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Summary

Codling moth and leaf feeding leafroller species and are common direct pestsin integrated
and organic apple and pear orchards that can cause from less then one up to more then 50%
fruit damage in uncontrolled situations. Codling moth populations tend to grow form year to
year in uncontrolled situations. Leafroller populations are highly variable in density as well as
in species composition from year to year and from orchard to orchard.

Isomate CL R mating disruption technique was tested for the control of codling moth and
leafrollersin organic apple orchards from 2002 to 2004. A density of 800 dispensers per
hectare was used. To prevent border effects the density of dispensersin the borders was twice
as much asthat elsewhere in the orchard. The dispensers where put high in the trees. The
pheromone dispensers where applied once a year shortly before the beginning of the flight of
the codling moth. In the three years the technique was applied in atotal of 110 orchards and
compared to 52 control orchards. In most of the control orchards a standard codling moth
management program based on treatments with codling moth granulosis virus was applied .
The control orchards where not treated against leafrollers.

Each year the fruit damage by codling moth and leafrollers in the Isomate CLR treated
orchards could be compared to the damage in the control group. In ten cases a direct
comparison of Isomate treated orchard blocks and control blocks on the same farm was
possible.

Codlingmoth

Isomate CLR mating disruption technique proved to be very effective to prevent codling moth
damage. In the ten cases where a direct comparison between |somate treated orchard blocks
and standard treated control blocks on the same farm was possible the average efficacy over
the standard management strategy was 85 %. The overall efficacy of Isomate CLR in the 110
cases in comparison with the 52 virus treated control blocks was 79 %. The median in the
Isomate blocks was 0.3 % fruit damage, asin the standard treated control plotsthiswas 1.6 %
damaged fruits.

Leafrollers

Isomate CL R mating disruption technique reduced the fruit damage by leafroller larvae. The
effectiveness was most evident in 2002 and in the cases where a direct comparison between
treated and untreated orchard blocks on the same farm was possible. In these cases the
efficacy was 81-85%. In 2003 and 2004 the overall efficacy was only 35-38 %.

Looking at Isomate treated and control orchardsin the three-years trial the median in the
|somate treated orchards was 0.8 % fruit damage and in the untreated control orchards 1.6 %
fruit damage.

It can be concluded that in practice Isomate CLR will reduce the leafroller damage with about
50 %. In most cases this is sufficient to keep the leafroller damage below the economic
threshold of 1% damaged fruits.

Tel: +31(0)345 502627 Fax +31(0)345 501721 Mobiel: +31 (0)653 176118
m.t rapman@wxs.nl www.biof ruit advies.nl




Leafrollers in apple and pear orchards in north-western Europe

The hibernating codling moth larvae pupate in spring and first adults appear in May. The
flight of thisfirst generation last until July or early August. In some years a partial second
generation can develop in August and September.

The spring population of hibernating leaf feeding leaf roller caterpillars in untreated apple
orchards and integrated managed orchards in the Netherlands consists of at least eight
species of which Adoxophyes orana, Archips podana, Archips rosana, Hedya nubiferana,
Pandemis heparana and Spilonota ocellana are the most numerous. The relative importance
of the individual speciesis depending on the fruit growing region, the orchard management,
and the year. In neglected orchards Spilonota ocellana is the most important speciesin
spring. In managed orchards in some regions and some series of years Archips podana or
Archips rosana can be the dominant species. (De Reede 1985)

In the Netherlands and Belgium Adoxophyes orana has two generations and only in some
years a partia third generation. All other species have only one generation per year.

In summer several leafroller species can be trapped in large numbers in pheromone traps
however there is no correlation between absolute and relative numbers of the leafroller
species as trapped in pheromone traps and the absolute number and composition of the larval
population in summer.(Minks 1995)

Natural regulation

Codling moth is abundant in nearly all apple and pear orchards. It is an important pest in
integrated as well asin organic orchards. Natural regulation seems to have limited impact on
this highly adapted species as the population increases over yearsin uncontrolled situations.

In spring parasitation of hibernating leafrollersislow. Recent studies show that tits can
reduce early caterpillar damage by about 25%. (Mols 2002)

Parasitation levels of leafroller larvae in the first summer generation Adoxophyes orana are
normaly high, in integrated managed orchards often over 90%. Detailed studiesin integrated
orchards have shown that the success rate of first generation Adoxophyes eggs and larvae is
very low. (Helsen 1989)

There have been no studies on the composition of the leafroller population and the
parasitation levelsin organic orchards. Despite the strong parasitation that seemsto be
possible, leafroller populations in organic orchards are not stable. Population levels and the
resulting fruit damage can vary strongly from year to year in the same orchard.

Thresholds and damage prognosis

For codling moth control several thresholds based on weekly or cumulative capturesin
pheromone traps have been devel oped during the past 30 years. None of these seem to be
completely reliable under practical conditions. An action threshold of 5 moths/trap/week for
two successive weeks is awidely accepted tolerance level that holds under most conditions.

Extensive surveysin integrated orchards have lead to the conclusion that thereis no
correlation between number of leafroller moths trapped in pheromone traps during the first
generation, and the level of fruit damage caused by leafroller larvae of the successive
generation in summer. (Minks 1995)
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An action threshold of 5 % damaged shootsin July for control of the summer generation of
Adoxophyes orana was developed in the seventies of the last century, the period of intensive
use of broad spectrum insecticidesin fruit crops. (De Jong 1982). In this type of orchard
management Adoxopyes orana was the predominant species and the parasitation level was
low. In that situation there is a correlation between the population level of thefirst leafroller
generation present in shoot tipsin July , and the subsequent fruit damage by the second
generation in September.

In the present situation of integrated and organically managed orchards with predominating
leaf roller species that have only one generation there is no correlation between observations
on the presence of leaf rollersin shoot tipsin July and the fruit damage observed during
harvest (Trapman, unpublished observations 1998-2004).

So for the moment there is no reliable monitoring technique for damage prognosis for |eaf
feeding leaf rollersin orchards available.

Control methods

Plant protection products based on codling moth granulosis virus are registered for use in both
The Netherlands and Belgium and are widely used by integrated and organic fruit growers.
Pheromone mating disruption technique is registered as RAK3 (BASF) in The Netherlands
but not in Belgium. BASF has recently stated not to apply for registration for RAK3in
Belgium. Although there were some doubts on the efficacy of RAK3 in the Netherlandsin
2003 and 2004, in the years before both trial and practical applications where successful.

For the control of leaf feeding caterpillars Bacillus thuringiensis products are registered in the
Netherlands and Belgium an can be used by integrated as well as by organic fuit growers.
They are effective against larvae of Noctuid species and Operopthera brumata, but have only
alimited effect on most leafroller species. The main orchard species Adoxopyes orana and
Archips podana are hardly susceptible to Bacillus thuringiensis treatments. Spoilonota
ocellana seems toe be moderately susceptible.(De Reede 1985)

Adoxophyes orana granulosis virus (product name Capex, Andermat Bio-control,
Switzerland) could be used in organic fruit growing (according to the council regulation
(EEC) No 2092/91) but it has no registration as plant protection product in the Netherlands or
Belgium. Asthis product is only effective against the species Adoxopyes orana, the
application of Capex is not likely to reduce the leafroller damage sufficiently in most cases.

Pheromone mating disruption with a blend only containing the specific pheromone
components of Adoxopyes orana led both in the Netherlands and in Switzerland to “rest”
damage of other leafroller species. Mating disruption of the leafroller complex by applying a
combination of main pheromone components of the main leafroller species asfirst tested by
Charmillot in Switzerland and later commercialy introduced in Europe by BASF wasa
breakthrough in the concept of pheromone mating disruption.

The BASF product (RAK3+4) wastested in numerous trialsin Europe.

Whereas the codling moth part of this product proved reliable control in most cases as long as
the basic conditions for successful treatment with pheromone disruption are fulfilled, there are
doubts about the effectiveness on the leaf roller complex. In trialsin northern Italy,
Switzerland and southern Germany the technique was not effective enough, and the technique
was not further developed by BASF. On the other hand in trials in Belgium and the
Netherlands the RAK 3+4 technique has proved to be effective to regulate the local |eaf roller
complex. Inthe Netherlands, Van Deventer, Blommers, Mink and Woets, and in Belgium
Strek carried out several series of trialsthat proved the effectiveness of the technique under
practical conditions.
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In 1999, 2000 and 2001 trialswith RAK3+4 wererunin 4 organic orchardsin the
Netherlands and one in Belgium in cooperation with BASF. RAK 3+4 was applied at
densities from 125 to 500 dispensers’ha and in combination with a repellent. The results of
these trials were again promising but in 2001 BASF stated that the company was not going to
market RAK 3+4 in the Netherlands and Belgium.

For that reason in 2002 trials were initiated by the “Working Group Crop Protection in
Organic Fruit Growing” in cooperation with CBC Europe, Milan, to establish the
effectiveness of the Shin-Etsu pheromone mating disruption product Isomate CLR under
local conditionsin The Netherlands and Belgium.

Material and Methods

The mating disruption product Isomate CLR

The Shin Etsu product Isomate CLR contains pheromone compounds to perform mating
confusion on codling moth and several leafroller species.

Each dispenser contains the following active ingredients:

For Codling moth mating disruption:
E8,E10- dodecadienol 102.7 mg
N-dodecanol 16.1 mg
N-tetradecanol 3.4 mg

For Leaf roller mating disruption:
Z11- tetradecenyl acetate 94.7 mg
Z9-tetradecenyl acetate 23.5 mg

To the dispencers 2%wt of BHT (2,6-Di-tert-butyl-4-methylphenol) antioxidant and 1%wt of
Sumisorb-300 (2-(2'-hydroxy-3'-tert-butyl benzotriazole) UV screen are added to preserve the active
ingredients in thefield.

The dispensers have an expected field life of 150-180 days depending on average
temperatures and wind.

6
Tel: +31(0)345 502627 Fax +31(0)345 501721 Mobiel: +31 (0)653 176118
m.t rapman@wxs.nl www.biof ruit advies.nl




According to the Shin-Etsu label information 800-1000 dispensers per hectare should be used.

From the presence of Z11 and Z9 acetate an effect on Adoxopyhes orana, Archips and
Pandemis species can be expected, but not on Spilonota ocellana.

Fortunately Spilonota ocellana is relatively susceptible to Bacillus thuringiensis which makes
it possible to control this speciesin another way if necessary.

Experimental design

The OEDC “ Guidance for Registration Requirements for Pheromones and Other
Semiochemicals Used for Arthropod Pest Control” asks for data on the efficacy of the product
from scientifically conducted trials using the end-use product proposed for registration,
applied in amanner consistent with label instructions regarding timing, rate, method and site
of application. The experimental design should include untreated plots as an indication of
population pressure and, if possible, plots receiving acommercial standard treatment with
conventional pesticides of known efficacy as a basis for comparison with the semiochemical
treatment.

For efficacy trials on mating disruption no EPPO guidelines are available.

The mode of action of mating disruption and the requirement that treated orchards should be
at least one or several hectares large, of which the borders should be treated with extra
pheromone dispensers, makes it practically impossible to fulfil these requirements. Under
practical conditionsit isimpossible to conduct trials in which the effectiveness of pheromone
confusion is compared to untreated or commercia standard treatment plots with an identical
species composition and population level. On top of that, the effect of the technique is not
strictly limited to the treated orchard. The high concentration of pheromone in the air might
create a“sink” effect for the male moths in neighbouring orchards. Even in cases from where
it seemsto be more or less possible to compare orchard plots, it isimpossible to create
replications in the experiment.

Thisis an ever returning problem in the layout of pheromone mating disruption trials.

To overcome this problem, and create evidence for the effectiveness of the Isomate CLR
mating disruption technique it was decided in our working group to take a very practical
approach.

In 2002, 2003 and 2004 Isomate CLR mating disruption was applied according to the
proposed label recommendations under practical conditionsin alarge series of organic
orchards. Other organic orchards, untreated, or managed with standard treatements, served as
comparison group. Statistical proof for the effectiveness of the technique was sought in the
large number of replicationsin place and time:

1. For each year, the fruit damage by leafroller larvae and codling moth in the
|somate treated orchards could be compared with the control group.

2. Inalimited number of casesit was possible to directly compare Isomate CLR
treated and control orchards on the same farm.

Fruit growers voluntary joined these trials. As these were large scale trials and no budget was
available to compensate for yield losses, the risks of increased fruit damage had to be carried
by the fruit growers. This caused two biasesin thetrial.
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First, the growers having trouble with the control of |epidopteran pests were the onesjoining
the experiment, whereas the fruit growers who faced no trouble in the control of codling moth
or leafrollersin the previous years were | eft as control group.

Secondly we had to accept additional treatments made by growers, independent from our own
opinion on the necessity of these additional treatments.

A further possible drawback of this practical and large scale approach isthat in these orchards
both population levels and observed fruit damage are influenced by cultural practices such as
treatments against other insects, pruning, and fruit thinning. On the other hand this
experimental approach will give the most direct information on how valuable the technique
might be under practical conditions.

Trial plots

Table 1 summarizes the number of orchards joining the trials in the three years. Orchard plots
on the same farm where considered to be different orchards when they where separated by
natural boundaries (e.g. wide roads, open fields, bushes, windbreaks, hedgerows) or if they
had atotally different orchard structure (e.g. young orchards next to established orchards).
Untreated orchards in the control group were hardly ever abandoned orchards but moostly
organic orchards where the grower decided to take no measures to control codling moth
and/or leaf rollers.

Table 1: Number of orchardsin thetrial.

Isomate CLR Control group
treated
2001 25 16
2002 39 16
2003 46 22
Total 110 54

Applications

Isomate CLR was applied according to the proposed label instructions. The dispensers were
hung out in the orchardsin the last days of April, or early May at a density of 800 dispensers
per hectare. Only in some cases (large orchards in the second and third year of application)
less dispensers where used. Annex 1 to 6 provide data on the number of |somae dispensers
applied in each orchard, and additional treatments that might have affected the |epidopteran
populations. Table 2 and 3 summarize the additional treatments.

Table 2: Number of treatments with Bacillus thuringiensis

Isomate CLR Control group
treated
2002 11 1.5
2003 11 0.9
2004 0.9 0.8
Average 1.0 1.1
8
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Both the Isomate CLR treated orchards and the Control orchards were treated with Bacillus
thuringiensisin spring. These treatments were meant to reduce early caterpillar damage,
mainly caused by Operophtera brumata. Only in avery few cases Bacillus thuringiensis was
applied in summer in an attempt to reduce the number of leafroller larvae.

Table 3: Number of treatments with codling moth granulosis virus

Isomate CLR Control group
treated
2002 0.8 1.1
2003 0.4 1.3
2004 11 45
Average 0.8 2.3

cmoth control in the control orchards was based on the use of codling moth granulosis virus
(CmGv), Products Granupom, Madex and Carpovirusine. As 2003 was a difficult year in
codling moth control, the number of CmGv treatments in 2004 increased.

In the Isomate CLR treated orchards CmGv was applied by the growers in situations that
codling moth damage was found during summer monitoring, or simply as “insurance"
measure by the growers. Sometimes only border rows were treated with CmGv to prevent
damage in the outer part of the orchards by mated females flying in from neighbouring
orchards.

Observations

No pheromone traps were placed to check on the suppression of captures by the pheromone
mating disruption because earlier trials have learned that these observations are no guarantee
that the mating disruption is effective.

Instead of this observations where made during summer and at harvest on the main fruit
varietiesin each orchard plot. Annex 7to 9 provide the results of all individual observations.
In annex 1 to 6 and in the following chapter on results the observation data on the individual
fruit varieties are averaged per orchard.

July:
In July the population of the first summer generation of Adoxpohyes orana was monitored by

counting the number of caterpillars on 500 shoots per fruit variety in each orchard plot.
At the same moment 500 fruits per variety were inspected on codling moth damage.
The results of these observations were used to advice the fruit growers on additional
treatments.

Harvest:

In September- October, shortly before or during harvest 500 randomly chosen fruits per
variety where inspected on damage by leafroller larvae and codling moth. In several cases
larger numbers of fruits where inspected.
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Results

Codling moth

Annex 1,2 and 3 provide detailed data on applications and observations for codling moth.
In each year more codling moth damage was observed in the control group than in the
Isomate CLR treated group of orchards. In two out of three years this difference between the

two groups proved to be statistically significant.

Table 4: Average percentage of the fruits damaged by codling moth at harvest

Isomate CLR Control group Efficacy
treated
2002 04 a 13a 69 %
2003 14a 53b 73%
2004 03a 56b 94 %
Average 0.72 4.09 79.0%

Figuresin the sameline followed by the same character do not differ significantly from each other. (P< 0.05)
(ANOVA after square root transformation)

In ten cases it was possible to compare Isomate CLR treated orchard plots to untreated
control plots on the same farm. (Table 5). In one of these cases there was no codling moth
damage both in the treated and the untreated orchard. In all other cases the codling moth
damage in the Isomate CLR treated orchard plots was lower than in the control plots. The
overall average effectiveness of the Isomate CLR mating disruption was 85.4 %.
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Table 5: Average percentage of the fruits damaged by codling moth at harvest in the ten
cases where it was possible to compare two orchard plots on the same farm

Year Farm Orchard plots Additional treatments Isomate Control Efficacy
CLR
2002 | Kars Perceel 3 -Isomate - 0.2
Perceel 1 -untreated - 0.4 50 %
Reinroods fruit | Mispelaer - Isomate - 0.0
Mispelaer - Capex 3x CmGv 1.2
Untreated 3x CmGv 1.8 100 %
Olmenhorst Boomgaard 13 0.0
Boomgaard 13 0.0 -
Poley Huis-Isomate - 0.0
Huis-Untreated - 0.2 100 %
2003 | Frisque Stort - 1.4
Nijvelsebaan 2x CmGv 104
Oude perceel - 36 67 %
Janssens Holeweg - 0.2
Vierbunder 2x CmGv 1.2 83 %
Damen P7 achter geen virus - 3.2
P7achter wel virus 2x CmGv 4.2
Perceel W.Stoop - 104 69 %
2004 | Poley Huisperceel achter - 0
Huisperceel voor 2x CmGv 0.6
Perceel 1 2x CmGv 0.6
Perceel 2 2x CmGv 0.2 100%
Damen P3 oost 2x CmGv 0
P3 west BASF RAK3 + 2x CmGv 2.2 100%
Janssens Vierbunder 0
Holeweg 2x CmGv 0.6 100%
Average : 85.4 %

Leaf roller species

Annex 4,5 and 6 provide detailed data on applications and observations for leafrollers..

In each individual year there was on average more leafroller damage in the orchards of the
control group than in the Isomate CLR treated orchards. Due to low infestation levels
combined with a highly variable and strongly skewed dataset only in one out of three years
this difference could be proved to be statistically significant.

Table 6: Average percentage of the fruits damaged by leafrollers at harvest

Isomate CLR Control group Efficacy
treated
2002 09a 6.0b 85 %
2003 1.6a 26a 38 %
2004 10a 15a 35 %
Average 114 3.37 53.1%

Figuresin the sameline followed by the same character do not differ significantly from each other. (P< 0.05)
(ANOVA after sguare root transformation)
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The results of the ten cases where it was possible to compare Isomate CLR treated orchard
plots with untreated control blocks on the same farm are summarized in table 7 and figure 2.
In one case there was more damage in the CLR treated plot then in the control block that was
in this case a more or less abandoned orchard. Including this case the overall average
effectiveness of the Isomate CLR mating disruption was 65.1 %. Excluding this case the
effectiveness was 81.1 %.

Table 7: Average percentage of the fruits damaged by leafroller larvae at harvest in the ten
cases where it was possible to compare two orchard blocks on the same farm.

Year Farm Orchard plots Isomate Control Efficacy
CLR
2002 | Kars Perceel 3 -Isomate 0.6
Perceel 1 -untreated 3.8 84 %
Reinroods fruit | Mispelaer - Isomate 1.0
Mispelaer - Capex (1.0)
Untreated 4.4 7%
Olmenhorst Boomgaard 13 1.8
Boomgaard 13 7.0 83 %
Poley Huis-Isomate 0.4
Huis-Untreated 1.0 60 %
2003 | Frisque Stort 1.6
Nijvelsebaan 2.2
Oude perceel 0.4 -79%
Janssens Holeweg 0.2
Vierbunder 2.6 92 %
Damen P7 achter 3.7
Perceel W.Stoop 104 63 %
2004 | Poley Huisperceel achter 0
Huisperceel voor 0.8
Perceel 1 0.2
Perceel 2 0.8 100%
Damen P3 oost 0.8
P3 west 2.8 71%
Janssens Vierbunder 0
Holeweg 0.3 100%
Average 65.1 %
Average excluding case Frisque 2003 81.1%
12
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Figure 2: Average percentage of the fruits damaged by leafroller larvae at harvest in the ten
cases where it was possible to compare two orchard plotss on the same farm.

Efficacy of Isomate CLR on leafrollers 2002-2004

12

10.4

H Isomate CLR
Bl Control

% damaged fruits in harvest

Discussion and conclusions

Codling moth

The application of Isomate CLR for the control of codling moth was very effective. The 79-85
% effectiveness found in these trials is the effectiveness over codling moth management with
commercial standard products. Untreated plots were not left untreated for trial purposes but
left untreated by the growers based on standard management decisions.

Figure 3. presents the results of all orchards and yearsin thistrial as boxplot. From these data
can be read that by applying Isomate CLR there was 50% probability to end up with 0.3 %
codling moth damage in harvest whereas with the standard management technique there was
50 % chance to have 1.6 % damaged fruits. Outside values, cases where the codling moth
damage after application of Isomate CLR was over 2.5 % were recognized as cases where:

- Codling moth damage in the previous year was over 2.5 %
- Dispensers were mounted too low in the threes
- Mated female moths form untreated orchards laid their eggs in boarder rows.

These good results in codling moth control match with published data and are not surprising
as |somate mating disruption for codling moth control isworld wide used in over 120.000 ha
of orchards..
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Codling moth
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Box plot legend: Alls orchards are ordered according their fruit damage. The vertical bar below the box are the
25% cases with the lowest damage. The box represents middle range form 25-75% of the observations. The
median is the middle observation, the 50% point, the average chance as outcome form applying the strategy. In
the graph the median is horizontal linein the middle of the box. The bar pointing upwards form the box are the
cases with the highest damage. The triangles are the extremes.

Leafrollers

The application of Isomate CLR reduced the fruit damage by leafroller larvae. The
effectiveness was most evident in 2002 and in the cases where a direct comparison between
treated and untreated orchard plots on the same farm was possible. In these cases the efficacy
was 81-85%. In 2003 and 2004 the overall efficacy was only 35-38 % and the resulting
leafroller damage was not always sufficient for the growers.

Looking at the data of all Isomate treated and untreated control orchards in figure 4 the
median in the |somate treated orchards was 50% lower, and there were less excessesin
leafroller damage in situations that mating disruption was applied compared with the
untreated orchards. We conclude that in practice Isomate CLR reduces the leafroller damage
with about 50 %.
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Leafroller
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Trials on mating disruption to control summer fruit tortrix (Adoxophyes orana) in Dutch apple
orchards started as early as 1974. (Van Deventer 1981). In this early work much basic
research was done on the development of the technique. Trialsin commercial orchards and in
the former research orchard De Schuilenburg (Blommers 1987, Van Deventer 1991)) added
circumstantial evidence for the efficacy of the method.

From 1989 to 1995 Van Deventer and Minks of the former Institute for Research on Crop
Protection 1PO-DLO conducted alarge series of experiments on mating disruption for “green
leafroller species ( Adoxpohyes orana, Pandemis heparana and Archips podana) in
commercial IPM orchardsin the Netherlands. They used several commercial and
experimental types of dispensers which contained Z11- tetradecenyl acetate. Although in most
cases they reached almost 100% trap catch reduction in the orchards were mating disruption
was applied, their trials suffered from large variations in resulting fruit damage. They
concluded that “it is much more difficult to access the efficacy of pheromone disruption on
leafrollers than on codling moth, because of the unclear relationship between the densities of
the various species and the damage caused. A major problem is that this damage can not be
distinguished for the different speciesinvolved.” Already in the earliest trial seriesthe
occurrence of Spilonota ocellana, as leafroller species not covered by the Z9-Z11 mating
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disruption technique so possibly contributing tot the fruit damage, was noted. In general they
concluded that mating disruption can keep leafroller damage at harvest sufficiently low, that
isclose to 1% fruit damage what they regarded as economic threshold level.

The same conclusions apply to our trial series with Isomate CLR.. We found large variations
in leafroller damage during harvest, and there was no relation between the abundance of
leafroller larvae in shoot tipsin July (1% generation of Adoxophyes orana) and the level fruit
damage during harvest. Other leafroller species including Spilonota ocellana could have
accounted for a part of the fruit damage in our trials. During the assessment of fruit damagein
the harvest 2004 the occurrence of brown leafroller larvae on and near damaged fruits was
noticed in some orchards. According to De Reede (De Reede 1985) Spilonota ocellana seems
to be relatively susceptible for Bacillus thuringiensis. It could be necessary to combine
Isomate CLR with the use of Bacillus thuringiensis in some orchards to cover the whole
spectrum of potentially dangerous leafroller speciesin apple and pear orchards.
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4 Applications and results for leafrollersin 2002
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9 Results of observations on fruit variety level in 2004
10 Referred literature
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Annex 1: Applications and results for codling moth in 2002
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Plot |Farm Orchard Surface Disp. Granulosis virus treatements % damaged fruits at harvest
per ha. Isomate CLR Control

Direct comparisson between orchards

02-8 |[Kars Perceel 3-Isomate CLR 1.2 800 0.2

02-9 Perceel 1 -untreated - 0.4

02-4 [Reinroods fruit Mispelaer-lsomate CLR 5 800 - 0.0

02-5 Mispelaer- Capex 16/7+25/7+ ? 1.2

02-6 Untreated 16/7+25/7+ ? 1.8

02-17 [Olmenhorst Bomgaard 13-Isomate CLR 0.8 800 0.0

02-16 Boomgaard 13-Untreated 0.0

02-20 [Poley Huis-Isomate CLR 2 800 - 0.0

02-19 |Poley Huis-Untreated - 0.2

Isomate CLR treated orchards

02-1 [Swillen Tegenover militair domijn 3 800 - 0.0

02-2 Achter huis 6 800 - 0.6

02-7 |PPO west 7 0.6 800 - 0.6

02-11 |Van Ziel Burense dijk 3 800 - 0.0

02-10 Beemtsestraat 2 800 - 1.2

02-12 [Ruissen Voor 5 600 - 0.0

02-13 Midden 4 600 - 0.1

02-14 [Pouw Wijngaarden 5 800  27/6+21/7 0.0

02-15 Heiligenberg 2 800 27/6+21/7 0.4

02-18 |Konijn Huis 9 800  3/8+(14/7+21/7+30/7 boarder) 0.8

02-21 |v Noord Huis 10 800 - 0.3

02-22 |Albers Bokhoven 5.5 800 6/6+17/6+21/6 0.0

02-23 [Peters Eltenseweg 6 800 13/6+21/6 0.5

02-24 Negenvingersl. 5 800  13/6+21/6+26/7+7/8+17/8 4.4

02-25 [R.Peters Santana 2 800 23/6 0.2

02-26 |Levels Perceel 1 8 800 - 0.1

02-27 Perceel 5 2 800 - 0.4

02-28 Perceel 6 2 800 - 0.0

02-29 |vd Elzen Santana 15 800 8/8 0.4

02-43 Links 2 800 8/8 0.0

02-30 |Feas "Bio" 8.5 800 - 0.0

Orchards not treated with Isomate CLR

02-31 |Stoker Perceel 2 3x 0.0

02-32 |v Daele Jonagold 10/7+18/7+28/7 1.0

02-44 Cox's 10/7+18/7+28/7 0.4

02-33 [Mantel Zuurlaan - 0.9

02-34 |[Stoop 26/7+3/8 7.8

02-35 [Sturkenboom Knooplaan - 1.8

02-36 Warmonderhof - 12

02-38 |[Damen Perceel 7 - 3.2

02-37 Perceel 1 - 12

02-42 |Flikweert Perceel 3 - 0.2

02-41 Perceel 4 - 0

Average 0.41 1.33
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Annex 2: Applications and results for codling moth in 2003
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Plot Farm Orchard Surface Disp. Granulosis virus % damaged fruits at harvest
per ha. Isomate CLR Control

Direct comparisson between orchards

03-15 Frisque Stort 15 800 - 1.4

03-16 Nijvelsebaan 5 800  3/6+6/6 10.4

03-49 Qude perceel - 36

03-9 Janssens Holeweg 1 800 - 0.2

03-48 Vierbunder 11/6+19/6 1.2

03-31 Damen P7 achter geen virus 1 800 - 3.2

03-65 P7achter wel virus 1 800 12/7+4/8 4.2

03-59 perceel W.Stoop - 10.4

Isomate CLR treated orchards

03-1 Stas Onder Berg 0.5 800 Ix? 0

03-2 Berg 1 800 1x ? 1.6

03-3 Reinroodsfruit Berg 800 2x ? 11

03-4 Mispelaer 5 800 - 1.4

03-5 Bamboe 800 - 0.4

03-6 Voor huis 800 5/6+20/6+8/8+22/8 1.4

03-6 vd Velpen Bio 4.5 800 - 0

03-11 Swillen Tegenover militair domijn 3 800 - 2.6

03-12 voor huis 800 - 1.2

03-13 naast militair domijn 800 - 2.6

03-14 verst van huis 800 - 2.8

03-19 Flikweert Perceel 3 35 800 - 0.1

03-21 van Noord 11 800 - 0.3

03-22 Pouw van Wijngaarden 5 800 37 0.2

03-24 Korstanje Br.zwaan 3 800 - 0.2

03-25 Leidijkweide 15 800 - 0.5

03-26 Ruissen 19 500 - 0.3

03-27 Konijn 9 800 (13/6+26/6 boarder rows) 0

03-28 Olmenhorst  Boomgaard 13 3 800 - 0.3

03-29 Santana 2 800 - 0.6

03-30 Albers 5 800 - 0.7

03-31 Sturkenboom Knooplaan 12 800 - 1

03-61 Veens 12 800 - 0.8

03-62 Warmonderhof 5 800 14/7+21/7 4.6

03-33 J.Stoop 11 800 - 0.1

03-34 Mantel Rechts 9 800 - 0.5

03-35 Faes 9 800 - 0.2

03-36 Levels Perceel 1 8 800 - 0

03-37 Perceel 5 2 800 - 0.2

03-38 Perceel 6 2 800 - 0.8

03-39 vd Elzen links 2 800 - 0

03-40 rechts 1 800 - 0.2

3-41 Santana 1.5 800 - 0.3

03-44 PPO Santana 0.6 1000 - 0

Orchards not treated with Isomate CLR

03-46 Lavigne 3x ?? 4.6

03-47 Bleeser Jonagored 20/6+717 25

03-51 vd Poel Vernooy 13/6+4/7+19/7 14

03-52 Goy 13/6+4/7+19/7 14

03-53 Kars Perceel 1 - 0.3

03-54 Perceel 3 - 3

03-55 Lingewei - 0.2

03-56 Stoker Perceel 2 (oud) 27/6+6/7 2.8

03-57 Perceel 8 27/6+6/7 0.6

03-60 Damen 5 jarig BASF RAK 3 3

03-64 Oude Jonagold BASF RAK 3 2.4

03-66 Wroeter Diepenbeek 2/5+2/7+15/7 0.5

03-58 R.Peters Santana - 15

Average 1.44 5.33
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Annex 3: Applications and results for codling moth in 2004

Plot Farm Orchard Surface Disp. Granulosis virus % damaged fruits at harvest
per ha. Isomate CLR Control

Direct comparisson between orchards on the same farm

04-10 Poley Huisperceel achter 2 800 - 0

04-55 Huisperceel voor 11/6+26/6 0.6

04-53 Perceel 1 11/6+26/6 0.6

04-54 Perceel 2 11/6+26/6 0.2

04-29 Damen P3 oost 2 800 Isomate CLR + 10/6+18/6 0

04-30 P3 west 2 500 BASF RAK 3 + 10/6+18/6 2.2

04-9 Janssens Vierbunder 800 0

04-69 Holeweg 25/5+9/6+29/6 0.6

Isomate CLR treated orchards

04-1 Stas Boskoop 800 10/6 1.6

04-3 Reinrode Mispelaer 5 800 8/6+17/6 0.2

04-4 Bamboe 800 8/6+17/6 0.6

04-5 Veld (boarder row) 2 800 8/6+17/6 0.6

04-8 vd Velpen Bio 45 800 - 0.2

04-11 Flikweert P4 achter 1.75 800 - 0

04-12 P3 oud 3.5 800 - 0

04-13 P1 voor 0.8 800 - 0

04-15 van Noord 11 800 - 0.3

04-16 Pouw van Wijngaarden (oud) 5 800 august 1x 0.4

04-17 van Wijngaarden (jong) 1 800 august 1x 0.5

04-18 Heiligenberg 2 800 august 1x 0.8

04-19 Korstanje Huis 3 800 - 0

04-20 Leidijkweide 1.5 800 - 0.4

04-21 Ruissen voor 5 800 - 0.8

04-77 midden/achter 10 800 - 0.2

03-27 Konijn voor 45 800 9/6 + 717 0

04-78 achter 4.5 800 9/6 + 7/7 0

04-23 Olmenhorst  Boomgaard 13 3 800 - 0.3

04-24 PPO 800 - 0

04-25 Boomgaard 2 800 - 0.2

04-26 3rijen 800 - 1.4

04-27 Albers 5 800 - 0.2

04-28 Damen P6 4 800 10/6 + 18/6 1.3

04-31 Sturkenboom Veens 12 800 - 0.4

04-79 Warmonderhof 4 800 - 0.5

04-32 Santana 1 800 - 0

04-33 J.Stoop 11 800 - 0

04-34 Mantel 9 800 - 0

04-36 Levels Perceel 2 2 800 - 0

04-37 Perceel 5 2 800 - 0

04-38 Perceel 6 2 800 - 0.4

04-39 vd Elzen Links 2 800 13/5 0

04-41 Santana 1.5 800 13/5 0.4

04-42 Peters Eltense weg 6 800 10x CmGv 0

04-43 Negenvingersland 5 800 12x CmGv 1.6

04-44 PPO West 7 0.6 1000 - 0.2

04-45 vEykeren Boekhoute 1 1 800 - 0.2

04-47 Huis (MO 2) 2 800 - 0

04-48 Leo 1 800 - 0

04-49 Billens Klein 800 716, (14/6 only boarder) 0.8

04-50 Topaz 800 716, (14/6 only boarder) 0

04-51 vd Poel Vernooy 2 800 26/6+2/7+12/7+2417 0.2

Orchards not treated with Isomate CLR

04-56 Bleeser 716+14/6+21/6+1/7+12/7+21/7 0.8

04-58 Stoker P3jong 14/6+717 0.2

04-59 P8 14/6+717 3.2

04-60 Clostermann  Santana BASF RAK 3 + 14x CmGv 19.8

04-61 Topaz BASF RAK 3 + 14x CmGv 19.4

04-62 Jonagold BASF RAK 3 + 14x CmGv 29

04-63 vd Poel t'Goy 26/6+2/7+12/7+2417 0

04-64 R.Peters - 10

04-65 Kars Perceel 3 - 5.4

04-66 De Wit Burense dijk ? 2.2

04-67 Frisque Nijvelsebaan 12/6+18/6+25/6 3.6

04-68 Stort 12/6+18/6+25/6 2

04-70 Busschots Voor min. 6x 8.2

04-71 Achter min. 6x 9.4

04-73 Swillen Naast militair domijn min. 4x 2.6

04-75 verst van huis min. 4x 1

04-76 voor huis min. 4x 2.6

Average 0.32 5.62
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Annex 4: Applications and results for leafrollers in 2002
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Plot Farm Orchard Surface Disp. Bacillus thuringiensis % damaged fruits at harvest
per ha. Isomate CLR Control

Direct comparisson between orchards

02-8 |Kars Perceel 3-Isomate CLR 1.2 800 - 0.6

02-9 Perceel 1 -untreated - 3.8

02-4 |Reinroods fruit Mispelaer-lsomate CLR 5 800 1l-apr 1.0

02-5 Mispelaer- Capex 11-apr 1

02-6 Mispelaer-Bacillus 11/4+16/8+23/8+sep 4.4

02-17 |Olmenhorst Bomgaard 13-Isomate CLR 0.8 800 - 1.8

02-16 Boomgaard 13-Untreated - 7.0

02-20 |Poley Huis-Isomate CLR 2 800 - 0.4

02-19 |Poley Huis-Untreated - 1.0

Isomate CLR treated orchards

02-1 |Swillen Tegenover militair domijn 3 800  1x april 0.8

02-2 Achter huis 6 800  1x april 2.4

02-7 |PPO west 7 0.6 800 22/4 1.0

02-11 |Van Ziel Burense dijk 3 800 - 0.3

02-10 Beemtsestraat 2 800 - 0.0

02-12 |Ruissen Voor 5 600 - 0.4

02-13 Midden 4 600 - 0.3

02-14 |Pouw Wijngaarden 5 800  10/4+27/6+21/7 1.6

02-15 Heiligenberg 2 800  10/4+27/6+21/7 0.0

02-18 |Konijn Huis 9 800 - 1.0

02-21 |v Noord Huis 10 800 - 0.3

02-22 |Albers Bokhoven 5.5 800 - 0.8

02-23 |Peters Eltenseweg 6 800  9/4+22/4+7/5 0.1

02-24 Negenvingersl. 5 800  9/4+22/4+7/5 14

02-25 |R.Peters Santana 2 800 7/5 3.0

02-26 |Levels Perceel 1 8 800 12/4 0.7

02-27 |Levels Perceel 5 2 800 12/4 1.2

02-28 |Levels Perceel 6 2 800 25/4 0.6

02-29 |vd Elzen Santana 15 800 10/6+8/7+8/8 1.2

02-43 Links 2 800 10/6+8/7+8/8 0.4

02-30 |Feas "Bio" 8.5 800  2x april 0.1

Orchards not treated with Isomate CLR

02-31 |Stoker Perceel 2 1x april 3.2

02-32 |v Daele Jonagold 9/4+18/4+20/8+27/8+7/9 26.2

02-44 Cox's 9/4+18/4+20/8+27/8+7/9 15.6

02-33 |Mantel Zuurlaan - 1.3

02-34 |Stoop - 35

02-35 |[Sturkenboom  Knooplaan - 11.8

02-36 Warmonderhof - 1.7

02-38 |Damen Perceel 7 - 4.4

02-37 Perceel 1 - 14

02-42 |Flikweert Perceel 3 4x 5.8

02-41 Perceel 4 4 x 4.2

Average 0.9 6.0
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Annex 5: Applications and results for leafrollers in 2003

Plot Farm Orchard Surface Disp. Bacillus thuringiensis % damaged fruits at harvest
per ha. Isomate CLR Control

Direct comparisson between orchards

03-15 Frisque Stort 15 800 17/4 1.6

03-16 Nijvelsebaan 5 800 17/4 2.2

03-49 Oude perceel 17/4 0.4

03-9 Janssens Holeweg 1 800 17/4 0.2

03-48 Vierbunder 17/4 2.6

03-31 Damen Oude aanlplant, achter 2 800 715 3.7

03-59 perceel W.Stoop 7/5 10

Isomate CLR treated orchards

03-1 Stas Onder Berg 0.5 800 april 1x 1.2

03-2 Berg 1 800 april 1x 0

03-3 Reinroodsfruit Berg 800 17/4 0

03-4 Mispelaer 5 800 17/4 1

03-5 Bamboe 800 17/4 0.4

03-6 Voor huis 800 17/4 0.8

03-6 vd Velpen Bio 4.5 800 14/4 0

03-11 Swillen Tegenover militair domijn 3 800 april 1x 0.8

03-12 voor huis 800 april 1x 14

03-13 naast militair domijn 800 april 1x 14

03-14 verst van huis 800 april 1x 0.8

03-19 Flikweert Perceel 3 35 800 - 11

03-21 van Noord 11 800 - 1

03-22 Pouw van Wijngaarden 5 800 18/4 4.8

03-24 Korstanje Br.zwaan 3 800 23-4 04

03-25 Leidijkweide 15 800 23-4 4.5

03-26 Ruissen 19 500 - 1.3

03-27 Konijn 9 800 22/4 0.8

03-28 Olmenhorst  Boomgaard 13 3 800 16/4 0.9

03-29 Santana 2 800 - 14

03-30 Albers 5 800 17/4 5.2

03-31 Sturkenboom Knooplaan 12 800 23/5 2

03-61 Veens 12 800 23/5 3

03-62 Warmonderhof 5 800 23/5 4.2

03-33 J.Stoop 11 800 7/5 15

03-34 Mantel Rechts 9 800 - 0.6

03-35 Faes 9 800 april 2x 0.4

03-36 Levels Perceel 1 8 800 17/4+2/5 2.4

03-37 Perceel 5 2 800 17/4+2/5 1.6

03-38 Perceel 6 2 800 17/4+2/5 2

03-39 vd Elzen links 2 800 16/4+19/5 1

03-40 rechts 1 800 16/4+19/5 1

3-41 Santana 15 800 16/4+19/5 1.8

03-44 PPO Santana 0.6 1000 23-4 3

Orchards not treated with Isomate CLR

03-46 Lavigne april 1x 0.2

03-51 vd Poel Vernooy 17/4+3/5+27/5 2.6

03-52 Goy 17/4 0.4

03-53 Kars Perceel 1 - 1

03-54 Perceel 3 - 2.3

03-55 Lingewei - 7.1

03-56 Stoker Perceel 2 (oud) 22/4 2.6

03-57 Perceel 8 22/4 0.8

03-60 Damen 5 jarig 715 14

03-64 Oude Jonagold 7/5 0.4

03-58 R.Peters Santana - 4.8

Average 1.62 2.61
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Annex 6: Applications and results for leafrollers in 2004

Plot Farm Orchard Surface Disp. Bacillus thuringiensis % damaged fruits at harvest
per ha. Isomate CLR Control

Direct comparisson between orchards on the same farm

04-10 Poley Huisperceel achter 2 800 - 0

04-55 Huisperceel voor - 0.8

04-53 Perceel 1 - 0.2

04-54 Perceel 2 - 0.8

04-29 Damen P3 oost 2 800 4/5 0.8

04-30 P3 west 2 500 4/5 2.8

04-9 Janssens Vierbunder 800 -? 0

04-69 Holeweg -? 0.3

Isomate CLR treated orchards

04-1 Stas Boskoop 800 april 0

04-3 Reinrode Mispelaer 5 800 13/4 0.8

04-4 Bamboe 800 13/4 0.2

04-5 Veld (boarder row) 2 800 13/4 0.8

04-8 vd Velpen Bio 4.5 800 - 0.1

04-11 Flikweert P4 achter 1.75 800 - 0

04-12 P3 oud 35 800 - 0

04-13 P1 voor 0.8 800 - 0

04-15 van Noord 11 800 april 1x 1.1

04-16 Pouw van Wijngaarden (oud) 5 800 22/4 , 3/5 2.8

04-17 van Wijngaarden (jong) 1 800 22/4 , 3/5 2.9

04-18 Heiligenberg 2 800 22/4 , 3/5 0.4

04-19 Korstanje Huis 3 800 - 1.8

04-20 Leidijkweide 15 800 - 2

04-21 Ruissen voor 5 800 - 0.8

04-77 midden/achter 10 800 - 0.7

03-27 Konijn voor 4.5 800 15/4 + 11/5 0

04-78 achter 4.5 800 15/4 + 11/5 0.2

04-23 Olmenhorst  Boomgaard 13 3 800 april 1x 0.3

04-24 PPO 800 april 1x 0

04-25 Boomgaard 2 800 april 1x 0.2

04-26 3rijen 800 april 1x 0.8

04-27 Albers 5 800 - 1.4

04-28 Damen P6 4 800 4/5 1.3

04-31 Sturkenboom Veens 12 800 april 1x 0.4

04-79 Warmonderhof 4 800 april 1x 0.1

04-32 Santana 1 800 - 0.4

04-33 J.Stoop 11 800 14/4 0.4

04-34 Mantel 9 800 - 11

04-36 Levels Perceel 2 2 800 april 2x 3.6

04-37 Perceel 5 2 800 april 2x 1.8

04-38 Perceel 6 2 800 april 2x 4

04-39 vd Elzen Links 2 800 13/5 0.2

04-41 Santana 15 800 13/5 0.2

04-42 Peters Eltense weg 6 800 13/4 0.8

04-44 PPO West 7 0.6 1000 23/4 29

04-45 vEykeren Boekhoute 1 1 800 12/4 2.2

04-47 Huis (MO 2) 2 800 12/4 0.6

04-48 Leo 1 800 12/4 1.2

04-49 Billens Klein 800 - 0.2

04-50 800 - 0.4

04-51 vd Poel Vernooy 2 800 3/5+ 11/5 3.2

Orchards not treated with Isomate CLR

04-56 Bleeser 0.2

04-58 Stoker P3 jong 16/4 0

04-59 P8 16/4 0

04-60 Clostermann  Santana 0

04-61 Topaz 0.8

04-62 Jonagold 1

04-63 vd Poel t'Goy 3/5+ 11/5 1.2

04-64 R.Peters - 6

04-65 Kars Perceel 3 - 1

04-66 De Wit Burense dijk 2.1

04-67 Frisque Nijvelsebaan april 1x 1.2

04-68 Stort april 1x 1.8

04-70 Busschots Voor 3.8

04-71 Achter 4.2

04-73 Swillen Naast militair domijn 2.8

04-75 verst van huis 0.6

04-76 voor huis 1

Average 0.96 1.48
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Annex 7: Results of observations on fruit variety level in 2002
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Isomate CLR treated orchards
02-1 |Swillen Tegenover militair domijn Jonagold 12-jul 1 0]18-sep 7 0 1 0 0.2 0
02-2 Golden 18-sep 7 3 4 0 14 0
02-3 Achter huis Jonagold 18-sep 10 2 10 3 24 0.6
02-4 |Reinroods fruit Mispelaer-lIsomate CLR Jonagold 12-jul 3 2|18-sep 1 4 0 1 0
02-5 Mispelaer- Capex Jonagold 12-jul 6 18-sep 7 15 6 4.4 1.2
02-6 Mispelaer-Bacillus Jonagold 12-jul 3 13|18-sep 3 9 9 2.4 1.8
02-7 |PPO West 7 Santana 5-jul 0 1 Observations PPO 3.6 0.1
West 7 Topaz 11-sep 8 1 4 3 1 0.6
02-8 |Kars Perceel 3-lsomate CLR Elstar 5-jul 0 2[11-sep 14 5 14 1 3.8 0.2
02-9 Perceel 1 -untreated Elstar 5-jul 2 0[11-sep 2 2 1 2 0.6 0.4
02-10 |van Ziel Zoelen Jonagold 5-jul 0 5| 9-sep 14 0 0 6 0 1.2
02-11 Burensedijk Elstar 5-jul 0 1| 9-sep 43 0 2 0 0.4 0
Jonagold 5-jul 0 1| 9-sep 17 1 0 0 0.2 0
02-12 |Ruissen Voor Jonagold 5-jul 0 0|11-sep 1 2 0 0 0.4 0
02-13 Midden Jonagold 5-jul 5 0[11-sep 2 0 1 1 0.2 0.2
Achter Jonagold 5-jul 2 0[11-sep 6 1 1 0 0.4 0
02-14 |Pouw van Wijngaarden Elstar 6-jul 2 0| 9-sep 1 3 5 0 1.6 0
02-15 Heiligenberg Elstar 8-jul 0 0| 9-sep 5 0 0 2 0 0.4
02-16 |Olmenhorst Boomgaard 13-Untreated Jonica 9-jul 51 2| 5-sep 4 11 24 0 7 0
02-17 Bomgaard 13-Isomate CLR  Jonagored 9-jul 9 0| 5-sep 4 0 9 0 1.8 0
02-18 |Konijn voor Elstar 9-jul 4 0[12-sep 4 1 7 6 1.6 1.2
achter Elstar 9-jul 3 0|12-sep 3 0 2 2 0.4 0.4
02-19 |Poley Huis-Untreated Elstar 15-jul 5 1|12-sep 0 1 4 1 1 0.2
02-20 Huis-Isomate CLR Elstar 15-jul 2 0|12-sep 3 0 2 0 0.4 0
02-21 |v Noord R3 Elstar 0 0|11-sep 9 0 3 3 0.6 0.6
R2 Jonagold 1 0|11-sep 5 0 0 0 0 0
02-22 |Albers Elstar 1 2| 9-sep 2 3 1 0 0.8 0
02-23 |Peters Eltenseweg Elstar 19-jul 2 0| 6-sep 1 0 0 0 0 0
Jonagold 6-sep 0 0 1 5 0.2 1
02-24 Negenvingersland Jonagold 19-jul 7 120| 6-sep 1 6 3 41 1.8 8.2
Elstar 19-jul 8 12| 6-sep 0 2 3 3 1 0.6
02-25 |R.Peters Santana 19-jul 39 5| 6-sep 7 1 14 1 3 0.2
02-26 |Levels Perceel 1 Elstar 4-jul 7 0| 9-sep 12 1 2 0 0.6 0
Perceel 2 Jonagold 4-jul 1 0| 9-sep 24 1 3 1 0.8 0.2
02-27 Perceel 5 Elstar 4-jul 3 0| 9-sep 47 1 5 2 1.2 0.4
02-28 Perceel 6 Topaz 4-jul 2 0| 9-sep 12 1 3 0 0.8 0
Santana 9-sep 22 0 2 0 0.4 0
02-29 |vd Elzen Santana Santana 4-jul 0 0| 6-sep 2 3 3 2 1.2 0.4
02-43 Links Jonagold 4-jul 1 1| 6-sep 8 1 1 0 0.4 0
02-30 |Feas Bio Jonagold 4-jul 1 9-sep 10 1 0 0 0.2 0
Bio Elstar 4-jul 2 9-sep 5 0 0 0 0 0
Control group
02-31 |Stoker Perceel 2 Elstar 13-sep 2 4 12 0 3.2 0
02-32 |vDalen Jonagold 13-sep 13 45 86 5| 26.2 1
02-44 Cox's 13-sep 7 22 56 2| 156 0.4
02-33 |Mantel Jonagold 13-sep 1 0 4 4 0.8 0.8
Cox's 13-sep 4 1 8 5 1.8 1
02-34 |Stoop Jonagold 16-sep 4 6 15 29 4.2 5.8
Elstar 16-sep 1 3 11 49 2.8 9.8
02-35 |Sturkenboom Knooplaan Elstar 16-sep 0 4 70 16| 14.8 3.2
Jonagold 16-sep 6 0 44 3 8.8 0.6
02-36 Warmonderhof Santana 15-jul 1 9-sep 5 1 11 0 2.4 0
Elstar 15-jul 3 9-sep 12 1 4 12 1 24
02-37 |Hans Damen Perceel 3 Elstar 2 0
02-38 Perceel 7 Elstar 3 0]|16-sep 6 0 22 16 4.4 3.2
Conference 12
02-39 Perceel 1 Jonagold 16-sep 3 0 7 6 1.4 1.2
02-40 |Flikweert Perceel 1 Elstar 15-jul 12
02-41 Perceel 4 Elstar 15-jul 55 12-sep 7 3 18 0 4.2 0
02-42 Perceel 3 Elstar 15-jul]l 125 12-sep 8 5 24 1 5.8 0.2
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Annex 8: Results of observations on fruit variety level in 2003
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03-1 |[Stas B Onder berg Jonagold 2-jul 9 3 11-sep 4 2 0 1.2 0
03-2 Berg Elstar 2-jul 7
Topaz 2-jul 11-sep 0 0 1 0 0.2
Boskoop 2-jul 2 13| 11-sep| 0 0 15 0 3
03-3 Reinrodsfruit B Berg Boskoop 2-jul 3 5|
Berg(border) Jonagold 16-sep 0 0 55 0 11
03-4 Mispelaer Jonagold 2-jul 2 0| 16-sep 2 3 7 1 1.4
Elstar 2-jul
03-5 Bamboe Jonagold 16-sep 1 1 2 0.4 0.4
03-6 voor huis Jonagold 2-jul 0 4 16-sep 0 4 7 0.8 1.4
03-7 vd Velpen B Jonagold 2-jul 1 0| 8-sep 0 0 0 0 0|
Topaz 2-jul 3 0
03-8  |Wroeter B Serre Elstar 3-jul 52 2
03-9 |Janssens B Holeweg Jonagold 3-jul 2 1 8-sep| 0 1 1 0.2 0.2
03-10 |Swillen B Huis Jonagold 3-jul 0 25 ~10 %
03-11 Tegenover militair domi Jonagold 3-jul 0 10|  16-sep| 0 4 13 0.8 2.6
03-12 voor huis Jonagold 16-sep 0 7 6 1.4 1.2
03-13 Naast militair domijn  Jonagold 16-sep 2 5 13 1.4 2.6
03-14 verst van huis Jonagold 16-sep 1 3 14| 0.8 2.8
03-15 |Frisque B Stort Jonagold 2-jul 1 5 8-sep| 7 1 7 1.6 1.4]
03-16 Nijvelsebaan Jonagold 2-jul 5 63 8-sep| 11 0 52 22 10.4
03-17 |Poley NL Achter Elstar 25-jun 0
03-18 |Flikweert NL perceel 4 Elstar 25-jun 0 0|
03-19 perceel 3 Elstar 25-jun 0 0| 10-sep 0 10 1 2 0.2
perceel 3 Jonagold 10-sep 0 1 0 0.2 0|
03-20 peerceel 1 Elstar 25-jun 0 0|
03-21 |van Noord NL 3links Jonagold 30-jun 0 0|
2 rechts Jonagold 30-jun 0 0|
Santana 25-aug|On 2041 fruits 1 0.3
03-22  |Pouw NL van Wijngaarden Elstar 1-jul 1 0 4-sep| 4 20 1 4.8 0.2
03-23 Pothuizerweg Delbare 1-jul 2 0
03-24 |Korstanje NL Br.zwaan Elstar 4-jul 6 2 29-aug 0 2 1 0.4 0.2
03-25 Leidijkweide Elstar 4-jul 20 0 29-aug 0 32 3 6.4 0.6
Jonagold 4-jul 9 1| 29-aug 4 9 2 26 0.4
03-26 |Ruissen NL voor Jonagold 4-jul 3 0| 9-sep 2 6 3 1.6 0.6
midden Jonagold 4-jul 4 1 9-sep 0 3 0 0.6 0|
achter Jonagold 4-jul 6 0| 9-sep 1 8 1 1.8 0.2
03-27 |Konijn NL Oud L voor Elstar 7-jul 9 0| 9-sep 1 6 0 1.4 0|
Oud R achter Elstar 7-jul 2 0| 9-sep 0 1 0 0.2 0|
Conferencyq 7-jul 0
03-28 |Olmenhorst NL Boomgaard 13 Jonagored 7-jul 1 0| 9-sep 0 2 0 0.4 0|
Boomgaard 13 Jonica 7-jul 11 2 9-sep 3 4 3 1.4 0.6
03-29 Santana 7-jul 1 0| 9-sep 0 7 3 1.4 0.6
03-30 |Albers NL voor Elstar 7-jul 1 0|
Jonagold 9-sep 8 23 5 6.2 1
midden Elstar 7-jul 8 2
Jonagold 9-sep 3 18 2 4.2 0.4
achter Elstar 7-jul 8 2
03-31 |Damen NL P7 achter geenvirus Elstar 8-jul 1 0| 3-sep 3 13 7 3.2 1.4
03-65 P7achter wel virus Elstar 3-sep| 4 17 6 4.2 1.2
03-32 |Sturkenboom NL Knooplaan Elstar 8-jul 1 0 3-sep| 0 10 5 2 1
03-61 Veens Elstar 8-jul 4 0 3-sep| 6 9 4 3 0.8
03-62 Warmonderhof Santana 8-jul 1 25 28-aug|On 3568 fruits 45 4.6
Elstar 8-jul 6 5| 28-aug 3 16 10 3.8 2
03-33 |J Stoop NL oud, achter Elstar 8-jul 5 0| 10-sep 1 11 1 2.4 0.2
oud, voor Elstar 8-jul 0 0|
voor Jonagold 8-jul 3 0| 10-sep 0 3 0 0.6 0|
03-34 |Mantel NL rechts Elstar 8-jul 2 1 3-sep 0 1 5 0.2 1
Jonagold 8-jul 1 0| 3-sep 2 3 0 1 0|
03-35 |Faes NL PL2 Elstar 9-jul 0 0| 0 2 1 0.4 0.2
PL 4/5 Elstar 9-jul 1 1 1 1 1 0.4 0.2
03-36 |Levels NL Perceel 1 Elstar 9-jul 30 0 3 9 0 24 0
03-37 Perceel 5 Elstar 9-jul 17 0 2 6 1 1.6 0.2
03-38 Perceel 6 Santana 9-jul 18 5 1 9 4 2 0.8
03-39 |vd Elzen NL Links Jonagold 9-jul 6 0| 12-sep 0 5 0 1 0|
03-40 rechts Jonagold 9-jul 5 0 12-sep 0 5 1 1 0.2
03-41 Santana 9-jul 4 0 25-aug|On 3285 fruits 1.8 0.3]
03-42 |Peters NL Rechts Elstar 11-jul 2 10|
03-43 VI Elstar 11-jul 17 53
03-44 |PPO NL Santana 11-jul 5 1 25-aug 2 13 0 3 0
Control group
03-45 |Stas B Geintegreerd Jonagold 19 0 11-sep 0 1 2 0.2 0.4]
03-46 |Lavigne B Elstar 1-jul 7 2 8-sep 0 1 23 0.2 4.6
03-47 |Bleeser B Jonagored| 1-jul 4 7 >2
03-48 |Janssens B Vierbunder Jonagold 3-jul 18 1 8-sep| 3 10 6 26 1.2
03-49 |Frisque B Oude perceel Jonagold 2-jul 9 42 8-sep 2 0 180 0.4 36
03-50 |Poley NL Achter Voor 25-jun 1
03-51 |vd Poel NL Vernooy Elstar 1-jul 1 0| 4-sep| 1 12 7 2.6 1.4
03-52 Goy 1-jul 3 0| 4-sep 0 2 7 0.4 1.4
03-53 |Kars NL Perceel 1 Elstar 1-jul 0 0| On 398 fruits 1 0.3
03-54 Perceel 3 Elstar 6-jul 2 0| On 1515 fruits 23 3|
03-55 Lingewei Santana 6-jul 8 3 25-aug|On 854 fruits 7.1 0.2
03-56 |Stoker NL Perceel 2 (oud) Elstar 8-jul 2 6 3-sep 6 7 14 2.6 2.8
03-57 Perceel 8 Elstar 8-jul 0 1 3-sep| 1 3 3 0.8 0.6|
03-58 |R.Peters NL Santana Santana 11-jul 121 88 21-aug 6 18 75 4.8 15
03-66 |Wroeter B Diepenbeek Jonagold 0.5]
03-59 |Damen NL P6 perceel w.Stoop Elstar 3-sep| 5 55 47 12 9.4
Jonagold 3-sep 15 25 57 8 11.4
03-60 5 jarig links BASF Elstar 8-jul 1 3| 3-sep 0 7 15 1.4 3|
03-64 voor BASF Jonagold 8-jul 1 2 3-sep) 0 2 12 0.4 2.4
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Annex 9: Results of observations on fruit variety level in 2004
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Plot __Farm Orchard Variety F Ni o I & 24 o & &
Isomate CLR treated Orchards
04-1 |Stas B Boskoop Boskoop 01-jul 0 3] 16-sep| 0 0 8| 0 1.6|
04-3  |Reinrode B Mispelaer Jonagold 01-jul 3 0| 05-okt| 0 4 1 0.8 0.2]
04-4 Bamboe Jonagold 05-okt| 0 1 3] 0.2 0.6
04-5 Veld (boarder row)  Boskoop 05-okt| 0 4 3] 0.8 0.6
04-6 Berg, boarder row 21 Jonagold 0 0|
04-7 Overzijde (boarder ro Jonagold 0 3]
04-8  |vd Velpen B Bio Jonagold 01-jul 0 0| 16-sep| 0 0 0| 0 0
Topaz 01-jul 1 0| 16-sep)| 0 1 2] 0.2 0.4]
04-9 |Janssens B Vierbunder, oud Jonagold 01-jul 4 1 16-sep) 0 0 0| 0 0
04-10 |Poley NL  Huis, achter Jonagold 06-okt| 0 0 0| 0 0f
Elstar 28-jun 6 0|
04-11 |Flikweert NL P4 achter Elstar 29-jun 1 0| 30-aug 0 0 0| 0 0|
04-12 P3 oud Elstar 29-jun 2 0|
P3 oud Jonagold 06-okt| 0 0 0| 0 0
04-13 P1 voor Elstar 29-un 2 1| 30-aug 2 1 0 0 0
04-14 P2 Topaz
04-15 |van Noord NL R3-4 Elstar 24-jun 0 0| 14-sep| 0 7 2] 14 0.4]
L2 Elstar 24-jun 0 0|
R2 Jonagold 14-sep| 0 0 3] 0 0.6
L3 Santana 24-aug 0 9 0| 18 0
04-16 |Pouw NL  van Wijngaarden (out Elstar 22-jun 7 1| 10-sep| 1 13 2 2.8 0.4
04-17 van Wijngaarden (jon Elstar 19-okt|Observations on 3811 fruits 2.9 0.5
04-18 Heiligenberg Elstar 22-jun 0 0| 10-sep| 2 0 4 0.4 0.8]
04-19 |Korstanje NL  Huis Elstar 21-jun 12 0| 29-aug 3 6 0| 18 0
04-20 Leidijkweide Elstar 21-jun 8 1 29-aug 1 9 2] 2 0.4]
04-21 |Ruissen NL voor Elstar 14-sep| 2 2 4 0.8 0.8
04-77 midden Elstar 24-jun 0 1 14-sep| 0 6 0| 12 0f
achter Elstar 14-sep| 0 1 2] 0.2 0.4]
04-22 |Konijn NL  Oud L voor Elstar 15-sep)| 0 0 0| 0 0
04-78 Oud R achter Elstar 15-sep| 0 1 0| 0.2 0
04-23 |Olmenhorst NL  Boomgaard 13 Jonagored 24-jun 0 1 15-sep)| 0 1 1 0.2 0.2]
Boomgaard 13 Jonica 15-sep) 1 1 2 0.4 0.4
04-24 PPO Topaz 15-sep 0 0 0 0 0|
04-25 Boomgaard 2 Topaz 15-sep)| 0 1 1 0.2 0.2]
Santana 24-jun 0 0|
04-26 3rijen Elstar 15-sep 2 2 7 0.8 1.4
04-27 |Albers NL voor Elstar 13-sep| 0 6 1 12 0.2]
Jonagold 234un 0 0
midden Elstar 13-sep 0 8 1 16 0.2]
Achter Jonagold 23-jun 5 0|
04-28 |Damen NL  P6 achter Elstar 29-jun 8 0|
P6 2003 onbehandelc Elstar 29-jun 22 0| 30-aug 0 5 3| 1 0.6
P6 Jonagold M27 Jonagold 30-aug 0 3 10 0.6 2
04-29 P3 Isomate (oost) Elstar 29-jun 4 0| 30-aug 1 3 0| 0.8 0
04-30 P3 RAK3 (west) Elstar 29-jun 6 0| 30-aug 2 12 11 2.8 2.2
04-31 |Sturkenboom NL  Veens Elstar 30-aug 2 0 2] 0.4 0.4]
04-79 Warmonderhof Santana 27-jun 0 3| 30-aug 0 2 0| 0.4 0
Boarder row Santana 27-jun 0 1 30-aug 1 12 0| 26 0|
04-32 Jonagold 30-aug 0 0 3| 0 0.6
Elstar 27-jun 2 0| 30-aug 0 1 2] 0.2 0.4]
04-33 |J Stoop NL  oud, voor Elstar 27-jun 1 0| 30-aug 0 2 0| 0.4 0
voor Jonagold 27-jun 1 1 30-aug 0 2 0| 0.4 0|
04-34 |Mantel NL  rechts Elstar 27-jun 2 0|
Links Jonagold 06-okt| 2 3 0| 1 0
rechts Jonagold 06-okt| 0 6 0| 12 0
04-35 |Levels NL  Perceel 1 Elstar 23-jun 1 2|
04-36 Perceel 2 Jonagold 13-sep 1 17 0| 3.6 0f
04-37 Perceel 5 Elstar 23-jun 2 0|
Golden 13-sep| 3 6 0| 1.8 0
04-38 Perceel 6 Santana 22-jun 2 0 24-aug| 0 24 2 4.8 0.4
Topaz 13-sep 0 16 2 3.2 0.4
04-39 |vd Elzen NL  Links Jonagold 23-jun 0 0| 13-sep| 0 1 0| 0.2 0f
04-40 rechts Jonagold
04-41 Santana Santana 23-jun 0 0| 25-aug 0 1 2] 0.2 0.4]
04-42 |Peters NL  EW Rechts Elstar 23-jun 2 1
Topaz 14-sep 1 1 0 0.4 0|
mia Elstar 14-sep| 0 6 0| 1.2 0
04-43 9vVL Elstar 23-jun 0 2] 27-jull 8| 1.6
04-44 |PPO NL  West7 Santana 30-jul 2 1 on 591 fruits 29 0.2]
04-45 |VEykeren B Boekhoute 1 Jonagold 30-jun 1 [ 04-ok] 0 11 1 22 0.2
04-46 Boekhoute 2 Jonagold 30-jun 1 0|
04-47 Huis (MO 2) Jonagold 30-jun 1 0| 21-sep 0 3 0| 0.6 0
04-48 Leo Jonagold 21-sep 0 6 0| 12 0
04-49 |Billens Klein Jonagold 30-jul 0 9| 21-sep 0 1 4 0.2 0.8]
04-50 Topaz 21-sep 0 2 0| 0.4 0|
04-51 |vd Poel NL  Vernooy Elstar 10-sep| 2 14 1 3.2 0.2]
04-52 |Wroeter B Serre Boskoop 02-jul 3 5|
Control grou;
04-53 |Poley NL  Perceel 1(links van d: Jonagold 28-jun 5 0| 06-okt| 0 1 3] 0.2 0.6
04-54 Perceel 2 Jonagold 06-okt| 0 4 1 0.8 0.2]
Elstar 28-jun 12 0|
04-55 Huis, voor Jonagold 06-okt| 2 2 3] 0.8 0.6
Elstar 28-jun 7 0|
04-56 |Bleeser B Jonagored 02-jul 0 22-sep 0 1 4 0.2 0.8
04-57 Grootstuk Jonagold 02-jul 0 1
04-58 |Stoker NL  P3jong Elstar 30-aug 0 0 1 0 0.2]
04-59 P8 Elstar 27-jun 0 0| 30-aug 0 0 16| 0 3.2]
P2 (oud) Elstar 27-jun 0 4
P4 Elstar 27-jun 0 4
04-60 |Clostermann D Santana 25-aug 0 0 99 0 19.8
04-61 Topaz 14-sep| 0 4 97| 0.8 19.4f
04-62 Jonagold 14-sep| 5 0 145 1 29
04-63 |vd Poel NL  tGoy Elstar 10-sep| 3 3 0| 1.2 0
04-64 |R.Peters NL Topaz 14-sep| 0 35 67 7 13.4f
Santana 14-sep| 5 20 33 5 6.6
04-65 |Kars NL Elstar 14-sep| 2 3 27| 1 5.4]
04-66 |De Wit Burensedijk Elstar 14-sep| 0 12 10| 24 2
Jonagold 14-sep| 0 10 12| 2 2.4]
04-67 |Frisque B Nijvelsebaan Jonagold 02-jul 0 8| 16-sep 3 3 18] 1.2 3.6
04-68 Stort Jonagold 02-jul 0 14] 16-sep| 1 8 10| 18 2
04-69 |Janssens B Holeweg Jonagold 01-jul 0 4 16-sep)| 1 1 3] 0.4 0.6
Topaz 16-sep| 0 1 0| 0.2 0
04-70 |Busschots B Voor Jonagold 02-jul 2 41 21-sep 6 13 41 3.8 8.2]
04-71 Achter Jonagold 02-jul 2 27 21-sep 6 15 47| 4.2 9.4]
04-73 |Swillen B Naast militair domijn Jonagold 01-jul 0 7| 22-sep 3 11 13| 28 2.6
04-74 Tegenover militair doi Jonagold 01-jul 0 7|
04-75 verst van huis Jonagold 01-jul 0 9| 22-sep 1 2 5| 0.6 1|
04-76 voor huis Jonagold 02-sep| 1 4 13 1 2.6
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