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Acaricides




Types of acaricides

Smothering Agents- oils, sulfur, bicarbonate
Organochlorines- Dicofol

Organophosphates and carbamates- chlorpyrifos &
carbaryl

Organotins- fenbutatin oxide

Propargite

Antimetabolites- abamectin, pyridaben, bifenazate
Ovicides- hexythiozox, etoxazole, clofentazine
Pyrethroids- bifenthrin, lambda-cyhalothrin

Tetronic acids- spiromesifen

Allosteric modulator of GABA receptors- 1socycloseram



Past Research Supported by MIRC and WMC

1. Conduct a qualitative survey of the population dynamics
of diapausing mites and other arthropod fauna during
winter as the plants are dormant and as the plants break
from winter dormancy in spring.

2. Conduct dormant season efficacy trials with superior
spray oils and propargite to determine if these treatments
can slow establishment of mite populations in mint fields.

3. Evaluate late-season within-field and into-field
migration of spider mites.

4. Evaluate the toxicity of candidate compounds to the
Western predatory mite.



e Research Objective: Conduct a qualitative survey of the
population dynamics of diapausing mites and other
arthropod fauna during winter as the plants are dormant
and as the plants break from winter dormancy 1in spring.
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Only mated adult females survive the winter in
“reproductive diapause”. The red coloration 1s
from the buildup of caretenoid “antifreeze”
compounds.
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* We collected soil, rhizome, and leaf litter samples and
processed them through our bench of research Berlese
funnels. We compared this to our dixie cup method.



* We found mites in nearly every sample.



Rhagididae

Tyrophagus

A Eupodidae

These other mites are innocuous.
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Gallendromes occidentalis is
a key predator of Two-spot
mite


http://www.animalpicturesarchive.com/ArchHAN02/1146451716.jpg

Research Objectives 2
An attempt to kick spider mites when
they are down

e 2. Conduct dormant season efficacy trials with
superior spray oils to determine 1f these
treatments can slow establishment of mite
populations in mint fields.



This 1s our Research Chemigator




Delayed Dormant Applications

On 23 March we applied 2 candidate treatments to our
peppermint field at IAREC.

Treatments applied were Supreme oils at 0.5% by volume,
abamectin at 0.018 1b a1/ acre (1 pint Agrimek) plus
Supreme o1l at 0.5% by volume in 1/8 inch of water. Both
treatments were compared with an untreated control

On 12 April 500 gram soi1l cores were collected at a
frequency of 5 per replicate plot. These soil cores were
placed in our bank of research Berlese funnels and heated
for 24 hr by incandescent light bulbs.

The arthropods that dropped out of these heated samples
were captured in 50% alcohol and sorted and quantified
under a dissecting microscope.



Interaction Bar Plot for mites per 500 grams soil
Effect: Treatment
Error Bars: * 1 Standard Error(s)

Control
supreme oil

The two treatments of oil with and without
abamectin significantly (p<0.05) reduced the
number of mites emerging from the soil cores in the
500 gram samples.

supreme oil and Abamectin



Objective 4. Conduct 1n-season
miticide efficacy studies.

* On 28 July miticides were applied to peppermint in 35 gpa.
Mite population assessments were taken by counting the
number of mites observed on 30 leaves 7, 14, and 21 days
after treatment.

Product Rate per acre
Acramite SOWP 1.5 #/acre
BAS 921001 (Nealta) 27.4 1l oz
Oberon + NIS 16 oz

Zeal 72 WP+ NIS 3oz

Zeal 72 WP+ NIS 4oz
Untreated n/a




Interaction Bar Plot for mite/30 leaves
Effect: date * Product
Error Bars: * 1 Standard Error(s)
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# Product Active ingredient Rate/acre
Control nfa nfa
Cinerate Cinamaldehyde. 64 oz
Kanemite 15 SC Acequinocyl. 310z

1
2
3
4 Magister Eenazaquin. 36 0Z
5 Mighty Mint Oil Peppermint oils 3 gal
6
7
8
9

Nealia Cyflumetofen, 13.7 0z
Onanger Optek Hexythiozox 20 oz

TetraCurb Essential oils 1 gal
Vigilant 4 SC Bifenazate 24 0z

Table1. Acaricide treatment applied to peppermint on August 1, 2023.




»
0
>
©
2
n
F
—
o
Q.
»
O
=
=

Acaricide Spray Trial- 2023
Mites per 15 leaves scanned

I |
il 17
8/1/23 8/4/23 8/8/23 8/15/23

Pre-treatment 3-DAT 7-DAT 14-DAT

Bl 1 Control
B 2 Cinerate
[] 3 Kanemite
Bl 4 Magister
[] 5 Mighty Mint
[] 6 Nealta

] 7 Onanger
I 8 TetraCurb
B 9 Vigilant




Some spray results from hops 1n 2025. This trial was on hops not
mint. We never got mites 1n our mint field.

Rate/acre in 0z
Trade name ' Active ingredient Active Adjuvant
Untreated n/a n/a n/a
Zeal MVP PHT Ad-Max 90 etoxazole 64
Apollo SC PHT Ad-Max 90 clofentazine 8 64
PHT Ad-Max 90 hexythiazox 24 64
bifenazate 24
proprietary 200z 0.25vlv
proprietary 200z 0.25vlv
bifenazate 24
PHT Ad-Max 90 1.1 64
: PHT Ad-Max 90 1.6 64
9. Tetra C essential oils 128 n/a
10.  Mighty Mint oil essential oils 384 n/a
11. BoteGHA 128 n/a

12.  Onager Optek 440 PHT Ad-Max 90 hexythiazox 24 64
1/ buffer the carrier to a pH less than 5.0

The application date was July 16, 2025. This 1s the first
time we tested the newer Syngenta product Plinazolin.



Spider Mites per leaf =+ Std Error

aallntreated

Apolio + Voyager

BoteGHA

MBI-306 + Regulade 2nd MBI-036

MBI-306 + Regulade Znd Vigalent

Mighty mint

Onanger Optek + Invade

Onanger Optek + Invade 2nd Vigalent + Invader
Plinozelin 1.1 + Voyager

Plinozolin 1.6 + Voyager
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Pre
Treatment

All treatments including Mighty Mint O1l were
highly effective at controlling spider mites.






Bioassays with Plinazolin Fall 2025

Dose responses of adult female spider mites 1n parts
per billion to exposure to Plinazolin 48 hours after

freatment

Population

Lab Susceptible 120 (81-186) 690 (385-1805) 1.688+0.153
Lab Susceptible 2 660 (534-819) 1571(1224-2300) 3.452+0.49
Hops Roy GHO13 840 (e44-1121) 2715 (1855-5206) 2.215+0.281

Hops (Blackstar) 488 (313-696) 2200 (1413-4741)  1.91=0.28
Mint Toppenish 322 (252-392) 885 (694-1293) 2.92+0.43
Mint Satus Longhouse 431 (340-545) 1654 (1231-2594)  2.22+0.29
Mint Hwy 22 414 (302-533 1230 (905-2048 2.71+0.38

77.78(10)
21.24(10)
31.28(10)
30.05 (10)
10.87 (10)
13.65 (10)
22.54 (10

The proposed field rate of Plinazolin (isocycloserum) is 1.6
Fluid oz per acres. In 20 gallons of water per acre this is

2,784,000 ppb. Plinazolin 1s a very potent acaricide.
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Dose responses of spider mite eqgags in parts per billion to exposure to Pl

Population : . ¢ X2 (df
Lab Susceptible 110.48 (22)
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Dose responses of spider mite eqas in parts per billion to exposure to PJj

eqgs 1 day old and 3 days old at freatment laid by lab susceptible mites 9 days after
arenas were established.

Egg age at

Treatment LCso (95% Cl)ppb LCeo (95% Cl) ppb  Slope < (df)

1 day old a7.35 (50-114) 22155 (169-379) 3.170+0.284 11564 (18)
3 days old 83.80 (21-126) 24976 (164-1189) 2.702+0.305 158.21 (18)

The field rate will be 2,784,000 ppb.
Egg age does not appear to impact egg mortality

Our preliminary lab results in fall 2025 with Plinazolin were outstanding.
Plinazolin kills' all'life stage of spider mites at exiremely low concenirations.

After consultation with Steve Salisbury from the Mint Indusiry Research
Counciliwe will'be nominating Plinazolin for inclusion in 2026 for inclusion in
the 2027 IR-4 magnitude of pesticide residue program.

When registered for use on mint, Plinazolin will prove to be a powerful tool
In mite management.

Other entomologists are testing Plinazolin against mint root borer, mint bud
mite, and mint stem borer
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