CONTINUING EDUCATION UNIT

The Big Five and Urban
Decay Ecology

By Christopher Luley

. Resction Zone—Primarily chemical barriers 10
Learn about the common wood decay fungi likdy to affect Bt g & 1 by Bving. thin-wallcd 7
et e 3 chyma cells in the sapwood in response wo fungal
* Review the difference becween facultative pathogens and obli S -
invasion.
gate saprophytes.
¢ Understand the different methods of identification of wood Barrier Zone—Also known as Wall 4, the barricr
decay fungi zonc is formed by the cambium ar the tme of
CEUs: A, U,M, T. L. Bs, Bp wounding; it contains chemical and physical barm-
ers to decay and is the strongest barrier in lving
recs.

There are thousands of fung that decay wood and pro-
duce fruiting bodies on wood (Gilbertson 1980). Fortu
nately. the number of fungi that decay the wood of Tiving
trees is substansally kess, partially because of the nanural
protective barmiers that living trees have against wood
decay fungi. Although there have been no systematic
studies of decay fungi frequency in urban trees in North
Amcrica, observations indicate that the fruiting of some
spedics is more common. Imporandy, there are only a
limited number of fung that commonly fruit and are
important 1o the vitality and stability of urban tees.

One premise of this armide is thar urhan environmenss
and tree specics composition affect the species diversity of
urban decay fungi. The common and imporant decay
fungi of urban trees in North America have similar chae-
aczeristics thar kend themsdves 10 decaying and fruiting
on urban trees. For arborists, this s an imporant point,
as urban conditions potentially reduce the number of
important fungi that they are likely 10 encounter.

All the most destructive wood decay fungi thar affea
living urban trves are facultative pathogens, meaning that
they have the Gpadity to attack living sapwood and in
some cases kill bark and cambium after becoming estab-
lished in a2 tee (Shortle and Dudzik 2012). They uniquely
have the ability to breach the barrier zones or reaction
Figure 1. Some wood decoy fungi hove the unique copoacity to breach borrier zones found in living sspwood (Figure 1). The breaching

mmdm:;mgdc?mwmddomynm of barriers 10 decay seems 10 happen mast commonly in
froes. "uh:ond;(a e ey 3 focubol heodmgl physiologically weakenad or mechanically damaged trees.
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Therefore, management practices such as watering dur- my observasions and limized research (Luley eral. 2009),

ing drought periods or other practices that help maintin arbonsts should be familiar with. The Big Five (Luley

tree headth are abo thought 10 hdp slow daay progresion 2022) of dexiduous trees in onder of importance are pre-
I have arbirrasily designaned five imporzant and com- sented in Table 1.

mon facultarve pachogens on urban trees thar, based on

Table |. The Big Five common and important decay fungi of urban trees.

Name Common name Commeon hasts Type of decay Typeof Perennial or Fruiting
fruiting annual location
Krezzobowrss doeza Borme cus Maple., beech, hickory, Soft ror Black sromanc Annual  Bumress roors
(Figures 2 and 3) fungus hackberry, cak e and bunt
Pendeinowtss dpadess Wared Ok, sometimes Whice roe Beacker Annual  Roots or very
(Figures 4, 5, and 6) polypore muples base of tree
Gaasdermaa sesde Reishi Maple. cak, White roc Beacker Annuil  Roots or bunt
{Figures 7 and §) hickory. beech
Armillsria mellos Honey Maple. cak, White rot Mushsoom Anoeal  Roots or very
(Fgure 9 mushroom mans urhan species hase of tee
Gemesdorins eyplonsnan  Arust’s conk Muaple, ouk. beech Whise rot Coak Perennial B or runk
{(Rgures 1 and 10)

e

Figure 2b. (M)Dewynhbcseidn-ebe«:hm
yeors lcter.
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Figurs 6. An ook street tree thot folled due o Pseudomonotus
dryodeus. The tree was ringed with conks prior jo folure.
Phologroph courfesy of Russ Corlson.

3 A (a2 2t '?"

Figure 3. Block sromo formed by Kretzschmona deusta. The fruling bodies
of the sexucl stote ore formed in this stromo ond relecse cirbome oscospores

Figure 5. Lorge opploncte, or floened, conks of Pseudoinonolus dryodess
on a red ock (Overcus rubro). This cnnucl fonges iniSally fodes in color as @
oges ond then becomes dork brown 1o block when old.
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Figure 8. Conks of Goadonermo sessie on the roots ond
butt of a Norway mople (Acer plofonoides). The fungus con
kil and decay woody rools, and many irees with G. sessile
dockh in dechning biclogicol hackt

Figure 9. (cbove) Lorge dusters of Armillono mellea o the
base of on ock. The fungus commonly afocks stressed trees
ond con kill and decoy woody roots ond clso couse decoy
n the base of rees

Figure 9b. | A_ melloa hos o ring cround the stem ond
produces o spore print
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These fungi all have the capadity o decay healthy sap-
wood and in some cases kill bark and cambium. On
conifers where fruiting of decay fung is redatively uncom-
mon, Phucdews shwsenitzii is by far the most common
faculnarive pathogen in urban environmenss (Figure 11).

It is important to consider that this list is apphicable
pomarily in the Northeastern United States, where
maples (Acer spp.) dominate (Cowent and Bassuk 2013).
Oaks (Quercxs spp.) and other urban species are also an
mmportant portion of the species composition, especially

Figure 11. Phoeolus schweiniza o the base of o white pine (Pinus sirobus).
The fungus usuolly fruits from roots neor the immediote bose of o tree_ It
couses a brown cot of roots and buts on o wide ronge of confers.

ﬁwell&hvhm&myhdvywwmody
hﬂhnodw-oodkuuwd d at

soprophytes. Volvoriello budywnod\a-ﬁ\ingh‘nsmobigu'
soprophyte.
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as onc moves south from the Northeast. Arborists may
‘*‘f’\' ‘l-'_\’ “""k. a l(u! envromment ]r‘.’ CONTUTMON e
spedes lfikely impacr fungal diversity. For cxample, the
root and burr rot fungus Laetiperss cimcimnats (white
pored sulfur shelf) is relatively rare in the Northeast but
has been observed 1o be more common in the upper
Midwest.

Obligate Saprophytes

The fungi thar cannot decay healthy sapwood but only
can rot hearrwood (if present, as some wees do not form
heartwood){Sinclair and Lyons 2005) or thar can decay
wood that has been damaged or & no Jonger living are
known 2 obligace siprophyres (Shortke and Dudzik 2012)
(Figure 12). The difference in impormance is obvious:
although obligate saprophytes cause decay thar damages
trees, fGaxultative pathogens have the greatest potential to
cause serious amounts of decay by progressivdy anacking
healthy sapwood.

Obligate saprophytes are impormant to tree swbilicy;
particubarly when brger ancas of wood are damaged in lving
wees. These fungi can, in combinarion with Bculrative
pathogens or other strucrural defecrs, contribute o wee
failures, as larger arcas of damaged sapwood are decayed.
Further. the location of decay Gn be as important as the
amount of decay or aggressivencss of the decay pathogen.
For cample, when the tops of branches become decayed
because the bark and cambium have been damaged or
killed, rapid strength loss occurs, and branch Gilure can
follow (Luley and Kane 2009). Another cample is when
decay is associated with codominane stems.

Frequency and Importance
of Fruiting
Fruiting of decay fung & rdativedy e on urban e
Obscrvations indicate thar 2 limle over 3% of street meess
had wood decay fruiting sorucrures. Even if 2 fungus i
fruiting on a trees, it is also very important to consider
that multiple species of wood decay fungi may be decy-
ing wood in 2 mee. Decay evaluations need o ke this
into considerznion, as it may affect management decisions.

The presence of any decay fungus on 3 living wree
definitivdly indicates the peesence of decay. The nead for
identificacion and further cvaluarion of any fungus is
dependent on the context of the situarion, just the same
as when decay i found in any urban tree, whether fruie
ing is present of not.

However, the identificarion of wood decay fungal spe-
aes provides valusble informanon thar may assist manage-
ment decisions. Identification can provide the following

information:




* Type of decay present in the mee {(brown, whize,
or soft rot}

* Likely location of decay, especially for root decay
thar may not progress significandy into the rrunk

* Porensial severity 2nd progression of decay

* Poteatial need for and type of advanced decay
ting

* Porential for other adjacent mrass o be affecied

* Poteadial impacr on wee biological health

* Need for and type of follow up laboratory idendifi-
Gtion, such as speciation and RNA/DNA ting

 Edibiliry, modicinal uses, production of dycs, tin-
der. amadou {felr like maserial), and ocher uses

Field Identification

Ficld idenuficadion is likely tentzdve and may require
fung can relisbly be identified in the ficdd with expeni-
ence and ammention 10 dewail. Comin docay fungs will
require hboratory testing for final species confirmation
becanse of their small size (for cample Krazdmaria
dewsta) or when one or more specics appear too similar to
refiably sepacate them by appearance. Arborisrs should be
tion judiciously, depending on the use of the information.
For cxample, forensic investigations, o high-risk kecations,
require precise identification.

Laboratory Identification and DNA/
RNA Testing

Microscopic identification, provided through commer-
cial or state university exiension plang disease diagnossics
gain confidence in field idendfications. DNA/RNA west-
ing is aho now a reality for the identification of many wood
dexay fungi. This teting is rebarively inexpensive and can
also be used for wood samples in the absence of fruiting.
However, cross-contamination of samples is 2 very impoe-
tant issuc, and specific attention to sampling procedures
is neadad 10 avoid contamimtion. DNA/RNA resting
so some knowledge of whar species mighe be present is
bboraroties ate now offering 1esting for some wood decay
samples o limir the possibility of cross-contamination.

Arborists should be aware thar multiple photographs are
often neaded for reliable identification from images alone.

Urban
Environmental condirions and management of urban trees
are different from forested sertings and appear to impacx
species diversity in urban areas. For cxample, in urban
bandscapes, downed 1rees are seldom allowed 10 remain
and arc rypically removed., chipped, converied w firewood,
or used for wood in service. Trees thar are cxxensively
lh’. \.u"l“ an.‘ IJ'F dima Toots ma‘!o ul‘nlll(l'\ly
taken our shortly after tree emoval. These management
actions remove common sources of decaying tees and
duced for extended periods in foreaad environments. They
also point o the impormance of sanitation by removing
sources of sporulation of decay fungi.

Studies in forested environments that isolated decay
fung from living trees showed that some fungal species
scddom or never fruir on living wees. For cample, the
common and well-known chaga on birch (fmemotons
obliguus) was found only on downed trees between 7 and
12 years after felling (Zabed 1976)(Figure 13). Further,
Hepiing (1971) noted thar for forested caks, one could
not judge the incidence of different decay fungs by the
frequency of ther conks. The same may be truc for urban
trees, but this remains 1o be determined.

The Big Five fungi have soveral dharacreristics thar
may contribute o their scemingly more common devel-
opment on urban trees. These fungi are root and butt rot
pathogens, and except for P drmdess, have wide host
ranges. They all readily produce conks or mushrooms

Figure 13. Madndchudddoodmdm wrbon environ-

m’:“( h’uﬁ:n Z
Inonchus frees

:'#‘an’.?mmmmwmumﬂhww

Close-up photographs of the top, stem if present, consex
{interior), and sporulation kayer are essencal for many spe-
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from the larger roots and basal areas of living wrees, often
for many years before the tees are removed. This pro-
vides 2 ready source of spores for spread 0 other trees.
even if infocted teees are evennually removed. In addition.
they also will fruir for long periods of tme on stumps. G.
sessile and ! dryadess will dlso fruit on roots cven after
stumps and large roots have been ground out (Figure 14).

An exceprion is A meflas, which is more common in
urban environments where there is some connection ©
previously forested environmenss. k s induded in the
Big Five because of its ability to attack and contribute to
the decline of trees wakenad by stress in urban environ-
ments and decay roors and burrs of 2 wide range of oree
speaes. In contrast, the similar-appearing Dessrmullaris
ceespizasa (provious name Armslleria tebescems) is common
in urban wrings, often fruits from roots in wef, 2nd does
nOT secm o roquire some forest connection {(Figure 15).

Figure 15. Urbon a-dm

m-nob«orlnhg some fungi. Desormiloria
m)bnhre

coespdoso (previoes

sohmbudfniagnu* while the smilor-oppecring
Armillorio mellec is useally assocoted with more forested
environments

The importance of microclimase differences berween
forested and urban environments s pocenually impor-
tant to the development of fruiting. although this has not
been extensively studied. Some fungi that are common
on forest trees are sdddom soen on urban trees. For cam-
ple, Oxyporae popadinas 1s very common on maple in for-
ated environments (Rgure 16) but & rarcly scen on
urban maples. despite the facr thar they often make up
more than 40% of urban tree populations in some north-
castern states (Cowent and Bassuk 2013).

Urban environments are well known to be warmer,
drier, and dominated by heat-radiating hardscapes. Fruie-
ing of wood decay and other fungi is observably influ-
enced by periods of cool, damp weather or eavironments,
as evidenced by the mycological sbundance of the Pacific
Northwess. Thus hotter. drier conditions in urban aseas
tied to the soil thar moderares moisture and temperature
in their favor. In addition, wounding at the base of trees
and on exposed roots & very common on urban ees.
This provides common infearion sites for the root and
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Conclusion

The presence of wood decay & 3 common condition in

urban oees, as more than 50% of urban mees have been

found to have decay when just the lower trunk is consid
ered (Luley e al. 2009: Koeser e al. 2016). While the
fruiting of decay fungi is rhatively rarc. 2 number of
fungi scem to fruit more readily on urban trees. The most
important decay fungi are facultative pathogens that have
the capacity 10 progressively decay living cpwood, poten-
tially resulding in wee failuns. Because identification of
wood decay fungi can be challenging, being famaliar wich
these common and imporant fung is a good starting
point for arbarises.

Urhan ecnvironments and management  pracrices
appear to favor fruiting of the Big Five and limir fruiting
of some decay fung that arc better adapeed to forested
envitonments. Mamagement practices that limit wound-
ing ar the base of maes and roots and diminate dead and
will help reduce the spread of decay fungi.
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