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The results and conclusions in this report may be based on an investigation
conducted over one year. Therefore, care must be taken with the

interpretation of the results.

Use of pesticides

Only officially approved pesticides may be used in the UK. Approvals are normally
granted only in relation to individual products and for specified uses. It is an offence
to use non-approved products or to use approved products in a manner that does not
comply with the statutory conditions of use, except where the crop or situation is the

subject of an off-label extension of use.

Before using all pesticides check the approval status and conditions of use.

Read the label before use: use pesticides safely.

Further information

If you would like a copy of the full report, please email the HDC office
(hdc@hdc.org.uk), quoting your HDC number, alternatively contact the HDC at the

address below.

Agriculture and Horticulture Development Board

Stoneleigh Park

Kenilworth

Warwickshire

CV8 2TL

Tel: 02476 692051

The contents of this publication are strictly private to HDC members. No part of this
publication may be copied or reproduced in any form or by any means without prior

written permission of the Horticultural Development Company.
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Grower summary

Headline

Neonicotinoid insecticides (including Calypso, Gazelle and Centric) show promise for

curative control of raspberry cane midge larvae.

Background and deliverables

Raspberry cane midge is a major pest of raspberries in the UK. Growers currently
rely on chlorpyrifos sprays for control. If use or registration of chlorpyrifos on
raspberry was lost there would be no effective control for cane midge. The pest
would increase and severely limit the productivity of raspberry plantations. The sex
pheromone of the raspberry cane midge has been identified by EMR and NRI and
pheromone traps are now available commercially for monitoring the pest to time
spray applications. Work is in progress in HortLINK project HL0175 (SF74) to
develop methods of using the pheromone for control of the pest by attract and Kkill
methods, mass trapping or mating disruption, but mixed results have been obtained
to date and it remains uncertain as to whether an effective pheromone based control

method can be developed.

From 2003-05 in project SF 59, EMR conducted three trials to evaluate a wide range
of alternative insecticides to chlorpyrifos for control of cane midge. None of the
alternative products tested were found to be either suitable or sufficiently effective for
commercial purposes. Treatment with Talstar + LI700 (adjuvant) reduced larval
populations by 93% in one trial but synthetic pyrethroids have persistent harmful

effects on natural enemies and their use is incompatible with IPM.

Importantly, recent work in Poland has indicated that the neonicotinoid insecticides
acetamiprid (Gazelle) and thiamethoxam (Centric) have significant activity against
cane midge. The neonicotinoid, thiacloprid (Calypso), is already approved for use on
raspberry, and whilst it did not show promise in project SF59, further investigation is
warranted. This finding needs to be verified and the most effective product and
timing of spray application identified. Use of silicone based adjuvants (e.g. Break
Thru 240 S) which may aid penetration of insecticides into splits also needs to be

investigated.
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The expected deliverables from this project were:

Identify an effective neonicotinoid insecticide for control of raspberry cane midge.
Ascertain the optimum timing of spray application in relation to pheromone trap
catches.

Determine whether the addition of a silicone based adjuvant significantly improves

the performance of insecticides against cane midge.

Approval may be needed for some of the products identified.

Summary of the project and main conclusions

Two small scale replicated, randomised plot design trials were conducted to assess
the efficacy of Calypso, Gazelle and Centric (applied with and without a wetter) in
comparison to chlorpyrifos, against raspberry cane midge larvae. An untreated
control was included. The first trial examined the curative effect of the sprays, i.e.
when larval infestation was already present. In this trial the sprays were applied to
canes with artificial splits that had been made 7 days earlier and which already
contained eggs and larvae. The second trial tested the efficacy of preventing larval
infestations in cane splits that were made 7 days after application. Sprays were
timed using the sex pheromone lures in white delta traps. Applications were made in

a volume of 1000 I/ha using an air assisted knapsack sprayer.

The main conclusions of this project were:

A spray of Calypso, Gazelle or Centric was effective at controlling raspberry cane
midge larvae when applied curatively to larvae in cane splits but were ineffective
when applied as preventive treatments 7 days before midge attack.

Treatments at half the recommended rate with the addition of Silwett L-77, were
equally as effective as the full dose pesticide alone against developing infestations of

cane midge.

Applications timed to occur within 7 days of the peak flight of male cane midge

resulted in good levels of control.
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Applications of neonicotinoids as preventive treatments were not effective at stopping

eggs and larvae developing in raspberry cane splits.

Further work to validate these findings and to explore a wider range of intervals
between treatment and midge attack is needed before reliance on these treatments
for control of cane midge on raspberry can be recommended. Calypso is approved
for use on protected and outdoor raspberry. Gazelle is approved for use on protected
raspberry, but only on non-fruiting crops. Centric is not approved for use on

raspberry.

Financial benefits

Chlorpyrifos is relied on for control of cane midge in the UK but approval for use on
the crop is under threat. If alternatives to control these pests cannot be found,
should approval for chlorpyrifos be lost, raspberry production would become
uneconomic in the UK. Finding alternative treatments is crucial to the raspberry
industry. At current prices, treatment of 1 ha of raspberry at the recommended dose

with Lorsban, Calypso or Tracer costs £14, £39 and £50 respectively.

Action points for growers

Calypso, Gazelle and Centric show promise for curative control of raspberry cane

midge larvae.

A silicone wetter improves efficacy. The addition of Silwet-L77 reduces the amount of
insecticide used by 50% but maintains the efficacy, thus reducing costs and risks of

residues in the fruit.

Further work to validate these findings and to explore a wider range of intervals
between treatment and midge attack is needed before reliance on these treatments

for control of cane midge on raspberry can be recommended.
Calypso is approved for use on protected and non-protected raspberry. Gazelle is

approved for use on protected raspberry, but only on non-fruiting crops. Centric is not

approved for use on raspberry.
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The use of raspberry cane midge monitoring traps give better timing of spray
applications than the ADAS prediction model, increasing the efficacy of the

insecticides applied.
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Science Section

Introduction

Raspberry cane midge (Resseliella theobaldi) is one of the most damaging pests of
raspberry. It can render production uneconomic in the absence of effective control
measures. Raspberry cane midge does not attack the fruits directly and low
populations may not cause significant crop damage and may go unnoticed.
However, the pest can build up rapidly and cause severe damage, weakening and

killing canes, which results in crop loss.

Chlorpyrifos (Dursban etc.) is the only insecticide approved in the UK for control of
raspberry cane midge. It is normal practice to apply a spray against the first
generation of midges in spring according to the time of emergence predictions
supplied by ADAS. The aim is to control the first generation adequately in order to
prevent the second and third generation from being sufficiently numerous to cause
significant damage. Sprays are directed to the base of the canes where most of the

splits, and hence infestation, occurs.

Chlorpyrifos is due to lose its approval on raspberry in the UK in 2008 under the EU
review of pesticides. Alternative chemical control treatments need to be identified for

this pest.

In 2003, a replicated field experiment was conducted to screen alternative products
for control of raspberry cane midge (Cross, 2003; Cross & Gordon, 2003). For
raspberry cane midge, two sprays of Decis, Dursban, Dynamec, Tracer (spinosad),
Calypso (thiacloprid), Mavrik (tau-fluvalinate), Trigard and 60145C (fipronil) were
sprayed against second generation attack on 24 June and 3 July 2003. Only the
standard product Dursban was effective. None of the other treatments gave a
satisfactory standard of control. It is assumed that chlorpyrifos is effective as it was
able to kill the larvae inside the splits as well as kill adults and possibly prevent egg
laying. Dursban contains particularly effective wetting agents and this may have

aided penetration into the splits.
In 2004, a further replicated field experiment was conducted, to screen alternative

products for control of raspberry cane midge (Cross, 2005). The raspberry cane

midge experiment in 2004 was unsuccessful because populations of the pest failed
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to develop despite an extended effort to provide artificial splits for oviposition. The
reason for this is unknown. Sprays were applied at the appropriate time. The site

was very heavily infested in 2003 and a successful trial was conducted there.

In 2005 another two replicated field experiments were conducted to test sprays of
Lorsban WG, Talstar + LI700, Mavrik + LI700, NI25 (contains acetamprid),
acrinathrin, Plenum or Dicarzol (contains formetanate) (Cross, 2005). For the first
experiment single sprays were applied. The second experiment repeated the first
experiment on the same plots but with two applications of the treatments. Only the
Lorsban treatment was statistically significant at reducing numbers of midge larvae
by 95% and the results indicate that it should remain the standard for commercial

treatment for raspberry cane midge.

Methods and materials

Site

A suitable site for the 2009 trial was identified at Yalding (J A Worley Ltd, Kenward
Road Yalding, Kent ME18 6JP). The crop was heavily infested with raspberry cane
midge in 2008. On 18 Mar 2009 the tunnels were uncovered. The trial used the
shorter end tunnel (85 m) of cv. Sevianna; other tunnels contained Maravilla. The
Spanish tunnel had two rows of raspberries which were cut to the ground the
previous autumn. The row spacing was 3.2 m and the post spacing was 8 m.

Monitoring midge populations

Pheromone trap: Two raspberry cane midge sex pheromone traps (standard white

delta trap with a polythene dispenser containing 100 ug of a blend of the racemic
major component of the raspberry cane midge sex pheromone and the three c11
minor components each at 30% of the major component) were deployed in the centre
of the experimental plot at a height of 0.5 m above the ground on 19 March 2009.

The number of males captured each week was recorded (Fig. 1).
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Figure 1. Mean sex pheromone trap catches of raspberry cane midge males in
two traps in the experimental plantation at Yalding, Kent. The traps were first
deployed on 19 March 2009

Treatments

Treatments were a single spray of a range of 4 insecticides alone or in admixture
with Silwett L-77 (Table 1). The first application was as a curative treatment while
the second application was preventative. The same plots and experimental design

were used for both applications (Table 1).

On 7 May 2009, shortly after the peak of male midge flight, an artificial split
approximately 10 cm long was made in each of 50 primocanes per plot. Cane splits
were made 6 days before the first spray application (13 May). Splits (x10/plot) were

harvested 8 days after the first spray.

A second trial examined the preventative efficacy of the treatments. The splits were
made 6 days after the treatments were applied (19 June). The second assessment
was made 20 days after the second application (1 July). A sample of between 50
and 70 canes with splits were taken from each treatment. Ideally 15 canes per plot
were harvested, however, because of previous sampling and poor regrowth after the

autumn pruning this was not always possible.
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Table 1. Treatments applied in experiments 1 and 2

Treat |Active substance and Product(s) Product dose
no. |formulation (/ha)
1 |480 g/l thiacloprid SC Calypso 250 ml
2 1480 g/l thiacloprid SC Calypso + 125 ml +
Silwett L-77 Silwett L-77 ** 500 ml
20 % ww acetamiprid Gazelle 500 g
20 % ww acetamiprid Gazelle + 250 g +
Silwett L-77 Silwett L-77 ** 500 ml
25 WG thiamethoxam Centric *400 g
25 WG thiamethoxam Centric + *200g +
Silwett L-77 Silwett L-77 ** 500 ml
Untreated® -
Chlorpyrifos 48 EC Chlorpyrifos 48 EC 151
80% polyalkyleneoxide modified |Silwett L-77 500 ml
heptamethyltrisiloxane
10 |Untreated

+500 g/ha is max. for protected crops

T initially Natralis L but this was removed late in the trial

* max. dose for pear sucker

** label states ‘on edible crops provided that the statutory conditions of use for the

pesticide are followed and that the pesticide is not used at more than 50% of the

maximum approved rate for that application, 0.05% (0.5 ml/ly’

Spray application

Sprays were applied at a volume rate of 1000 I/ha using a Birchmeier B 245 air
assisted knapsack sprayer fitted with a pink micron flow restrictor delivering 890
ml/min. Plots were sprayed for 86 seconds each (43 seconds/side) to deliver 1.28

litres of spray per plot.

Experiment design
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A randomised block experimental design was used with 4 replicates. Plots were 4 m
lengths of two single rows within the tunnel. Spray drift was prevented by the use of

a screen.

Assessments

For the first assessment, 10 primocanes each bearing at least one artificial split were
sampled from the central area of each plot on 21 May 2009. They were returned to
the laboratory at EMR where the numbers of larvae and eggs in each split were
counted under a binocular microscope. The length of each split was also measured
to the nearest 0.5 cm so that the densities of larvae and eggs per cm length of split

could be calculated.

For the second assessment, sampling was done on 9 July 2009. Levels of
infestation were lower by the second assessment so the sample size was increased
to 15 canes per plot. Ideally 60 canes per treatment (15 canes per plot) would be
assessed but on several plots this was not possible due to poor crop regrowth. Extra
canes were taken from the other plots of the same treatment, and the same

procedure followed for counting egg and larval densities in the laboratory.

Statistical analyses

The total number of larvae per 100 cm of split were calculated and analyses of

variance were done on the data after log1o(n+1) transformation to stabilise variances.

Results

After the first assessment no eggs were found in any splits and larvae numbers were very
low in the majority of treatments, high numbers of larvae were obtained from the untreated
control plots (Table 2). Statistically significant treatment differences were revealed by the
analyses of variance of the log1o(n+0.1) transformed numbers of larvae. All of the
treatments significantly reduced the numbers of cane midge larvae in artificial cane splits
except Silwett L-77. Calypso alone significantly reduced the numbers of larvae, but was
less effective than the other pesticide products with and without a wetter. Silwett L-77 alone
did not reduce the numbers of larvae in cane splits. Table 2. Curative spray trial. Mean

numbers and mean log1(n+1) transformed numbers of raspberry cane midge larvae
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per split and per 100 cm of split for the first application. Splits made: 7 May 2009,
Sprayed: 13 May 2009, Assessed: 21 May 2009

Treatment

. Calypso

. Calypso + Silwet L-77
. Gazelle

. Gazelle + Silwet L-77t
. Centrict

. Centric + Silwet L-77t
. Chlorpyrifost

. Silwet L-77

. Untreated

Fprobt

SED (15 df) - comparisons with

controlt

© 0o N OO b~ W DN -

- other comparisonst
LSD (P=0.05) - comparisons with
controlt

- other comparisonst

No. larvae per split

No. larvae/100 cm split

n log1o(n+1) n log1o(n+1)
0.120 0.022ab 18.46 0.092a
0.008 0.003a 0.97 0.065a
0.005 0.002a 0.67 0.036a
0.000 0.000a 0.00 0.000a
0.000 0.000a 0.00 0.000a
0.000 0.000a 0.00 0.000a
0.000 0.000a 0.00 0.000a
0.325 0.076bc 61.95 0.694b
0.645 0.149¢c 91.32 1.192b

0.071 <0.001
0.057 0.202
0.066 0.233
0.121 0.430
0.140 0.497

T Note ANOVA was done with treatments 4, 5, 6 and 7 excluded as all the data were zero values

After the second treatment application (preventative) the numbers of larvae were

much lower than at the first assessment (Table 3).

Analysis of variance of the

logio(n+0.1) transformed data showed no significant treatment effects (P < 0.05).
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Table 3. Preventative spray trial.

Mean numbers and mean logi(n+1) transformed

numbers of raspberry cane midge larvae per split and per 100 cm of split after the

second application. Sprayed: 19 June 2009, Splits made: 25 June 2009, Assessed: 10

July 2009
Treatment No. larvae per split No. larvae/100 cm split
n log1o(n+1) n log1o(n+1)
1. Calypso 0.04 0.02 0.54 0.14
2. Calypso + Silwet 0.25 0.08 2.85 0.40
3. Gazelle 0.10 0.04 1.27 0.23
4. Gazelle + Silwet 0.31 0.10 3.52 0.43
5. Centric 0.05 0.02 0.54 0.16
6. Centric + Silwett 0.15 0.05 1.72 0.29
7. Chlorpyrifos 0.10 0.04 1.48 0.21
8. Silwet 0.01 0.01 0.15 0.05
9. Untreated 0.47 0.13 5.60 0.57
Fprob 0.634 0.588
SED (25 df) — comparisons with control 0.073 0.259
- other comparisons 0.084 0.299

Conclusions

The main conclusions of this project were:

A spray of Calypso, Gazelle or Centric was effective for controlling raspberry cane

midge larvae when applied curatively to larvae in cane splits but were ineffective

when applied as preventive treatments 7 days before midge attack.

Treatments at half the recommended rate with the addition of Silwett L-77 were

equally as effective as the full dose pesticide alone against developing infestations of

cane midge

Applications timed to occur within 7 days of the peak flight of male cane midge

resulted in good levels of control

Applications of these neonicotinoids as preventative treatments 7 days before attack

were not effective at stopping eggs and larvae developing in raspberry cane splits
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Further work to validate these findings and to explore a wider range of intervals

between treatment and midge attack is recommended.
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