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PYTHIUM INTERMEDIUM, A NEWLY RECOGNIZED PATHOGEN 

OF CONIFEROUS SEEDLINGS IN CANADA 

D. Hocking’ 

Abstract 

Pvthium intermedium de  Barv caused UD to  50% m o r t a l i t v  i n  2- t o  3-week- 

6.) Franco. It  l i i i l n  
l-vitro wi th in  3 days. This is 

t h e  f i r s t  report of  th i s - fungus  as a p a t h o g e n o f c o n i f e r s  i n  North America. 

o l d  container-grown s e e d l i n g s  * o f  Pinus- c o n t o r t a  Dougl: var .  l a t i f o l i a  
Engelm., Picea g lauca  (Moench) V o s s K  a’lbertiana (S. Brown) Sars..  P icea  
e n g ; l m a r h  Par ry ,  and Pseudotsu a menziesi i  ( M i l  
w e e  -01 aseptic seedlin-r 

Introduction 
Damping-off is a cont inu ing  problem i n  t h e  
r a i s i n g  of  c o n t a i n e r  seed l ings  f o r  
r e f o r e s t a t i o n .  Unusual d e v a s t a t i o n  occurred 
dur ing  A p r i l  1969 i n  t h e  greenhouses a t  t h e  
P r o v i n c i a l  T r e e  Nursery, R.R. 6 ,  Edmonton, 
Alberta .  Mor ta l i ty  w a s  widespread i n  a l l  
con i fe rous  s p e c i e s  being grown, reaching 40 
t o  50% by t h e  3rd week a f t e r  emergence. This  
n o t e  r e p o r t s  on t h e  pa thogenic i ty  of t h e  
organism p r i n c i p a l l y  respons ib le  and 
prev ious ly  unreported as a pathogen of 
c o n i f e r s  i n  North America. 

Mater ia ls  and methods 
Seedlings o f  Pinus c o n t o r t a  Dougl. va r .  

l a t i f o l i a  E n g e l m . m e a  auca (Moench) Voss 
var .  a l b e r t i a n a  T B k  Sarg.,  P icea  

on n o n- s t e r i l i z e d ,  l o c a l l y  dug sphagnum p e a t  
i n  s p l i t  p l a s t i c  tubes  (3/4 inch  diam. by 
3 1/2 inches l o n g ) ,  packed i n  p l a s t i c  f l a t s  
holding 220 tubes.  Seeds w e r e  sown by a 
vacuum seeder ,  which depos i ted  2 t o  8 seeds  
p e r  tube. I r r i g a t i o n  f o r  about  10 sec every 
h a l f  hour w a s  by automatic  mister, which had 
t h e  a d d i t i o n a l  func t ion  of reducing 
temperature dur ing  sunny per iods  and 
t h e r e f o r e  tended to  water t h e  s e e d l i n g s  to 

excess. Temperature c o n t r o l s  were se t  a t  70P 
(21C), upon reaching which an e x t r a c t i o n  €an 

would cat i n ;  however temperatures  exceeding 
100F (38C) occurred f o r  per iods  up t o  1 hour 
o r  so almost da i ly .  Thus, many c o n d i t i o n s  
predisposing t h e  seed l ings  t o  epidemic 
damping-off e x i s t e d :  overcrowding, water- 
logged organ ic  s o i l ,  high humidity, high and 
p e r i o d i c a l l y  extreme temperatures ,  and 
inoculum i n  n o n- s t e r i l e  seeds  o r  substratum. 

Soon a f t e r  emergence, about  2 weeks a f t e r  
sowing, damping-off was observed, and 
i s o l a t i o n s  were s t a r t e d .  A t  t h e  end of  each 
#eek, f o r  3 weeks, m o r t a l i t y  w a s  a ssessed  on 
t w o  f u l l  f l a t s  of each s p e c i e s  o f  tree (Table 
1 ) .  

Results and /discussion 
Isolations.-Each week, 20 damped-off 

seed l ings  of each s p e c i e s  were c o l l e c t e d  from 
var ious  f l a t s  and p laced  i n d i v i d u a l l y  i n  
s e p a r a t e  v i a l s .  They w e r e  i n d i v i d u a l l y  
washed i n  ster:.le water, s u r f a c e- s t e r i l i z e d  
i n  a 1:l mixture (v/v) o f  e t h a n o l  and 
aqueous-satura’:ed HgCl , and p l a t e d  on 2 %  
agar  i n  t a p  wazer. I s o l a t i o n s  w e r e  made from 
hyphal t i p s  o r  spores  growing on o r  o u t  o f  
t h e  s e e d l i n g  fzagments. 

Most isola es from samples taken i n  t h e  
1 s t  week w e l e  pure c u l t u r e s  o f  Pythium 

Table 1. Mortality of coniferous seedlings from damping-off at differe t seedling ages (1-3 weeks froin 
emergence) I 

Species 

2 weeks 3 weeks 
Number Mor ality I\lumu e r Mort a1 i t y 

Mortality +- sampled s am? 1 ed (%I 

1 week 
Number 
sampled (96) 

-___ Pinus contorta 760 28 678 44 683 58 

- 6 635 667 41 
27 

Picea glauca 598 

Picea engelmannii 616 19 763 706 50 

Pseudotsuga menziesii 410 2 470 t l  588 27 

intermedium de Bary. I n  t h e  2nd and 3rd 
F o r e s t  Research Laboratory, Canadian wee s,  P t ium intermedium w a s  s t i l l  t h e  most 

co&n *. Other fungi ,  most ly Fusarium 
spp. , also. oc urred,- b u t  only i r r e g u l a r r y  and  

F o r e s t r y  Serv ice ,  Department of F i s h e r i e s  and 
‘Fores t ry ,  Edmonton, Alberta .  ? 



122 VOL.50, N0.4, CAN. PLANT DIS. SURV. DEC., 1970 

Figure 1- 3. Pythium intermedium. 1 )  Single sporangia, Xco.  450; 
appressoria formed by P. intermedium from a sporangium germinating on a glass surface, X c a .  450: 

2) Chain of sporangia, diagnystic of P.  infermedium, X c a .  900; 3) Repetiiive 

I '--------T --.I----- 
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i n  t h e  la te r  s t a g e s .  During t h e  f i r s t  3 
weeks P thium intermedium c o n s i s t e n t l y  grew 
ou t  h o t  and col lar  fragments o f  
seed l ings .  

Most c u l t u r e s  a l s o  y i e l d e d  moderate to  
l a r g e  numbers of  nematodes. These w e r e  
subseauen t lv  i d e n t i f i e d  as beloncrina t o  t h e  
genera  G a b d i t i s  Dujardin * (1645) and 
Cephalobus Bas t i an  (1865) by D r .  J .R.  
Suther land.  Canadian F o r e s t r v  Serv ice ,  
Victoria,  B.C., and D r .  E.J.  €Gwn, Canada 
Department of  Agr icu l tu re ,  Lethbridge,  A l t a .  
These genera a r e  non- stylet- bearing and hence 
are n o t  cons idered  t o  be pathogenic  t o  
p l a n t s .  

communication, r e p o r t s  t h a t  i n  a s tudy  of  
r o o t  d i s e a s e  o f  ornamental e l d e r s  (Sambucus 
spp.)  dur inq  1968 and 1969, he isolated 
sythium infermedium from . so i l  benea th  

i s e a s e d  bushes from s i x  widely s e p a r a t e d  
a r e a s  i n  Alber ta :  Beaverlodge, Bowden, 
Ellerslie,  Edmonton, Vulcan, and Devon. 

Such widespread inc idence  s u g g e s t s  t h a t  
earl ier  i n v e s t i g a t o r s  may have overlooked t h e  
s p e c i e s ,  o r  simply r e l e g a t e d  it t o  P thium 
sp. The p r e s e n t  r e p o r t  c l e a r l y  e s t a b  
iy th ium intermedium as a p o t e n t i a l l y  

angerous pathogen t o  c o n i f e r o u s  s e e d l i n g s ,  
e s p e c i a l l y  when grown i n  c o n t a i n e r s  i n  t h e  
greenhouse. 

Isolates of  Pythium intermedium were 
i d e n t i f i e d  by D r .  D . J .  Stamps, Commonwealth 
Mycological I n s t i t u t e ,  Kew,  England; and D r .  
0. Vaartaja, Canadian F o r e s t r y  S e r v i c e ,  
O t t a w a .  Isolates d i d  n o t  form oogonia, 
perhaps because complementary sexual  s t r a i n s  
were lack ing .  Other  workers have found 
isolates from Holland t o  be h e t e r o t h a l l i c  
( 9 ) .  S i n g l e  sporang ia  were f r e q u e n t l y  formed 
(Fig.  1 ) .  Most isolates, however, formed 
deciduous cha ins  of  sporang ia  (Fig.  2 ) ,  a 
d i a g n o s t i c  c h a r a c t e r i s t i c  unique t o  p. 
intermedium ( 1 , 5 ) .  I n  c u l t u r e s  on g l a s s  
slides, germinat ing sporang ia  commonly formed 
r e p e t i t i v e  a p p r e s s o r i a  (Pig. 3 ) .  

Inocu la t ions .  - To tes t  t h e  p a t h o g e n i c i t y  
of  Pythium intermedium, I inocu la ted ,  i n  
v i t r o ,  aseDtic tree seed l inqs .  They w e r e  
grown- fo; 3 weeks from -pre-germinated, 
s u r f a c e- s t e r i l i z e d  seeds  on 2% t a p  water a g a r  
i n  18 X 150 mm t e s t  tubes ,  under f l u o r e s c e n t  
l i g h t .  Addi t iona l  t e s t- s e e d l i n g s  were grown 
a s e p t i c a l l y  i n  t h e  greenhouse i n  250 m l  
c o n i c a l  f l a s k s  c o n t a i n i n g  v e r m i c u l i t e  and a 
minera l  n u t r i e n t  s o l u t i o n .  

Ten s e e d l i n g s  of  each s p e c i e s  grown i n  
test t u b e s  and 10 grown i n  f l a s k s  were 
i n o c u l a t e d  by dropping a 5 mm diam by 3 mm 
t h i c k  a g a r  p lug  from 3-day-old c u l t u r e s  of  
P thium intermedium i n t o  each tube  o r  f l a s k .  
b e a l i n g s  were then  incubated i n  t h e  
l i g h t  a t  22C. A l l  t h e  i n o c u l a t e d  s e e d l i n g s  
w e r e  k i l l e d  by t h e  3rd day. R e i s o l a t i o n s  on 
w a t e r  a g a r  y i e l d e d  pure  c u l t u r e s  of P thium 
intermedium. Uninoculated c o n t r o l s  r b  
h e a l t h y  and y i e l d e d  no microorganisms when 
p l a t e d  o u t .  

PytS;ium intermedium d e  Bary is a r a r e l y  
isolate  member o f  t h e  genus. Middleton (5)  
r e c o r d s  24 r e p o r t s  d a t i n g  from t h e  o r i g i n a l  
d e s c r i p t i o n  by d e  Bary i n  1881 (I). .  Th is  
s p e c i e s  is missing from r e c e n t  accounts  o f  
damping-off of  con i fe rous  tree s e e d l i n g s  i n  
t h e  sou thern  United S t a t e s  ( 2 ) ,  B r i t a i n  (31, 
and C a n a d a  ( 8 ) .  It is recorded from nurse ry  
s o i l  i n  B r i t a i n  (10) and t h e  United S t a t e s  
( 4 )  and from Pinus h a l e  ens i s  M i l l .  s e e d l i n g s  
i n  A u s t r a l i a  m2 t h e r e  is on ly  
one pub l i shed  r e p o r t  of i ts  occur rence ,  and 
t h a t  is from nurse ry  so i l  ( 7 ) .  

D r .  A.W. Henry, i n  a p e r s o n a l  
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