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NORDIC GUIDELINE NO. 12

BIOLOGICAL EVALUATION OF PESTICIDES

1. THE PEA MOTH

I. I Pathogen
The pea 1110th (Cydia nigricana F.) is a dull grey-brown 1110th with both pale and dark
rnarkings near the tip of the forewing and is about 6 111111 long with wingspan of about
15 111111.
The small Ilauencd eggs are laid singly or in small groups rnainly on the leaves and
stipules. After about a wcck the young caterpillars hatch and enter the young pods where
thcy rernain feeding on the peas until fully grown. They then bite through the pods and des
cend to the soil where thcy spend the winter in a cocoon.
In the spring the larvae bccome pupae from which the rnoths ernerge in early summer.
There is only one gcncration a year.

I .2. Host plants
All varieties of peas are susccptiblc Lo attack. Other legurninous plants like Lathyrus
pratensis, Vicia cracca and Lathyrus odoratus are also attacked.

1.3. Symptorns
The larvac Iccd on the pcas inside the pods during summer. The peas are damagod and the
larvac togethor with their excrement can easily be seen in the pods. Not only do they ruin
the pcas which thcy eat but their prcscncc rnay reduce the econornic value of the crop for
canning of frcczing, where only a very small pcrccniagc of darnaged peas can be tolerated.

1.4. Epiderniology
The adult rnoth crncrgcs in June. The hatching can go on for several weeks and can in
extrernc cascs continue until mid-June. The 1110th lives for 10-20 days and the copulation
take placc on the first day after ernergence, i.e. in or close lo the field where thcy crncrgc.
Below I 8°C the moths do not fly. After a preoviposition period of 2-3 days, the egglaying
starts. The eggs hatch after 7-12 days and the larvae move to the pods.
This takes less than one day. If control of the larvae is to be achicved, then spraying must
be carried out bcforc or during this stage to derive maxirnum benefit.

1.5. Possibilities for Misidcntification
None.

2. EXPERIMENTAL CONDITIONS

2.1. Sclcction of Crop and Variety
The trial is carricd out in a common variety of peas. The sile should be chosen because of
its known attack risk cxpcctancy, i.e. attack should have been observed in the area the year
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belorc in pcas harvcstcd whcn ripe.

2.2. Environmental Conclitions
Homogcnous cxpcrimcntal conditions are esscntial. Soil type, fert il ization and moisturc must
not vary within the trial. Soil type and fcrtilization should be noted. Shaclcd or slrongly
sloping parts or the Iicld should he avoidcd.

2.3. Rcscarch Plan
Componcnts: product(s) to he tesred, reference product(s) and untrcatcd controls are arran
gcd in a randornizcd plot design. The shape or the plots should he such as to cnsure prccisc
application or the products and to allow for the crop to he harvcsicd with the availahlc
cquipment. If possiblc, more than onc rate or application should be includcd.
Plot sizc: dcpcnds on the availablc cquiprncnt, and shoulcl be at lcast 50 m2, or which at
lcast 25 m2 is harvcstcd. A 5 m widc zonc surrouncling the trial should rcmain untrcatcd
with insccticidcs,
Rcplicatcs: at leas! Iour.

3. APPLICATION OF TREATMENTS

3.1. Producl(s) to be tcstcd
According to the trial dcscription.

3.3. Reference Producus), Standards
Well-known, registercd product(s) giving a satisfactory prcdiciahlc dcgrcc or control.

3.3. Mode of Application

3.3.1. Type of Equipmcnt
Application with suitahlc, up-lo-date cquipmcnt. The sprayer should give cvcn covcragc
(mux imurn dcviation 10%). Avoid spraying in wind speed over 3 m/s. llthc sprayer lcavcs
tracks within the intcndcd harvest plot, il should also he run through plots thai are not
spraycd.

3.3.2. Time and Frequency of Application
The time of application is crucial because the young larvac are only xusccpiihlc fora Icw
days whcn they hcgin to movc into the pods. Phcromonc traps could he used to dctcct whcn
the rnoths are flying. Two traps are used. onc is placcd ncar the Iicld border in the wind
dircction and the other one 75 m into the Iicld. The trap catch is countcd cvcry wcck. Whcn
I 0 moths are caught in onc of the traps on two consccutivc weeks, this is an indication that
there is risk for attack. The application is carricd out after 5-7 days whcn the wcathcr is
w:1rm and after 8-10 days in coolcr wcather.

3.3.3. Doses and Volumes
The products should be applied in the dosages rccommendcd by the applicant. Spray liquid
volumcs should conrorm with common practicc unlcss othcrwisc spccificd.
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3.4. Data on Chemicals used against other Pests, Diseases or Weeds
lf other chemicals have to be applied, provision must be made to ensure minimum
interference. The chemicals must be applied uniformly on all plots and normally scpararcly
from the products being tested and the reference product(s). Precise data on thcsc appli
cations must be given.

4. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

4.1. Meteorological Data
Time of application: tcmperaturc, wind speed and direction, relative humidity and whcrhcr
plants are wet or dry. Other climatic conditions are only recorded if thcy are ncccssary for
understand ing the results. Adverse conditions such as hai I, drought or cxccssivc prccipitation
should be notecl.

4.4. Asscssrnent of Effect

4.2.1. Time and Frequency
Assessment is made two weeks before harvest.

4.2.2. Methods
Assessment is made on plants at five randomly selected places in cach plot. All pods on
thcsc plants are exam i ned for larval damage. At least I 00 pods must be cxarnincd. The
number of auackcd pods is recorclecl and also the number of auacked pcas per pod.

4.3. Sicleeffects

4.3.1. Phytoioxicity
All suspcctcd cffccts (discoloration, schorching, anormal growth, etc.) shoulcl be clescribecl
and graclecl.

4.3.2. On Flora and Fauna
Seconclary cffccts are clescribecl, especially on beneficia! organisms, bccs, ladybireis, etc.

4.4. Other Pcsts and Diseases
Aphicls are countecl on I O plants/tillcrs per plot at seven-day intcrvals, from the beginning
of flowering and until the aphicls have clisappearecl in all trcaunents or aphids are treatecl
with Pirimor at a population clensity of five aphicls/top shoot.
ff other pest or clisease auacks occur, their type and estimatecl extent (by plot) shoulcl be
recordecl.

4.4. Recorcling of Yielcl
Grain yielcl acljustecl to a fixecl moisture level of 15%
I 000 seed weight
Heciolitre weight.
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5. INTERPRETATION OF RESULTS

5.1. Statistical Methods
Data are analysed using analysis of variance (after appropriate data transformations), and
means are compared using a multiple range rnethod. The cocfficicnt of variation and LSD
95 % are computed.
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BIOLOGICAL EVALlJATION OF PESTICIDES

1. THE PEA APHID

I . I . Pathogen
The pea aphid (Acyrthosiphum pisum Harris) is 3.5-4 mm lang and aften light green but can
also be yellow or rose in colour. It has relatively lang legs and antennae and the siphunculi
are lang and narrow.

1.2. Host Plants
The pea aphid lives on different leguminous plants. It is common on peas, clovers, lucerne
and field beans.

1.3. Symptoms
Most aften the aphids can be found in a colony in the tap shoot and hiding behind the
developing leaves. The tap shoot is stunted in growth and the leaves are discoloured or
deformed as a result of the aphid's sucking. The formation of flowers and pods is disturbed.

I .4. Epidemiology
The pca aphids overwinter as egg on perennial wild or cultivated leguminous plants i.e. in
elever and lucerne leys. The first generation develops on these plants and in June winged
fcrnalcs fly to the pea field. The population increase is very rapid because the Iernales give
birth to nymphs parthenogeneticaliy. The gestation period is I 0 days al 20° C and every
female bcars bctween 50 and 140 nymphs. Winged generations are barn when the aphids
are crowded on the plants or when the plants no longer provide enough food. The popula
tion is influenced by an entomopathogenic fungi (Entomophthora) and is also very sensitive
to heavy rains, which cause the aphids to fall off the plants. At the end of the season
winged males and femalcs are barn and the females go back to the perennial crops for
egglaying.

1.5. Possibilities for Misidentification
None.

2. EXPERIMENTAL CONDITIONS

2.1. Selection of Crop and Variety
The trial is carricd out in a comrnon variety of peas.

2.2. Environmental Conditions
Homogenous experimental conditions are essential. Soil type, Iertilization and mo i sture must
not vary within the trial. Soil type and fertilization should be noted. Shadcd or strongly
sloping parts of the Iield should be avoided.
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2.3. Rcscarch Plan
Components: product(s) to be tested, reference product(s) and untrcatcd controls are arran
ged in a randornizcd plot design. The shape of the plots should be such as to cnsurc prccise
application of the products and to allow for the crop to be harvcstcd with the availablc
cquipmcnt. Jr possiblc, more than onc rate of application should be includcd.
Plot sizc: clcpcnds on the availablc cquipmcnt, and should be at lcast 50 1112, of which at
leas: 25 m2 is harvcstccl. A 5 m wide zone surrouncling the trial should rcmain untreatcd
with insecticidcs.
Rcplicates: at lcast four
Jf proclucts with a gas cffcct (> 1,0 MPa) are in the plan, a protcctivc plot on both sides of
thcsc plots must be used. Thcsc protection plots must be trcatcd with a contact insccticiclc.

3. APPLICATION OF TREATMENTS

3.1. Producl(s) to be tesled
Accorcling to the trial dcscription.

3.2. Reference Procluct(s), Standards
Wcll-known, rcgistcrccl product(s) giving a satisfactorily prcdictablc dcgrcc of control.

3.3. Mode of Application

3.3.1. Type of Equipmcnt
Application with suitablc, up-lo-date cquipmcni. The sprayer should givc cvcn covcragc
(maximum dcviation 10%). Avoid spraying in wind spcccls over 3 111/s. ff the sprayer lcavcs
tracks with the intcndcd harvest plot, it should also be run through plots thai are not
sprayccl.

3.3.2. Time of Application
The corrcct time for spray trcatmcnt is at an cconomic clamagc thrcshold of five
aphicls/topshool, which norrnally is rcached al the hcginning of July.

3.3.3. Doses and Yolumcs
The products should he applicd in the closagcs rccornmcndcd by the applicant. Spray liquid
volurncs shoulcl conform with common practicc unlcss othcrwisc spccificd.

3.4. Data on Chcmicals used against other Pcsts, Discascs or Wccds
Jf othcr chcmicals have to be applicd, provision must be made to cnsurc 1111n1mum
intcrfcrcncc. The chcmicals must be applied uniforrnly on all plots and normally scparatcly
from the products being tcstecl and the reference procluct(s). Presise data on ihcsc applica
tions must be given.
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4. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

4.1. Meteorological Data
Time of application: tempcrature, wind speed and direction, relative humidity and whether
plants are wet or dry. Other climatic conditions are only recorded if they are necessary for
understand ing the results. Adverse conditions such as hai I, drought or excessive precipitation
should be noted.

4.2. Assessment of Effect

4.2.1. Time and Frequency
Aphids are counted beforc spraying, two days after spraying and then at seven-days intetvals
until the aphids have disappeared in all treatments.

4.2.2. Methods
Assessment is made on five adjacent plants in a row at five randomly selected places in
each plot. The aphids are easily disturbed and the best method is to shake the top shoot over
a paper. Then the aphids fall out from their hiding places under the leaves and are casily
counted. More than 90% or the aphids are to be found in the top shoot.

4.3. Sidc-cffccts

4.3.1. Phytotoxicity
All suspected effects (discoloration, scorching, abnormal growth etc.) should be described
and graded.

4.3.2. On Flora and Fauna
Sccondary effects are describcd, cspccially on bcncficial organisms, bees, ladybirds, etc.

4.4. Other Pests and Diseases
The attack, or pca moth is assessed a fcw weeks hcforc harvest according lo spccific guid
line, for pca moth.
ff other pest or discasc attacks occur, their type and estimated extent (by plot) should be
rcportcd.

4.5. Recording of yield
Grain yield adjusted to a fixcd moisture levcl or I 5%
I 000 seed weight
Hectolitre weight.

5. INTERPRETATION OF RESULTS

5.1. Statistical methods
Data are analysed using analysis of variancc (after appropriaie data transformations), and
rncans are compared using a multiple range rncthod. The cocfficient of variation and LSD
(95%) are computed.
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BIOLOGICAL EVALUATION OF PESTICIDES

1. WHEAT BLOSSOM MIDGES

I. I . Pathogen
The two species are:
The orange wheat blossom midge, Sitodiplosis mesellana (Gehin) and
the yellow wheat blossom midge, Contarinia tritici (Kirby)
Descriptions are presented in Figure l.

1.2. Host Plants
The main host plants are wheat (and rye).
In addition, the midges can in fest barley,
but the intensity of infestation is only one
fifth that on the main hosts. Among uncul
tivated gramineous plants the couch grass
(Elymus repens) is known as a host.

1.3. Symptoms
Orange wheat blossom midge. Attacks
occur on the one side of the ear during
heading. Midge larvae feed on the surface
of the grains and cause shrivelling. This
shrivelling of severely damaged grains is
characterized by a large number of longi
tudinal wrinkles in the pericarp and absen
ce of endosperm and germ. The seeds are
usually bent into a "J" shape. Seeds that
are slightly damaged have a split or a tear
in the pericarp, which may expose the
endosperm and the embryo. Moisture is
easily absorbed by infested grains, which
also easily is reduced, the weight being
from 70% to 50% that of undamaged
seeds.
Yellow wheat blossom midge. Midge
larvae are to be found in the brush among
the anthers and pollen at the top of the
kernel. Groups of two to five (maximum
up to 20) larvae can feed on one kernel.
As a result of damage no grain is formed.

Position of larvae in tlower of wheat (diagrammatic): A, Sitodip/osis
moseflana; B, Contarinia tritici

Adult female midges: A, Sitodiplosis mosellana (G«!hin);
B, Contarinia tritici (Kirby). (After Wagner)

C D

Larvae of wheat blossom midges; A, anchor process of Sitodiplosis
mose/lona; B, anal extremity of S. mosellana; C, anchor process of

Contarinia tritici; D. anal extremety of C. trittet
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1.4. Epidemiology
The epidemiology in the Nordic countries is illustrated in Figure 2.

1.5. Possibilities ror Misidentification
From a distance midge-damaged ears appear similar lo those infected bya Septoria disease.
Larvae of many species or thrips have the same yellow or orange colour typical of the
wheat blossom midge larvae. Larvae of thrips, however, move livelily on the grain, but
midge larvae seem to be less moblie.

2. EXPERIMENTAL CONDITIONS

2.1. Selection of Crop and Variety
Both winter and spring wheat can be used for testing products against the wheat blossom
midges, but the spring wheat displays the damage more clearly.

2.2. Environmental Conditions
Field trials ought to be organized in a field where high infestation has bcen experienced
during one to three previous years. In dry cxperimenial years, the field should be irrigatcd
lo maintain the water con lent in the soil, in spring up to midsummer, above 50% of the ficld
capacity Cultivars should be chosen sothat the crop reaches the heading stage at about 400-
500 day-degrees (counted above 5°C). The heading of the crop should be as even as
possible,
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2.3. Rcscarch Plan
Components: product(s) to be testet, reference product(s) and untreated controls, arranged
in a randornizcd plot design. The shape of the plots should be such as to ensure precise
applieation of the products and to allow for the crop to be harvested with the available
equipment. The experiments should be surrounded by the same crop and a 5 m widc mini
mum range area around the treatments should be felt untreated.
Plot sive: net, at lcast 25 m2, gross, prcfcrably 50 1112.

Replicates: at lcast four.

3. APPLICATION OF TREATMENTS

3.1. Product(s) to be tested
Aecording to the trial dcscription.

3.2. Reference Product(s), Standards
Registered product(s) that have generally provcd satisfactory in practice. Formulation type
and mode of action should be as closc as possible to those of the product(s) to he tested.

3.3. Mode or Application

3.3.1. Type of Equipment
Application with up-to-date cquipmcnt. The equipment used should providc an even
distribution of the product on all points of the plant. Any incorrect dosage of more than I 0%
should he reported. I r formulation types of the product(s) to be tested and the reference
product(s) are the same, the same type of equipment should be used. Information on the
type or equipment and operating conditions (e.g. operating prcssurc) used should be given.

3.3.2. Time and Frequency of Application
The first applicaiion should be given whcn 25% of plants have rcached growth stage 51.
Applieation conditions: in the evening whcn the midges can be sccn among cars,
temperature above 14"C, wind less than 2 rn/s, relative humidity above 70%. Against orange
wheat blossom, midge application should be rcpcated in 3 to 6 days, but not later than
during growth stage 59, if new midges fly to the trcaicd area from surrounding fields. All
plots should he trcatcd hctwccn 9 and 12 o'clock on the same evcning under constant
wcathcr conditions. The nurnbcr of applications and the precise time of cach application
should- be rccordcd.

3.3.3. Doses and Yolumes
According to the applicanl. The amount of water used should be recorded.

3.4. Data on Chcrnicals used against other Pests, Diseas or Weeds
U othcr chcrnicals have to he applicd, provision must be made to ensure that thcy cause
minimum intcrfcrcncc, Thcsc chcrnicals must be applied uniformly on all plots (i.e. the
whole area of the trial) and should he applied separately from the products to be tesled and
the reference product(s). Prccisc data on these applications must be given.
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4. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

4.1. Meteorological Data
Time of application: temperature, wind speed and direction, sunny/cloudy, humidity. Time
and amount or precipitaion (if within 24 hours application).
Overall recording or climate: daily mean ternperature, frost, precipitation, etc.

4.2. Assessment of Effect

4.2.1. Time end Frequency
At growth stage 75 for the orange wheat midge and three weeks after application of the
wheat plants for the yellow wheat midge.

4.2.2. Methods
The number of larvae of the two species is counted separately, and the incidence of infested
grains per 24 ears is counted.

4.3. Side effects

4.3.1. Phytotoxicity
Special attention should be paid to phytotoxicity caused by the products.

4.4. Other Pests and Diseases
Distinguishing between damage caused by midge larvae feeding or damage by other pests.

4.4. Recording of yield
Grain yield (adjusted toa fixed moisture leve! of 15%)
I 000 seed weight (per treatment)
Hectolitre weight (per treatment)
Hagbergs falling number (per trestment)

5. INTERPRETATJON OF RESULTS

5.1. Statistical Methods
Analysis of variance with LSD and coefficient of variation (95%), Hest or Duncans-test.
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BIOLOGICAL EVALUATION OF PESTICIDES

1. THE CARROT FLY

I . I. Pathogen
The carrot fly (Psila rosae Fabricius) is a 6-8 mm long shining black fly, with reddish
brown head and yellow legs. The wings are iridescent and yellow at the base. The larva,
which grows to 6-8 mm long, is cylindrical in shape, smooth and shining yellowish white
in colour. The pupa is light brown cross wrinkled and about 5 mm long. Its anterior part is
abliqucly cut off.

1.2. Host Plants
The carrot fly causes the greatest damage to carrots but other umbelliferous plants, for
example celeriac, are also attacked.

1.3. Symptoms
The small larvae live on the side roots of the host plant and are therefore not seen. The
larger larvae burrow down into the main root, usually starting from the apex. The larvae
thercby causc rusty coloured passages which, in a severe attack, can spread to most of the
root. If the larvae are not fully grown by harvest and the carrots are kepi at a temperature
above l-2°C, the attack can continue in the storeroom.

1.4. Epidemiology
The flics lay their eggs one by one or a Iew at a time in cracks in the soil around the
carrots. The eggs batch out 6-10 days later and the small I mm long limpid larvae burrow
down to the side roots of the carrots where they spend the first two larva) stages. In the last
larva! stage it is the main root that is attacked. When the larvae are full grown they pupate
in the soil. The carrot fly produces two generations a year. The first generation begins to
fly and lay eggs in May. The second generation, which is the greater of the two, flies in
July-August. The pupae of the second generation hibernate.

1.5. Possibilities for Misidentification
None for the roots. For the fly, see 3.3.2.

2. EXPERIMENTAL CONDITIONS

2.1. Selection of Crop and Variety
Any susccptiblc variety of carrots can be used.

2.2. Environmental Conditions
Trials should be placed along a hedgerow where there is most likelihood of sustaining a
homogenous attack. Hilly and wind exposed arcas should be avoided. Good and



16 Nordic Guideline No. 15

homogenous experimental conditions are csscntial with regard to soil type, fertilizer and
weed control.

2.3. Research Plan
The trial should contain an untreated plot, one plot for each chemical to be tesred and one
plot trcatcd with a standard for each spccific group of chemicals in the trial.
The trial should be carried out with complete blocks, which means thai each plot appcars
once in each block. Within the blocks the plots should be randornly distributed. There must
be at least Iour replications.
The plot sizc dcpcnds on the local circurnstanccs and technical equipment but the plot
should be al lcast 25 m2

.

To rcducc the border cffcct, the trial can be carricd out with gross plots, of which some (the
nei plot) can be used for harvesting, or the experimental plots can be scparatcd by protccting
plots of al lcast one metre width which are trcatcd with standard chemicals.

3. APPLICATION OF TREATMENTS

3.1. Product(s) to be tested
According to the trial dcscription.

3.2. Reference Product(s), Standards
Registered Product(s) that have widely proved satisfactory in practicc, Formulation type and
mode or action should be as closc as possiblc to ihosc of the products to be tested.

3.3. Mode or Application

3.3.1. Type of Equipment

a. Spray treatments
Application with suitablc, up-to-date equipmenl. The sprayer should give even covcragc
(maximum deviation 10%). Avoid spraying in wind speeds over 3 m/s. If thc sprayer lcaves
tracks within the intcndcd harvest plot, it should be run through plots that are not spraycd.

b. Seed dressing
The products are appliecl to the seed as evenly as possible, prclcrably using a suitablc seed
dressing machine. It must be ensured that the spccificd rate of application is reachecl. All
seeds ror an cntirc trial/trial series must be from the same lot, including those which are
sown untreated. Seed should not have been proviously dressed with fungicidcs, unless
otherwise spccificd by the applicant. Prior to sowing, chccks and necessary adjustrncrus
must be made to cnsurc thai the drilling mach i ne Iccds the same num ber of seecls per area
in all trcatrncnts.

c. Burying or spreading of granules
Only burying or spreading equipment which cnsurcs an even distribution of the granules
should be used. Any dose error of more than I 0% must be notecl.
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3.3.2. Time and Frequency of Application
This is according to the individual test plan in which the directions for use of the applicant
are taken into account. Granules are buried at sowing. Spraying can be carried out after the
monitoring scheme described below.

Monitoring
The flying of the carrot fly is monitored on five sticky yellow plates, which are changed
weekly. The following directions are used for identification of the carrot fly, see Figure I.

I. The size is 6-8 mm
2. The fly is slim and shining black
3. The head is rusty coloured
4. Legs and balancers are yellow
5. The wings are iridescent and yellow at the root. In the resting position thcy projcct over

the abdomen.

A lot of other insects are caught on the yellow sticky traps. One fly, which is often
mistakenly identified as the carrot fly, is somewhat smaller and with a black head that is
not ball-shaped likethat of the carrot fly. Besides, it has yellow legs with black joints so
that they look like pearls on a string.
The thersholds mentioned below are the guide lines for the time and frequency of the app
lications.

For the first generation: Spraying is carried out I 0-12 days after more than 5 carrot
flies have been trapped on the five sticky plates in one week.

For the second generation: Spraying is carried out I0-12 days after more than I 0 carrot
flies have been trapped on the five sticky plates in one week.
The spraying is repeated 14 days later.

3.3.3. Doses and Volumes
According to the experimental plan in which the directions for use of the applicant are Laken
into account.
Broad-spraying 500 I per hectare is used against the first generation and I 000 I per hcctarc
against the second generation. The quantity of liquid used is noted. By band-spraying the
amount is reduced to the width of the band.

3.4. Data on Chemicals used against other Pests, Diseases and Weeds
If other chemicals have to be applied, provision must be made to ensure minimum
interference. The chemicals have to be applied uniformly on all plots and normally sepa
rately from the products being tested and the reference products.
Diseases and weeds may be controlled as in the surrounding field. lnsecticides must not be
used.
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Figure I. Larva, pupa and imago of the carrot fly and the dumage of the carrors. Note that the
wings of the carrot fly in the resting position project over the abdomen.
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4. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

4.1. Meteorological Data
At the time of spraying the following are noted: Temperature, wind direction and speed,
relative humudity and whether the plants are wet or dry. Other climatic influences are only
recorded if they are necessary for understand ing the results. Adverse conditions such as hail,
drought or excessive precipitation should always be noted.

4.2. Assessment of Effect

4.2.1. Time and Frequency
The effect is evaluated for the first generation at the beginning of August and for the second
generation in October at harvest.

4.2.2. Methods
In every plot the carrots are evaluated on a 4 x 0.5 m row or on at least I 00 carrots per
plot. During the evaluation the carrots are washed and then screened as attacked and non
attacked carrots. The results are expressed as a percentage of attacked carrots. The results
may be expressed as the percentage of rnarketabel roots.

4.3. Sideeffects

4.3.1. Phytotoxicity
All suspccted effects (discoloration, scorehing, abnormal growth, etc.) should be described
and graded.

4.3.2. On Flora and Fauna
Secondary effects are described, especially the effects on benefieials, bees, ladybirds, etc.

4.4. Other Pests and Diseases
Jf attacks by pests or diseases occur thcy should be evaluated according to the guidelines
for the specific pcsts or diseases.

4.5. Recording of Yield
Yield determination can be carried out. The yield is expresses as tons per hectare.

5. INTERPRETATION OF RESULTS

5.1. Statistical Methods
The results should be analysed using analysis of variance, and the mens compared using a
multiple range method (Duncan, SNK). The coefficient of variation and LSD 95% are
computed. The statistical method used should be indicated.
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BIOLOGICAL EVALUATION OF PESTICIDES

1. THE PEA AND BEAN WEEVIL

I . I. Pathogen
The pea and bean weevil (Sitona lineatus L.) is 4-5 mm long. The body is quite slim and
the snout is short and wide. The weevil is greybrown in colour with lighter and darker
longitudinal stripes. lnitially, the eggs are white bul become black after a couple of days.
The larvae are pale, limbless, slightly curved and with a pronounced brown head.

1.2. Host Plants
The pea and bean weevil lives on leguminous plants, with pea, broad bean and vetch being
prclerrcd to clover and lucerne.

1.3. Syrnptoms
The damagc caused by the pea and bean weevil is characterized by a crescentshaped
gnawing at the edge of the leaves. Gnawing on folded lcaves appears after the unfolding as
symmetrical holes in the lcaf surface. Younger lcaves are prclcrrcd to older ones.
The larvae gnaw on the bacterial nodules which bccorne hollow. How much darnage the lar
vac's gnawing inflicts on the bacterial nodules has not been fully establishecl bul the weevil's
gnawing on the seedlings can be totally destructive.

1.4. Epiclemiology
The pca and bean weevil has only one generation per year.
In spring, from March to April, the weevils begin to emerge from their hibernation. For
flying, the weevils prclcr cairn weather with clear sunshine and preferably over 20°C. The
main flying takes place in May and soon altcrwards the egglaying begins which can be
extendecl for one month. One fcrnale can lay about I 000 eggs. which are laid on the ground
near the plants. The egglaying continues until later in the summer, when the weevils die.
Arter about three weeks the eggs batch and the larvac scarch for the bacterial nodules. After
6-7 weeks the larvae are full-grown. arter which they pupatc in the soil 1-5 cm below the
surface. The new generation of pea and bean weevils makes its appcarancc in the middle
og July, but the rnain populaiion does not appcar until August. These weevils cio not lay
eggs in the same year. but hibernate in perennial leguminous crops.

1.5. Possibilities for Misidentification
Syrnptorns - none, bul other Sitona species rnay occur.

2. EXPERIMENTAL CONDITIONS

2.1. Selection of Crop and Variety
Trials can be carricd out on pea or broacl bcan, as thcsc crops are susccpiiblc to severe
auack.
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2.2. Environmental Conditions
The trial can be carricd out in fields with good and homogcnous cxperimental conditions
with regard to soil, Iertilizer and wecd control. Hilly areas and border areas should be
avoidcd. General notes should be made on special rcscarch schernes.

2.3. Rcscarch Plan
The trial should contain an untreated plot and onc plot for cach product to be tesred and one
plot with a standard for each specific group of chcmicals in the trial.
The trial should be carried out with cornplete blocks, i.e. cach treatment should have one
plot in each block. Within the blocks the plots should be randomly distributed.
Therc must be at !east four replications. The plot size will dcpcnd on the local circum
stanccs and technical equiprnent but the plot should be at least 25 m2, net.
To rcduce the border effect, the trial can be carricd out with gross plots, of which somc (the
nct plot) are used for harvesting, or the experirnental plots can be separated by protecting
plots of at least onc metre width.
The trial should start and end with a plot which is not countcd. Thcsc plots as well as the
protecting plots should be trcated with a standard product.

3. APPLICATJON OF TREATMENTS

3.1. Product(s) to be tested
According to the trial description.

3.2. Reference Producus), Standards
As far as possiblc the standard product used should be an approvcd product with the same
mode of action as the compounds to be tesled.

3.3. Mode of Application

3.3.1. Type of Equipmcnt
Application with suitablc up-to-date commonly used cquipmcnl. The sprayer should give
cvcn covcrage (rnax irnum deviation 10%). Avoid spraying in wind spccds over 3 mis. Jf the
sprayer lcaves tracks within the intended harvest plot, it should also be run through plots
ihat are not sprayed. The width of the sprayboom must corrcspond to that of the plot.
By seed treatrncnt the product is applied to the seed as cvcnly as possiblc, prcfcrably using
a suitablc seed-dressing machine. It must be ensurcd that the spccific rate of application is
rcachcd.

3.3.2. Time and Frcquancy of Application
This is according to the individual test plan in which the dircctions for usc of the applicant
are laken into account. Seed-dressing products should be applicd no carlicr than three
months beforc sowing.
Spraying is carried out at stages 1-4 at a threshold of I 0% attackcd plants, and aga in onc
wcck later.
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3.3.3 Doses and Volumes
This is according to the individual test plan in which the directions for use of the applicant
are taken into account. During spraying, 300 I water per ha is used. The quantity of liquid
used should be noted.

3.4. Data on Chemicals used against other Pests, Diseases and Weeds
For the control of aphids a selective aphidicide is used at the beginning of flowering.
Against diseases, the appropriate fungicides can be used.

4. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

4. l. Meteorological Data
Time of application: temperature, wind speed and direction, relative humidity and whether
the plants are wet or dry. Other climatic conditions are only recorded if they are necessary
for understanding the results. Adverse conditions such as hai], drought or excessive
precipitation should be noted.

4.2. Assessment of Effect

4.2.1. Time and Frequency
In trials with seed treatment the number of plants is counted at germ i nation and again two
weeks later in order to reveal any phytotoxic effect or effects of fungicides from combined
products. At the same time the symptoms on the leaves are evaluated.
In spraying trials the symptoms on the leaves are evaluated before spraying and again one
week after each trcatment, i.e. on the new pair of leaves.
In combined seed treatmcnt and spraying trials the evaluation should as far as possible be
made at the same time.
In the middle of July soil samples should be taken to assess the number of pests in the soil
and the damage inflicted on the root nodules.

4.2.2. Methods
The number of germinating plants is counted on 4 x I m2 in each plot.
By counting plants with syrnptorns 100 plants per plot are investigated.
By investigation of pest in the soil, five soil samples per plot are taken.
Germination: The number of plants is noted as a percentage of the number of seeds being
sown.
Symptoms on the leaves: The percentage of plants with clear symptoms. This can vary from
trial to trial and can for instance be expressed as the number of plants with more than five
gnaw marks.
Soil samples: Soil samples of a uniform size of approxirnately one litre are taken directly
over the plants. The pests are separated by flotation and counted as number of larvae, pupae
and imagines.



24 Nordic Guideline No. 16

4.3. Sidceffects

4.3.1. Phytotoxicity
All suspected cffects (discoloration, scorching, abnormal growth, etc.) should be described
and graded.

4.3.2. On Flora and Fauna
Secondary cffccts are described, especially cffects on beneficials, bccs, ladybirds, etc.

4.4. Other Pests or Diseases

4.4.1. Diseases
ff attacks by discascs occur, they are cvaluated according to guidelines for this specific
clisease.

4.4.2. Pests
The damage is described. Jf it seerns reasonable the percentage of coverage is noted. If the
damage is evenly distributed over the trial, an average evaluation is given. Notes can be
made at the same time as those made for the pea and bean weevil.

4.5. Recording of Yield
The yield is given in hkg per ha with 14% water, I 000 seed weight and Hl weight.

5. INTERPRETATJON OF RESULTS

5.1. Statistical Methods
The results should be analyses using analyses of variance, and the means compared using
a multiple range method (Duncan, SNK). The coefficient of variation and LSD 95% are
cornputcd. The statistical rnethod used should be indicated.
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BIOLOGICAL EVALUATION OF PESTICIDES

1. THRIPS IN CEREALS

I . I . Pathogen
Thrips, several species. The most eommon species is the barley thrips, Limothrips
dentlcornis. Adult barlcy thrips are 1.2-1.6 mm long and dark coloured, while the larvac are
bright yellow. Othcr rnain species are L. cerealiuni and Frankliniella tenuicornis.

1.2. Host Plants
Oats. rye, barlcy and whcat. They also live on various grasses.

1.3. Symptoms
Both adults and larvac live and Iccd in the protcctcd parts of the plant. They rasp the plant
tissue and suck sap from the cells. Auackcd surfaccs develop a silvery sheen. With heavy
attack, large arcas of the plant become sil very and dry. Tiny dark spors or excrements can
be seen.

1.4. Epidemiology
L. denticornis overwinters as adults ouisidc cereal ticlds in grasscs, moss or spruce trccs.
Othcr species hibcrnatc in the soil in the Iicld. Adult activity starts in May/Junc with
egglaying on the host plants and can continue ror several weeks. L. denticoruis and othcr
spccics clevelop al the rate or 1-2 gcncrations per year.

1.5. Possibilities for Misidcntification
As syrnptorns on the plants - none.

2. EXPERIMENTAL CONDITIONS

2.1. Selection or Crop and Variety
Oats (/\vena sativai, wintcr rye iSecalc cereale) or barlcy (Horde1.1111 vulgare).
There is no spccial requirement as to variety.

2.2. Environmental Conditions
The experiment should be carricd out as a Iicld trial. Good and homogenous conditions have
to be obtaincd with regard to soil type, Icrtilizcr and weed control, Hilly arcas. border arcas
and xhadcd parts or the Iicld should be avoided.

2.3. Rcscarch Plan
Components: product(s) to be tested, reference product(s) and untrcatcd comrols arrangcd
in a randomized plot design. The shape of the plots should be such as to ensure precise
application or the producis and to allow for the crop to be harvcstcd wuh the availablc
equipment.
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To avoid wind drift to the trial by spraying of the surrounding Iield, a well-marked area of
5 m around the trial should be lefl untreated.
Plot sizc: net, at lcast 25 m2

( I O x 2.5 m); gross, prclcrably 50 ni2 12.5 x 4.0 m).
Replicates: at least four.

3. APPLICATION OF TREATMENTS

3.1. Product(s) to be tesred
According lo the trial dcscriprion.

3.2. Reference Product(s), Standards
Registcred product(s) that have proved satisfactoty in practice. Formulation type and mode
of action should be as close as possible to thosc of the products to he tesred.

3.3. Mode of Application

3.3.1. Type of cquiprncnt
Only spraying equipment which ensures an even distribution of the spraying fluid should
he used. As for as possiblc, the spraying should be carried out when therc is no wind or the
sprayboom must be shaded to avoid wind drift. Any dose error of more than 10% must be
noted. Information on type of equipment and operating conditions used, should be given.

3.3.2. Time and Frequency of Application
The research plan rnay includc one or two sprayings. Wilh one spraying, application should
take place at stages 40-45. Wilh two sprayings the first spraying should take placc at slages
20-25 and the second spraying al stages 40-45. (Zadok's decimal scalc). Each lreatment
should be datcd and the growth stage of the crop noted.

3.3.3. Doses and Yolumes
The products should be applicd in the dosagc recommended on the applicant and if possib!c
at half of this dose. The quantity of liquid used should be notcd.

3.3. Data on Chemicals used against othcr Pests, Discascs or Wccds
H othcr chemicals have lo he applicd, provision must he made lo ensure minimum
intcrlcrcncc. The chcrnicals have to he applicd unilormly on all plot» and normally
scparatcly from the products included in the experiment.
The dales of trcatrncnrs, the growth stage and the chemicals used must he notcd.

4. MODE OF ASSESSMENT, RECORDING AND MEASUREMENTS

4.1. Meteorological Data
Time of application: Tcmpcraturc, wind speed and dircction, sunny/cloudy, hurnidity,
prccipitation (24 hours after application), time of the first rain (if wiihin 24 hours time after
application). Overall climatic rccord: daily mean tcrnpcraturc, dcgrccs, precipitation, etc.
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4.2. Assessment of Effect

4.2.1. Time and Frequency
The following assessments are made
I. Immediately before treatment
2. 3-5 days after treatment
3. 3-4 weeks after treatment

4.2.2. Methods
The number of living thrips on at least 50 plants should be counted before application. After
application the number of living thrips, adults and larvae on 25 plants per plot is always
counted. The insects can be counted directly on sampled plants, or the insects may be
extracted from the plants using a funnel,
In the final assessment the discoloration of the upper leaf is also evaluated.

4.3. Side effects

4.3.1. Phytotoxicity
All suspected effects (discoloration, scorching, abnormal growth, etc.) should be described
and graded.

4.3.2. On Flora and Fauna
Secondary effects are described, especially effects on beneficia! organisms i.e. bees,
ladybirds, etc.

4.4. Other Pests and diseases
If attacks by other pests or diseases occur these are evaluated according to the guidelines
for the specific disease.

4.5. Recording of Yield
The plots are harvested by a cornbine and the following data are recorded per treatment:
Grain yield expressed as kg per ha adjusted to a fixed moisture leve! of 15%.
I 000 seed weight
Hectolitre weight.

5. INTERPRETATION OF RESULTS

5.1. Statistical Methods
The rcsults shoulcl be analyscd using appropriate statistical methocls.
Analyses of variance with LSD and coefficicnt of variation (95%), t-test or Duncan's-test.
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