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Abstract: In this paper we study one of the most important bark beetles of
spruce, namely the six-spined spruce bark beetle (Pityogenes chalcographus L.).
For this species of Scolytinae we tried to achieve two main objectives: testing
the efficiency of two types of synthetic pheromones and study of the local flight
dynamics of this insect. Therefore, it is necessary to know the local
characteristics of the flight of the six-spined spruce bark beetle in order to be
able to intervene at the moment when the population begins its outbreak.
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1. Introduction

Pityogenes chalcographus L. (Coleoptera,
Scolytinae) is one of the most commonly
found pests of Norway spruce [5], [6],
[15], [16], [23], [27]. The beetle is not
strictly monophagous and other species of
the genus Picea as well as Larix sp., Pinus
sp. and Pseudotsuga sp. may serve as hosts
[10], [23], [27].

It often occurs together with Ips
typographus L. and infests the upper part
of trees, while 1. fypographus attacks the
middle and lower parts [15].

P. chalcographus the ability to kill alone
healthy trees seems low [12], [13]. The
attacks of this insect appear in conditions
of physiological perturbations caused by
different factors. The insect prefers stressed
and recently felled trees and logging

residue [10]. At high density population, it
attacks also healthy trees, therefore
preparing the breeding material for I
typographus [10], [11], [15], [17].

This species prefers sites only slightly
exposed to sunshine [4], [15]. This species
is of a high importance in young stands
weakened by defoliators, where it can
occur and cause damage itself [15].

Adults prefer to attack portions of the
tree with thin bark [11]. On smaller trees,
attacks occur along the entire length of the
tree and red needles crown symptoms will
be quite visible [9], [11], [22]. On larger
trees, attacks initially occur high on the
stem and foliar colour change is not
usually evident, then attacks may occur
progressively lower on the trunk [9], [22].

Depending on altitude and temperature
one or two generations exist per year [4],
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[15]. All ontogenetic stages are able to
hibernate, in either the bark or the forest
litter [4], [24].

2. Objectives

Because there are few data concerning
the Pityogenes chalcographus in Romania
we tried to achieve two main objectives: (7)
Testing the efficiency of different synthetic
pheromones  (Langlock  Kupferstecher
Dosierflasche, AtraCHALC); (i) Study of
the local flight dynamics of the insect.

3. Research Areas, Materials and
Methods

The experimental plots were placed in
Norway spruce stands with infested
standing trees, as follows: 55, VI Tampa
Management Unit, altitude of 650 m
(Experimental plot Poiana Brasov), and
subcompartment 58, V Noua Management
Unit, altitude of 920 m (Experimental plot
Iepure), Local Department of Forests
Kronstadt R.A. Brasov (Figure 1).

Fig. 1. Samples of the experimental plot
Poiana Brasov and flight Intercept trap
(left) and experimental plot lepure (right)

In each experimental plot we installed
three pairs of flight Intercept traps, loaded
with two types of lures (Figure 2):
AtraCHALC (Romania - Raluca Ripan
Institute for Research in Chemistry) and
Langlock Kupferstecher Dosierflasche

Fig. 2. Stock way of pheromones:
as a dispenser - AtraCHALC (leff)
and as a little bottle - Langlock
Kupferstecher Dosierflasche (right)

(Germany - FLUGEL GmbH).

The traps were placed at a minimum
distance of 30 m between them. The
distance between trees and traps was of
minimum 10-15 m.

The captured biological material was
collected one time per week between April
16™ and July 31% 2009.

The replicates were assured by rotating
the lures from one trap to another during
the entire experiment. In this way, the
possible influence on catches by the field
conditions was avoided.

The results were compared by using the
index lIa = intensity of attraction,
representing the number of captured
insects per day and trap.

4. Results and Discussions

4.1. Results regarding the capture
dynamics

There are few data concerning the flight
dynamics of Pityogenes chalcographus in
Romania [7], [20], [21].

Our specialty literature says that adults
overwinter in the forest litter (80%) or
under the bark of trees [25]. Pityogenes
chalcographus has a threshold of
temperatures about 16.8-17 °C for activity
[18].
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The first flight occurs between mid April
to mid June, as we can see in the diagram
below.

By analyzing Figure 3 one can observe
that the maximum of the flight is reached
between June 4™ and June 11" in both
plots. For the entire catching period, the
daily capture was of 97.14 insects/day/trap
in Iepure plot, much higher than that in
Poiana Brasov plot (34.52 insects/day/trap).

The drastic reduction of captures during
the period April 30™ - May 8™ is due to the
heavy rainfall that took place every day
and thus, the mean temperatures decreased
under the threshold that releases the flight
of bark beetles.

The level of captures increases again in
the first week of July and this means the
beginning of the second flight.

In the experimental plot Iepure the total
number of the six-spined spruce bark
beetle caught in 2009 was of 20400
insects, for a period of 105 days.

Fora et al. [7] also establish that in Timis
County, the insect has two flights per year.
The first flight was in April, May and June
(76-94% from the flight on all growing
season), while the second flight was in July

and August (6-24% from the flight on all
growing season). Mihalciuc et al. [20]
recorded that in 1989, by using Chalcoprax
lure, the catches dynamics in Prundu
Birgaului Forest District highlights a flight
period of about 8 weeks that starts in the
second half of May and lasts until mid-July
[20]. In 2009, in Poiana Brasov and Iepure
plots, most catches are concentrated in the
same period.

On the other hand, in the Dinaric
mountain forests of Slovenia in 1998, P.
chalcographus had the first maximum on
June 8 and, even more distinctively, a
second maximum on July 6 [14]. For our
studied areas the maximum of the first
flight was four times higher than the
second maximum on July.

Markovic [19] shows that in Serbia P.
chalcographus develop one generation in
the National Park Kopaonik over the period
of 2006-2008. The adults were captured in
pheromone traps from the end of May
through the middle of September. The
hibernating adults were caught mainly
from late May until mid-July, and the adults
of the new generation were caught in late
July, during August and in early September.
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Fig. 3. Capture dynamics of Pityogenes chalcographus
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4.2. Results regarding the efficiency of
pheromones on Pityogenes
chalcographus

Pityogenes  chalcographus is  also
attracted to a synergistic blend of the
pheromone components, chalcogran (2-
ethyl-1.6-dioxaspiro[4.4]nonane) and methy]
(E,Z)-2,4-decadienoate [1-3], [8].

Monoterpenes such as a-pinene from the
host increase the attraction response to the
pheromone components [3], [26].

In Romania, Raluca Ripan Institute for
Research in Chemistry uses a preparation
process for (2E,4Z)-2,4 decadienoate that
ensures a good efficiency, the reaction
conditions easily achieved and accessible
materials.

Our study also tries to prove a high
efficiency in catching the beetles. The
variance analysis of captures (Table 1,
Figure 4) shows that there were no
significant differences between the capture
levels of six-spined spruce bark beetle on
the two tested lures.

Table 1

Effect of the date and the type of lure on

the Pityogenes chalcographus captures

Plot | Factor | DOF" | F~ P
Poiana | Date 13 1.894 | 0.106
Brasov | Lure 1 0.177 | 0.680
Iepure Date 13 4279 | 0.007

Lure 1 0.274 | 0.610

*

DOF - degrees of freedom;
™ F - Fisher coefficient;
" P - calculated probability

The date had a significant effect on the
catch of Pityogenes chalcographus only in
the case of experimental plot Iepure. There
were no significant differences found
between the captures in time in the
experimental plot Poiana Bragov probably
because here the level of captures was
lower than in the experimental plot Iepure.

Since in Romania there is an internal lure
especially for this species of Scolytinae

that could cause economic damages, we
recommend the AtraCHALC lure if we
consider the higher level of the captured
beetles in both experimental plots.
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Fig. 4. Distribution of Pityogenes
chalcographus captures per lure at Poiana
Brasov (up) and lepure (down)
(Columns with the same letter show that
the means are not significantly different
from each other for P = 0.05)

5. Conclusions

With this research we found some data
for our country on the dynamics of the
flight in the case of the six-spined spruce
bark beetle Pityogenes chalcographus and
on the preference of this beetle for
different types of lures.

Pityogenes  chalcographus had two
flights per year in Brasov County in the
year 2009. The studied species presented
similar flight diagrams in both experimental
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plots. It is necessary to know the local
characteristics of the flight in order to be
able to intervene at the moment when the
population begins its outbreak.

For
results obtained in 2009

chalcographus, our
show that the

Pityogenes

AtraCHALC lure ensures a very efficient
attraction and we recommend this lure if
we consider the higher level of the captured
beetles in both experimental plots.
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