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Integrated Mite Management (IMM) 

• Monitoring

• Chemical control

• Biological control

• Cultural practices
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Problems when Implementing Chemical Control in 
the Wrong Manner

• Resistance

• Hormoligosis

• Non-target effects
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Pesticide Resistance

“A change in the sensitivity of a pest population to a pesticide, resulting 
in the failure of a correct application of the pesticide to control the 
pest” 

It develops when the same pesticide or similar ones with the same 
mode of action are used over and over again
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Pesticide Resistance
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Resistance in Two-spotted Spider Mite

• 588 resistance cases to 96 active ingredients, worldwide!

• In the USA 63 cases to 31 active ingredients

• The USA cases do not include FL reports
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Resistance in Two-spotted Spider Mite – S. FL
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Active Ingredient Product Hibiscus Croton Resistance

abamectin Timectin 9.64-fold 19.28-fold High

pyridaben Sanmite 12.34-fold 34.08-fold High

cyflumetofen Sultan 1.88-fold 2.39-fold Low



Why Is Pesticide Resistance a Problem?

1. Because chemical control products are not efficacious anymore

2. Leads to:
• mite outbreaks
• increased management costs
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How is Pesticide Resistance Induced?

• By applying the same product repeatedly

• Or by applying different products with active ingredients of the same 
mode of action
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How Can It Be Resolved?

• In some cases, it cannot be 100% resolved

• Rotation of products with different modes of action

• IPM
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Pesticide Hormoligosis

“The phenomenon in which sublethal quantities of stress agents such 
as chemicals, antibiotics, hormones, temperature, radiation, and minor 
wounds are stimulatory to an organism by providing increased 
efficiency to develop new or better systems to cope in a suboptimum 
environment” 
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Pesticide Hormoligosis - Examples
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• European red mite (Panonychus ulmi) 
exposed to low concentrations of 
cypermethrin, deltamethrin, 
spirodiclofen+abamectin, imidacloprid, 
thiacloprid (Saritas and Ay 2016)

• Tetranychus turkestani citronellol 
(Mohammadi et al. 2016)

Photo: IRAC



Pesticide Hormoligosis - Examples

Boxwood mite (Eurytetranychus buxi) exposed to imidacloprid 
(Marathon) (Szczepaniec and Raupp 2013)
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Pesticide Hormoligosis - Examples
TSSM exposed to clofentezine (Marcic 2003), imidacloprid (Sclar et al 1998; 
James and Price 2002), thiamethoxam, thiacloprid, acetamiprid (Barati and Hejazi 
2015), deltamethrin (Balci and Ay 2023)
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Why Is Pesticide Hormoligosis a Problem?

1. Because it stimulates the mites to lay more eggs

2. Leads to:
• mite outbreaks
• increased management costs
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How is Pesticide Hormoligosis Induced?

• By not applying the appropriate label rates

• By poor coverage of plant canopy when applying a pesticide

17



Pesticide Non-target Effects

Effects of the applied pesticide on organisms other than the target pest

• Direct

• Indirect
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Why Are Pesticide Non-target Effects a Problem?

1. Because they reduce natural enemy populations and contaminate 
the environment

2. Lead to:
• mite outbreaks
• honeybee collapse
• pollution
• increased management costs
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When Do I Apply Acaricides?

Limited information on action thresholds for spider mites on 
ornamentals (and crops in general)!

Depends on various factors:
• Pest density
• Crop
• Season
• Finances
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When Do I Apply Acaricides?

Monitor and count how many mites per leaf you have

Action thresholds on ivy geraniums: 
7 mites/ leaf on plants greater than 5 weeks in production or  
2  mites/ leaf on plants less than 5 weeks in production

22Info: J. Nechols & K. Williams (Kansas State Univ. Research & Ext.)



When Do I Apply Acaricides?

Action thresholds on anthurium: 
≥ 6% of flower bracts or spathes damaged (Hara et al., 1990)

 
Action thresholds on roses: 
≥ 5 mites/leaflet (Dreistadt 2001)
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What Acaricides Should/Can I Apply?

• Several active ingredients available

• Some have insecticidal and acaricidal 
properties

• Factors to consider before selecting an 
acaricide:

• Mite species and life stages
• Contact vs translaminar activity
• Compatibility with biological control
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Nicotinic Acetylcholine Receptor (nAChR) 
Allosteric Modulators –Site I #5

• 5 Spinosyns
• Spinosad  spider mites

Photo: Jan van Arkel, UvA



Glutamate-gated Chloride Channel (GluCl) 
Allosteric Modulators #6

• 6 Avermectins
• Abamectin  spider, flat, broad and gall mites

• Effective against adults and immature mites
• Translaminar but not systemic



Mite Growth Inhibitors Affecting CHS1 #10

• 10A Clofentezine, Hexythiazox
• Clofentezine, Hexythiazox spider mites
• Does not kill adults but kills eggs and eggs from treated females
• Suggest not to mix with synthetic pyrethroids

• 10B Etoxazole
• Etoxazole  spider mites
• Immature mites are most susceptible, ovicide; adult mites not controlled
• Translaminar
• Relatively soft on beneficials



Inhibitors of Mitochondrial ATP Synthase #12

• 12B Organotin miticides
• Fenbutatin oxide spider mites
• Restricted use; Danger



Uncouplers of Oxidative Phosphorylation via 
Disruption of the Proton Gradient #13

• 13 Pyrroles
• Chlorfenapyr spider, broad and gall mites 
• Greenhouse 



Mitochondrial Complex III Electron Transport 
Inhibitors –Qo Site #20

• 20B Acequinocyl
• Acequinocyl spider mites

• 20D Bifenazate
• Bifenazate  spider mites
• Compatible with predatory mites
• Effective on adults and immature mites; some ovicidal activity



Mitochondrial Complex I Electron Transport 
Inhibitors #21

• 21A METI acaricides and insecticides
• Fenazaquin, Tolfenpyrad spider mites
• Fenazaquin  highly toxic to bees 
• Fenpyroximate spider, broad and gall mites
• Pyridaben spider and broad mites



Inhibitors of Acetyl CoA Carboxylase #23

• 23 Tetronic and Tetramic acid derivatives
• Spiromesifen, Spirotetramat  spider, flat, broad and gall mites

• Spiromesifen:
• Translaminar
• All mite stages including eggs but slightly less active against adults
• Slightly harmful to predatory mites but non-toxic to honeybees and ladybeetles



Mitochondrial Complex II Electron Transport 
Inhibitors #25

• 25A Beta-ketonitrile derivatives
• Cyflumetofen spider mites



Unknown and Unclassified

• Unknown: Azadirachtin, Sulfur

• Unclassified: Horticultural oils, Insecticidal Soaps, Neem oil

• Present little risk for resistance

• Good coverage is necessary

• Some plant sensitivity

• Do not use during drought
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Adjuvants
“A substance that is added to a pesticide product or pesticide spray mixture to 
enhance the pesticide’s performance and/ or the physical properties of the spray 
mixture”

Choose the right adjuvant:
• Read the pesticide label!
• Use only adjuvants that are labeled for agricultural or horticultural use
• Adjuvants may not always be necessary
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Examples of Adjuvants
• surfactants (reduce surface tension)

• spreader and stickers (reduce surface tension and stick to a target’s surface)

• crop oils (suffocate, break chitin layers)

• thickeners (reduce drift of sprays)

• anti-foaming materials (control or reduce the formation of foam in the tank)

• buffering agents (stabilize the pH at a relatively constant level)
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Efficacy Trials on Mandevilla
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Treatment Active Ingredient IRAC Group Number Rate

Floramite Bifenazate 20D 8 fl oz/ acr

Floramite Bifenazate 20D 22 fl oz/ acr

Eschaton Etoxazole 10 B 16 fl oz/ acr

Floramite + Eschaton Bifenazate + Etoxazole 20D + 10B 22 fl oz/ acr + 16 fl oz/ acr

Sultan Cyflumetofen 25 13.7 fl oz/ acr

Water NA NA NA

An adjuvant was added to all treatments, except for water



Efficacy Trials on Mandevilla

• Greenhouse experiments (77 ± 2 °F, 70 ± 10% RH)

• 150 adult TSSM were released 2 wks prior to treatment application

• Spray to run-off

• Sample 3, 7, 14, 21 and 28 d post treatment application

• N = 4/treatment
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Efficacy Trials on Mandevilla
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How Do I Apply Acaricides Against Spider Mites?

• By hand!

• Target the under side of the leaves

• Make sure you fully cover the plant canopy
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Things to Consider When Applying Acaricides - Recap

• Target species and its life stage
• Appropriate acaricide
• Rate
• Application method
• Rotation
• Adjuvant
• Compatibility with biological control
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Resources

42



Alexandra Revynthi
Assistant Professor

University of Florida, IFAS
Tropical Research and Education Center

18905 SW 280 Street
Homestead, FL 33031

arevynthi@ufl.edu
T: +1 786-217-9244

Thank you!
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Special thanks to Victor Gonzalez!

mailto:arevynthi@ufl.edu
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