Project Report
Varieties and Integrated Pest and Disease M anagement Programme for Organic Apple
Production in the UK.

Background:

Sincethe 199Gs, there has been strong and increasing demand for organic produce including fruit, with
apples being the most popular commodity in the organic fruit seaor. Overall consumption of applesin
the UK hasremained static, yet more and more @nsumersare switching to arganicdly produced fruit.
Thisdemandis expeded to continue to rise, yet over 90% of current supdies areimported. The volume
of UK production has remained very small and cannot kegp pacewith rising demand. Fruit is very
difficult to grow organicdly and organic gople production in particular is beset by many pest and
disease problems. At the projed outset, existing methods of organic apple production in the UK were
identified as unsatisfactory, resultingin low and erratic yields of poor quality fruit. Lack of suitable
varieties (together with lack of pest and disease resistance or tolerance) was also hindering production.
The diseases apple scab and powdery mildew and pest rosy apple ghid have the potentia to be
particularly dehili tating in organic systems. There ae only a handful of existing arganic top fruit
growersin the UK suppying UK supermarkets (where over 80% of all organic fruit is old). Thislack
of UK production refleds the difficulty of growing apples organicdly in the UK. After wide
consultation with theindustry, it was noted that unlessnew devel opments in reseach were undertaken
to facili tate the production of organic applesin the UK, demand would continue to be met largely
throughimports and sales of UK-produced organic fruit would berestricted to a very narrow seasonal
window.

Objectives:
The ams of thisfive-year projed were:

1) Todevelop and refine an innovative Integrated Pest and Disease Management (IPDM)
programme for organic apple production in the UK.

2) Toidentify 4-6 varieties of apple of low susceptibility to diseases that have high fruit
quality, arange of seasons (storage potentials) and markets (dessert, culinary, juicing and
processng) and are suitable for UK production.

3) Test arange of alternative organicdly approved plant protedion products against apple
scab and powdering mildew.

4) Todetermine ad gotimise the efficacy of six organicdly acceptable foliar spray
treatments for control of rosy apple aphid.

The projed began in March 2000 and was funded by DEFRA under the HortLINK scheme. Members
of the project consortium included growers, supdiers and researchers. The projea was co-ordinated by
Adrian Barlow, chief executive of English Apples and Peas and chairman of the Bramley Campaign,
and the scientific reseach was led by East Malling Research (formerly HRI), based nea Maidstone, in
Kent.

Consortium members:

Horticultural Development Council (formerly Apple and Pea Research Council)
The East Malling Trust for Horticultural Research
East Malling Research

Henry Doubleday Research Association

Fourayes Farm Ltd

Fruition Ltd

North Court Fruit Farm

OrchardWorld Ltd

Sainsbury’ s Supermarkets Ltd

Waitrose Ltd

E H Wilson & Son

M ethodology:

Objective 1. To develop and refine an innovative I ntegrated Pest and Disease M anagement
(IPDM) programme for organic apple production in the UK.



Two large-plot field experiments were set up to evaluate improved methods of IPDM. Thefirst was
sited in an establi shed organic Fiesta (Red Pippin) orchard at Oakwood farm, Robertsbridge, East
Sussx (by kind permisgon of E H Wilson & Sons). The orchard was 1.4 hain size, initidly planted as
aconventiona orchard in 1994 on MM 106 roatstock (row spacing 4.95m and treespacing 3.3m). The
orchard began conversion to arganic production in 1997 and hed reached arganic status 3 years|ater.
Fiestaisa mnventiona apple variety which is known to be highly susceptible to scab and moderately
susceptible to mildew. The treagments evaluated at this orchard were; a set experimental programme,
the grower’ s own organic pest and disease @ntrol programme, and an untreaed control.

The seand site represented a dightly different scenario in that it was anewly purpose-planted organic
orchard with two relatively new dessert apple varieties. Topaz (a variety with reputed disease
resistance) and Pinova (a variety of low disease susceptibili ty). This new orchard was approx 1.6hain
size and situated at North Court Fruit Farm, Old Wives Lees, Canterbury, Kent (by kind permisgon of
Raobert Balicki). The orchard wasinitially planted with arange of eight disease resistant varietiesin
Spring 2000, but these made very poor growth and the dedsion was later made to grub and re-plant the
orchard with well-grown, feathered, organically certified trees on M9 roatstock during winter 2001-02.
Thisnew planting comprised aternating pairs of rows of thetwo varieties (row spacing 4.0m, tree
spacing 2.2m). The treatments evaluated in this orchard were a experimental IPDM programme and
an untreged control.

Components of the IPDM programmes

Disease control:

A programme of copper (Cuprokylt) and Sulphur sprays were used on bath sites from bud-burst
onwards according to weather conditions and levels of disease innoculum for control of scab and
mildew. Leaf litter on the orchard floor was destroyed by maceration after leaf fall and before bud burst
to try to minimise the anourts of over wintering scab inoculum. Where possble, wood scab was
removed duing winter pruning. Removal of mildewed shoats (primary mildew) was carried aut during
flowering and at petal fall.

Pest contral:

Control of apple blossom weevil in the establi shed orchard was attempted through the use of Pyrethrum
(Py Insea Killer) in the latter 3 years of the projed. Earlier attempts by the grower to control the pest
using Derriswere unsuccessful. Pyrethrum was a so appli ed against rosy apple aphid which became a
problem in the new orchard in the last 2 years of the projed. Sprays of Bacill us thuringiensis (Bt) were
applied to bah orchardsto control tortrix and winter moth caterpillars. Where aodling moth wasa
problem, sprays of Granulovirus (Carpovirusine) were applied. Artificial battle refuges were provided
for eawigs and other predators in every treein the establi shed Fiesta orchard and a wil dflower strip
was establi shed at the newly planted orchard to encourage beneficial inseds.

Assessments:

Asssanents of pest and disease levels from each plot were taken at bath sites every year during pink
bud, ealy summer and again at harvest. Disease levels on leaves and shoats were scored on each
occasion, as were the presence of pests and bath leaves and fruits were assessed again in detail at
harvest. Pheromone traps were used to recrd level s of moth pestsin each orchard. Nutritiona status of
the trees and fruits was recorded by taking a sample of leaves and fruits for analysisin late summer and
at harvest. Theyield and quality of fruit from each plot at harvest were also assessd, from which an
economic analysis was made possble. Where appropriate, results were subjected to tatisticd analysis.

Objective 2: Toidentify 4-6 varieties of apple of low susceptibility to diseasesthat have high fruit
quality, arange of seasons (storage potentials) and markets (dessert, culinary, juicing and
processing) and are suitable for UK production.

Most conventional varieties of apple grown in the UK are very difficult to grow organically due to their
high sengitivity to pest and dsease problems. Objedive 2 of the link project was to identify varieties
more suitable to arganic production. At the outset of the projed, the mnsortium agreed on anumber of
seledion criteriawhich included varietal resistanceor toleranceto scab and mildew, attractive fruit
appeaance, goad fruit size (>60mm diameter) and goad eating quality (e.g. firm, juicy, well textured,
goad sugar/acid balance and goad flavour). A database containing information on more than 150 apple



varieties with suitability for organic production was compiled during the first year of the projed. An
evaluation pane (comprising marketing and retailing members of the cnsortium) conducted taste and
appeaance e&aluations on more than 100 desert varietiesand 3 culinary varieties of apple. Repeat
evaluationswere caried out on aimost half of the varieties the foll owing year and culinary varieties
were asessd for processng quality at Fourayes Farmsto review flavour and consistency after
cooking. Fruit samples were sourced from the National Fruit Coll edions a Brogdal e (Faversham,
Kent) and, where appropriate, from unsprayed variety tria plots at Poultry Farm, Marden (courtesy of
Peter Hall) and from plots at East Mdling. Several new varieties were sourced from abroad. After two
years, afinal seledion of 27 varieties was hort-listed and an organic variety trial orchard (replicated
block design) of these varieties was establi shed at East Malling Research.

Over the next threeyears, the variety trial was evaluated for pest and d sease sensitivity, treeform and
habit, shoat growth, floral precocity and yield. Half of the trial orchard receved appli cations of
Sulphur sprays to combat disease and half remained unsprayed. The orchard recéved several
applications of compost to the crop rows to boost fertility in most years and a single spray of Bt to
control moth pests where necessary. Weed control was achieved by shallow rotavation in the crop
rows. The trees had been grafted onto 2-year-old ex-Saturn trees on M9 roatstock and establi shed very
quickly, with afirst light crop 2 years after planting.

Fruit quality evaluations were mntinually held each year in order to fine-tune the seledion and test the
consistency of quality of each fruit variety. Preliminary storage trials were also caried aut, first in
basic air storage regimes and, in the latter year of the projed, in abasic CA (Controll ed Atmaosphere)
regime. Theresults of all these assssanents were all ated together and the information was used to
help dedde which varieties to evaluate further.

In thefinal year of the projed, large-scale mnsumer taste tests were held at the Sainsbury’s Centrein
Holborn, London, to evaluate afina seledion of eeven dessert apple varieties which had been seleded
as ‘most promising’ over the previous four years of asessnent. These mnsisted of the varieties
Rubinola, Rubinstep, Pinova, Rajka, Delorina, Resi, Ceeval, Discovery, Red Falstaff, Liberty and
Ariwa. Approximately 100fruits of each variety were evaluated over arange of quality criteriausing
two-way comparison testing for appeaance, shape, colour, flavour, texture and overall acceptability. A
statisticd anaysis was carried out to confirm validity of the results.

Objective 3: Test arange of alter native or ganically approved plant protection products against
apple scab and powdery mildew.

In conventional production, the diseases sab and mil dew are managed satisfactorily by fungicides.
However, the range of plant protedion products available for disease wntrol in organic production in
the UK isvery limited (copper carbonate and axychloride, patassum soap, sulphur). Thereisan urgent
need to dscover novel organic-compatible products that can eff edively be used to control scab and
mildew. Thereisa mnsiderable range of plant protedion products based on clay, mineral, compost and
algal extractsworldwide that are daimed to have fungicidal properties against diseases on severa
crops, including apple. The am of this objective was to acquire and investigate the dfedivenessof
various aternative products in controlling apple scab and powdery mildew in UK conditions.

This objective was conducted in threephases. A wide range of products were included in thefirst
phase, but lesseffedive ones were discarded in subsequent experimentsto enable amore detail ed study
of the most promising ones. The products tested were Mycosin, Ulmasud B, Herb Silica, Ca(OH)2,
Headland Sulphur, Neudo vital, Lime sul phur, Equisetum, Wetcol 3, Milk, Milsana, Serenade, Liquid
silica Compost tea (fungal), Maxicrop, Polyversum and Farmphos.

Preiminary experiments were anducted in glasshouse cmpartments or polytunnelsto investigate the
efficacy of selected organic-compatible dnemicalsin controlling scab and mildew when applied asa
protedant, curative and antisporulant fungicide using MM 106 roatstock plants. These plants were
inoculated with scab and mil dew to ensure presence of the diseases. In the second phase, experiments
were mnducted on small potted trees in a sand-bed to determine the activity and rel ative persistence of
those products sleded from the first phase experiments. Here, no artificia inocul ation was used and
hence disease devel opment relied on natural inoculum infedions, Finally, the most promising products
were seleded and taken further to e evaluated in orchard trials. Disease assessnents were caried out



at regular intervals throughout each phase to asesslevd s of scab and mildew and a statisticd analysis
was carried aut on all data.

Objective 4: To determine and optimise the efficacy of six organically acceptable foliar spray
treatmentsfor control of rosy apple aphid.

Rosy apple aphid (Dysaphis plantaginea) isamajor insed pest of apple orchardsin the UK and hasthe
potential to be particularly troublesome in organic production, where there ae aurrently no approved
plant protedion products which can effectively control the pest. Potassum soap may give some
contral, but is not effective enoughin severe infestations. Systemic gohicides applied just before
flowering in spring are used to contraol the pest in conventional orchards. The aphids are particularly
damaging as they multiply rapidly during the growing season and can remain proteded in tightly curled
and rolled leaves, adeformity caused by the aphid’ s feeding habits. Severe infestations can severdy
weaken trees and are particularly cripplingto yaung orchardsin the ealy phase of establi shment.
Infested fruits remain small and puckered and are unmarketable. During the summer, winged forms of
the aphid migrate to a summer host plant (Plantain. A later winged generation of males and females fly
back to applein the autumn to mate. The femal es then lay over wintering eggs which will hatch out and
continuethe gyclein ealy spring. One possble approach to controlling the pest organically isto target
the winged male and female generation as they return to apple in autumn. These aphids are more
vulnerable to sprays sncethey are not proteded within tightly roll ed foliage. However, timing o spray
application is criticd. The aim of this oljedive was to evaluate a range of organically acceptable foliar
spray treatments for the control of rosy apple aphid through both spring and autumn applications.

A total of 10replicated experiments were caried out between 20 and 20(. In thefirst year of the
projed, spray applications were madein the spring to aphid-infested potted trees in a glasshouse, using
amotorised air-asssted knapsack sprayer. The products tested were; Quassia amara, Azadirachtin,
Garlic and Calceolaria, Potassum soap, Rotenone, Beauveria bassiana and a cnventional aphicide
and untreaed control. In the other 8 experiments, sprays were applied to large-scalereplicaed potsin
commercial apple orchards at various times in the autumn against the migratory males and female
aphids, using the grower’s axial fan air blast sprayer. The orchards were mainly of the variety Bramley
but a mixed orchard of Discovery and Egremont Russet was also used. These apple varieties are known
to be highly susceptible to rosy apple aphid. The aitumn experiments explored different times of
application of different products and mixes. The aim was to determine the most eff ective time to spray
during the autumn migration period and the most effective product to use. Products tested were
Azadirachtin, Beauveria bassiana, Calceolaria extracts, Garlic extract, Kaolin, Natural plant extracts,
Potassum soap, Quassia amara extract, Rotenone, conventional controls of Cypermethrin and
Pirimicarb and untreated controls. In most cases, sprays were applied at full rate (1000//ha).

For theinitial spring experiments on potted trees in the glasshouse, asessnents of aphid populations
were made at one and two week intervals after spraying. The number of aphid colonies on each tree
were recrded. For the autumn experimentsin the field, assesaments of aphid colonies that devel oped
were caried aut thefollowing spring at green cluster - pink bud, and repeated again at full bloom.
Again, the number of aphid colonies on each of 20 trees per plot were recorded. Records were dso
made of other aphid spedes present (e.g. rosy leaf curling aphid, green apple aphid, apple grassaphid).

Results:

Objective 1. To develop and refine an innovative I ntegrated Pest and Disease M anagement
(IPDM) programme for organic apple production in the UK.

Scab and mildew

On bath orchard sites, the IPDM programme was most successul in increasing yield and quality of
organic apples, compared to the grower’ s own spray programme and untreated controls. Although
controversial, three edy season sprays of copper (1 pre-bud burst and two at bud burst and mouse er)
gave fairly good early season control of scab on fruit and leaves. However, the spray programmes of
copper and sulphur did not prevent damaging scab infedion on susceptible varietiesin high risk scab
years (e.g. 2002 and sulphur had at best only limited activity againg scab and high volume sprays at
full dose ae necessary to control mildew on susceptible varieties. In the newly planted orchard, the
scab-resistant variety Topaz gave goad yields of high quality fruit but the variety Pinova was found to



be too susceptible to bah scab and mil dew. Destruction of over wintering sources of scab on leaf litter
isimportant in reducing d sease inoculum and removing primary mildew during winter pruning and in
spring will also improve control of mildew in the growing season. Alternative products for the cntrol
of scab and mildew were triall ed in objedive 3, but none proved effective.

To avoid spraying, the best approach isto gant new orchards of disease resistant varieties. Scab
resistanceis vital and mildew resistanceis aso vital in mildew-prone aeas. Converting establi shed
conventiona orchards of disease-susceptible varieties such as Cox, Gala, Bramley, Fiesta etc to arganic
production isnot likely to be successful. Thiswork highlighted the importance of corred variety
sdledion and the work donein objective 2.

Pests

Apple blossom weevil was the most important pest causing large losses in yield and quality in the
establi shed orchard. It did not occur in the newly planted orchard which wasisolated from sources of
infestation during the first threeyears of establi shment. Two early season sprays of Pyrethrum (Py
Insed Killer) were shown to give goad (but not complete) control of weevil adults. Spray of Derris
wereineffective. However, use of sprays do not fit well with the ams of organic production and
aternative control gtrategies (based on the use of an aggregation pheromone) still need to be
developed. Rosy apple ghid caused significant damage to young trees in the newly planted orchard,
but was lessof a problem in the mature orchard. The variety Topaz was considerably more susceptible
than Pinova. Good control was achieved by cutting aut affected shodts in spring and ealy season
sprays of Pyrethrum gave some reduction in infestations. Tortrix, Winter, and Codling moth damage
was limited in most years a bath sites. Sprays of Carpovirusine were very effective against Codling
moth but Bt were |esseffective against other moth pests. Pheromone trapping is only permitted for
monitoring purposes.

Yield, quality and tree nutrition

The experimental IPDM treatmentsin bath orchards gave a higher yield and better quality fruit (higher
percentage of class1 fruit) than the grower’s own control programme and untreated controlsin all
years, resulting in higher financial returns. The sts of the sprays used on the experimentd treatments
(at 4% of total costs), wererelatively small and easily justified in terms of the increased financial
returns. However, Nitrogen levelsin the organic orchards were found to be significantly lower than
those usually bel ow the target levels considered gptimal for conventional production. Applications of
organic high-N fertilizer improved levels alittle, but there was gill cause for concern sincelow N
levels can have significant adverse dfeds on treegrowth andyield. Therefore, for successful organic
apple production, provision of N and means of overcoming weed competiti on for moisture and
nutrients are likely to be of vital importance, particularly during archard establi shment.

Objective 2: Toidentify 4-6 varieties of apple of low susceptibility to diseasesthat have high fruit
quality, arange of seasons (storage potentials) and markets (dessert, culinary, juicing and
processing) and are suitable for UK production.

Over 150 dseaseresistant or promising apple varieties were evaluated for their suitability for organic
production in the UK during the projea from 2000 — 2004. This was achieved primarily by screening
apples for eding quality through a series of evaluationsinvolving consortium partnersincuding
Waitrose and Sainsbury’s. Identifying varieties acceptable to UK consumers was the most important
component of the work. A short-list of 28 promising varieties were also evaluated for their
performancein an organicaly managed trial orchard, wherereards of pest and disease susceptibility
and agronomic performance were taken.

Recommended dessert varieties

The varieties Ceeval (early season), Rajka, Resi, Rubinola aid Rubinstep (mid season) were identified
asthe most promising dessert varieties for organic production after 4 years of evaluation. They were
deemed the best varieties in terms of eating quality and consumer acceptance. In additi on, each also has
areputed resistance or toleranceto scab, althoughmildew islikely to remain aproblem on dl varieties.
The varieties Rubinola and Rubinstep also have excdlent storage potential. Full detail son each variety
can be found at the end o thisreport.



Recommended culinary varieties

The verieties Edward V11, Encore, Howgate Wonder and Pikant were identified as the most promising
culinary varieties for organic production. They were deamed the best varieties in terms of processng /
cooking guality and likely consumer acceptance as an aternative to Bramley when used in fresh sales,
provided not too much top (red) colour is present. (Bramley is very susceptible to scab and can be
difficult to grow organicdly in some situations, despite itsvigour). The varieties Edward V11, Encore
and Pikant also have reputed resistance or tolerance to scab, although mil dew can still be aproblem. In
contrast, Howgate Wonder has reputed resistance ajainst mildew, but may suffer from scab. Again, full
detail s for each variety can be found at the end of this report.

Juicing varieties

The French variety Juddline, ahighly disease resistant and productive variety which produces fruits of
high juice ontent with agood sugar — acid balance, was initially seleded as having great potential for
juicing. However, further trialsrevealed that the variety hasan extremely limited storagelife and is
therefore not likely to be acceptable for large-scale mommercial juice production. It islikely that
varieties which expressa goad volume of juice (e.g. Red Falstaff) and which areless sisceptible to the
diseases scab and mildew will continue to fill the organic juice market.

Pest and disease resisance

The organic variety trial which was planted with 28 promising varieties sleded by Sainsbury’s and
Waitrose during the first two years of the project proved that it is very difficult to seled varieties with
complete resistanceto bah scab and mildew and that reputed genetic resistanceto disease canot be
soldy relied on to proted the variety from infedion. Varieties with polygenic (multi -gene) resistanceto
scab are more favourable than single gene (Vf) types, but even this cannot guaranteeimmunity to some
scab races, which can overcome resistance Mildew was an aaute problem for many of the varieties and
was apparent in the orchard right from planting. Very few varieties are mil dew resistant. The fungus
was particularly crippling to young trees during establi shment, resulting in weak, distorted growth and
failure of thetreesto grow well. Scab todk dlightly longer to progressinto the new variety planting and
was most likely hampered by the mix of varieties with varying degrees of resistance

Rosy apple aphid was the most troublesome pest in the variety tria orchard. Some varieties were
notably more prone than others. Resistance or tolerance to common pests sich asaphidsisa desirable
trait for organic production, but cannot be relied an to provide an effective threshold to infestation in
years of heavy pest presare.

Establishing a new orchard

When planting a new organic orchard, it is esentia to start off with strong, robust trees on a semi-
vigorous roatstock (e.g. MM 106) which can compete successfully with the orchard sward. The projed
has shown that the use of young bench-grafted trees planted too early straight into agrass svard is
likely to lead to treelosses and failure to establi sh well due to competition for water and nutrients. It is
essentid to consider methods of weed control during tree etabli shment to all ow the trees to receve the
best posshle start.

It ishighly recommended that where varieties are seleded for organic production, pest and dsease
resistance or tolerance should be regarded as an extremely important component, but should not be
relied upon wholly as a guaranteeof immunity. Ideally, resigant or tolerant varieties should be used in
conjunction with a suitable preventive spray programme of permitted plant protedion products in order
to provide dfective contral in years of heavy pest or disease presaure.

Objective 3: Test arange of alter native or ganically approved plant protection products against
apple scab and powdering mildew.

Unfortunately, aimost al the aternative products tested during the five-year period were not very
effedivein controlling apple mildew and scab. Of all those tested, only sulphur and frequent



application of low rate wpper were dfective against powdery mildew and scab, respedively. Sul phur
was also relatively effective against apple scab.

Compost teas have been found to control diseasesin various crops, although the dficacy of control
depends critically on many factorsincluding aeration, pH, compost type and microbial population.
However, understanding o the way in which compost teas work remain very limited. Further research
isneaded in thisarea before the dfeds of compost teas against diseases guch as ab and mildew can
be fully identified.

Of the other productstested, Mil sanahad a partia effect against powdery mildew, but on itsown is
unlikely to manage the disease dfectively in the UK. Many research studies have indicated that various
bi carbonate salts can be used to suppressdisease devel opment. Although bicarbonate salts were not
tested on apple as part of the LINK projed, work done dsewhereintrials at East Malling Research has
yielded only disappointing results, aswas also the case with work done on phosphate salts. Ca(OH)2
did manage to control mildew satisfactorily in the glasshouse trials, however the treated |eaves became
white after appli cation and it was dedded not to test this product further sinceit did not convey the
‘green’ esence of organic production.

In the UK, environmental conditions are very conducive to scab and mildew devel opment. Thiswas
represented by the high disease presaure (inoculum) levels used in the experiments described in the
methodology. The products tested were unfortunately not as effedive as g/nthetic fungcidesin
controlling disease. Whil & these alternative plant protedion products may have successin controlling
diseasein countries where disease presaureis lower, the dficagy of these productsislikely to be worse
in areas where disease risks are high, as in the UK. However, some success may be had with such
products where resistant or tolerant varieties are grown (seeobjedive 2) — athough more reseach
needs to be done to achieve a balance between varieta resistance and plant protedion through use of
Spray products.

Objective 4: To determine and optimise the efficacy of six organically acceptable foliar spray
treatmentsfor control of rosy apple aphid.

Thework caried aut testing arange of organicdly acceptable spray products for control of rosy apple
aphid in bath spring and autumn appli cations showed that control of the pest in spring, when aphids are
proteded in tightly curled leaves, is very difficult and that autumn applications are more dfedive.
Although migration times of adult aphids returning to apple in the autumn can vary, work done during
20012006 suggested that sprays applied between ealy and mid October are most successful. This
ensures that spray treatments have the potential to intercept winged females (which fly first), winged
males, or bath. A smple way of monitoring the migration of winged adults would be valuable ad
asgst in the optimal timing of autumn sprays. Pheromone and suction traps are available for orchard
monitoring, but it is extremely difficult to dstinguish between the various grains of Dysaphisand aher
aphid spedes caught in the traps, since many other spedes also have autumn migratory phases.

Thetrias showed that, unfortunately, sprays of awide range of organicdly permitted materials were
mostly of only limited effediveness even when applied as multiple applications. Of the organically
permitted materials evaluated for autumn control, pyrethrum was the most effedive, but results were
somewhat variable. It isnecessary to apply severa sprays of pyrethrum to reliably get areasonably
high standard of aphid control, posshly because the persistence of pyrethrum isvery short. Asaresult
of thiswork, pyrethrum has now been approved for use on applein the UK (available as Py Insed

Kill er) to target bath rosy apple aphid and apple blossom weevil . As a purdly contact insedicide, best
results are achieved with high volume sprays designed to diredly intercept the maximum proportion of
the aphid population. Complete antrol of aphid popul ations was achieved through the use of
conventional aphicides applied in the autumn (cypermethrin and pyrimicarb). Although of no
consequenceto arganic growers, thisresult was of great interest to conventional growers who often
strugdeto control the pest using routine sprays during spring.
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