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* Twospotted Spider Mite Damage on Strawberry
* Chilli Thrips Pest in Strawberry

* UV-C

* Biological Control

* Summary
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» Strawberry Fragaria x ananassa Duchesne

(Rosales: Rosaceae), has a value of $511 million
in FL..

e Tetranychus urticae Koch (Trombidiformes:
Tetranychidae) can reduce strawberry fruit yield
by 10-25% with piercing-sucking mouthparts?.

* Resistance to Several mItICIdeS We” o 2PN = 4 | t ’: F/IFAS GCREC
IMagnification: X100.0 i v 0 Credit: J.D.Montemayor, -
documented3*.
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Twospotted Spider Mite Damage on Strawberry &
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Stippling on mid-sized leaflet

3 . Photo Credit: J.D.Montemayor, UF/IFAS-GCREC
P ' -

PhoAto Credit:J.D.Montemayor, UF/IFAS-GCREC E L' 5 V Tri.l:oliate Covered in

Adult T. urticae and eggs webbing
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Photo Credit: S.Lahiri, UF/IFAS-GCREC
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Miticides for T. urticae Management

Agri-Mek (Gp. 6)

Onager Optek (Gp. 10A)

Acramite (Gp. 20D)

Portal (Gp. 21A)
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Bronzing and cracking of fruits
from both thrips species

Severe pests

Leaf curling from Chilli Thrips

Cluever and Smith 2017 | Melon Thrips Chilli Thrips
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* Scirtothrips dorsalis
(Hood)

* Invasive and
phytophagous (Kumar
et al. 2013).

First-instar Second-instar Pre-pupa

* Six life stages- egg,
first and second instar
larvae, pre-pupa,
pupa, and adult.

Kaur and Lahiri 2022. doi.org/10.32473/edis-IN1346-2022
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* Infest plants early in S— B i e symptoms
the season. : N s s

* Heavy feeding causes
necrosis of leaf veins
and petioles.

* Feeding damage
causes bronzing and = . M g
CraCking Of frUitS- Severe infestation _ _‘ M ‘ s . ' i ‘w*y .
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* Yield loss.
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. Bronzing and cracking of fruits
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Kaur and Lahiri 2022. doi.org/10.32473/edis-IN1346-2022
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Dr. Chastity Perry
(Biological Scientist)

Sweet gum
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Exirel (Grp. 28) Radiant Timectin (Grp. 6)| e

Entrust SC omri (Grp. 5)

Assail (Grp. 4A) Apta (Grp. 21A) Minecto Pro

(Grp. 6+28)
Transform (Grp. 4C)

Sivanto Prime (Grp. 4D)




Insecticides for Chilli Thrips Management

Specimen Label
/@ CORTEVA

agriscience

Radiant sc

Jemvelva active

™® Trademarks of Corteva Agriscience and its affiliated companies.

For control or suppression of lepidopterous larvae (worms,
caterpillars), dipterous leafminers, thrips, and certain psyllids.

Active Ingredient:
spinetoram (a mixture of
spinetoram-J and spinetoram-L) .........ccccomiiiiiiiiiiiiiiieece e 11.7%
Other INGredients ..o umisssiis s sunsimssmtstesssasmasssmas ey .88.3%

SPINETORAM INSECTICIDE

product is highly toxic to DE"umg g Insects exposed to
direct treatment, or to residues in/on blooming crops or weeds. Protect
pollinating insects by following label directions intended to minimize
drift and to reduce risk to these organisms. Apply this product only as
specified on the label.

Directions for Use

It is a violation of Federal law to use this product in a manner inconsistent
with its labeling.
Read all Directions for Use carefully before applying.

Do not apply this product in a way that will contact workers or other
persons, either directly or through drift. Only protected handlers may
be in the area during application. For any requirements specific to
your state or tribe, consult the state or tribal agency responsible for
pesticide regulation.

UNIVERSITY of
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Agricultural Use Requirements
Use this product only in accordance with its labeling and with the
Worker Protection Standard, 40 CFR Part 170. This Standard contains
requirements for the protection of agricultural workers on farms, forests,
nurseries, and greenhouses, and handlers of agricultural pesticides.
It contains requirements for training, decontamination, notification,
and emergency assistance. It also contains specific instructions and
exceptions pertaining to the statements on this label about personal
protective equipment, restricted entry interval, and notification to
workers (as applicable). The requirements in this box only apply to uses
of this product that are covered by the Worker Protection Standard.

Do not enter or allow worker entry into treated areas during the
restricted entry interval (REI) of 4 hours.

PPE required for early entry to treated areas that is permitted under the

Worker Protection Standard and that involves contact with anything that
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Joseph Montemayor, UF/IFAS GCREC

UV-C
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Ultraviolet light (UV) application

* Greenhouse studies show UV-B (280-315 nm)
applications can control T. urticae by reducing
the egg hatch>°.

 UV-Cfield applications control strawberry
powdery mildew in Florida’:®.

* Potential of UV-C to suppress T. urticae in
strawberry field is unknown.

* Objective: To determine the potential of
UV-C to suppress T. urticae in strawberry field.
Doses applied at night were 200 and 350 J/m? UV-C (254 nm)

application ; : . 5y
Photo Credit: J.D.Montemayor, UF/IFAS-GCREC
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Montemayor et al. 2022. Pest Management

Science. DOI 10.1002/ps.7263

Joseph

Video credit: S. Lahiri, UF/IFAS
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T. urticae in Brilliance 2020-2021
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Mean (£SE) T. urticae per six trifoliates

Trifoliate covered in
webbing

N
|

' I I I Repeated measures ANOVA, Proc Mixed followed by

Tukey HSD, U = 0.05, SAS Enterprise Guide v. 7.1, SAS

ContrOI 200 J/mz 350 J/mz Spl netora m Institute. Means followed by the same letter are not

- significantly different.
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Mean (+SE) % T. urticae egg hatch
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2019-2020

Trifoliate covered in

B
. e u ——— webbing

ANOVA, Proc Mixed followed by Tukey HSD, W = 0.05,
o 2 SAS Enterprise Guide v. 7.1, SAS Institute. Means
UVC Dose n -'/m followed by the same letter are not significantly

different.
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2020-2021

[0 Sensation W Brilliance
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Trifoliate covered in
: : L webbing

0 200 350

ANOVA, Proc Mixed followed by Tukey HSD, W = 0.05,
SAS Enterprise Guide v. 7.1, SAS Institute. Means

ch Dose in J/mz followed by the same letter are not significantly

| different.



Biological Control

A
»

CCCCCCCCC



Rationale for Study Y
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Predatory mite, Phytoseiulus persimilis

Predatory mite,

Neoseiulus cucumeris
Photo credit: S. Lahiri, UF/IFAS

Photo credit: S. Lahiri, UF/IFAS

Predatory mite, Amblyseius swirskii : y ! R 1
Photo credit: M. Cassaway, UF/IFAS > '\ SN Ch|”| thrlps and Western flowel’ thrlps



FLORIDA

IFAS - GCREC

Rationale for Study &)

Generalist predatory mites

Video credit: Allan Busuulwa, GCREC
UF/IFAS.

Predatory mite,

Neoseiulus cucumeris
Photo credit: S. Lahiri, UF/IFAS

* Typical prey: dried fruit mite or flour mite.
* Prey-naive predatory mites.

Predatory mite, Amblyseius swirskil * No experience navigating strawberry leaf.

Photo credit: M. Cassaway, UF/IFAS



Objective and Hypothesis UF@

Objective:
To compare the predation capability of commercially available N. cucumeris and

A. swirskii feeding on known prey (fruit/flour mite) and various stages

of T. urticae (unfamiliar prey) in the context of strawberry production.

Hypothesis:
We hypothesize that commercially available N. cucumeris and A. swirskii will
possess low predation rates due to prey unfamiliarity.

Predatory mite,

Neoseiulus cucumeris
Photo credit: S. Lahiri, UF/IFAS
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Arena design: Montemayor et al. 2023

1.9 cm circular strawberry leaf disc

1% Agar

Single predator: N. cucumeris/A. swirskii

Floral foam

Amount provided
Tetranychus urticae eggs 50

Tetranychus urticae adult gravid 5

female

Plastic cup Tetranychus urticae 10

deutonymphs

Growth Chamber: 25 +1 °C, 65 + 5%, 14: 10 L:D, Acarus spp. adult gravid female 5
Two trials, 15 replications/trial.

(control).
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A.swirskii N.cucumeris

Proportion of Prey Consumed +/- 95% CI

Eggs Nymphs Adults Control Eggs Nymphs Adults Control
Prey

Estimates that differ based on linear contrasts (p < 0.05) are
differentiated by having different letters.
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Nymphs
1.25
1.00
0.75
0.50
0.25
Species
Control — A.swirsKii
- - N.cucumeris

Prey, T urticae

Proportion of Prey Consumed +/- 95% CI

12 24 36 48 12 24 36 48
Duration(Hours)

*comparisons that are significantly different.
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e Phytoseiulus persimilis (Athias-Henriot) —
Type | Predator (Spider Mite Specialist)

Photo cre! dit: J. Montema yor, UF/IFAS




Biological Control for Thrips

 Amblyseius swirskii (Athias-
Henriot): Type lll Generalist
Predator

Photo credit: M. Cassaway, UF/IFAS

Lahiri and Yambisa (2021)
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Mean (£SE) number of S,

dorsalls per three strawberry

leaflets
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Armand Yambisa
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 UV-Cis consistent for T. urticae egg suppression in two strawberry
cultivars.

 No negative impact on yield was observed from UV-C applications.

* UV-Cshows promise as a component of an integrated pest
management program for T. urticae in strawberry.

* Biological control of T. urticae and S. dorsalis is feasible in strawberry.

 Awareness regarding limitations of biological control agents necessary.



References &)
UF =

IVERSITY of
LORIDA
TFAS - GCREC

1. USDA-NASS, United States Department of Agriculture-National Agricultural Statistics Survey. (2023).
https://www.nass.usda.gov/Statistics by State/Regional Office/Southern/includes/Publications/Crop R
eleases/Fruit Production/NoncitrusFruitNut2023.pdf

2. Gimenez-Ferrer, R. M., Erb, W. A., Bishop, B. L., Scheerens, J. C., 1994. Host-pest relationships between
the twospotted spider mite (Acari: Tetranychidae) and strawberry cultivars with differing levels of
resistance. J. Econ. Entomol. 87, 165 — 178. https://doi.org/10.1093/jee/87.1.168

3. Van Leeuwen, T., Vontas, J., Tsagkarakou, A., Dermauw, W., Tirry, L., 2010. Acaricide resistance
mechanisms in the two-spotted spider mite Tetranychus urticae and other important Acari: a review.
Insect Biochem. Mol. Biol. 40, 563—-572. DOI: 10.1016/j.ibmb.2010.05.008

4. Wu, M., Adesanya, A. W., Morales, M. A., Walsh, D. B., Lavine, L. C., Lavine, M. D., Zhu, F., 2019. Multiple
acaricide resistance and underlying mechanisms in Tetranychus urticae on hops. J. Pest Sci. 92, 543-555.
https://doi.org/10.1007/s10340-018-1050-5

5. Montemayor, J.D., Smith, H.A., Peres, N.A., Rossitto, B., Lahiri, S., 2023. Is UV-C Light Compatible With
Biological Control of Twospotted Spider Mite? Biological Control. 183, 105269-105269.
https://doi.org/10.1016/j.biocontrol.2023.105269

6. Lahiri, S. and A. Yambisa. 2021. Efficacy of a biopesticide and predatory mite to manage chilli thrips,
Scirtothrips dorsalis Hood (Thysanoptera: Thripidae) in strawberry. Florida Entomologist. 104: 322 — 324.
https://doi.org/10.1653/024.104.0410



https://www.nass.usda.gov/Statistics_by_State/Regional_Office/Southern/includes/Publications/Crop_Releases/Fruit_Production/NoncitrusFruitNut2023.pdf
https://www.nass.usda.gov/Statistics_by_State/Regional_Office/Southern/includes/Publications/Crop_Releases/Fruit_Production/NoncitrusFruitNut2023.pdf
https://doi.org/10.1093/jee/87.1.168
https://doi.org/10.1016/j.ibmb.2010.05.008
https://doi.org/10.1007/s10340-018-1050-5
https://doi.org/10.1016/j.biocontrol.2023.105269
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Az-5FwoAAAAJ&sortby=pubdate&citation_for_view=Az-5FwoAAAAJ:u9iWguZQMMsC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=Az-5FwoAAAAJ&sortby=pubdate&citation_for_view=Az-5FwoAAAAJ:u9iWguZQMMsC
https://doi.org/10.1653/024.104.0410

Acknowledgements Aot

Industry Partners Hatch Project

Gowan USA No. FLA-GCR-
BioBee USA 005888
BioWorks

USDA Agricultural

=——= Marketing
_ Service

Certis

Valent USA LLC
Corteva Agriscience Specialty Crop Block Grant Program
FMC Corp.

Syngenta ::_,

Nichino America F A
Bayer CropScience /55 ‘
Marrone Bio INnnovations  Forida Strawberry Growers Association
GCREC Strawberry Team:
Vance Whitaker

Natalia Peres

Shinsuke Agehara

A
GEE
"

UNIVERSITY ()

® FLORIDA

g; ENTDM OLOGY & NEMATOLOGY




Thank you! &
UF;

IVERSITY of
LORIDA

d IFAS - GCREC

Questions?
lahiris@ufl.edu



mailto:lahiris@ufl.edu

	Slide 1
	Slide 2: Talk Outline
	Slide 3: Twospotted Spider Mite Damage on Strawberry
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15: Rationale
	Slide 16: Methods
	Slide 17: Results
	Slide 18: Results
	Slide 19: Results
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32

