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Corrections for Information Report BC-X-J4 (19~9)

3rd. :Line from bottc..:l: delete per-iod after Presl

under llJl.llT.per": ~~~porangium nelsonii

under "Pine II:

Endocronartium ~lrne~sii instead of llPer1denniurn harknessii II

Line after llPOlypOdyll, insert:

E0l,vstichum raunitum - see fern, sword

Under rrpoplar ll , change:

lISpores small, 23--25 u long he:bmpsora mec.us~~" to:
Spores small, 23-35 u long ~~lampsor~ ~edusae

under "Saskatoon-berryll: ~osporangiumnelsonii

under llChr~ chiogenis": delete no +11

chanl;e "Gymnosporangium nelsoni n to GynmosDorangium nelsonii

replace entry under IlPeridermium harknessii II with:

Endocronartiurn harknessii (J. P. hoora) Y. Hiratsuka
(~ Peridermium [larknessi:h J. 1-'. t-loore) - "''estern gall rust.
o (rare) + III (ascidioid tella) on branch galls of hard. pines
(Pinus spp.), includ. jack, lodgepole, ponderosa, Scots,
konterey. Austrian, ~ishop, cluster, and n~untain pine.

After T1Pucciniastro.L"ll epilobii U: delete period after otth



rm; 'mEE RUSTS OF WESTERN CANADA 

ANN<JrATED USTS WIn! Kl>'YS

BY

WOIPG.ZIUER

FOOEST RESEARCH LABCIlATORY

VICTffilA, BRITISH COUJllBIA

INFOll)\ATION REPORT BC-X-34

DEPARn<ENT OF FISHERIES AND FORESTRY

MAY. 1969



TIlE mE RUSTS OF WESTERN CANADA 

ANNOTATED LISTS WITH KEYS

BY

WOLF G. ZI LIER

INTRODUCTION

An inventory ot the tree rusts of western Canada 1s presented

in the to~ of two lists: a check list ot hosts with their rusts, and

a check list ot ruste with their hoste. The liste contain results ot

20 year8 ot survey and research, and include all species and varieties

of rust known to parasitize trees in western Canada. They are intended

&8 & guide to the prelim1nary identlr1cation of regional tree rusts,

and should be useful primar1~ to foresters, forest pathologists and

botanists, &8 well &8 to ~cologi8t8.

Although there are between 47 and 6) rusts parasitizing trees

1n western Canada, their identification, even by amateurs, 1s not nearly

a8 difficult a8 it may seem because, &s a rule, each tree rust occurs on

only a limited number of hosts. ThUB, in many cases recognition of the

host leads directly to the identification ot the rust. For example:

typical yellow rust pustules are observed on the tollage ot sweet gale;

the only rust that i8 known to occur on sweet gale 1s Cronartiwu comptoniae

(sweet-tern blister rust), as shown in the "List of Hosts with Keys to

th.,ir Rusts". In checking Cronartium. comptoniae in the "List ot Rusts

with tDs1r Hosts", we rind that 8'lf.,et-gale 18 the secondary, or "alternate",

host ot this rust, its primary hosts being several species of native and
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eXoJtic hard pines. But in man:r cases one host may be susceptible t.\) more

than one rust (17 rusts occur on firt). Identification then beCOmB9

increasingly difficult. It necessitates the study of the rust itselt

with the aid of "keystl, such as provided belo.., in the Ust ot Hosts.

Examples of hosts ldth ma.n,y rusts are pine, spruce, tir, etc. Furthermore,

plant rusts (Uredinales) other than tree rusts may occur on alternate hosts

of tree rusts, e.g. on asters, currants, raspberries and fire-weed. Such

non-tree rusts, although included 1n the List ot Hosts, are put in brackets

to distinguish them trom tree rusts.

In several instances, rusts listed under one host are lumped

together into groups without being keyed out to species j tor exa,'Upleo:

all rusts of anemone, and some rusts of bedstraw, tir and juniper. This

indicates that the rusts included in such groups are difficult to distinguish

tram each other. Their identification should therefore be lett to a

specialist.

To make the lists useful to those less familiar with scientific

nom.encla.ture and mycologyJ as well as to rust special1sts J I have

attemp~ed to present the information 1n the simplest torm. In particularJ

the US13 or technical tenns has been avoided; common as well Be scientific

names ror all host plants and rust dleeases have been used; and preference

has been given to hoat symptoms and macroscopic J rather than microscopic J

characteristic8 in my keys. NeverthelessJ identification or several of

the tree rusts listed and keyed out requires microscopic observation.
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The tolloving symbols denote the spore states that occur during

the lite cycles ot most tree rusts:

o pycntal state, on primary hosts;

I aecial atate, on primary hostsj

II uredinial state, on secondary (alternate) h03tSj

III telial state, on secondary (altema.te) hosts.

Nearly all species or trees in western Canada can be protected

trom rust by preventing the occurrence or alternate hosts 1n their

vicinity.
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LIST OF HOOTS

with Keye to their RU8te

(Ruets 1n brackets do not occur on trees)

Abies epp. lIee fir.

Amelanchler alnifoUa vars. see saskatoon-berry.

Anemone spp. see anemone.

Anemone (Anemone spp.)
Tranz8chel1a discolor
(Tranzschelia anemones (Pers.) Nann!.)
(Puccinia gigantlspora Bub.)
(Pucctn1a pulsstillae Kalchb.)
(Puccinia recondita Rob. ex Desm.).

Arbutus menzissii Purah eee madrone.

Arctostaphylos alpina -- see bearberr,y, alpine.

Arctostaphxlos ~-ur8i see kinn1.k1nnick.

Aspen, trembling sse poplar.

Aster epp. sse aster.

Aster (Aster spp.)
Spores orange-yellow, I-celled

Spores borne openly in pustules
Coleoeporlum &sterum

Spores enclosed in minute cups
(Puccinia dioicae P. Magn.)

Spores dark brown, 2-celled
(Puccinia asteria Duby).

Ath,yrlum tll1x-temina - see tern, 1a.cl,y.

Balsam -- see fir.

Bearberry, alpine (Arctostaphylos alp1na (L.) Spreng.)
Puccin1aetrum eparsum.
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Bedstraw (Galium 8PP.)
Spores yellow and spiny
Spores not yellow and spiny

Betula app. Bee birch.

Bl1berry -- see huckleberry.

Birch (Betula epp.)

Bluebell (Campsnuls epp.)
Spores orange, I-celled

Pucciniastrum guttatum
(Puccinia punctata Link var. troglogrtee

(Lindr.) Arth.)
(Pucclnia rubetaclene Johane.)
(Puccinla diCCormie Kunze).

Melampeoridium betulinum.

Coleoeponum campanulae.

Blueberry see huckleberry.

Bramble, arctic and hairy see raspberry.

Spores borne in open

Buckthorn, cascara (Rhamnus epp.)
Pucc1nia coronats.

Buttercup (RanunCulU8 8pp.)
Spores borne in cupe, I-celled

Spores yellow-brown ranz8chelia discolor
Spores orange-yellow Puceinla recondita Rob. ex Desm.)

(Uromyces dactylidie otth)
pustules, 2-celled, dark brown

(Puccinia bl,yttiana Lage rho ) •

Campanula perelcitolia L.

Cascara -- see buckthorn.

eee bluebell.

Cassandra (Chamaedaphne calyculata (L.) Moench)
Chrysom,yxa .!!& var. cassandrae.

Castilleja epp. see paint-brush.

Cerastium spp. see chickweed.

Chamaecyparls nootkatensle

Chamaedaphne ca!yculata

see cypress, yello.....

see cassandra.
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Chickweed (Stellaria and Cerastlum epp.)
Spores redd1eh-orange, l-eelled, spiny

Melampeorella caryophtllaceann
Spores dark-brown, 2-celled, smooth

(Puccinia arenariae (Schum.) Wlnt.).

Chimaphila umbellata eee pipe1auwa.

Comandra, northern (Geocaulon llvidum (Richards.) Fern .. )
Cronartium comandrae ..

Comandra, pale (Camandra umbellata (L.) Hutt. var. pall1da (A.DC.) M. E. Jones)
Spores reddieh-orange, l-eelled, spiny

Crona.rtlum comandrae
Spores dark-brovn., 2-ceUed, smooth

(Pucc1n1a comandrae Peck) ..

Comandra umbellata var.. pa.1llda see comandr&, pale.

Cottonwood, black Bee poplar ..

Cow-wheat (Melampzrum llneare Desr.)
Spores orange-yellow, I-celled, spiny

Cronartlum coleosporlo1dee.

Crab-apple, Pacific (Malus diverelfolia (Bong.) Roem.)
Spores yellow, borne in cups Gymnoeporangium nootkatenae
Spores brown, borne in horns Gymnoeporangium caITIut\D.

Cranberr,y (ozYCOCCUB epp.)
Pucciniastrum vaccinii~

Crataegus spp. see hawthorn.

Croliberry (Empetrwu nigrum L.)
Chry80my?(a empetri.

CEYptogramma crisp! var. acrostichoides see fern, parsley ..

Currant, including gooseberry (Ribea 8PP.)
Spores orange-yellow, l-eelled

Spores borne on open pustules
Melampsora epites t .. sp ..

Spores borns under a rounded cover (peridium) vitJl a central
pore Cronartium ribicola
Spores borne in cups (Puccinia caricina DC.)

Spores dark-brown, 2-eelled
Spore wall emooth (Puccinia parkerae Diet. & Ho1",.)
Spore wall wi th warts (Puccinia ribis DC.).
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Cypress, yellow (Chamaecyparls nootkateneis (D. Don) Spach)
Gymnosporangium nootkatenee.

Cystopteris tragil1s eee tern, fragile.

Dryopterls &ustriaca - see tern, spiny wood.

~leagnu8 commutata -- see silverberry.

Empetrum nigrwn - see crowberry.

Epilobium epp. see willow herb.

Fern, bracken (?teridium &qu1linlJlll. (t.) Kuehn.)
Spores with spines Uredinopeis hashioka.1
Spores with 2 rows ot warts UredinopsiB pteridis.

Fern, fragile (Cystopteris tragtUs (t.) Bernh.)
tiYa1opeora po~podii.

Fern, 1&<11 (AthyriUIII tilix-remina (L.) Roth.)
UreMoops! 8 longiJDucronata.

Fern, licorice (Pol.rpodium vulgare L.. )
Milesia laeviu8cula.

Fern, oak (Gymnocarpium. dryopterie
Spores yellow when tresh
Spores white when Cresh

(L.) Ne"",.)
ljYalopsora &spidiotus
Uredinopele phegopterid1e.

Fern, ostrich (.1atteuccia struthiopterie (t.) Todaro)
Uredinopsle etruthiopteridi8 ..

Fern, parsley (Cryptogramma criepa (1.) R. Br. yare acrostichoides (R. Br.)
C. B. Clarke} Kileaia darkeri.

Fern, epin,y-wood (Dryopterie austriaca (Jacq.) Wayn.)
Mileala dilatata.

Fern, eword (Po1y8tlchum munitum
Spores spin,y
Spores smooth

(Kault.) Proal.)
Mileeia po!ystlchl
Mi1esla vogesiaca.



Fir,

- 8 -

Douglas (Ps8udotsuga m.,nziesl1 (Mirb.) Franco)
Spores 19 - 26 J! long Kelampsora medusae
Spores 26 - 35 p long Melampeora occident.alis.

Fir (Abi•••pp.)
Spores white when freeh

Spore horns on needles of the current year 1 e growth
Spore horns thin and fragile j apparent between June and
August on discoloured needles W1ich are dead by September

Uredinops18 longimucronata
Ured1nopsle ph.gopterid19
Uredinopsls struthiopteridie

Spore horns thick and robuet; apparent between August and
February on discoloured needles which are dead by ).1arch

Kile !!lia 8pp.
Spore horns on needles of the previous years' growth

Uredinops18 haehlokal
Uredinopsls pterid18

Spores orange-yellow when tresh (turning ...mite when old)
Spores on needles of the current year'e growth

Spores borne within spore horns
Rust causing witches' brooms; spore horns short, bullate,
and present on all needles ot the broom

Melampsorella c&El0phzllacearum
Rust not causing witches' broomsj spore hOV long,
cylindrical Puccin1astrun epilobii

Spores bome on tlat pustules
Spores with long, cyl1ndrical wartsj sp3re walls thickened
at apex MelampllOra epitea var.
Spores with short, shallow wartsj spore walls thickened
on opposite Bides (observed on inoculated seedlings only)

Spore 21 large, 26 - :3 5 }1 long
Melampsora occldental1s

Spores small, 19 - 26 }J long
Melampsora medusae

Spores on needles 1 to 2 years old !I
Pucciniaetrum goeppertianum

Spores on needles 2 to :3 years old
HYalopeora aepidlotus.

Fire-weed see 'Willow-herb ..

CaUum tritlorum - see bedstraw.

Gaultheria hlspldula see snowberry.

Geoeaulon llvidum see comandra, northern.

y
Occasional~, spore horns ot Pucciniastrum goeppertianum develop on
needles at the current year's growth, but not until autumn.
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Gold.nrod (Solidago epp.)
Spores orange to pale yellow

Sporee not covered by an envelope (peridium)
Coleosporlum aeterum

Spores covered by an envelope
(Pucclnia dlo1cae P. Magn.)
(Puccinia stipa. Arth.)

Spores dark brown (Puccln1a grindeliae Peck)
(Urom,yC8S sommerteltl1 Hyl., Joerst ..

& Nann!. ).

Gooseberry

Gramineae

see currant ..

S8e grass.

Grass (Gramineae)
Puccln1a coronata
(Puccinia spp.; only' specialists can

distinguish P.. coronata from the
manT other rusts on grass).

Grindelia integritolia see gum weed ..

Gum-....d (Grind.lia int.srifolia DC.)
Coleosporium &sterum.

Gymnocarplum drzopter18 eee tern, oak.

Hawthorn (Crataegus 8PP.)
Spore horns wi th brolftl spores

Cells ot the spore horne ridged and straight when wet
Gymno8porangium bethelii

Cells ot the spore horns warted and curved when wet
Gymnosporangium clavar1.1torme

Spore horns with yellow spores
Gymnosporang;lum clavipes.

H.mlock (Teuga epp.)
Spores borne under
pore
Spores borne on an

a shallow, cone-shaped coYer with a central
Pucclniastrum vaccinli

irregular, flat pustule without a cover
Melampsora epitea. f. sp. tsugae,
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Huckleberry, including bilberry, blueberry and rock cranberry
(Vaccinium spp.)

Causing witches' broome with thickened, red-brown stems
Puccln1aetrum goeppertianum

Not causing witchee I brooms
Spores developed on current yearts foliage under a ehallow,
cone-shaped COTer w1 th a central pore

Pucc1niastrum vaccinii
Spores developed on previous yearls foliage on an irregular,
flat puetule Chry80Jr!lX& led! var. v&ccln1L

Juniper (Juniperus spp.); spores brown or yellow, gelatinizinR after rain,
2-eelled

Fruiting on witches' broams of ltocky MOWltain and creeping juniper
Qymnoeporangium n1dus-~

and

and leaves of native dwarf juniper
Gz;noeporangiuDi cornutum

and leaves of exotic Chinese juniper
L. vars.)

Gymnoeporangium haraeanum.

cylindric spore horns on branches and twigs of
Gymnosporangium clavariifonne

on pustules of branches and twi'ts
juniper

Gymnospvranglum inconspicuum
Gymnosporangium clavipes

cylindric spore horns on dwarf juniper
Gymnosporangium clavariitorme

cruets on hemispheric Dustules of dwart
GymnosporangiUlll clav1.pes

fanning wedge- or tongue-shaped spore horns
Qymnosporangium !uscum

host symptoms

On pustules of twigs
(Juniperus chinensis

On dwarf juniper
Spores brolffl

On pustules of twigs

Forming spore
juniper

Spores dark-braWl,
on exotic junipers

Causing no pronounced
Spores yellow

Forming long,
dwarf juniper
Forming spore crusts

On Rocky Mountain

horna on galla of Rocky Mountain
Gymn08porangtum bethe111
Gymnoaporangium nelson!
Gymnoaporanglum corniculans

Forming bro\lm spore crusta on 'taIls of dwarf juniper
Gyrnn08porangtum tremelloides

Fruiting on spindle-shaped swellings of branches
Spores yellow

Forming long,

Fruiting on Branch galls
Forming dark-brown. spore
creepill':: juniper

Juniperus spp. see juniper.
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Kinn1kinnick (Arctostaphylos ~-~ (L.) Spreng.)
Forming waxy, yellow spore cruets

Ch~8~ arctostaphyli.

Labrador tea (Ledtml. app.)
Fruit.ing on upper surtace of leaves

ChrysOO!¥XA ledicola
Fruiting on lower surface of leaves

Forming large, irregular, pale-yellow crusts and causing 100es
witche 3 I brocms

Forming small, roWld,
v.l.tchee' broome

Ch~sosrxa woroninii
orange-yellow pustule IS without causing

Chry801DjYX& led! vue.

Lorch, including t&lll&rack (Larix spp.)
Spores borne on flat pustules

Spores with short. -.m.rts, spore walls thickened on opposite sides
Spores large, 26 - 35 )1 long

Melampsora occidentalia
Spores small, 19 - 26 }J long

Kelampsora medusae
Spores with longer warts, spore -.mlls not thickened on opposite
sides Melampsora epitea var.

Sporee, bome within short spore horne (not yet foWld in western
Canada) Melampeorid1um betulinum.

Larix spp.

Ledum spp.

Madia sativa

see larch.

ase Labrador tea.

see tar-weed.

Madrone (Arbutus menzies11 Pursh)
Spores orange-yellow, I-celled, spiiV'

Pucc1ni&struro sparsum.

Malus diversito11a see crab-apple, Pacific.

Matteuccia struthiopter1s see tern, ostrich.

Melamptrum lineare Bee cow-lffieat.

Moneses unitlora vare. see single-dellght.
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Mountaln-ash (Sorbus altchensls Roam. vars.)
Spores yellow

Fruiting on leaves j aporel!l borne 1n robust cups
GymnosporangllDn nootkatense

Fruiting on fruit and twigs; spores borne in fragile horns
Gzmnosporangium clavipes

Spore 8 brown
Spores 30 - 45 " long,

Sporea 21 - 29 p. long,

borne 1n cups
Gxmn0sporanglum trams lloldea

borne in horns
Gzmnosporanglum cornutum.

Myrica gale - see sweet-gale.

O?qCOCCU8 app. see cranberry.

Point-brush (Castilleja spp.)
Cronartium coleosporioldes.

Pear (Pzrus app.)
Spore horns borne on orange-yellow leat spots, spores brolm

Spore horns 0.5 - 1.0 DID. in diameter, acom-ehaped, and
beginning to rupture along the sides when IlBture; on coamon
pear (Pyrua coil101Ull1a L.) onlT

Gymnoeporangium. tuscum
Spore horns 0.2 - 0.4 mm 1n diameter, cylindrlca.l., and
beginning to rupture at the apex wen mature j rarely on ccmmon
pear, mostly on tltlnes8 pear (P'yrus s1nens1s Lind!.)

QYmno8poranglum haraeanum.

Picaa app. see spruce.
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Pine (Pinus spp.)
Fruiting on needles onl,y

Spores borne in spore horns, on needles older than 1 year
Coleo8porium &eterum

Spores borne on shallow, open pustules, on needles younger than
1 year

Spores small, 19 - 26 P long
Melampsora medusae

Spores large, 26 - 35 I' long
Melampsora occidenta118

Fruiting on stems, branches and twigs onl,y
On "sort" (5- needle-) plnes

Cronartium riblcola
On "hard" pines

Causing loOocQ; globose, pe,&r-shaped or hemispheric galla,
lncludl~ so-called "hip cankers"

Peridermium harkness11
Causing more or leS8 pronounced swellings or cankers

Spores distinctly pear-shaped, up to 70 J.l long
Cronartium comandrae

Spores ellipsoid to egg-shaped, up to 35 J.l long
Cronartium coleosporloides
Cronartium camptoniae.

Pinus 8pp. see pine.

Pipsisse"" (Ql1mophila \alIbellata (L.) Hart. vars.)
Spores yellow, l-eelled, eplll1

Pucc1nlastrum Blrolae.

Plum, garden (PrWlU8 domestics L.)
Spores spiny, brownish-yellow and l-celled or chestnut brown and
2-eelled Tranzschelia discolor.

Po~podlum vulgare see rem, licorice.

see rem, licorice.

Poplar, including aspen and cotton....ood (Populus spp.)
Spores emall, 23 - 25 }J long Melampsora medusae
Spores large, )2 - 48 }J long Melampsora occidentalis.

Populus spp. see poplar.

Prince's pine see pipsissewa.

Prunus domestica see plum, garden.

Pseudotsug& menziesii see rir, Douglas.
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see rern, bracken.

Pyrola (Pyrola spp.)
Spores spiny, borne under a shallow, rounded cover with a central
pore Pucciniastnun pzrolae
Spores not spiny, borne on round, open pU8tules

Chr;y80myxa. pirolata.

Pyrola, one-flowered eee elngle-delight.

Pyrola 8pp. see pyrola.

P:rrue 8pp. see pear.

Ranunculus 8pp. 8ee buttercup.

Raspberry, including bramble (Rubus spp.)
Spores bome under a shallow, rounded cover with a central pore

Pucclnlaatrum americanum
Pucciniastrum arcticum

Spores borne on round, open pU5tul.ea
(G;rmnoconia peck1ana (Howe) Trott.)
(Kuehneola ured1nis (Link) Arth.)
(Phr8/!!!!id1\C> sPP.).

Rhamnu8 8pp. see buckthorn.

Rhinanthu6 crista-galli see yellow-rattle.

Rhododendron (Rhododendron 8PP.)
Spores small, 19 - 29 P long ChjYsasrxa~ var. rhododendrl
Spores large, 40 - 65 (up to 77 p long

ChrYsOffiYX& plperiana.

Rhododendron 8pp. see rhododendron.

Ribee 8pp.

~8PP.

see currant.

see raspberry.
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Saska.toon-berry (Amelanchier aWlolla Nutt. vars.)
Spore horns with yellow spores; chiefly on fruit, rarely on twigs

Gymnoeporanglum clavipes
Gymnosporangium lnconsplcuum

Spore horns with bro"," spore8; chiefly on leaves, rarelY on fruit
or twigs Gymnoeporangium clavarii tonne

Oymnoeporangium corniculans
Gymno8porangium ne180n1
GYMfiosporangium nidus-avis.

Shepherdia canadensis see 8oopolallle.

Silverberry (Eleagnu8 commutata Bernh.)
Spore cups crowed; spores small, 16 - 24 J1 long

Puccinia coronata
Spore cups not crowded; spores aUghtl.,y larger, 19 - 29 J1 long

(Puccin1& carlcls-ahepherdlae).

Single-<lelight (Mones8a unitlon (L.) A. Gray vare.)
Spores spin,y, borne under a rounded cover 1dth a central pore

Pucc1n1astrum molae
Spores not spiny, borne on open pustules

Spore warts crow.ed and regular 1n shape
Ch!l80SfX& pirolata

Spore wane not crowed, irregular in shape
ChEY80srxa monesie.

Sno..roerry (Gaultheria hispidula (L.) Kuh1.)
l.'hrysO!l\YX& chiogenie a

SOlidagO epPa see goldenrod a

Soopolollis (Shephsrdia canadensis (L.) Nutt.)
Spore CUp5 crowdedj spores small, 16 - 24 J1 long

Puccinia coronata
Spore cups not crowdedj spores sllghtl,y larger, 19 - 29 f long

(Puecinia cariels-shepherdfae).

SorbU8 sltchensis varsa eee mount&1n-asha
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Spruce (Picaa spp.)
Fruiting on needles or the previous year'e gro'Wth onl,y

ChrysCIDy?CA weirii
Fruiting on needles or cone Bcales of the current yearts growth
on~

Causing vitchee l broom and fruiting on all needles of the
infected broom Chry8O!IJ,YXA arctostaphyli
Causing shoot blight and fruiting on all needles of the infected
young shoot Chry8~ ~oronlnil

Causing cane rust and fruiting on all scales or the infected
cone

Spore ....arts crowded and regular 1n shape
Chry8011\YX! pirolata

Spore varts not crowded, irregular in shape
Chrz80!fX& monesls

Causing needle cast and fruiting on stnRIe, intected needles,
rarel,y on single cone scales

Spores borne under roWlded covers, or in cups, or 1n short
spore horns

Spores very long and slender, 40 - 126 11 lon~

Chrysomyx& piperiana
Spores medium long, 27 - 47 ~, ~lobo8e to ellipsoid

ChrY80myxa ledicola
Chry80l11jY?C! empetri

Sporee small, 18 - 33 P long, globose to ellipsoid
Spores with a sooth spot and maturing in early summer

Pucc1n1astrum americanum
Pucc1niastrum spp.

Spores without a smooth spot and maturing in late S\mm8r
Ch!7s?:lllX&~ vare.

Spores borne on shallow, open puetules (observed on inoculated
seedlings only)

Spore. emall. 19 - 26 }1 long
Melampeora medusae

Spores large, 26 - 35 Jl long
Helampsora occidental1s.

Stellaria 9pp. eee chickllleed.

Crona.rtium comptoniae.

Tamarack eee larch.

Tar-weed (Kadia sativa Mol.)
Spores orange-yellow
Spores brown

Coleosporium mad.iae
(Puccinia~ Ell. & Ev.).
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Tauga epp. see hemlock.

Vaecinium spp. see huckleberry.

Willow (Salix app.)
Melampsora epites Yare. & t. sps.

Willow-herb, including fire-weed
Spores borne under a round
l-eelled, spiny
Spores not &15 above

Wintergreen - see pyrola.

(Epllobium spp.).
cover \ld.th a central pore, orange-yellow,

Pucclnlsatrum epilobl1
(Puccinla dioicae P. Magno)
(Puccin1a epilobii DC.)
(Puccinla glsantea Karat.)
(Puccin1a oenotherae Vize)
(Puccinia pulverulenta Grev.)
(Puccini. 8candiea Johana.)
(Puccinia ..er.tri Dub)').

Yellow-rattle (RhinanthU8 crista-salli L.)
Cronartlum coleosporioidea.



LIST OF RUSTS

WITH THEIR HOSTS
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LIST OF RUSTS

with their hosts

ChrySomyxa arctostaphzU Diet. spruce broan rust.
o &: I on needles of ldtchee' brooms ot white) black, Engelmann,

Norway and S1 tka spruce (Picea spp.).
IlIon leaves of kinnikinnick (Arctostaphylos ~-ur8i).

Chry8a::D,TX& chiosenle Diet. epruce-eno'lllberry rust
o &: I on needles of epruce (Picas spp.); not known tram 'Western

Canada. -
II on leaves of snowberry (Gaultheria hlspldula).

Ch17SOSfX& em.petrl Schroet. ex CUDJDl.. spruce-crowberry rust
o &: I on needles of black, white, Engelmann and blue spruce

(Pice. epp.).
II on leaves ot crowberry (Empetrum n1grum).

ChrysoJIllX! ledi de Bary var. c8ssandrae (Peck &: G. W. Clint.) Savile
epruce-eassandra rust.

0&:1 on needles of spruce (Picea epp.); not known tram western
Canada.

II &: III on leaves of cassandra (Chamaedaphne calyculata).

Chrysom;yxa led1 var. glanduloe! Sav1le spruce-ledum rust
0&:1 on needles of Engelmann spruce (P::l.cea engelmannil).
II & III on leaves of glandular Labrador tea (ledum glandulosum).

Chrysosrxa led! var. groenlandicl Savile spruce-Ledum rust
o & I on needles of white spruce (Plcea glauca).
II on leaves or labrador tea (ledum groenlandicum).

ChrysC!DljlX& 18<11 var. led! spruce-Ledum rust
0& I on needles of spruce (P::l.cea spp.) j not known rran western

Canada.
II on leaves of glandular and northern Labrador tea (l.edum spp.).

Chry!OJDjYX! ledi var. rhododendrl (de Bary) Savile rhododendron rust
0& I on needles of spruce (Picea spp.)j not known fran North

America.
lIon leaves of cultivated and wild rhododendron (Rhododendron spp.).

Chgson;rxa ledi var. v8ccin11 Ziller red huckleberry rust
o & I unkno-.m, probab~ on needles or spruce (Picea spp.).
II & IlIon evergreen leaves or red huckleber~ (Vaccinium parvlfollum).
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Chrysou!'yx& ledicola Lagerh. spruce-Ledum rust
o & I on needles ot white, black, Sitka, Engelmann and blue spruce

(Picea opp.).
II & IlIon upper leaf surface of Labrador tea (Ledum spo.).

Chrysosrxa monesl! Ziller -- coastal spruce cone rust
0&1 on cones of ~ltka spruce (Picea sitchensle).
II & III on entire plant of single-dellght (one-flowered pyrola,

Moneses uniflora).

ChrlSosrxa piperiana Sacco & Trott. ex Gumm. spruce-rhododendron rust
o & I on needles ot Sitka spruce (Picea sitchensls); not known from

Canada.
II & III on leaves ot California rhododendron (Rhododendron

macrophlllum) and cultivated hy'brids thereot.

ChrysOlDjYX& pirolata Wint. inland spruce cone rust
0& I on cones of white, black, Engelmann, Sitka and blue spruce

(Picea opp.).
II & III on entire plant ot pyrola, wintergreen and eingle-delight

(Pyrola spp. aM Monesee uniflora).

Chrysom,yxa weirii Jacks. Weir's spruce cushion rust
o I< I absent (no primary hoot).
III on previous year's needles of Engelmann, loiJ,ite and Sitka spruce

(Picea opp.).

ChrysC!JlX8. woroninll Tranz. epruce shoot ruet
o &. I on young shoots of white and black spruce (Picea spp.).
III on leaves or witches' brooms of Labrador tea (Ledum spp.).

Coleosporium asterum (Diet.) Std. pine-aster rust
o &. Ion needles of lodgepole, jack and Scots pine (Pinus spp.).
II &. IlIon leaves or aster (Aster spp.), goldenrod (Solidago spp.)

and gum. weed (Grindelia integritol1a).

Coleosporium campanulae Lev. ex Kickx - pine-bluebell Nst
o & I on ne8(11e8 of pine (Pinus spp.). Not knolCl from westem

Canada.
II &. IlIon leaves at bluebell (Ca.mp&nula per.,lcltolia).

Coleosporium madia8 (Syd.) Arth. pine-ta.rweed rust
0&.1 on needles at Monterey pine (Pinus radiata); not known tram

'Western Canada.
II &. IlIon leaves at tar-lI8ed (Madia sativa).
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Cronartlum coleosporioides Arth. etalacttform blister rust
o &. I (Peridenllium stalacUtonue Arth. & Kern) on branches and steme

of jack and lodgepole pine (Pinus bank-siana and P. contorta).
II &: III on leavt's of paint-brush (Castille a spp.r; cow-wheat

(HelamEfrum l1neare) and yellow-rattle Rhinanthus crista-gall1).

Cronartlum comandrae Peck cOUIAndra blister Nst
o &. I on stems and branches of jack, lodgepole, ponderosa and Scots

pine (Pinus app.).
II &. III on leaves ot northern canandra (Geocaulon lividum) and pale

comandra (Comandra umbellata var. pall1da).

Cronartlum comptoniae Arth. sweet-tern blister rust
o &. I on stems and branches ot jack, lodgepole, ponderosa, Monterey

and bishop pine (Pinus app.).
II &. IlIon leaves of 8",eet-gale (Myrica gale).

Cronartlum ribicola J. C. Fisch. ex Rab. - white pine blister rust
o &: I on stems and branches of eastem and western white pine,

lrfhitebark, Umber and sugar pine (Pinus spp.).
II & III on leaves of -.d.ld and cultivated currant and gooseberry

(Ribe8 8pp.).

Gymnosporal'l8iwn bethelii Kern Bethel's jW\iper rust
o & I on leaves and fruit of black and ~olumbia hawthorn (Crataegus spp.).
IlIon branch galls ot creeping and Rocky MOWltain juniper

(Juniperus horizontalis and:I.. scopulorum).

Oymnosporangilml clavariiforme (Pers.) DC. clavaritonn juniper rust
0& I on truit, twigs and leaves of Saskatoon-berry (A.melanchier

a1oito11a) and Eng11sh hawthorn (Crataegus ox;yacantha).
IlIon branch swll1ngs ot dwarf jW\iper (Juniperus communis vars.).

Gymnosporangiwn clavipes (Cooke &: Peck) Cooke &: Peck -- quince rust
0&.1 on truit and twigs ot Saskatoon-berry (Amelanchier aloi(011a),

black and Columbia hawthorn (Crataegu8 douglasii and .£. colwnbiana),
and dwart mountain-ash (Serbus sitchensis var. ~).

III on twigs, branches and stems of dllfart juniper (Juniperus communis
vare.).

Gzmn0sporanglum corniculane Kern - Saskatoon-juniper rust
0&:1 on leaves of Saskatoon-berry (Amelanchier aWfolla).
III on 'oranch gal1.8 ot creeping juniper (Juniperus honzontalia).

Gymnosporangium cornutum. Arth. & Kern - mountain-ash juniper rust
o &. I on leaves ot mountain-ash (Scrbus sitchensls vars.) and Pacit"ic

crab-apple (Malus diversltol1a).
III on twigs and leaves ot dwarf juniper (Juniperus cotllllW\ls).
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Gymnosporangium tUBCum Hedw. t. 1n DC. pear trellis rust
o & I on lea.ves, rarely fruit and twigs, of common pear (Pyrue

communis) ..
IlIon twigs, branches and stems of exotic juniper (Juniperus chinenais

vars., .l. sabina vars. and~. squamata vars.).

Gymnosporangium haraeanum Syd. Chinese pear-juniper rust
o &. I on leaves of pear (Pyru8 spp.); not yet found in Canada.
III on leaves and twigs of exotic, mainly Chinese juniper

(Juniperus chinenele vars.).

Gymnoeporangium inconepicuum Kern inconspicou8 juniper rust
0&.1 on fruit of Saskatoon-berry (A.melanchler a1111to11a).
IlIon tldgs and branches of Rocky Mountain juniper (Juniperus

8copulorum) ..

Gymnospora.nglum nelson! Arth.. Nelson I 8 juniper ruet
0&.1 on leaves and fruit of Saskatoon-berry (Amelanchier alnifolia).
IlIon branch galls ot Rocky Mountain and creeping juniper

(Juniperus 8copulorum and i. horizontal1s).

Gymnosporangium nidua-!!!! ntaxt. juniper broom rust
o &: I on leaves and fruit ot Saskatoon-berry (Amelanchier alnifolia).
IlIon witches I brooms of Rocky Mountain and creeping juniper

(Juniperus scopulorum and ~. horizonta1is).

Gymnosporangium nootkatense Arth. - yellow cypress rust
o &: I on leaves, rarely fruit, of western and dwarf mountain-ash

(Sorbus sitchensis vare.), and Pacific crab-apple (Malus divereifolia).
II &: IlIon foliage of yellow cypress (Chamaeczparis nootkatensls).

Gymnoeporanghun tremelloides Hartig dwarf juniper gall rust
o &: I on leaves of lfestem and dwarf mountain-ash (Sorbus sitchensis

vars.).
IlIon branch galls of dwarf juniper (Juniperus communis).

Hyalopsora aspid10tus (Magn.) Magn. fir-oak fern rust
o &: I on previous years' needles of alpine, amabilis and grand fir

(Abies spp.).
II & IlIon fronds of oak fern (Qymnocarpium dryopteris).

KYalopsora polypodii (Diet.) Magn. fragile fern rust
o &: I unknown, probably on conifer.
II & IlIon fronds of fragile fern (Cyetopter1s fragilis).
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HelampBora eplt8a Thuem. vars. and t. sps.
o &. I on toliage of tir, larch, tamarack,

(Abiee, Larix and Ribes sPp.).
II &. III on tolla.ge, rarely buds, catkins

(Salix .pp.).

willow rust
gooseberry and currant

and twigs, of willow

Melampsora epitea f. ap. tsugae Ziller - heI:1lock-willow rust
o &. I on needles, rarely cones, of western and mountain hemlock

(To""a app.).
II &. IlIon leaves ot Scouler and Sitka willow (Salix spp.).

Melampsora medusae Thuem. conifer-aspen rust
o &. I on needles of 18 species of conifers: Douglas tir, larch,

pine, true lir, hemlock and spruce (Peeudotaugs, larix, Pinus,
Abies, Tsuga and Picea spp.), the latter three known from
seedling infections only.

II &. IlIon leaves ot trembling aspen (Populus tremuloldee).

Melampsora occidentalls Jacks. conifer-cottonwood. rust
0& I on needles of 12 species of conifers: Douglas fir, larch,

pine, tir, and spruce (Pseudotsuga, Larix, Pinus, Abies and
Picea spp.), the latter two known Crom seedling infections only.

II & III on leaves of black cottonwood, and balsam and hybrid
poplars (Populus trichocarpa, ~. balsamifera and Populus spp.).

kelampsorells caryoph,yllace8rUlll. Schroet. fir broom rust
0&1 on needles of ldtchee' brooms of alpine, amabil1s, balsam and

grand fir (Abieo opp.).
II &IlIon leaves of chickweed (Ceraatium and Stellaria app.).

Melampsoridi\lll betulinum (Fr.) Ueb. birch rust
o & I on needle8 of larch (Larix spp.); not known from western North

America.
II & IlIon leavee of glandular, Kenai, water, ..mite and European

species of birch (Betula spp.).

Milosis darker! Faull parsley tern rust
o &. I unknown j probably on needles ot tir (Abies SpD.).
II &. IlIon tronds oC parsley tern (Cgptogramma crisp! var.

acrostichoides).

Mles!a dilatata Faull - wood tern rust
0&.1 WlknOwrlj probably on needles ot tir (Abies spp.).
II &. III on tronds ot spiny ...,ood tern (Dr;ropteria aU8triaca).

Mile.ia laeV1uscula (Diet. & Hol... ) Faull fir-polypody ru.st
o &. I on needles at grand tir (Abies grandis).
II & III on fronds ot licorice tern (Polypodium vulgare).
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Kilesla p01ystichi Winel. ex Faull spiny-spored awordtem rust
o &. I unknOldlj probably on needles of tir (Abies 8PP.) or lacking.
II on tronds of sword fern (Pol,ystichum munitum).

Milesia vogeslaca Faull smooth-spored sword fern rust
0&.1 on needles or fir (Abies spp.); not known from western Canada.
II &IlIon fronds ot sword fern (Po1y8tichum munitum).

Peridermium harknesl!l11 J. P. Moore western gall rust
I on branch galls of hard pines (Pinus spp.) includ. jack, lodgepole,

ponderosa, Scots, Monterey, Austrian, bishop,clu8ter, and
mountain pine.

II &. III lacking (no alternate host).

Pucclnia coronata Corda crown rust
o & I on leaves of 8oopolallie (Shepherdia canadensis), cascara,

alderleaved and European buckthorn (Rhamnus 8PP.), and
silverbelTJ (EleagnuB cOlml.utata).

II &. IlIon the blades of approximately 20 species of grasses.

Pucclniastrum americanum (Farl.) Arth. American spruce-raspberry rust
0&.1 on needles, seldom cones, or Engelmann l!Ipruce (Picea engelmannii).
II &. IlIon leaves or 'Western red raspberry (Rubus melanolasiu8).

Pucciniaetrum arcticum Tranz. arctic spruce-raspberry rust
o &. I on needles of loIhite spruce (Pices glauca).
II &. IlIon leaves or arctic and hairy bramble (Rubus arcticus and

~. pubescens).

Pucciniastrum. epilobii otth. !ir-rireweed rust
o &. I on needles, eeldan cones, ot alpine, balsam, amabills, grand

and white fir (Abies spp.).
II &. IlIon leaves, seldom stems, or willow-herb (Epilobium spp.),

_nl,y fire-weed (S;o angustifollum).

PucciniastrtID goeppertianum (Kuehn) Kleb. blueberry brocm-rust
0&1 on needles ot alpine, amabills, balsam and grand tir (Abies spp.).
IlIon blueberry, huckleberry and bilberry (Vaccinium spp.).

Pucciniaetrum guttatum (Schroet.) Hyl., Joerst. &. Nannr.
o &. I unknown, possibly" on conifer.
II &r. III on leaves or 8weet-scented bedstra.... (Galium tr1tlorum).

Pucciniastrum pzro1&e Diet. ex Arth.
o &. I unknown, possibly on conifer.
II &. III on leaves or pyrola (wintergreen; Pyrola spp.) pipsissewa

(prince1e pine, Chimaphila umbellata) and single-delight
(Moneses \Ulirlora).
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Puccln1astrum epa.reUDl (Wint.) E. fi'iech. spruce-bearberry rust
0&.1 on needles or spruce (Picea epp.)j not known trom America.
II &. IlIon leaves or madrone (Arbutus menziesi1) and alpine

bearberry (Arctostaphylos alpina).

Pucciniaetrum vacc1n1i (Wint.) Joerat. hemlock-blueberry rust
0&1 on needles of eastern, western and mountain hemlock (Tsug& app.).
II &. IlIon leaves ot blueberry, bilberry, huckleberry (Vaccinium app.)

and cranberry (9Jl:;rCOCCU8 spp.).

TranZ8cheUa discolor (Fck1.) Tranz. &. IJ.tv. -- plum rust
o &. I on leaves ot poppy anemone (Anemone coronarla var.) and

buttercup (Ranunculu8 recurvatus).
II &. III on leaves ot common garden pl\Dll. (PrunU8 domestica).

Uredinops18 hashlokai Hirst. t. -- Hashioka's fir-bracken rust
0&.1 on needles or all ages ot grand and alpine fir (Abies spp.).
II &. III on fronds of bracken tern (pteridium aQuillnum vars.).

Uredinopaia long1mucronata Faull -- fir-lad;r fern "-lst
o & I on needles of alpine, amabilie and grand fir (Abies 8pp.).
II &. IlIon frond a of 1.a.dy' fern (Athrri\ID. fiUx-femina).

Uredinopsis phegopteridis Arth. -- fir-oakfem rust
0&1 on needles of alpine fir (Abies lasiocarpa).
II & IlIon fronds of oak. fern (Ciymnocarpium dryopteris).

Uredinops1.a pterid1e Diet. &. HoI",. - cOJml.on fir-bracken rust
o &. I on needles of all agee of grand, amabilla and alpine fir

(Abl•• app.).
II & IlIon fronds of bracken fern (Pterid1urn aquilinurn vare.).

UreQ1nopais atruthiopterid1s Stoom. ex Diet. - tir-ostrlch tern rust
0&.1 on needles of alpine fir (Abies lasiocarpa).
II &. IlIon tronds of ostrich fern (Katteuccia atruthiopteris).




