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m Bark beetle-related pine mortality in Israeli
planted forests and the e ect of trap trees

Omer Golan !, Rotem Attias % 2 Maor Elron', Alexie
Protasov * Zvi Mendel*, Rakefet David-Schwartz?"

The association of extensive mortality of pine trees
and bark beetle (Scolytinae) attack is a common
phenomenon in the Northern Hemisphere. Bark
beetle outbreaks frequently occur in the planted
pine forests in Israel and involve three species
Orthotomicus erosus, Pityogenes calcaratus and
Tomicus destruens. These bark beetle species
undergo periods of low population density when
they breed on trees stressed by drought or
thinning, and on broken trees or those uprooted by
wind or thinning slash. It has been suggested that
high populations of these scolytids often kill trees.
Assessing whether successful colonization of
standing pine trees by these species is the result
of direct beetle attack or a symptom of poor tree
physiology is a challenge and makes it di cult to
determine the required management strategy.

The role of bark beetles in tree death in a wide
study area was assessed by two experimental
systems: (1) a study of the potential e ect of
drought in a layout of extensive trap trees in stands

of Pinus halepensis and P brutia, (2) examining
bark beetles colonization in killed pine trees in two
planted stands of P, brutia Inthe rst experimental
system, trap-trees (baited with lures attractive to
both O. erosus and P. calcaratus and treated with
Bifenthrin) signi cantly reduced the number of
dead trees in the trap-tree treated stands compared
with similar untreated ones. O. erosus was the
dominant species in these plots and tree mortality
occurred in the second half of the summer (August
and September). The second experimental system
indicated mainly the association of P. calcaratus
and T destruens with the killed trees. However,
in that system, the colonization was apparently
mainly during autumn to early winter (October and
November) and we were unable to determine the
direct role of the beetles in the tree mortality. The
results provided evidence that these pine bark
beetles, which are usually considered secondary,
are responsible for the tree death, O erosus in
particular. Both P, calcaratus and T. destruens are
relatively more active during the low temperature
periods, typical of the autumn in Israel. We suggest
that the consequence of water scarcity and high
temperatures due to climate change during the
autumn make the pine trees more prone to beetle
attack during their typical activity period.

1 Forest Management, KKL-JNF, Israel

Institute of Plant Sciences, Agricultural Research
Organization, The Volcani Center

Institute of Plant Sciences and Genetics in
Agriculture, The Robert H. Smith Faculty of
Agriculture, Food and Environment, The Hebrew
University of Jerusalem, Rehovot

Institute of Plant Protection, Agricultural Research
Organization, The Volcani Center
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m The a nity between survival and perennial
radial-growth pattern in Pinus brutia

Rotem Attias 2, Omer Golan 3 Asaf Alon''?,
Maor Elron®, Lior Regev # Elisabetta Boaretto*,
Shai Tamari?, Zvi Mendel °, Rakefet David-
Schwartz! *

Climate change in recent decades has been
characterized by rising temperatures and a
decrease in annual precipitation in various regions
in the world. These changes signi cantly a ect
the growth and survival of forest trees in the
Mediterranean areas to the point of extensive tree
mortality, which has also occurred in recent yearsin
planted forests in Israel. Pine tree mortality involves
the activity of bark beetles. It is not clear whether
and to what extent drought a ects tree sensitivity
to lethal attacks by bark beetles. The present study
examined whether stem increment could indicate
mortality following a bark beetle attack. Annual
radial stem increment occurs due to the formation
of an annual ring that includes earlywood (in the
spring), latewood (in the summer), and resin ducts,
which have a vital role in protecting against bark
beetles. The present study examined whether

growth parameters indicate tree sensitivity to
bark beetles. To this end, we compared growth
parameters of live and dead Pinus brutia trees in
two independent stands in the Judean Mountains.
These parameters included competition index,
annual ring width, and density and dimensions of
resin ducts in each ring. Annual ring width was
uneven in the population. Growth indices of the
dead trees were low relative to the surviving trees
in the years before mortality. Variation in radial stem
increment in two independent plots implies genetic
variation in the population. The ndings of this study
indicate three variables that can be used to identify
and even predict sensitivity to bark beetles in Pinus
brutia trees: (a) low and constant annual growth
over the years; (b) poor growth following a drought
period; (c) reduced density and size of resin ducts.
There is concern that the current low mortality
rate of Pinus brutia stands in Israel will accelerate
with the worsening drought conditions expected in
the coming decades. Therefore, it is necessary to
identify individual trees with the most appropriate
growth indices to form the infrastructure for the
future Pinus brutia plantations in Israel.

1 Institute of Plant Sciences, Agricultural Research
Organization, The Volcani Center

2 Institute of Plant Sciences and Genetics in
Agriculture, The Robert H. Smith Faculty of
Agriculture, Food and Environment, The Hebrew
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4 Weizmann Institute of Science, Scienti ¢
Archaeology Unit, Rehovot
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Organization, The Volcani Center
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