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Apple chlorotic leaf spot virus (ACLSYV)

Purification, immunization and further characterization

Mo Akius, Department of Plant and Forest Protection, The Swedish University
of Agricultural Sciences, Box 44, 230 53 Alnarp, Sweden
Bjorn Westrom, The University of Lund, Helgonavdgen 3B, 223 62 Lund, Sweden

AKIUS, M., WESTROM, B. 1984. Apple chlorotic leaf spot virus (ACLSV). Purification,
immunization and further characterization. Vixtskyddsnotiser 47: 5—6, 74—78.

ACLSV was purified from C. quinoa by differential centrifugation and polyethylene glycol 6000
(PEG) precipitation. Bentonite suspension was used to clarify the extract, and Mg SOs to stabilize
the virus. The UV spectrum of the preparations and their biological activity were determined. The
purified preparations were used to immunize rabbits, and the antisera so produced used to

precipitate the virus by immunoelectrophoresis.

Introduction

Apple chlorotic leafspot virus (ACLSV) is a
possible member of the closterovirus group.
The group name was derived from clostero,
from Greek Kloster = spindle, thread, from
the appearance of the particles (Matthews,
1979). The members of this group have fila-
mentous RNA containing particles of a dis-
tinctive long rod-like shape, and estimated to
be 720 nm long (Bar-Joseph et al., 1979). The
symptomatology and host range of CLSV
have been described extensively by others
(Barnett and Murant, 1971; Cropley, 1969;
Glimer ef al., 1971; Glimer and Mink, 1971;
Luchwill and Campbell, 1963).

In Sweden the disease has been described
by Rydén (1977), whose findings have since
been summarized by Ahman (1981). ACLSV
can infect some members of the families
Chencpodiaceae (Cropley, 1968) and Ama-
ranthaceae (Barnett and Muran, 1971), and in
addition to apple, pear, cherry and peach,
other members of the rosaceae family are
known to be susceptible to the virus (Lister,
1970).

The virus does not cause discernible symp-
toms in most commercial apple trees, or other
woody trees. However, the *’top-working
disease’’ in Japan, suspected of being caused
by the same virus, appears to be an exception
(Yanase et al., 1975), and the apple wild stock
cultivar R 12740-7A is known to react with
various chlorotic blotches (see Mink & Shay
1959). The only method of diagnosis currently
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used in Sweden is test plant inoculation to
Chenopodium quinoa or to Malus sylvestris
cv. R 12740-7A (Russian apple).

Difficulties usually arise when test plants
are used for virus indentification. Partially,
because of test inspecificity due to genetic
heterogenity in test plants and partially due
to variation of the characteristic symptoms
resulting from technical difficulties in repro-
ducing indentical environmental conditions
with every test. The long time required by test
plants to react is yet another problem. When-
ever possible, therefore it is advisable to use
a reliable biochemical or biophysical technique
to replace, or at least supplement test plants.

Since serological or immunosorbent tests
have proved to be valuable tools in virus
disease identification with many other crops,
we have attempted to purify ACLSV and cha-
racterize it further. The purified virus used to
produce antiserum, which will subsequently
be used for diagnosis in orchards or fruit tree
nurseries.

Materials and methods

Virus identification and tests

ACLSV was kindly supplied by Mrs G. Ah-
man of this department and was identified by
symptomatology and reaction in Chenopo-
dium quinoa. Further identification has been
made during the course of the study. ACLSV
was serotyped by the antiserum CLSV-C8

kindly supplied by Dr. M. Clark of East
Mailling, U.K. As a double check, the virus
was immunoprecipitated using the antiserum
in both double diffusion and immunoelectro-
phoresis.

Double duffusion test

An agarose gel (slab) was moulded containing
1% agarose in 0.05 M Caveronal buffer, pH
8.6. A purified ACLSV preparation (see virus
purification) was applied to a central well, and
CLSV-C8 was added to an outer circle of
wells. The antigen and the antiserum were
applied three times, 10 ul being used in each
application.

Immunoelectrophoresis

Immunoelectrophoresis was carried out essen-
tially as described by Sheidegger (1955), but
with slight modification. The LKB 2117
multiforapparatus was used for the electro-
phoretic run. The agarose slab was moulded
in 0.05 M Ca-veronal buffer, pH 8.6, 10 ul
of virus preparation being used as the antigen
reactant, and 80 V/4 cm applied for 30 mi-
nutes. In the agarose trough 100 ul of CLSV
— C8 antiserium was added and the reactant
left to form a precipitation line in a humid
chamber for 24 hours at room temperature.

Antisera

The antiserum to ACLSV was prepared in
rabbits by injecting a differential centrifuga-
tion-purified virus preparation. The virus (100
ul/rabbit) was emulsified with Freunds in-
complete adjuvant (100 ul/rabbit), and the
mixture was divided approximately evenly
between two intradermal injections. This
treatment was repeated every second week for
two months, blood being collected two weeks
after the fourth injection.

Propagation and purification of the virus

Chenopodium quinoa Wild was inoculated at
the four to six expanded leaf stage and in-
fected plants were harvested 2 weeks later. In
some experiments the leaves were frozen at
—20°C for 24 hours before virus extrac-
tion.

Purification scheme

1. Intermixture of each sample of 100 g in-
fected C. quinoa leaf in 200 ml 0.01 M
Tris/HC1 buffer (pH 7.6) containing 0.01
M Mg SOa. (M. Bar-Joseph et al., 1979).

\

2. Straining through cheese cloth.

M_»cake, plant debris

filtrate

3. Low speed centrifugation (5 min. at
8000 g).

discard pellet plant debris,
- c€]] fragments,
cell organelles

supernatant
containing virus particles

4. Thorough clarification of the supernatant
fluid by adding bentonite suspension
(40 mg/ml in 0.01 M P-b PH 7.5 con-
taining Mg SOas).

virus solution and bentonite suspension
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5. Low speed centrifugation after each addi-
tion of bentonite until the supernatant is
clear and straw-colored.

pellet, cell organelles,
bentonite particles

supernatant
containing virus particles

6. Precipitation of the virus by adding PEG
(polyethylene glycol) 6000 to a final con-
centration of 8% and Na Cl to 0.2 M
Centrifuge 30 min. at 8000 g.

pellet containing virus

- particles and other
protein

discard supernatant

7. Suspension of the virus pellets in 0.1 M
Tris/HCI buffer containing Mg SO4 and
repeat step 4.

8. Clarification by low speed centrifugation.

9. Sedimentation of the virus by high speed
centrifugation at 37000 rpm for 2 hr in
Sw 40 rotor.

10. Resuspension of the pellet in 0.01 M Tris/
HCI buffer containing Mg SOa and clari-
fication of the suspension by low speed
centrifugation.

Results

Immunoprecipitation tests

Serotype identification of ACLSV antigen
showed a clear immunoprecipitate, with
CLSV-C8 antiserum from the United King-
dom being used in both tests; double diffusion
test (fig. 1) and immunoelectrophoresis test
(fig. 2). In the same test another sample of the
same antiserum was tested, and a much
weaker reaction has been observed.
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Fig. 1. Immunodiffusion patterns showing preci-
pitation lines produced by reaction of ACLSV
isolated in Sweden with CLSV-C8 antiserum from
England. — Immunodiffusionsmonster visande
precipitationslinjer bildade genom reaktion av
ACLSY, isolerad i Sverige med CLSV-C8 anti-
serum fran England,

Fig. 2. Immunoelectrophoresis pattern showing
migration of ACLSV towards the anode and
forming precipitation lines produced by reaction
of ACLSV and CLSV-C8 antiserum from England.
— Immunoelektoroforesménster visande vandring
av ACLSV mot anoden. Precipitationslinjer har bil-
dats genom reaktion mellan ACLSV och CLSV-C8
antiserum fran England.

The antiserum against ACLSV prepared in
our laboratory was tested against virus pre-
parations extracted from C. quinoa. The virus
particles migrated toward the anode indicating
a net negative charge. An immunoprecipitate
line was formed (Fig. 2), when the electro-
phoretic run was completed.

Virus purification

The purification scheme (see Materials and
Methods) gave a virus concentration esti-
mated at 1 mg/100 gram leaves. The sedimen-
tation coefficient was estimated to be 96 S
(uncorrected value), the S value being deter-
mined from the UV sedimentation pattern of
the purified preparation in 0.01 M Tris/HCI
buffer in a MSE centriscan analytical ultra-

centrifuge. The product of the purification

procedure has a rather high infectivity when
assayed on Chenopodium quinoa when infec-
tivity assay was used. The type of lesions were
also descrite and clear. This virus reacted also
with the specific antisera.

Discussion

Virus purification and characterization

Though it was difficult to clarify the virus
preparation in the early steps by differential
centrifugation alone, the addition of bentonite
helped (Bar-Joseph ef al., 1979). The prepa-
rations were then concentrated by precipita-
ting the virus with PEG 6000. Since the con-
centrated aliquots retained their opaque green
color, it was necessary to repeat the bentonite
step to clarify the concentrate further.
Lister and Hadidi (1971) having reported
the critical significance of divalent cations to
certain closteroviruses, in our study a preli-
minary test was made of the importance of
Mg?+ cations to virion stability, 0.02 M
EDTA was added to a few aliquots of the
purified preparations, the UV spectrum and
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infectivity being examined one week later. The
remarkable drop in virus activity, as measured
by the infectivity assay and shown by the
flattening of the peak in the UV spectrum at
260 nm, confirmed the dependence of the
virion on divalent cations, since it degraded
when the cations were chelated by the addition
of EDTA. Throughout our study, therefore,
0.01 M Mg SO4 was added to all extraction
and resuspension buffers, to stabilize the virus
particles and maintain infectivity.

Rydén (1977) preliminarily characterized
CLSV from the type of symptoms and host
range. In addition, we have used serotype tests
to show that the isolate reacts homologously
with other antisera produced against CLSV in
the United Kingdom. Serological evidence was
obtained from double diffusion and con-
firmed by immunoelectrophoresis, both tests
showing the close relationship of the isolate
used here with CLSV-C8 supplied from Eng-
land.

Further confirmation was provided by the
good agreement between the sedimantation
coefficient (s) value we obtained and that
estimated by Lister (1970).

The antiserum against ACLSV produced
here is now available for routine use in
detecting the virus in plant nurseries, or in
explants produced by micropropagation tech-
niques. Serological or other biochemical tests
will be necessary with such symptomless (la-
tent) diseases as apple chlorotic leaf spot virus,
particularly if tests need to be carried out on
a large scale.
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ACLSYV renades fran C. quinoa genom differential-centrifugering och polyetylenglykol 6000

Nematophthora gynophila och Verticillium
chlamydosporium, svampparasiter pa cystnema-
toder, vanliga i svenska jordar med forekomst

av strasiddescystnematoder

Brian R. Kerry, Rothamsted Exp. Station, Harpenden, Herts., England
Stig Andersson, Inst. for vaxt- och skogsskydd, SLU, 23053 Alnarp

KERRY, B. R. & ANDERSSON, S. 1984. Nematophthora gynophila och Verticillium chlamydo-
sporium, svampparasiter pa cystnematoder, vanliga i svenska jordar med férekomst av stréséddes-
cystnematoder. Vixtskyddsnotiser 47: 5—6, 79—80.

Vid en undersékning av 32 jordprov fran 17 filtférsok med havrecystnematoden, beldgna i Skane,
Halland, Vistergétland, Ostergstland och pa Gotland, hittades vilsporer av Nematophthora gyno-
phila i samtliga prov utom ett (Gotland), medan klamydosporer av Verticillium chlamydosporium
patraffades i samtliga fall. I starkt strasddesdominerade forsoksled var forekomsten av N. gynophila
storre efter ndgra 4rs odling av nematodmottagliga strasddessorter dn efter odling av deras
nematodresistenta syskonsorter. I fraga om V. chlamydosporium férelag inga sékra skillnader i
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(PEG)-precipitation. Bentonitsuspension anvindes for att klara extraktet och MgSOa for att sta-
bilisera virus. Beredningarnas UV-spektrum samt deras biologiska aktivitet bestimdes. De renade
beredningarna anvindes for att immunisera kaniner och de sadlunda producerade antisera for att
precipitera virus med hjélp av immunoelektrofores.

detta avseende.

Det édr ett fran faltforsoksverksamheten vil-
kdnt forhallande, att havrecystnematoden
(Heterodera avenae) fran hoga titheter ofta
minskar och ibland nidstan utplanas oavsett
vilka grodor man odlar. Forhallandet visades
experimentellt for svenskt vidkommande
forsta gingen av Gustafsson (1955), som ock-
sa framkastade tanken att ndgon parasit pa
nematoderna skulle vara orsaken. Williams
(1969) fann att man genom formalinbehand-
ling av jorden kunde fa bort den eller de
faktorer som begrinsade nematodernas for-
okning. Kerry (1975) patraffade i félt i Stor-
britannien flera svampar som angrep havre-
cystnematoden. De viktigaste var en Enfo-
mophthora-liknande art, som senare beskri-
vits som Nematophthora gynophila Kerry &
Crump och den andra var en Verticillium-art,
V. chlamydosporium Godard. Den f6rra
svampen angriper endast unga honor, medan
den senare ocksd dr en dggparasit. Det har
visats, att de hidr bada parasitsvamparnas
aktivitet pa ett avgorande sitt kan begriansa
populationstitheten av havrecystnematoden
(Kerry, Crump & Mullen, 1980; Kerry, 1982).
For att fa faststillt om de bada svamparna har
en omfattande utbredning ocksa i svenska
jordar, som ir infekterade av havrecystnema-
toden, utfordes en mindre undersékning.

Material och metoder
Sammanlagt 32 jordprov togs hostarna

1978—281 fran 17 flerariga forsok med havre-
cystnematoden eller den s.k. Gotlands-typen
av havrecystnematoden (Andersson, 1973).
Populationstitheten av havrecystnematoden
hade i samtliga forsék minskat med aren, dven
vid odling av mottagliga sorter. Detta 4r, som
antytts ovan, dock inte sirskilt anmirknings-
vért utan snarare en regel. I tio av forsdken
togs prov dels i ett forsdksled dir enbart mot-
taglig strasid odlats, dels i ett parallelled med
odling av néstan uteslutande resistent strasdd
(syskonsorter till de mottagliga sorterna).
Dessa forsok hade pagatt mellan 3 och 9 ar.

Proven hade geografiskt sett féljande ur-
sprung:

Skane: Alnarp (2 filt), Ekeby, St. Olof, Skep-
parslov, O. Ingelstad;

Halland: Getinge, Langéas (3 filt), Ténnersjo,
Vaxtorp;

Vistergotland: Medelplana, Vargarda;
Ostergotland: O. Fornas, Bjilbo;

Gotland: Eksta.

Varje prov utgjordes av 25 g jord, som
extraherades péa vilsporor av N. gynophila och
klamydosporer av V. chlamydosporium. An-
talet bestimdes i en vattensuspension under
mikroskop. Detta arbete utfordes i Rotham-
sted.

Resultat och diskussion

N. gynophila patraffades i jord fran alla falt
utom ett (Gotland: Eksta), och V. chlamydo-
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Tabell 1. Férekomsten av N. gynophila och V. chlamydosporium i tio faltférsok med nematodmottagliga
och nematodresistenta strasddessorter i starkt strdsddesdominerade vixtfolider. — Occurrence of
N. gynophila and V. chlamydosporium in ten field experiments where cereal cultivars susceptible and

resistant fo H. avenae were grown intensively

QOdlingsbakgrund
Cropping history

Sporer/g jord
Spores/g soil

N. gynophila

V. chiamydosporium

Enbart mottaglig strasad 55 (138-7) 34 (100-1)
Only susceptible cereals
Huvudsakligen resistent strasad 18 (57-1)* 28 (98-2) NS

Mainly resistant cereals

* P<0,05
SEp (N. gynophila)=18
SEy, (V. chlamydosporium)=11

sporium hittades i prov fran samtliga falt.
Variationerna i férekomsten var stor, 1—138
sporer/g lufttorr jord vad géller N. gynophila
och 1—203 sporer/g jord ifraga om V. chla-
mydosporium. Aven om de hégsta virdena
for bada svamparna registrerades fran sand-
jordar (som ocksd ar littast att analysera)
forelag ingen séker skillnad mellan olika jord-
typer. Héga viarden kom fran savil Skane och
Halland som Ostergétland, och det gar av
materialet inte heller att avgéra om det fore-
ligger nagra geografiska skillnader i forekoms-
ten. I stort kan man dra den slutsatsen, att de
bada svamparterna dr vanligt forekommande
i svenska jordar med férekomst av strasiades-
cystnematoder.

Jamforelsen mellan ett forsoksled med mot-
tagliga och ett fors6ksled med resistenta sorter
inom samma forsok gav det resultat som
framgar av tabell 1. Det fanns som synes ett
signifikant mindre antal sporer av N. gyno-
phila i jorden i forsdksleden med nematod-
resistenta strasiddessorter dn i parallelleden
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med mottagliga sorter medan s4 inte var fal-
let i fraga om V. chlamydosporium. Denna
skillnad mellan arterna kan férklaras med att
N. gynophila sannolikt endast har cystnema-
toder ur sliktet Heterodera som virdar,
medan V. chlamydosporium ocksa kan para-
sitera dgg av andra markorganismer (Kerry
et al., 1980). Anmirkningsvirt 4r dock att vil-
sporer av N. gynophila fanns kvar i forsoéks-
led, i vilka nematodresistenta sorter odlats
kontinuerligt 1 9 ar.

Det finns skél att anta att de bada nematod-
parasiterande svamparna spelar en viktig roll
ocksé i Sverige nar det giller att reglera po-
pulationsnivaerna av strasidescystnematoder
och sdkerligen ocksd av vissa andra cystnema-
toder, framst betcystnematoden. Bakom de
tidstrender i férekomsten av havrecystnema-
toden, som vi tror kan férekomma (Anders-
son, 1982) finns det sannolikt ocksa andra
faktorer, bl.a. klimatiska, som kan paverka
havrecystnematoden, savil direkt som indi-
rekt genom dess parasiter.
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Summary: see page 88.

Studies of grey mould (Botrytis cinerea Pers ex
Nocca & Balbis) infections on strawberry green

fruit in cv. Senga Sengana

Ulf Haegermark, Lantbruksndmndens vixtskyddslaboratorium, Skilby,

S-392 38 Kalmar, Sweden

HAEGERMARK, U. 1984. Studies of grey mould (Botrytis cinerea Pers ex Nocca & Balbis)
infections on strawberry green fruit in cv. Senga Sengana. Vixtskyddsnotiser 47: 5—6, 81—88.

Counts on the cv. Senga Sengana of the various types of green fruit rot caused by Botrytis
cinerea Pers ex Nocca & Balbis showed that the dominating type delveloped in the stem end. Most
of the stem end rots were caused by infections through the epidermis, probably by spore germ
tubes. As it may be assumed that the ripe fruit is even more susceptible to infections through the
epidermis than the green fruit, it is probable that infections of this kind will constitute a considerable

proportion of the total number.

Additional key words: Botrytis cinerea, strawberries, infection.

The grey mould, Botrytis cinerea Pers ex
Nocca & Balbis is as a weak parasite, the
spore germ tubes of which are able to infect
moribund plant parts more easily than vital
tissues. The fungus can, however, colonise
viable plant parts by means of hyphae growing
from contiguous infected tissues. The latter
function as a nutrient source (saprophytic
base) for the expanding mycelium. This type
of infection is less sensitive to changes in
weather conditions than infections caused by
spore germ tubes and greatly increase the
infectious capacity of the fungus in strawberry
fruit (Jarvis 1962, 1966). According to Gilles
(1959), Irvine & Fulton (1959) and Jarvis &
Borecka (1968) the fungal development in-
creases with ripeness.

Different types of symptoms

Rots of grey mould on strawberries are easily
distinguished on green fruit, where there are
considerable differences in colour between in-
fected and uninfected parts. The drawings in
Table 1 illustrate the various symptoms that
may occur (cf. Jarvis 1962, Powelson 1960).
The figures in the table are from counts made
shortly after the symptoms appeared in the
green fruit stage in untreated plots of three
field trials of the cultivar Senga Sengana,
susceptible to grey mould. The results show
that stem end rots (type 1) dominated, whereas
rots of types 2 and 3 were only responsible for
a total of about four per cent. Rots of type
4 had not developed when the counts were

made, but the occurrence of this type may be
considerable during wet periods. A picture of
a stem end rot is shown in Fig. 1.

It is probable that different cultivars have
different proportions of types 1—4 because of
differences in microlimate, petal fall, etc.
A number of reports found in the literature
are discussed below.

Stem end rots
Internal invasions

Powelson (1960) found that B. cinerea enters
the receptacle through the basal tissues of
attached stamens and calyces. He uses the
term internal invasion for this type of infec-
tion. In one of his experiments where symp-
tomless green and ripe fruits were investigated,
mycelium was found in 6—7% of the green
fruits, whereas the corresponding figures for
the ripe fruits were approximately eight times
larger. When flower parts were removed after
pollination the incidence of ripe fruit rot was
considerably — but not completely — re-
duced under greenhouse condition that fa-
voured the disease. Jarvis (1962) noted that
stamens, particularly those damaged by frost,
were easily infected. Schénbeck (1967) found
that B. cinerea infects the styles and stigmas
of the pistils but does not grow into the recep-
tacle through the ovary.

Inside the fruit the growth of the mycelium
may cease and become dormant. According
to Jarvis (1966) such infections may remain
latent several weeks until a physiological
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Table 1. Different types of symptoms on green fruits in untreated plots in three field trials 1966. —
Olika typer av symtom vid avrikningar i kartstadiet i obehandiade parceller i tre filtforsok 1966.

Trials Number of Distribution (%) of different types of symptoms
green fruits
with rots
Forsok Antal kart Fordelningen (%) av olika typer av symtom
med rotor
1 2 3 4
b"b" I
vy
I 383 93,4 1,6 5,0 0,0
I 385 98,2 0,2 1,6 0,0
111 277 96,3 0,9 2,9 0,0
X 95,9 0,9 3,2 0,0

change takes place in the fruit. He considers
that the mycelium then becomes aggressive
and causes the rots characteristic of infections
of grey mould. Jarvis reports that the transi-
tion from the dormant to the aggressive
mycelium seldom occurs in the green fruit
stage. It usually does not occur until the fruit
is ripening and frequently the rots do not
become visible until the fruit is picked. Jarvis
emphasizes that the moisture content of the
fruit tissues appears to be an important factor
in the transition from the dormant to the
aggressive phase.

It is generally considered that infections due
to internal invasions are most important (cf.
Vukovits 1980, p. 109).

Invasions through the epidermis

An infection can, according to Jarvis (1962),
occur through the epidermis of the receptacle
by means of either spore germ tubes or
mycelium originating from a saprophytic
base. In order for infections from spores to
occur it is necessary that there is a water film
inside the sepals for a sufficiently long time
to allow spore germination.

On the other hand, Powelson (1960) reports
that he found no indication that primary in-
fections originated from direct infection of the
fruit through the epidermis of the stem end
or from contact of infected stamens and
sepals with the fruit surface. The fruit may be
infected directly from petals trapped beneath
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the calyx when conditions are conducive to
severe petal blight.

Jarvis (1963) showed that if spores of B.
cinerea were placed between an adhering petal
and the intact surface of a ripe strawberry
fruit, the petal became fully colonized before
infection of the fruit occurred.

In a laboratory experiment Gilles (1959)
incubated fruits in various stages of devel-
opment in moist atmosphere after having
treated them with a spore suspension. Small
green fruits were very resistant and hardly any
rots were noted. On the other hand, symptoms
appeared on fruits that had been subjected to
the same treatment in later stages of devel-
opment.

Other types of infections

B. cinerea can produce large numbers of
spores during the fruit ripening period but
infections caused by the spores, probably
apart from stem end rots, are few in number.
Jarvis (1962) indicated that often the water
films do not persist for the minimum period
required for penetration of the epidermis.
However, at the distal end of a fruit, rots may
occur that originate from germinating spores
(Table 1, type 2) which have been enclosed in
a suspended drop of water remaining suffici-
ently long for an infection to occur. Jarvis
(1962) quoted counts where about 1% of the
rots were of this kind.

Fig. 1. Stem end rot caused by Botrytis cinerea on
strawberry green fruit. — Rdta i foderbladsregio-
nen, fororsakad av Botrytis cinerea.

Fig. 2. Initial stem end rot caused by Botrytis
cinerea on strawberry green fruit. — Begynnande
rota i foderbladsregionen fororsakad av Botrytis
cinerea.

In Table 1, type 3 represents cases where
infected plant parts (e.g., detached petals,
fragments of straw etc.) adherent to the fruit
have functioned as a saprohphytic base out-
side the region of the sepals. In the counts
made by Jarvis the majority of the rots
belonged to the saprophytic base category. In

counts made by Davis & Dennis (1979) most
of the rots did not appear in the proximal end
but on other parts of the fruit.

Infected fruits can also function as a sapro-
phytic base (Table 1, type 4).

Studies of stem end rots

Material and methods

The present studies made use of green fruits
of cv. Senga Sengana in the later part of their
development. In this cultivar the sepals cover
the green fruit soon after the completion of
flowering.

In order to promote the development of
infections, picked green fruits were moistened
with tap water and incubated in moist atmos-
phere. Groups of usually 4x15=60 green
fruits were incubated three times a week
during the period when fruits of suitable size
were available. The frequency of rotted fruits
was determined after five days. In some
experiments green fruits were treated with the
fungicide tolylfluanid in a dose of 2.5 g a.i.
per 1 before incubation.

Determination of the frequency of infections
through the epidermis following fungicide
treatment

Treatments with tolylfluanid were made in
two series of experiments. They were intended
to prevent infections through the epidermis of
the receptacle without preventing hyphae in
infected flower parts (mainly stamens) from
growing into the receptacle. By comparing the
frequency of rots in untreated and treated
groups following the incubation it was pos-
sible to obtain a measure of the frequency of
infection through the epidermis.

In one of the series the suspension was
dripped in excess into flowers in the plantation
soon after the petal fall but before the sepals
started to cover the small green fruit. In
conjunction with the treatments both the
treated flowers and untreated ones in the
corresponding stage were tagged. Green fruit
that developed from the two categories were
incubated.

In the second series green fruits were col-
lected and dipped with reflexed sepals, either
into a suspension of fungicides or into tap
water and then incubated.

Determination of the frequency of infections
through the epidermis by direct observations

Although tolylfluanid is not considered to
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Table 2. The frequency of green fruits with stem end rots after incubation in saturated atmosphere.
The green fruits had developed from untreated flowers or from *’flowers’’ treated with a fungicide soon
after the petal-fall. — Frekvensen kart med rotor i foderbladsregionen efter inkubering i fuktig atmosfir.
Karten utvuxen frin obehandlade blommor eller fran *’blommor’’ behandlade med en fungicid strax

efter det att kronbladen fallts.

Year Number of incubated green
fruits in each treatment

Percentages of stem end rots found on green
fruits developed from
untreated flowers fungicide treated *’flowers”’

Ar Antal inkuberade kart Procent kart med rétor.
per led Karten utvuxen fran
obehandlade blommor Sfungicid-behandlade
blommor’’
1980 720 20,7 0,8
1981 626 19,2 2,2
1982 900 24,3 0,8

Table 3. The frequency of green fruits with stem end rots after being dipped into a fungicide suspension
or into tap water before incubation in saturated atmosphere. — Frekvensen kart med rotor i foder-
bladsregionen efter doppning av karten i fungicidsuspension eller i kranvatten och inkuberad i fuktig

atmosfdr.
Year Number of incubated green Percentages of green fruits with stem end
fruits in each treatment rots after dipping into

tap water fungicide suspension
Ar Antal inkuberade kart per led Procent kart med rotor efter doppning i

kranvatten Sfungicid-suspension
1975 600 15,0 1,0
1976 420 45,3 4,5

420 33,6 8,8

1977 480 51,9 3,5

have an eradicative effect, it cannot be dis-
regarded that the fungicide treatments might
prevent internal invasions. Perhaps the fungi-
cide, in contrast to what is generally assumed,
kills the mycelium present in infected flower
parts before the hyphae enter the receptacle.
It may also prevent floral parts from being
infected by spore germ tubes.

In an attempt to eliminate these uncertainty
factors, a complementary study was made
with groups of green fruits of the same age.
They showed no symptoms when collected in
the plantation. The fruits were examined 1,
2, 3 and 5 days following the start of incuba-
tion. On examination the sepals were reflexed
so that occurrence of early symptoms could
be discovered. Rots that had not extended
down to the calyx were considered to be
caused by infections through the epidermis,
Fig. 2, whereas those reaching that far were
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classified as >’of uncertain origin’’. The latter
were presumably to some extent caused by
infections through the epidermis not observed
in time, whereas the others may be assumed
to be caused by internal invasions.

The material included some cases where the
fungus entered the green fruit from thor-
oughly rotted stamens and sepals. Such symp-
toms were mainly noted following five days’
incubation and in some cases amounted to
1—2 per cent. These are not included in the
figures and neither are the relatively few
cases when the green fruits were infected
from petals beneath the sepals.

Determination of the frequency of infections
through the epidermis after preventing sta-
mens and sepals from coming into contact
with the surface of the receptacle

In order to determine whether the frequency

Table 4. Observations of initial stem end rots on green fruits after incubation in saturated atmosphere.
— Observationer pd kart och begynnande rotor under foderbladen. Karten inkuberad i fuktig atmosfdr.

Year Date

end of collection of

Number of
incubated

Percentages of green fruits with stem end rots
after incubation in the plantation

blossoming green fruits for  green fruits infections infections
incubation through of “uncertain
epidermis origin”’
Ar Datum Antal inku- Procent kart med rétor
avblomning insamling av berade kart efter inkubering i bestdndet
kart for epidermis-  "’obestimbara’’
inkubering infektioner infektioner
1981 2.6—3.6* 22.6—24.6 120 20,8 2,5 0,0
5.6—11.6 29.6—8.7 386 4,1 9,1 17,1
15.6—16.6 13.7 120 3,3 25,8 0,0
1982 900 19,8 4,5
1983 948 18,7 2,1

* Heavy rainfall 24—26.6 — Omfattande regn 24—26.6.

of infections through the epidermis can be
changed if stamens and sepals are prevented
from coming into contact with the receptacle,
these parts of the flower were fastened by
means of cotton in a reflexed position before
the incubation. Untreated green fruit and
green fruit similarly reflexed (but not fas-
tened) and dipped into the fungicide suspen-
sion were also incubated as controls.

Results

The frequencies of green fruit with stem end
rots in the experiments with fungicide treat-
ments are given in tables 2 and 3. The figures
show that the fungicide treatments had largely
protected the green fruits from becoming in-
fected, which supports the opinion that most
infections occurred through the epidermis.

The results from the direct observations of
initiated infection (Table 4) show that most
of the rots in 1982 and 1983 as well as in the
first two groups reported separately in 1981
(each with 4 X 15 =60 green fruits), were due
to infections through the epidermis of the
receptacle. In the other 1981 groups there
were, however, few rots caused by infections
of this type. Between the collecting of green
fruits in groups 2 and 3 there was considerable
rainfall and it may be assumed that infections
through the epidermis occurred already in the
field. To some extent these infections resulted
in rots that became visible above the sepals al-
ready before the sampling (fruits with symp-
toms were not sampled), whereas others devel-

oped rots of ’’uncertain origin’® during
incubation. On green fruits of age correspon-
ding to the first seven groups (6 X 60+ 1 xX26 =
386) incubated after the rain, visible rots
occurred on 17% in the plantation. No symp-
toms were, however, observed on green fruits
of age corresponding to the two groups in-
cubated last. It may be assumed that these
latter fruits, that were very small on the rainy
days, were resistant on this occasion (cf.
Gilles 1959). After incubation the frequencies
of “’uncertain origin’’ in these two groups
were, however, surprisingly high. The results
from 1981 do not contradict the assumption
that most of the infections took place through
the epidermis of the receptacle.

Table 5 gives results obtained after the
incubation of green fruits where the stamens
and sepals were prevented from coming into
contact with the epidermis of the receptacle.
The figures show that the frequency of green
fruits with stem end rots was reduced in
comparison with the untreated by about half,
but that this reduction was less than the one
obtained with the fungicide-treated green
fruits.

Discussion

Both the experiments with fungicide treat-
ments and the direct observations indicated
that infections through the epidermis of the
receptacle were dominating. Accordingly,
under wet periods it seems most probable that
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Table 5. The frequency of green fruits with stem end rots (1983), where the stamens were isolated from
the epidermis of the green fruits, compared with the frequency of stem end rots in untreated green
fruits and green fruits dipped into a fungicide suspension. The green fruits were incubated in saturated
atmosphere. — Frekvensen kart med rétor (1983) i foderbladsregionen dir stindarna isolerades fran
kartens epidermis jamfort med frekvensen rotor hos obehandlade kart och kart doppade i en fungicid-

suspension. Karten inkuberades i fuktig atmosfir.

Number of

incubated green untreated green
fruits in each fruits
treatment

Antal inkuberade

kart per led obehandlade kart

Percentages of green fruits with stem end rots
green fruits after dipping
into fungicide suspension

green fruits, where the
stamens were isolated from
the epidermis of the fruits

Procent kart med rotor
karten doppade i fungicid- kart dir standarna isolerades

suspension frdn kartens epidermis

900 21,3

2,4 9,5

the main part of the stem end rots on green
fruit is due to this type of infection. It is
perhaps possible that the low frequency of
internal invasions is due to the basal parts
of the stamen being too vital in the green
fruits to permit the mycelium to enter un-
hindered into the receptacle this way. This
assumption agrees well with the results of
Powelson (1960) discussed earlier, who found
latent infections in a lower frequency in green
fruits than in ripe.

Ripe fruits are reported, as mentioned be-
fore, to be more susceptible to infections of
B. cinerea than green fruits. It seems very
reasonable that ripe fruits are infected through
the epidermis to at least the same or even to
a greater extent than the green fruits when
weather conditions are conducive to grey
mould rots.

It can be discussed whether the stem end
rots are caused by spore germ tubes or by
hyphae originating from stamens, which pro-
vide a saprophytic base. The first alternative
seems to be the most probable. As shown in
Table 1, spore germ tube infections occur at
the distal end of the fruit if the spores are
enclosed in a suspended drop of water for a
sufficient period of time. The same possibili-
ties for spore germinations ought to be present
beneath the sepals, where a water film can
occur during rainy periods. It may also be
added that stamens did not adhere to con-
tiguous rots as petals often do and that
there were cases when none of the numerous
stamens touched initial rots.

The reduction of the frequency of rots in
the experiment where the stamens were fas-
tened in a reflexed position is probably due
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to decreased chances for germ tubes of spores
adhered to the stamens to reach the receptacle.

In cultivars with reflexed stamens and sepals
there is probably a reduced risk that drops of
water, permitting spores to germinate, will
remain between the receptacle and the sepals
for a sufficient period of time and likewise a
reduced risk that spores adhering to the sta-
mens will be able to initiate infections through
the epidermis of the receptacle. Reflexed
flower parts are probably an important cha-
racter to take into account in plant breeding.

In earlier field experiments in cv. Senga Sen-
gana it was found that the frequency of green
fruits with stem end rots was very high fol-
lowing incubation even if practically no rain
fell during the blossom period (Haegermark
1968). This was then explained by the night
dew being sufficient for the infections of
moribund flower parts, and after internal
invasions latent infections were caused. On the
basis of the results reported here, it appears
more probable that the rots on those occasions
were caused by infections through the epider-
mis of the receptacle, originating from spores
trapped under the sepals.

The possibility of using temperature and
humidity data to prepare a prognosis for con-
troling B. cinerea is discussed, for example,
by Jarvis (1964), who found the possibilities
limited. To judge from the present investiga-
tion, this would be particularly difficult in
cultivars if the spores are trapped under the
sepals on one occasion and rots are initiated
by rainy weather on another.

If preventative means are used in attempts
to protect mainly the stamens against infec-
tions of grey mould the fungicide has to be

applied relatively soon after the flower has
opened. If the treatment is delayed the upper
parts of the stamens may become necrotic and
are more easily infected by the fungus. As the
flowers open successively there may be diffi-
culties, as Jarvis (1962) pointed out, in
achieving fully effective control of this type
of infection.

On the other hand, prevention of infections
through the epidermis is probably easier. It
may be sufficient to apply the fungicide at any
time during the period between the opening
of the flower until the stage when the sepals
start to cover the small young green fruit. It
may therefore be suspected that the positive
effects of fungicide applications during the
blossom period may to a great extent depend
on the receptacles being protected against
infections through the epidermis. The con-
flicting results after treatment of the planta-
tions may perhaps be explained by the type
of infection that dominated at the time.

The ideal fungicide for control of grey
mould in strawberries should probably have
both a protective and an eradicative effect.
The former to prevent spores trapped under
the sepals from germinating, and the latter to
eliminate hyphae in flower parts, mainly
moribund stamens, before they cause internal
invasions.
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HAEGERMARK, U. 1984. Studier av infektioner av gramogel (Botrytis cinerea Pers ex Nocca
& Balbis) pa jordgubbar av sorten Senga Sengana. Vixitskyddsnotiser 47: 5—6, 81—88.

I de obehandlade parcellerna i tre faltf6érsok i jordgubbar, utlagda i sorten Senga Sengana,
utfordes avrdkningar i kartstadiet av olika typer av rétor, fororsakade av gramogel Botrytis
cinerea Pers ex Nocca & Balbis. Pa ca 95% av de infekterade karten var r6torna lokaliserade till
foderbladsregionen.

For att studera om rétor av denna typ orsakas av infektioner genom kartens epidermis eller av
hyfer, som véxer in i karten genom de basala delarna av fastsittande infekterade blomdelar, framst
stdndare, utfordes forsok med kart av sorten Senga Sengana. Fér detta andamal utvaldes kart,
som befann sig i senare delen av kartstadiet. Genom att fukta karten och inkubera dem i fuktig
atmosfar framjades utvecklingen av rotor, som litt kunde riknas av efter nagra dagar. I ett par
forsoksserier anbringades en fungicid (tolylfluanid) under foderbladen antingen i odlingen efter
avslutad blomning sedan kronbladen fillts men innan foderbladen slutit sig kring karten eller efter
provtagningen omedelbart fore inkuberingen. Fungicidbehandlingen avsag att forhindra att infek-
tioner genom epidermis dgde rum dock utan att paverka svampens mojlighet att véxa in i karten
genom fastsittande tidigare infekterade blomdelar. D4 frekvensen infekterade bar efter inkuberingen
var vésentligt ligre i behandlade &n i obehandlade kontrolled tydde detta pa att huvudparten av
infektionerna skett genom epidermis. Denna uppfattning verifierades av direkta observationer av
begynnande rétor pa kartens basala delar. Frekvensen kart med rotor minskade dven om standare
och foderblad fixerades med hjilp av sytrad pa sa sitt att de inte kom i kontakt med kartens
epidermis. Férmodligen orsakades infektionerna genom epidermis av groende sporers hyfer.

Eftersom mogna bir dr mer kénsliga for angrepp av gramogel dn kart kan man férmoda att
infektioner genom epidermis utgdr en betydande andel av totala antalet infektioner pa dessa bér.

Om forebyggande behandlingar utfors for att skydda framst stindare fran att infekteras varvid
mycel forhindras att véixa genom blomdelar in i bédret maste fungiciden anbringas i blomman
relativt snart efter det att den Oppnat sig. Annars hinner stdndarnas 6vre delar borja vissna och
bli mottagliga for angrepp. Eftersom blommorna ppnar sig successivt 4r det férmodligen vansk-
ligt att med ett acceptabelt antal besprutningar erhalla ett fullstindigt skydd mot denna typ av
infektioner.

Infektionerna genom epidermis torde ddremot vara ldttare att férhindra. Det bor vara tillrdck-
ligt att anbringa fungiciden vid négot tillf4lle fran det blomman slar ut till dess foderbladen sluter
sig om karten. Man kan misstdnka att effekten av fungicidbesprutningar under blomningen till
ingen ringa del beror pa att baret skyddats mot infektioner genom epidermis. De varierande resultat,
som rapporteras fran behandlingar i kommersiella odlingar kan kanske till en del férklaras av
att 4n den ena 4n den andra infektionstypen dominerat.

Continued from page 80.

KERRY, B. R. & ANDERSSON, S. 1984, Nematophthora gynophila and Verticillium chlamydo-
sporium, fungal parasites of cyst-nematodes, occur frequently in Swedish soils infested by cereal
cyst-nematodes. Vaxtskyddsnotiser 47: 5—6, 79—80.

In a survey of 32 soil samples from 17 field experiments with Heferodera avenae in southern
Sweden resting spores of Nematophthora gynophila were found in all but one sample. Chlamydo-
spores of Verticillium chlamydosporium were found in all cases. In experimental rotations dominated
by cereals the occurrence of N. gynophila was larger after cropping for 3—9 years with nematode
susceptible cultivars than after cropping with isogenic lines of nematode resistant cultivars.
There was no statistically significant difference for V. chlamydosporium in this respect.

NP

Dodsfall

Professor, dr.agm. J. E. Hermansen

5. april 1917—7. august 1983

Professor i plantepatologi ved Den kgl. Vete-
rineer- og Landbohgjskole i Kebenhavn,
dr.agro. J. E. Hermansen dede den 7. august,
godt 66 ar gammel.

Den 1. august fejredes pad Landbohgjsko-
len 100-aret for oprettelse af den leeresrol i
plantepatologi, som Emil Reostrup grund-
lagde, og som Hermansen beklaedte som den
sjette i rekken. Det er naturligt, at Herman-
sen som leder af den plantepatologiske afde-
ling s& frem til dette jubileeum med forvent-
ning og glaede og med gnsket om en verdig
markering af dagen med hyldest til hans for-
geengere i embedet og til de skiftende med-
arbejdere i tidens lgb. Hermansen havde med
vanlig grundighed forberedt jubileet, men
kunne pa grund af pludselig sygdom ikke selv
veere til stede, og en uge senere segnede han
brat ved et hjertestop.

Som led i jubileeet, men med et mere varigt
udtryk, har Ugeskrift for Jordbrug formidlet
et temanummer (nr. 31, 1983) om plante-
patologisk afdelings historie og om undervis-
ningens og forskningens udvikling og stade i
de forskellige discipliner. Her var Hermansen
igen initiativtager og forfatter til det historiske
hovedafsnit, medens afdelingens lektorer be-
handlede hver sit arbejdsomrade. Temanum-
meret udkom 4. august, tre dage for Herman-
sens ded.

Den 17.—24. august afholdtes plantepato-
logisk verdenskongres i Australien. Herman-
sen skulle deltage og havde bl.a. udarbejdet
et indleeg: >’ Yellow Rust and Wheat Varieties
in Denmark”’. Det 14 Hermansen p4 sinde at
pavise, at skandinavisk planteforzedling med
horisontal resistens hos hvede som resultat har
veeret en mere sikker vej til at undgé gulrust-
epidemier end streeben efter vertikal resistens,
som det er set med sorter fra Tyskland, Hol-
land og Frankrig, sorter, som ved introduk-
tion i Danmark begyndte som resistente, men
som hurtigt faldt for nye smitteracer.

Hermed er navnt tre eksempler pa, at
Hermansen var aktiv og aktuel til det sidste,
en smuk afslutning pa et rigt virke i plante-
patologiens tjeneste.

Jorgen Evald Hermansen blev agronom
(cand.agro) fra Landbohgjskolen i Keben-
havn i 1947. T otte ar derefter var han assis-
tent ved Landbohgjskolens afdeling for plan-
tekultur, idet han undervejs blev lic.agro. med
plantekultur som hovedfag. Det stod altsa
ikke i selve uddannelsen skrevet, at Herman-
sen skulle ende som plantepatolog, men hans
forste storre arbejde i afdelingen for plante-
kultur: ’Brassica Crosses’’, med beskrivelse
af deformiteter i redderne pa krydsninger mel-
lem kélroe og raps, pegede dog i retning af
det plantepatologiske. Det drejede sig, som s
ofte med Hermansens opgaver, om et aktuelt
emne, i dette tilfeelde affedt af den stigende
rapsdyrkning efter 2. verdenskrig.

Det afgerende skridt i retning af det plante-
patologiske kom nok med hans studierejse
1955—57 til Department of Plant Pathology
ved universitetet i Minnesota. Her studerede
han pé initiativ af professor N. Fabritius
Buchwald rustsygdomme hos korn, og ved
hjemkomsten blev han ansat ved Landbohej-
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skolens plantepatologiske afdeling som ”’rust-
patolog’’, bl.a. med den opgave at anstille
undersggelser over smitteracer hos sortrust og
andre rustarter.

Det var Buchwalds interesse for rustsvampe
og hans flair for, hvad der kunne ventes (jvfr.
sortrustepidemien i 1951), der satte denne nye
forskningsgren i gang i Danmark, og Herman-
sen etablerede snart et samarbejde med nor-
diske og internationale institutioner, et sam-
arbejde, som han vedblev at holde ved lige.
Opgaven for Hermansen begyndte nok med
speciel rustpatologi, men han udviklede den
snart i retning af generel epidemiologi og
resistensbiologi, og nu fulgte slag i slag hans
pavisning af lokale smittekilders betydning
eller maske mangel pa betydning, fjernsmitte
fra kontinentet (senere ogsd fra Storbri-
tannien), smitteracemenstre, resistenstyper
o.m.a., viden som i dag indgar som rutine-
meessige led i forebyggelsen af de epidemiske
plantesygdomme. Enkelthede kan laeses i hans
veegtige doktordisputats fra 1968: *’Studies on
the Spread and Survival of Cereal Rust and
Mildew Diseases in Denmark’’, men allerede
fire ar for var hans visioner nedfeldet i den
mindre forlgber: *’Notes on the Appearance
of Rust and Mildew on Barley in Denmark
1961—63’, en perle i den plantepatologiske
litteratur. Her fremlagde han iagttagelser over
smittemgnstre, som vi andre ville tage som be-
vis for fjernsmitte, men som for Hermansen
ikke var et videnskabeligt bevis, for svampe-
sporerne fra fly eller ad anden vej var pavist
i de hgjere luftlag. Og ikke nok med det —
det skulle ogsa pavises, om de var levende og
smittedygtige, og om de tilhorte smitteracer,
som var forenelige med sortsspektret, hvor de
kom fra, og hvor de landede.

I alt dette kom spergsmaélet om dyrkning av
vinterbyg som plantepatologisk problem ind
i billedet. Hermansen var den forste til at
minde om erfaringer fra tidligere dyrkning af
vinterbyg i Danmark og til at pavise, at vin-
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terbyg medferte 2-—4 ugers tidligere smitte til
neerliggende varbygmarker end den uundgée-
lige fjernsmitte. Han var derfor fortaler for
60ernes forbud i Danmark mod dyrkning af
vinterbyg, men vel at meerke: Midlertidigt
forbud, d.v.s. sa leenge vinterbyggens dyrk-
ningsegenskaber som helhed ikke niede véar-
byggens. Allerede i 1968 gav han udtryk for,
at intensiv planteforsedling af vinterbyg i vore
nabolande i retning af resistens og bedre
ydeevne sammen med fremskridt i den ke-
miske bekeempelse af meldug og rust med
tiden kunne gare et totalt forbud meningslost,
og heri har han faet ret. Fra de seneste ar skal
fremhaeves Hermansens arbejder med multi-
line-princippet til begrzensning af de epide-
miske kornsygdomme.

Hermansen var forsker, men med levende
interesse ogsa for andres forskning. Det med-
forte, at han i mange ar var medlem af Det
Jordbrugs- og Veterinaervidenskabelige Forsk-
ningsrdd. Men han var ogsd — som embedet
pabyder — laerer, og dette ikke kun af pligt.
Han interesserde sig bade som lektor og siden
1978 som professor steerkt for sin egen og hele
afdelingens undervisning med sigte pa at give
de studerende en hojere uddannelse. Han var
altid rede til at bistd de studerende og kolle-
ger med hjalp eller frugtbar diskussion, og
hans anerkendelse i internationale kredse
berigede afdelingen med meget serigse gacste-
besog, ligesom han selv var meget aktiv i nor-
diske og internationale samarbejdsorganisa-
tioner. Han havde naeppe tid til alt dette, men
han tog den — for ham selv gjaldt ingen
11-timers regel.

I Landbohgjskolens have star en monumen-
tal buste af Emil Rostrup, som naevnt Her-
mansens farste og meget beundrede forgeenger
i embedet. Pa sokkelen karakteriseres Rostrup
med ordene: Forskeren, Lcereren, Vennen!
Disse egenskaber geelder ogsa for Hermansen,
og han vil blive eeret og mindet for dem alle.

Christian Stapel

Langtidsverkan av pyretroider vid bekimpning

av rapsbagge

Unto Tulisalo, Lantbrukets Forskningscentral, Avdelningen for skadedjur,

PB 18, SF-01301 Vanda 30

TULISALO, U. 1984, Langtidsverkan av pyretroider vid bekdmpning av rapsbagge. Vixtskydds-

notiser 47; 5—6, 91—96.

Effekten av pyretroiderna deltametrin, fenvalerat, flycytrinat, cypermetrin och permetrin mot
rapsbagge (Meligethes aeneus Fab.) pa varrybs testade bade i falt- och laboratorieférsok. Fenitrotion
anvindes som métarpreparat. I faltforsoket erhdlls mérkbar langtidseffekt endast med permetrin
och deltametrin. Doserna var hirvid relativt hoga, permetrin 200 g aktiv substans/ha och delta-
metrin 20 g/ha. Fenvalerat och cypermetrin gav god korttidseffekt. Effekten av flucytrinat var
inte tillracklig i den anvénda koncentrationen. Métarpreparatet fenitrotion hade utmarkt korttids-
effekt. Alla preparat uppvisade bittre effekt under laboratorie- dn under filtférhallanden.

Inledning

P4 1970-talet vidtog ett intensivt forsknings-
arbete angdende den biologiska effekten och
anvindbarheten och av syntetiska pyretriner
eller s.k. pyretroider efter det att Elliotts
forskningsgrupp i Rothamsted publicerat sina
resultat rorande deltametrin, cypermetrin och
permetrin (Elliott et al. 1973, 1974). Néstan
samtidigt kom Sumitom-bolaget med en lik-
nande aktiv substans, fenvalerat och nagra ar
senare kom American Cyanamid’s flucytrinat.
I borjan verkade det som om dessa substanser
hade alla de egenskaper, som krivs av ett ef-
fektivt bekdmpningsmedel. Senare har dessa
substanser provats runt om i virlden och de
anvinds nu mot manga svara skadegorare
(Elliott 1977, Hofmaster och Francis 1978,
Hall 1979, Spielberger et al. 1979).

Den senaste tiden har resistens mot pyre-
troider konstaterats hos skadedjur (Liu ef al.
1981). I fraga om problemskadegorarna i Nor-
den antogs, att frimst bekdmpningen av raps-
bagge skulle fa sin slutliga 16sning med hjalp
av pyretroiderna. I denna uppsats ldmnas en
redogorelse for pyretroidernas effekt vid be-
kampning av rapsbagge och deras anvindbar-
het jamf6rs med tidigare bekdmpningsalter-
nativ.

Material och metoder

Forsoken utférdes bade under laboratorie-
och faltforhallanden.
I laboratorieforséket besprutades blomstéll-

ningar fran rybs i Potter-torn med 0,5—1,7 ml
av de olika pyretroiderna i koncentrationen
0,05%. De behandlade blomstallningarna sat-
tes i plastburkar (29 cm, héjd S cm) fyra st.
per forsoksled, pa vilkas botten fanns fuktat
filtrerpapper. I varje burk sattes minst 100
rapsbaggar, som hade havats in i obesprutade
falt. Burkarna granskades och de déda bag-
garna riaknades efter 24, 48 och 72 timmar.
Vid foérsta och andra granskningen byttes
rybsen ut mot firsk obesprutad, farsk for att
den naturliga dodligheten skulle hallas inom
rimliga grénser, och obesprutade for att gift-
dosen inte skulle bli for stor. Under naturliga
forhallanden soker sig baggarna till obespru-
tade rybs.

I faltforsoket anvindes en propan-spruta.
Besprutad rybs togs cirka tva timmar efter
besprutningen fran de olika provrutorna. I 6v-
rigt var férfarandet likadant som i laboratorie-
forsoket. Forsoket upprepades 2 respektive
5 dagar efter besprutningen.

Forsoksleden var: Decis EC (deltametrin 25
g/1) 0,6 1/ha, 0,5 1/ha, 0,3 1/ha, Sumicidin
10 FW (fenvalerat 100 g/1) 1 1/ha, 0,8 1/ha,
0,5 1/ha, Folition (fenitrotion 500 g/1) 0,5
1/ha, Ambush (permetrin 200 g/I) 0,8 1/ha,
0,61/ha, 0,4 1/ha, 0,2 1/ha, Cybolt (flucytrinat
100 g/1) 0,5 1/ha, 0,3 1/ha, Cymbush (cyper-
metrin 62,5 g/ha, 500 g/ha samt kontroll.
Fenitrotion 4r ett gammalt beprovat medel,
som under ménga ar har anvints som métare
ndr man har undersékt nya preparats effekt.
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Fig. 1. Antalet larver av rapsbagge (Meligethes aeneus) pa host- och varrybs ar 1975. Parcellens storlek
var 4 X 20 m, 5 samparceller, 10 vixtprov/parcell. — The number of Meligethes aeneus larvae on winter
and spring rape in 1975. The size of the experimental plot was 4X20 m with 5 replications and
10 samples/plot.

Fig. 3—38. Filtfors6k med pyretroider mot rapsbaggar. A =genast efter besprutningen, B=tva dygn
efter besprutningen och C=fem dygn efter besprutningen. — Field experiment with pyrethroids against
blossom beetle: A =effect immediately after spraying, B=effects 2 days after spraying, C=effect

Resultat och granskning av resultaten

Faltforsok

Rapsbaggen &r ett vanligt skadedjur, vars
frekvens ndstan arligen Sverskrider troskel-
vérdet f6r bekdmpning, d&tminstone inom om-
rdden med konstant intensiv oljevixtodling.
Bekdmpningen av rapsbagge forsvaras dess-
utom av att baggens svirmning och byte av
virdvixt sker en till ett par veckor fére blom-
ningen och blomningstiden beror i sin tur pa
oljevaxtsorten och temperaturen. A andra
sidan kan svdrmningen avstanna for flera
dagar, t.o.m. for en vecka, om vadret tillfil-
ligt blir svalare. I sddana omraden dir bade
host- och varsorter odlas jamsides, flyttar
rapsbaggen frdn Overvintringsplatserna till
hostoljevédxterna och déarifran till varoljevix-
terna, forst till rybsen och sedan till rapsen,
om ock antalet baggar samtidigt minskar
(fig. 1). Ocksa antalet larver 4r mindre pa
varoljevixterna (fig. 2).

I féljande figurer visas langtidseffekten mot
rapsbagge av de viktigaste pyretroiderna, som
nu marknadsfors eller 4r under registrering.
Resultaten visar, att endast permetrin (fig. 3)
och deltametrin (fig. 4) har mer betydande
langtidseffekt mot rapsbagge och av dessa ar
permetrin nagot effektivare. Aven med dessa
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Fig. 2. Fordndringar i antalet rapsbaggar efter
migration fran hostrybs till varrybs. Parcellens stor-
lek var 4X20 m, 5 samparceller, berakning av
antalet rapsbaggar pi 10 plantor/parcell. — The
fluctuation in the number of Meligethes aeneus
after migration from winter rape fields to spring
rape fields. The size of the experimental plot was
4Xx20 m with 5 replications, the number of M.
aeneus being counted from 10 plants/plot.

5 days after spraying.
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medel méste bruksméngden per hektar hojas
over de rekommenderade doserna fér att lang-
tidseffekt skall erhallas. Denna langtidseffekt
ar av betydelse i hogst fem dygn.

Fig. 4.

1.0 t/ha

Fig. 5.

Fenvalerat (fig. 5) och cypermetrin (fig. 6)
har ingen betydande langtidseffekt och folj-
aktligen kan en lagre dos i tvd omgangar
rekommenderas for dessa. Flycytrinat (fig. 7)
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forefaller inte ha effekt pa rapsbagge i an-
vindbara doser.

I forsoken ingick fenitrotion (fig. 8) som
miétarpreparat. Det &r ett gott exempel pa en
insekticid med kort verkningstid och med god
effekt.
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Laboratorieforsok

I de forsok, som utfoérdes i laboratorium, gav
bekdmpningen battre resultat #n i falt (fig. 9).
Orsaken hartill 4r sannolikt, att Potter-tornet
ger jamna droppar och god tickning. Férso-
ket visade ocksa, att resultat fran laboratorie-
fors6k som sadana inte kan tillampas pa falt-
forhédllanden. Atminstone de erhallna effekt-
procenterna bor bekriftas i faltforsok.

Bin

Bina utgdr ett stiandigt problem vid bekdmp-
ning av skadedjur i oljeviixtodlingar. Om be-
kdmpningen utférs nédra blomningen eller
under sjdlva blomningstiden har bina, vid
anvindning av aldre preparat varit i farozo-
nen. Prelimindra iakttagelser visar, att 4tmins-
tone vissa pyretroider fordriver bina fran
vegetationen, sa att ingen férgiftning hinner
ske (Smart & Stevenson 1982, Svendsen 1982).
I samband med ovanndmnda férsék bespru-
tades blommande bestidnd i nirheten av bi-

Eflekt % DECIS SuMICIDIM FOLITION

100

03 04 06 05 08 1.0 0.5

AMBUSH cCYaoLT CYMBUSH

02 04 06 0.8 0.3 051/ha 0.5
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Fig. 9. Laboratorieforsok med pyretroider mot rapsbaggar. — Laboratory experiment with pyrethroids

against blossom beetle.

dorna pa blommorna strax fore eller under
sjalva blomningstiden.

Sammanfattning

Det foreligger nu experimentella troskelvir-
den, vilka mojliggér bekdmpningsrad at
odlarna. Dessa troskelviarden grundar sig
endast p4& beddmning av laget for ifraga-
varande skoérdeperiod om hur férekomsten
av rapsbaggar kan inverka pa skordenivan.

Den senare tiden har strdvan varit att
utveckla sadana bekdmpningsmedel, som ned-
bryts och &r artspecifika, men som naturligt-
vis inte ger langvariga bekdmpningseffekter.
Detta leder till att skadedjur av samma typ
som rapsbaggen utsitts for flera besprut-
ningar. ,

Erfarenheterna av pyretroidernas langtids-
effekt vid bekdmpning av rapsbagge visar ratt

samhillen (10 m) med fenvalerat. Med undan- ‘

tag av négra bin, som befann sig i rybsen
under behandlingen, klarade sig bisamhillena
utan skador. Bina undvek filtet i férsta hand
och senare hade fenvalerat ingen effekt pa
bina, vilket dverensstimmer med uppgifter
fran annat hall. Dessa resultat skall publiceras
senare.

Pyretroiderna kan siledes utgéra ett ut-
maérkt bekdmpningsalternativ, om det 4r 6nsk-
vért att minska antalet rapsbaggar och ska-
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Med vad skall rapsbaggar i varoljevixter

bekdmpas?

Johan Moérner, SLU, Inst. f. viixt- och skogsskydd, Forsoksavd. f. skadedjur, 750 07 Uppsala

MORNER, J. 1984. Med vad skall rapsbaggar i varoljevixter bekampas? Vixtskyddsnotiser 47:
5—6, 97—103.

I totalt 14 faltforsék under 1982 har pyretroider prévats mot rapsbaggar i varoljevixter. Nagot
entydigt svar pd vilka preparat och doser som dr optimala erholls ej. Allt tyder emellertid pa, att
rapsbaggar kan bekdmpas effektivt med pyretroider till en kostnad, som knappast Gverstiger

TULISALO, U. 1984. Longterm effects of pyrethroids against blossom beetle, Meligethes aeneus.
Vixtskyddsnotiser 47: 5—6, 91—96.

In these experiments the effect on 5 pyrethroids deltamethrin, fenvalerate, flucythrinate,
cypermethrine and permethrin was tested against blossom beetle Meligethes aeneus Fab. both in
the laboratory and in the field. Fenitrothion was used as a control. Only permethrin and delta-
methrin provided sufficient control effect against the beetle also a few days after spraying.
However, the amounts of active ingredients used per hectare were rather high (permethrin
200 g a.i./ha and deltamethrin 20 g a.i./ha). Fenvalerate and cypermethrin had a good spray time
effect. Flucythrinate did not work satisfacotirly at the rates used. Fenitrothion as such gave an

excellent spray time control of the beetle.

The effect of pesticides was always better in the laboratory than in the field.
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fenitrotionets, och utan detta preparats nackdelar.

Inledning
Rapsbaggebekdmpning i varoljevixter kan i
de flesta fall betraktas som en rutinitgérd. Be-
kdmpningen gors i allménhet i tidigt knopp-
stadium, och upprepas ibland. Berdkningar
visar, att 85—90% av varoljevixtarealen be-
handlas minst en gang. Av den insekticid-
méngd vid férbrukar i landet sprids c:a 60%
over vara oljevaxtgrodor. Totalt sett ar det
saledes av stor vikt vilka bekdmpningsmedel
och vilka doseringar, som anvands. Aven for
den enskilde odlaren dr dessa fragor viktiga.
De utan jamforelse vanligaste preparaten ar
idag sadana, som innehéller fenitrotion. Re-
kommenderad dos 4r 500 g aktiv substans/ha,
och de flesta torde anvidnda ungefar denna.
Vissa lantbrukare uppger dock, att de far
tillfredsstédllande resultat med ldgre doser,
kanske ner till 250 g/ha. Till en del anvinds
ocksa metoxyklor mot rapsbaggar, speciellt
vid sena behandlingar nir blommor finns i f4l-
tet, men detta dr en dyrare atgird.
Pyretroider har provats mot rapsbaggar i
Sverige sedan mitten pa 1970-talet (Gunnars-
son 1983; Nilsson 1978; Olsson 1978, 1979,
1980; Stenmark 1978). I flera av férscken har
olika doser anvints. Under 1980 registrerades
preparaten Ambush (permetrin) och Sumici-
din (fenvalerat), under 1982 preparatet Decis
(deltametrin), och under varen 1983 registre-
rades preparaten Cymbush DG och Ripcord
(bidgge cypermetrin). De hittills rekommende-
rade doserna av dessa preparat dr emellertid
relativt hoga. Man vill pa detta satt utnyttja
den goda langtidseffekt preparaten otvetydigt
i manga fall har. Pyretroidpreparaten ar emel-
lertid dyra per hektar i de rekommenderade
doserna (ofta 100—150:— 1982) varfor det

klart maste visas, att behandlingarna lénar sig.
Som jamforelse kan ndmnas, att fenitrotion-
preparaten 1982 kostade 35—40:—/ha. Prak-
tiska erfarenheter har visat, att pyretroiderna
kan anvédndas i betydligt l4gre doser med god-
tagbart resultat, varvid kostnaden sjunker.
For att bl.a. ge ledning for framtida rekom-
mendationer har darfor ett antal forsok i
anslutning till dessa fragor genomforts under
1982.

Material och metoder

Totalt har 14 forsok i varoljevixter genom-
forts i Mellansverige. Av dessa har 10 legat i
Ostergotland, samtliga i varrybs. De 6vriga 4
lagi Uppland, och av dessa var 3 i varraps och
ett i varrybs. Fyra olika férsoksplaner har
anvints. I fortsidttningen kommer planerna
for enkelhetens skull att bendmnas I—IV.

I Ostgota-forsoken anvindes parcellstorle-
ken 6 X 15 m, utom fér A-rutorna (obehand-
lade), som var 15 x 15 m. I Upplands-férsdken
var samtliga parceller 4 X 15 m. Samtliga for-
sok sprutades med Hardi forséksspruta, 400 1
vétska/ha.

Plan I 4r en ’ren’’ preparat-provning, dar
doserna helt foljer uppdragsgivarnas énske-
mal. Négra avsiktligt ’1aga’’ doser ingar inte.
Samtliga preparat utom Folithion E och Decis
ar oregistrerade. Folithion E och Sumithion
FW innehaller fenitrotion som aktiv substans,
medan de 6vriga dr pyretroider. I denna for-
soksserie gjordes bara en behandling. Se
tabell 1.

Plan II 4r en jamfo6relse mellan olika *’be-
kdmpningsregimer”’, innefattande fenitrotion
respektive en pyretroid, cypermetrin. Avsikten
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Tabell 1. Férsoksplan 1. Bekampning av rapsbaggar i varrybs. Behandling vid 0,5—1 rapsbaggar/planta.
3 forsok i Ostergotland. Datum for bekampningen anges efter gardsnamnet. Antal rapsbaggar/planta
avser avrdkning ca 1 vecka efter behandlingen. For skorden anges relativt (A = 100) utom for A, som
anges i dt/ha 15%. — Series I. Control of blossom beetles i spring turnip rape. Treatment at 0.5—1
beetle/plant. Three field trials in Ostergétland county. Date of treatment is given after the site name.

Abbreviations: rapsb/pl = beetles/plant, skidor/pl =

pods/plant, skord = yield. Number of beetles/plant

assessed about 1 week after treatment. Yield is given as relativa yield (A = 100) except for A, which is given

in dt/ha (15% water).

Forsoksled Skringe 3.6 Ahs 30.5 Gammalstorp 28.5 Alla férsok/All trials
Treatment rapsb/ skidor/ rapsb/ skidor/ rapsb/ skidor/ rapsb/ skidor/

pl pl skord  pl pl skord  pl pl skérd  pl pl skord
A. 0,6 19 15,6 0,3 48 23,0 1,1 48 15,5 0,7 38 18,0
B. 0,1 33 100 0,4 44 101 1,4 53 95 0,6 43 99
C. 0 29 111 0,2 30 96 1,2 58 106 0,5 39 103
D. 0 32 95 0,2 35 94 1,1 64 106 0,4 44 98
E. 0,0 31 92 0,4 43 103 1,3 60 109 0,6 45 101
F. 0,1 35 104 0,3 42 98 1,4 49 103 0,6 42 101
G. 0,2 28 108 0,1 36 100 1,3 57 92 0,5 40 100
H. 0,1 25 113 0,4 42 105 1,8 49 98 0,8 39 105
Signif. niva 0,95 0,9 0,67 0,54 0,46 0,98
Signif. level
Signif. skilln. A—F E—G
Diff. (LSR)
Variat.koeff. 22,3 99 26,2 6,7 21,6 6,7
CoV, %

A =Obehandlat/Untreated

B =Folitihon E 1/ha
(fenitrotion 500 g/1)

C =Cymbush DG 0,75 kg/ha
(cypermetrin 62,5 g/kg)

D =A 6280 0,25 1/ha
(cypermetrin 200 g/1)

E =Baythroid 0,5 1/ha
(cyflutrin 50 g/1)

F =Cybolt 0,5 I/ha
(flucythrinat 100 g/1)

G =Sumithion FW 2,5 I/ha
(fenitrotion 21,6%)

H =Decis 0,3 1/ha

(deltametrin 25 g/1)

med led B var, att inga rapsbaggeskador skulle
uppkomma, genom att bekdmpningen pabor-
jades fore knoppbildningen. Led C motsvarar
en ’normal’’ behandling med en medelhog
dos. I'led D anvéndes en lag dos, som uppre-
pades. Led E ér en normal fenitrotion-behand-
ling, medan led F &ven innefattar en upprepad
fenitrotion-behandling. Se tabell 2.

Aven i plan I1I ingar bade héga och laga
doser av pyretroider. Hoga och laga engangs-
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behandlingar med fenvalerat och cypermetrin
jdmfoérs med en upprepad lig fenvalerat-
behandling och med fenitotion. Se tabell 3.

I plan IV har utgidngspunkten vid dos-
berdkningen varit ekonomisk, dvs. hur mycket
preparat kan man f4 for ungefir det, som en
fenitrotion-behandling kostar. Ungefirlig pre-
paratkostnad (1982) &terfinns i tabell 4. I
dessa forsok gjordes endast en behandling.

Avrdkningar i samtliga forsok har gjorts pa

(maximum 1/3 of plants

rapsbaggar/planta, Ski

baggar/planta avser avrakning ca

100) utom fér A som anges i dt/ha, 15% (férkortningar: Ra
yield. Number of beetles/plant assessed about 1 week after treatment I1I. Yield is given

Control of blossom beetles in spring turnip rape. Treatment times: I rosette stage

arrybs. Behandlingstidpunkter: I rosett-stadium (max 1/3 av plantorna med knoppar), I Ca 6

dagar efter 1, ITI ca 12 dagar efter I. 5 forsok i Ostergotland. Datum for forsta bek. anges efter gordsnamnet. Antal raps
out 12 days later than I. Five field trials in Ostergétland county. Date of first treatment is given after the site

beetles/plan, Ski=pods/plant, Sk6
100) except for A, which is given in dt/ha (15% water)
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Alla forsok/All trials

Ekeberget 28.5

Harvestad 1.6

Berg 29.5
Ra

Vinberga 28.5

Hackeryd 26.5

Beh.tid

Forsoksled

Ské6 Ra Ski Ské Ra Ski Ské Ra Ski  Sko

Ski

Ské6 Ra Ski  Sko

Ski

Ra

Treatm. time

Treatment

16,8

103
103
105
105
106

13,9 0,3 38 15,5 0,8 58 19,1 0,4 39
48 67 43

25
28

15,5 0,3 48 20,0 0,0
101

0,4
0

(Untreated)
I+ H+111

iI

106
103
109
102
104

0,84 0,24

99
109
113
105
113

106
109
104
106
110

37
48

104
100
102
107
102

0,50 0,48

33

43

0,1

59
87
60
52

0,1

41

0,2
0,2
0,3

31

99
99
103
102

36
33
31

47

0,0
0,2
0,0

48

29
25

40
37
50

0,0
0,1

I+

1I

37
38

0,4

33
33

0,0

0,2

0,1

27

0,0

29

11+ 11X

0,80 0,90

0,38

0,46

0,43

0,48

0,07

0,67

Signif. niva
Signif. level

3,2

16,7

8,3

28,9

13,9

33,6

7,7

17,6

6,3

25,1

5,3

30,0

Variationskoeff.

CoV, %

Obehandlat
Cymbush

A =

(cypermetrin 62,5 g/kg)

Cymbush DG

0,75+0,75+0,75 kg/ha
0,75 kg/ha

B =

C =

Cymbush DG

D=

0,25+0,25 kg/ha

Folithion E
11/ha

E =

(fenitrotion 500 g/1)

Folithion E
141 1/ha

F =
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Tabell 3. Forsoksplan III. Bekdmpning av rapsbaggar i varrybs. Behandling vid ca 0,5 rapsbaggar/
planta. I led E upprepades behandlingen efter 6 dagar. 2 forsok i Ostergotland. Datum for forsta beh.
anges efter gardsnamnet. Antalet rapsbaggar/planta avser avriakning ca 1 vecka efter andra behandlingen.
For skorden anges relativtal (A = 100) utom for A, som anges i dt/ha, 15%. — Control of blossom beetles
in spring turnip rape. Treatment at approx. 0.5 beetles/plant. In E, a second treatment was done about
6 days later. Two field trials in Ostergotland county. Date of first treatment is given after the site name.
Abbreviations: rapsb/pl = beetles/plant, skidor/pl= pods/plant, skord = yield. Number of beetles plant
assessed about 1 week after second treatment. Yield is given as relative yield (A =100) except for A,

which i given in dt/ha (15% water)

Forsoksled Hoégasa 1.6 Hanorp 28.5 Bagge forsdken/Both trials
Treatment rapsb/pl skidor/pl skord rapsh/pl skidor/pl skord rapsb/pl  skidor/pl skérd
A. 1,4 22 10,3 0,4 41 19,3 0,9 32 14,8
B. 0,9 25 94 0,5 40 94 0,7 33 94
C. 0,8 31 136 0,4 41 99 0,6 36 118
D. 0,5 32 125 0,4 41 107 0,5 37 116
E. 0,0 36 121 0,1 41 109 0,1 39 115
F. 0,2 28 120 0,3 40 107 0,3 34 114
G. 0,9 27 112 0,4 41 102 0,7 34 107
Signif. niva 0,60 0,76 0,00 0,97
Signif. level
Signif. skillnader B—E*
Differences (LSR)
Variationskoeff. 48,3 20,7 30,7 6,1
CoV, %
A =Obehandlat/Untreated D =Sumicidin 10 FW 0,8 1/ha
B =Folithion 11/ha E =Sumicidin 10 FW 0,5+0,5 I/ha

(fenitrotion 500 g/1) F =Ripcord 0,8 I/ha
C =Sumicidin 10 FW 0,5 1/ha (cypermetrin 100 g/1)

(fenvalerat 100 g/1) G =Ripcord 0,25 I/ha
10 plantor/parcell, dvs. pa 40 plantor/for- Resultat

sOksled. Speciellt vid laga férekomster #r detta
plantantal i minsta laget for att ge en noggrann
uppskattning av antalet rapsbaggar, och av-
vikelserna kan réra sig om £50% eller mer.
Av praktiska skil var det emellertid omojligt
att 6ka plantantalet.

I forsoken i planerna i I—III har dessutom
plantprover tagits. Antalet skidor/planta och
antalet larvskadade skottspetsar/planta har
rdknats, eftersom dessa parametrar kunde for-
véntas vara beroende av rapsbagge-angreppets
intensitet. Aven skador av fyrtandad rapsvivel
har noterats. I tabellerna har endast antalet
skidor medtagits, da virdena for skott- och
mérgskador ej uppvisar skillnader.
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Genomgaende for forsoken under 1982 har
varit, att ett mattligt antal rapsbaggar fore-
kommit. Detta var i synnerhet fallet i Upp-
land, men édven i Ostergétland var angreppen
relativt svaga.

I tabell 1—3 redovisas endast antalet raps-
baggar/planta c:a en vecka efter sista behand-
lingen, da ytterligare uppgifter i detta sam-
manhang bedomts mindre viktiga.

I forséken i plan I (tabell 1) 6verskreds
férekomsten en rapsbagge/planta endast i for-
soket pd Gammalstorp. I detta forsék note-
rades vidare mycket kraftiga brannskador
efter behandlingen i de bégge fenitrotion-
leden (B och G). Statistiskt sidkra skérdeskill-

Tabell 4. Forsoksplan IV. Bekdmpning av rapsbaggar i varoljevixter. Behandling i tidigt knoppstadium.
Datum for beh. anges efter grdsnamnet. 4 forsok i Uppland. Skordar: Relativt (A = 100), utom for
A, som anges i dt/ha, 15%. — Series IV. Control of blossom beetles in spring rape and spring turnip rape.
Treatment in early bud stage. Date of treatment is given after the site name. Four field trials in Uppland
county. Yields, given in relative yield (A = 100) except for A, which is given in dt/ha (15% water). First
column for Vintbrunna indicates number of beetles/plant 4 days after treatment.

Varraps
Spring rape

Varrybs
Spring turnip rape

Forsoksled Ung. kostn./ha
Treatment (1982) Viéntbrunna Vra Lovsta Alla Agersta
Approx cost rapsb/pl -
Skr/ha 4 dgrebeh 3.6 28.6 23.6 all 18.6
A. 0,1 18,7 17,8 19,3 18,6 11,0
B. 35:— 0,5 100 113 100 104 104
C. 35:— 0,3 105 109 105 106 102
D. 55:— 0,2 102 106 106 105 106
E. 40:— 0,1 99 105 98 101 102
F. 40:— 0,5 97 104 96 99 96
Signif, niva 0,57 0,78 0,86 0,96 0,71
Signif. level
Variationskoeff. 5,1 6,7 5,9 2,8 5,5
CoV,%

A = Obehandlat/Untreated

B =Fenitrotion 500 1 1/ha
(Fernitotion 500 g 1)

C =Decis 0,2 I/ha
(deltametrin 25 g/1)

D =Sumicidin 10 FW 0,4 1/ha
(fenvalerat 100 g/1)

E =Ambush 0,1 1/ha
(permetrin 250 g/1)

F =Lantm. Metoxyklor 300 2 1/ha

(metoxyklor 300 g/1)

nader gentemot obehandlat erhélls inte i nagot
av forsoken. Resultaten for de enskilda leden
i de olika forsoken varierar sa mycket, att det
ar meningslost att forsoka sarskilja dem. I for-
soket pd Gammalstorp kan man dock for-
moda, att den laga skérden i fenitrotion-leden
sammanhénger, i varje fall till en del, med de
observerade brénnskadorna.

Aven i forsoken i plan II (tabell 2) 6ver-
skreds forekomsten en rapsbagge/planta i
endast ett forsok, ndmligen det i Harvestad.
Skordeskningarna var mattliga, och inga
sdkra skillnader finns mellan leden. Notera,
att den intensiva bekdmpningen i led B inte
alls gett hogre avkastning. Notera vidare, att
fenitrotion-behandlingarna i dessa forsok inte
alls skiljer sig fran den, som ’’mildare”

ansedda, pyretroiden. Briannskador férekom
emellertid knappast i dessa forsok.

Av forsoken i plan III (tabell 3) angreps det
pa Hogésa ganska kraftigt, medan angreppet
pa Hanorp var svagare. Grodan var svag i det
forsta fallet, och skordenivan blev mycket lag.
Den stora relativa skérdedkningen i de be-
handlade leden bor ses mot denna bakgrund.
I led B forekom mattliga brannskador.

Forsoken i Uppland (plan IV, tabell 4)
drabbades i 4nnu mindre omfattning av raps-
baggar 4n de i Ostergotland. Kraftigast var
angreppet pa Vantbrunna, med som mest c:a
1/2 rapsbagge/planta. I tabellen har inga
rapsbagge-avrakningar redovisats for forso-
ken pa Vra, Lovsta och Agersta. Dir forekom
endast enstaka rapsbaggar savil fore som efter
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Fig. 1. Dygnsmaximi- och dygnsmedeltemperatur.
Malmslatt (ndra Linkoping). — Daily maximum
and mean temperatures near Linkdping (county of
Ostergotland).

behandlingen. Avrikningen pa Vintbrunna 4
dagar efter behandlingen visar inga effekter
av nagot medel. Trots att rapsbaggeavrik-
ningarna inte visar pa nagra effekter av be-
kampningarna erholls skérdedkningar. De
laga pyretroid-doserna har ej varit samre 4n
standard-dosen av fenitrotion.

Som framgar av samtliga tabeller 4r varia-
tionskoefficienterna f6r skordesiffrorna ge-
nomgaende hoga (5—10%). Denna stora
variation, som tyvérr inte dr ovanliga i olje-
viaxtforsok, maste beaktas nir forsoksresul-
taten tolkas.

Diskussion

Som redan ndmnts, var rapsbagge-forekoms-
ten i fors6ken relativt l1ag. Sannolikt har detta
samband med temperaturen (se fig. 1, 2). Ef-
ter en period av mycket varmt vider kring
manadsskiftet maj—juni sjénk temperaturen
kraftigt och steg igen forst framat midsoms-
mar. Detta medforde sannolikt, att en period
med ganska intensiv flygaktivitet foljdes av en
med smé forflyttningar. Rapsbaggen kriver
c:a 15 grader for att flyga liangre strickor.
Behovet av bekdmpningar efter omkring den
6 juni blev darfor litet. I forsoken i Uppland
forekom ndmnvéarda antal rapsbaggar bara pa
Viéntbrunna, dér grodan var tidigare utveck-
lad. Behandlingen gjordes diar 2—3 veckor
tidigare &n pd de andra platserna. Hoga
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Fig. 2. Dygnsmaximi- och dygnsmedeltemperatur.
Ultuna. — Daily maximi- and mean temperatures
at Ultuna (county of Uppland).

preparat-doser och upprepade behandlingar
har i de flesta fall gett inget eller mycket litet
merutbyte. Se speciellt férsoken i plan II.

Den f6r praktiskt jordbruk intressantaste
fragan &r vilka preparat och doser som bor
anvindas. Skall vi ersitta fenitrotion med
pyretroider? Ja, det mesta talar for det. Nir
bekdmpningen i varoljevixter gors dr tempe-
raturen ofta hog. Fenitrotion kan da ge brinn-
skador, i varje fall om behandlingen ej kan
goras sent pa dagen och i synnerhet om filtet
TCA-behandlats tidigare under aret. Mattliga
briannskador har sannolikt liten betydelse,
men kraftiga skador 4r sdkerligen himmande.
Det ovan ndmnda forséket p4 Gammalstorp
tyder pd detta. Med pyretroider har inga
fytotoxiska effekter noterats, med undantag
av att fenvalerat ibland har observerats ge
klorotiska flackar. (Se bl.a. Nilsson 1978, dir
emellertid doser pa 100-—200 g aktiv substans/
ha (av en EC-formulering) anvindes.) Vid
anvindning av laga doser har inte heller fen-
valerat gett skador.

De i forsoken anviinda laga doserna av fen-
valerat, deltametrin och cypermetrin har samt-
liga givit lika god eller béttre effekt 4n fenitro-
tion. I de av Gunnarsson (1983) beskrivna for-
sOken var Decis i dosen 0,15 1/ha vil sa bra
som fenitrotion.

For permetrin (plan IV) var effekten nigot
samre. Praktiska erfarenheter, inte minst fran
Vistsverige, tyder dock p4a, att dosen 0,1 1
prep/ha ger godtagbar verkan. I de av Ols-

son (1978, 1979, 1980) redovisade forsoken
har i varje fall dosen 0,125 1/ha varit 6ver-
ldgsen fenitrotion.

fenitrotion.

Som framgéar av tabell 4 dr kostnaden f6r
(de registrerade) pyretroiderna i de laga do-
serna pa samma niva, som fenitrotion. Det
finns saledes inga ekonomiska skil, som talar
mot att lata pyretroiderna ersitta fenitrotio-
net. Aven ur biologisk synvinkel torde pyret-
roiderna vara att féredraga. Flera undersok-
ningar har visat, att dessa i storre utstrickning
4n t.ex. fenitrotion skonar nyttodjuren (Nils-
son 1980). Aven om de #r registrerade som
bifarliga, verkar riskerna for bin ej vara allt-
for stora, sa ldnge dessa inte direkt utsatts for
besprutningen (Kindt 1981). Vid besprut-
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A total of 14 field trials with control of blossom beetles in summer oil-seed rape were conducted
in central Sweden in 1982. Treatments included 8 different pyrethroid formulations. In some of
the trials, different rates and application times were used. No conclusive results were obtained.
However, it can be gathered, that the commonly used insecticide fenithrothion can be replaced by
pyrethroids for blossom beetle control without substantial increase of treatment cost, and without

loss of effeiciency.
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