigated only, leafhopper, 
h h tsubsurface 

injection
hr oz/acre

/season
sharpshooters
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Ed Ishida: ed.ishida@bayercropscience.com

PERMISSION   R
EQUIRED   F

OR   U
SE



Effects of Admire Pro on adult psyllidsEffects of Admire Pro on adult psyllids

Admire Pro Untreated
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M. Rogers UFL data
Admire Pro 14 oz/acre
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Effects of Admire Pro on psyllid nymphsEffects of Admire Pro on psyllid nymphs

Admire Pro Untreated
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Imidacloprid soil drench rates for solid plantings of Imidacloprid soil drench rates for solid plantings of 
nonbearing citrus in Floridanonbearing citrus in Florida

Tree Height Rate 
Product/A*

Applications 
per season

Ounces per 
tree

Trees per 
ounce

nonbearing citrus in Floridanonbearing citrus in Florida

Product/A per season tree ounce
Imidacloprid 2F (Admire and various generic products)
2 ft – 4 ft 8 fl oz 4 0.057 fl oz 17.5 trees
4 ft – 6 ft 16 fl oz 2 0.114 fl oz 8.77 trees
I id l id 4 6F (Ad i PRO)Imidacloprid 4.6F (Admire PRO)
2 ft – 4 ft 3.5 fl oz 4 0.025 fl oz 40 trees
4 ft – 6 ft 7 fl oz 2 0.05 fl oz 20 trees
*Rates based on 140 trees per acrep

http://www.crec.ifas.ufl.edu/extension/pest/index.htmPERMISSION   R
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Effects of Insecticides on Natural EnemiesEffects of Insecticides on Natural Enemies

Aphytis melinus Rodolia cardinalis Euseius tularensis

OPs & carbamates Toxic unless low 
rates – some 

Highly resistant Resistant

resistance
Pyrethroids Highly toxic Highly toxic Highly toxic

Neonicotinoids Foliar toxic for 3 mo
Systemic less toxic 

Systemic toxic for 6 mo 
Foliar 3 mo

Systemic slight
Foliar 2 mo

Spinosad, Nontoxic Nontoxic Relatively nontoxic
spinetoram, 
abamectin
Insect growth 
regulators

Nontoxic Highly toxic for 7 mo Nontoxic
regulators

Tetronic acid
Spirotetramat

Nontoxic Nontoxic Toxic
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Citrus Red Mite, Panonychus citri

Citrus Thrips, Scirtothrips citri

Forktailed Bush Katydid, Scuddaria furcata

Asian citrus psyllid, Diaphorina citri

C lif i d l A idi ll tii

Pyrethroid 
or neonic
For ACP

Imidacloprid 
for ACP

Movento
For red scale

Delegate
for thrips
OP for katydid

Pyrethroid 
or neonic
For ACP

California red scale, Aonidiella aurantii

Citricola scale, Coccus pseudomagnoliarum

Cottony cushion scale, Icerya purchasi
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http://www.ipm.ucdavis.edu/PMG/selectnewpest.citrus.html
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UC LREC Screenhouses

Asian Citrus Psyllid Protection for NurseriesAsian Citrus Psyllid Protection for Nurseries

LS Econet M (current), LS Econet T (proposed)

Econet M
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Screenhouse addition planned for the CCPP program (August 2009)

30,240 sq’

52,000 sq’
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Methods of monitoring for psyllidsMethods of monitoring for psyllids

Visual surveys and yellow sticky cards

Sticky cards are most effectiveSticky cards are most effective 
at 1 meter height and when 
there is no flush to distract 
them E. Grafton-Cardwell

M. Rogers
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Psyllid MonitoringPsyllid MonitoringPsyllid MonitoringPsyllid Monitoring
(spring 2009)

88 acre citrus block
40 sticky traps40 sticky traps
100 flush  samples
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Search for immature stages of psyllids where you Search for immature stages of psyllids where you 
would expect to see aphids: on the new flush.would expect to see aphids: on the new flush.would expect to see aphids: on the new flush.would expect to see aphids: on the new flush.

Detection 
focuses on 
new flush 
whenever it 
is present

E. Grafton-Cardwell
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Asian citrus psyllid arrived in California from Asian citrus psyllid arrived in California from 
Mexico in 2008 and was found in backyard Mexico in 2008 and was found in backyard 
citrus in San Diego and Imperial Countiescitrus in San Diego and Imperial Countiescitrus in San Diego and Imperial Countiescitrus in San Diego and Imperial Counties

The red dots 
indicate 
locationslocations 
where the 
psyllid has 
been found in 
California 
and the 
green dots in 
MexicoMexico.
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What happens when Asian citrus psyllids are found What happens when Asian citrus psyllids are found 
in a California backyard?in a California backyard?

If a psyllid is found, all of the host plants in that yard and 
400 meters around the yard are treated with a foliar

in a California backyard?in a California backyard?

400 meters around the yard, are treated with a foliar 
and a systemic insecticide. 

A professional applicator treats the backyard citrus trees p pp y
and closely related plants with insecticides 
cyfluthrin (Tempo) a foliar pyrethroid
imidacloprid (Merit) a systemic neonicotinoid

A. SanchezA. Sanchez A. Sanchez
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How did the psyllid spread through Florida?How did the psyllid spread through Florida?

In retail nurseries, orange 
jasmine (Murraya paniculata)

The psyllid was first detected in backyard citrus trees in 
south Florida in 1998 The psyllid moved very rapidly both by

jasmine  (Murraya paniculata) 
was a common host.

south Florida in 1998. The psyllid moved very rapidly both by 
flying (pink areas) as well as riding on nursery plants moved 
between retail nurseries throughout the state.  

The psyllid is well established in all citrus growing areas of

Katrina Vitkus

The psyllid is well established in all citrus growing areas of 
FL.
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Nursery Quarantine Treatments for ACPNursery Quarantine Treatments for ACP
Class Insecticide Bearing NurseryClass Insecticide Bearing Nursery

Systemic

Neonicotinioid Imidacloprid soil Admire Pro, Nuprid, Merit, Marathon II, p , p ,
Alias,  Couraze

, ,
Core Tec 

Neonicotinoid Thiamethoxam soil Flagship
Neonicotinoid Dinotefuran Safari

Foliar
Pyrethroid Cyfluthrin Baythroid Tempo
P th id F th i D it l TPyrethroid Fenpropathrin Danitol Tame
Pyrethroid + 
neonicotinoid

Cyfluthrin + 
imidacloprid

Discus

Organophosphate Chlorpyrifos Lorsban Chlorpyrifos Pro
Carbamate Carbaryl Sevin Sevin
Tetronic acid Spirotetramat Movento Movento

One foliar and one systemic required to move within the ACP quarantine area
http://www.cdfa.ca.gov/phpps/acp/quarantine.html
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Points to • Many types of broad 
Remember spectrum pesticides work

• Pyrethroids are best for 
adults 

• Systemics are best for 
nymphs 

• Both are needed and 
bi d l l t lcombined only last several 

months
Rotate between chemistries• Rotate between chemistries 
to prevent resistance
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See See www.CaliforniaCitrusThreat.comwww.CaliforniaCitrusThreat.com
For brochures, cards and bookmarks For brochures, cards and bookmarks 

to print out and distributeto print out and distributeto print out and distributeto print out and distribute

Resources
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