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Phyitopnthora Taxonomy
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Phytophthora Taxonomy
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Phytophthora Taxonomy:
Clades 1-8

P. megasperma
P. humicola

Clades 1-5
Largely papillate P. cinnamomi
with aerial habit

P. cambivora

P. heveae
5
P. palmivora4 7  P.sojae

P. cajani

——

]
Peronospora Clades 6-8

3 Largely non-papillate
P. ilicis with soilborne habit

P. lateralis

\{ P. drechsleri
8

P. citrophthora

P. infestans

P. iranica

P. nicotianae

P. syringae

P. primulae




Phytophithora 101.:
Pathogen Life Stages

¢ Mycelium & hyphae—vegetative body.

¢ Z00Sporanglia—asexual repreduction
> produced ini soillor on plants

¢ Z00spore—motile, swinmming spere
Z present inwater & water films

¢ Chiamydoespore—thick=Wallea asexual spere
Z capable off leng-temm survival

¢ Oospere—thick-walled sexual resting spore
2 capable offlonestermm surviveal



Disease Cycle: Phytophthora Root Rot

DISEASE CYCLE OF

PHYTOPHTHORA ROOT
AND CROWN ROTS
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Diseases Caused by
Phyitopnthora spp.

¢ Some of the most economically important and

damaging o
Seutheast,

¢ Cause prob
¢ Particulanly

ISEases on Woeody plants in the
JSA, and woerldwide

ems annually;
SEHEUS I or fellowing “Wet® years

¢ Diseases often: are: associated with Wet: or
Saturated soils



Phytophthora Diseases of
Forest Trees—Some Examples

¢ United States
» Southeast: Little leaf disease on short-leaf pine
> Northwest: Root rot on Port-Orford-Cedar
» East: Ink disease on chestnut (1930s, currently)
2 Seuthr Carelina: Laurel 6aks on the: coast (new!)

¢ Other countries
ZViexico: mortality, onroaks & Understony shiuis

~Australia: root rot & decline on eucalyptis
ZEUrope: eak decline
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Abies—ir
Acer—maple
Arouitt/s—madrone
Betula—hirech
BUxt/s—1Hoxweod
Camellla—C. japorica
Castanea—chestnut
Ceart/s—eceadar
Cerc/s—redbuad

Criamaecypans—ialse
CY/PreSS

Citit/s—erange; Iemon, Etc.
Corils—600gWe00
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Some Trees & Shrubs Attacked

Cryptomeria—Japanese
cedar

CUpIresst/S—Cy/Press
Elaeagnus—Russian olive
Etcalypis
Fagus—heech
Fels—ig

FoISyia
/iex—nolly
Juglans—walnut
JUIPEIRS—JURIPEN
Kalmia—laurel
WVals—apple
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More Trees & Shrubs Attacked...

Persea—avocado
Plcea—spruce
Pleris—andremeda
Plaus—pine
Platants—sycamere
PruRUs—cehnerny, pium, ete.
Pseraorstga—Doeug|as fir
Pyi/s—pear
Ouercl/s—0aK
RA0000ERAo—ede., azalea
RopIHIE—0cUSt
3053—10SE

RublUs—raspberry
Syringa—lilac
faxus—yew
[hja—arbenvitae
/stga—hemioeck

VVacemium—hIUenenry,
ClianBerny

ViUt m—aroywawoeo
Ulmts—elm



Species ofi Phyitophthora that
Attack Trees and Shrulbs (<1999)

¢ 7.
4 7~
y 2
¢~
y 7
v

cactortm
campiora
GO
cllricola
clroprliora
ClypIogea

¢ . gonapoayiaes

¢ ~. lllclis

¢ . /ateralls

Y /2. [1egaspeniia

¢ . nieonanae == r. paras/iica
% . palmnoera

% . pselaostgae



“New’ Species of Phytophthora
that Attack Trees and Shrubs

¢ ~. guercina — oaks/European [1999]
¢ . pistaciae— pistachie/Turkey [1999]

¢ . ramoim — vibumum, rhededendren/EUrope;
@aks, taneak, pay: laurel; etc./CA & OR [2001]

¢ . psyenrepina— eaks/Eurepe: [2002]

¢ . elropaea— eaks/Eurepe [2002]

¢ . Ullginosa — oaks/Euepe: [2002]

% . [ISELa0sYHgae — ardWeods/Elrepe; PNWH2003]
% . IEorosd — 0aKks/CA; ORNZ2003]



“New’” Species of Phytophthora
that Attack Trees and Shrubs

¢ P. hedralanara — shrubs/The Netherlands, USA [2004]
¢ ~. alnr— Alnus spp./Europe [2004]

¢ . kermoviae— hardweods, rhed/Eurepe: [2005]

¢ . capliosa — eucalyptus/New: Zealand [2006]

¢ . lallax— eucalyptus/iNew: Zealand [2006]

¢ . jo/orm— azalea/USA [2006]

% Olers??



Phyitophthora spp.
as Pathogens of Woody Plants

¢ [hese fungl can attack alll parts of the plant

¢ Blight: & diehack en sheots & foliage—
UIACOIITNo.A

¢ Cankers onl stems & thiunk—comimon
2 €.0., bleeding™ cankers

¢ ROOTU & Crown rotis— /oSt Coinon



Symptoms—Above Ground

¢ Appear after roots are diseased
¢ Chleresis & yellewing ofi the foliage
> very: slight at first, then becoming obvious
¢ Stunted growth
¢ Overall wilting| & decline

¢ Cankers—olange/red/brown discoleration
0 stems and' trunk

2 distinct: mangin' betweeni healthy: & diseased
iISSUES

¢ Plant death



Phytophthora Foliage Blight




Phytophthora Cankers on Trees




Phytophthora Canker on Laurel Oak in SC




Symptoms—Below Ground

¢ Miust expose roots for examination
> this usually requires digging!
»need to know what healthy: roots look like!
¢ Reduced! root velume / lack of feeder roots

¢ RootS discolered—red), Brown, dark brown
 healthy: reots are White or ofif=white

¢ Cortex siougning / roet: rot

¢ Cankers o1 et Crown
Zmay; MoVeE! Up! stem| abeve ground



Phytophthora Root Rot on Shore Juniper




Phytophthora root rot on Preris




Phytophthora root
& crown rot on R
chestnut seedlings S g




Phytophthora root & crown rot on apple
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Field Diagnosis

¢ Aboeve-ground symptoms alone usually are
Aot diagnostic—merely indicate vascular
dysfunction

¢ [herefere, Ioek below greund at reots &
CHOWN

¢ [[egether, these /may e diagnostic

¢ Other patlhiogens alser can calse roet ot
S Armlana, FUsarumy Selerotum, TE/aviops)s, ELC.
2 Imayoereven: 2yt spp:. ocecasionally..:



and then came...

Phytophtnora ramorurm



Phytophithora ramortmn

¢ A newly described species: 2001

¢ Causes sudden oak death (SOD)
> on trees—primarily oaks & related species
> oceurs ini coastal forests in Calif. & SW: Oregoen
> found! on landscape trees in Europe
> often lethal

¢ Causes) ramerumr or feliage hlight
20 Understory: trees; & shrulds) in: the: forest

2 on many/ different nursery: crops—USA & EUope
2 usually: net Iethal



P. ramorum. Leaf Bait Symptoms




P. ramorum: Growing from Baits
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P. ramorum. In Culture...
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