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INCIDENCE OF PHOMA MEDICAGINIS IN ALFALFA SEED PRODUCED IN 
CANADA AND THE U.S.A' 

Howard Herding 

Abstract 

Phoma medica i n i s  Malbr. E Roum. w a s  i s o l a t e d  from a l f a l f a  seeds  
p r o d s  i n  fi:e provinces i n  Canada and n i n e  s t a t e s  i n  t h e  U.S.A. The 
h i g h e s t  inc idence  w a s  i n  seed produced i n  t h e  P r a i r i e  Provinces. Eighty- 
f i v e  p e r c e n t  o f  t h e  samples of Saskatchewan grown seed y i e l d e d  P. 
medica i n i s ,  with i n f e s t a t i o n  l e v e l s  
773+--- 

ranging from- 0 to  3 4 . 2 %  (averace 

Introduction 

Black s t e m ,  caused by Phoma medica i n i s  
Malbr. 8 Roum., is t h e  m = i d b  
one of  t h e  t w o  most important  f o l i a g e  
d i s e a s e s  of a l f a l f a  i n  western Canada. 
S e v e r a l  workers have shown t h a t  t h e  c a u s a l  
organism i s  seed-borne ( 1 ,  3 ,  5 ,  6) and t h e  
p r e s e n t  s tudy  w a s  i n i t i a t e d  t o  determine t h e  
inc idence  of  P. medica i n i s  i n  a l f a l f a  seed 
ob ta ined  from s&e&ns i n  Canada and 
t h e  U.S.A. 

Materials and methods 

Seed w a s  obtained from f i v e  provinces and 
10 s tates  i n  t h e  U.S.A. With t w o  excep t ions ,  
a l l  seed  w a s  produced i n  1969.  The New York 
(Geneva) seed w a s  grown between 1966 and 1969 
and t w o  of t h e  Kansas samples w e r e  harves ted  
i n  1968. N o n s t e r i l i z e d  seeds  w e r e  p l a t e d  
on to  m a l t  e x t r a c t  a g a r  ( 2 . 0 %  Difco m a l t  
e x t r a c t ,  1.5% Bacto agar )  con ta in ing  50 ppm 
vancomycin hydrochloride (Vancocin, E l i  L i l l y  
Co . )  and 100 .ppm streptomycin s u l p h a t e  
( N u t r i t i o n a l  Biochemicals Co.) ( 4 ) .  T h i r t y  
p l a t e s  of 12  s e e d s / p l a t e  were prepared from 
each sample. P l a t e s  were incubated i n  t h e  
l a b o r a t o r y  a t  about  24C f o r  7-10 days and t h e  
number o f  P. y d i c a g i n i s  co lon ies  was 
recorded. Three re e rence  samples, each of 
which had a high l e v e l  of i n f e s t a t i o n ,  w e r e  
p l a t e d  o u t  a t  i n t e r v a l s  over  t h e  t i m e  taken 
t o  test a l l  t h e  samples. 

Results 

A t o t a l  of 198 samples were examined and 
P. medica i n i s  was ob ta ined  from 75.3% of 
E h e h u m b e r  of co lon ies  ob ta ined  from 
t h e  t h r e e  r e f e r e n c e  samples d i d  n o t  change 
apprec iab ly  over  t h e  6-month per iod  needed t o  
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Canada Department o f  A g r i c u l t u r e ,  Saskatoon, 
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P l a n t  P a t h o l o g i s t .  

test a l l  t h e  samples. The h i g h e s t  inc idence  
w a s  found i n  seed  produced i n  t h e  P r a i r i e  
Provinces (Table 1 ) .  Seed produced i n  
Ontar io  and most of t h e  U.S.A. samples had a 
l o w  l e v e l  o f  i n f e s t a t i o n .  Of seed  produced 
i n  Saskatchewan, 85% of t h e  samples y ie lded  

medica i n i s .  T a b l e  2 shows t h e  inc idence  

v a r y e t i e s  p:oduced i n  s e v e r a l  l o c a t i o n s  i n  
Saskatchewan. Most o f  t h e  samples from t h e  
main seed-growing a r e a  around White Fox were 
q u i t e  heav i ly  i n f e s t e d ,  inc lud ing  t h r e e  
samples o f  Foundation seed.  The lowest 
inc idence  w a s  found on t h e  v a r i e t y  'Roamer', 
whi le  almost a l l  of t h e  'Rambler' samples 
y i e l d e d  p. medicaginis.  

% P+ m e  i c a  i n i s  i n  seed of named a l f a l f a  

Discussion 

The p r e s e n t  d a t a  i n d i c a t e  t h a t  t h e  black 
stem fungus i s  p r e s e n t  on most of t h e  a l f a l f a  
seed  produced i n  western Canada, and t h i s  
probably c o n t r i b u t e s  t o  t h e  continued 
widespread n a t u r e  o f  the  d i s e a s e .  Disease 
surveys have shown t h a t  black stem i s  
r e l a t i v e l y  unimportant i n  well managed forage  
c rops  ( 2 )  and the  use of c lean  seed would 
probably f u r t h e r  decrease  t h e  * inc idence  of 
t h e  d i s e a s e .  The d i s e a s e  i s  most p r e v a l e n t  
i n  seed  c rops ,  p a r t i c u l a r l y  i n  o l d  s tands .  
I t  would b e  e n l i g h t e n i n g  t o  f i n d  o u t  t h e  
average age of seed-producing s tands  i n  
Saskatchewan; and a l s o  what measures of crop 
hygiene are be ing  employed. C e r t a i n l y ,  an 
average of 8% i n f e s t a t i o n  by a p l a n t  pathogen 
i n  any seed c rop  i s  h igh ly  undes i rab le .  
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Table 1. Incidence of e m e d i c a g i n i s  i n  a l f a l f a  seed samples produced i n  Canada 
and the U.S.A. 

Location 

No. of  No. of samples % seeds yielding P. medicaginis 
samples yielding Phoma 
tes ted  medicaginis Range Average 

~ 

Saskatchewan 

Alberta 

Manitoba 

Ontario 

Br i t i sh  Columbia 

Idaho 

New York 

Nebraska 

S .  Dakota 

Minnesota 

Kansas 

Oregon 

Montana 

Iowa 

N .  Dakota 

64 

14 

13 

15 

3 

12  

11 

5 

18 

3 

3 

1 2  

1 2  

2 

7 

55 

13 

13 

13 

3 

3 

9 

4 

16 

1 

2 

2 

8 

0 

5 

0-34.2 

0-45.3 

<1 .O-27.8 

0-3.3 

<1 .o-8.0 

0-3.6 

0-6.4 

0-2.5 

0-2.5 

0-2.8 

7.8 

15.0 

7.5 

1.3 

5.4 

<o. 1 

1 . 3  

2 . 2  

1 .o 
C O . 1  

0 .3 

<0.1 

0.9 

0 

0.8 

Table 2 .  Incidence of E m e d i c a g i n i s  i n  a l f a l f a  seed samples produced a t  severa l  
locat ions i n  Saskatchewan 

% seeds y ie ld ing  P .  medicaginis , 
Variety Designation Location Range Average 

* 
Rambler Foundation White Fox 4.7-14.4 ( 3) 10.9 

Rambler Cer t i f ied  White Fox <1.0-23.3 (10) 13.5 

Rambler Cer t i f ied  Prince Albert ( 1) 13.3 

Ramb 1 er Commercial Moose Jaw 6.1-34.2 ( 3) 21.6 

Ramb 1 er Commercial Swift Current 4.2-5.6 ( 2) 4.9 

Rambler Commercial White Fox 5.6-10.6 ( 2) 8.1 

Rambler Commercial Prince Albert 1.9-13.9 ( 3) 7.1 

Rambler Commercial Nipawin 9.4-16.7 ( 2) 13.0 

Rambler Commercial Kinley ( 1) 3.8 

Rambler Commercial Sask a t  oon 

Roamer Swift Current 

Roamer Commercial White Fox ( 2) <1.0 

Vernal Cer t i f ied  White Fox 8.9-15.6 ( 2) 1 2 . 2  

Vernal Commercial White Fox ( 1 )  12.5 

Beaver Commercial Prince Albert 

Beaver Commercial White Fox 

143 

G r i m m  Saskatoon ( 1) 16.4 

* 
Figures i n  parentheses represent  number of samples. 
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