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Abstract
\:da.res of..Pbell.inz.t,. uEini .tM:l:.L) cLlberrson (porid uehii) trom above 1,675_m elevarion
d,d not cl,tter srgn,t'canrly lrom rhose below 488 m in growth or survival under valious tem_
pemture regime!. The fungus generally survived from _5. to 12. C for up ro one year.
Lroear groqrh was general ly  besr at  2 j 'C,  fo l lowed by 20. ,  15. ,  10. ,  10",  ;nd j .  C. '

li roduction

Phell.i.nw uai.xii (Murr.) Gilbenson (Poria ue ii) causes a severe root disease of
western conifers io diverse habitats. Recent rnmsulemen$ of rate of disease develop-
ment at elevations exceeding 1,524 m in Oregon's Cascade Range showed a radial exten-
sion of infecion centers averaging 34 cm per year (Nelsoo and Hartman, 1!/j).
This is sornewhat greater than that estimated for Douglas-fir at lower elevations
(Ch i lds ,  1970) .

To determine if differences existed between high- and low-elevation isolates of
P, u,ehii in their ability to grow and survive in the labotatory over a lange of tempera-
tures, we tested five isolates of the fungus from above 7,675 m atrd five isolates from
elevations between 137 and 488 rr,.

Methods and Malerials

Isolates of P. utebii wete obtained from Douglas-fir (Pserdoxuga menzietii lMn[.)
Fraoco) in the Cascade Range and Olympic Peninsula of western N7ashingron (T-
isolates) and from Mounrain hemlock (Tt*ga tnerteniana lBong.) Carr) in the Cascade
Range of western Oregon (\i7-isolates).

Isolate nattzber Eleualion Location

T-t5
T-6'
T-102
't-122

T-125

488 m near Randle, \fash.
33) m near Carson, Vash.
137 m near Elma, Vash.
380 m near Quilcene, Vash.
180 m near Quilcene, $fash.

rr-1 \
w4 |
nr-e i
17-12 \
w-13 /

1,675-1,677 m Villamette National Forest near Waldo Lake. Oreson
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All W-isolates had been held in culture on malt agar at 2" C fot neady two years.
T-isolates had been held similarly for mote rhan ren years. All isolates were grown
on malt agar in petri plates.

Linaar Grca,tb Study

From the leading edge of colonies of each isolate growing on mal't agar,4-mm-diameter
disks were taken with a cork borer and ffansferred ro centels of petti plates contain-
ing 30 ml of the same growrh medium. Three replicate plates were incubated at 5', 10",
I5",20",25", and 30o C and colony diameters measured to the nearest millimeter at
daily or less frequent intervals, depnding upon rare of growth at a p@rricular tem-
perature. Growth of each isolate ove! rime was plotted for each temperature, and rates
of growth (over the linear poftioo of the curve) were compared.

Surtfual Studl

Each isolate was grown on autoclaved red alder disks (6 to 8 mm in diameter and about
3 mm thick) loosely arranged over gravel and water in 60 ml-capacity French Square
bottles. Forty disks q/ere placed in each bottlg and three botrles for each isolate were
incubated  a t  -20 ' ,  -15" ,  -10" ,  - t ' ,2 ' ,25" ,30 ' ,32" ,a td34"  C.  A f te r  0 ,  1 ,2 ,
4, and 8 days and 2,4,8, 16,24, 32,42, ard, 52 weeks of incubation, tbree disks were
removed from one of the botdes for each isolate at each temperature and plated on
malt a"gat at room temperamre to determine viability of the fungus. The two remain-
ing bottles for each isolate ar each temperarure were used only if the first became
contaminated or dried out, or to substantiate loes of viability qrhen it occurred in the
first bottle.

R€6ulb and Discussion

Linear Grotuth St*l,y

Growth of all isolates was best at 25', followed by 20" and 15' C. For the remaining
three temp€ratures, gros/rh was besr in seven of 1O isolates at 30' followed by 10' and
5' C; three isolates grew best at 10' followed by 5' and 30" C (T- )5, \tr-4, and S(-12 ).
Li et al. (1)61), using a single isolate of P. weitii, tourd no growth ar 30' C and
optimum glov/rh at 20" C as compared with olNima of 25' C in this study. Average
growth rate of low-elevation isolates was better thao that of high-elevation isolates
except at 5o C (Table 1), but thefe wele no sratisri(ally significant differences in growth
between the two gtoups (p - .05) when comlmred by analysis of variance at each
tempemrule or by regression.

TABLE l Average daily ..inc rease. in colony diameter of high- and low-elevation isolates of
(Detuflrt aetnt on tlult agaf,

Incnbation tempetature (Centigrade)

Elevation group 5 ' 10" 1 t '

mm
Iow
High

(T)
(v)

12.52
r1 .98

r5.14
14.58

3.42 4.86
3.82 4.76

19.04 5.60
18.52 4.90
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Sutoi'ual Surdy

Pbelknu toeit'ii survived in all cases for a year a! remperatures from -5o to 30o C and
to 32" C in all but one clone (T-55). Survival among clones of the fungus varied
little at other temperatrues and times ob,served. Most of rhar variatioo occurred ar
-20" , -15", and -10' C, and swvival ar rhese remperarules did not exceed four weeks
in any case. Only one clone (17-13) failed to survive at least four days at ,20' C.
There appeared to be no difference in survival berween high- and low-elevation clones
at the times and temperatures observed. Survival was somewhar poorer than thar re-
ported earlier {or another clone of P, u,ei.rii in Larget alder stem sections (Nelson
a Fay, 1)7 4).

The two groups of isolates of P. ulebii rested here vrere from diverse habitats
( different latitudes, elevation ranges, soil origins, and hosts ) and had beeo held in storage
for different lengths of time. Even so, they appeared to have as much variation in
go$th and survival within groups as between rhem in response to the experimenral
conditions of time and temperatule. Greater variation between groulx might be dif-
ficult to explain since the fungus in general apl'€ars to grow and survive over a vride
range of temperatures as well as in a diversity of soilg host species, and geographic
and climatic extremes.
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