Understanding Aggregation Behavior of the Leaffooted plant bug Leptoglossus zonatus

Andrea Joyce', Brad Higbee?, David Doll3, Roger Duncan*, Kris Tollerup®

(1) University of California Merced (2) Wonderful Orchards (3) UC Cooperative Extension, Merced County (4) UCCE Stanislaus County (5) UCCE Kearney Agriculture Station Parlier

Objective 1 Objective 2

OBJECTIVES Aggregation Behavior

Background:
* Determine which factors result in aggregation and/or attraction of L. zonatus has an aggregation behavior which might be exploited Objective 1: Determine which factors result in aggregation and/or Objective 2:
L. zonatus under lab conditions for insect management. As eggs hatch, nymphs cluster together attraction of L. zonatus under lab conditions. Determine which factors result in aggregation and/or attraction of
+  Determine which factors result in aggregation and/or attraction of and tend to remain in groups. Adult L. zonatus are observed in L. zonatus under field conditions
aggregations as well I
L. zonatus under field conditions S | | | |
. Determine which factors result in dispersal from agaregations of Attraction will be investigated in lab bioassays using sexually mature Factors which were found o influence attraction and aggregation in the
| - virgin male and female adult L. zonatus. Lab trials will be run using lab will be manipulated under field conditions. Understanding the
L. zonatus under lab and field conditions standard lab conditions, 25°C and 14:10 light: dark conditions. aggregation behavior of L. zonatus, and the ability to manipulate L.
zonatus behavior in the field are the goal of this work. Field work is
INTRODUCTION Preparing insects for bioassays critical to determine if lab results holdup in the field. This work will be
conducted in field cages from spring through fall. Large numbers of
Leaffooted bugs (Leptoglossus species) are large, seed-feeding insects Lab colonies of L. zonatus are maintained year round, with additional insects will be required for this work to replicate results. We will maintain
that move from native host plants to crops such as almonds, pistachios, insects collected from the field when they are abundant. If you find large colonies throughout the year.
and pomegranates. Their long mouthparts pierce through almonds, leaffooted bugs or aggregations, please call the Joyce Lab and we will
feeding on developing kernels (Fig. 1a). In the early stages of almond come collect the insects. We are thankful for the help finding additional

development this feeding can cause gummosis or sap on developing
almonds (Fig. 1b), indicating the bugs have been feeding; early season

field sources of leaffooted bugs whenever possible. Objective 3

feeding also causes the almonds to discontinue growth and drop from e «’\?‘*‘ o) Y= o
the tree. Bug feeding later in the season can impact the kernel, with f-' B i Objective 3:
strikes or lines on the almond kernel. | | o |
Fig. 4a. L. zonatus eqgs hatching; Fig. 4b. L. zonatus nymphs ' Determine which factors result in dispersal from aggregations of
clustering together; Fig. 4c. L. zonatus adults on pomegranate. | Q'ﬁ L. zonatus under lab and field conditions
Previous studies describe Leptoglossus species including Leptoglossus | In the spring with warming temperatures,
zonatus aggregating in winter, under tree bark, in buildings and in the | aggregations of L. zonatus begin to disperse.
interior of trees (McPherson et al. 1990). In the central valley as well, Fig. 6a. 5™ instar L. zonatus, These are Fig. 6b. Cages such as this are used fo We wiII.observe aggregation§ in the field to |
Leptoglossus spp. have been observed aggregating in winter. As isolated in groups and checked daily to isolate newly emerged virgin males in a determine the conditions which promote their
Fig. 1a. L. zonatus feeding Fig. 1b. Gummosis temperatures warm up in the spring, Leptoglossus spp. have been remove newly emerged, virgin male or separate room from cages of adult virgin dispersal. Our goal is to observe a number of
, _ ' female adults. females until they are sexually receptive. . . .
observed dispersing from aggregations (Daane et al. 2008). aggregations in the field. Both natural
\When substantial gummosis or almond drop is observed, insecticide occurring aggregations and lab reared insects Aggregation
applications are often applied for insect control. However, by the time Cages of fifth instar nymphs of L. zonatus are set up weekly (Fig. 6a,b). in field cages will be observed. of L. zonatus
the damage is observed, the insects may have already dispersed. Winter Aggregations: These cages are checked daily to collect newly emerged virgin adult L.
Management of these insects may be more effective through monitoring | o | zonatus. New adults are identified as male or female, and separated
with traps to detect insects as they move into an orchard before damage Aggregations of adultlLeptoglos\.sus Spp. are obseryed n wmter (Fig. into male only or female only cages. Male only cages are maintained in
is significant, or perhaps to trap insects late in the season. Sa). FOT another species, L. occidentalis, aggrggatlon pehaV|or of a separate room from female only cages. This prevents insects from
adults is seasonal (Blatt and Borden 1996). This may similarly be the being exposed to odors prior to behavioral bioassays.
case fOl' L zonatus in the Central Va”ey Of Ca”meia- UnderStanding We would like to thank the following people for assistance with this project; Student Assistants at UC Merced,

the factors or cues which contribute to the formation of aggregationS, Rebecca Quinte for designing the wind tunnel, Andrew Loera and Karen Cedano for insect collections, Andrew
: : . Ob'ective 1 'C Ontinu ed Loera and Cassandra Strizak for assisting with insect pehawor trials, ann Holguin- Monarch Bio Systgms, |
and also the factors or cues which contribute to dispersal from ) Buchanan Hollow Farms Le Grand, Merced County; Jim Ledford, Gustine, Merced County; Dr. Marieli Vacari of

: : C UNESP, Brasil; Dr. Apurba Barman UC Merced.
aggregations, will help us understand the timing of when we may see Q: Are L. zonatus females more attracted to males, females, or a

L. zonatus in fields and anticipate the need for management. combination of both?
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Fig. 3. Field-cage study of feeding damage by leaffooted bugs. only be used for one trial. Trials will also be done under winter conditions.
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