Plant Protection Science — 2002 \ol. 38, No. 4: 139-144

Differences in Flight Activity of Pests on Winter and Spring Oilseed Rape

JOSEF SEDIVY' and JAN VASAK’

'Division of Plant Medicine — Research Institute of Crop Production, Prague-Ruzyné,
Czech Republic, > Department of Crop Production — Czech Agricultural University,
Prague-Suchdol, Czech Republic

Abstract

SEDIVY 1., VASAK J. (2002): Differences in flight activity of pests on winter and spring oilseed rape. Plant Protect. Sci., 38:
138-144.

For 6 years the flight activity of pests on winter and spring oil seed rape was studied from spring till harvest, using yellow traps.
Inall yearstheflight intensity was higher in winter rape than in spring rape. The dominant insect pests of winter oilseed rapewere
Ceutorhynchus obstrictus, C. napi, C. pallidactylus, Dasineura brassicae, Meligethes aeneus, Phyllotreta atra and Ph. nigripes;
subdominant were Athalia rosae, Brevicoryne brassicae and Psylliodes chrysocephala. I n spring rape the dominant specieswere
Brevicoryne brassicae, Ceutorhynchus obstrictus, Dasineura brassicae, Meligethes aeneus, Phyllotreta atra and Ph. nigripes;
subdominant were Athalia rosae, Ceutorhynchus napi, C. pallidactylus and Psylliodes chrysocephala. Dasineura brassicae was
not evaluated from trap catches. The damage by D. brassicaeis higher to pods on axillary branchesthan on the maininflorescence.
The occurrence of pests on spring rape was tied to a unsuitable phenophase of the plants at the time of flight activity and to the

suitability of food. Winter rape requires a higher intensity of chemical treatment against pests than spring rape.
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In the Czech Republic, two forms of oilseed rape are
cultivated, winter and spring rape. In the past six years
(1996-2001), winter rape was cultivated on an average
of 370000 ha, while spring rape occupied an average of
20-30 000 ha, i.e. approximately 5.3 to 11.5% of thetotal
area of oilseed rape. Spring rapeis grown chiefly in re-
gions favourablefor early sowing. Otherwiseit issown
as a supplementary crop when stands of winter rape
were destroyed by frost, are patchy or thin. The two
forms of oilseed rape are, therefore, often grown on the
same agricultural enterprise. This creates variously
favourable conditions for the occurrence of someinsect
pests and requires a different approach to control mea-
sures. While the species spectrum of the oligophagous
pests of winter and spring oilseed rape is much the same,
their activity and economic importance are considerably
different.

Yellow traps have been used by many authorsto study
the flight activity of insect pests on winter rape, their
bionomics, monitoring of their occurrence, and investiga:

tionsontheir rational control. However, dataare still scarce
concerning the differences in flight activity of the pests
on winter and spring oilseed rape. On this aspect there
are valuable papers by NILSSON (1988) on the different
flight activity of the pollen beetle [Meligethes aeneus
(Fab.)] onwinter and spring rape, and by AXELSEN (1992)
on the different occurrence of the brassica pod midge
(Dasineura brassicae Linn.) on the two forms of oilseed
rape. ALFORD (2000) reports the pollen beetle and the
cabbage aphid [Brevicoryne brassicae (Linn.)] asinsect
pests frequently damaging spring rape. In England, the
cabbage seed pod weevil (Ceutorhynchus obstrictusMar-
sham = assimilis), the cabbage stem weevil (C. pallidac-
tylus), the brassica pod midge (D. brassicae) and slugs
are occasional or local pests of spring rape.

The present study wasaimed at studying, during 6 years
at one locality, the variation in flight activity of insects
pests in stands of winter and spring rape, and at evaluat-
ing their different economic importancein the two forms
of oilseed rape.
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MATERIAL AND METHODS

The experimentswere carried out annually during 1996—
2001 between March and harvest of oilseed rape at Pra-
gue-Ruzyné, central Bohemia(50° 06' N, 14° 16' E, annual
mean temperature 7.9°C, precipitation 472.3 mm). Inthe
area of the study, oilseed rape constituted 5% in the array
of crops. Winter rapecv. Lirajet and spring rape cv. Golda
were used for the experiments. During the years of the
study, winter rape was invariably sown between 15 and
20 August; the date of sowing of spring rape varied, de-
pending on conditions suitable for soil preparation, and
ranged from 30 March (2001) to 17 April (1996). Thetime
of sowing spring rape was influenced, above al, by ex-
cessiverainfall or cold spring westher that del ayed germi-
nation and emergence(in 1996, 2000 and 2001). Thedensity
of the stands varied between 40 and 50 plants per m?. Two
separate experimental plotswere 100 by 100 minsize, and
fidldswith winter and spring oil seed rapewere 100to 200 m
apart. No chemical control measuresweretakenintheplots.

Theflight activity of the insect pests was evaluated by
the catchesinyellow trapsinstalled inside the rape stands.
During the growing season their position was changed
so that the bottom of the dishes was above the tops of
therape plants. Yellow dishes28 cmin diameter, filled to
onethird of their volumewith water to which 0.01% of the
detergent Agral was added, were painted grey on the out-
side. Three traps were placed inside each experimental
plot, at 10 m from the front edge, 10 m from the rear edge
and in the center of the stand. The occurrence of adults of
insect pestsin the disheswas checked daily from 1 March
of each year in winter rape, and from 2 d after sowing
spring rape. On the basis of observations madein earlier
years (SEDIVY 1993) the traps were checked during the
morning hours, before the onset of flight activity. The
occurrenceof D. brassicae was eval uated by determining
the infestation of the pods of winter and spring rape on
threetimes 10 plants of theequal grow. The onset of flight
activity of the dominant insect pests was also estimated
by using the sums of effective temperatures required for
flight activity (LASKA & KOCOUREK 1991; SEDIVY & KO-
COUREK 1994). Dataon air temperature and precipitation
were obtained from a meteorological station closeto the
experimental plots.

RESULTS

Flight activity

During the 6 years of observing the flight activity,
23 078 adults of the dominant insect pests were cap-
tured in the yellow traps. On average, 57.5% of that total
were captured in winter rape and 42.5% in spring rape.
The most frequent insects, with 54.9% of the total, were
the flea beetles Phyllotreta atra (Fab.) and Ph. nigripes
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(Fab.). Their flight activity inwinter rape standswastwice
that in spring rape. Another very frequent pest was the
cabbage seed pod weevil, Ceutorhynchus obstrictus, and
itsflight activity in winter rape was 4.8 times higher than
in spring rape. Adults of the pollen beetle, Meligethes
aeneus, made up an average of 14.5% of the total catch.
Asarule, the number captured in winter rapewas 1.5 times
higher than that in spring rape. The average frequency of
the stem weevil, Ceutorhynchus napi (Gyll.), in winter
rape was 8.7%, which wastwicethat of the cabbage stem
weevil, C. pallidactylus (Marsham). Theflight activity of
these two weevil species on spring rape was low. The
flight activity of C. pallidactylus on spring rape was
1.6 times higher than that of C. napi. The percentage of
Athaliarosae (Linn.) of thetotal flight activity wasamere
0.8%, and it was 1.7 times higher on spring rape than on
winter rape (Fig. 1). Thefrequencies of the speciesvaried
considerably from year to year (Table 1).

Table 1. Variation in frequency (%) of adult insect pests in the
total catch during 1996-2001

) Oilseed rape
Species : -
winter spring
Athalia rosae 0.1-2.4 1.3-3.8
Ceutorhynchus obstrictus 1.2-45.5 2.6-20.8
Ceutorhynchus napi 4.4-249 0-3.5
Ceutorhynchus pallidactylus 2.4-11.3 0-4.2
Meligethes aeneus 4.0-18.0 8.4-34.4
Phyllotreta spp. 16.0-84.0 42.0-79.8

High flight activity of the dominant pestswas correlat-
ed with their noxious occurrence on winter or spring rape.
In 1998 there was adistinct peak in flight activity. It was
chiefly caused by the increased abundance of flea bee-
tles, Phyllotreta spp., whose numbers caught in the traps
tripled from one year to the next in both rape forms. The
year 2001 was unfavourablefor the germination of spring
rape but, despitetheir lower flight activity, the fleabeetles
aready destroyed most emerging plants. High flight ac-
tivity of M. aeneus on winter rape was observed in 1997,
1998 and 2000. On spring rape, thiswasonly observedin
1998 when the flight activity of the subsequent genera-
tion coincided with the pre-flowering phenophase of the
rape. Adult M. aeneus destroyed al rape buds during
their maturation feeding. In that year the flight activity of
the pollen beetle was 1.6 times higher on spring than on
winter rape. Low flight activity of A. rosae was observed
during most of the 6 experimental years, and nonein 1999
and 2000 (Fig. 2).

Of the group of weevil pests, Ceutorhynchus obstric-
tus showed the highest flight activity. The numbers cap-
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tured of this species increased rapidly from 1997 on,
reached a peak in winter rape in 2000, and then dropped
again markedly the following year. Its flight activity
showed two peaks. The first peak was observed at the
same time as the occurrence of adults in the traps. The
females had ripe ova in their ovaries. The second peak
was observed in late May and early June. The period of
the second dispersion in winter rapetook place at temper-
ature sums of 613 + 24°C. During the years of the study,
the flight intensity of C. napi on winter rape increased
from 1996 to 2000 and dropped markedly in 2001. After
mid-March, the females of this weevil species had ripe
ovaintheir ovaries. No differentiated ovawere found in
the ovarioles of females captured in the second half of
May and early June. In 1997 and 1998 the flight activity
followed abimodal curve. Thefirst peak was observedin
mid-March to early April. The second peak occurred in
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Fig. 1. Numbers of pests
captured in yellow traps
in plots of winter and
spring oilseed rape during
1996-2001
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Phyllotreta spp. Athalia rosae

late April and the first half of May. In spring rape there
wereonly occasional catchesinlate March and early April.
No damage to the rape plants was seen. No flights in
spring rape stands were observed in 1999 and 2000. The
flight activity of C. pallidactylusfollowed much the same
tendency asthat of C. obstrictus during the 6 years. The
number of adults caught in winter rape increased from
1997 on, dropped drastically in 1999, attained a peak in
2000, and dropped to a minimum in 2001. In spring rape
stands the occurrence of the cabbage stem weevil was
low. Its larvae were found in only one of 30 stems. No
flight activity of this speciesin spring rape was observed
in 1999 and 2000 (Fig. 3).

Thedegree of variationin theintensity of flight activity
in winter and spring rape was evaluated from the ratio
between the highest and lowest total catch in the traps
during the 6 years of study. The highest:lowest total catch

W M. aeneus
Phyllotreta spp.
O Athaliarosae

wr — winter rape
sr — spring rape

Fig. 2. Flight intensity of Phyi-
lotreta spp., Meligethes ae-
neus and Athalia rosae during
1996-2001

141



\Vol. 38, No. 4: 139-144

Plant Protection Science — 2002

1200 7 » B Ceutorhynchus napi
1000 Ceutor hynchus pallidactylus
O Ceutorhynchus obstrictus
800 - I

600

400

200 1

1]

Fig. 3. Flight intensity of
Ceutorhynchus spp. during
1996-2001

wr— winter rape
S — spring rape

wr Sr wr ST
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ratio were: for A. rosaein winter rape 29:1, in spring rape
7.6:1; for C. napi inwinter rape4.5:1, in spring rape 23:1;
for C. obstrictusin winter rape56.8:1, in spring rape 16:1;
for C. pallidactylus in winter rape 10:1, in spring rape
29:1; for M. aeneusin winter rape 11.3:1, in spring rape
12.6:1; for Phyllotreta atra and Ph. nigripes in winter
rape 13:1, in spring rape 8.1:1. The greatest ratio between
highest:lowest catch of adults was observed in winter
rapefor C. obstrictus, theleast for C. napi. In spring rape
the greatest ratio wasfound for C. pallidactylus, the least
for A. rosae.

The flight activity of pestsin winter and spring rape
was also evaluated for the number of days during which
each specieswasfound in the traps. Flight activity lasted
longest in M. aeneus and Phyllotreta spp.; with theformer
it averaged 65 dinwinter rapeand 45d in spring rape, and
with thelatter 61 d in winter rape and 50 d in spring rape.

100

2000

Sr wr ST

2000 | 2001 | 2001

Flight activity was shortest in A. rosaein both winter and
spring rape (Fig. 4). In all species shown in Fig. 4 the
duration of flight activity may be partly biased by the fact
that in years that favour the development of a pest the
data also include part of the next generation.

Notes on selected species

Brevicoryne brassicae (Linn.)

Theflight activity of the cabbage aphid was recorded
in al years of the study by the yellow traps placed in
winter rape stands. In 1996, 1997 and 2001 it occurred in
mid-May at flowering of the rape and amounted to 31 and
40 aphids per three traps per day. The top flowers and
pods of some inflorescences were slightly damaged. In
1998, increased flight activity of the aphidswas observed
in May, the highest number being 42 aphids per three
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Fig. 4. Duration of flight activity of insect pests of winter and spring oilseed rape during 1996-2001
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traps per day. Asaresult, pods of the major inflorescenc-
es were heavily damaged on plants at the edges of the
stand up to adepth of 5 m, where on average 28-30% of
the plants were affected. In 2000, heavy flight activity
was observed towards the end of flowering. It culminated
on 15 May, with a catch of 60 aphids per three traps per
day. The inflorescences were heavily damaged and loss-
es occurred as a result. The duration of flight activity
varied from 2 to 35 days, the 6-year average was 12 days.

Spring rape stands were infested by the cabbage aphid
in 3 of the 6 years. In 1996, flight activity was observed on
20 June, amounting to 60 aphids per three traps per day.
The aphids damaged the tops of inflorescences, but caused
no economic losses. In 2000 and 2001, spring rape stands
were heavily damaged in the period between the onset of
flowering and the end of pod development. In 2000 the
peak of flight activity occurred on 12 June, amounting to
21 aphids per three traps per day. In 2001 the peak hap-
pened as early as 15 May, with 33 aphids per three traps
per day. In both these years two thirds of the pods were
damaged and the yield of the rape cv. Golda decreased to
0.9 t/ha. Flight activity was observed from 4 to 40 days,
the 6-year average was 31 days.

Dasineura brassicae Winn.

The catches of brassica pod midgesin the yellow traps
were irregular astheir bottoms were higher than the tops
of the rape plants, while the midges stayed on the inflo-
rescences below them. For that reason the degree of dam-
age to the pods of winter and spring rape cultivars was
evaluated rather than the flight activity of the midge. On
average, the winter rape cv. Lirajet showed 44.7% dam-
aged pods on the main inflorescences and 55.3% on axil-
lary stems, while spring rape cv. Goldahad 46.4% damaged
podson the main inflorescences and 53.6% on the axillary
stems. The damage to pods was different in plots of win-
ter rape cultivars that were 300 to 500 m distant from the
experimental ones. On average, cv. Falcon showed 62.5%
damaged pods on the main inflorescences and 37.4% on
the axillary stems, while on cv. Stela these values were
60.5% and 39.5%, resp.

Psylliodes chrysocephala (Linn.)

During spring, cabbage stem flea beetles were found
morefreguently intraps placed in winter rapethanin those
in spring rape. In winter rape the first adults were cap-
tured on 9 March 1997, in spring rape on 14 April 1996.
The infestation of winter rape with these pests was not
evaluated. No damage was observed on spring rape plants.

DISCUSSION

During the 6 years of the study, marked differenceswere
observed in the flight activity of insect pests in winter
and spring rape stands. They were caused by variationin

the population dynamics of the particular pest species,
variable weather conditions, and different suitability of
winter and spring rape plants for the development of the
pests. According to DEBOUZIE and BALLANGER (1993)
the flight activity of C. napi is also affected by the dis-
tance between experimental plotsand those on which win-
ter rape was grown the previous year. In our experience,
this observation applies to all rape pests that spend the
wholeyear on arableland. Theflight activity of most pests
was highest in 1998 because conditionsin that year were
most favourablefor their development. The lowest flight
activity was observed in 2000 and 2001 when conditions
were unfavourable for emergence and development of
spring rape, which negatively influenced the intensity of
flight activity. The year 1996 was unfavourable for both
winter and spring rape pests.

The different frequency of insect pests in winter and
spring rape crops al so tends to characterise the different
suitability of the two rape forms for their development.
The sporadic flight activity of C. napi and C. pallidac-
tylusin spring rape and the slight damage to plantsindi-
cate that thisrapeformisunsuitable for the devel opment
of these weevils. The differencesin flight activity may
also be due to the differences in the growth habit of
spring and winter rape. According to KASA and KON-
DRA (1986), spring rape plants have a short ground ro-
sette phenophase and rapid stem elongation. Such
plants are unsuitable for the oviposition of C. pallidac-
tylus that lays eggs in the leaves of oilseed rape plants
and whose larvae develop in their stems (PILORGE et al.
1997). Another reason for the different occurrence of
insect pests in winter and spring rape crops lies in the
suitability of a particular phenophase for their feeding
and development. M. aeneus will only damage spring
rape plants in those years in which bud formation coin-
cides with high flight activity of adults of the subse-
guent generation. Similarly, spring rape cropswere more
heavily damaged by cabbage aphids, B. brassicae, in
years when the plants were at a stage shortly before the
flowers started to expand and while gregarious flight
activity of the aphidstook place. At that time the winter
rape plants had already finished flowering. The spring
rape cv. Golda was more damaged by D. brassicae on
axillary stemsthan the early cultivars of winter rape be-
causewhen it finished flowering it offered a phenophase
more suitable for oviposition than did the early winter
rape cultivars. The greater occurrence of A. rosae in
spring than in winter rape crops was also due to the
more suitable phenophase for oviposition and devel op-
ment in theformer.

Sums of effective air temperatures that cause gregari-
ousflight activity of insect pestsin winter rape cannot be
used to time measures for the protection of spring rape
crops since there is a difference in the periods of their
massflight activities.
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Winter rape cropsrequire ahigher intensity of chemical
pest control than those of spring rape. Under the condi-
tions of the present study, seven regular or potential in-
sect pest species in winter rape were determined. In
agricultural practice, winter rape cropsareregularly treat-
ed to control C. napi, C. pallidactylusand M. aeneus. In
our spring rape plots, six potential insect pest species
were determined. However, out on farms the spring rape
crops are treated only in years of noxious occurrence of
Phyllotreta spp. and B. brassicae.

References

ALFORD D.V. (2000): Pest and Disease Management Hand-
book. British Crop Protection Council. Blackwell Science,
London.

AXELSEN J. (1992): The population dynamics and mortalities
of the pod gall midge (Dasineura brassicae Winn.) (Dipt.,
Cecidomyidae) in winter rape and spring rape (Brassica na-
pus L.) in Denmark. J. Appl. Ent., 114: 363-471.

DEBOUZIE D., BALLANGER Y. (1993): Dynamics of a Ceuto-
rhynchus napi population in winter rape fields. Acta Oekol.,
14: 603-618.

Souhrn

KASA G.R., KONDRA Z.P. (1986): Growth analysis of spring-
type oilseed rape. Field Crops Res., 14: 361-370.

LASKA P., KOCOUREK F. (1991): Monitoring of flight activity
in some crucifer-feeding pests by means of yellow water-
traps. Acta Entomol. Bohemoslov., 88: 25-32.

NILSSON C. (1988): The pollen beetle (Meligethes aeneus F.) in
winter and spring rape at Alnarp 1976—-1978. III. Mortality
factors. Véxtskyddssnotisere, 6: 145—150.

PILORGE E., MAISONNEUVE C., BALLANGER Y. (1997): Les
ravageurs du colza d’hiver. Centre Technique Interprofes-
sionnel des Oléoagineux Meteropolitains. Paris.

SEDIVY J. (1993): Variation in population density of pollen
beetles (Meligethes aeneus F.) in winter rape. Ochr. Rostl.,
29: 9-15.

SEDIVY J., KOCOUREK F. (1994): Flight activity of winter rape
pests. J. Appl. Entomol., 117: 400—407.

Received for publication August 9, 2002

Accepted after corrections October 11, 2002

SEDIVY J., VASAK I. (2002): Rozdily v letové aktivité §kiidcii ozimé a jarni Fepky. Plant Protect. Sci., 38: 138—144.

Aktivita pteletu $kiidcl v porostech ozimé a jarni fepky byla sledovana pomoci zlutych misek Sest let. Ve vSech letech byla
intenzita preletu sktidct vyssi v ozimé fepce nez v jarni fepce. Dominantnimi $kiidci na ozimé fepce byli bejlomorka kapustova,
blyskacek tepkovy, dfepcik cerny, dfep¢ik ¢ernonohy, krytonosec ¢tyfzuby, krytonosec fepkovy a krytonosec Sesulovy.
Subdominantnimi sktdci byli diep¢ik fepkovy, mSice zelna, pilatka fepkova. V jarni fepce byli dominantnimi $kiidci bejlomorka
kapustova, blyskacek tepkovy, dfepéik cerny, dfepéik ¢ernonohy, msice zelna. Subdominantnimi Skiidei na jarni fepce byli
drepcik fepkovy, krytonosec ¢tyfzuby, krytonosec fepkovy, pilatka fepkova. Vyskyt bejlomorky kapustové nebyl hodnocen ve
Zlutych miskach. Skodlivost bejlomorky byla vy$§i na boénych stoncich rostliny nez na hlavnim kvétenstvi. Vyskyty $kadct
na jarni fepce byly omezovany nevhodnou fenofazi rostlin a dostupnosti vhodné potravy v obdobi pteletu Skiidci. V praxi ozima
tepka vyzaduje vyssi intenzitu chemické ochrany proti Skiidctim nez jarni fepka.

Kli¢ova slova: ozima fepka; jarni fepka; Skidci; zluté misky; letova aktivita; proménlivost
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