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Fungi were isolated and collec1'ed from Alaska-yellow cedar (Chornaeq90ris noorhnrmrrrl trzes and 
~dent~hed to helo delerminc ifanv could be the orimarv cause of the extensive decline and manaliti 
. ~ . ~ h . r  rr.lwolc;rcc 5pectes in so"theart Alaska '0fthc.20 wxa o l t ~ n g  i\olatr.l rnd 3 3  .d..r.tc.? sc 

:J\.I drc neu reponson 4laskn-)cllou cedarmrl24arcnru rcponr Cr~mr. 4la,ra ..r rn) :ho,t l'rr. c c , ~ , . :  
2 .  i..nyt ucrc rrponed on .\la5ka-)ellou cedar. thrrcfore. 3 1ur;r. 01 17 i i n p  ns\e  now nrrn rrp,rir. l  
on thts tree specres in its native range. Several potential pathogens were lbund in southeast blaslu. 
4rm11lorm sp., Gymnosporong!um noorkarense. Seirrdium cardinale. and dporrrmser~a sp.; however. 
their low tnctdence or association with non-symptomatic tissues of larka-yellow cedar suggests lhai 
none is the pnmary cause of the extensive declineand monality. 
Key Words: Charnnecvparis nmtkarens~r. Alaska-yellow cedar, Alaska. fungi 

Alaska-yellow cedar [Chamaecvparis noofka- 
!rrrsts (D. Don) Spach] is a slow-growing forest 
tree species ranging from Prince William Sound 
In Alaska. south through British Columbia. t o  
rhc Oregon-California border (11). Its tight- 
gralned. decay-resistant heanwood makes Alas- 
ka-yellow cedar a valuable and useful tree (5). 
.Alaska-yellow cedar is currently suffering from 
an extensive decline and mortality of unknown 

ka (FIG. I ) .  hlethods ot is~latiorl.  nlzdia il:cd 
and tree symptoms are repo i t t~ l  else? herr (12). 
Many of the  isolated fungi were placed on a tern- 
perature gradient plate u ~ t h  tiear ulrravtolet i l -  
lumination (approx. 360 ntni to induce sporu- 
lation (20) before iaentilicatlon was atleri1gtc.3. 

Fungi spomlatingon Alaska-) ellov:cedar tvcr~. 
primarily collected from unmanaged nld-grouth 
forests in the vicinity of Peril Stratt. Slocurn 4rru. 

. I ~ . W  t I i r ,~uehd~I \outhea$t 4laska (?',on over and Kenncl c'rcch . \ t ~  < hlchapll i n J  L)iu.lr.>l la- 
15 .1 .  . I  Ilcctarci ,321 T o  date. no comorehen- lands in wuthca\t . \ I . I S ~ J  I FIG : I i r r l l t i  I ~ L . :  I . . 
slve list of fungi. pathogenic or saprophytic. ex- 
l s ~ s  Tor laska-yel low cedar. Insufficient infor- 
mation about pathogens of this tree species has 
limjtcd eifons to determine possible agents re- 
rpons~ble for thts problem. 

The purpose of this paper is twofold. Since 
previous repons of fungi on Alaska-yellow cedar 
are scattered in the literature. I compiled them 
into one list (TABLE I). Few of these repons are 
from southeast Alaska where so many cedars have 
died. Consequentlyl I also collected and isolated 
;as many fungi as possible from live, declining, 
or dead Alaska-yellow cedars in areas with ex- 
tensivemonality todeterminewhich. ifany. fun- 
g~ might contribute to the death of these trees. 

MATERIALS AND METHODS 

1987. The location. tissue type, rissilc currdi t~ui~ 
(liveor dead). crown condition oftrce. foiesl~) , lc  
(e.g.. bog. semi-bog. hctnlock-cedar iorest). cir- 
vation. and date were noted Tor all collsct~ons. 
Collected lung1 wereair-drted or hxrd in R t t r n o l ~  
acetic-alcohol (F4.A) (3) for later mtc~osco~ric  
identification. Charactenstics used in the idcn- 
tification ofthsse fungi. such as  morphology and 
measurements of fru~ting bodies and spores and 
the appearance of fungi in culture. are dela~lcd 
elsewhere (12). Representative fungal syeclmens 
were placed in the Oregon State TJniveritt? 21)- 
cology Herbarium. 

RESULTS A N D  DISCIISSION 

Fungi previously reponed from Alaska : tllu\v 
cedar. in the form of host lists and rnvculorrcal 

Fun& were isolatedfrom tissuescollectedfrom studies, are listed in TABLE I. The patholog~zai 
60 healthy, declining, o r  dead cedars whose roots roles of these fungi in other forest systems range 
were excavated (15. 16). Most trees were located from strict saprophytes to specialized obligarr 
in areas expressing severe cedar mortality on parasites. Of the fungi prevthusly r z p o n e ~ l  on 
BaranofandChichagofIslandsin southeast Alas- Alaska-yellow cedar. .Armr/lnrra sp., G " , i z , r , ~ ~ p ~ -  



FIG. 1. Fungi were isolated and collected from Chamaecyporir nootknremis in southeast Alaska, primarill 
~ i i  rlie v~clnity of Peril Strait. Slocum Arm. and Kennel Creek on Chicagofand Baranof Islands. 



TABLE I 
Ftniol P ~ O U S L Y  REPORTED FROM ALUKA-YUWI+ CTDAR ( C I I A I I A ~ C ~ Y  I X I ~  : . ~ o r ~ n r , . ! . ~ , ~ )  

-- -- .- -. -- .- ~ ... -. . - 
Fungus Reference source 

- -- - - .- - I - 
Ascomycetes 

i(.yrerfnn cupressinn Cke. 
Chloroscypha semen Seaver 
Cyonodism occidenrolis E. Muller & M. L .  Farr 
Eriorphnerio verrnicularis (Nees: Fr.) Sacc. 
G e l o r ~ n o d ! ~ r u i d  Kanouse & A. H. Smith 
Herporrichio juniperi (Duby) Petr. 
Pleorporo lnricino Rehm 
Seynesrdln juniperi (Desm.) Am. 
Twblidaria wmhingtonemis Kanouse 
l'enruna lanea Dearn. 

Easidiomycetes 
Almrodisctcr weirri Bun 
Anrrodia xanrha (Fr.) Ryv. 
4rmtilana ~ p . ~  
Borqubmidiurn obrusisporum John Eriksr. 
Docrybolur karsren~i (Bres.) Oberw. & Pann. 
D,plomrroponcr lenrs (Karst.) Gilbn. & Ryv. 
Fo?,rrropsrs pinicola (Swanz: Fr.) Kant. 
Gloeoph.vl/um sepiariurn (Wulf. : Fr.) Karst. 
Gyrnnospornnglum nwrkntense Anh. 
Hvphodotrrra paliidula (Brcs.) J. Erikrr. 
If~ptiodonrra subaiuracea (Karst.) 1. Erikii 
.!aiin,o of@llarea Bres. 
.,Vid~tlarra s p  
Oli~oporus sericeomollis (Rom.) Porn. 
Phanexhaere sanguinea (Fr.) Pouz. 
Ph~lhnur pin; (Thore: Fr.) Pilit. 
PheNlnns iverrii (Mum.) Gilbenson 
Yerpula hrmanrioides (Fr.) Bond. 
Ttrbulrcrin~rr regrfirus (Jacks. & Dea1d.l l hn l :  
Yeron~pha1,na rampanella (Batsch. : Fr.1 I ti . ,  ... , . 

Oomyceter 
Phvrophrhorn Inremiis Tucker & J .  A. hl i l t .~t i .  

kuterornycetes 
.i~!reobandium pullam (de Baryl Am. 
Con.n~um berckrnnnlr Milb. 
C~~rorooro obrerir Sacc. 
~n~e;hardrrella olbo Funkc 6 
Gibhera sp. -. 7 ;  

Koborrnn rh~ilae Schneid. & An 7. 6 .  P 
Kirch.flernrella rhujina (Peck) Pomed. & Ether. 10 
Pe~ralor~a rhujae Sawada I 
Perraior~op.~rsfuneren (Derrn.) Stey. 6 .  7. i. I, 
Plromopszr iunlperovora Hahn ? 1 
Serndiurn rnrdinnle (Wagcner) Sutton & GCron 30 

~ ~ ~ 

See literature cited. 
'Although re~nedasArrnii/aria mellen. the sw;16c taxan on Alaska-ye!lo,.% ccdar is not h~-;.; ~ r , l -  :. , . : .  

o i  species is now under laxonomic investigation. 
' Funk ( 6 )  considered this species a mycoparaslle of Csrmporo: thus i t  ma? not rnvade rcrl:~; ,I:' . - I 

not lncluded in the host list. 



TAB= I1 

FUNGI COLLECTED (C) AND ISOUTED (I) FROM I\LI\SM-Y€l.Ww W A R  (CHAMAECYPARIS NWTKATENSIS) D4 

SOwmA.STI\LI\SKA 
-- 

Origin 

Stem Bear Live New Old Downed Foli- Seed- 
Fungus Roolr leslon war bark snag snag l og  Twig age ling 

Ascomyceler 
.Asrrrr,!u cupressinn 

OSC" 47.250' C C 
Benin rnurrliorrnis (Tode. 

F r l  de KoransLb 
OSC'47.549 C C C C C C C  

ierolo<~~xris sp.' 
o s c a  47.533 C. I 

Chioror;.ypna seaveri C C 
Dtrnrm r p a b C  

OSC" 47,559 C. I I 
Dorhidea sp: C 
G ~ i a ~ ~ ~ o c i i ~ ~ ~ u ~  17avtdur~ C 
G~io?rzorii~/ia ID: I 

cl Perr ' 
OSCtl .I8 1311 C C 

Hv,,hudonrio urperu 
(Fr )  J .  Enkrs'"" 
osce 47.551 

1 actanu delio<rsin 
0%) S. F. Gray' 
OSC# 48.124 

C C C C C  

C 

C C C C C  

C C C C  



TABLE I1 

c o r n  
-- 

Onun 

TABLE I1 

c o r n  
-- 

Onun 

Stem Bear Live New Old Downed Foli- Seed- 
Fungus Roots lesion scar bark snag snag log T w g  age llng 

Naefnaroloma dispersum 
(Fr.) Karst:' 
OSClf 48.128 C C 

Plslrllaria sp." 
OSC# 47.558 

Pol.vpom elegans 
Bull.: Fr: 

Preudoh,vdnum gelarinosum 
(Fr.1 Karst.' 
OSC# 48.125 

Skelerocuris amorpha 
(Fr.) Kotl. el Po~z.~' .* 
OSC# 47.554 

,Xeromphalina campane/la 
OSCP 48.126 

Unknown basidiomycete I 
Unknown basidiomycete 2 

.4poxrrarxer,o sp:.'" 
OSC# 47.552 

Borwrrs nnerea Pen.' 

Leprographium sp: 
OSCP 47.557 I 

Phrnloohora mdinri 
( ~ a n n t )  Conantab 1 1 I I 

Phoma ~ p . ' ~  I 
Sepronema .seredens 

Cords'.) I 
Serrldium cardina1eb I 
Soerazzinra rncho/ouhrlo 

Fint repon on Alaska-yellow cedar. 
' Fin1 repon from Alaska on any host. 
- Identified by Dr. A. Funk. 
Vdrntihed by Dr. R. Gilbensan. 
' OSCr refers to herbarium accession number for specimens deposited at Mycology Herbcum. Uepanmenc 

of Botany and Plant Pathology. Oregon State Universaty, Cowallis. Oregon. 
L .  delirioslcc may have been mycorrhizal with rools of other comfm growing in the scar an  cedar: thus. it 

Is not included in the host list. 



iotiji!tim nootkarense Arth. .  Pitirophrhorn 
loteral i~ Tucker S. Milbrath. tiahatrnn thlijttrn 
Schneid. 3. 4m. and Seirrdiutir cardiriaie (Wag- 
rner) Sutton & Gibson are known pathogens. 

Fruiting bodies of 33 fungal taxa that were 
collected from Alaska-yellow cedar in Alaska were 
~dcntifird to genus (TABLE 11): 23 of these fungi 
*ere further idenufied t o  species. Twenty-Five of 
these iungl are new repons on Alaska-yellnu- ce- 
dar. 

In addltlon. 1 2  rara o f fung~  were isolated from 
.Ala\ka-yeilo\r. cedar: 21 of these were identified 
lo genus. and 8 were identified to species (TABLE 
Ill. Eighteen o f  these fungi are new repons from 
Alaska-!ellow cedar. Of the fungi collected and 
\'.<11atcd. 3h  arc neb. reports on Alaska-yellow 
crd;ir and 2 1  are neu' repons from Alaska for 
I :  I .  Thus. with the 41 tasa reponed pre- 
\tousl!. 7 7  fungi are known from Alaska-yellou. 
rudnr. 

funst itoni Alaska-yellow cedar deposited in 
.trlo\ts Itcrharia but unrrponrd.  and ihorr ob- 

hcul-el) rcponed h a w  probably b r r ~ ~  overlooked 
113 m:: rcarcll for pre\,iuusl! reponcd fungi, but 
all i ~ ~ i i ~ ~ i r .  host lrsts. cspeciall) from Canada and 
thf 1 lnrtcd Statcs where Alaska-yellow cedar 1s 
native, wcrc rcvrciued. Other m~cro-fungi sure]! 
cilsr on Alaska-yellow cedar in man) parts of its 
iangr but have riot bcen collectcd and identified 

Basal scars on .Alaska-yellow cedar had a h ~ g h r r  
~ ~ V C I S I L !  of funpal spccie5 than other pans  o f  
iicch Tlicst. wounds on the base of ccdars (ap- 
p\ournatel! 2 in htglil werr caused primarily by 
.Alaska brou.n bears ( l ' r~ i r . ,  ori:lorl strrppirig bark 
irom ccdars in the spring(l3. 171. In man). forest 
sixllds one-I~aliof Alaska-yellouccdar trees tla\,e 
rllfsc scars. either fresh or. rnorc often. old and 
callusing. Apparently. a succession of fungal 
specles is present as  scars age (15. 17). i e ro to -  
: ~ i r ~ s  niay be confined to the tops o r  bottorns o f  
ircsh scars ( r g .  I or  2 years old): i t  was found 
cporula~ing only on freshly srnpped bark and 
iapwood. The collectton of Lactort~rs delroorus 
(Fr.) S. F. t i ra )  from an old scar is unusual for 
a iuneus known as being mycorrhizal (22): how- 
ever. the scar had well decayed wood that sup- 
p o n d  plants and. perhaps. rools of hemlock o r  
rprucr. Thus. L. drxi!ctosits is not rncluded in the 
numbel o i  new or  total taya of fungi on cedar. 

Fungal diverstty on basal scais reached a peak 
during sapwood decay. ihen dropped off sharply 
a f ~ e r  the rotted sapwood fell awa). exposing the 
tiranwood The same trend occurred for dead 

.OGIA ! ~- - 
cedar trees. with the same fungi. except that they 
lacked Ceraloa*sris sp. The exposed heanwond 
in snags and old basal scars was, except for li- 
chens. nearly devoid of fungal fruiting bodies. 
especially large basidiomycetes. Alaska-yellow 
cedar heartwood is extremely decay-resistant I 
(11)-many cedars killed more than 80 years ago 
remain standing (14) with the heanwood sound 
and unstained. 

Several dark-colored fungi isolated fronr black- 
or  dark-stained wood ofAlaska-yellow, cedar ma! 
be the fungi isolated. but not identified. by Smltli 
(28) in his study of black-stained heanwood of 
Alaska-yellow cedar. These fungi ma.; degrade 
compounds that make the wood of Alaska-,?I- 
l o u  cedar resistant to decay (23). tliereh! r e n ~  
denng the black-stained wood more susceptibls 
to decay (29). 

Many fungi on decaying sapwood of Alaski- 
yellow cedar were not specific ro cedar bur appear 
to be rather cosmopolitan. Species such as  - 4 i i ~  

ricuinria aur~cularis.  D a c n ~ m ~ ~ c e s  Jzlrqz;?r~erir 
and Gloeoph~~lium sepiari~rnl occurred on dead 
wood of a wide range of coniferous host, (261. 
Poi~poncr  eiegans, the only polypors (Aph?llo- 
phorales) that frequently sporulated on cedar. 
u.as confined t o  hear scars and the boles of re- 
cently killed Alaska-yelloucedars. bur it a,a,also 
collected from dead stems of Sitka alder [.-liirrtr 
srntlata (Regel) Rydb.]. where it has heen pre- 
viously reponed (I). Fo~~riropstsprn!coiii, an ?A- 
tremely common saprophge on other coniferous 
hosts in southeast Alaska (19). was observed and 
collected only once on Alaska-yellow cedar. even 
though more than a thousand dead cedars. in 
vanous stagesofdecomposition. u,ere examined. 
Two basidiomycetes were isolated frequently 
from dead ponions of Alaska-yellow cedar brrt 
did not sporulate in culture and were not iden- 
tified. 

Fungi collected from the foliage of Alaska-?el- 
low cedar appear to be more host-specific than 
those from wood. G~~mnospora~lgrunr  nuurka- 
Ie?lse. .4slerinacupressina. Pirhya cuprersi~la, and 
tposrrasseria sp. are all probably restrtcted to 
Alaska-yellow cedar. Chamaec~puris ,  or  Cu- 
pressaceae. The  aromatic foliage of Alaska-yel- 
low cedar may contain antifungal compounds 
restricting the growth of unspecialized fungi. but 
this has apparently not been studied. Although 
G. nootkntense was common on cedar foliage. as  
it is elsewhere in the range of this host (33). it 
caused n o  apparent damage to the trees. 



Fungi o c c u m n g  o n  t h e  bark of  Alaska-yellow 
cedar  show a range of  hos t  specialization. Sricris 
rudinra (L.) P e n .  subsp. rndiara a n d  Benra  mor-  
~ o r n z i s  (Tode:  Fr.) d e  Notar i s  a r e  not  host-spe- 
cific, but  the  Dermea sp. a n d  Cerarocyslissp. m a y  
grow only o n  Alaska-yellow cedar. 

I n  conclusion. previously reported fungi f rom 
Alaska-yellow cedar  a r e  compiled here. a n d  36 
addi t ional  fungal taxa are  added  t o  this  host  list, 
now totalling 77 taxa o f  fungi. S o m e  of  these 
fungi could be Identified only t o  genus. Of these 
fungi. several known patllogens were found as- 
sociated with Alaska-yellow cedar  in southeast  
Alaska. None.  however. was  found consistently 
o n  dying cedars no r  had the  pathogrnic abilities 
(12. 1 6 )  necessary to  be considered a s  the  pri- 
mary incitant  of  the wtdespread a n d  destructive 
rnonali ty o c c u m n g  in southeast  Alaska. 
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