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Evaluation of Foliar Insecticide Approaches for
Aphid Management in Head Lettuce

John Palumbo, Clayton Mullis, Jr., Francisco Reyes, and Andreas Amaya

Abstract

Provado insecticide (imidacloprid) was compared to Admire and other
standard insecticides for management of aphids in head lettuce in Yuma 1995
and 1996. Foliar applications of Provado appear to provide an alternative
method of controlling aphids on lettuce comparable to prophylactic applications
of Admire. The prevention of aphid colonization in lettuce heads with Provado
may depend greatly on the timing and frequency of applications before harvest
occurs. These studies and other studies on spinach suggest that more than one
application of Provado will be necessary to adequately suppress aphid
contamination in heads. The label suggests that applications be timed 5 -7 apart.
Our data tends to support this recommendation. Furthermore, timing applications
should be based on days to harvest, level of aphid colonization and duration of
aphid migration.

Introduction

Green peach aphid, Myzus persicae (Sulzer), is a common pest of iceberg lettuce, Lactuca sativa, in the
western United States. This polyphagous aphid species causes economic damage to lettuce through direct injury, virus
transmission, and contamination of heads. Because most Western iceberg lettuce is packed in the field at harvest, it
must be relatively free of contamination by aphids and other pests. Consequently, lettuce is routinely treated with
insecticides throughout the season to prevent aphid colonization. Over the past two years aphid populations in the
Yuma area have occurred at manageable levels that growers can tolerate. These declines in pest populations can largely
be attributed to the use of Admire 2F ( imidacloprid) soil treatments which provide season long protection against
green peach aphids. However, an important development in the past year has been the formulation of an additional
imidacloprid product, Provado 1.6F, which was developed for use as a foliar spray. We conducted studies in the spring
of 1997 to evaluate the effects of Provado foliar applications compared with Admire and to develop use patterns
determining the proper timing and frequency for control of aphids in lettuce.

Materials and Methods

The study was conducted at the University of Arizona Yuma Agricultural Center. Lettuce 'Van max' was
direct seeded 6 Dec into double row beds on 42 inch centers and subbed up beginning on 7 Dec. Plots consisted of 4
beds, 75 feet long with a two bed buffer between the plots. Plots were arranged in a randomized complete block design
with four replications. Treatments consisted of the following:
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Treatment Regime Application type, rate and timing,

1. Admire 2F preplant soil injection, 12 oz/acre

2. Admire/Provado 1.6 F Preplant injection 12 oz / a single foliar application of Provado (3.75 oz)
at 7 days preharvest

3. Provado 2 foliar applications (3.75 oz) at 12 and 7 days preharvest

4. Provado 3 foliar applications (3.75 oz) at 36, 25 and 9 days preharvest; 1$` spray
initiated when aphid colonization was detected.

5. Experimental Foliar 3 foliar applications; The application timing was the same as Provado
treatment # 4 above.
ist spray: acetamiprid (0.05 lb AI/acre)
2nd spray: Aphistar (0.10 lb AI/acre)
3rd spray: Fulfill (0.09 lb AI/acre).

6. Conventional Foliar 3 foliar applications; The application timing was the same as treatments
4 & 5 above.
l' spray: Othene(0.75 lb)+ Dimethoate (0.5pt)
Zed spray: Provado (3.75 oz)
3`d spray: Endosulfan (0.75 lb AI/acre) +Dimethoate (0.5 pt)

7. Untreated control none

The Admire 2F treatments were applied as a preplant injection at a depth of 1.5" below the seed line at bed
shaping in 10 GPA final dilution. The foliar applications were applied at 60 PSI in 40 GPA total volume on 10 and
24 Feb, and 12 Mar. Insect data were collected only from the inner two beds of each plot at approximately 2 week
intervals (see Table 1). Ten plants were randomly selected in each plot and carefully placed inside 33 liter collection
cans made of galvanized steel. Wire mesh was placed near the bottom of the can to suspended the plants above a steel
funnel which emptied into 0.5 liter cardboard containers. Several large cotton wicks were saturated with methyl ethyl
ketone and placed inside each can. After 10 to 15 minutes, all leaves were shaken to dislodge aphids into the cans and
collected in the cardboard containers. Leaves were further examined to record any aphids which had not been
dislodged. Aphids were then transported to laboratory and placed at -10 C for 24 hrs. The number of alate(winged)
and apterous aphids were counted with the aid of a stereo microscope. Two yellow sticky traps were placed in the test
area to capture alate aphids throughout the season. Traps were replaced twice weekly and aphids were identified to
species. Infestation levels of apterous aphids were also estimated at harvest (21 March) by randomly selecting 10 plants
within each replicate and visually counting the number of aphids on wrapper leaves and heads.

Results and Conclusions

The aphid species in this study were comprised of both green peach aphid, Myzus persicae, and potato aphid,
Macrosiphum euphorbiae.The two populations varied in relative abundance throughout the study. Similar to the
results from our spring 1995 and 1996 trials, Admire 12 oz/acre provided seasonal control of aphids in spring head
lettuce and there was no significant contamination by aphids in lettuce heads. Consequently, the Admire followed by
the Provado treatment at 7 day PHI was not necessary and thus did not did not provide any additional control. The
Provado treatment applied at 12 and 7 days before harvest did not protect the heads from aphid contamination.
Apparently, the aphid numbers were to great when applications were initiated. The three foliar regimes initiated when
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aphid colonization was first observed provided control comparable to the Admire preplant treatment. A few aphids were
detected on swapper leaves at harvest, but heads remained free from contamination in these treatments. Based on the
results of this study and similar studies in 1995 and 1996, the following conclusions should be considered when
planning mangement strategies for aphids in desert lettuce lettuce crops.

Admire 2F can provide season -long control of the aphid complex that occurs in desert lettuce. We have
consistently shown that reduced rates (12 oz) provide as good control as full labeled rates.

A spray program with Provado can provide a foliar alternative to a prophylactic Admire application for aphid
control. However, proper timing and frequency of application are critical for successful control of aphids with
foliar alternatives at harvest. Applications of Provado should be initiated when aphids first begin to colonize
lettuce plants, and followed at 10 -14 day spray intervals thereafter. Plants should be sampled every 5 -7 days
to assess aphid colonization.

Employing a Provado spray program will require more time and effort in sampling to ensure protection of
lettuce heads at harvest. The margin of error can also be greater using Provado rather than Admire, as
weather, irrigation, field operations and other factors can prevent proper timing of application.

The use of Provado spray program may not be cost/effective relative to a preplant Admire application
(depends on number of applications and spray costs), but may reduce selection pressure for aphid resistance
to Admire.

Neither Provado nor Admire provides economic control of western flower thrips as a stand alone products.
Our studies have shown that combinations of Provado with endosulfan or acephate greatly enhance thrips
efficacy.

Table 1. Sample dates and associated slant stases of lettuce.

Sample Date Plant size

14 Dec 1 leaf

28 Dec 2 -3 leaves

14 Jan 4 -5 leaves

27 Jan 7 -8 leaves

6 Feb 11- 13leaves

18 Feb 17 -18 leaves; early heading

2 Mar 21 -22 leaves; mid heading, 3 " diam. heads

14 Mar 22 -24 leaves; preharvest, 6" diam heads
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Figure 1. Seasonal aphid colonization on lettuce treated with several foliar insecticide

regimes and Admire, YAC, spring 1997
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Figure 2. Contamination of lettuce plants and heads at harvest, YAC, spring 1997
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Figure 4. Colonization of untreated lettuce plants by alate and apterous aphids, YAC, spring 1997
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Figure 5. Correlation of slate aphid numbers on yellow sticky traps and apteroud aphids

colonizing untreated lettuce plants, YAC, spring 1997
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