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Introduction

Peristenus howardi Shaw (Hymenoptera: Braconidae) is a newly discovered species and recently
described (Day et al., 1999). This is the first parasitoid ofLygus species reported from the
Pacific Northwest and is of economic importance due to the high parasitism rates (87.4%) shown
in preliminary studies. Lygus species are of particular concern due to their damage in seed crops
valued at over $46 million in Washington State alone.

The life cycle ofPeristenus howardi involvesthe adult locating the host in the crop, in this case

alfalfa seed, and ovipositing into a 2nd or3rd instar Lygus nymph. The parasitoid then develops
within the host and emerges from the 5th instar Lygus nymph just prior tothe nymph molting to

the adult. The Peristenus larva then either drops to the ground or makes its way down the plant
and burrows into the ground. Underground, the parasitoid larva spins a cocoon and pupates.
Here, Peristenus can either diapause and over-winter or, if early enough in the season, it can
emerge and start the cycle over again for a second generation.

Tillage is a major cultural control activity in agricultural systems for seedbed preparation, weed
elimination, and the elimination of waste plant material. It is also used as a cultural control in
Integrated Pest Management (IPM) programs to destroy pest habitat as well as disrupt conditions
for soil inhabiting insects. Tillage usually occurs in the fall or early winter to knock down waste
plant material or to disrupt over-wintering pests and expose them to harsh winter conditions. In
the spring, seedbed preparation is essential and often, fields that lay fallow will be tilled
repeatedly for weed control. Tillage usually occurs at depth ranging from 2.5 cm as in light
harrowing or as deep as 30 cm for seedbed preparation. In Washington State, spring tillage can
run the gambit depending on the area it is grown in. To the southeast, a light harrowing is all

that is done and in the central basin, deep plowing as well as diker-damming is done for water
retention.

The effect of tillage on parasitoids has been noted in other systems such as those involving the
cereal leaf beetle (Ellis et al, 1988) and the pollen beetle (Nilsson, 1985). Since Peristenus
howardi spends part of its life cycle underground, it was thought that tillage could affect the
parasitoid as well. To test the effects of tillage we decided we would set up an experiment that
used a range of tillage schemes that would give us information we could use in a Lygus IPM
program for the region. To represent different areas, we used a light harrowing for one
treatment, a medium depth till as one treatment, and a deep till as the third treatment. Emergence
cages were placed over the tillage types to capture emerging P. howardi adults.
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Methods and Materials

The treatments were set up using a random block design with four replications ofthe three

treatments. Each treatment was randomly placed within ablock and the blocks were randomly

assigned next to each other inanalfalfa seed field located in Touchet, WA. The treatments were

3.66 mwide and 25 mlong. We did the appropriate tillage scheme in March before significant
plant growth occurred. Tillage depths were 2.5 cm to 5cm deep for the "light" till, 7.5 cm to 10
cmforthe "medium" till and 15+ cmforthe "deep" till.

The emergence cages consisted ofan approximately 61 cm square by 61 cm high cardboard box.

The boxwas waxed at the manufacturer forprotection from theweather. A 1.5 cm hole was
bored inthe upper corner of the box as well asthe cap of the vial that was to receive the

specimens with a cork borer. The cap ofa26 ml polystyrene vial was glued tothe box so the

hole in the cap lined up with the hole in the box and the boxes were transported and set up in the
field. The cages were assembled using duct tape to hold them together and an approximately 61
cm square by 0.61 cm thick piece ofexterior grade plywood was placed on top ofthe cage as
added protection from the weather. The cage was sunk into the ground approximately 5cm and
held down with stakes make from concrete reinforcing rod pounded into the ground on each side
and tie wire strung over the top of the cagebetween the stakes.

In mid-May, 10 emergence cages were randomly placed in each treatment and any plant material
was removed from under where the cages were placed. Collections were started in late May as

Lygus species moved into the field and continued until mid August, justbefore harvest. Vials

were changed every other day, placed in a cooler and transported back to the laboratory where
the samples were sorted and emerged parasitoids were counted. Acolleague expressed concern
over the presence ofspiders and any effect that they may have on my use ofemergence cages. I

also noted that certain areas of thefield seemed to dryoutfaster than others andresulted in
plants that were dry and brown asopposed to plants that were still green and wet. To see if these

factors had any effect, we noted ifthere were spider webs present orabsent inthe cages when
they were taken down as well as the condition ofthe surrounding plants. Analysis consisted of

ANOVA testing using Systat® 9.0 software when the experiment was complete.
Results

We first detected emerging P. howardi adults on June 2nd and they continued to emerge through

the 17 ofJuly. ANOVA analysis ofthe emergence with regard to tillage showed that there was

no effecton parasitoid emergence (Figure 1.).

To see ifspiders orifthe dryness ofthe plants had any effects, we performed ANOVA analysis
on the results ofour observations and found that spiders had not significantly impacted our
results (Figure 2.). However, the dryness ofthe area showed a significant effect (Figure 3.).
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Discussion

With this data in hand, we came to some important conclusions. First, tillage was not a factor in

the emergenceofP. howardi. This is good news for farmers showing they can continue to till as
needed without hurting the performance of the parasitoid. In the central part of Washington
State, certain tillage practices are mandated for water retention. These are very disruptive of the
soil and will not be detrimental to the emerging P. howardi adults thus supporting its use as a
biological control agent. Emergence was protracted over a month and a half period and indicates
that they are available to parasitize more than one generation ofLygus nymphs. Lygus hesperus
has 4 to 5 generations in a season and apparently P. howardi has at least two of these available
for oviposition. Coupled with a second generation ofP. howardi, parasitism will continue to
occur at high rates.

Apparently spiders are not of concern with regard to P. howardi. They were able to get through
any spider webbing that may have hindered their access to the collection vials and we noted that
even in vials containing webbing, P. howardi adults moved around readily without getting
tangled in the webbing. The dryness of the plants would indicate either one of two things. First,
the plant, by being dried out before the rest of the field, may have been an imsuitable host for the
Lygus sp. and so P. howardidid not occur in those cages in high numbers due to a lack ofLygus
hosts. Alternatively, the dry plants may have indicated unsuitable soil conditions for P. howardi
pupae and they failed to complete development due to a lack of moisture. We will be designing
an experiment for next season regarding irrigation to see what effect moisture has on P. howardi
development and performance.
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Figure 1. Results of ANOVA analysis betweentreatments (P = 0.754).

Least Squares Means

0.000

1.000

SPIDER

Figure 2. Results of ANOVA analysis of spider effects (P = 0.381).
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Figure 3. Results of ANOVA analysis of dryness effects (P O.OOO).
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