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Figure 1. Commercial in-field sweet alyssum insectary plant spatial arrangements in Salinas Valley organic Romaine lettuce in CA: a) 
strips, where alyssum is planted in one bed for every 20 to 40 beds of lettuce, and b) scatter, where alyssum transplants are randomly 
planted throughout the field. Photos: a) A. Del-Pozo, UC IPM; b) G. Colfer, Wilbur-Ellis.
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Introduction
Conservational biocontrol (CB) is one of the most widely used 
tactics to manage pests in several crop systems (Naranjo et al. 
2015), including organic lettuce production in the California 
Central Coast. Basically, CB’s ultimate goal is to protect and 
enhance naturally occurring beneficial insects (such predators and 
parasitoids), by changing or modifying existing production practices 
(Pedigo and Rice 2006). Some examples of promoting CB are 
changing planting dates to avoid critical pest periods, spraying 
selective pesticides with less risk of harm to beneficials, and 
establishing insectary plants to attract beneficials.

Insectary plants are flowering plant species intentionally planted as 
a secondary plant in agricultural settings (Parolin et al. 2012, UC 
IPM 2019). These flowers are considered secondary since they are 
not harvested and sold as produce. However, just having pretty 
and colorful flowers is not enough to establish CB. As their name 
implies, these flowering plants will harbor a plethora of different 
insects, serving as in-field nurseries or insectaries for beneficials. 
The main goal of planting these flowers is to provide alternative 
habitats (shelter) and food sources (nectar and pollen) for both 
naturally occurring predators and parasitic wasps. Ideally, the 

selected insectary plant will have an extended flowering period, 
maximizing benefits to the main crop. It would be our responsibility, 
as IPM practitioners, to know when the flowering period of these 
plants begin, so we could synchronize their blooming to happen 
during the most susceptible period of the main crop to pests.

There have been several studies on the effects of insectary plants 
in different crop systems around the world (for example, Chaney 
2004). Locally, previous research conducted in Salinas, CA 
indicated that sweet alyssum, chervil, cilantro, layia, and nemophilia 
attracted the highest number of predatory hoverflies (Diptera: 
Syrphidae) across 19 different insectary plant species tested 
(Chaney 1998). Additional research and field observations indicated 
that planting sweet alyssum attracted hoverflies in commercial 
lettuce fields. Due to this attraction effect, several organic lettuce 
growers adopted planting sweet alyssum and other insectary plant 
species as part of their regular pest management program (Fig. 1). 
Information on hoverfly biology indicates that they are the most 
efficient predators to reduce aphid infestations in lettuce. Hoverfly 
adults (Fig. 2a) feed on nectar and pollen from insectary plants and 
lay eggs (Fig. 2b) on lettuce plants. As soon as the maggot (Fig. 
2c) hatches out, it will prey upon aphids inside the lettuce head. 

a) Strip b) Scatter
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Hoverfly maggots are so voracious that they could eat several 
dozens of aphids during one day. However, bringing these flies into 
the lettuce fields is not a simple task. The attraction of hoverflies 
to insectary plants is influenced by several characteristics of the 
flowers, including color, shape, odor, and age (Ambrosino et al. 
2006).

The main goal of this study was to compare the effect of having 
insectary plants on in-field aphid and hoverfly populations in 
organic lettuce. We hypothesized that planting at least one species 
of insectary plants will attract hoverflies. Hoverfly maggots can 
prey upon aphids, and therefore have the possibility of reducing 
aphid densities. On the contrary, fields without the flowering 
insectary plants might have a reduced hoverfly population, limiting 
the predation services on aphids, and resulting in higher densities of 
this pest. We also wanted to investigate the effect of planting two or 
more species of insectary plants on aphid and hoverfly population 
densities.

Methodology
Three treatments were selected for this project: 1) control fields 
with no insectary plants, 2) fields with only one species of insectary 
plant [sweet alyssum], and 3) fields with two or more insectary 
plant species [alyssum + other species]. We had a total of 12 
organic Romaine lettuce fields located from Nashua to Soledad in 
Monterey County, CA for this research project. Participant fields 
had lettuce planted from the last week of July to the first week 
of August 2018 on 80-inch beds, and with five seedlines per bed. 

Within each field, we located two transects spaced at least 150 ft 
apart from each other. Transects run parallel to the directions of the 
beds. Within each transect, we placed either five sampling points or 
five yellow sticky cards, equally spaced. We visited fields weekly to 
collect lettuce heads and sticky cards, for a total of six consecutive 
weeks. We processed collected samples at the University of 
California Cooperative Extension Entomology laboratory in Salinas, 
CA. We documented: 1) number of aphids (sum of all species) per 
lettuce plant, 2) number of hoverfly maggots per lettuce plant, 3) 
number of hoverfly adults per sticky card, and 4) number of winged 
aphids captured per sticky card. Density data was statistically 
analyzed and subjected to an analysis of variance. 

Results
More winged aphids were captured by sticky cards when located at 
both control fields, without any insectary plant, and in fields with 
two or more species of insectary plants (Fig. 3, gray bars). Lower 
numbers of winged aphids were captured at fields planted with 
only one species of insectary plant (Fig. 3, gray bars). Captures 
of hoverfly adults were similar across control fields and fields with 
insectary plants (Fig. 3, black bars). Additionally, there were fewer 
aphids in lettuce heads collected from fields with only one species of 
insectary plant (Fig. 4, gray bars). Higher aphid densities were found 
per lettuce plant from fields with no insectary plants and from fields 
with two or more insectary plant species (Fig. 4, black bars). Similar 
to sticky card captures, numbers of hoverfly maggots on lettuce 
plants were not different among treatments (Fig. 4, black bars).
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Discussion
Currently, having insectary plants is the most used practice in 
CB by Central Coast organic vegetable growers. Basically, these 
insectary plants promote the presence of beneficial insects in those 
commercial fields, ultimately enhancing predation services. Our 
research project aligns with previously shown data indicating that 
fields with insectary plants will usually have lower aphid populations 
when compared to fields with no insectary plants at all. We did not 
see a clear trend on hoverfly populations recorded in our treatment 
fields. We expected to see a higher number of these flies in fields 
with insectary plants. We also anticipated to have difference on 
hoverfly adult densities between fields with just alyssum compared 
with ones with two or more insectary plant species. On the 
contrary, we observed that hoverfly densities were statistically 
similar among fields with and without insectary plants.

There are several factors influencing population dynamics of both 
aphids and hoverflies in organic Romaine lettuce fields with and 
without insectary plants. The geographic location of the fields could 
have influenced our counts. We controlled this issue by having all 
the treatments in fields grouped together within the same area. The 
number of organic-certified insecticide applications per field might 
have caused some variation in insect populations. We are aware of 
this potential issue, but we have not analyzed that data yet. We will 
include pesticide use data in a future analysis. We also understand 
that a correlation does not necessarily mean causation. In our case, 
lower aphid numbers may not be solely attributed to the presence 
of insectary plants. There is also some attraction of beneficials to 
the hedgerow areas surrounding commercial fields. We noticed 
that two of our control fields had some sort of natural habitat in the 
surrounding areas. Hoverfly adults might be attracted to flowering 
plants in these habitats, potentially increasing their numbers at 
those nearby lettuce fields. We are interested in replicating this 
project during 2019 to corroborate our findings. 

It is still unclear why there was no difference on hoverfly densities 
among our treatment fields. However, there was a tendency to find 
more hoverflies in fields with higher aphid infestations. We could 
speculate that higher numbers of aphids as prey translated into 
more hoverflies. From our data, we could conclude that hoverflies 
were actively present across the Salinas Valley. We might have 
witnessed a sort of ‘system effect’ where control fields with no 
insectary plants are benefiting indirectly from nearby fields that 
do have the insectary plants. The authors of this project firmly 
believe that insectary plants could be taken as an area-wide effort 
to enhance the presence of beneficial insects, not only in organic 
fields, but also in conventional. 

Looking ahead, insectary plants could be considered a critical tactic 
within an IPM program in lettuce. Developing information on the 
correct mix of insectary plant species could increase the attraction 
of beneficials into the system. Insectary plants could also be the 
areas in the field to release beneficials into, since they offer the 
shelter, alternate food sources such as nectar, and prey for these 
beneficials to first establish under outdoor conditions. If interested, 
please, do not hesitate to contact your local UC IPM advisor on 
how to implement insectary plants in your system. 
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Figure 2. Life stages for a hoverfly (Diptera: Syrphidae): a) conspicuous adult with yellow and black stripes on the abdomen, b) tiny 
elongated and white hoverfly egg, and c) late-instar (mature) hoverfly maggot, from the genus Syrphus. Maggots are the only stage that 
preys upon aphids. Photos: A. Del-Pozo, UC IPM.



APRIL 2019 | CAPCA ADVISER         43

Figure 3. Weekly average count of winged adult 
aphids (gray bars) and hoverfly adults (black bars) 
captured on yellow sticky cards placed in organic 
Romaine experimental fields in the Salinas Valley, 
CA during summer 2018. Upper- and lower-case 
letters indicate separate and independent analysis. 
Within each analysis, different letters represent 
statistical differences among treatments. On the 
X-axis, ‘Control’ = fields without any insectary 
plants, ‘One_species’ = fields with just sweet 
alyssum, and ‘Two_species’ = fields with sweet 
alyssum + a different insectary plant species.
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Figure 4. Weekly average count of aphids (gray 
bars) and hoverfly maggots (black bars) recorded 
per plant from organic Romaine experimental fields 
in the Salinas Valley, CA during summer 2018. 
Upper- and lower-case letters indicate separate 
and independent analysis. Within each analysis, 
different letters represent statistical differences 
among treatments. On the X-axis, ‘Control’ = 
fields without any insectary plants, ‘One_species’ 
= fields with just sweet alyssum, and ‘Two_species’ 
= fields with sweet alyssum + a different insectary 
plant species.


