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This presentation will deal with common 
stem deca j s of coni~ers in the Intermountain Region. Since 

the amount o~ decar is usuallr related to age, this class o~ 

diseases will diminish in importance as we manage ~orest 
stands to shorter rotations. However, decar will still be 
an important consideration where we partiallr cut sensitive 

species. 

II. GENERALITIES ABOUT STEM DECAYS. 

A. Most 
~. 

trees compartmentalize decay. 
decaj columns are limited to diameter o~ tree 
at wounding 
internal barriers are developed by the tree in 
response to wounding and remain in pla c e until 
tree is wounded a9ain 

B. Amount o~ decar increases with increase in moistu r e. 
~. greater on northerlr vs. southerlr aspects 
2. generallr greater on moist habitat types 

C . Amount o~ decar varies br species o~ tree. 
1. greater in ~i r and spruce than pines 



D. Amount o~ deca l increases proportionall y with stand 
age and diameter. 

E. Amoun t o~ decal varies with degree o~ wounding_ 

C" 
I • 

1. decal increases proportionalll with ~req u encf 

o~ tree wounding in stand 

,--, 
'.:' II 

dec a y increases with wound size and age 
basa l wo u nds are associated with more decal 
th an upper stem wounds 

De ca l is in~luenced bl genetics. 

G. Deca l can be caused by several ~un9i and other 
microor ganisms acting together. 

H. Butt rot is in~luenced bl the distribution of r oot 
pat tK> 9 ens • 

III. COMMON STEM DECAYS IN THE INTERMOUNTAIN REGION : 

A. RED RING ROT ( caused bl (Eb!lljD~~_£jDj) 

.1.. 

.-, 
...:.:... Entr'/ : thought to be dead branches or stubs 

·-:t ,_I . 

4. Ke/ identi~/ing ~eatures: 
a. swollen knots 
b. punk Kn,:>ts 
c. whit <.:.- pOCk .?ts 
d. conks - bracketlike with a brownish-black 

upper surface having concentric ~urrowed 
rings and a brown undersurface with pores 

e. rot column in rings or crescent-shaped 
segments of rings 

5. eu 11 r' u I e s: 

Hos ts : 

a. tables available for DouglaS-fir and white 
pine that show deductions for conks on 
dif~erent age trees 

True firs and hemlOCkS 

2. Ent ry: Dead twigs less than 2 millimeters in 
di ameter' 

L<)c a t i <>n: 



a. c<:,nl<s - ho(,+ shap<2d; har'd and wo<:.d.,.: 
sur'fa,:,? 1-'('lJgh, black fur·t·(.w<?d, and 
lower surface covered with coarse, 
grarish spines; interior brilliant 
b r' i c I< 1-' e d 

b. stringr. fibrous rot 
.­
'- . rustr punk knots (not swollen ) 

up p <2r' 
cr' acK<2d; 
har'ct 
I-'U 5 t 01-' 

'5 • C 11 1 I r' 11 1 e s : 
Ci.. tables Cl.vailabl<2 for white and red fir in SW 

Oreg o n that relate d<2ductions to numb<2r and 
locations Of conks 

C. SCHWEINITZII BUTT ROT (caus<2d br Eb~~21M~ ~£b~~lDl11ii) 

1. [i(>uglas-fir', pin<2s, spr·1.Jc<2, tt' ue fil-'s 

roots and basal scars 

.-, 
• .:. II 

4. 1-'~,'2! identifring featu/-'<2S: 
.3 " S W<) 11 en b 1.J t t 
b. ,:('nks - annual, moist and ch<2esr wh<2n fr'esh; 

11 p P ,? 1-' sur' fa': <? r ' \~ d dis h b r ' 0 w n , v '2 1 v <2 t r l.LI i t h 
concentric rings and a light rei low margin; 
occur as thin brack<2ts at tr<2<2 base or as 
irregular saucers on nearbr ground 

.­'- . cubical rot in late stag'2 0+ decal with thin 
f<2lts b<2tw<2en cubes 

d. Cull r' ules: 
(1) if conI< on scar at base deduct 8 fe<2t 0+ 

butt 109 for loung growth and 16 feet of 
butt log for old growth 

(2) if conk on a scar 8 feet or more above 
ground deduct 32 feet 

D. BROWN CRUMBLY ROT (,: au se d by E2ID.§:.2 .2iDi~.Q.!2) 

1. Hos ts: all important conifers 

va r' i a b 1 <? i n 1 i v i n'3 t /-. e e S , a r· (,lJ n d W(.lj n d s 

4. f<e lid e n t if Ii r, 9 f ,? a t 111-' e s : 
a • b 1-' (, W n cub e s i rl 1 ate s tag e 
b. usuall.,. in old logs and dead trees 
c. sapwood as well as heartwood affected 



,­
c.. :r 

d. c<:,nKs - p'2t"·erd.al, hai·-·d . tough, and !-,O<:,f shap'2d; 
upper' sur'faC<2 sm,)oth, z<:>n<2d in gl-'af to black 
with a r<2ddish band just insid<2 a whit<2 margin 

5. No cull rul<2s have be<2n <2stablished ( usuall; occurs 
onl j on d<2ad wood ) . 

TOMENTOSUS ROOT ROT (caus<2d by Inon o tu5 tom<2nto5US ) 
/ -------- -------- --

1. 

2. through roots or root wounds 

L<)cati(ln: butt log 

4. Key identifying f<2atur<2s: 
a. d<2clining crowns 
b. red stained wood - - <2arl; stage 
c. pitted d<2Cal - lat<2 stage 
d. c<)nI< s· (I-'ar'e) - mushr·<:><:.m shaped, small; yellow 

t (I r ' 11 s t I - b 1-' 0 W n Ii <2 I V <2 t Y u P P <2 i-' S Ij r' f a c <2 ; t h <2 
undersurface is a white to light brown tub<2 
1 a yel-' 

CuI I r' Ij I e s : dEfect limited to lower 6 feet 

IV. MANAGEMENT RECOMMENDATIONS FOR MINIMIZING STEM DECAYS 

A. Manag<2 on short rotations 

B. Select crop trees 
.: h CIT act <2r' i s tic s : 
1. at 1 <2 as t 50:"~ 

,,-. goo d C 111-' 1-' e n t 

bas<2d on th<2 following 

I i v <2 cr' OllJ n 1-' CI. t i <:> 
leadE:r' gr'owth 

3. no wounds or top damagE 
4. best form and height 

C. Minimiz<2 wounding during partial cutting: 
1. restrict th<2 operating season 
2. r<2strict th<2 siz<2 and t/P<2 of op<2rating <2quipment 
:=:. mar' H J} I <2 a II e" r ' a the r' t han II cut II t r' ee s 
4. plan skid trails before logging 
5. match log lengths to final spacing 
6. log skid trails first 
7. cut l<:>w stumps in sKid trails 
8. use di r ectional falling 
9. limb a nd top trees prior to Skidding 

10. r<2ffiOVe slash from around tre<2S if stands are to be 
11 n der' b Il~-' ne d 

11. gain the cooperation Of the operator 

D. Wound dressings are bad news! 

TRUNK ROTS IN OJNIFERS 



BROWN STRINGY ROT 

U! hit <2 + i r' 

In d i cat 0 1-' 5 : Perennial conks (one to six or mo~e) on 
t ;-. U Ii Ii, iss 11 i n '3 U n d <21-' de a d b r' a n C h 5 tub s <) r' a t k not s· . 

Rough and blaCkish on t(,P, gr·.;./i.sh and t-:,·;)th<.,:,d ('1-' 

spin; underneath ; a light brick or ru~t/ red interior; 
to 12 inches wide. 

Place 0+ in.fection: Dead twigs ~ 2mm diameter 

Rot: Late stages sti-' ing/; 1-'ust/ br'·::,wri, alth<)ugh bClsic.:dl/ 
classi.fied a~ white rot. 

This rot causes occasional .failures in old .firs, almost 
exclusively during severe winter storms. The size and 
distribution of the conks gives a rough index 0+ the stage 

:~: 



and extent o~ the rot within the tree. ConKs less than hal~ 
a ~oot across are ordinariI! joung and indicate that the rot 
at that point has probablj not jet reached an advanced 
string! stage unless the a~~ected tree is small and 
suppressed. Larger conks indicate that the fungus has long 
been established in the tree and that the rot is in the late 
s t 1-· i n '3 j 5 t a '3 e ; ext '2 n din '3 .; <) t-· rn a iY/ .; <2 '.? tab 0 v e and below t h <2 
conK. Extensive deca! is also indicated bj conks widelj 
spae<2d along the "'··3.m,? tTuflK, mot-·e than 1_0 +<?et \,I<?I-·tic2-.1 
distance separating between upper and lower conks. 

The decaj is restricted to the hardwood and in some instances 
maj not a~+ect the entire cross section o~ the heartwood 
column. The degree o~ weaKening depends much upon the width 
0'; the sapwood which in turn is governed chiefl; b; the rate 
o~ diameter growth o~ the tree. 

MOTThED ROT 

Hosts: 

Causal .;ungus: 

CordiS: Mu·:;hr·(>omliKt", yellow, ll.lith gills on the under-· 
sUl-·~ac<?, s<:,-Ft, shol-·t-lived. Appeal-·s in cluster-·s thl-·ough 
barK crevices or at edges o~ open wounds a~ter ~all 
I-·ains. 

Place o~in~ection: Chie~l! through open wounds or dead 
areas such as ~ire wounds and the exposed wood o~ dwarf 
mistletoe canKers. 

F:<:,t: l_cl.t<? stages whitish, mottl<?d with bl-·ol.!Jri, nar-r-<)w, 
irregular channels or pits in the deca;ed parts, 

Mottled rot that has become established through open basal 
-Fire wounds rna! extend up in a+~ected trunkS ~or as much as 
50 to 60 ~eet. The rot developing in the dead parts o~ open 
dwar~ mistletoe cankers is usuall! localized in the cankered 
portion o~ the trunk swelling. Except ~or locations where 
exposed dead sapl.!.Iood is pl-·es<?rlt, the d<.:-ca/ is c<)n~ined to the 
heat-·twood. In old in~ecti<)ns thE< l-·(,t mal collapse, leaving a 
ho 11 .:,w but t . 



The weakening e~~ect on a tree trunk thus depends on the 
thickness o~ the zone o~ live sapwood outside the dec3;ed 
heartwood and the relation o~ this width to the total radius 
o~ the trunk at the level o~ maximum rot development. 

BROWN CUBICAL ROT 

H<)st s : Har' dtL1()ods. 

Cau'::,al .f:ung!Js: 

Indicators: Conks appearing ~rom openings in the trunk, 
usuallj near the tree base. The conks are annual in 
that the; last ~or onIj one season, but do not develop 
-:2 V -e r- >., Y E' a r- • 

Conks: Clusters o~ thin, shel~-like .f:ruiting structures r 

so~t when fresh; bright orange on top and bright 5ulfur­
/ellow undet"·neCl.th; b<z~c()mes har·j and bl-·j.ttle up<:>" aging, 
changing to a chalkj or grajish white. Broken remnants 
<:,~ ·t his stage ffi<:!./ P<="i-'si st ()n th<2 tr'unl< ~(>r' some iTl<:)nths. 
Size variable. but usuall; eight inches or more wide. 

Place of in~ection: Chiefly through open trunk wounds or 
dead branch stubs. 

Rot: A brown cubical heart rot, usuall; centering near the 
base of affected trees. 



TRUNK ROTS IN HARDW~JDS 

Be cause o~ the di~~erence in tree ~orm in the hardwoods as 
compa r ed t o conifers, most trun k ro ts in h ardwoods also 
,=- xte nd irlto th.!:! main br'anches, whe l-'<2 the:/ mal ,:ause gf'l':.'Cl,te t' 
weaKening t han in t he main tru nk. Two o ~ the three deca lS 
li st ed below ar e ~ound chi e~l j in oa ks. 

WHITE F' OC:~~ET ROT ( "PIPED" ROT): 

Hosts: Oak. 

Causal ~un9I.ls: 

Indicators: Conks or their remains; rot o~ the fungus 
showing through trunk or main lateral openings. 

C(> rrf~s: l_ight br'owrl, dar-l:enirI9 somewhat with age, usualll 
h ,) (, f - s hap ed, 11 pte) six inc he s wid e ; iss u i n gat I< if (> t s ':' t­
open wounds. A hard grittj core persists ~or manj weeks 
after the balance of the conk has eroded aWij. 

Place o~ infecti on : 
w<)unds. 

- -

Mostl! through broken branches or open 

Rot: Consisti ng o~ lo rll3" nar'r'(,w white P')CI«2ts irl the 
h {,~ a r' two 0 d , r' u rr n i rl 9 t <:' 9 '2 the 1-- 1 (> n 9 i t 11 din a 1 I 'j • The r' 0 t mal" 
ultimatelj collapse partiallj, creating irregular 
hollows within affe cted heartwood. Confined to the 
heartwood, usualll o~ the upper trunk and main branches. 

Breakage of trunks or main branches because Of its 
presence occurs almost e xclusiyel/ during severe 
windstol-'ms ('r', mor'@ c <:>mmonl/, fr-(,m thE' w<2ight ('f 
clinging snow in snowstorms. 



BROWN CUBICAL ROT 

This rot is described in the section on trunk rots in 
coni~ers. In oaks , this decaj is almost alwajs con~ined to 
the lower trunk because the ~un9us becomes established 
chie~lj through basal ~ire wounds. But it maj occasionallj 
center hI ghe r up in the trun k. The rot is con~ined to the 
heartwood, but usuallj involve s th e entire heartwood cross 
section. The presence o~ the rot is usuall! detectable 
within open basal wounds. 

WHITE TF~UNr~ ROT 

Hos ts : A-::;.p<?n 

C a us a 1 + IJ_ n gus : 

Perennial conks on affected trunks. 

C:onks: Commorl ,>n a"F~ected tr'e<2s, ~r'(>m one t<) mantO pel-' tl-'ee, 
em <.:- r-"ging at f:n<:>ts and t>t--ancrl stubs. H<)(>+-shaped,2-.c;:. 
inches wide, upper' sur" ~ace gr'ayish black, 1-'(Ju9h and 
c'r-ack<?d, under" sur·~ac<.:- · br:,:,wn with small c'ir",:ular' p<)r'es, 
i nterior is rustj brown, showing man! la!ers of tubes. 

Place o~ in~ection: 

tr' il n k s • 

A 50+t whitish rot in the advanced stage, rather 
uniform in texture with fine black zone lines running 
irregularl! throughout. Not collapsing or ~ormin9 
hollolJ.!s, c(>rl+in<?d to heal--twood. It maj be pr'evalent in 
some s tands but absent in others. It rarely causes 
.failure in a~~ected trees, in part because the rot never 
collapses to ~orm hollows within affected trunks and in 
part because the proportion o~ heartwood to sapwood is 
usually not as large in aspen as in mature trees o~ manj 
other native tree species. 

SHOESTRING ROOT ROT 

has wide 
r: ot t<:J nw<)(> d I 

host range: many hardwoods, 
aspen and most coni~ers. 

i . tr • oak 5, 



C au sal -f u r, gus : e.l:.:.r!l.i.!J ... §!J'::'i.~ ~. 
Th.?I ... ·<2 ar·e sev<?I ... ·al species ( • .f e.c:.'!li.ll~Li.~, bUl we de,n ··· t 
know which ones are in Utah! Recent research indicates 
that some species attack onl! hardwoods and others 
coni-fers and hardwoods. 

Indicators: Flattened black rhizomorphs (Nshoestrings N) ove r 
bark below ground level or between bark and wood in dead 
areas. ConkS (-fruitbodies) when present. 

ConkS : MlJshi·-·o<)mlike , appear· ins in clust<?r·s at the ~:V· ('lJnd 
line around the base 0+ infected trees after .fall rains 
(.r· in the spi ... ·inS. C:olor· var·ies .fr·(.m hi)ne! /ell<:.w te. 
dar-I( smok/ gr·a/_ S,)ft and -fleshy, sh(>1-·t lived. Ur,d <?I ... · 
slJr.face with radiating gills rather than pores. 

Through basal wounds or b/ way o-f roots. 

F:ot: In the <l.dvanced stage, whittsh, soft and spongy. Ofterl 
becoming somewhat string! in co~ifers traversed b! 
irr<2gularl/ distributed blaCk zone lines in most cases. 

The causal -fungus 0+ this rot can de c al physiologicall! dead 
w(><:,d, sucr, as.hE:ar·tw<)c>d, arid a15e;· can kill live · w(;(.d. · · !t fs 
Often associated with the roots and butts o.f decadent trees. 
Af.fected trees mal eventuall/ .fail at the base, either during 
strong winds or under per-fectl/ calm, still conditions. 
Several accidents or near accidents in campgrounds or similar 
heavil/-used recreational areas have been traceable to the 
destruction o.f wood in roots and tree bases b/ this -fungus. 

In in.fected bal-'I<, small, thin white mycelial pla'=tues ar·(~ 

~ormed within the barK la/ers when the ~un9us is active. In 
h;:p ... ·dw(><:,d bar·l<, the m/celium (.-f th.?se pla'=tues has a .fan-shaped 
pattern, but in coni.fers the pattern in usually straight and 
parallel. Concurrent with -formation o-f the plaques, a -felt 
of white mjcelium develops between the bark and wood at the 
butt o.f infected trees. 

A uni'::pH:' .featl.u ... ·e ( • .f the .fungus ts the .f(>r·mati<xl, in well 
established cases; 0+ ~lattened blackish .fungus structures 
known as rhizomorphs. Their appearance sU9gests black 
shoestrings, hence the common name o~ Nshoestring ~ungus.N 
The; usually appear either over the outside o~ the bark below 
ground level, or form between wood and bark i-f patches o-f 
bark have been killed and have separated .from the wood. No 
other native butt and root rot ~ungus in the west produces 
sue h 5 t 1 ... · 11 C t 11,-· e s . A c C (. r· d i rl 9 I Y , i.f.f ,) 1..1 n d ) the /" p 1-· (. V ide 
positive evidence o.f the presence o~ the Armillaria fungus. 



The ~un9us destrojs the basal heartwood o~ a~~@ct@d trees, 
but usuallj does not extend up in the trunN in the heartwood 
~or more than ten ~eet . A ho l low is o~ten ~ormed in the butt 
~rom collapse o~ the deca j ed wood there. The basal sap woo d 
near ground level ma j also be invaded and Killed , alo n g with 
the overljing bark , but not uni~orml j. Thus, Killing sapwood 
rna! be in progress along one p art o~ the circum~ erence o~ the 
tree near goun d level. but not al ong o t her parts. 
o~ten ma j ~ail In the absence o ~ win d . either in th e evening 
or earl; morning hours aiter a moderately warm, dr; dar_ 

ANNO SUS ROOT AND BUTT ROT 

Ho s. ts: White ~L-' and subalpi n<.::- ~ir'; (,ccasi<:.nal in D('lJglas 
~ir a nd sp ru ce. Also attacks and kills ponderos a, 
.J e .f. .f.' j' - ' .:.::- /' , and (:. t h '2 r-' p i r, e s p e c i <? S , b IJ t wit h 0 IJ t c a Ij sin g a 
butt r'ot ~ th<..::.m a.s it d<)es in .th,?- ~il-·S. 

Cd.usa. l ·fungus: 

Indicators: The relativel/, characteristic rot showing in 
open basal wounds. Sometimes crown deterioration 
<?vid·2nc~::.d bj the pr'es<2nc '2 of' s.:i:I.tt <2r·i::o<j' dead 
branches when not caused by dwar~ mistletoe; 
reduced ~oliage growth. 

tl!.!lgs and ' 
and by 

Co nkS : Irregular in shape. In ~irs developing onlj within 
the hollow butts o~ trees badlj decajed bj the ~un9us, 
':.~tE'n at g/"'our,d level or' below. PE-l-'enniaL whit i s h to 
light br·(.wn when ';r'esh, t<)ugh COI-'I< / in textul-'<?, later' 
darkE-ning and hardening. Shreds 0'; old deci ; ed wood are 
o~ ten incorporated into the conks. 

P la ce o~ in.;ection : Usuallr through open basal wounds such 
as ~ire wounds. May also enter thro~gh roots. 

R<:>t: In the advanced stage in ~i/"', white, s<:>~t, and str' ingy, 
with white pits, these sometimes showing black centers. 
The r·<:.t (.~ten eventually collapses in the butt, ,f(>/"'ming 
a hollow. Chie~lj con~ined to the heartwood, but may 
extend into the roots or part o~ them. 

In some native pines o~ Utah, this ~ungus is an active 
killer, especially around stumps in which it has become 
established. But in the true ~ir and Douglas ~ir the ~ungus 
does not ordinarilj invade or Kill the butt sapwood. It 



(,oft<2n e xtends int.) par·t of th~'? 1-·0(>ts, howev<2r· , and is a 
source o.f wind.fall in the .fir. Most wind.fall in ~i r ta Kes 
pl ac e during windstorms , but occasiona llj a.f.fected .f i r .fall 
on wi ndl ess nig h ts , usua l l ; .following a warm dry da r . 

The r o t ma r <2xtend up through the heartwood .from basal wounds 
~or a s muc h a s 10 .f<2 e t in Uta h . Con ks o.f this .fu ng us i n .firs 
are almo st al wa j s hidd<2n with i n basal hol l ows a n d are th u s o.f 
li t tle help in identi.f r ing the pres<2nee o.f the .fung u s in 
st a ndIn g tr<2<2 s . The .f ung us take s man r f e ars t o W<22 Ke n the 
ba s e o~ a.f.fec t e d tr<2es e nough to make t hem p o ssib le haza r ds. 

In inspections .f or hazardous trees, suspect this fungus in 
a ny holl ow-butt e d true .fir in which the hollow is la r ge, 
<.::.xte n ds well below gr·(' IJrld leveL and is ass.)ciat<2d with a 
whit e 500ft rot . If the crown is also decadent. with 
s cattered old a n d recent dead branches, the Fornes Annosus is 
a l.moc.:, s t S 111-· e t ,) b <2 P r· e 5 e fI t --i nth e m a i n r · <)(, t s • 

RED-BROWN BUTT ROT 

I-k,s t s : 

Ca us al fungus : Th<2 velvet top .fungus 
2:;.b.!!l~_U}.i!Zll ) . 

( Po I VI:' (,r·!l s ___ L~ ___ _ 

I n dic a t o rs : ConKS at tree butts or from ground near the 
butts , brown cubical rot showing in open basal wounds. 

Co nks : Shel~-l iM e when attached to the butts o~ t r ees. 
Ro undish , with depr<2ssed centers and short central 
stalkS whe n a t· ising thr·(,ugh the soil .fr·(,m r·c,(.ts; (,often 
mu lt i ple. Reddish brown above, gr eenish y ellow 
underneath when .fresh, under sur.face turning brown when 
bruised, changing to chocolate or blackish brown in age. 
Annual, but "the c o nks P'21-·sist CI.fter· deatt-I, not dest l-·(,! ed 
b/ insect s . 

Pla c e of infection : commonl; through roots. 

R(> t: A :tell<)w-b r· own t .:> r-ed-t;1-·(,wn cubical 1-·0t, br-(?aking ir;to 
large chunkS. These are divided at intervals by thin . 
crust-like resin-colored fungus layers. Con~ i ned to 
heartwood , usua l l r o~ butt and roots. 



B. SEQUENCE OF R~JT DISEASE SYMPTOMS: 
1. reduced height growth, 
2. thin J:r-'(>lJJns! 
3. ;ellowing ~oliage, 
4 • d; i n 9 ()~ b t · an.:: h <2 S , 

5. production o~ distressed cones, 
6. d<?Cl.th or' !..uindthl--(>W. 

C. SUSCEPTIBILITY TO INFECTION BY ROOT DISEASES VARIES 
WITH TREE SPECIES. 

A. INFECTION: 
1. in~ection occurs b; windborne spores produced 

on conks in decayed stumps or on roots o~ 
windthrown trees, 

2., thi2 sp <)r"E's in'; ~?ct -tr'<?shl/ cut stlJmps <)r' - basal 
lLJOU nd s, 

3. spore deposition trends varj with climatic 
characteristics o~ the area: 
a. warm/dr; - peak during winter 
t. cool/moist - peak in autumn 
c. short pea~s ~ollow summer rain~. 

4. although most coni~ers are susceptible to 
in~ection there are di~~erent strains o~ the 
~ungus that have speci~ic host pre~erences: 
a. ~ir strain - will spread ~rom ~ir stumps 

to ~ir regeneration but not to pines, 
b. pine strain - will spread ~rom pine stumps 

to pine or ~ir regeneration. 

B. :3PREAD: 
1. grows through roots and decals wood, 
2. in~ects healthy roots through contact, 
3. produces expanding centers which enlarge by 

about .1.5 -t:"t/jT; 

4. persists in large in~ected snags and stumps ~or 
40 years or more, 

5. stumps less than .18 inches in diameter seldom 
act as in~ection ~oci. 

C. EFFECTS: 
.1. direct mortal it; (mainl! saplings and smaller 

tl-'ees, 
2. predisposition to insect attaCk: 

a. ~ir engraver - grand ~ir, 

b. western balsam bark beetle subalpine 
~ it-·, 

c. Ips, mountain pine beetle, wester'n pine 
beetle - ponderosa pine. 

3. windthrow - butt/root decal. 



D. MANAGEMENT GUIDELINES 

1. Avoid damaging the cambium : 
a. a void logging inJurj, 
b. avoid damage during underburning. 

2. Reduce ~he number o~ entries: 
a. -t:<=-'we r' ,wounds , 
b. heavier PC thin 

(1) smaller stumps 
( 2 ) postpone first CT. 

3. Sh or''t<:3? rr ( 'otatiorl: 
a. limit exposure to disease 
b. smaller stumps - lower survival o~ ~un9us 
c. salvage imminent mortalitj. 

4. Promote a mi xed species stand: 
a. be aware of which strain is present, 
t . encourage pine regen. around in~ected ~ir 

-=. turnps. 
,~ 

I'h n i m i z est r' e s s 
ha':;t.?n,?d by: 

- decline and insect att~ck 

~, • dr' -::> Ij '3 h t 
b • (, v <.':' r' s t 0 c kin '3 
c. o~~-5ite management 
{j. ot'her' pests 
e. air pollution 

8. Tr eat stumps wi th Borax to prevent in~ection : 

a. recommended ~or pine stumps larger than 18 
inches, 

b. onlj needed within 1 mile o~ heavilj 
in-t:ected pine stands, 

c. uncertain ~or ~ir (except in recreation 

d. must be done within two dajs o~ cutting, 
e. will not eradicate ~ungus ~rom alreadj 

in.fected stumps~ 
7. Reduce the amount of inoculum (remove in~ected 

stump s) : 
a. limits underground spread, 
b. reduces in-t:ection o~ regeneration, 
c. decreases time disease is active on site, 
,.; 
\ .1 " allows colonization b; antagonists. 

VI. ARMILLARIA ROCn DISEASE (c a u se d by e.c:.m.;L!.J .. ~c.i.~ '2.t§..£..~c:.~) 

A. INFECTION: 
1. occurs primarily by rhizomorphs (~ungal 

strands) as well as bj root contacts, 
2. success o-t: in-t:ection dependent on host vigor as 

the "inoculum potential" (the energy o-t: growth 
o-t: a parasite available ~or in~ection o~ a 
h,)st) ! 

3 . in-t:ecti on s on lateral roots o-t:ten result in 
r es inou s lesi on s and death o~ distal portions, 

4. r apid colonization o-t: cambial region can occur 



r= 
.J • 

i~ host is weakened bj multiple in~ections on 
lat<2t'al/",<><>ts, attaCkS bj ()th<2I-' P<2sts, ('1"' 

gene~allj un~ayo~able conditions. 
lethal attaCks on saplings or poles a~e 
~e9ularlj located high on the tap root or at 
the I-'<:,ot c<,11al"'l 

all coni~<2~s are susceptible but at varjing 
d (: sr' ':: \2 S J 

7 • inn -:) ~-. thE' ?-. n I d a h ~:) 1 t h <? + ij n'3 11 5 was n Er a r' 1 :/ 
alwajs p~es0nt in cool and moist to wa~m and 
moist habitat tjpes and was absent in cold 
and d J"' /' } h c) t a rl d d /"'jl and ~ r' c) S t P <:> ': k 0 t 
habitat ti'F'\":'s. 

8. 5F'I~EAD: 

1. can su~vive as long as 35 rears in old-growth 
stumps and roots} 

2. sur'vi'v'al j,s - Cl . .f.fected by..J;r"ee 5iz<2, sp<2ci<2s 1 

habitat type, 
3. spread to healthj roots hj contact or 

rhizomorphs which are capable o~ growing 
several .feet through soil, 

4. center expansion ~ate variable: can be 1-3 
,ft/jT. ' 

C:. EFFECTS: 
1. de.:'caj", 

,-:-., 
..:- . 
:3. 

4. 

a. butt log cull 
b. uJindthl-'OW 

gl-'owth 1('55 

direct mortalitj (<2speciallj seedlings and 
saplings) 

pr<2disposition to insects (similar to annosu5) 

D. MANAGEMENT GUIDELINES : E.f·Fective and pl-'a.ctical 
treatments to minimize damage ar<2 based on 
increasing host vigor, 
sp 0 c i e s} eX' min i m i z i n 9 

.favoring disease-tolerant 
inoculum. 

1. Stand establishment: 

,"":,, 
~. n 

a. record location o.f in~ected stumps .from 
p J"' 12 V i 0 I.l sst and, 

b. consider removing in.fected stumps, 
c. use natural seeding o~ pre.ferred tree 

spec iE'S, 
d. i~ planting use seed S()IJr'ces adapted t<) 

t h<2 al-'e a J 

e. minimize pra ctices that lead to poo~ root 
dev<21<)pment. 

Scl.pling stands: 
a. map locations o~ disease when stands are 

10-15 leal-' s e)ld, 
b. thin in.fected stands having exc<2ssive 



VII. 

c. 

d • 

stocking to increase tree vigor , 
~avor disease-tolerant species dur' ing 

t hi rl n i ng, 
patch cut severelj diseased portions o~ 

stands where enough crop trees are no t 
present ~or an adequately stocked stand 
and re~orest with a more disease 
tolerant species. 

3. Pole and small sawtimber stands: 
a . map I 0 cat i <) n 5 (> ~ C <2 n t <2 r' s , 
b. i~ disease not severe (less than 20% 

ar-'e a) : 
(1) thin normallj in healthj parts, 
(2) treat centers plus 50 ~oot bu~~er. 

c. i~ disease severe (greater than 20% 

d<) not thin, 
clear'cllt i--j: rl<?t VOlll~ ino--emenf 
is below minium acceptable level. 

4. Large sawtimber stands: 
a. map centers during sale la j out, 
b. clearcut i~ net volume increment is 

below" mirlimum, 
c. remove stumps i~ regenerating with 

susceptible species. 

TOMENTOSUS RCH DISEASE (caus<2d by JD2D2.!!d.§ .!.Q.!!!'§:Dtc.~.!:!s) 

A. INFECTION AND SPREAD: 
1. most common hosts are blue and Englemann spruce 

(also occurs on Douglas-~ir and lodgepole 
pine) , 

2. main means o~ in~ectiorl and spr-ead is br ~'(.(>t 

contacts, 
3. spores can in~ect wounded roots with exposed 

he ar- tW(H)d, 
4. spr-ead (-ate is sl<)w, aver-aging 5 irlches/tr-., 
5. ~un9us can persist in large dead roots and 

stumps ~or at least 20 yrs., 
6. d<?ad, de~ol--med r-<:,(.ts r-esulting ~r(,m pc.(.r­

planting can lead to in~ection. 

B. EFFECTS: 
1. decay 

4. 

gl--(lwth loss 
direct mortality (mainlr smaller trees), 
predisposition to insect attack: 

R. spruce beetle - spruce 
b. DOU9Ias-~ir beetle-Douglas-~ir 

C . M?-)NAGEMENT GUIDELINES 
1. ~avor less susceptible trees during thin n ing 

and F' I a rl tin 9 , 



IX . 

A. 

_., 
..:... 

--, .;1. 

4. 

cutting boundaries should extend at least 50 
~eet bej o nd sjmptomatic t~ees, 

care should be taken to avoid damaging roots o~ 
susceptible species, 

in~ected stumps can be removed ~rom heavil j 
in~ected areas when ~egeneratin9 with 
susceptible species, 

5. in~ection centers can be converted to aspen ~or 

a rotation to allow ~ungus to die o u t o~ r oots 
and s tump s . 

SCHWEINITZII ROOT AND BUTT ROT 
zf.b~l.IE1Di.!~11 ) 

INFECTION AND SPREAD: 

(caused bj Eh€L<?_:2_ lid.~ 

~. ~ound most ~requentlj on Dou9Ias-~ir 
(> C cur-son pin e s , s p r-u c e ~- , and t r-IJ e ~ i r-s , 

2 • ..-:- a~~ected tr-ees t / picaUy show no (>utwa1--d 
Simp t ,)ms, 

3. fruiting structures ~orm on trees with 
extensive advanced decay, 

4. most in~ection takes pl a ce through root tips 
(not basal fire sca~s as once believed), 

5. ttH' ~ungus bec,:,mes -c('n~ "irl\.:Jd -t ",y ree,.:,t arid st<2nT -· 
i nt <?r- i,:,t--S, 

<.:-
"-' . most tree-to-tree spread is b/ my celia growing 

through soil litter. 

B. EFFECTS: 
~. extensive decal o~ tree butts, 
2. wind breakage above groundline, 
3. predisposition to bark beetle attacK. 

C. MANAGEMENT GUIDELINES : 
~. reduce rotation age to 90-100 years, 
2. regenerate the site to less susceptible 

coni~el-- s • 

BLACK STAIN ROOT DISEASE 
~~.9'§:D.§:r::l) 

A. INFECTION AND SPREAD: 
~. most common host in R4 is pinyon pine ( in other 

r-egi,)ns also f,:,und (,n D(,uglas-+"ir-, heml('Ck, 
l.:,dgepole pine, and pe'nder-(.sa pine L 

2. long distance spread ma/ involve insect 
vector-s, 

'-:1 
'- ' . 

4 . 
5. 

local spread is mainly via root contacts or 
gr-a+" t s, 
in~ection occurs regardles~ o~ host vigor , 
rate o~ spread is rapid (3-6 feet per jear in 

F'NW) I 

6. ~ungus does not persist a~ter host dies. 



B. EFFECTS : 
1. di~ect mortalitj - o~t@n associated 

disturbance, 
predisposition to bark beetles, 
does not decal wood. 

with 

C. MANAGEMENT GUIDELINES: 
1. ~avor nonhost species in in~ection cente~s , 

2. do not thin when vecto~s a~e active (e ar·1; 
sp~ing), 

3. minimize site disturbance and tree inju~; ; 
4. clearcut in~ection centers plus bu~~e~ o~ 

healthj t~ees. 

Limb ~ust is a pine k~ling disease in the weste~n United 
States and south to Guatemala. Limb rust is a srstemb: 
disease. In~ection can spread throughout a t~ee rather than 
being restricted to a gall or canke~. The ~ungus grows into 
the bole ~rom the branch originall; in~ected. On ce a tree is 
in~ected there is no war to stop the ki l ling process. Death 
is a result o~ photos;nthetic ti~sue loss · an~- ene~9r demands 
by the ~un9us. Death is slow, it comes a~ter SO- 90 percent 
o~ the crown is lost. Heavil j in~ected trees a~e o~ten 

killed b; bark beetles. Linear spread o~ the ~un9us is 
app~oximatel ; 1.5 ~eet pe~ lear. 



BARI< BEETLES 

BarK beetles are considered the single most damaging pest in 
coni~erous ~orests o~ the intermountain west in recent fears. 
Bark beetles normally attack trees that are in a weakened 
c <) n d i t ion (m a t ij r' <;:' ; (. '.; e r' ': r-' (, w d E' d , dr' (. Il ':3 h t , dis e a 5 e <j ) . T hi·:; i s 
nature~5 way o~ weeding out the weaN to maintain a health! 
~orest. In areas impacted by humans you will o~ten ~ind a 
higher concentration o~ beetles. The insects bore into the 
tree ~eeding on the cambium layer. ThE' insect creates a 
gallery and lays its e995. Once the eggs hatch, they evolve 
~rom larvae to callow adults, then adults. During this 
process the insect is ~eedin9 on the cambium layer. The 
adult ~inally emerges and ~lie5 to the next tree selected. 
The process ~rom initial attacN un til the adult leaves o~ten 
tim e s .w i 1-1 9 i r- die the t r' <.::0 e • S t a i n ~ u n 9 i i n t r- 0 d I.l C e d by the 
b,?etles aid in plu':3ging the cond'Jcting trssues within the 
tree. This disrupts the ~low o~ needed nutrients and water 
causing the tree to die. 

MANAGEMENT OF BARK BEETLES 

I. INTRODUCTION: 

,J<) hn Arlhol d, Ent,:.m<:.l (.g i s t 
USDA Forest Service 

Forest Pest Management 
Ogden Field O~~i' ce 

This presentation willI center around the most 
destructive insects in western coni~erous ~orests, Bark 
Beetles. These beetles Kill billions o~ board ~eet o~ 
sawtimber annually. Three species o~ Dendroctonus - mountain 
pine beetle, DOI.l9la5-~ir beetle, and spruce beetle - cause 
m(>st (,~ th'? destr-IJction. Ips beetl~~sJ o~ten ~o!Jnd in slash, 
can kill smaller trees and tops o~ trees. Most o~ the time, 
the greater portion o~ the Killing is the result o~ endemic 
in~estations that are continuously present in mature ~orests. 
Under conditions ~avorable for the beetles, epidemics 
occasionall; develop and spread over large areas, killing 
vast amounts o~ timber and se tting the stage ~or devastating 
+i~-·<2 • 

II • GENERALITIES ABOUT BARI-< BEETLES 

A. Bark Beetles T;picallr: 
1. Colonize trees under some type o~ stress 

a • d t- (>!J ':3 h t 
b • d e ~ (> 1 i a t i (> n 
c. root diseases etc. 

2. Are present in everr stand at the endemic level 



III" 

B. Attacking Behavior 
1 . . D<2F'<2nding or, weather', ma/ take pIa.:€' .f('1'· a month 

or more. Most .flight activit/ within a week. 
Flight capacit/ & distances .flown 

a. under epidemic conditions, flight distance 
& time mal be shor t. 

b. under endemic populations conditions, 
.flight distances may be greater. 

c. dependent on abundance 0+ suitable hosts in 
pr'ox imi t)" 

3. Host selection 

4. 

b. visual cue5, partic u larl)" 
c. .feed or sample phloem .for 

.for continued .feeding 
Concentration - mass attack 

o 1 +" act (. r';/ cue 5 
v e r' t i ': a lob j e c t s 
some stimulant(s) 

a. pioneer adult .females release aggregate 
pheromone-trans-verbenol 

b. h(;st pr'<:,chj.:ed monoter'p<?ne, !Ti/t'cene 
c. arriving males produce exo-brevicomin, 

a 9 '3 (". ega t i v <? 
d. anti-ag9regative pheromone released with 

<:. V <? r' c (' -::. u.1 din 9 
5. Est~blishment 

a. dependent on the rate o.f inoculation & 
development 0+ associated blue stain .fungi 

b. .fungi create conditions suitable .for brood 
de \i<? lop m<? n t 

C. Pest population treatments - Past & Present 

MOUNTAIN PINE BEETLE (Dendroctonus ponderosae) 

Th0 mountain pine beetle is on0 o~ the most destructive 
insect pests o~ pines in western North America. This ins0ct 
has one generation annually and attacks both lodgepole and 
ponderosa pines. Larvae ~eeding beneath the bark o~ various 
host pin05 eventuall)" girdle and kill the trees. 

A. Hazard Ra~in9 
1. Rating systems available 
2. Other .factors in~luencing hazard 

a. root disease 
b. de.foliat(>/"'s: pirie tor'tr'ix, pine biltter'~ly 

c .' d (' <) ugh t 
d. dev<,,:,lopm,.:-nt, /"(>ads, campgr'ounds 
e. abundance o.f bark beetles in proximitj 

::::. Stand derlsity index (SDI), an indicator' ( • .f 
potential mortal it)" 

B. phloem thickhess & d0nsit)" 
b. % attaCk & densit)" 
c. application o~ density management diagram 



IV. 

B. Management Guidelines 
1 . . Crl<?mical tl-·t~atm€'nt .. car-'bar)' l - s<?vimol, 

t,:::mp<)('<.II-'/ <I,cti,:,n .. (::: ·j.".f<:::ctiv(~' ·rO(·:: feat's 
2. Biological treatment 

a II b i ~- . d s ; in':; El c t s 1 I~ n <? fTi ·3. l <) d -e s - e +" -+ .:? 1: "t i V {? 

when beetle population is i n endemic leve l s 
3 . Cultu r al treatment 

a. thinning to enhance stand/tree vigor. 
increase resin f low & production 

(1) LF'F -- <:-=:.0 /e",r's .?': <eo" d.b.r!. 
( 2) PP - 100 - 120 j ears , (8-12 U d.b,~" SA 

e..O-iOO 
b. drainage diversitj - create age mosaics 

throughout a large area 
c. species diversit/ - break up large 

mon<) s tr'll c t ur"E! 5 

d. salvage - r'emove infested tr'ees - bef<:,r'<E! 
b r' (><) d mat u r' e s 

e. trapping - limited success 

DOUGLAS-FIR BEETLE (Dendroctonus pseudotsugae) 
, -

The DouglaS-.fir beetle in.fests DouglaS-.fir throughout 
most of the range of that tree in western North America. 
!nlS insect has one generation per jear with adult beetles 
emerging and fl / ing to new host trees from April through 
Jun e . Adults like to build up in down material. Larvae 
.feeding beneath the bark o.f host trees eventuallj girdle and 
i( i 1. 1. t h <2 t i-' '=: <2' S • 

A • H a z at" d F: a tin 9 
i. D<?nsity , Cl,g<2' , ;,~ [i-.fii·-' , and diameter' 
2. Other factors influencing hazard 

a. b 1 <)w <k,wn 
budworm, tussock moth 

c. fire scorched trees 
d. root diseases 

B. Management Guidelines 
i. Chemical treatment 
2. Biological treatment 

a. disaggregation pheromones MCH 
(methylc/clohexenone) 

b. bir'ds, insects, ,& nematodes 
3. Cultural treatment 

a. t'ot a t i <XI, lim it t'ot Cl, t ion t,) i20 /<2 ar' s 
b. mixture o~ host & non-host tr<2<2 speci<2s 
c . pt'ompt r'em(>val o.f cut h(,st tl-'ees, 1(>9 decks 
d. slash management - cull logs & large slash 

are potential beetle breeding sites. 
F:<?move (>1-' buck int<) ShOl-'t l<2'ngths ~e. " 

4 . Salvage - pl-'(>mpt t'emoval o.f irl~ested, snow 
br'('k<~rl, and wirld thl-'Ol.lln tr'<:::es, r' (~m,)ve be~<)1-"2 



November 1 year o~ attack 
5. Trap tree s - high risK ho st trees can be ~al l en 

and removed ~ollowin9 colonization & be~ore 
b r- ( ><) d mat u r -<? s 

v. SPRUCE BEETLE CDendr o ctonus ru~ipennis) 

T h .:;;, Sp j'-' lj C '~" b("~.?tl <2 i l~J.f(?~\t ·; spr'llc<=, ";p8::ie'3 thr· ';)ij ljh(>1.lt iTl<)st 

o~ thei r ra n ge in wes te rn No r th America. This insect 
generally has a two ye ar- life cycle with adult beetles 
e me r ging and ~lyin9 to new host trees usually in June and 
July_ Occasi o nall y a one year li~e cjcle is observed at 
l ower elevations. Here again adults ke f in on down material. 
Lar vae ~eedin9 beneath the bark o~ host trees eventuallj 
girdle and kill the trees. 

\/I. 

A. 

B. 

Haza ?--d Rating 
d i a. :> 10 " :.--=-ba s a I 1. Phjsiographic l(>cati(>n, 

2. Other ~actors in~luencing hazard 
a. bl,:,w d')\J.)n 
l). s- n<:,w d ama ge 
c. r o ot diseases 

Management Guidelines 
1. Chemical treatment 

--, 
~. 

a. lir:darl<?, tempor-a l--/ action 
Bi o logical treatment 
a. disaggregation pheromone, MCH 

Cultural treatment 
a. densitj. limit basal area to under 150 ~t 

and dbh -::: lE;" 
b. speci<-,:,s divel--sitj , mixtur-e (>~ host ,& n<:,rl­

host tree species 
c. logging - prompt removal o~ cut host trees 
d. slash management - cull 1<:'95, stumps ,?; 

large slash are potential breeding sites, 
remove or buck into short lengths 18" 

<:;0. salvage - pr-onlpt r-emoval <)~ in-fested, snow 
br-oken arid l.l!ind thr-(>wn tl--ees, r-em<)v\::- within 
_t2 - 1 e. mo nth s a -f t '2 (-- i rl ~ est a t i <:> n 

-f. trap trees - unin~ested high risk host 
trees can be -fallen and removed a-fter 
c,:>l(lnization, but be-fclr-e bl--cl(,d matur-es 

PINE ENGRAVER BEETLE ( Ip s F' i n i ) 

The pine engraver is a common beetle in-festin9 ponderosa 
and.. to a lesser- degl--ee, l<)dgepole pine in N<:>/"-th Am<2r-ica. In 
the Intermountain Region the insect o~ten has three -flight 
periods annuall;. The insect o~ten builds up in slash or 
blowdown and then pre-ferentiallj attacks polesize stressed 
tr e es. Larvae -feeding beneath the bark o~ host pines 
e ventuall! girdle and kill entire trees or tree tops. 



A. Ge ne r alities o~ Ips Beetles 
~ . Se co ndarl beetle - develops in wind thrown 

t (- e e s , ~ (-- e s h 1"/ .: Ij t I <) '3 s , s I ash I a r, d t (, F' S ,~ 1 i m b s 
0 ; tr ees killed b j Den droctonus beetl e s 
M u I t i F' 1 e '3 e r, e r-a t i (I r, S F' e r- / ear-

3. p o pulation s ize can es c alate wh er e su itable 
host ma t e r ia l i s ple nti ~lll 

Ou tbreakS are o~ short duration, seld o m las t 
more than one seas o n 

B. Manag e ment Guidelines 
1. • ::: hem i r: a 1 t t -eat m<2 n t 

a. sevim<)l, tempor'at-/ actiorl, appr-(>ximatE'l y 2 
,/ E' cu-' s 

2. Biological treatment 
a • bit, d s , ins e .: t s ,~ n e mat ':' des a r- E' p t--E' sen t b IJ t 

h a v E' -m i n i m a I e ~ ~ ~ ton p <:'p u I at i (> n 
3. Cultural treatm<2nt 

a. density, st<:H:I<irlg c<:>ntr-<:>l is ar, impol--tcHlt 
~actor in maintaining tree vigor 

b. timing o~ managE'mE'nt activities 
( 1) minimize the crE'ation of slash fr o m 
De C-,JIl ne 

c. slash tr<2atment - i~ mgt. activitiE's cann o t 
be optimall l t i m <~d, measur--es to t r- eat slash 
bl burning, cut and scatter into openings 
to promote drjing 

d. salvage - remove in~e5ted trees be~orE' t hE' 
b r- ':,,) d mat Ij r ' E' s 
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