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GROWER SUMMARY 

Headline 

The first year of research has made good progress on the use of alternative, biological 

methods for the control of pests and diseases in blackcurrant 

Background and expected deliverables 

The overall aim of the proposed project is to develop new management methods for key pests 

and diseases of blackcurrants, giving priority to alternative, biological methods, and then 

integrate them into an Integrated Pest and Disease Management (IPDM) programme which 

will be evaluated and refined in large scale field experiments in the final two years of the 

project. Work will target Botrytis, the most important disease of blackcurrants which causes 

significant losses in fruit quality, and two important pest problems, blackcurrant leaf midge and 

sawfly which are currently controlled by routine insecticide applications. The aim will be to 

develop appropriate improved management methods for each target to improve control whilst 

reducing dependence on and unnecessary use of pesticides. 

Summary of the project and main conclusions 

Progress on each objective of the project is summarised below 

Objective 1: Botrytis cinerea 

18 genotypes have been identified, including both advanced breeding lines and a few 

commercial cultivars, which vary in their susceptibility to Botrytis. Propagated material from 

SCRI will be sent to EMR within the next few weeks. Controlled inoculation experiments will be 

conducted soon to assess whether susceptibility to botrytis is correlated with other 

morphological characters. Furthermore, latent botrytis has been assessed on nearly all 

cultivars/breeding lines at two cultivar trial sites. Other morphological characters recorded on 

these genotypes were also delivered to EMR. These data will be analysed to detect any 

association between susceptibility to botrytis and morphological characters. Historical samples 
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will be analysed for the incidence of botrytis rot and to assess whether the incidence is 

associated with filter blocking.  

 

Preliminary investigations at SCRI have identified physical differences in epidermal strength 

and structure across a range of blackcurrant germplasm; these measurements will be 

correlated with evaluations of Botrytis infection over the next 2 years.  

 

Field trials have shown that supplementing blackcurrant plantations with Bombus terrestris 

dalmatinus nest boxes at the point of flower opening increases yield and fruit size of 

blackcurrant (Ben Hope and Ben Gairn) and this is particularly important in periods of poor 

weather when naturally occurring pollinating insects are less active. Pathology results were 

unclear and more replication is needed to ascertain whether Bombus pollinated crops are less 

susceptible to Botrytis infection. 

 

 

Objective 2: Blackcurrant leaf midge 
 

Crop damage assessment in fruiting plantations 
 

A 3 year, replicated large plot experiment was started in April 2010 in 7 commercial 

blackcurrant plantations in England, to investigate the effects of blackcurrant leaf midge 

attacks on crop growth and yield. The plantations included establishing versus fully 

established crops of Ben Alder, Ben Hope and Ben Tirran. Galling damage, yields and shoot 

growth were recorded in replicate plots treated with synthetic pyrethroid insecticides (bifenthrin 

and/or lambda cyhalothrin) where blackcurrant leaf midge attacks were low, versus untreated 

plots where populations were high. 

 

Pheromone trap catches showed that the 7 different commercial plantations had widely 

varying levels of leaf midge at the outset. The first generation midge flight started in early April 

and reached a peak in late April to early May. A mean peak number of 25 midges per trap 

were captured for the first generation in the untreated plots. The second generation midge 

flight started in the last week of May to early June. Peak numbers captured averaged 81 per 

trap. 
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The insecticide treatments applied to the treated plots reduced numbers of galls per shoot by 

67% and 79% for the first and second generations respectively. Catches of midges in the sex 

pheromone monitoring traps were also reduced by 38% and 80% for the two generations, 

respectively. Regressions between the numbers of galls recorded per shoot and the mean and 

peak numbers of midges caught in the sex pheromone traps in the untreated were not 

significant. More data is required over several seasons. 

 

The gall midge attacks did not affect yield in the first year. The grand mean yield for the 

treated plots (7527 kg/ha) was very similar to the grand mean yield for the untreated plots 

(7583 kg/ha). Dormant season shoot growth measurements have yet to be made. The 

experiment will be continued for 2 further years to determine long term effects of blackcurrant 

leaf midge attacks on growth and yield. 

 

Crop damage assessment in cut down bushes 
 

The first of a series of 3 field experiments was done in leaf midge infested plantations at 

Adamston Farms Ltd, Scotland, to examine the effects of midge attack on extension growth in 

cut down bushes. The aim was to evaluate the effects on galling damage and extension 

growth, of control of both the first and second generation (1st+2nd gen treatment) of 

blackcurrant leaf midge, versus control of the second generation only (2nd gen treatment). 

These would be compared to an untreated control treatment. Sprays of bifenthrin were applied 

on 15 and 24 May for the first generation, and on 23 June for the second generation.  

 

The 1st+2nd treatment reduced the numbers of galls by 84% and 93% at the two 

assessments, respectively. Photographs taken of representative plots on 10 and 24 June 

showed that the gall midge was stunting shoot growth, but dormant season shoot growth 

measurements to determine the full effects of the treatments have yet to be made. 

 

Timing and efficacy of insecticides 
 

A small plot replicated field experiment was done in 2010 to evaluate the efficacy of foliar 

sprays (500 l/ha) of UKA385a, Hallmark, Brigade or Calypso for control of first generation 

blackcurrant leaf curling midge. Treatments were a factorial comparison of the 4 products 

(UKA385a, Calypso, Hallmark, Brigade) at 3 timing combinations (1 spray at 5 days, 1 spray at 
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15 days, 2 sprays, one at 5 and one at 15 days, after a threshold catch of > 10 blackcurrant 

leaf midge males had been captured per trap in the two sex pheromone monitoring traps 

deployed in the plantation) versus an untreated control (double replicated). A summary of the 

findings of the experiment is as follows: 

 

Spray timing was found to be important for effective control of blackcurrant leaf midge with the 

insecticides tested. Insecticides worked best when they were applied at the 5 days after 

threshold timing i.e. during the early part of the midge attack. At this time, females were laying 

eggs in the shoots tips and the eggs were developing and hatching. Application was before or 

at the early stages of gall formation. Insecticide application 15 days after the pheromone trap 

threshold was largely ineffective. The numbers of galls already present were not reduced, and 

only at best partial reductions in the numbers of semi-mature and mature larvae present in the 

galls were achieved. Two sprays were, thus, not significantly better than one as the second 

spray was largely ineffective. Monitoring with sex pheromone traps was thus important to 

getting good results. The results suggest that pheromone traps need to be deployed well 

before the start of the midge flight, probably by early March at the latest, and it would be best if 

they were monitored more frequently, probably twice weekly until the threshold is reached. 

 

Hallmark, Brigade and UKA385a all gave effective control of blackcurrant leaf midge when 

applied 5 days after pheromone trap threshold. Hallmark and Brigade performed rather 

similarly. They both reduced the numbers of galled leaves by > 80% and gave a very high 

degree (>98%) of control of larvae in galls. Hallmark may be an effective alternative to Brigade 

and other bifenthrin products when approval for bifenthrin is lost in spring 2011. However, 

these synthetic pyrethoids have very broad-spectrum activity and they are likely to be very 

harmful to the midge’s natural enemies including the parasitoid Platygaster demades and 

anthocorid predatory bugs, as well as to the natural enemies of other blackcurrant pests. 

Ideally, use of these products should be avoided so that blackcurrant IPM programmes which 

exploit natural enemies can be developed. 

 

A single spray of UKA385a gave virtually 100 % control of larvae in galls. UKA385a is 

selective insecticide which is less likely to have harmful effects, especially persistent ones, on 

natural enemies. It is likely to be compatible with IPM programmes and priority should be given 

to its development for control of blackcurrant leaf midge and possibly other pests in UK 

blackcurrant IPM. These results indicate that UK385a is slower acting and because of this it 
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does not prevent leaf galling occurring. However, it did give a high degree of efficacy of control 

of larvae. Bayer CropScience, the parent company of UKA385a, will not be undertaking 

relevant crop specific studies on bees and therefore they request, on the grounds of 

responsible stewardship, that applications are timed post flowering in the absence of such 

information.  

 

The Calypso treatment did reduce larval numbers significantly, but only by 47% and 66% at 

the two assessment dates, respectively - a notably lower degree of efficacy than the other 

treatments. The results suggest that Calypso has at best only very limited effectiveness for 

control of blackcurrant leaf midge. 

 

The findings of this study are preliminary. Further work is needed to validate them and 

especially to explore timing of application of UKA385a and Hallmark in relation to pheromone 

trap catches more closely. For experiments in 2011, it is suggested that the pheromone traps 

are monitored twice weekly during the critical period and timings of application of UKA385a 

and Hallmark 1, 3, 7 and 10 days after threshold are evaluated. 

 

Can unmated females reproduce? 
 

It was demonstrated that unmated female midges were unable to produce viable offspring and 

this increases the potential of the pheromone as a mating disruption system to control 

populations in blackcurrant crops. 

 

Objective 3: Blackcurrant sawfly 
 

A method for culturing blackcurrant sawfly (N. olfaciens) has been tested and proven to be 

effective. Analyses of both hexane washes and collections of volatiles from male and female 

N. olfaciens showed a series of saturated and unsaturated, long-chain n-alkanes, as has been 

found in several other sawfly species. The major component was identified as (Z)-9-tricosene 

in both males and females. However, there were no obvious differences in the profiles of 

compounds from males and females, either qualitatively or quantitatively in that amounts of 

material found in hexane washes were not significantly different and amounts produced in 

collections of volatiles were not obviously different. In other sawfly species it has been 

reported that the female sex pheromone is actually the product of oxidative breakdown of one 
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of the hydrocarbons. Oxidative cleavage of (Z)-9-tricosene would give nonanal and 

tetradecanal, but significant amounts of these were not detected consistently in either hexane 

washes or collections of volatiles. Future work should focus on analysis of hexane washes and 

collections of volatiles by GC linked to electroantennographic (EAG) recording from the male 

sawflies to detect candidate pheromone components. If some of the minor poly-unsaturated 

hydrocarbons are being oxidised then amounts of the corresponding aldehydes could be very 

small and the structures of these would be more difficult to predict. 

 

Financial benefits 

New knowledge obtained in this project will enable growers to manage the important pests and 

diseases on blackcurrant more effectively with less reliance on pesticides. In particular: 

 

1. Accurate predictions of B. cinerea infection risk may enable growers to time sprays 

and hence to increase spray efficacy. 

 

2. Integration of biocontrol agents with fungicides may reduce Botrytis development 

without increasing fungicide use. 

 

3. Potential correlation of physiological characters with Botrytis development may 

accelerate breeding of less susceptible cultivars. 

 

4. Understanding fungi responsible for filter blockage may enable appropriate control 

measures to be developed and implemented.  

 

5. Crop damage assessment of blackcurrant leaf midge would allow growers to focus 

control measures where they are needed and avoid spraying in plantations where 

damage is cosmetic. 

 

6. Crop damage assessment of blackcurrant leaf midge would allow growers to focus 

control measures where they are needed and avoid spraying in plantations where 

damage is cosmetic. 

 

6



7. Establishment of thresholds for the newly developed leaf midge sex pheromone 

trap will enable sprays to be scheduled and timed to improve control and reduce 

insecticide use. 

 

8. A pheromone based control method for leaf midge would allow growers to control 

the midge without use of insecticides. 

 

9. A monitoring trap for blackcurrant sawfly and attendant treatment thresholds would 

allow growers to focus control measures where they are needed and avoid 

spraying in plantations unnecessarily close to harvest. 

 

10. An improved Integrated Pest and Disease Management programme combining the 

above components would allow a substantive reduction in pesticide use, reduced 

incidence of residues and improved sustainability.  

 

Action points for growers 

 

• The trials are at a preliminary stage, but growers should consider supplementing 

pollination in blackcurrant plantations with commercially available boxes of  the native 

bumblebee Bombus terrestris audex in the future. 

 

• Growers interested in using the newly designed blackcurrant leaf midge trap to time 

spray applications should contact Jerry Cross (jerry.cross@emr.ac.uk). 
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