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ABSTRACT. -- The occurrence of PheUinus have been examined for predictive use but their
(Fomes) igniarius white trunk rot in 45- to correlation with white trunk rot incidence was
50-year-old trembling aspen stands can be poor. Many stands that were identified as low P.
predicted by applying a constant to the stand igniarius occurrence areas broke up from white
basal area with P. igniarius conks to estimate the trunk rot in the following 10 years.
total basal area with P. igniarius rot. Future decay
projections can be made by reapplying the basal In view of the volume of aspen in the Lake
area of hidden decay for each 6 years projected. States and the magnitude of the problem, this
This paper describes the methods used to study was begun to find a better way to estimate
determine the constant and how to use it in the the amount of white trunk rot in aspen stands.
field.

MATERIALS AND METHODS
OXFORD: 443.3--172.8 FO:176.1. POPULUS

TREMULOIDES. KEY WORDS: Populus trem- Eighteen 45- to 50-year-old trembling aspen
uloides, de_ay, projection, stands were examined for incidence of P. igniarius

decay (Schipper and Anderson 1978). This age
White trunk rot, caused by Phellinus igniarius class was selected because stand breakup due to

(L. ex Fr.) Quel. , is the most important rot of P. igniarius is usually not a problem in younger
trembling aspen (Populus tremuloides Michx.)in stands in the Lake States. Six stands each in
North America. For years, foresters have needed Michigan, Minnesota, and Wisconsin were ex-
an easY method to estimate the extent of P. amined. These stands were located in the Ottawa,
igniarius rot in trembling aspen stands. Site Chippewa, and Chequamegan National Forests,
index, soft, aspect, and a variety of other variables respectively.



The examinationprocedurewas to arbitrarily salvagethe wood beforebreakup or whether
selecta startingpointIchain(20.1m) infromthe harvestcan safelybe delayedtoallowadditional
edgeofthestandtobe examined,and toproceed volume increment.Although stands can be
from thatpointin a cardinaldirectionalonga examinedforP.igniariusconks,an averageof6
transect20 feet(6.1m) wide. The first85 yearsis requiredbetween the time infection
tremblingaspentreesencounteredonthetransect occurs and the firstconks become visible.
weremeasuredford.b.h.,examinedforvisibleP. Thereforeconksonlyrevealtreesthathavebeen
igniarius conks, and tested for hidden decay by infected for a least 6 years. If stands are examined

•taking a core sample at d.b.h, every 10 years or even more infrequently, breakup

RESULTS may occurina standthoughttobe relativelyfree
ofdecay.By examiningtreesforvisibleconksand

AnalysisOf the datafrom the 18 standsafter then estimatingtotalbasalarea of treeswith
•d.b.h,hadbeenconvertedtobasalarearevealeda decay,thegeneralhealthofthestandatthetime
relationbetweenthebasalareaofaspentreeson a ofthesurveycan be determined.By thenusing
plotwithvisibleconksand thetotalbasalareaof thefactorfortotalbasalareawithdecayatpresent
aspentreeswith decay {table1).The average asthebasalareaoftreeswithconks6 yearsinthe
basalareaoftreeswithvisibleconksrangedfrom future,thelandmanagercan determinewhether
2.31feetsquared{0.21m 2)in Michiganto 3.31 the standisapproachingbreakupor whetherit
feetsquared{0.31m 2) in Minnesota.Hidden can safelybe retainedforfutureharvest.Using
decayrangedfrom1.16feetsquared(0.11m 2)in thecurrentamountofhiddendecayasan estimate
Michiganto 2.76 feetsquared {0.26m 2) in offutur_edecayassumesthatinfectionoccursata
Wisconsin.However,when theconversionfactor constantrate.Thismay notbe avalidassumption
neededtocomputethetotalamountofdecayon a and infactmay errtowarda higherinfectionrate
plotwas determined,we foundthatthebasalarea thanwouldactuallyoccur.
oftotaldecayaveraged1.9timesthebasalareaof
treeswithconks,witha standarderrorof0.17.

ESTIMATION PROCEDURE
Table 1. --The average basal area and factor de-

termination for the six stands examined on each of
the three National Forests 1. Determine the basal area of trembling aspen

trees with one or more P. igniarius conks. At least
: Average basal : Average basal : Averagebasal I0sampleplotsshouldbe usedperstand,more in

National : area of aspen : area of aspen : area of hidden

Forest : on plots : with conks/plot : decay/plot I less umform stands {fig.I).
Ft z

Ottawa 29. 354 2. 312 i. 166

Chippewa 26.853 3.313 2.696 2.MultiplythebasalareaofaspenwithconksbyChequamegon 29.93 3.176 2. 756

i Hidden decay factor ranged from 2.89 to 1.01; averaged the factor0.9 to esthnatethe amount of hidden
1.9 with a standard error of 0.17 decay, then ad_ this basal area to the basal area of

treeswithvisibl&conkstoestimatetotaldecay.

DISCUSSION 3. Correctpresentvolume for6 yearsgrowth
{table2)and reapplythehiddendecayfactorto

In the Lake States,aspen standsolderthan thetotalbasalareawithdecaydeterminedabove.
about40 yearsaresubjecttobreakupdue to P. Add thishiddendecaybasalareatothetotalbasal
igniariusdecay.Elsewhere,suchearlybreakupis areawithdecaytoestimatetotaldecayin6 years.
rare..Breakupreferstothephysicallossoftreesin

thestandthroughlossofwood fiberdue todecay 4.Repeatstep3for12years'growthandestimate
and stem breakageduringwind stormsdue to thetotaldecaythatwillbe presentinthestandin
weakeningofthestemsby decay. 12years.

When a standin theLake Statesisabout40 5.Decidewhetherto harvestnow or whetherit

yearsold,the land manager must be ableto canbe defered,basedon theestimatesfordecay
predictwhetheritmust be harvestedquicklyto atpresentand in6 and 12years.
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Age 45 Basal area factor 1.9

- I. TREE COUNT .....

(I) (2) (3)
Plot All trees Trees with conks

2 L_ "
!
t

I0 _ ""

Z I0 80 20

8 2

Basal area/@cre 80 20

(multiply _ by

basal area factor)

II. CALCULATIONS

Basal

A. Current stand - Age 45 per acre

i. Stockings all trees : from tally 80

2. Observed decay : last line, col. 3, tally 20

3. Hidden decay : line 2 x 0.9 18

4. Total decay : sum lines 2 and 3 38

B_ Stand in 6 years - Age 51

5. Stocking, all trees : line I plus growth (table 2) 91

• 6. Total decay : sum lines 3 and 4 5__6

C. Stand in 12 ye@rs - Age 5__7

7. Stocking, all trees : line 5 plus growth (table 2) I00

, 8. Total decay : sum lines 3 and 6 74

Figure 1.--Example of initial survey and the subsequent
calculations. Assumes a lO-factor point sample cruise on 10
plots.

Table 2.--Net periodic basal area growth by age and stand
density (Schlaegel 1972)

(In ft2/acre)

Total stand : Basal area

age (years) : 20 : 40 : 60 : 80 : i00 : 120 : 140
20 2.39 3.40 3.89 4.03 3.92 3.62 3.14

25 1.92 2.72 3.11 3.23 3.04 2.69 2.51

30 1.60 2.27 2.59 2.69 2.62 2.41 2.09

35 1.37 1.94 2.22 2.30 2.24 2.07 1.79

40 1.20 1.70 1.94 2.02 1.96 1.81 1.57

45 1.06 1.51 1.73 1.79 1.74 1.61 1.40

50 .96 1.36 1.56 1.61 1.57 1.45 1.26

55 .87 1.24 1.41 1.47 1.43 1.32 1.14
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Examples of the results of two surveys are shown below.

" 45

Stand i Stand 2

Age Age
45 51 57 45 51 57

Basal area
..

per/acre 80 91{table 2) 100 80 91 100

Basal area/acre of
trees with conks _ 20 5
(P. igniarius) (xl.9) (xl.9)

0

Basal area/acre of
trees with_rot -
estimate

(P, igniarius) 38( + 18) 56( + 18) 74 9.5( + 4.5) 14.0( + 4.5) 23.5

Basal area/acre of
trees with sound
wood-estimate 42 35 26 70.5 77 76.5
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