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Temporal Activity of New Insecticide Chemistries
Against Beet Armyworm in Lettuce

John C. Palumbo and David L. Kerns

Abstract

Three new insecticide chemistries (Alert, Spinosad and Confirm) were evaluated and
compared with standard chemistries for temporal mortality of beet armyworm in
lettuce. Field assessment and lab bioassay were conducted at the thinning, heading,
and harvest stage of lettuce. Results from both the field and laboratory indicated
similar trends for the temporal activity of the products. Alert appears to be have the
most rapid `knockdown activity" with 100% mortality consistently occurring by 2
DAT. Spiniest, a naturalyte insecticide, has activity similar to Larvin. Both require
2 -3 days to achieve complete larval mortality . Confirm, a new IGR selective for
lepidoptera, requires significantly more time to achieve complete mortality (4-5
DAT). It can be compared with Bt (Xentari) activity in that it has initially slow
activity. However, unlike Bt, it can effectively cause complete beet armyworm
mortality. The results of this study are consistent with similar studies we conducted
in 1994 and 1995 and provide basic guidelines concerning the activity and
assessment of the performance of these materials in the field. However, PCAs and
growers will ultimately be able to develop specific use patterns for these materials
within their individual lettuce pest management programs.

Introduction

With the continuing burden of increasing regulatory actions and environmental concerns, the agricultural
community has been facing the loss of a number of insecticide products. A recent example would be the withdrawal of
Phosdrin from the vegetable market. Fortunately, the loss of Phosdrin for aphid control on lettuce coincided with the
registration of an effective alternative product (Admire). There is also speculation that some of the more broadly toxic
compounds such as Lannate and Orthene, may be pulled from the market in the next few years. As these older chemicals
are lost, the introduction of replacement products that can live up to both regulatory and grower standards will be critical.

The Arizona vegetable industry is fortunate that there are several new insecticide chemistries currently being
developed that offer novel modes of action and selective activity. Some of the most exciting breakthroughs in agricultural
chemicals have come in the last few years with the development of several new classes of chemistry for the control of
lepidopterous pests such as beet armyworm. These insecticides are similar in that they are relatively selective for worms,
and safe to use and apply. . The pyrrole insecticide, Alert (American Cyanimid), is in a novel class of chemistry which

does not disrupt the nervous system, but rather prevents energy production at the cellular level. Another new chemistry
being developed is tebufenozide, Confirm (Rohm and Hass), an insect growth regulator, that disrupts insect development
rather than being toxic to the nervous system and is only effective against worms. Finally, Spinosad(Dow), a novel

actinomycete product that is derived through fermentation of a naturally occurring microorganism, has shown excellent
activity against beet armyworm larvae feeding on treated foliage. Although currently in the developmental stages, these
new products will probably be available for use in lettuce in the next 1 -2 years. The objectives of this study were to
compare and document the temporal mortality of several new and currently available insecticides against beet armyworm
larvae after they have been applied to lettuce in field and laboratory tests.

Materials and Methods

Lettuce `Desert queen' was direct seeded into double -row beds on 8 Sep at the Yuma Valley Agricultural Center,
Yuma, Az. Each plot consisted of four, 30 f: long beds spaced 42 inches apart and bordered on each side by an untreated
bed. Plots were arranged in a completely randomized block design with 4 replicates. The following insecticides were
evaluated: Alert (American Cyanamid) at 0.15 lb ai/ac; Lannate (DuPont) at 0.75 lb ai /ac; Spinosad(Dow Elanco) at 0.09
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lb ai/ac; Larvin (Rhone Poulonc) at 0,75 ib ai/ac; Confirm (Rhome and Hass) at 0.13 ib ai/ac and Xentari (Abbott) at 1.0
ib ai/ac. Research conducted the past 3 years shows that the above rate for each insecticide is adequate to achieve control
in field conditions. An untreated control was also replicated in the study.

Field Evaluation. Foliar applications of the treatments were made on I O Oct (thinning stage), 25 Oct (heading
stage) and 1 Dec (Harvest) with a hand -held CO, sprayer operated at 60 psi, delivering 20 gall acre. Spreader -sticker
(Triton -X) was included in all spray treatments at a rate of 0.25% of the total volume. Mortality of beet armyworm larvae
was investigated by marking plants within each sprayed replicate and making daily counts of larval mortality. Five individual
plants in each replicate that contained at least 2 live second instar larvae were identified and marked. A minimum of 10
larvae per replicate were used in the study. Marked plants were sampled by direct observation for the presence of dead,

live or absent larvae for five consecutive days following each foliar application. Larvae were considered dead if they did

not respond to touch or were visibly desiccated. Larvae were considered live if they responded to touch by moving. Larvae
were considered absent if they could not be found on or beneath the plant during inspection. Mean % mortality was
calculated for each replicate by summing up the number of dead and absent larvae and dividing by the total numbersof
larvae. Data were converted to percent alive, dead or absent and transformed using an arsine transformation. Differences
between treatments was determined using a 1 -way ANOVA and LSD,.

Laboratory bioassay. Temporal mortality was similarly assessed using laboratory- reared beet armyworm larvae
obtained from a lab culture from the USDA Res. Lab., Stoneville, MS. Egg masses of beet armyworm were received

at YAC 5 -7 days prior to the each bioassay. The eggs were placed in artificial diet and allowed to hatch. Following each
field application (<12 hr; see above), 4 treated leaves from each replicate were collected and placed in 100x15 mm petri
dishes. Five, 2nd instar larvae were placed on each leaf and held at ambient room temperature within the lab. A moist
piece of filter paper was placed in the bottom of each dish to reduce leaf desiccation. Larval feeding and mortality was
assessed daily over a 5-day period. Larvae were considered dead if they did not respond to touch or were visibly desiccated.
Larvae were considered live if they responded to touch by moving. Mean % mortality was calculated for each replicate by
summing up the number of dead larvae and dividing by the total numbers of larvae. Data were converted to percent alive,
dead or absent and transformed using an arsine transformation. Differences between treatments was determined using a

1 -way ANOVA and LSD, .05.

Results and Discussion

Beet armyworm populations at YAC were very high in the fall of 1995. Consequently we were able to select

a uniform sample for the study at both thinning and heading stages. The study was not conducted at harvest because of
insufficient numbers of larvae in the field. Results were similar in the thinning and heading tests as shown inFig 1. At

one day after treatment (1 DAT), the Alert and Lannate treatments provided 90 -95 % mortality, and by 2 DATthey had
killed > 99% of the larvae. The Spinosad and Larvin treatment did not appear to have as rapid activity. At 1 DAT, 80 -90

% mortality was observed and by 3 -DAT, 100 % of the larvae were dead. All four of these treatmentshad significantly

greater mortality At 1 DAT than the other treatments. Confirm did not provide significanly higher mortality than the
untreated control or Xentari at 1 DAT. However, by day 2, larval mortality had exceeded 80 %. Complete (!00 %)
mortality was observed in the Confirm tretamnent at 4 -5 DAT. Mortality never exceeded 60 % in the Xentari plots for
4 days. At 5 DAT, Xentari had only caused about 80 % mortality. The incidence of high (15 -25 %) mortality in the

untreated control is largely a reflection of the high number of absent worms in the samples. Many of the plants sampled

contained no worms or were badly damaged. In this case, it is possible that the worms were killed by a natural enemies

or moved to an adjacent plant when a large portion of the foliage on the marked plant had been consumed.
The laboratory bioassay show very similar trends to the field data (Fig.2). An exception to this would be the

Xentari treatment at the thinning stage (Oct 10) where > 90% mortality was observed by 3 DAT. This may have been
due to the small foliage size (3-4 Ivs /plant) at thinning resulting in more concentrated coverage. Because Xentari is a Bt,

consumption of adequate amounts is important for its activity. The fact that the larvae were confined in the dish may

partially explain this phenomena and some researchers have shown that Bt can actually repel beet armyworm larvae.
Mortality in the untreated control was higher than we anticipated during the thinning stage bioassay. However, at the

heading and harvest bioassay mortality was less than 10 %.
The pooled analysis of the lab bioassay is also similar to mortality observed in the field. The Alert appears to

have the most rapid "knockdown" activity with 100% mortality consistently occurring by 2 DAT. In this regard, this new

products activity is similar to Lannate, the current industry standard for beet armyworm control. Spinosad, has activity

similar to Larvin (another registered larvacide in lettuce); both require 2 -3 days to achieve complete larval mortality .

Confirm, a new selective IGR, reqires significantly more time to achive complete mortality (4 -5 DAT). It can be

compared with Bt ( Xentari) activity in that it has initially slow activity. However, unlike Bt, it can effectively cause

complete beet armyworm mortlaity.
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In summary, Industry has again developed several excellent tools for worm control in vegetable crops. Our

study supports previous research demonstrating the excellent activity of these new chemistries against lepidopterous

larvae in desert lettuce production. It also illustrates the differences in temporal activity among the new and standard

insecticides. More importantly , this information provides basic guidelines for assessing the activity and performance of
these materials. Upon registration, PCAs and growers will be able to develop use patterns for the insecticides specific

to their individual pest management programs.

Fig 1. Temporal mortality of Beet Armyworm to selective insecticides in small plot trials, YAC, Oct 10, 1995
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Fig. 2 Temporal mortality of lab reared Beet Armyworm to selective insecticide in a lab bioassay .
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Fig 3. Temporal mortality of lab reared beet armyworm to insecticides in lab bioassay.
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