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Changes in the abundance of Melolontha hippocastani
Fabr. and Melolontha melolontha (L.) (Coleoptera:
Scarabeidae) in the Czech Republic in the period
2003-2009

M. SVESTKA
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ABSTRACT: In the period between 2003 and 2009 we evaluated the abundance of adults of Melolontha hippocastani
Fabr. and Melolontha melolontha (L.) cockchafers in four forest regions of the Czech Republic. During this period each
of the evaluated localities was hit twice by heavy swarming. The course of swarming, species composition, abundance
of the respective tribe, sex ratio during swarming and the correlation between the course of swarming and average
daily temperature were monitored by means of a light trap, an automatic meteorological station and observations
in the open space; the data were represented in the form of graphs. We evaluated how the trend of the abundance
of the particular species developed in the respective localities in order to work out a more specific prediction of the

occurrence of the cockchafer in subsequent years and the extent of damage caused by the grubs to forest plantations.

Research will continue in 2010-2011.
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Three species of the genus Melolontha Fabr. oc-
cur in the Czech Republic; but only two species,
Melolontha melolontha (L.) and Melolontha hippo-
castani Fabr., are of economic importance for agri-
culture and forestry. Of the greatest importance for
forestry is the species M. hippocastani Fabr., which
is widespread in several forest areas in warm loca-
tions on sandy soil. Mass outbreaks of the species
M. melolontha (L.) on forest soil occur to a limited
extent only. The third species, Melolontha pectora-
lis Germ., appears sporadically and is not economi-
cally important.

The species M. hippocastani Fabr. occurs in the
forest and forest-steppe regions of Russia from
the Primorije westward all the way to central and
northern Europe (Lisov 1984). In central Europe
the species M. melolontha (L.) is more abundant
while the habitat of M. hippocastani Fabr. is the

bounded forest localities with sandy soil (HASE
1984). In the territory of Poland these two species
of cockchafers appear alternately (SIERPINSKA
2008); five major M. melolontha (L.) tribes were
discovered there, of which four tribes appear in
four-year cycles and one tribe in a five-year de-
velopmental cycle; nine tribes of M. hippocastani
Fabr. occur, of which four appear in four-year
cycles and five in five-year developmental cycles.
Similarly in Denmark, northern Germany and
Sweden both species of cockchafers appear in four
to five year cycles (CHRISTENSEN 1986). In south-
erner parts of Europe (south Germany, Austria,
Switzerland) both species of cockchafers appear
in four or three-year developmental cycles (BUL-
MER 1977).

KrATOCHVIL et al. (1953) and MuUSKA (1975) ex-
plored the periodicity of the incidence of cockcha-
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fers and the cockchafer tribes in the territory of the
Czech Republic. They discovered the incidence of
four four-year cycle tribes and three three-year cy-
cle tribes of M. melolontha (L.). In the past the in-
cidence of cockchafers and the damage they caused
were not differentiated according to the individual
species. In the past nobody in the Czech Republic
systematically differentiated the M. hippocastani
Fabr. tribes. Since 2003 the individual M. hippocas-
tani Fabr. tribes have been monitored in the forest
regions of the Czech Republic. The hitherto known
information is presented in this study. Evaluations
will continue in 2010-2011.

The objective of the study and studied regions

Research was launched in 2003. The objective
was to explore the species composition and char-
acteristics of the individual tribes in selected lo-
calities with strong tribes of cockchafers of the ge-
nus Melolontha. At the same time to monitor and
evaluate the course of temperatures with regard to
the bionomics of the species. Investigations were
focused on four forest localities with predomi-
nantly sandy soil where the forest plantations were
damaged by grubs and where trees were defoliated
due to maturation feeding of the adults. In the past
two decades the grubs of M. hippocastani Fabr. se-
riously hindered the regeneration of forest stands
in some regions. The results of evaluations of the
abundance of cockchafers and the extent of damage
to the plantations will be processed in a separate
study.

M. hippocastani Fabr. is more important for for-
estry of the Czech Republic at the present time;
mass outbreaks of the insect in southeast Mora-
via and central Bohemia endanger the forests. In
these two relatively distant areas the cockchafer is
abundant and the tribe appears in a cycle of every
four years. By feeding on roots of forest seedlings,
particularly pine, oak, linden etc., the grubs cause
heavy losses; locally the losses may be to an extent

Table 1. Survey of the studied localities

of 100% (annual reports of forest administrators). In
these two localities there are more than 25,000 ha
of forests suitable for outbreaks of this insect. At
the present time on forest soil we see the gradation
of the species M. melolontha (L.) only in one local-
ity of south Moravia (Mu$ka 1975).

MATERIAL AND METHODS

The localities Vracov and Bulhary are situated in
south-east and south Moravia, respectively, where
the long-term average air temperature is 9.3°C.
The localities Kluk and Lipnik lie in central Bohe-
mia, where the long-term average air temperature
is 8.9°C. The localities are the warmest regions of
the Czech Republic; annual precipitation ranges
around 450 mm (ToLasz et al. 2007).

In 2003 to 2009 we monitored the course of
swarming in four localities using light traps with
a HQL 125 W discharge lamp. In the particular
years, from April to the first half of June, the num-
bers of trapped cockchafers and the sex ratio were
recorded. Swarming was monitored by means of
light traps since 2003 in Vracov and Lipnik and
since 2004 in Bulhary and Kluk. All the time the
light traps were placed at permanent posts selected
on the basis of their connection to the electric net-
work (Table 1).

In 2003 to 2009 maximal, minimal and average
daily temperatures were recorded in the Vracov lo-
cality during vegetation and interpreted by means
of an automatic meteorological station of the
431 B type. The data were processed as monthly
surveys using daily data and annual surveys using
10-day data. Subsequently the correlation between
the swarming of cockchafers and average daily tem-
peratures was interpreted.

In forest stands in Lipnik in 2004 and in Vracov
in 2007 the sex ratio was evaluated on a given date
during swarming in forest stands and compared

Locality Properjcy O.f Dominant €0 ckchafer Coordinates Altitude (m) Checked in
Forest district species
(v , . 48°58'6"N,
Vracov Straznice M. hippocastani Fabr. 17°13'14"E 193 2003-2009
5. . 48°49'13"N,
Bulhary Zidlochovice M. melolontha (L.) 16°43'44"E, 220 2004—-2009
Kluk Nymburk M. hippocastani Fabr. 5006.19,,N’ 191 2004-2009
15°7'12"E
I L M. hippocastani Fabr. 50°14'54"N,
Lipnik Mimon M. melolontha (L.) 14°55'50"E 250 2004-2009
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Numbers of beetles

Dates of checks
of light trap

2009

with the sex ratio discovered on the same date in
the light trap. The objective was to estimate if the
intensity of attraction of the light traps was the
same for the males and females. Regression analy-
sis as well as y>-test were performed by Statistica 8.
In all the four localities we evaluated data on the
intensity of cockchafer swarming and interpret-
ed the trend of development of the abundance of
cockchafer tribes in the particular forest regions
and then we estimated the assumed extent of dam-
age to forest plantations in the subsequent period.

RESULTS AND DISCUSSION

Vracov locality

The locality lies in southeast Moravia. The locality
is heavily populated with one strong M. hippocas-
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Fig. 1. Course of Melolontha hip-
pocastani Fabr. swarming, Vracov
2003-2009

2008

tani Fabr. tribe appearing in a cycle of every 4 years.
Heavy swarming occurred in 2003 (SVESTKA 2006)
and in 2007. In the in-between years adults ap-
peared only sporadically (Fig. 1). Grubs of one in-
star and sporadically grubs of other instars appear
in the soil. On the basis of literary data on mass
swarming in the past there is an evidence (MUSKA
1975) that this tribe has appeared in a cycle of four
years on a regular basis for many decades.

On 7 and 9 May 2003 a defence aerial spraying
was undertaken on a total area of 508 ha in selected
stands of this locality against the swarming adults.
With the Hughes 369 E helicopter 0.15 -ha™* of the
Decis EW 50 product was applied in a mixture with
the Dedal 90 EC (vegetable oil) carrier substance
at 3.3 Lha™! and water at 6.55 l-ha~!. The date for
the intervention was selected in the period when
the swarming of adults with a high proportion of
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Fig. 2. Course of daily temperature and flight activity of Melontha hippocastani Fabr., Vracov 2003
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females culminated. The insects died within three
days after application.

During swarming in 2003 a total of 19,510 cock-
chafers were caught in the light traps, of which
12,054 (62%) were males and 7,456 (38%) were fe-
males. The first sporadic insects began to appear in
the forest stands from 16 April 2003. The first arriv-
al in the light trap was reported on 20 April, when
the average daily temperatures reached 12-13°C.
The intensity of swarming increased during the
subsequent days when the temperatures increased
and culminated on 6 May, when the average daily
temperature reached 21°C; during the subsequent
days the intensity of swarming gradually decreased.
The last arrival in the light trap was reported on
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Fig. 3. Swarming of males and fe-
males of Melolontha hippocastani
Fabr., Vracov 2003, 2007

Males 2003

Females 2003

Males 2007

2 June. Most of the insects swarmed between
28 April and 12 May, when 1,000-3,000 insects
were caught in the trap every day; prevalent aver-
age daily temperatures were from 15 to 23°C (Figs.
1 and 2). The daily temperature in May 2003 av-
eraged 17.4°C; during 15 days of the period when
swarming culminated, i.e. from 28 April to 12 May,
the temperature averaged 18.2°C and during 4 days
of this period the maximal temperature rose over
30°C. In Vracov we compared the temperatures
in May 2003 with the 10-year average May tem-
perature and we discovered that in May 2003 the
average temperature was by 2.3°C higher than the
10-year average. In a 5-day period from 6 to 10 May
2003, i.e. in the period of absolute culmination of
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Fig. 4. Course of daily temperatures and flight activity of Melolontha hippocastani Fabr., Vracov 2007
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Fig. 5. Comparison of the Melolontha hippocastani Fabr.
male/female ratio in the light trap and in the open space

swarming when the females most frequently laid
eggs, the weather was tropical, the average temper-
ature reaching 21°C, i.e. by 6.6°C higher than the
10-year average (SVESTKA 2007). The great fluctua-
tions in the intensity of swarming were due to low
evening and night temperatures (rain). During the
entire period of swarming the males outnumbered
the females (Fig. 3).

In the subsequent year 2004 only 6 cockchafers
were caught in the light trap during the entire pe-
riod of swarming; in 2005 and 2006 no cockchafers
were caught (Fig. 1).

The next swarming took place in 2007; a total
of 8,534 cockchafers were caught in the light trap,
of which 5,199 were males (61%) and 3,336 were
females (39%). The first insects started to appear
in the trap from 10 April 2007 when the average
daily temperatures reached 12-13°C and the last
arrival in the trap was reported on 26 May. Swarm-
ing reached its peak between 25 April and 16 May
when as many as 1,200 insects were caught in
the trap every day and the average daily tempera-
tures ranged predominantly between 15 and 23°C
(Figs. 1 and 4). The average temperature in May
2007 reached 16.9°C; on 21 days in the period of
peak swarming from 25 April to 16 May the tem-
perature averaged 15.3°C and on 2 days of this
period the maximal temperature exceeded 30°C.
Comparisons of temperatures from May 2007 in
Vracov with the 10-year average temperature in
May showed that the average temperature on the
experimental plot in May 2007 was by 1.8°C higher
than the 10-year average. Within a 10-day period
from 6 to 15 May 2007, i.e. in the period of the ab-
solute peak of swarming when the females most
frequently laid eggs, the average temperature was
17.1°C, i.e. 2.5°C above the 10-year average. The
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Fig. 6. The Melolontha hippocastani Fabr. male/female ra-
tio in the light trap over the entire period of swarming

males outnumbered the females until 15 May; later,
at the end of swarming the females outnumbered
the males (Fig. 3). In the subsequent years 2008 and
2009 adults were found only sporadically (Fig. 1).
Based on comparisons of the numbers of caught
adults of M. hippocastani Fabr. in the light trap in
2003 (19,510 specimens) and 2007 (8,534 speci-
mens) it is evident (Fig. 1) that the population den-
sity of the species in the Vracov locality in 2007
decreased to ca 48% against 2003. The reduced
numbers of this species can be connected with the
defence aerial intervention conducted in 2003.
Evaluations of air temperatures during the period
of swarming in 2003 and 2007 imply that the swarm-
ing of M. hippocastani Fabr. adults began in the pe-
riod when the average daily temperatures reached
12-13°C and that swarming culminated when the
average daily temperatures increased to 15-23°C.
In 2007 the higher temperatures came sooner and
accordingly swarming also began sooner (10 April)
than in 2003 (20 April); in 2007 swarming ended
sooner (26 May) than in 2003 (2 June). In both
years peak swarming took place approximately at
the same time; from 28 April to 12 May in 2003 and
from 25 April to 16 May in 2007 (Figs. 2 and 4).
Although the temperatures in both years were
generally above the average, in 2003 the tempera-

Table 2. The Melolontha hippocastani Fabr. male/female
ratio in the light trap and in the open space (in %)

Vracov 2007 Lipnik 2004
Light trap-males 43 80
Light trap-females 57 20
Forest-males 38 46
Forest-females 62 54
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Table 3. The Melolontha hippocastani Fabr. male/female ratio in the light trap over the entire period of swarming

(in %)
Vracov Lipnik
2003 2007 2004 2008
Males 62 61 84 82
Females 38 39 16 18

ture during peak swarming and egg-laying was con-
siderably higher (+6.6°C above the average temper-
ature); in 2007 the extreme temperatures were not
so marked (+2.5°C above the average temperature).
It is possible that this fact influenced the females
when they selected a place to lay eggs; this issue
will be the subject of further investigations.

On 14 May 2007, 5,383 insects were collect-
ed in the forest stands of the Vracov locality, of
which 2,025 were males (38%) and 3,358 were fe-
males (62%). During the same period (13—15 May)
2,016 insects were caught in the light traps, of
which 871 were males (43%) and 1145 were females
(57%) (Table 2 and Fig. 5).

Of the total number of cockchafers caught in
the light trap in Vracov during the whole period of
swarming in 2003 62% were males and 38% were
females and in 2007 61% were males and 39% were
females — see Table 3 and Fig. 6. No large differenc-
es between the males and females were observed in
the time of swarming.

In both cases, males significantly prevailed in
samplings (2003: x?> = 1031.7; P < 0.00001; 2007:
x* = 405.7; P < 0.0001). Significant linear correla-
tions were found between the numbers of caught
males and females (2003: » = 0.93; P < 0.0001; 2007:
r=0.71; P < 0.0001).
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Lipnik locality

Lipnik lies in the northeastern part of central Bo-
hemia. In the past (1996 and 2000) mass swarm-
ing of cockchafers in this area was reported (report
of the forest district administrator). In this locality
M. hippocastani Fabr., which appeared in a cycle of
every four years, was represented by one very abun-
dant tribe (swarming in 2004—2008) and two weak
tribes (swarming in 2003-2007 and 2006-2010)
—see Fig. 7. In the case of the M. melolontha (L.) spe-
cies, which appearsinacycle of every four years, two
weak tribes were present (swarming in 2003—-2007
and 2004-2008). Swarming of the strong M. hippo-
castani Fabr. tribe caused extensive total defolia-
tion in stands of broadleaved species (2004—2008);
in other years defoliation was negligible.

In 2004 during swarming of M. hippocastani
Fabr. a total of 1,651 adults were caught in the light
trap, of which 1,423 were males (86%) and 228 were
females (14%) (SVESTKA 2006). The flight of beetles
was monitored from 22 April to 10 June 2004 and
heavy swarming with several culminations between
26 April and 20 May were observed; swarming was
heaviest on 5 May (Fig. 8). During the entire period
of swarming the males considerably outnumbered
the females (Fig. 9).
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Fig. 4. Course of daily temperatures and flight activity of Melolontha hippocastani Fabr., Vracov 2007
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Fig. 8. Course of daily temperatures and flight activity of Melolontha hippocastani Fabr., Lipnik 2004

In 2008, the next swarming of M. hippocastani
Fabr., 1,021 adults were caught in the light trap; i.e.
970 males (82%) and 209 females (18%). The flight
of beetles proceeded from 26 April to 1 June 2008
and heavy swarming with several culminations was
monitored between 28 April and 18 May (Fig. 10).
During the entire period of swarming the males
considerably outnumbered the females (Fig. 9).

In 2003, 2006 and 2007 the weak tribes of M. hipp-
ocastani Fabr. and M. melolontha (L.) swarmed. In
2003, 299 cockchafers were caught in the light trap,
in 2006 only 124 and in 2007 72 cockchafers. In
2005 and 2009 only individual adults appeared.

The proportions of adult M. hippocastani F. out
of the total number of adults of both species caught
in the light trap were 34% in 2003, 84% in 2004, 81%
in 2006, 68% in 2007 and 95% in 2008.
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On the basis of comparisons of the numbers
of M. hippocastani Fabr. adults caught in the
light trap in 2004 (1,651 specimens) and 2008
(1,021 specimens) it is evident (Fig. 7) that the pop-
ulation density of the species in the Lipnik locality
in 2008 decreased to ca 62% against 2004. The re-
duction in numbers of the beetle species was con-
nected with the application of the soil insecticide to
the roots of seedlings during planting.

At the time of heavy swarming between 9 May and
26 May 2004 in the forest stands of the Lipnik local-
ity we collected 1,249 specimens of M. hippocastani
Fabr., of which 576 were males (46%) and 673 were
females (54%). At the same time 596 specimens of
M. hippocastani Fabr. were caught in the light trap,
of which 478 were males (80%) and 118 were females
(20%) — see Table 2 and Fig. 5.

Males 2004

Males 2008
Females 2004

Fig. 9. Swarming of males and females
of Melolontha hippocastani Fabr.,
Lipnik 2004, 2008
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Fig. 10. Course of daily temperatures and flight activity of Melolontha hippocastani Fabr., Lipnik 2008

Of the total number of beetles caught in the light
trap in the Lipnik locality during the entire period
of swarming in 2004 84% were males and 16% were
females; in 2008 82% were males and 18% were fe-
males — see Table 3 and Fig. 6. There was no differ-
ence in the time of swarming between the males
and females.

In both cases, males significantly prevailed in
samplings (2004: x> = 863.1; P < 0.00001; 2008:
x? = 513.6; P < 0.0001). Significant linear correla-
tions were found between the numbers of caught
males and females (2004: r = 0.5; P < 0.0001; 2008:
r=0.38; P < 0.0001).

Kluk locality

Kluk lies in central Bohemia in the warm region of
the Labe River basin where an abundant M. hippocas-
tani Fabr. tribe appearing in a cycle of every four years
is located (SVESTKA 2006). The beetles swarmed for

Dates of checks
of light trap

2009
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the last time in 2004 and 2008. In the years 2005, 2006
and 2007, no adults were found (Fig. 11).

In 2004 the area was hit by swarming accompa-
nied by intensive maturation feeding in the forest
stands. During the entire period of swarming, from
28 April to 9 June, 3862 cockchafers were caught in
the light trap, of which 1,914 were males (49%) and
1,948 were females (51%). Swarming culminated
between 12 and 21 May. In the period between 13
and 19 May the females outnumbered the males; in
general, the sex ratio was almost balanced.

On 11 and 12 May 2004 the biological product
Boverol against swarming female cockchafers con-
taining spores of the fungus Beauveria bassiana
(Balsamo) Vuillemin in an inert filling mass (amor-
phous silicon dioxide) was experimentally applied
aerially by the Robinson R 22 type helicopter over a
total area of 108 ha in selected stands of this local-
ity. The dose per 1 ha contained 1x10' spores of

fo}

o

o
Numbers of beetle

Fig. 11. Course of Melolontha hip-
pocastani Fabr. swarming, Kluk
2004-2009
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B. bassiana dispersed in the oil carrier Dedal 90 EC
in a dose of 3.3 I'ha™! and water in a dose of 6.55
I-ha~1. The water suspension was dispersed into the
stand at the time when the swarming of M. hippo-
castani Fabr. females began to culminate, so that
the fungal spores were carried on the bodies of the
females into the soil during egg-laying and infected
the earliest stage of the grubs.

From 28 April to 30 May 2008, i.e. the entire pe-
riod of swarming, a total of 289 cockchafers were
caught in the light trap (Fig. 11), of which 142 were
males (49%) and 147 were females (51%). Swarming
culminated from 25 May to 29 May.

We compared the numbers of M. hippocastani
Fabr. adults caught in the light trap in 2004 (3,862
specimens) and 2008 (289 specimens) and we dis-
covered that the population density of the species
in the Kluk locality in 2008 fell to ca 7% against
2004.
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Fig. 12. Course of Melolontha hip-
pocastani Fabr. swarming, Bulhary
2004-2009

Numbers of beetles

The considerable reduction in the numbers of
caught M. hippocastani Fabr. adults may be corre-
lated with the experimental application of Boverol
in 2004. In 2006 we monitored the 2" instar grubs
and discovered 8 to 19 grubs per 1 m% The num-
bers of the 1 instar grubs were monitored in 2009
and 7 to 16 grubs per 1 m? were discovered. These
data confirmed that the population density of the
species dropped to some extent but not to such an
extent as resulted from the number of specimens
caught in the light trap. Exact comparisons of the
abundance of the M. hippocastani Fabr. population
after swarming in 2004 and 2008 will be clear after
we obtain control results of the abundance of the
27 jnstar grubs in 2010.

Bulhary locality

Bulhary lies in southern Moravia in one of the
warmest areas of the Czech Republic (ToLAsz et
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Fig. 14. Course of daily temperature and flight activity of Melontha melolontha (L.), Bulhary 2005

al. 2007). In this locality one very abundant tribe of
M. melolontha (L.) appears in a cycle of every three
years (swarming in 2005-2008) — Fig. 12. This tribe
spreads into southern Moravia from Austria (KraA-
TOCHVIL et al. 1953). Apart from the predominant
tribe two other less abundant tribes appear whose
generation cycle is one year advanced or set back
(swarming in 2004—2007 and 2006—2009, respec-
tively). In 2005 and 2008 total defoliation of broad-
leaved stands appeared locally when the strong
M. melolontha (L.) tribe swarmed; defoliation in
the other years was negligible.

In 2005, during swarming, a total of 331 cock-
chafers were caught in the light trap, of which 229
were males (69%) and 102 were females (31%). The

flight of beetles was monitored from 18 April to
5 June. The first beetles started to appear when av-
erage daily temperatures began to rise above 12°C.
Swarming culminated between 28 April and 3 May,
when the average daily temperatures ranged be-
tween 12 and 20°C (Figs. 13 and 14).

In 2008, during the next swarming, 225 cock-
chafers were caught in the light trap, of which 144
were males (64%) and 81 were females (36%). The
flight of cockchafers was monitored from 19 April
to 29 May. The first beetles started to appear at the
time when average daily temperatures began to rise
above 12°C. Swarming culminated between 27 April
and 5 May 2008, when the average daily tempera-
tures ranged between 12 and 15°C (Figs. 13 and 15).
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Fig. 15. Course of daily temperatures and flight activity of Melolontha melolontha (L.), Bulhary 2008
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In 2004, 2006, 2007 and 2009 the less numer-
ous tribes of M. melolontha (L.) swarmed. In 2004,
58 cockchafers were caught in the light trap, of
which 86% were males; in 2006 13 cockchafers, of
which 100% were males; in 2007 12 cockchafers, of
which 100% were males and in 2009 23 cockchafers
and 100% of them were males.

In the years of heavy swarming (2005 and 2008)
we saw a difference between males and females in
the time of swarming; the swarming of females cul-
minated at the time when the swarming of males
was on the wane (Fig. 13).

In both cases, males significantly prevailed in
samplings (2005: 2 = 48.7; P < 0.00001; 2008:
x> = 17.6; P < 0.0001). Significant linear correla-
tions were found between the numbers of caught
males and females (2005: » = 0.79; P < 0.0001; 2008:
r=0.91; P < 0.0001).

CONCLUSION

In forest regions of the Czech Republic at present
we discovered three tribes of Melolontha hippocas-
tani Fabr. appearing in a four-year cycle and one
tribe of Melolontha melolontha (L.) appearing in a
three-year cycle.

From 2003 to 2009 we monitored the abun-
dance of populations of cockchafers of the genus
Melolontha caught in light traps and we discov-
ered that in general the population densities of the
strong M. hippocastani Fabr. and M. melolontha
(L.) tribes were decreasing in all the four locali-
ties which we monitored; in Vracov between 2003
and 2007 the numbers of M. hippocastani Fabr. de-
creased by 52%; in Lipnik between 2004 and 2008
the numbers of M. hippocastani Fabr. decreased by
32%; in Kluk between 2004 and 2008 the numbers
of M. hippocastani F. decreased by 93% (this da-
tum will be specified after we record the numbers
of grubs in 2010); and in Bulhary between 2005 and
2008 the numbers of M. melolontha (L.) decreased
by 22%. Even though the abundance of the beetles
has declined, they may still damage the forest plan-
tations heavily; the losses could be very extensive
in Vracov, Lipnik and Kluk and locally in Bulhary.
The development in the abundance of cockchafer
populations in the studied localities will be speci-
fied in greater detail in the following years during
swarming (2011-2012).

We evaluated the correlation between the course
of temperatures and the beginning and intensity
of swarming of adults and discovered that adults
of both species began to swarm when the average

J. FOR. SCL, 56, 2010 (9): 417428

daily temperatures reached ca 12-13°C, usually in
the third decade of April (rarely in the second April
decade) and that mass swarming occurred when
the average daily temperatures reached ca 15°C and
more, i.e. ca from late April to the third decade of
May.

In the case of M. hippocastani Fabr. no significant
differences were discovered between the males and
females in the time of swarming. On the contrary,
the females of M. melolontha (L.) swarmed later
than the males.

We evaluated the sex ratio during swarming
and discovered that during the entire period of
swarming more males than females of M. hip-
pocastani Fabr. were caught in the light traps in
the locality Vracov (in 2003 62%:38% and in 2007
61%:39%) and Lipnik (in 2004 84%:16% and in
2008 82%:18%), while this ratio was almost bal-
anced in the Kluk locality (in 2004 49%:51% and
in 2008 49%:51%). In the Bulhary locality more
M. melolontha (L.) males were caught in the light
trap during the entire period of swarming (in 2005
69%:31% and in 2008 64%:36%).

In 2007 we compared the sex ratio of M. hippo-
castani Fabr. cockchafers caught at a certain date
in the light traps and in the open space in the lo-
cality Vracov; we discovered that in both cases the
males outnumbered the females (64%:36%, and
63%:37%, respectively). On the contrary, in 2004
comparisons of the sex ratio of M. hippocastani Fabr.
caught in the locality Lipnik showed that females
caught in the open space outnumbered the males
(46%:54%) and in the light traps the males outnum-
bered the females (80%:20%). Therefore we cannot
positively derive from these results whether the sex
ratio based on the numbers of cockchafers caught in
the light traps gives us a realistic picture of the actual
sex ratio of cockchafers in forest stands.
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