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A glance at almost any forest in Montana will revg@ups oforangeand redrees
acrosghe landscapeExtendeddrought has allowed trees to deplete soil water reserves
to the point where they are severely stressed. A lack of water makes trees weak and
unable to produce defense compounds that protect them from a wide variety of pests and
pathogens, resulting in trepsedisposed to insect and disease attackeeshaps the
number one pest affecting pine forests is the Mountain pine beetler(ems
ponderosae). This Hay kernel sized beetle bores under the angkinestems larger

t han 4 0 todakaitsbdmand lays its eggs. ddgepole, ponderosa, limber
whitebark, and especially Scofsnesare all susceptible. When the eggs hatch the
resultinglarvae feed omhegrowing layer of tree tissue (called the cambium) justes
the bark. Normally a healthy tree can push the intruder out by producing copious
amounts of pitch that is laced with numerous seapndhemicals toxic to beetles.
Drought stresedrees lackthe water pressure to produce pitch and the food reserves
needed to produce defense chemicals.

Beetles have also developed two strategie
beetles carry with them a fungus thiafects the water conducting wood of the tree
blocking water transpartinfection by the funguswhich is noted by blue and black
streaking in the sapwood of the tree, can by itself kill a tBaxond, these tiny beetles
coordinate their attacks through the use of chemical sigola¢ésomonesphat result in
thousands of éetles attacking a singleee and overwhelming the defens&ach pair of
beetles that attacks the tree has the potential of laying over 50 eggs, that develop into
mature betles in a couple of monthéf the right conditions prevail for several years
beetle populations can ldiito epidemic proportions, which is the current state of affairs
in many of our forestsFor example, if two mountain pine beetles produce 50 offspring
in early summer, those offspring will mate and producel&2&eby the end of summer.
The next spng thosdarvae mature int625 beetleswhichwill produce 97,50hew
larvae thatvhen they mature and reprodumethe end of the third summaevill have
produced 2,376,562,50arvaé

What can we do to help our trees?

Tree needles often start turnirgg ororange a couple of weeks before the young
beetleemerge from the bark, réwato attack new trees. but the time most of us start
to notice a problem with a tree, 1toés far to
could be destroyed, the fungus they introduced has already been at wodnfoweeks
and the tree can no longer transport watan rootsto needles (which is why they are
turning orange).

The key to protecting trees from bark beetles is to keep them heBltiair bark
beetle species prefer specific tree species and ofieagegroupings. Having a
landscape covered with dens trees of the same species and age provides beetles with a
large food source that can breed epidemic populations. A forest with patches of different
species, or age groups of trees of the same spEtées a more limited food source and
will stress beetle populations. For individual groups of trees, heaklays providing



them with the resources they need to survive: adequate sunlight and water. Irrigating a
forest during drought is obviously nobgsible, but reducing the number trees competing

for limited resources is. Numerous scientific studies have shown that thidemnsg

groups oftrees to an approximate 15 x 15 foot spacing dramatically increases their ability
to survive beetle attacks.h@& best spacing between trees depends on how old, how
crowded, and what speciestheyafe. hel pf ul spacing rule is HADi
determine the optimum spacing measure the average tree diameter 4.5 feet above ground
level and add 8, this thegives the best spacing between tree stems in feet. (for example,

a 6inch diameter tree plus 8 equalsfL4f spacing, whereas a 20ch tree plus 8

requires a 28t spacing). Consulting with a forester is advised, especially since this often
involvestrees that have some commercial value that might provide you with an income.

If action is taken quickly enough, infested trees can be removed before the new beetle
population matures. Milling or burning the tree stems Kkills the beetles.

Beetles can fl well over a mile, and much further if a wind is pushing them
along. Mature beetles can be seeking out stressed trees during moshiof tinéate
summer. Usuallyn Julythe first major population flight occurs, wittpassiblesecond
flight in the middle of summer. If you have crowded or stressed trees, and evidence of
bark beetle activity withim mile, there is a high likelihoatiat they will eventually find
your trees. Early attack symptonaslook for arefine sawdust appearing in the cracks of
the bark. Next, as the tree tries to defend itself, popcorn sized white and reddish pitch
blobs appear on the bark of the tree. An attacked tree will have hundreds of such pitch
blobs. Finally all ofthe needles of the tree will suddenly turn orangeeling back
small patches of bark down to the wood will reveal small tunnels and the wood, which is
normally off white in a healthy tree, will be blue or black stained.

If there are specific trees that a person wishes to protect, defensive insecticides
can be used. This redres that the entire tree stem up to a height where the stem
diameter is less thaniBchesis coated with a long acting insecticide that will kill beetles
that try to bore through the bark. Several studies have shown that tleeiagtedients
Carbaryl or Cyfluthrin have been effective for one year and sometimes up to two years.
The trade names Sevimol, Sevin & XLR and Tempo WP, and Tempo 2 have been
availablein many stores that carry yard and garden produ@grayingalreadyinfected
treesmay work if the adult beetles are still excavating brood tunnels as indicated by fresh
fine sawdust coming out of the BB sized holes in the tree bark. If the eggs have been laid
and the larvae feeding spraying is futile as theyuader thebark and protected from
surface applicationsCertain case examples have also shown tifiattions detected
early enough in ornamental situations have also been stopped by watering tre@s for 4
hoursevery week during the dry summer months

Systemic insecticides (pradoadedbsgBayer)imay soi | ap
hold some promise though results will vary based upon soil type and application time.
From a theoretical perspective, soil applied insecticides should work best if applied
during early spring as rain should help transport thectitsde to the roots, there is not as
much time for the soil to tie up the active ingredients and the tree is in the physiological
process of translocating nutrients from the roots to the stems and needles.

|l nsecticides appl i edthauh diliechhplesot i ons o0 i nt o
pressurized capsules are nsuallyeffective on pine trees. The same defense
mechanism that trees use against beetl es, i p

transport of injected chemicals. One would have to bore hundredsesfihta the tree
much as the beesealo to overcome tree defenses. A treatment as bad as the pest!



There have also been efforts to interfere with the chemical signals that bark
beetles use to coordinate attackeen Such <che
successfully produced to interfere with Dougfiadbeetle attacks on Douglds trees.
New formulations othe mountainpine beetle pheromorieerbenoné has shown some
effectiveness, especially when a larger area has many of suaggregation
pheromone puches attachedmagine every pouch giving off pheromones much like a
cigarettegives off smoke.To protect dreethe area needs to be saturated in a cloud of
pheromondismoke. One packet onsingle tree has lessahcein protectingthat tree
than a series of packets surroundingtree

How natural is this event?

Bark beetles such as mountain pine beetle are normal and natural inhabitants of
our forests.Healthy trees can be killed by beetle mass attacks but this usually occurs in a
very small percentagof the treesi a forest. Lodgepole pine forest are the exception as
they are normally killed by Mountain pine beetles when they become overmature or
crowded. Often bark beetles act as thinning
overcrowded groups of treeklnder cowlitions wherdarge acreages support crowded
trees, duringdrought,or when a tree is stressed dhanges in the immediate
environment suchome building, high nitrogen lawn fertilizers, soil compaction, etc.,
beetlescanbuild to epidemic populations thaffect healthy treesThere are many areas
currentlywhere tree mortality is approaching 50% across forested landsCHpesame
factors that have been contributing to large uncontrollable wildfires also have been
allowing beetle populations to buildrought and overcrowded forests. For lodgepole
pine, this is part of the survival strategy. Beetles Kill the mature trees and create fuel for
wildfires, the heat from which opens the fire resistant cones and prepares a perfect
seedbed for the lodgepgbne seedlings. For other pine species the news is not so good.
Large and severe wildfires do not benefit ponderosa pine, and promotesastamyrom
forest to grassland unless replanting is done after the fire.

There are more thatD2 species of ark beetlespecific to trees of the NW
United States Unless portions of the forest are proactively treated for tree species
agediversitythat promotesndividual tree vigor, such epidemics will continue to be a
part of our landscape. As a landowrlevould rather sele@nd leavehe trees that have
the best chance for getting big and old and make money in the process, than have beetles
decide for mavhich trees get lefind pay money for fighting the ensuing wildfires that
start and get out of otrol in theresultingdead trees.



GALLFRY PATTERNS OF IMPORTANT BARK BEETLES IN THE NORTHERN REGION
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Bark beetles can be identified by the larval galleries that are etched into the wood
under the bark of infested trees.
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Ponderosa pines killed by bark beetles with all needles turning orange at once.



