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Soft Fruit

Developing novel biocontrol methods 
for pests and disease in blackcurrant
This factsheet summarises the recommendations made 
following the completion of a Defra funded Horticulture LINK 
project, which aimed to develop improved management 

methods for pollination, Botrytis, blackcurrant leaf midge  
and blackcurrant sawfly in commercial blackcurrants.

Action points

For Botrytis control

•	 The first three fungicide sprays applied from first flower are 
the most important treatments for Botrytis control. If an 
effective fungicide programme is applied at this time, then 
there is no benefit from additional fungicides near to harvest.

1. Blackcurrant plantation coming into full cropping
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•	 There is some evidence to suggest that high nitrogen 
treatments may lead to a high incidence of Botrytis in 
blackcurrant.



Introduction

Recent Defra funded Horticulture LINK projects have 
successfully developed novel biocontrol methods for controlling 
key pests and diseases in protected raspberry (HL0175), 
strawberry (HL0191) and plum and cherry (HL0189) crops. 
In each case, the work has led to reduced dependence 
upon traditional crop protection products, particularly close 
to harvest, thereby reducing the risk of detectable chemical 
residues in the fruit.

This five year LINK project was set up with a similar remit in 
2010, seeking to develop novel control methods for Botrytis, 
blackcurrant leaf midge and blackcurrant sawfly. The results of 
the work on each of these is summarised in this factsheet.

To enhance bee populations

•	 Survey bee numbers in plantations.

•	 Where bee populations are low, adjacent habitat is pollinator 
poor, inclement weather is predicted or where there has 
been a history of poor fruit set, supplement crops with 
managed bumblebee nest boxes for a short-term solution.

•	 If providing plantations with additional bumblebee nests, 
protect from badger attack. This can be done by placing 
nest boxes inside an apple bin (Figure 2).

•	 For long-term improvements in bee populations and 
pollination, consider leaving untidy areas of rotting wood and 
tussocks of grass for bumblebees to overwinter and nest in.

•	 Provide undisturbed, south-facing areas of sparsely 
vegetated ground for solitary bees to nest in. Loose, 
crumbly soil is best for bees to dig.

•	 Sustain and increase bee numbers when plantations are 
not in flower, by providing alternative food sources.

•	 Provide flowers with an open habit including species from 
the Umbelliferae (hedge-parsley), Compositae (mayweed, 
dandelion, thistle), Ranunculaceae (buttercup) and 
Rosaceae (Potentilla – cinquefoil) families, to encourage a 
wider diversity of pollinating insects.

•	 Blackthorn and willow should be encouraged in hedgerows 
as an early source of forage. 

•	 Provide a variety of plants that can provide season-long 
flowers from mid-March to late August. Large sized 
patches of beneficial plants are more attractive than small 
patches. 

2. Badger protection

To control blackcurrant leaf midge

•	 Control of blackcurrant leaf midge is important in newly 
planted and establishing plantations (including those 
recently cut-down), but control in established crops is less 
important providing there is adequate regenerative growth.

•	 The sex pheromone trap can be used to successfully time 
sprays to control the midge (Figure 3).

•	 Traps are best checked twice weekly from March, to 
accurately time sprays against the first and second generation.

 

 

•	 Lambda-cyhalothrin (Hallmark) is the most effective crop 
protection product currently approved on blackcurrants for 
leaf midge control. Sprays should be applied within a few 
days of threshold catches (>10 midges/trap) for the first 
and second generation.

 
To control sawfly

•	 A commercially available sex pheromone trap is under 
development and will be available in the near future to time 
sprays for sawfly control.

3. Blackcurrant leaf midge sex pheromone trap
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Research at the James Hutton Institute has shown that ovaries 
in blackcurrant flowers produce increased levels of ethylene 
in response to Botrytis infection, which is associated with 
‘run-off’ (Figure 6). Blackcurrant genotypes vary in their ability 
to produce ethylene and in their sensitivity to it. Varieties such 
as Baldwin, Ben Alder and Ben More are more sensitive to 
ethylene and hence ‘run-off’.

5.  Open blackcurrant flowers are the most 
susceptible stage for Botrytis infection

6.  Ovaries in blackcurrant flowers produce increased levels of ethylene 
in response to Botrytis infection, which is associated with ‘run-off’
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Botrytis cinerea is the cause of grey mould in blackcurrants  
(Figure 4). The fungus attacks shoots, flowers and berries, causing 
die-back and rotting of flowers and fruit as well as the associated 
condition known as ‘run-off’ where developing currants become 
detached from the strig and drop to the soil below.

In moist conditions infected plant tissues, including fruit, 
become covered in a familiar mass of grey dusty spores 
(conidia). The open flower is the most susceptible stage for 
infection (Figure 5), especially in damaged or older flowers. 
Botrytis overwinters as mycelium or sclerotia (hard black 
resting bodies) mainly on dead shoots or on mummified fruits 
left hanging on the bush or on the ground. In spring, the 
sclerotia germinate and produce a mass of conidia in humid 
conditions. These are spread by wind and rain to infect flowers. 
Pollinating insects can also spread spores from flower to flower. 
Germinating conidia give rise to new hyphae, which colonise 
the developing fruit where the fungus may remain dormant until 
the flower or fruit aborts (run-off) or until the fruit begins to ripen 
when it results in rotting.

4. Botrytis sporulation on blackcurrant fruit

Botrytis
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In this LINK project, five areas of research were set up on 
Botrytis:

1.  To determine whether varietal differences in Botrytis 
susceptibility are correlated with physiological characters.

2.  To time fungicide application and supplementary sprays 
of biological control agents (BCAs) during flowering to 
improve control.

3.  To assess the effect of pollinating insects on blackcurrant 
yield and quality.

4.  To determine the role of Botrytis cinerea and/or other fungi 
in blocking filters.

5.  To assess the effects of high nitrogen on fruit susceptibility 
to Botrytis.

Varietal differences in susceptibility

15 blackcurrant varieties and numbered selections with 
differing genotypes were selected from the blackcurrant 
germplasm collection at the James Hutton Institute. They 
were chosen to provide varying agronomic and fruit quality 
characteristics. Initial laboratory assessments of field grown 
fruit from each selected genotype showed clear differences  
in the rate of Botrytis development, with full infection of 
surface-sterilised samples varying from six to 26 days.

Investigations on different genotypes to identify any correlation 
between berry skin strength and Botrytis infection were 
unsuccessful over several seasons, including both wet and 
dry years. Similarly, differences in floral morphology in different 
genotypes, showed no correlation with Botrytis susceptibility. 
The response of some of the selected genotypes to Botrytis 
infection was inconsistent between years, but some trends 
were evident. For instance, Ben Kilbreck showed significantly 
lower levels of Botrytis than Ben Gairn in most years. Table 1  
lists the relative susceptibility of a range of blackcurrant  
varieties based on field experience and trends seen in the  
Defra Horticulture LINK project.

Table 1. Relative susceptibility of blackcurrant varieties 
to Botrytis

Variety Botrytis susceptibility  
(*= low, *****=  high)

Ben Connan *

Ben Tirran *

Ben Avon **

Ben Alder` ***

Ben Gairn ***

Ben Dorain ****

Ben Hope ****

Ben Lomond ****

Baldwin *****

Timing of fungicide and supplementary sprays

Field trials on the varieties Ben Hope and Ben Tirran were 
conducted over four years to assess the use of a range of 
fungicides and biocontrol agents (BCAs) to control Botrytis 
(Figure 7). Initial work compared the use of standard fungicide 
programmes during flowering with BCAs including Serenade 
ASO, Prestop, Trianum P and Boniprotect Forte. Programmes 
based on three sprays of a traditional fungicide followed by 
one, two or no sprays of Serenade ASO were also included. 
Contrary to commercial experience in the field, Ben Tirran 
showed a higher incidence of Botrytis development than 
Ben Hope. In Ben Tirran, all treatments including the BCAs, 
significantly reduced the incidence of Botrytis rot in post-harvest 
tests compared to the untreated. Best control was achieved by 
the traditional fungicide programme and a programme using 
three early fungicide sprays followed by two late sprays of 
Serenade ASO. The incidence of Botrytis was much lower in 
Ben Hope, but the best control of Botrytis was achieved by the 
standard fungicide programme, which used a series of fungicides 
including Bravo 500 (chlorothalonil), Teldor (fenhexamid), Switch 
(cyprodinil + fludioxonil) and Signum (boscalid + pyraclostrobin) 
from first flower.

Subsequent trials further examined the use of BCAs alone 
or in combination with traditional fungicides. A new coded 
fungicide product from Bayer (UKA 386a – a Qoi and SDHI 
co-formulation) was also evaluated as a flowering spray. 
The incidence of Botrytis was negligible on the fruit of both 
varieties pre-harvest, but in post-harvest tests, the incidence 
was much higher in Ben Tirran. However, on Ben Tirran, 
none of the treatments worked apart from UKA 386a, which 
reduced fruit rot from 34% to 5%. In contrast to the previous 
trial, there was no advantage in substituting the fourth 
fungicide spray with one or two sprays of Serenade ASO. 
On Ben Hope all treatments reduced Botrytis compared to 
the untreated but only the fungicide-based programmes 
were significant. The best treatments (three or four x UK 
386a) reduced Botrytis from 13.2% to 0.5%. There was no 
advantage of substituting the fourth spray with one or two 
sprays of Serenade.

The final trials evaluated elicitors (natural compounds that 
stimulate resistance mechanisms and increase host resistance 
to diseases) as an alternative approach to BCAs. The efficacy 
of various elicitors (Cropbiolife, Pretect, potassium phosphite) 
was compared to a standard fungicide programme, UKA 386a 
and Serenade ASO. The incidence of Botrytis in post-harvest 
tests on Ben Hope was negligible and sporadic with only 
1.5% rot recorded on fruit from untreated plots. None of the 
treatments had any significant effect on Botrytis incidence. 

7.  A range of fungicide and biocontrol agents were 
assessed in trials for Botrytis control

4



FACTSHEET 12/15     Developing novel biocontrol methods for pests and disease in blackcurrant

By contrast the incidence of Botrytis rot in Ben Tirran was 
relatively high with over 36% rot recorded in fruit from untreated 
plots. The most effective treatment was UKA386a. Cropbiolife 
applied as a three or five spray programme, was as effective in 
reducing Botrytis as the standard fungicide programme. None 
of the other elicitors applied were effective in reducing Botrytis 
fruit rot.

In conclusion:

•	 The novel fungicide UK 386a is a very promising new 
product for Botrytis control in blackcurrant.

•	 The first three fungicide sprays are essential for good 
control and there is no significant advantage from 
additional pre-harvest sprays.

•	 BCAs were effective in reducing Botrytis in the first 
trial but failed to give control in the later trials. This 
confirms previous results and emphasises the unreliable 
performance of such products when used in the same way 
as conventional fungicides. BCAs tend to be more costly 
than traditional fungicides and are currently uneconomical 
to use on blackcurrants. More work is needed to 
understand how best to use BCAs.

•	 Elicitors such as Cropbiolife offer an alternative approach 
but further work is needed to establish timing and rate and 
consistency of performance.

The effect of pollinating insects on blackcurrant 
yield and quality

In the early years of the project, nine plantations were 
surveyed, identifying 15 species of wild bee foraging on 
blackcurrant flowers, many of which were ground nesting, 
solitary, Andrenid bees. Very few honeybees were found 
foraging blackcurrant flowers, so they appear to play little part 
in the contribution to blackcurrant pollination. Bumblebees 
(Figure 8) from nest boxes and wild solitary bees were 
sampled from the plantations and examined for the presence 
of blackcurrant pollen. 60% and 38% of the bees had 
blackcurrant pollen on their heads, respectively, showing 
that they were foraging the flowers and, therefore, aiding 
pollination.

Caged field trials (Figure 9 – overleaf) showed that 
supplementing blackcurrant with Bombus terrestris nest 
boxes, at the point of flowers opening, increased yield and 
fruit size in Ben Hope and Ben Gairn. This was shown to be 
particularly important in a period of poor weather when the 
naturally occurring pollinating insects were less active. In a 
field trial using Ben Gairn, the exclusion of insects from flowers 
in open field conditions, demonstrated that insect pollination 
contributes up to 35% of fruit set.

8.  Supplementing blackcurrant pollination with Bombus terrestris audax could offer significant advantages, 
especially during poor weather conditions. Long-term solutions to foster native wild bees should be encouraged
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The role of Botrytis in blocking filters

It has been suggested that the blocking of filters during the 
processing of blackcurrant juice may be caused by Botrytis 
cinerea mycelium within ripe fruits. A study in this project 
assessed whether fungal Botrytis increases substantially 
while latent inside infected fruits. Molecular quantification of 
fungal biomass in fruits (Ben Hope) inoculated three to four 
weeks after flowering, revealed that the fungal DNA did not 
appreciably increase over time from inoculation to harvest. It 
was concluded that mycelia inside latently infected fruit are 
unlikely to be responsible for blocking filters.

The effects of high nitrogen on fruit susceptibility 
to Botrytis 

An experiment investigated the effects of high nitrogen on fruit 
susceptibility to Botrytis cinerea using a range of genotypes 
including commercial varieties and advanced lines. These 
received a standard nitrogen treatment or high nitrogen 
treatment (additional top dressing during the flowering period) 
and were inoculated with Botrytis cinerea about two to three 
weeks after full bloom. Results suggested that there is some 
evidence that high nitrogen may lead to a high incidence of 
Botrytis. However, the incidence of total rotting did not differ 
between the nitrogen treatments.

10b. Solitary bee nest

9.  Caged field trials were used to assess 
the effect of using supplementary bees

10a. Bare south facing ground offers nesting sites for solitary bees

There was some evidence that bees can act as vectors for 
Botrytis spores. Of 20 B. terrestris sampled from nest boxes 
used in the trial, Botrytis was cultured from the legs of three 
bees and head and body of one bee. Large field trials set up 
with and without managed bumblebees found virtually no 
difference in Botrytis levels in the fruits. It was concluded that 
the benefit that bees provide in pollination far outweighed any 
downside of Botrytis vectoring.

To achieve maximum pollination, it is vitally important that 
pollinating insects are present during the flowering period. 
However, these insects need to be provided for before and 
after blackcurrant flowering to sustain populations and build 
up numbers year on year. The landscape and surrounding land 
use can be manipulated to bolster numbers of wild solitary and 
bumble bees. Providing nest sites for solitary bees through 
patches of bare south facing ground (Figures 10a and 10b) and 
also a wide diversity of flora to forage, will help to increase bee 
populations. Solitary bees that visit blackcurrant flowers (mainly 
ground nesting Andrenids), forage on a range of open flower 
plants including species from the Brassicaceae, Rosaceae, 
Crassulaceae, Ranunculaceae and Asteraceae plant families.

 

Tests were also done to determine if insect pollination 
improved the nutritional status of fruit. It was found that dry 
matter content of blackcurrant fruit was improved by insect 
visits, which may be attributable to more effective pollen 
transfer than wind alone. 
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The blackcurrant leaf midge has become a more frequent 
pest of blackcurrants since the withdrawal of the broad 
spectrum insecticide fenpropathrin (Meothrin), a synthetic 
pyrethroid that was routinely used for blackcurrant gall mite 
control and provided incidental control of leaf midge.

Adult females lay eggs in the young furled leaves in shoot tips. 
Eggs hatch after a few days and the larvae feed in furled leaf 
galls for 10–14 days (Figure 11), before dropping to the soil to 
pupate. Three to four generations can occur in a season. The 
larval feeding causes the young leaflets to curl and twist as they 
develop. Twisted shoot tips turn brown, then black. In severe 
attacks, every new leaflet that develops in a shoot is attacked 
and shoot growth can be stunted by 30–50% (Figure 12).

The importance of the damage varies depending on the 
bush/plantation age or growth phase. Attacks are of greatest 
significance in nurseries where new growth is critical, in new 
plantations where stunting of growth delays establishment, 
in fruiting bushes where the number of replacement shoots 
developing from the base is insufficient, or on regrowth in 
plantations that have been cut back.

11.  Young leaf tissue unfurled to reveal 
blackcurrant leaf midge larvae feeding

12.  A severe attack by blackcurrant leaf midge

Blackcurrant leaf midge

7



Within the LINK project, the research followed four lines of 
investigation:

1.  Determine the relationship between the severity of galling 
damage and loss of growth and yield in different stages 
of crop growth and in different varieties.

2.  Determine the relationship between sex pheromone 
trap catches and numbers of galls that subsequently 
develop.

3.  Identify new selective insecticides for control of leaf 
midge and optimise timing of application in relation to 
sex pheromone trap catches.

4.  Assess the feasibility of exploiting the leaf midge sex 
pheromone for control by mating disruption (MD), attract 
and kill (A&K) or mass trapping (MT).

The relationship between severity of galling damage
and loss in growth

Trials were done in both established blackcurrant plantations 
in England and a cut-down plantation in Scotland to assess 
the effects of leaf midge damage on growth and cropping. 

The trials on established plantations ran for three years and 
included a total of seven commercial crops. Weekly sex 
pheromone trap catches, midge galling damage, yield and 
shoot growth, were recorded in plots that were sprayed with a 
synthetic pyrethroid insecticide (bifenthrin or lambda-cyhalothrin) 
against first and second generation midge attacks, to maintain 
low midge populations. Similar records were collected from 
plots that were not treated. It was found that the average yields 
from treated and untreated plots were almost identical, showing 
that controlling leaf midge attacks does not significantly affect 
yields in subsequent years. 

These findings indicate that leaf midge damage in established 
plantations is largely cosmetic and that treatment with 
insecticides is unjustified. This will enable commercial growers 
to save time and money on control sprays.

A similar trial was carried out on the first year of regrowth in 
a cut-down blackcurrant plantation in Scotland. The same 
records were collected from plots that were sprayed against 
first and/or second generation midge attacks. These were 
compared with untreated plots. The insecticide sprayed plots 
gave more than 96% control of leaf midge galling, which was 
severe on the untreated plots.

Failure to control leaf midge in the first year of regrowth 
in the untreated plots, resulted in severely stunted shoot 
growth and branch proliferation, which was so severe that 
bushes failed to recover adequately in the second year. This 
work demonstrated the need to use insecticides to control 
leaf midge in re-growing bushes and by implication, in 
young establishing bushes (Figure 13). The value of the sex 
pheromone traps to time sprays, was also demonstrated in 
this part of the work.

The relationship between sex pheromone trap catches
and numbers of galls that subsequently develop

Statistical analysis of the data from the crop damage work 
showed that more than half of the variation in galling damage 
could be predicted by the numbers of midges caught in 
pheromone traps for the first and second generations  
(Figure 14). However, given that midge attacks did not 
result in yield losses in established plantations, it was not 
appropriate to set an economic damage threshold. For young 
and cut-down bushes, a nominal threshold of 10 midges per 
trap per week was set for timing first and second generation 
insecticide sprays.

13.  It is important to maintain control of blackcurrant leaf midge in young establishing bushes and re-growing bushes like this
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Identify new selective insecticides and optimise their
timing using sex pheromone trap catches

In the first three years of the project, the timing of sprays were 
examined in relation to sex pheromone trap catches (Figure 15)  
using the standard broad spectrum synthetic pyrethroids 
bifenthrin and lambda-cyhalothrin and compared with a novel 
coded insecticide (UK 385a). The novel product gave excellent 
(>90%) control of midge larvae in galls, but it did not prevent 
gall damage, whilst the pyrethroids prevented galling when 
applied within a few days of a threshold sex pheromone trap 
catch but did not control larvae if applied later.

Therefore, a new selective insecticide for leaf midge control 
and an effective means of scheduling the timing of its 
application was identified in the project. It is anticipated that 
the new product will be available for use in the UK from 2017, 
with a recommendation for use on blackcurrants.

Exploiting the use of the leaf midge sex pheromone
for control by mating disruption (MD), attract and kill
(A&K) or mass trapping (MT)

Caged experiments were done to investigate the use of the 
sex pheromone for midge control. These failed to show any 
reduction in leaf midge galling. In addition, the high cost of 
synthesising a blackcurrant leaf midge sex pheromone will 
make its exploitation uneconomical. 

14.  Adult midge caught in a pheromone trap, 
which can be used to predict crop damage

15.  Sex pheromone trap used to monitor for the presence and number of 
blackcurrant leaf midge adults – opened to display the pheromone dispenser
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Blackcurrant sawfly

The blackcurrant sawfly can be a damaging pest of the crop, 
leading to leaf damage and in worst cases, defoliation of the 
bush (Figure 16). The damage caused can vary dramatically 
from year to year, making the application of insecticides 
difficult to time effectively. Adults emerge from the soil in late 
April and May, laying eggs on the undersides of blackcurrant 
leaves. Eggs are oval, 1mm long, pale green/white in colour, 
characteristically laid along veins on the undersides of leaves 
(Figure 17). The resulting hatched larvae are up to 20mm long 
with green head and body. The head is black and the body is 
dotted with black spots (Figure 18). The body is arched in a 
characteristic question mark shape when feeding on the edge 
of the leaf lamella.

The larvae feed in May and June, passing through four (males) or 
five (females) instars. The pale green (no spots) active pre-pupal 
stage deserts the bush and spins a cocoon in the soil, where  
it pupates. The next generation of adults emerge from late 
June onwards and the second brood of larvae feed in July 
and August. Occasionally, there may be a third generation.

16.  Severe defoliation of blackcurrant caused by blackcurrant sawfly

17.  Blackcurrant sawfly egg laid on underside of leaf
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There were three specific objectives within the sawfly 
research:

1.  To demonstrate sex pheromone attraction and 
investigate mating behaviour.

2. To identify the sawfly sex pheromone.

3.  To demonstrate pheromone activity, develop a lure and 
trapping system and calibrate in the field.

These three objectives were combined in a series of 
experiments, spanning the life of the project. In the early years, 
it was confirmed that male blackcurrant sawfly were attracted 
to virgin female sawfly caged in red delta traps indicating 
the presence of a long range attractant produced by the 
female. Three components of a female sex pheromone were 
identified and then synthesised in the laboratory (Figure 19). 
Lures containing these synthesised compounds were tested 
in the field and were shown to attract large numbers of male 
blackcurrant sawfly.

In the final year of the project, the optimum blend of chemical 
components of the synthesised pheromone was identified and 
found to further increase catches of male sawfly. It was also 
found that this optimum blend was most effective if released 
from a polythene vial housed in a red delta trap.

These findings can now be used to develop a blackcurrant 
sawfly monitoring trap that can be made commercially 
available to growers. This will reduce the use of prophylactic 
sprays and allow growers to time the application of control 
sprays more accurately, resulting in better control of the pest, 
reduced crop damage and reduced spray applications.

18.  Blackcurrant sawfly larva and frass on underside of leaf

19.  Collecting pheromone from adult female sawflies to aid 
the chemical identification of the compounds produced
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Further information

Project consortium details

Project leader: Jerry Cross, East Malling Research 
Project manager: Tom Maynard, Maynards 
 
Consortium members: 
East Malling Research 
Natural Resources Institute 
The James Hutton Institute 
The East Malling Trust 
GlaxoSmithKline 
Bayer CropScience Ltd 
Fargro Ltd 
The Red Beehive Co. Ltd 
The Agriculture and Horticulture Development Board 
Ian Overy Farms 
Robert Boucher & Son 
Maynards 
Bradenham Hall Farms 
Bradfield Farm Ltd 
Corbett Farms Ltd 
J Youngman & Sons  
Adamston Farms Ltd 
East Malling Ltd 
Wellbrook Farm.
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All of the images contained within this factsheet were provided 
by East Malling Research, with the following exceptions: 
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Figure 4 – ADAS  
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Figure 16 – (GlaxoSmithKline).
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Want to know more?

If you want more information about AHDB Horticulture,  
or are interested in joining our associate scheme,  
you can contact us in the following ways...

horticulture.ahdb.org.uk

AHDB Horticulture, Stoneleigh Park,  
Kenilworth, Warwickshire, CV8 2TL

T: 024 7669 2051     E: hort.info@ahdb.org.uk
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