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To test the hypothesis that reduced application rates can effectively control the codling moth and to compare the
performance of Proptec and airblast sprayers, we defined experimental blocks in a commercial orchard west of
Quincy, Washington (Figure 3). We sprayed plots with Guthion or the new reduced risk insecticide Intrepid
(methoxyfenozide) at either the label recommendation rate (1X) or half of the label rate (0.5X). Afterward and
throughout the growing seasons we collected foliage and apples from the middle and top of the canopy (Figure 4).
To determine the effectiveness of the insecticides and their residual persistence, we bioassayed codling moth
larvae by placing them in direct contact with the leaves and apples (Figures 5, 6). For the trees treated with
Guthion, we also analyzed residues on leaf and apple surfaces. Finally, we determined the toxicity of the
insecticides against codling moth larvae feeding on leaf surfaces (Figure 7).

Airblast Proptec Airblast  Proptec
Sprayer Sprayer Sprayer Sprayer

FIGURE 3. Plot design for testing effect of
sprayer type and reduced application rates
on persistence of residues and bioactivity
against codling moth larvae. The 1X rate for
Guthion was 1 Ib Alfacre. The 1X rate for
intrepid was 0.25 Ib Al/acre. The plot and
treatment layout was repeated three fimes.
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FIGURE 5. We placed five larvae on laaf disks
and counted the living larvae at the and of
24 frours. The leaf disks show codling moth
feeding as wviewed from the top of the leal

{above) and from the bottom of the leaf (below).
Codling moths cannot survive to the pupal stage

by feading exclusively on leaves, but they will
crawl over them in their search for apples.
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FIGURE 6. For the appie bioassay,
five larvae were placed on the surface
of the apple. Larval entry holes were
counted after 24 hours.
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FIGURE 7. Dose-response curve for neonate
codling moth larvae exposed fo leaf disks treated
with diffarent concentrations of Guthion. Mortality

of larvae was recorded after 24 hours. The data
were subjected to & statistical procedure called
probit analysis fto generate the cunves and estimate
the lathal concentration to 50% (LC50) and 95%
(LCOE5) of the tested larvae.

We’'re still processing data at this writing, so | can only present our preliminary analysis of the results from trees
treated with reduced rates of Guthion and compare the performance of the sprayers at this writing. The airblast
and Proptec sprayers gave similar distributions of Guthion residues, whether leaves were collected from the
middle or the top of the canopy (Figures 8, 9). On most collection days, we did observe somewhat higher residues
at the top of the canopy from the Proptec sprayer than from the airblast sprayer, but differences were not
statistically significant.

Guthion residues from the first application dissipated from leaf surfaces at about equal rates regardless of the
sprayer that was used and the application rate. On the other hand, residues after the second application of
Guthion seemed to decline more rapidly than after the first application (Figures 8, 9). Possible reasons include
much higher temperatures in late July, which would increase volatilization, and greater frequency of overhead
irrigation, which would increase wash-off from the leaf surfaces.
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FIGURE 8. Guthion residues on leaves collected FIGLURE 9. Guthion residues on leaves colfected
from the mid-canopy level of appla trees. The from the top of the canopy of apple frees.
first application was made on May 31, 2002. The First application was made on May 31, 2002. The
second application was made on July 23, 2002. second application was mada on July 23, 2002,
The horizontal lines across the graph depict the The horizontal lines across the graph depict the
residue levels corresponding to the concentration residue levels corresponding to the concentration
estimated for the LCS0 and the LC36. estimated for the LC50 and the LC35.
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Guthion residues remained higher than the LC95 for at least 30 days after application (Figures 8, 9). As a rule of
thumb, we expect residues above the LC95 to kill all of the larvae that come in contact with the pesticide. When
we bioassayed the leaves from different collection dates, we observed that 90-100% of larvae died on samples
collected 30 days after application (Figure 10, 11). However, many larvae survived on leaf samples collected
about 30 days after the second application. Thus, the results from the codling moth bioassay and the residue

analysis were consistent with one another.

Most importantly, the reduced application rate of Guthion (0.5X) caused larval mortality percentages very similar to
the full rate (1X) (Figures 10, 11). Although application rate did not affect how long bioactivity lasted, percentage
larval mortality decreased more quickly after the second application than after the first, again coinciding with the

dissipation rate of the residues.
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FIGURE 10. Persistance of Guthion bicactivity FIGURE 11. Persistence of Guthion bioactivity
against codling moth larvae exposed fo feaves against codiing moth larvae exposed fo leaves
collected from the middle of the canopy. Trees coflectad from the top of the canopy. Trees wene
were sprayed using the Froptec sprayer. Similar sprayed using the Proptec sprayer. Similar frends
trends in mortality were observed on leaves from in mortality were observed on leaves from the
the frees treated with the airblast sprayer. trees treated with the airblast sprayer.

Efficacy of Guthion against codling moth larvae placed on apples did not last as long as residues on foliage
(Figure 12). The test that we used was very conservative: five larvae were placed on the surface of the apple and
then the apple was examined for entry holes. Efficacy seemed to decline dramatically after 20 days but differences
between sprayers and location in the canopy did not affect ability of larvae to bore into the apples.

One interesting and unexpected observation was larval
mortality on untreated foliage. We had set up the experiment so
that drift between plots would be minimized. However,
commercial applications of Guthion were being made nearby in
other parts of the orchard. Furthermore, residues left from the
use of carbaryl (Sevin) as a fruit-thinning agent seemed to
cause some larval mortality. This observation suggests the
hypothesis that a grower who does not use insecticides but is
surrounded by neighbors using them may reap some insect
control benefits from either drifting residues or at least the
reduction in the area wide codling moth population. This
hypothesis may be worth further investigation considering the
increasing numbers of certified organic fruit growers among the
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more conventional growers.
Average Number of Codling Moth Entry Holes Per Apple
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FIGURE 12. Average number of entry
holes in apples after exposing neonate
codling moth farvae for 24 hours.

We are continuing to determine whether reduced application rates can be just as efficacious as the label rates.
One cautionary note is that some pesticide products may have strict prohibitions against using less than the label
prescribed rate. However, many products do not have such proscriptions. These pesticides should be candidates
for further research on reduced application rates. The potential cost savings could move growers from the red to
the black while reducing environmental residues and worker exposure.

Dr. Allan Felsot is an Environmental Toxicologist with WSU’s Food and Environmental Quality Laboratory. He is a
frequent contributor to AENews and can be reached at (509) 372-7365 or afelsot@tricity.wsu.edu.
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