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.",cs'rRnC'T

Decay associated with scars on Dou;L... s fir, in the dry-belt

region of Dritis.i-J. CollL'nbia, accounted for less than JtJ of the total

gross cubic foot volume of scarred trees. DamaGe .1;;.::; concentrated

ne~r the base of the trees in the hi&o-value butt lObS. Trde diameter

at time of logging and regional !".oisture regble, .?S \iell as scar

characteristics, ~~rrant consideration men atte~~tins to predict losses

from deca:,' funCi uhich enter t;"rou~h lOGginc injurizs. Stereui'.

sanp,uinolentur:1 ..ms res.xlnsible for 93.... of the decay volum.e recorded.



BELT REGION OF BRITI..),. COL(,1,.BIA

By

1n. ~'.. Craig_I

The annual cut of Douilas fir (Pseudotsu7a nenzicsii (~~~b.)

Franco) in the Kamloops Forest Dis trict I BritisH Colu11bh" e;-~ceeds

100 million cubic feet. ~tands ~electiv€lJ cut to diameter limits,

uith v3ryin~ decrees of 10gt,"inG cial'l\a.;;e I cover iJxtensive areas. 'Fais

damage, as ",·rell as that expected in I,oanaged stands in the :future.

concerns the forezt industry becau:;,e of the possibility of losses from

decay.

In view of the mea.~er inforwation on decay uevelo.Jment. follo:::i.nb

injury to i,nrnature DouglOJ.s fir (.:..heli 1961, Hunt and Krueber lSQ2) , an

investigation was undertaken in cooperation with the Eritisn Col~bia

Forest .jeNice in the interior dry-belt reGion of the Kamloops and

i~clson Forest Districts. The main objectives of this study :·:ere to

determire the inci::!.ence of infection, volu,'l'V3 of decay as::;uciated \:ith

various types, sizes and aees of sc.....rs. factors res:'onsible for infection,

and the identit:r and rel.:;.tive im.1JOrtance of the m.::ljor decu.y fungi.

iii!:T'rlOw

Scarred Dougl:.s fir Here sa~f1led in the rei;ions of Central

C3riboo (,iilliams Lake, Lac La nache) (A), South Cariboo-O~na;an (Clinton,

Karnloops, Okanagan Lalte) (B) ana J:.ast Kootenay (Crancroolt. Canal Flat s,

Forest Research Labor<:o.to!""j, 506 "est 3urnsi.... e .I.;,oQI.,;" '[let.aria. ...... c.
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inclutiinc. lir.:uld F'orl"s) (C) (Fig. 1). 'rne f.s.irly ciry I cool are.... s of the

Central Cariboo support primarily mLct.uras of J:buglas fir aoo lod:e~:ole

pine (?inus contorta Dougi. var. latifolia Enbel~.). The warm, dry South

Cariboo aoo lo:!er slopes of the Okanac;an drainage system sup~)()rt mix.ed

stands of Douglas Iir - iX>nderosa pine (finus IJonoerosa L.:ni's.) and Dout::las

fir - lodgepole pine. The Kootenay drainage system and areas around the

confluence of the Granby and Kettle Hivers, being somewhat more moist than

the otner two TE.cionS, support mi.;.:ed stands pri:narily of Dougl:ls fir 

western larch (Larix occidentalis ::utt.). EiGht main st.:l.ncis (circled

nwnbers. Fig. 1). 100-140 years of age, at elevations of 3-11-000 feet.

provided young scars less than 15 y~ars of 2~e. ~ecause of ths re~tive

scarcity of old scars. a nu:nJer of sl.;.:lll. randomly distribute<i stands

(A , Fie;. 1) were sam~)led to ot:t::.in scars ol":er than 15 :rears.

Trees were felled at one foot. and cut into 8-foot 10t:;s from

stump height to the to~. Ages ~ere counted on the stumps a~ dia~eters

were measured at 4.5 feet. Scars were classified accordinJ to age, size,

position on the tree and depth of damage (sup:::rficial 0 .. Gouged. Table 1.

Fi~s. 2,3); age was established qy ~scertaininb either the year of

lo:;ging or by a count 0: the annu..l rin.:;s in the callus surrounding the

scar face.

Sufficient cuts .:ere mace through. above ana bela;.. al.l scars

to expose associated stains and decay. Log anc. decay volumes in cubic

feet were computed using Smalian1s formula.

A sam91e for cultural identification of deca;}; funci T....as ta!{en

from the toP. bottom and one side of all scars, and from the gouged. area
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of deerJ .scars (Fie;. 2). Infections extetldinl~ beJ.-ond the scarred area

were sampled and tile vat tern noted. The depth of penetr-ation of HOOO

borers, fOW1d in association ;n.th the scars. h'"U~ recorded.

RESill..T3

A total of 2Y~ Doug1ns fir, 5 to 20 inches in diameter, were

fe1100 I providing 553 scars for analysis. Youne scars Here found in

Centra.l eariboD and in South Cariboo-Orkanagan stands ;.bieh had un:ergone

mechanized logging; severely scar!'ed trees occurred. mo:;t fre'1uentl;>.'

adjacent to the main sldd roads. Old scars l"ere confi.ned to ~orse-lo,;ged

stanc.i~ of the East Kootenay D.O\.; to s.n.all ra.ldoml~,.. scattered stands

throuehout all re[;:1oos; the latt~r Kere cau.;ed prirr.arily by wind-tjlrown

trees. axe bla7.€s and. vehicle damaGe along old [lbanc.l.on~ roads.

Over 70,~ of the inju.cies Here on tile lo.-,er bole ('rable 1).

Ei~hty per cent of the Gouged scars occurree in this i/.Jsition; t~ey

com~)rised nearly 40,6 of the large scars but only 12.~ of the 3mall ones.

Host uPi-'cr bole scars \;ere sUikrficial, cxce[;t for bro:{eYl tops.

'rne incidence of infection vari~ significantly (5,.., l-;IIel b;

Coi square contin(;,enc.f tables) amonr; the major region:;; inves"tigateci.

for bot.i1 young- aoo old-scar classes. 2n:\ Has usually 10\-:e1" in the

'darril, dry Saute. C.:n'iboo-Okanagan rG(;ion Crable 2). .:3i",nific"':1t

differences also occurred beh/een tue saml'le reR.S ',;.l.t"in each l:'.a~or

region. exce9t in the South Cariboo-Okanagan.

The relatively ,youn... SC<1.1':;; of the Central .::inti South c...'i.riboo

(Cli"'1ton) samples, Hhich ~"ere re.l'esentative of ~-'reJent day logging

damage, were u~ed to determine the incidence of in:ec~ion in relatio~
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to scar position. SiuB 3nJ cie~th (Table J). Unlike th~t fOWld by most

other investiGators, up~er bole scars had a 6reater incidence of

infection in all siz.e classes than lo.:er bole scars. Large sU~;t..rficial

scars, both of the uPl-'er and louer' bole, had consistently hi..;iler levels

of' infection than small and intermediate superficial scars. Gou;;ed SCars

had a higher incidence of infection than superficial injuries in small

scars, but the depth of the injury did not appear to influence greatly

the incidence of infection in lar~e scars. 1roken tops had the hi~hest

level of infection of all scars.

Decay ~as fOWld in 54; of the 68 trees having yOW'1g scars

with an average age of 12 years (Table 4). The avera;;;e decay volume

increased ••d.th increasing tree diameter. but the per cent of the gross

tree volume lost remained relatively constant. Over 80; of the tot;al

decay volume occurred in the first 16-root log in trees in the 5- and

10-inch diameter classes. and 49,) in the 15-inch class.

Decay \':as found in only 24,.0 of the 50 trees havin.; sc::.rs

with an average age of 32 years, und accounted for only 1.6~ 0; the

total e;ross volwne 01.' the scarred trees ('racle 4). The di.fference

in cause and relative position of old scars versus young scars rioes

not allow a comparison of deca develo;_ment bet ....een the tl.;:o classes.

Pitch covered the surface of most sc~rs (Fig. J) and

imfJregnated the \..ood to oe)ths of 4 em behind the ca:;;e-hardened scar

race. In all instances nhere decay occurred it tJa:; confined to the

heart~~od present at the time of logging behind this pitci1-imprevn~ted

layer : heartt;IQod added subsequent to scarrin,;; hr:Q not been invaded by
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the decay ~·ungi.

To appraise decay pro~ession in rel~tion to scar ace, lo~ses

were recorded in 4- to 6-year-old scars and, 6 years l~ter, 10_ to 12-year-o~

scars 1n the same stands in the Central and South Cariboo (Clinton) rc:ions.

i~o significant volume of dec~ deY'eloped in the 6-year period in the dry

Clinton staoos ('rable 5). whereas in the more moist Centr-.J. Cariboo rer,,"ion

the decay volume incre.:...sed from 0 to .5. 2;b of the gross cuuic foot volwne

of the injured trees.

Three of the 10 fune;i isolatc.'<i from uecay associated Hitn SCiJrs

were res.)()(lsible for 99:0 of the damage recoro.eti (1'aCle 6). .:itereum

$l:'!..c;uinolentu:n. 'the only fun;us associate(; ,·lith SCars o~: all 'ty.:cs .and

aees. far exceeded .:1.11 otder fungi.. in incicience (92,,,,) and .::IS a c.:ause of

deeaJ" (9),; of the decay volume). Trametes seria11s 3110 ConiaJhors au":.eana

were next in 1m! art.snee, each causin~ a): roxirr..:.tsly 310 a:· the decaj". "toe

majority of the funE;i ..;as present as secondary infeCi.ians in as.3ocia tian

~rimarily with ~tereum san~uinolentum.

Only Stereu."J\ zanr-ulnolentu:. ami Penio "..harD. S6 ")tentrio.1alts

tlere isolatou fri..1n all t.hree r..:...:lo.1~ S.::i.',lZ'J. d; Tr::;rl~tc.:;> .:.;erlalis .:;.nd

Conia hor .uteana i'avura. tIlo If.c.ist Cent ral CD.~·icoo .:.:.n ~ ..:.:lst 1:0 It ·~r.ay.

lihi::'c !"omp-s caianderi Has 3SS0Ci<:l.tc,- .:ith $tl:cre..J.m scm·;uinol::nt~'-n only in

the west ranie 0; the dry belt.

,jooci-borers \·.e~·e 2s:;;oei:te.... 1.1.th 22r, or t .._ h.i' ctec. sc.:.:-s ,:md

13,0 0.•: l..be unin.fr:clcd 3:cars; penetrc:.t_vn K<o~ a~ .ro:d.tl'ately tr•.::.." c': tr.e

decay I \ ...1:.en f;resent.



COi:JCLU;;;;ICi':.;;o .n:i.J ...iiJl·l.h.RY

'l"ne study confirm:=; the findings of Shea (1961) ancJ. :iunt and

Krug:~r (1962) that Dougl;;::; i'ir po~sesses consiuel'alle re.:;;istnnce r.o clecc.;:,·

deve10~oment i'ollO\!ing inEection throubh scars. Co:Ise(~'Jently, losses in

this species ,.;iJ.l be of less sit,TIific.9.ilc6 than those recorcied for some

or the other commercial 51 ede::>. e. ;:; •• Hestern hemlock (Tsu;--<l hd('ro'byl:'~

(Raf.) Sare.), the "true firs (Aci2:3 sf'~J.) and tbe spruces (P~ceo sp~,.)

(.rijlt and Isoac 1956. ParLr and Johnson 1960).

The incidence at· illJ,:o:.c:"ion ..cs gre~tcst l:here the scars ..lere

laree and the woody tissues had been ~ouged. Although, unCier the cor,r":itions

of this study. the incidence of infection W,tS hiche:;;t in uf.l~;er bole scars.

the development of decay 1I2.3 mo:.:t ::;i[Tlii'icant h'hen assocL,ted ..TUh SC2rs

in high-v<>lue butt lObS. Nost lO~2in::; injuries were located ne::.1' the b:o:se

of the stem and 21J._'eareci to be t.he result of s!d.tiding practices.

The study underlined a need for kno..l1.edce of stand history and

site conditions as \'Iell as scar characteri::.tics 'I·ben atte:r,.:1tin.::, to estirr.ate

present and future losses from decay fellaHin .... lO';6ine injur;)f. uecay •

•;fien it eCCUL·red, Has confined tu the heartvlOoo. ~)r'esent at the t:L~.e of sC:lI'rin£,.

Conse<':luently, tree diameter at that point in till~e is an i"l'l'.port<!.nt factor to

be considered in relz.tion to future decay lo~ses. AlthCUj1 the ~JTI:'ile ~;3.s

5UC.~ as tv Live only an indication, j"noistur~ regil:1e Gi: "tne site ~.', cared

to be correlated .lith decaj' develoc"cnt. The inciuence of infecl.ion and

incre,?:;:;e oi.' decay volu.lle with tLr.e HE'S sicnificantly :::reater in ti:s r':o:1..st

Central Cariboo than tn the dry .-:iout;'1 Co.riooo-C!':<J.na;,;an.

The results of thi~ ST.uci.y ShOI·.l til<2.t J.lel'e lo[;(;into; has ~cc ..rcred



in trees of commercial size and slddding damage is prevalent. lo~ses

f'rol"l decay t particularly in the bl;;h-value butt locs, t.;ill CBol.;..e a

significant econotldc loss in stanos groui.n:; in the more !l.oist ~)Qrtions

of the regions.

'rne author is grateful to Hiss D. Chu • Forest Research Laooratory.

Victoria, for identification of fWlgi in culture; to hr. G. Reynolcis for

assistance in field sa,,11)ling, ami to :Jr.:l. D. ii:. ;:;ti~cridge. R. ii. Smith

anJ. G. '0;. '-allis for advice on the manuscript.
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Figures

Fi...;ure 1. H....p of the interior british Columbia Douglc.s-fir uF'J-belt

resion st.otvin~ the location of the; ei~t main staoos (numbered)

and the rando:nl.y distrioutc-d stands (. ) sam~led.

Figure 2. Seve.rely ~ouged 10.)e1' bole scar caused by a caterpillar tr:.lctor

blade durin.:; ~Liddin.; opt.rotions.

Figure 3. Laree sU!'l..:Jrficial 10;.;e1' 0010 sC;;J.r caused by a f:<>111n tree dunnE;

logging operation. Note the heav)' 91tch now over tr.e face 0;

the scar, ty:)ical of this type of injurJ_
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Table 1. Fre1uency of occurre~c~ of seers in r>lation to size. de. th ana

pO.:iitiO:l on Dou.).i."'~-.l:ir trees •

suo _rficial

rosition
.::iize lJ
class

De. :t.r cl.:.lsS Y
Tot<:J.

l.o:;er bole

upper bol.e

S"'all 61 8 69

intenn. 130 30 160

lart.e 102 63 1'<0-,

total 293 101 394

sr.lall 65 20 J, 85 :21

interm. 45 4 49

lare;e 22 3 25

total 132 27 159

.!J small. = 0 to 36 s~ inches; inwenTiE~diate = 37 to 144 S~: incnes;

1aree = 145 + sq inches

£/ superficial = bark and cambiUJn re:'lovoo; eougoo = sa~.~·looLl or hsart:'lOod

affected.

J/ included 17 broken tops.



Table 2. Relation 0 sc~r occurrence on uouGl~s fir to i~cicence of infection

by decaJ' fu.'lbi in differer.t ref:ions and localities.

.jcar type Region Locc;.lity AVB No. of
.,

"abe :5C3rs infac.

(1) 11 8 87 20.0
S. Cariboo-Ckana£an

(2) 5 88 26.0

6 175 22.8

(}) 7 142 55.6
Cen. Cariboo

(4) 4 56 76.0
Young 6 198 62.1

scars
(5) 14 14 64.J

(6) 1J 17 82.4
E. Kootenay

(7) 10 20 90.0

(2) 10 17 41.2

12 68 70.6

s. Cariboo-Okanagan ( R) 2J
27 7" :L4.9

Old
Cen. c.:.riboo ( it) 21 25 40.0

scars
E. Kootenay ( it) J6 1J JO.8

!J Circled. nwnwers. r'ig. 1

2J fi = ranciom .;;atri_~le areas - (. - nE· 1)



Ta ble J. aelation of position, size ;.1... c.;"" tL of sc_r to incL...e:lce of

infection by ciecay funLi. in r:.out;l~s fir of tile \:.entnl ane. South

Cariboo (Clinton) region•.

Srall and inte~.. scars L<lree scars

?osition superficial g6ulled sup~rficial gouged

no. ;, inf. no.p inf. no. ,~in!. no. ,'" in!'.

lower bole

up:)er bole

114

62

22.B

54.8

27 59.2

141./ 92 •8

66

11

50

°
50.0

°

1/
~ Includes broken tops



Table 4. Fre_.uencj" 0_ in.:.~cction ~.nu volu"1IE' of ,;..eca;: asscci,:..tc<.i ',"ith SC;d"l'ed Doucl<.., i'ir of

V;",rious diC'.Iiet2r classes.

~v.:; sc~r :.11010 tree First 16-ft log
ace
(yr) mam no. ~ avo:: [70SS 'lV L; Jec,:;.:>-' ,I Gross f'J info ,J cross ,,' total

class info volurr:.e volun:e volu.,e volu.1lI3 decay
(cu :t) (cu rt) deca;red ueca.,-~ v(,.lw'.e

5 12 58.) 4.) 0.15 ).4 58.) 4.3 80.0

12 10 )6 50.0 1).) 0.27 2.0 52.9 4.0 91.8

15 20 55.0 25.) 0.85 ).4 55.0 ).8 49.0

68 5).7 15.2 0.£0.2 2.7 55.4 ).9 65.5

5 5 20.0 4.7 0.26 5.6 0 0 0

)2 10 )5 22.9 11.0 0.18 1.7 21.2 2.4 70.4

15 10 )0.0 28.2 0.)2 1.1 16.7 0.3 100.0
".- ~ - - ------------_._------------------ --
50 24.0 1).5 0.22 1.6 18.6 1.8 62.1

--- - _._----



Table 5. Frequency of infection and volume of decay associated with

Doucl~s fir, 10-inch di2meter cldss, in the Central and South

Cariheo (C1.inton) regions, 4-6 and 10-12 years after sc<:.rring.

Region Scar No. 110. /" Gross Gross ,~ Gross
age trees SCflrs scars tree decay vol
(yr) ini:. vol vol deca,yed

(cu it) (cu it)

4 17 27 82 325 0.0 0.0
Central
Cariboo 10 18 27 79 226 10.7 5.2

6 49 68 19 597 0.0 0.0
South Cariboo
( Clinton) 12 12 1) )1 144 1.3 0.9



Table 6. Frequency of occurrence and relative importance of various fuolP- associated with

infected scars of Douglas fir.

LO\'l'er
%of

infec.
scars

White rots
St~reum sanguinolentum 62.8

Penioohora sertentriona11s 0.8

Poria ferrURineo-fusca 0

Peniovhora separans (tr) 11
Stereum chaUletii (tr)

Unkno~m ilhite rots 0

Brot-Jrl rots

bole

" ofdecay
vol

28.0

o

o

o

o

o

23.9

1.3

0.4

o

o

0.4

41.3

o

0.4

o

o

0.6

5. 1

o

o

o

o

o

23.6

o

o

o

o

o

91 .8

2.1

0.4

( tr)

(tr)

0.4

92.9

o

0.4

o

o

0.6

Trametcs serialis

Coniophora puteana

Fames caj<ll1der1

~ asiatica

Poria xanthn

1.3

1.3

(tr)

(tr)

( tr)

2.6

2.8

o

o

o

2.1

o

( tr)

o

o

0.2

o

o

o

o

0.4

o

(tr)

o

o

0.3

o

o

o

o

3.8

1.3

( tr)

( tr)

(tr)

3.3

2.8

o

o

o

1J ( tr) = $econdarJ in.~cction usually found .3ssociated With Sternum s.3nguinolentwn




