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RECENT CONIFER DISEASE PROBLEMS IN FOREST 
NURSERIES IN THE MARITIME PROVINCES 

R.E. Wall' 

Abstract 

Damping-off and root r o t  of p i n e  and spruce s e e d l i n g s  have caused 
losses i n  t h r e e  f o r e s t  nu r se r i e s  i n  t h e  Maritime Provinces s i n c e  1970. 
Isolates of Rhizoctonia so l an i ,  Fusarium o x ~ s ~ o r u m ,  Pvthium spp. and 
Cvlindrocarpon sp.  obtained from d i seased  seedl ings  were pathogenic i n  
l abo ra to ry  and greenhouse tests. Gray mold caused by B o t r v t i s  sp. and snow 
mold have caused some damage i n  spruce seedbeds i n  one nursery ,  and 
i n f e c t i o n s  of pines by Lophodermium p i n a s t r i  have been d e t e c t e d  i n  t w o  
nu r se r i e s .  The g r e a t e s t  losses i n  c o n i f e r  n u r s e r i e s  have occurred i n  
c o n t a i n e r  These 
l o s s e s ,  however, were a t t r i b u t a b l e  t o  phys i ca l  or chemical f a c t o r s  r a t h e r  
t han  t o  pathogenic organisms. 

s tock  grown on media c o n s i s t i n g  l a r g e l y  of sphagnum peat. 

R6sum6 

Depuis 1970, l a  f o n t e  des  semis e t  le pourr id i6  des  r a c i n e s  de P ins  e t  
dsEpinet tes  o n t  causd d e s  p e r t e s  dans t ro i s  p8pinie'xes f o r e s t i s r e s  dans les 
provinces Maritimes. Pusent t rouv6s  pathogsnes, lors de tests en  
l a b o r a t o i r e  e t  en serre, des  isolats  de Rhizoctonia s o l a n i ,  Fusarium 
oxysporum, Pvthium sp. e t  Cvl indrocarmn sp. prelev6s de semis malades. 
La mois issure  g r i s e ,  causde par  un Bo t ry t i s ,  e t  l a  b r h u r e  p r i n t a n i g r e  
(snow mold) endommagBrent les semis d 'Epine t te  dans une pepin iere ,  e t  on 
dd tec t a  des i n f e c t i o n s  de Pins par Lophodermium p i n a s t r i  dans deux 
pgpin igres .  Les p e r t e s  les p l u s  grandes en pdpin is res  de rds ineux f u r e n t  
sub ie s  pa r  les semis en p o t e t s  poussant dans des sols qu i  c o n s i s t a i e n t  
s u r t o u t  de tourbe  d e  Sphaqnum. Cependant, ces pe r t e s ,  dans ce cas,  d t a i e n t  
p l u t 6 t  a t t r i b u a b l e s  2. des  f a c t e u r s  physiques ou chimiques. 

I n  t h e  provinces of New Brunswick, Nova 
ScOtia, and P r ince  Edward I s l and  t h e  
production of tree seed l ings  f o r  
r e f o r e s t a t i o n  has  t r i p l e d  s ince  1970 t o  a 
p re sen t  l e v e l  of 15- to  20-million trees per  
year.  Most of t h e  production is i n  
conventional  outdoor nursery  beds t h a t  
provide bare- root  s tock ,  but  t h i s  is 
inc reas ing ly  supplemented by con ta ine r  stock 
s t a r t e d  i n  greenhouses. There a r e  four  majox 
n u r s e r i e s  l oca t ed  a t  Juniper  and Kingsclear ,  
N.B. , Lawrencetown, N.S. , and Charlot tetown, 
P.E.I .  I n  add i t i on ,  t h e r e  are s e v e r a l  
p r i v a t e  greenhouses t h a t  pxoduce con ta ine r  
s tock  f o r  r e f o r e s t a t i o n ,  and a small reseaxch 
nursery  a t  Acadia F o r e s t  Experiment S t a t i o n  

Maritimes F o r e s t  Research Centre,  
Canadian Fo res t ry  service , Freder ic ton ,  N e w  
Brunswick E3B 5G4. 

near  Freder ic ton ,  N.H. Each of t h e s e  
n u r s e r i e s  experienced problems t h a t  caused 
m o r t a l i t y  o r  r e t a r d a t i o n  of s eed l ing  growth. 
Routine fungal  i s o l a t i o n s  and pa thogenic i ty  
t e s t s  i nd i ca t ed  t h a t  some of t h e s e  problems 
were due t o  pathogenic fungi. 

I s o l a t i o n s  of fung i  were made from 
diseased  t i s s u e s  a f t e r  t h e  s u r f a c e  w a s  
s t e r i l i z e d  f o r  2-3 minutes i n  0.5% sodium 
hypochlor i te  so lu t ion .  T h r e e  c u l t u r e  media 
were used: a modified Martin 's  peptone agar 
(6) , 2% malt agar,  and cornmeal a g a r  amended 

w i t h  100 ppm nys t a t i n ,  100 ppm neomycin, and 
5 0  ppm cho le s t e ro l .  Astaptic pa thogenic i ty  
cests (Table 1) were conducted according t o  
t h e  method of Vaar ta ja  and Cram (5).  Red 
p ine  seeds were su r f ace  s t e r i l i z e d  f o r  2 
minutes i n  0.1% HgC12, r i n s e d  wi th  s ter i le  
d i s t i l l e d  water ,  and p lanted  on t h e  su r f ace  
o f  a d i l u t e  mineral  salts agar (5) in 18 x 
150 mm tubes. These were incubated  under 16- 
hour daylengths a t  a l t e r n a t i n g  2 2 O  - 16OC 
day-night temperatures u n t i l  3 t o  4 days 

I 
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a f t e r  t h e  seeds had germinated. They were 
then inocu la t ed  from growing cu l tu re s  of t h e  
tes t  fungus and incubated under t h e  same 
cond i t ions  u n t i l  t h e  seed l ing  died.  
Pathogenic i ty  w a s  expressed i n  terms of days 
from i n o c u l a t i c n  t o  mor t a l i t y .  

Greenhouse pathogenic i ty  tests were 
conducted on a soil  mix (sandy loam, pea t ,  
vermicul i te )  i nocu la t ed  before  p l an t ing  wi th  
c u l t u r e s  of t h e  t e s t  fungus. Pathogenicity 
w a s  expressed i n  terms of percent pre- 
emergence o r  post-emergence mor ta l i ty .  

Dampinq-off and r o o t  r o t s  i n  outdoor nursery  
beds 

These t w o  d i s e a s e  complexes were 
considered toge the r  because they occurred on 
t h e  same soi ls  and were a s soc ia t ed  with t h e  
same fungi. Detectable outbreaks,  causing 
losses i n  s e e d l i n g  numbers or  r educ t ions  i n  
seedl ing  q u a l i t y  occurred a t  t h e  Kingsclear,  
Acadia, and Lawrencetown n u r s e r i e s  (Table 1) .  
The  nursery  beds a t  Kingsclear and 

-- 

Lawrencetown were converted from former 
farmland and probably i n h e r i t e d  t h e i r  
populations of damping-of f and r o o t  r o t  fungi  
from previous crops. Most of t h e  damping-off 
a t  Kingsclear occurred on beds t h a t  had been 
t r e a t e d  t h e  previous autumn with V a F r n ,  
suggesting e i t h e r  i n s u f f i c i e n t  s t e r i l i z a t i on  
or x.econtamination a s  i l l u s t r a t e d  by V a a r t a  ja 
( 4 ) .  s imi l a r ly ,  damping-off and r o o t  rot  i n  
t h e  Acadia nursery  occurred i n  beds t h a t  had 
been fumigated the  previous autumn with 
methyl bromide. 

Most seedl ings  wi th  root ro t  o r  damping- 
of f  y ie lded Fusarium oxysporum Schlec t . ,  many 
i s o l a t e s  of  which proved t o  be pathogenic 
(Table 1) .  I n  addi t ion ,  some seed l ings  
y ie lded m i  zoc t o n i  a Pyt hium or 
Cvlindrocarpon, most of which were highly 
pathogenic. It i s  not  known i f  Fusarium 
plays  a primary role i n  seed l ing  d i sease  i n  
t h e  nursery o r  i s  an invader of seed l ings  
weakened by t h e  more aggress ive  pathogens (1  , 
2, 3 ,  5) 

Tab1 .e 1. Damping-off and r o o t  r o t  occurrences i n  coni fe r  seed l ings  i n  Maritime f o r e s t  n u r s e r i e s  and pathogeni- 
c i t y  o f  t h e  major fungi  i s o l a t e d  from d iseased  seedl ings  

Fungi i s o l a t e d  

Pathogenici ty 

Location and Aseptic Greenhouse 
spec ies  Stage Date Symptom Species tests' tests2 

Kingsclear  
Red p i n e  2 : l  9/71 Root r o t  Fusarium oxysporum 
Red spruce 3 l :o  7/73 Damping-of f Rhizoctonia s o l a n i  +++ + 
Red p i n e 3  l : o  7/73 Damping-of f Rhizoctonia s o l a n i  +++ + 

Fusarium oxysporum ++ 0 

Fusarium oxysporum ++ 0 

Lawrencetown 
White spruce 2 : l  11/71 Root r o t  F. oxysporum 
Scots  p ine  l : o  11/71 Root r o t  F. oxysporum 
Red p i n e  l : o  7/72 Damping-off R.  s o l a n i  

F. oxysporum 
Red p i n e  2:o 9/72 Root r o t  F. oxysporum 

Cylindrocarpon sp .  
Red p ine  2 : o  7/73 Root r o t  Pythium sp.  

F. oxysporum 

++ + 
+ 0 
+++ 
+ 
++ 
++ 
++ 
+ 

Acadia 
l : o  1/73 Damping-off Pythium sp .  +++ Red pine' 

F. oxysporum ++ 
~ p r u c e s '  l :o  7/73 Root r o t  Pythium sp.  +++ 

++ F. oxysporum 

Seedlings k i l l e d  i n  less than 20 days a f t e r  inocula t ion  (+++), 20-40 days (++), 40-80 days (+), o r  over 
80 days ( 0 ) .  

* Morta l i ty  s i g n i f i c a n t l y  g r e a t e r  than i n  uninoculated c o n t r o l s  ( + I ,  o r  no t  s i g n i f i c a n t l y  g r e a t e r  ( 0 )  a t  
P = 0.05. 

Seedbeds fumigated with vapam (80 ga l /acre)  i n  t h e  f a l l .  Seeding took p lace  i n  spring.  

Seedbeds fumigated with methyl bromide i n  t h e  f a l l .  Seeding of  spruces i n  f a l l ,  red  p ine  i n  spr ing .  
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Fo l i aqe  d i seases  

Snow molds caused pa tches  o f  dead 
seed l ings  i n  2-0 white and b lack  spruce i n  
t h e  Jun ipe r  nursery  i n  t h e  s p r i n g  of 1972. 
The a s s o c i a t e d  fungi  were not  i d e n t i f i e d .  I n  
t h e  same nursery  beds, patches of gray mold 
( B o t r y t i s  sp.)  occurred du r ing  t h e  g&nm&s of 
1971 and 1972. 

Needlecasts  of p ines  caused by 
Lophodermium pina stri (schrod. ex Hook) Chev. 
have been de t ec t ed  i n  a ,  jack-pine windbreak 
i n  Jun ipe r  and i n  3-0 r ed  p ine  a t  
Lawrencetown. The l a t t e r  c rop  was u n f i t  for 
p l a n t i n g  because of t h e  damage. Although 
t h i s  d i s e a s e  has  n o t  to date caused ex t ens ive  
damage i n  t h e  Maritimes, i t s  d e s t r u c t i v e  
e f f e c t s  have been observed i n  a nearby 
American nursery  from which white p ine  
s eed l ings ,  many i n f e c t e d  with A. p i n a s t r i ,  
were imported and p l an t ed  i n  va r ious  
l o c a l i t i e s  i n  Nova 5 c o t i a  dur ing  t h e  sp r ing  
of 1973. 

Problems i n  container-qrown s e e d l i n s s  

Large s c a l e  mor t a l i t y  i n  s eed l ings  grown 
on pea t  i n  sma l l  p l a s t i c ,  Styrofoam, or paper 
c o n t a i n e r s  h a s  r e s u l t e d  i n  t h e  loss of near ly  
a m i l l i o n  seed l ings  s i n c e  1970. Suspected 
causes,  when determined, were temperature and 
moisture extremes, n u t r i t i o n a l  imbalances, 
and excess ive  a p p l i c a t i o n s  of fungic ides .  
Few of the f u n a i  i s o l a t e d  from dvina - <  

seed l ings ,  e.g. Trichoderma v i r i d e  Pers.  ex 
S. F.  Gray, Gliocladium roseum (Link) Bain ier  
and Endosone uubescens (Sacc. and E l l i s )  
Zycha, were pathogenic i n  e i t h e r  greenhouse 
o r  a s e p t i c  i nocu la t ions .  
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