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The intended audience of this publication is growers,
Extension agents, industry partners, and the general public
who have an interest in the current availability and
adoption of integrated pest management (IPM) tools used
by all growers in general and strawberry growers in

Introduction

Due to several invasive and native insect and mite pests
affecting the strawberry industry, strawberry growers
have begun exploring different methods of pest
management in addition to chemical control using
pesticides. The fresh market strawberry industry in
Florida has a production value of $307 million, which is
12% of the national production value (USDA-NASS 2019).
Pests affecting this industry include chilli thrips,
Scirtothrips dorsalis Hood and western flower thrips,
Frankliniella occidentalis (Pergande) (Thysanoptera:
Thripidae) (Figure 1); twospotted spider mite, Tetranychus
urticae Koch (Figure 2); and cyclamen mite, Phytonemus
pallidus (Banks) (Arachnida: Tetranychidae) (Figure 3)
(Price et al. 2006; Pinent et al. 2011; Mossler 2013; Cluever
et al. 2016; Lahiri and Panthi 2020; Panthi et al. 2021).
Damage to fruits appear as bronzing and cracking (Kaur
and Lahiri 2022).
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Figure 1. Damage to strawberry leaves in the form of
darkening of leaflet mid-rib due to necrosis of leaf
tissue from chilli thrips feeding; chilli thrips larvae
and adult feeding along leaf veins on a cotton leaf;
and bronzed and cracked strawberry fruits due to
thrips feeding damage.

Credit: Sriyanka Lahiri, UF/IFAS

particular. The purpose of this publication is to establish a
baseline of IPM practices adopted by the strawberry
industry in Florida so that changes in behavior can be
tracked in future.

Figure 2. Stippling damage to strawberry leaves due
to loss of chlorophyl as a result of feeding by
twospotted spider mites; adult female spider mite
and her spherical eggs on a strawberry leaf.

Credit: Sriyanka Lahiri, UF/IFAS

Figure 3. Strawberry leaf stunting and abortion of
flowers due to feeding by cyclamen mites on young,
unfolded leaves and strawberry crown; clear
translucent adult cyclamen mite found under
strawberry fruit calyx; a single, smooth, and oval
cyclamen mite egg glued to the end of a leaf hair on
a strawberry fruit calyx as observed under a
stereomicroscope.

Credit: Sriyanka Lahiri, UF/IFAS
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Resistance of insect pests to insecticides is a serious and
growing problem (Price et al. 2002; Gao et al. 2012).
Therefore, growers’ understanding of the need for pest
monitoring and identification as well as the importance of
rotating modes of action of insecticides are crucial for
effective pest management. Also, there are several feasible
tools such as biological control using predatory arthropods
or cultural control using flowering plants as banker crops
for predatory arthropods. However, these tools may not be
implemented if growers are unaware of them or lack
confidence in these alternatives. To better document
current pest management practices, an in-person survey of
24 strawberry growers in Hillsborough County, Florida,

Result of Grower Survey

1. Whatis the total acreage of strawberry farms
managed by you?

40-100 | 120-200 | 201-300 | 500-1000 | >1000
A A A A A
9 6 2 6 1
2.  How many strawberry farms do you manage?
1-5 6-10 11-15 16-20
farms farms farms farms
14 6 1 1

3. What percentage of your strawberry fields are
organically managed?

0% | 1%-9% | 10%-15% | 20%-25% | 50%-100%

16 3 3 1 0

4. How many times per strawberry season (4-5 months)
do you spray insecticides/miticides?

1-5 6-10 11-15 16-20 21-30
times times times times times
9 6 5 3 1
growers | growers | growers | growers | grower
(1,640 A (1,608 A (1,528 A (1,678 A (500 A
total total total total total
area) area) area) area) area)

5. Do you purchase and release predators? Which ones?

Yes No

15 9

was conducted during the field season of 2019-2020
(IRB# 201902072). These growers represented a total of
6,886 acres out of the 10,000 acres dedicated to
strawberry in Florida, i.e., 68.9% of Florida strawberry
production. The survey asked each grower the following
set of questions pertaining to IPM and farm management.
Responses to individual questions are tabulated below.
The top, shaded rows contain the choices offered on the
survey: total farm acreage, number of farms managed by
each grower, percent of acreage managed organically by
each grower, etc.; and the bottom rows in the tables show
the number of growers who selected each choice.

for spider mite management and Amblyseius swirskii
Athias-Henriot (Mesostigmata: Phytoseiidae) for thrips
management in blackberry. The success this grower
experienced managing thrips in blackberry was sufficiently
encouraging that the grower considered using them in
strawberry production in the future.

6. What is your usual plan for spraying for pests?

Grower's
decision

Commercial scout’s
recommendation

11 15

7. Do you scout your field for pest identification? All 24
growers said yes to scouting.
8.  Whom do you rely on for scouting?

Grower's farm crew Commercial company

16 11
9. What is your scouting schedule through the field
season?
Daily Weekly Monthly
scouting scouting scouting
7 16 4

10. How do you decide which pesticide to spray in a
rotation program?

Scout’s Grower'’s Chemical
recommendation decision distributor
9 15 7

Of the 24 growers surveyed, 15 (63%) mentioned using
the biological control agent Phytoseiulus persimilis Athias-
Henriot (Mesostigmata: Phytoseiidae), a spider mite
predator, in 2019. Of these 15 growers, three (13%)
mentioned releasing predatory mite Neoseiulus californicus
(McGregor) (Mesostigmata: Phytoseiidae) in addition to P.
persimilis for spider mite management. Only one grower
(4%) mentioned N. californicus in addition to P. persimilis

Two growers mentioned relying on UF/IFAS’s Vegetable
Production Handbook (Whitaker et al. 2021) and UF/IFAS
Extension agents for guidance for scouting for pests and
designing a pesticide rotation program.

11. Which insect/mite has proved most difficult to
manage in strawberry?

Arthropod Pest Management Practices of Strawberry Growers in Florida: A Survey of the 2019-2020 Field Season 2



Thrips | Spider Spider, broad, Thrips
mites and cyclamen and
mites mites
11 2 3 8

12. How do you manage these thrips and mite pests
currently and are cover crops used?

Pesticides | Biopesticides Predators

22 1 7 (for spider mites only)

Cover crops growers’ plant between strawberry field
seasons include sorghum, sunflower, millet, buckwheat,
mustard, clover, iron clay cowpeas, and sunn hemp. Cover
cropped cowpeas are sometimes also sold in local markets.

13. Do you plant a second crop on the same strawberry
bed at the end of the strawberry season? If so, which
crop is planted?

Yes No
21 3
summary

From this survey, we found that 63% of strawberry
growers spray their crops more than five times in a season
with an insecticide or miticide. However, strawberry
growers have developed an awareness of IPM tools
available to them, and some are already using tools such as
augmentatively releasing biological control agents for mite
management, cover cropping, and considering planting
banker (flowering) crops in designated spaces in and
around their fields. In fact, 63% of growers reported using
at least one biological control agent to manage T. urticae.
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Relay cropped vegetables include jalapeno pepper,
zucchini, okra, eggplant, cucumber, yellow and green
squash, cantaloupe, and watermelon.

14. What are your thoughts of using flowering plants
within your strawberry beds for recruiting beneficial

insects?
Positive Negative Neutral
7 2 5

Growers identified the outermost strawberry beds that are
usually planted with onions in Florida as areas that could
be set aside for planting flowering plants to recruit
beneficial insects. In general, strawberry growers cannot
afford to lose space on strawberry beds due to high
production costs. The strawberry field edges were another
area that growers were willing to plant with flowering
plants. Growers also mentioned a few flowering plants that
they would be interested to grow in their fields which
included rye, sunflower, sweet alyssum, and bidens.
However, some growers were skeptical about growing any
flowering plants. These growers reported that past
experience with high thrips infestation in flowering plants
was the main cause for their concern.

Even though 46% of strawberry growers identified thrips
(S. dorsalis and F. occidentalis) as their major pest of
concern, no one reported using predators for thrips
management in 2019. Reliance on biological control was
reported by 29% of respondents, but this key pest control
tool was directed entirely towards spider mite
management. Results of this survey identified a need for
more information regarding biological control of thrips,
biorational pesticide options, and additional IPM options.
This is relevant in Florida, where approximately 10% of
strawberry acreage currently is dedicated to organic
production.
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