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Evaluation of Imidacloprid (NTN 33893) for
Control of Aphids on Broccoli

J.C. Palumbo, C.H. Mullis, Jr. & F.J. Reyes

Abstract

The new insecticide Imidacloprid (NTN 33893), which is currently being
developed for use on vegetable crops, was evaluated on broccoli for control of
aphid species. Studies conducted in the spring of 1991 showed that this material
applied postemergence as a granular formulation was extremely effective in
preventing aphid colonization throughout the season. Aphid control and broccoli
yields were significantly greater in plots treated with Imidacloprid. Due to low
numbers of aphids in 1992, we were unable to detect differences in aphid
numbers between Imidacloprid treatments and the untreated control.

Introduction

The cabbage aphid, Brevicoryne brassicae, and the green peach aphid, Myzus persicae, are pests of all cole crops
in Arizona. Populations of these aphids begin to build after planting, usually in the late winter and spring. When
populations are high, their feeding may distort leaves, causing them to curl. Aphids in these protected areas often
are difficult to reach with insecticides, and control becomes very difficult. Although high populations can stunt plant
growth, their contamination of the marketable heads of broccoli and cauliflower is the major concern to producers.
As a result, chemical control is often initiated prior to head formation to prevent populations from reaching large
levels. However, the efficacy of aphicidal sprays such as endosulfan or mevinphos has proved to be short -lived
resulting in the need for two or more applications if aphid immigration continues over a long period. Also, there
is concern over the increase in M. persicae populations which are resistant to insecticides. The arrival of the new
experimental insecticide NTN 33893 (Imidacloprid) offers a potential alternative aphicide for several commodities
(Elbert & Overbeck 1990, Oetting & Anderson 1990). The objective of this study was to evaluate this new
insecticide for the management of these aphid species.

Materials and Methods

Spring 1991. Broccoli, var. ' arcadia', was direct seeded into double row beds on January 15, 1991. Plants were
spaced 8 inches between rows and 40 inches between beds. Each plot measured 2 beds by 75 ft, with an untreated
bed between plots. Treatments were arranged in a randomized complete block design with 4 replications. Granular
formulated materials were applied at either planting or postemergence with a gandy box. At planting applications
of DiSyston 15G and Imidacloprid 2.5G were made on January 15 by delivering the granules just below the seed
line. Plots were subsequently irrigated on January 17. Postemergence applications of Imidacloprid 2.5G were made
on March 14 by placing the material into the soil just below the roots. Plots were irrigated on March 15.
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The initial assessment of aphid populations was conducted shortly after plant thinning on Feb 20. Twenty -five plants
per plot were randomly selected. All leaves on each plant were sampled for alate and apterous aphids. The total
number of leaves per plant was recorded on each sample occasion. Similar samples were taken on March 21 and
April 8. Due to extremely large aphid numbers in most treatments at the end of the study (Apr 24), treatments were
assessed by a binomial sampling procedure. The sample consisted of visually observing 50 plants per plot and
indicating the number of plants with apterous aphids in the upper canopy, terminal or head. Marketable yield was
assessed by randomly selecting 25 plants per plot and removing the head from each plant. Heads were considered
non -marketable if they were stunted, discolored, or were contaminated with aphids or honeydew.

Winter 1991 -92. Broccoli, var. ' arcadia', was direct seeded into double row beds on October 29, 1991, and spaced
8 inches between rows and 40 inches between beds. Plants were thinned at 6 inch intervals on December 1, 1991.
Each plot measured 3 beds by 50 ft, with an untreated bed between plots. Treatments were arranged in a
randomized complete block design with 6 replications. A fiowable formulated material was banded as a soil drench
immediately following planting to the top of each row directly on the seed line. Two rates of Imidacloprid 240FS
(0.324 and 0.108 oz AI /1000 row ft) were applied with a CO2 backpack sprayer delivering 20 gal /acre at 40 psi.
The material was incorporated into the soil by running an overhead sprinkler irrigation system for 12 hour sets.

Assessments of aphid populations were initiated shortly after plant thinning on Dec 3. Ten plants per replicate were
randomly selected at 10 day intervals thereafter. All leaves on each plant were sampled for aphids. The total number
of leaves per plant was recorded on each sample occasion. The total number of slate and apterous aphids and
percent of plants infested were recorded. Marketable yield was assessed by randomly selecting 20 plants per
replicate and removing the head from each plant.

Results and Discussion

Spring 1991. Aphid numbers in the Yuma Valley were relatively high during the study as a result of abnormally
cool temperatures extending through April. Early during the experimental period however, aphid colonization
proceeded very slowly and consisted primarily of M. persicae. Effects of the application of Imidacloprid at planting
were not observed at 35 days after planting (February 20; Table 1). The postemergence treatments had not be
applied at that time. No significant differences in aphid numbers were detected among treatments at that time . In
general, there were very few apterous aphids on plants, with the exception of treatments in one replication. Due
to this variation, it is difficult to determine the activity of Imidacloprid applied at planting on this sample.
Throughout the remainder of the experiment, aphid populations reached very high densities in the study area. There
were no differences among treatments in the numbers of slate aphids on any sample occasion. We do not attribute
this to lack of efficacy of any material or timing of application. Rather, this observation is probably due to
immigration of slate aphids into the study area throughout the experimental period.

Numbers of apterous aphids on plants treated with the high rate of Imidacloprid at postemergence were significantly
lower than all other treatments at 7 days after sidedress application (March 21; Table 1). Approximately half of
the plants in those plots were infested. This was significant, considering that > 95 % of plants in all other
treatments were infested. With the exception of plants receiving the high rate of Imidacloprid applied at
postemergence, aphid number remained high 27 days after sidedressing (April 10; Table 1). The plants receiving
the high rate of Imidacloprid at both planting and postemergence contained significantly fewer aphids as compared
with untreated check. All plants that were sampled on this occasion were infested with aphids, although the plants
with the postemergence treatments of Imidacloprid contained primarily immigrating slates. In addition, those plants
contained no B. brassicae. In contrast, numbers of B. brassicae were increasing rapidly on plants in the other
treated and untreated plots.

At the termination of the study, a significantly lower percentage of aphids were observed on plants which received
postemergence applications of Imidacloprid (Table 2). A significantly higher proportion of the plants treated with
Imidacloprid at postemergence produced marketable heads. Plants that received applications of Di- Syston,
Imidacloprid at planting or no insecticide, were severely stunted. In most cases, those plants failed to produce a head
of marketable size or quality (Table 2). This was a direct result of aphid feeding and contamination.
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Winter 1991 -92. Results of this study are presented in Table 3. The aphid populations during the 1991 -92 broccoli
season did not reach levels needed to establish statistically significant differences between the Imidacloprid
treatments and the untreated control. Population levels were extremely low during December and January due to
cooler weather and unusual amounts of precipitation. The population began to reach measurable levels at the
termination of the study when plots were harvested on February 10. However, variation in sample counts made it
difficult to detect treatment differences. There were no differences in the number of marketable heads. Less than
1% of heads were observed to be contaminated.

Conclusion. The granular treatments of Imidacloprid were effective in reducing aphid populations and producing
aphid -free marketable heads with a single postemergence application. Because aphid populations in spring 1991 were
abnormally high for an extended period, Imidacloprid applied at the present rates are probably sufficient for future
development. The lack of aphid pressure in the winter of 1991 -92 makes it difficult to assess the effectiveness of
Imidacloprid applied as a soil drench at planting. However, further investigations with seed- treatments and timing
of postemergence application could lead to improved uses of the material. This compound is efficacious against M.
persicae and B. brassicae and could be a valuable addition to the chemical alternatives currently available for use
in vegetable pest management programs in Arizona.
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Table 1. Mean number of aphids per plant on broccoli treated with granular insecticides at Yuma, AZ, Spring 1991

Treatment Timing' Ratel

Mean no. of aphids / plant % plants

alatae apterae total infested

February 203

Di-Syston PL 7.400 0.62 a 0.62 a 1.24 a 38 a

Imidacloprid PL 0.054 0.63 a 1.53 a 2.13 a 50 a

Imidacloprid PL 0.108 0.73 a 1.32 a 2.05 a 42 a

Imidacloprid PE 0.054 0.65 a 1.75 a 2.40 a 48 a

Imidacloprid PE 0.108 0.62 a 1.84 a 2.46 a 40 a

Untreated 0.76 a 1.87 a 2.63 a 48 a

March 214

Di-Syston PL 7.400 2.62 a 193.9 a 195.5 a 95 b

Imidacloprid PL 0.054 3.50 a 240.9 a 244.5 a 100 b

Imidacloprid PL 0.108 1.92 a 158.4 ab 160.3 ab 100 b

Imidacloprid PE 0.054 3.33 a 202.7 a 205.9 a 95 b

Imidacloprid PE 0.108 2.97 a 23.9 b 26.9 b 55 a

Untreated 1.40 a 238.7 a 240.1 a 98 b

April 105

Di-Syston PL 7.400 14.8 a 112.5 ab 127.3 ab 100 a

Imidacloprid PL 0.054 18.6 a 208.1 a 226.7 a 100 a

Imidacloprid PL 0.108 20.6 a 165.9 a 186.5 a 100 a

Imidacloprid PE 0.054 15.2 a 53.6 be 68.8 be 100 a

Imidacloprid PE 0.108 15.1 a 7.9 c 23.0 c 100 a

Untreated 11.1 a 205.6 a 216.8 a 100 a

Means within column followed by the same letter are not significantly different (P =0.05; Ryan's Q Test).

2

3

4

5

Planting treatments (PL) were applied with gandy box delivering the granules below the seed line (Jan 1, 1991)
and postemergence applications (PE) were applied by side -dressing the granules into the soil just below the roots
(Mar 14,1991).
Actual rate delivered was (oz ai. per 1000 row feet).
2 -leaf stage ; 95 % of aphids were identified as M. persicae and 5% were B. brassicae.
8 -leaf stage ; 95 % of aphids were identified as M. persicae and 5% were B. brassicae.
14 -leaf stage ; 85 % of aphids were identified as M. persicae and 15 % were B. brassicae.
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Table 2. Percentage of plants infested with aphids and marketable heads per plot at harvest in broccoli on April 30,
1991 at Yuma.

Treatment Timing' Rate 2
% plants with
apterous aphids'

% non -marketable
heads 4

Disyston 15G PL 7.400 100 a 90.0 ab

Imidacloprid 2.5G PL 0.054 100 a 97.5 a

Imidacloprid 2.5G PL 0.108 97 a 85.5 b

Imidacloprid 2.5G PE 0.054 33 b 35.0 c

Imidacloprid 2.5G PE 0.108 0 b 7.5 d

Untreated 100 a 95.0 ab

Means within column followed by the same letter are not significantly different (P =0.05; Ryan's Q Test).

' Planting treatments (PL) were applied with gandy box delivering the granules below the seed line (Jan 1, 1991)
and postemergence applications (PE) were applied by side - dressing the granules into the soil just below the roots
(Mar 14,1991).

2 Actual rate delivered was (oz ai. per 1000 row feet).
' % of plants which contained colonizing apterous aphids in the upper plant canopy, terminal and head ; 35% of

aphids were identified as M. persicae and 65% were B. brassicae.
' % of broccoli heads which stunted, discolored, or were contaminated with aphids or honeydew.
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Table 3. Mean number of aphids per plant on broccoli treated with Imidacloprid 240FS at planting at Yuma, AZ,
Winter 1991 -92.

Date Treatment 2 Rate'

Mean no. of aphids' per plant % plants

alatae apterae total infested

10 Dec Imidacloprid 0.324 0.0 a 0.0 a 0.0 a 0.0 a

Imidacloprid 0.108 0.0 a 0.0 a 0.0 a 0.0 a

Untreated 0.1 a 0.1 a 0.2 a 5.0 a

20 Dec Imidacloprid 0.324 0.1 a 0.2 a 0.3 a 5.0 a

Imidacloprid 0.108 0.1 a 0.0 a 0.1 a 7.5 ab

Untreated 0.7 a 1.0 a 1.7 a 32.5 b

30 Dec Imidacloprid 0.324 0.1 a 0.1 a 0.2 a 10.0 b

Imidacloprid 0.108 0.4 a 0.6 ab 1.0 ab 22.5 b

Untreated 0.7 a 1.7 b 2.4 b 55.0 a

10 Jan Imidacloprid 0.324 0.1 a 0.1 a 0.2 a 2.5 a

Imidacloprid 0.108 0.1 a 0.2 a 0.3 a 7.5 a

Untreated 0.4 a 0.6 a 1.0 a 32.5 a

7.5 a
20 Jan Imidacloprid 0.324 0.1 a 0.0 a 0.1 a

Imidacloprid 0.108 0.3 a 0.3 a 0.6 a 10.0 a

Untreated 0.3 a 0.5 a 0.8 a 20.0 a

30 Jan Imidacloprid 0.324 0.1 a 0.0 a 0.1 a 2.5 a

Imidacloprid 0.108 0.1 a 0.2 a 0.3 a 10.0 a

Untreated 0.1 a 0.2 a 0.3 a 10.0 a

10 Feb Imidacloprid 0.324 0.2 a 2.5 a 2.7 a 45.0 a

Imidacloprid 0.108 0.2 a 2.5 a 2.7 a 57.5 ab

Untreated 0.4 a 6.8 a 7.2 a 80.0 b

Means within column followed by the same letter are not significantly different( P =0.05; Ryan's Q Test).
I 100% of aphids were identified as M. persicae.
2 treatments were applied by applying Imidacloprid as a soil drench and applying it directly onto the soil above

seed line at planting. The material was irrigated into the soil using overhead sprinklers.
3 Actual rate delivered was (oz ai. per 1000 row feet).
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