
Introduction
Cereal aphids can vector Luteoviridae viruses commonly referred 
to as Yellow Dwarf Viruses (YDV). Rhopalosiphum padi L is one of 
the more common cereal aphid vectors of YDV found in Canterbury. 
Foliar insecticides offer a method for reducing the aphid vector 
populations and hence the risk of YDV incidence. One of the principal 
factors in developing a strategy for aphicide inputs is knowledge of 
the persistence of products being used. The impact of the aphicide 
on the natural enemies of aphids is also important as they contribute 
to the control of aphid populations. Work in Australia in cotton crops 
shows that Karate Zeon® has a severe impact, Transform™ a low 
impact, and Pirimor® a very low impact on these predators. Mavrik® 
was not included in the publication but other work gives conflicting 
ratings on its impact on aphid predators, from low harm to harmful. 
This information does not relate directly to predators in New Zealand, 
as they are not necessarily the same species, but gives a general 
guide. To reduce the risk of resistance, growers should rotate with 
insecticides from a different chemical group (see Table 1).

The aim of this field trial was to evaluate the persistence of selected 
insecticides (Karate Zeon®, Mavrik®, Pirimor®, Transform™, Eco-oil®, 
and Poncho®-treated seed) to a cereal aphid species, R. padi L., to 
provide growers with information on their residual activity against 
cereal aphids.

Field trial
The wheat cultivar ‘Starfire’ treated with a seed treatment of either 
the fungicide Raxil® or Raxil® + Poncho® was sown on 19 April 
2017 into individual planter bags. The plants were kept in an insect-
proof shade house. At GS 23 on 7 June 2017, all plants grown from 
Raxil® treated seed were transferred to the field and sprayed with 
the insecticide treatments or the water control (Table 1). When the 
foliage had dried, four plants from each treatment were transferred 
to the entomology laboratory at Plant & Food Research. Ten large 
wingless aphids (R. padi) were attached to a leaf using clip cages. 
After 2 days, the number of live aphids was recorded. Every 2 days 
thereafter, four plants from each treatment were transferred from the 
field to the laboratory and 10 large wingless aphids were applied to 
each plant using the clip cages, until the insecticide-treated plants 
of each treatment had a similar number of live aphids as compared 
to water-treated plants, or when a mean of ≥ 50% live aphids was 
recorded. Seed treated plants were assessed for residual activity 
at GS12 and 21, before including them with the other treatments 
at GS23. Insecticide persistence (residual insecticide activity) 
was defined as the number of days that 30% or fewer live aphids 
remained on a plant. The active ingredients and rates tested are 
listed in Table 1. 

The experiment was repeated with selected treatments sprayed on 
3 July.

Key points

• A foliar aphicide persistence trial 
was set up in winter wheat sown 
in April 2017 at Plant & Food 
Research, Lincoln.

• The trial tested aphicides from 
four modes of action: synthetic 
pyrethroids (Karate Zeon® and 
Mavrik®), carbamates (Pirimor®), 
sulfoxamines (TransformTM) and 
chloronicotinyl (the seed treatment 
Poncho®). It also tested Eco-oil®.

• Poncho®-treated seed had 
residual activity to GS21 (32 
days after sowing). 

• TransformTM at a full rate gave 8 
to 14 days persistence, similar to 
previous trials. 

• Pirimor® gave 5 days persistence, 
similar to previous trials.

• The synthetic pyrethroids have not 
given consistent residual activity. In 
previous spring trials their residual 
activity ranged between 5 and 7 
days. In previous winter trials when 
the aphids weren’t confined to 
the plant with clip cages residual 
activity had been long e.g. 25 days 
for the full rate of Karate Zeon®. 
The repellancy effect of synthetic 
pyrethroids may have contributed 
to this long activity. In this trial, 
when the aphids were confined to 
the plant, the observed residual 
activity has been reduced to a half 
or less than half the length of time 
compared to previous trials.

• In addition to persistence, other 
factors need to be considered such 
as price, rotating modes of action 
to avoid resistance developing 
and choosing insecticides more 
compatible with beneficial insects 
(e.g. Pirimor® and TransformTM). 
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Table 1. The treatments used in the insecticide residue trial; foliar insecticides applied based on a water rate of  
200 l/ha. Note: 25 ml/100 l of a non-ionic wetting agent (Contact™ Xcel) was added to each insecticide before 
applying to plants.

Insecticide Active ingredient IRAC insecticide group Rate (ml/ha)
Water (control) * * *
Karate Zeon® 250 g/l lambda-cyhalothrin Synthetic pyrethroid (Group 3) 40
Karate Zeon® 250 g/l lambda-cyhalothrin Synthetic pyrethroid (Group 3) 20
Pirimor® 500 g/kg pirimicarb  Carbamate (Group 1A) 200 (g/ha)
Mavrik® 240 g/l tau-fluvalinate   Synthetic pyrethroid (Group 3) 150
Seed treatment (Poncho®) 600 g/l clothianidin Chloronicotinyl (Group 4A) 60 ml/100 kg seed
Eco-oil®1 851.5 g/l canola oil 10 ml/l
Transform™ 240 g/l sulfoxaflor Sulphoxamines (Group 4C) 100
Transform™ 240 g/l sulfoxaflor Sulphoxamines (Group 4C) 50

1 Eco-oil® label rate range 5 – 10 ml/l

Results
Transform™ (full rate) kept the percentage of live aphids at or below 30% for up to 14 days after plants were sprayed, 
while the half rate did the same for up to 10 days after spraying (Figure 1).The percentage of live aphids on plants from 
Poncho®-treated seed was 5% at GS12 and 20% at GS21 (32 days after sowing). By GS23, the mean percentage 
of live aphids on plants from Poncho-treated seed was at 75% (Figure 1). Plants sprayed with Pirimor® had <30% 
live aphids on the first two assessment dates, 2 and 5 days after spraying, but by the third assessment (7 days after 
spraying) a mean of 87% aphids were found alive (Figure 1). The percentage of live aphids on Eco-oil® treated plants 
was above 30% on both assessment dates. In the first trial, sprayed on 7 June 2017, numbers were generally above 
30% live aphids for the synthetic pyrethroid treatments of Karate Zeon® (full and half rate) and Mavrik®. 

The results with the synthetic pyrethroid treated plants was unexpected. Earlier trial work in 2015 has shown that 
full rates of Karate Zeon® (25 days), and Mavrik® (15 days) are more persistent when applied in winter (FAR Arable 
Update - Cereals 205). This was not the case in spring where trial work in 2016 showed shorter residual activity of 
Karate Zeon® (7 days) and Mavrik® (5 days). Therefore, selected treatments were resprayed on the remaining plants 
on 3 July 2017 (there were not enough plants to retest all of the treatments). The plants sprayed with the full rate of 
Karate Zeon® kept the percentage of live aphids at or below 30% at all assessment dates up to 14 days after spraying 
(Figure 2). The half rate of Karate Zeon® kept live aphids at or below 30% for all assessment dates up to 7 days after 
spraying. The percentage of live aphids on Transform™ treated plants for both full and half rates was below 30% for 
all assessment dates up to 12 days after re-spraying the insecticides. 

Transform™ had a similar residual activity in both experiments. Both rates of Karate Zeon® were more persistent in 
the second experiment. The average temperature for the 2 weeks after spraying was 7°C for the June experiment 
and 5.4°C for the July experiment. Possibly the lower temperatures in the July experiment slowed plant growth 
and dilution of the insecticide resulting in longer persistence of the Karate® treatments.  However, the persistence 
of Karate® was less in the 2017 experiments than in the 2015 experiment. The method used to expose aphids to 
insecticide residues in the present study differed from that used in the previous winter wheat experiment, to eliminate 
the impact of cold, windy and/or wet weather on aphid survival. In previous studies, plants were sown in the field. 
Aphids were added to the same plants over the course of the trial and these were left in the field. Aphids were not 
contained on the plants with clip cages. The method described here kept the plants in the field after spraying so that 
insecticides were subjected to the weather. Prior to each assessment date plants were shifted into the laboratory 
and then aphids were confined onto the plants with clip cages, thus eliminating the effect of weather on aphid 
survival. Synthetic pyrethroids are known to have a repellency effect on aphids. In the 2015 experiment aphids were 
not confined to plants with clip cages. Possibly the synthetic pyrethroid treatments in addition to killing aphids were 
also repelling them. In the 2017 experiment because the aphids were contained in clip cages any possible repellency 
effect would not have been observed.



Figure 1. The percentage of live aphids on wheat plants that had been sprayed with foliar insecticides on 7 June 
2017. Error bars are 95% confidence limits. The red horizontal line is at 50%, and the green line at 30%.

Figure 2. The percentage of live aphids on wheat plants that had been re-sprayed with Karate Zeon® or Transform™ 
on 3 July 2017. Error bars are 95% confidence limits. The red horizontal line is at 50%, and the green line at 30%. No 
plants for the Transform treatments were assessed on 17 July, 2017.
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Conclusions
Over the two winter wheat (2015 and 2017) and one spring barley (2016) aphicide persistence experiments, residual 
activity has been more consistent for some aphicides than others. The residual activity for Pirimor® has been about 5 
days and for a full rate of Transform™ about 8 to 14 days. The synthetic pyrethroids have not given consistent residual 
activity. In spring, their residual activity ranges between 5 and 7 days. In winter, if the aphids aren’t confined to the 
plant with clip cages, residual activity has been long e.g. 25 days for the full rate of Karate Zeon®. The repellancy 
effect of synthetic pyrethroids may have contributed to this long activity. When the aphids are confined to the plant, 
the observed residual activity has been reduced to a half, or less than half, the length of time compared to previous 
trials.

Persistence is one factor in selecting an aphicide. Other factors to consider include price, rotating modes of action 
to avoid resistance developing and choosing insecticides more compatible with beneficial insects (e.g. Pirimor® and 
Transform™).
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