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This document is intended for the general public, UF/
IFAS Extension agents, and organic strawberry growers 
to provide an overview of seed bugs in organic strawberry 
systems in Florida. This information includes monitoring 
and management options for strawberry seed bugs (Neopa-
mera bilobata) in organic strawberry production.

Introduction
The strawberry seed bug (Neopamera bilobata (Say) 
(Hemiptera: Rhyparochromidae) has become a significant 
pest for organic and conventional strawberry producers. 
Populations of strawberry seed bugs have traditionally 
been managed in conventional strawberry systems with 
insecticides that target other pests, including chilli thrips 
and armyworms. Still, the lack of insecticidal tools in 
organic production has resulted in substantial population 
outbreaks. The strawberry seed bug is native to North 
America with reports in South and Central America.

Description and Life Cycle
The strawberry seed bug is about 5–6 mm (0.22 inches) 
long with vertical spines on the fore femur (Dellape 2005). 
This true bug can be identified by its fourth antennal 
segment, which is entirely brown (Dellape 2005). Males 
generally have larger spines on the fore femur and are 
smaller in size than females (Figure 1). Adult seed bugs can 
live for approximately a month and become active when the 

temperature exceeds 23.8°C (75°F) with relative humidity 
above 65% (Kuhn et al. 2014). However, it appears that 
warm winters promote high seed bug activity. In central 
Florida, adult seed bugs become active in the field during 
late fall (November to December), and peak nymphal 
activity appears to be in January and February. Adult seed 
bugs fly and mate on strawberry fruit. One mated female 
can lay approximately 100–300 viable eggs in her lifetime 
(~8 a day) when conditions are favorable (Kuhn et al. 2014). 
Newly laid eggs are tan and can be found under the calyx 
of the strawberry (Figure 2). Once eggs are fully mature, 
they turn red. At optimum temperatures (24oC ± 1oC), seed 
bug eggs take approximately 10 to 11 days to hatch into 
unsclerotized first-instar reddish nymphs that are 1 mm 
(0.04 inch) long (Kuhn et al. 2014). Sclerotized first-instar 
nymphs can be mistaken for small black ants (Schuh and 
Slater 1995). Strawberry seed bugs go through five nymphal 
stages before reaching adulthood, which takes an average of 
35 days on a strawberry host.

Once established, seed bug populations find refuge under 
plastic mulch, weeds (Cuda et al. 2007; Wheeler et al. 2010; 
Wheeler 2016), and strawberry plants. Due to the long 
strawberry season in central Florida (October to March), 
seed bugs have an abundant food source (Bielinski 2009). 
At the end of the season, seed bugs feed on alternative hosts 
such as pinecones, torpedo grass, and figs, but return to 
strawberry fields (the preferred host) the following season. 
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Cold winters and frost in the spring can cause the seed 
bug population to decline and go into a quiescent state 
(meaning that they pause growth and reproduction until 
ideal conditions return). In one strawberry season there can 
be approximately two to four generations of seed bugs in 
north-central Florida (Kuhn et al. 2014).

Injury
Seed bug nymphs and adults cause injury to ripe strawberry 
fruit by feeding on the achenes. The hemipteran insects 
can inject enzymes to penetrate the achenes and obtain 
nutrients (Brambila et al. 2008). Once fed on, the achenes 
dry up and fall off, leaving behind tan spots visible on the 
receptacle (Figure 3). Nymphs may also feed on immature 

fruit, but more research needs to be done to substantiate 
this hypothesis (Kuhn 2014). Feeding on the seeds can 
affect fruit development and severely impact yields (Brooks 
et al. 1929). Seed bugs feeding on the seeds can reduce the 
aesthetic value of marketable fruit and berry size. It should 
be noted that malformation of fruit could also be caused 
by environmental factors such as frost damage or poor 
pollination (Ernest and Johnson 2020). The strawberry seed 
bug uses its sensory organs to probe strawberry seeds. It 
can be attracted to different strawberry cultivars depending 
on the seeds’ position (sunken or on the surface) (Talton et 
al. 2020). Cultivars with sunken seeds appear to suffer less 
injury. Strawberry seed bugs can feed on attached (Figure 
4) and detached strawberry seeds. Currently, there is no 
economic threshold (ET) or economic injury level (EIL) for 
seed feeding N. bilobata.

Figure 1. Adult strawberry seed bugs (female—right, male—left).
Credits: Hannah Talton, UF/IFAS

Figure 2. Newly laid seed bug eggs under strawberry calyx.
Credits: Hannah Talton, UF/IFAS

Figure 3. Strawberry seed bug injury on ripe fruit.
Credits: Hannah Talton, UF/IFAS

Figure 4. Adult female feeding on the seed of an unripe strawberry.
Credits: Hannah Talton, UF/IFAS
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Monitoring and Management
Populations of strawberry seed bugs can be monitored with 
the use of different techniques. Yellow sticky cards can be 
used to monitor adult strawberry seed bug populations. 
Yellow sticky cards on 12-inch-long stakes can be placed 
inside strawberry holes and positioned just above the crop 
canopy to catch adults when they take flight (Botton et 
al. 2017). Alternatively, a white beat sheet can be used to 
monitor strawberry seed bug nymphal instar populations 
(Botton et al. 2017). The white beat sheet should be placed 
under strawberry plants to capture instars that hide under 
leaves and fruit. Slight agitation of the plant should be 
enough to detach the nymphs from the vegetation onto the 
beat sheet for population counts.

Research into effective management tools for this seed bug 
pest is still ongoing. Techniques that have been researched 
include the intercropping (crops planted between rows of 
commodity crops) of garlic between strawberries, which 
has proven to be a positive cultural control method to 
reduce seed bug populations in greenhouse production 
(Hata et al. 2018). Removing runners and proper weed 
management may reduce seed bug injury to strawberry 
fruit by eliminating potential refuge areas (Talton et al. 
2020, Domoto et al. 2008, Hughes et al. 2017). Strawberry 
seed bug populations can also be managed in greenhouses, 
high tunnels, and open fields by using conventional hand-
held vacuums (Talton et al. 2020). There are no commercial 
insecticides explicitly labeled for this particular seed bug 
pest.

Organic insecticides such as Azera® (pyrethrins + azadi-
rachtin), Azamax® (azadirachtin), Entrust® SC Naturalyte 
(spinosad), and PyGanic® (pyrethrins) have been tested 
and have shown promising results for reducing populations 
of strawberry seed bugs (Talton et al. 2020). Insecticide 
applications should be applied when adults first enter the 
production field, which can be as early as September or as 
late as November in north central Florida. Spraying adults 
can decrease the chances of oviposition (egg laying). It 
should be noted that contact insecticide usage on adult and 
nymphal seed bugs can be challenging due to their ability to 
hide under vegetation and black plastic mulch. Please read 
the label and follow all directions for rates, frequency of 
application, and restrictions.
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