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when used t o  test peas f o r  r o o t  r o t  
r e s i s t a n c e .  I n  1967, a survey was made i n  
s e v e r a l  a r e a s  i n  Ontar io  where processing 
peas were being grown. A c o l l e c t i o n  of 
d i seased  pea p l a n t s  from t h e s e  a r e a s  y ie lded  
c u l t u r e s  of both F. s o l a n i  f .  i s i  and F. 
ox s orum f .  isi ' m r d )  S n k L  Hansen. 
*all i s b e s  recorded as F. s o l a n i  
f .  i s i  completely f i t t e d  t h e  d e s c E i p t m  
this%nqus qiven i n  t h e  l i t e r a t u r e ,  
d i f f e r e n c e s  i n  pa thogenic i ty  v a r i e d  from 
i n a b i l i t y  t o  produce symptoms t o  complete 
d e s t r u c t i o n  of 'P rogress  No. 9 '  seed l ings  i n  
1 4  days. 

M a t e r i a l s  and methods  

All i s o l a t e s  of F. ox s orum f .  piSi and - -  F. s o l a n i  f .  p i s i - w e r :  Pmonospored before  
pa thogenic i ty  tests  were made. Seedl ings of 
t h e  r o o t  rot  s u s c e p t i b l e  'Progress  N o .  3 '  pea 
( P i s u m  sat ivum L.) v a r i e t y  and of a r o o t  r o t  
t b l e r a n t  s e l e c t i o n ,  'M-129 ' ,  were inocula ted  
wi th  each i s o l a t e .  Ten-day-old p l a n t s  grown 
i n  s te r i le  sand were dug up, t h e  r o o t s  
trimmed t o  2 inches and immersed i n  a spore- 
mycelium suspension f o r  2 hours p r i o r  t o  
r e p l a n t i n g  i n  s teri le s o i l .  A l l  d i s e a s e  
r a t i n g s  were made 1 4  days a f t e r  inocu la t ion .  

Table  1. Incidence of Fusarium s o l a n i  f .  piSi i n  
On ta r io  pea f i e l d s  and pa thogen ic i ty  r a t i n g  
of i s o l a t e s  i n  greenhouse t e s t s  

.______.______-__I_- 

F i e l d  Location 
number (county) 

1 
3 
4 
5 
(7 

8 
9 

10 
11 
13 
14 
15 
16 
17A 
170 
19 
20 
22 
23  
2 4.4 
2 4B 
25 
26 
28 
29 
31 
32 
35 
37 
38 
39 

P r ince  Edward 
Pr ince  Edward 
P r ince  Edward 
P r ince  Edward 
Pr ince  Edward 
P r ince  Edward 
P r ince  Edward 
Pr ince  Edward 
P r ince  Edward 
P r ince  Edward 
Northurnbe r land 
Northumber land 
Northumberland 
Northumber land 
Northumbcrland 
Northumber land 
Northumberland 
Middlcsex 
Middlescx 
Middlcsex 
Middlesex 
Middlesex 
W i  dd 1 e s e x 
Huron 
Pe r th  
lluron 
Huron 
Car le ton** 
Car l e ton  
Car l e  t on 
Car l c ton  

f'ea 96 p l a n t s  
v a r i e t y  a f f e c t e d  Rating.l' 

Pe r f ec t  ion 

P e r f e c t i o n  
b'rcczcr 69 

P c r f e c t i o n  
P e r f e c t i o n  
P r ide  
Spr igh t 

Venus 
Venus 
Spr igh t  
Alpine 
P e r f e c t  ion 
Delmar 16 
P e r f e c t  ion 
P e r f e c t  ion 
Wisconsin 183 
P e r f e c t i o n  WR 
New Season 
New Wales 

t r* 3 
t r  2 
tr  3 
t r  2 
30 4 
15 1 
3 4 

15 5 
t r  3 
t r  0 
t r  0 

8 2 
t r  4 
t r  5 
t r  3 
t r  0 
t r  3 
t r  3 
t r  0 
10 5 
t r  3 
20 4 
t r  5 
t r  4 
t r  3 
t r  3 
20  5 

5 5 
t r  3 
t r  2 
t r  2 

I 0 = no symptoms t o  5 = dea th  of t h e  p l a n t s .  
* t r  = t r a c e .  

**  Carleton.Co. i s o l a t e s  were from p l o t s  a t  t h e  
CDA Rcsearch S t a t i o n ,  Ottawa. 

Resul ts  and  discussion 

Of 31 specimens c o l l e c t e d ,  16 y i e l d e d  F. 
s o l a n i  f .  i s i  a lone ,  2 y i e l d e d  F. ox s orEm 
f.si &e, and 13 y i e l d e d  5 0 t h  s:egies. 
S e v e r a l d i f f e r e n t  c u l t u r a l  types  of g. s o l a n i  
f .  piSi were observed, a s  w e l l  as s- 
t h a t  showed d i f f e r e n c e s  i n  pa thogenic i ty  when 
inocula ted  on to  pea s e e d l i n g s  under 
c o n t r o l l e d  condi t ions  i n  t h e  greenhouse. The 
r e s u l t s  of t h e  survey and of p re l iminary  
pa thogenic i ty  tests  are given i n  Table 1. 

I t  appears  from t h i s  survey t h a t  5. 
s o l a n i  f .  i s i  i s  p r e s e n t  i n  most f i e l d s  i n  
~ n t a r i o  w k  p rocess ing  peas are grown. I n  
most c a s e s ,  where a h igh ly  pathogenic i s o l a t e  
w a s  ob ta ined ,  t h e  l o s s e s  due t o  t h e  d i s e a s e  
w e r e  g r e a t e r  than  i n  areas where a moderate 
o r  weak pathogen was i s o l a t e d .  r. s o l a n i  f .  
pisi and p. ox;sporu;. f .  PI+ w r i n g  
t o g e t h e r  i n  t h e  p a n t s  i d  n o t  a ways produce 
more ex tens ive  damage than  e i t h e r  s p e c i e s  
alone.  Since type of s o i l ,  mois tu re ,  and 
genera l  environmental c o n d i t i o n s  were q u i t e  
v a r i a b l e ,  it is  impossible  t o  determine t h e  
a c t u a l  e f f e c t  o f  both s p e c i e s  wi th in  a s i n g l e  
p l a n t .  General ly ,  where s o i l  w a s  poorly 
d ra ined  and where r a i n f a l l  had been heavy 
during t h e  e a r l y  summer, damage caused by 
r o o t  r o t  was severe .  Fur ther  i n v e s t i g a t i o n s  
t o  determine pathogenic v a r i a t i o n  i n  i s o l a t e s  
of x. s o l a n i  f .  pisi a r e  i n  p rogress .  

P H Y T O P H T H O R A  R O O T  ROT OF  ALFALFA 
IN O N T A R I O  IN  1969 '  

C.C. C h i 2  

I n  Canada ohvtowhthora r o o t  r o t  of - L a  L 

a l f a l f a  (Medicago s a t i v a  L.) caused by 
Phytophthora megasperma Drechs. was f i r s t  
observed i n  Ontar io  i n  t h e  Ottawa Valley i n  
1964 ( 1 ) .  The d i s e a s e  i s  one of t h e  h igh ly  
d e s t r u c t i v e  maladies  of a l f a l f a  ( 1 , 3 , 4 ) .  I n  
August 1969 a l i m i t e d  survey was made i n  
Ontar io and southern Quebec t o  determine t h e  
prevalence of t h e  d i s e a s e .  

Samples were taken a t  random i n  a l f a l f a  
f i e l d s  where t h e  s t a n d  had been th inned ,  or 
i n  a r e a s  w i t h  p l a n t s  showing yellow 
d i s c o l o r a t i o n .  The r o o t s  of suspec ted  p l a n t s  
were examined, and r o o t  t i s s u e s  w i t h  d i s e a s e  
svmptoms w e r e  p l a t e d  on an aqar  medium 
s e l e c t i v e  f o r  bhyto h thora  and P thium ( 2 ) ,  
us inq t h e  p:ocedures k r i b e d  
previously.  ( 1 ) .  

Phytophthora r o o t  rot was found i n  
a l f a l f a  f i e l d s  i n  t h e  19 Ontar io  and two 
ad jacen t  Quebec c o u n t i e s  surveyed (Table 1 ) .  
The d i s e a s e  occurred i n  low areas, on s l o p e s  
where drainacre was woor. and i n  a r e a s  where 
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water c o l l e c t e d .  Damage v a r i e d  from s l i g h t  
i n  some f i e l d s  to  very severe  i n  o thers .  
Usual ly only small areas i n  a f i e l d  were 
a f f e c t e d ,  b u t  i n  several cases t h e  s t a n d  i n  
an e n t i r e  f i e l d  w a s  s e v e r e l y  thinned by t h e  
d i sease .  

:Table -1. Phytophthora r o o t  r o t  of  a l f a l f a  observed 
i n  Onta r io  and southern Quebec i n  1969 

3. Irwin,  D.C. 1954. Root rot of a l f a l f a  
caused by Ph t o  h thora  cryptogea.  
Ph ytopatholbgy- 

4. F roshe ise r ,  F.I.  1967. Phytophthora 
root r o t  of a l f a l f a  i n  Minnesota. 
P l a n t  D i s .  Rep. 51 :679-681. 

Province and county 

Onta r io  

Incidence o f  p. megasperma 

Carle ton 
Durham 
Frontenac 
Grenv i l l e  
Halton 
Hast ings  
Lanark 
Leeds 
Northumberland 
Onta r io  
Oxford 
Peel  
Pe r th  
Pe terborough 
Renfrew 
V i c t o r i a  
Waterloo 
Wellington 
York 

Quebec 

2 2 / 2 6 *  
5/5 
5/5 
3/3  
8 / 8  
1/3 
5 /7  
5/5  
3/3  
3/5 
1/3 
7/ 7 
2 / 2  
2/5  

11/11 
3 / 3  
4/5  
8/9 
5/6 

Argenteui l  
P apineau 

7/9 
8/12 

* 
No. o f  f i e l d s  from which the  fungus was 

i s o l a t e d / n o .  o f  f i e l d s  sampled. 

Pa thogenic i ty  tests of t h e  Phytophthora 
isolates ob ta ined  revea led  t h a t  a l l  a r e  very 
pathogenic t o  'Vernal '  a l f a l f a .  The fungus 
k i l l e d  2-month-old p l a n t s  i n  2 weeks a t  2 8 C  
i n  a greenhouse under w e t  s o i l  condi t ions .  

The p r e s e n t  survey i n d i c a t e d  t h a t  
phytophthora r o o t  r o t  i s  p r e s e n t  i n  most of 
t h e  s o i l s  i n  Ontar io  where a l f a l f a  i s  grown. 
The d i s e a s e  becomes epidemic when t h e  s o i l  
remains excess ive ly  w e t  dur ing  per iods  of 
prolonged heavy r a i n f a l l .  Under favorab le  
moisture c o n d i t i o n s ,  t h e  fungus may invade 
a l f a l f a  p l a n t s  and cause damage i n  a very 
s h o r t  t i m e .  I t  is a p o t e n t i a l l y  s e r i o u s  
a l f a l f a  problem i n  .some a r e a s ,  e s p e c i a l l y  
where t h e  s o i l s  are poorly drained.  
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F I R S T  R E C O R D  O F  WHITE R O T  O F  ONION 
IN C O A S T A L  B R I T I S H  C O L U M B I A  

D.J.  Ormrod and J.F. Conroy' 

White r o t  caused by Sclerot ium cepivorum 
B e r k .  has  no t  p rev ious ly  been observed on 
onions i n  c o a s t a l  B r i t i s h  Columbia, a l though 
it was seen i n  a small  Dlant ina of  a a r l i c  

2 ~~ 

(Allium sativum L.) i n  195IL ( 2 )  an2 has  more 
r e c e n t r y  been observed on onions (Allium cepa 
L.) i n  t h e  southern I n t e r i o r  of t-vince 
( 1 , 3 ) .  It occurs  commonly i n  t h e  onion 
growing reg ions  of t h e  w e s t e r n  United S t a t e s .  

In  June 1970 a grower i n  t h e  Cloverdale  
muck vegetable  growing area observed a 
d i s e a s e  i n  one f i e l d  of bulb onions (Allium 

L.! which proved t o  be w h i t e x  
Examination of t h e  f i e l d  showed t h e  d i s e a s e  
t o  be apparent  i n  t w o  small  patches t o t a l l i n g  
approximately 1/4 acre. 

I n q u i r i e s  r e l a t i v e  t o  t h e  p o s s i b l e  source  
of inoculum revea led  t h a t  t h e  f i e l d  w a s  a l s o  
seeded to  onions i n  1969 b u t  had no t  grown 
onions before  t h a t .  P r i o r  t o  1967, t h e  farm 
w a s  used f o r  l i v e s t o c k  and hay product ion f o r  
many years .  In  1965, f r u i t  and vege tab le  
waste and trimmings from a major Vancouver 
supermarket chain w e r e  used on t h e  farm a s  a 
source of feed f o r  c a t t l e .  Green bunching 
and bulb onions grown i n  t h e  western United 
S t a t e s  were included i n  t h i s  r e f u s e  and it 
appears  l i k e l y  t h a t  some white  r o t  i n f e c t e d  
onions w e r e  p resen t .  

The f i e l d  i n  which t h e  d i s e a s e  w a s  
d e t e c t e d  i n  1970 i s  t h e  same f i e l d  which 
rece ived  t h e  major i ty  of t h e  r e f u s e  as 
evidenced by t h e  presence of e l a s t i c  bands 
and o t h e r  non-decomposed packaging m a t e r i a l .  

Seed has been r u l e d  o u t  a s  a p o s s i b l e  
source of inoculum as o t h e r  f i e l d s  p l a n t e d  
with t h e  same seed i n  1969 and 1970 were n o t  
a f f e c t e d .  

L i t e r a t u r e  c i t e d  

1.  B r i t i s h  Columbia Department of 
Agr icu l tu re .  1970. Vegetable 
product ion recommendations, 1970. 
V i c t o r i a ,  B.C. 4lp. 

P l a n t  P a t h o l o g i s t  and H o r t i c u l t u r i s t ,  
r e s p e c t i v e l y ,  B r i t i s h  Columbia Department of 
A g r i c u l t u r e ,  Surrey,  B.C. 


