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CRONARTIUM COMANDRAE IN CANADA, ITS DISTRIBUTION AND HOSTS 

Abstract 

D i s t r i b u t i o n  maps and r e p o r t s  of Cronartium comandrae Pk. on t h e  
con i fe rous  h o s t s  Pinus banksiana,  P. c o n t o r t a ,  P. pon e r o s a  P s l v e s t r i s  
and t h e  a l t e r n a n o s t s  Comandya umbellata-  s s p . d u m b e l i a & , h :  

a l l i d a ,  and Geocaulon lividum are presen ted  f o r  Canada. C. comandrae 
Eccurs  i n  a l l  provinces and t e r r i t o r i e s  except  Newfoundland,-Nova S c o t i a ,  
and P r i n c e  Edward I s l a n d ,  a l though n a t i v e  o r  introduced h o s t s  do occur  i n  
t h e s e  areas. New records  of C. comandrae on P. c o n t o r t a  i n  Saskatchewan. 
on C. umbellata  ssp.  umbellata  -in Saskatchewan-and Manitoba, and on 5. 
l ividum i n  Ontar io  and Saskatchewan, a r e  repor ted .  There i s  doubt about  an 
e a r l i e r  record  of t h e  r u s t  on C. umbellata - from the  Northwest T e r r i t o r i e s .  

Introduction 
Comandra b l i s t e r  r u s t  caused by 

Cronartium comandrae Pk. has  been repor ted  on 
one in t roduced  and eleven n a t i v e  hard p ine  
s p e c i e s  i n  North A m e r i c a  (8,151, ranging from 
N e w  Brunswick t o  t h e  Yukon and southward t o  
Tennessee, Alabama, M i s s i s s i p p i ,  New Mexico, 
and C a l i f o r n i a .  I t  has n o t  been found i n  
Alaska o r  Mexico although s u s c e p t i b l e  p ines  
occur t h e r e .  The u r e d i a l  and t e l i a l  states 
of t h e  r u s t  have been recorded over  a similar 
range on t h e  a l t e r n a t e  h o s t s ,  Comandra and 
Geocaulon of  t h e  family Santalaceae.  A 
g e n e r a l i z e d  d i s t r i b u t i o n  map f o r  C. comandrae 
on Pinus spp. and Comandra spp. i n  North 
A m e r G a s  r e c e n t l y  publ ished by K r e b i l l  
( 1 3 ) .  Information on t h e  h o s t s  and 
d i s t r i b u t i o n  of C. comandrae i n  Canada is 
s c a t t e r e d .  To- d a t e ,  t h e  r u s t  has  been 
repor ted  on t h r e e  n a t i v e  and one introduced 
hard  p i n e  s p e c i e s ,  and on both a l t e r n a t e  h o s t  
genera  i n  Canada. This  waper at tempts  t o  
b r i n g  t o g e t h e r  t h e  information and t o  r e p o r t  
r e c e n t  c o l l e c t i o n s  which have extended t h e  
known d i s t r i b u t i o n  of t h e  r u s t  i n  Canada. 

Materials and methods 
A r t h u r ' s  Manual of t h e  r u s t s  i n  t h e  

United S t a t e s  and Canada ( 2 )  has  been used a s  
t h e  base  re fe rence  f o r  information on 
d i s t r i b u t i o n  and h o s t s  i n  Canada. More 
r e c e n t  r e f e r e n c e s  on d i s t r i b u t i o n  have been 
ga thered  from the  l i t e ra tu re .  

A l l  t h e  Cronartium comandrae m a t e r i a l s  
have been seen o r  information on them 
obta ined  from t h e  fol lowing h e r b a r i a  
(Herbarium codes fol low Lanjouw and S t a f l e u  
[ 1 4 ] ) :  ALTA, BPI, CFB, DAOM, DAVFP, FFB, 

MFB, MONT, N Y ,  PUR, QFB, QMP, SASK, UBC, WIN, 
WINF (14) , WSP, MacDonald College,  (S te .  Anne 
de  Bel levue,  Que.,) and many of t h e  r e g i o n a l  
l a b o r a t o r i e s  o f  t h e  United S t a t e s  Fores t  
Serv ice ,  some of  which conta in  Canadian 

Research S c i e n t i s t ,  Canadian Fores t ry  
Serv ice ,  Department of F i s h e r i e s  and 
F o r e s t r y ,  Edmonton, Alberta .  

mate r ia l .  Information from the Fores t  I n s e c t  
and Disease Surveys, Canadian F o r e s t r y  
Serv ice ,  have a l s o  been used e x t e n s i v e l y  f o r  
compilat ion of t h e  d i s t r i b u t i o n  maps, 
e s p e c i a l l y  i n  the  Prair ie  and B r i t i s h  
Columbia Regions , where such surveys have 
been q u i t e  thorough. I n t e n s i v e  surveys w e r e  
a l s o  c a r r i e d  o u t  by t h e  au thor  i n  Alber ta  and 
southwestern Saskatchewan. The a l t e r n a t e  
h o s t  genus Comandra has r e c e n t l y  been 
modified by P i e h l  (17 )  t o  inc lude  f o u r  sub- 
s p e c i e s  of one s p e c i e s  (C. umbellata)  i n s t e a d  
of f i v e  s p e c i e s ,  whi le  h e  confirms Ferna ld ' s  
(11) s tudy of s e p a r a t i n g  Geocaulon l ividum 
from t h e  genus Comandra. I at tempted t o  
fol low P i e h l ' s  arrangement of t h e  sub- species 
by us ing  h i s  d i s t r i b u t i o n  map, b u t  t h i s  was 
n o t  t o t a l l y  s a t i s f a c t o r y  a s  he i n d i c a t e s  
l a r g e  in te rmedia te  zones between some of t h e  
subspec ies ,  e.g. a wide band across t h e  
Prai r ies  between ssp .  p a l l i d a  and ssp. 
umbellata. 

Hosts and distribution 

REPORTS OF THE RUST ON ITS VARIOUS HOSTS I N  
CANADA 

Pinus banksiana Lamb. - 
Arthur  ( 2 )  r epor ted  t h a t  2. comandrae 
occurred on t h i s  h o s t  i n  Alber ta  and 
Saskatchewan. I t  has a l s o  been repor ted  
from New Brunswick ( l o ) ,  Quebec ( 1 8 ) ,  
Ontar io  (7), Manitoba ( 22 ) ,  and t h e  
Northwest T e r r i t o r i e s  ( 4 ) .  

Pinus c o n t o r t a  Dougl. 

Reported i n  Alber ta  ( 2 )  , B r i t i s h  Columbia 
(25)  and t h e  Yukon ( 1 6 ) .  

Pinus ponderosa Laws. 

Arthur  ( 2 )  r epor ted  it from B r i t i s h  
Co l u m b i  a. 
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pinus  s y l v e s t r i s  L. 

The r u s t  has  been repor ted  on t h i s  
in t roduced  p i n e  from Manitoba ( 2 4 1 ,  
Saskatchewan ( 1 2 )  and Alber ta  (21) .  

Comandra umbellata  (L.) Nutt. ssp.  umbellata  
P i e h l  ( C. umbellata;  2. r i c h a r d s i a n a ) .  

Ar thur  ( 2 )  r epor ted  t h a t  t h e  r u s t  
occurred on t h i s  h o s t  i n  Ontar io  and 
Quebec. 

Comandra umbellata  (L.) Nutt.  ssp. p a l l i d a  
( A . D C . ) P i e h l  ( - C. p a l l i d a ) .  

Arthur  ( 2 )  r e p o r t e d  it from Alber ta ,  
B r i t i s h  Columbia, Saskatchewan, and t h e  
Northwest T e r r i t o r i e s .  Bisby ( 5 )  
r e p o r t e d  i ts  occurrence i n  Manitoba, and 
Conners (7 )  i n  Ontar io.  

Geocaulon lividum (Richardson) Fernald. 

Arthur  ( 2 )  gave t h e  d i s t r i b u t i o n  on t h i s  
h o s t  ( c i t e d  as Comandra l i v i d a )  a s  
Manitoba and Quebec. Z i l l e r M o l n a r  
(26)  r e p o r t e d  i ts  occurrence i n  B r i t i s h  
Columbia, Molnar (16) i n  t h e  Yukon, and 
Baranyay e t  a l .  ( 4 )  i n  Alberta .  Baranyay 
and Bourchier  (3 )  c o l l e c t e d  it i n  1962 i n  
t h e  Northwest Terr i tor ies ,  al though t h e  
h o s t  was repor ted  as Comandra. 

DISTRIBUTION OF THE RUST I N  CANADA, INCLUDING 
NEW RECORDS 

F i s u r e s  1 and 3 show t h e  d i s t r i b u t i o n  of  
C. comandrae on Pinus spp., and F igures  2 and 

i ts  d i s t r i b u t i a  Comandra and Geocaulon 
i n  western and eastern Canada. C. comandrae 
would appear  t o  b e  more prevalent- in w e s t e r n  
Canada, where t h e  d i s t r i b u t i o n  of t h e  h o s t s  
i s  more continuous. Surveys have a l s o  been 
more ex tens ive  i n  western Canada, e s p e c i a l l y  
i n  southern A l b e r t a  where t h e  au thor  has been 
s tudying  v a r i o u s  a s p e c t s  of t h e  aerobiology 
of  t h e  r u s t  s i n c e  1 9 6 4  ( 2 0 ) .  General ly ,  t h e  
nor thern  d i s t r i b u t i o n  l i n e  f o r  Canada on 
K r e b i l l ' s  map (13) does n o t  extend f a r  enough 
n o r t h ,  e s p e c i a l l y  i n  t h e  Yukon and Northwest 
Terr i tor ies ,  and i n  Manitoba and Quebec. The 
c o l l e c t i o n s  from Great Whale River on $. 
l ividum have been i n c o r r e c t l y  placed i n  
Ontar io  i n s t e a d  of Quebec. Su t ton  (23) g i v e s  
a genera l ized  d i s t r i b u t i o n  f o r  Saskatchewan 
from r e p o r t s  f o r  t h e  y e a r s  1965-67. F igure  
1 of t h i s  paper  i n d i c a t e s  t h a t  t h e  
d i s t r i b u t i o n  on p i n e  is more cont inuous 
across Saskatchewan, and t h a t  t h e  r u s t  has  
been recorded f a r t h e r  n o r t h  on t h i s  host .  

The r u s t  can be found i n  most young and 
mature s t a n d s  of  Pinus c o n t o r t a  and P. 
banksiana i n  weste=naaa, o f t e n  reach ing  
l o c a l  epidemic propor t ions  when t h e  p i n e  is 
close t o  s t a n d s  o f  Comandra umbellata  s sp .  
F a l f F a  i y n  sou thern  - -aulon 

1v1 um nor thern  areas. In- 
Canada, i t s  d i s t r i b u t i o n  extends t o  t h e  p i n e  
l i m i t s  i n  t h e  Yukon and Northwest 
Terr i tor ies ,  b u t  should be found f a r t h e r  

n o r t h  i n  Saskatchewan and Manitoba than 
p r e s e n t  c o l l e c t i o n s  i n d i c a t e  (Fig.  1 ) .  The 
r u s t  extends ac ross  t h e  P r a i r i e  g r a s s l a n d  
areas on C. umbellata  s sp .  p a l l i $ t  through 
i n f e c t i o n s  o f  t h e  r e p e t i t i v e  u r e  l a1  s t a t e .  
I n f e c t i o n s  w e r e  o f t e n  found more t h a n  one 
hundred miles from t h e  n e a r e s t  p i n e  source  
(Figs. 1 and 2 ) .  I n  e a s t e r n  Canada, 
i n t e n s i v e  surveys seem to  b e  l a c k i n g  and t h i s  
probably accounts  f o r  much of  t h e  non- 
continuous d i s t r i b u t i o n .  Local  epidemics 
have been repor ted  and i n  one case a 
p l a n t a t i o n  s u f f e r e d  cons iderab le  damage (9  . 
Only one c o l l e c t i o n  of t h e  r u s t  has  been made 
i n  t h e  Maritimes, d e s p i t e  cons iderab le  
examination of p ines  and search ing  f o r  t h e  
a l t e r n a t e  h o s t  (G.A. Van S i c k l e ,  1969, 
persona l  communication). There are no 
records  from Newfoundland o r  along t h e  nor th  
shore  of t h e  Gulf of S t .  Lawrence, e a s t  of 
l a t i t u d e  65" . Natura l  s t a n d s  of t h e  Dine 
h o s t  art: absen t  i n  t h i s  a r e a  ( 6 ) ,  b u t  
Comandra does occur  (17) and s u s c e p t i b l e  
p i n e s  have been introduced.  

New p r o v i n c i a l  d i s t r i b u t i o n  records  f o r  
t h e  r u s t  inc lude  two specimens (CFB 
8406,8407) c o l l e c t e d  i n  1968 on P. c o n t o r t a  
i n  t h e  Cypress H i l l s ,  SaskatcFewan. Two 
c o l l e c t i o n s  on C. r i c h a r d s i a n a  from Manitoba 
and Saskatchewan a r e  i n  UBC (82625 and 
868771, and two o t h e r s  i n  WINF(M) (1746,3712) 
on C. r i c h a r d s i a n a  o r  C. umbellata  a r e  
p r o b s b l y m  umbelrata ssp.  umbellata  
o r  an intermediate- between ssp. umbellata  and 

D.V. 'Baxter (DAOM 5558 and PUR 48514) from 
ssp,. a l l i d a  A c o l l e c t i o n  made i n  1937 by 

Great S lave  Lake, Northwest T e r r i t o r i e s ,  and 
l a b e l l e d  Comandra sp. proved t o  b e  5. 
l ividum, which is t h e  earl iest  c o l l e c t i o n  on 
t h i s  h o s t  from t h a t  area. An unrepor ted  
specimen on G. l ividum from Ontar io  is i n  
DAOM (76368r, XZ7i specimen w a s  c o l l e c t e d  
from Deception Lake, Saskatchewan, i n  1969 
(WINF(M) 12039). This  h o s t  has  a nor thern  
d i s t r i b u t i o n  and only j u s t  e n t e r s  t h e  United 
S t a t e s  where i n f e c t e d  specimens have been 
c o l l e c t e d  only i n  Wisconsin ( 2 ) ,  Idaho (BPI, 
N Y ,  and P a c i f i c  Northwest F o r e s t  Q 
Ra.Exp.Sta., P o r t l a n d ,  Oregon), and Washinton 
(BPI, DAOM) . 

There i s  doubt about  l o c a t i o n  of t h e  
c o l l e c t i o n  of  Comandra upon which Ar thur  ( 2 )  
based h i s  Northwest Territories record.  J . A .  
Parmelee (persona l  communication, 1966) 
be l ieved  t h i s  record  w a s  based on t h e  DAOM 
specimen, No. 1861, from n e a r  Martin Cabin, 
S lave  Lake, Alber ta ,  c o l l e c t e d  i n  1929, and 
t h a t  Arthur  i n t e r p r e t e d  'S lave  Lake' as G r e a t  
Slave Lake, Northwest T e r r i t o r i e s ,  i n s t e a d  of 
Lesser Slave Lake, Alberta .  However, Ar thur  
( 4 )  included t h e  Northwest T e r r i t o r i e s  i n  h i s  
d i s t r i b u t i o n  l i s t  p r i o r  t o  t h e  c o l l e c t i o n  of 
t h e  above DAOM specimen. There i s  no r e c o r d  
of Comandra from t n e  Northwest T e r r i t o r i e s  o r  
t h e  Yukon i n  t h e  DAO o r  CAN h e r b a r i a ,  o r  more 
r e g i o n a l  h e r b a r i a  (ALTA, CAFB, UAC, U B C ) ,  and 
it has nof been c o l l e c t e d  n o r t h  o f  about  59" 
N l a t i t u d e  i n  Alberta .  P o r s i l d  and Cody 
( 1 9 ) ,  i n  t h e i r  c h e c k l i s t  of vascular p l a n t s  
i n  c o n t i n e n t a l  Northwest Territories,  
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Figure 3. Distribution o f  Cronortium comondrae on pine in Eastern Canada. 

~ _ _ _  
Figure 4. Distribution of Cronortium comondrae on Santalaceae in Eastern ,Canado. 
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i n d i c a t e d  t h a t  C. p a l l i d a  was expec ted  t o  
occur ,  b u t  a t  p r e s e n t  the're i s  no r e c o r d  from 
t h e  a rea .  P i e h l  (17)  a l s o  does n o t  i n d i c a t e  
i t s  presence  n o r t h  o f  60"N l a t i t u d e .  
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