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HERBICIDE DAMAGE AND lNFECTlON OF RAPE 

BY THE BLACKLEG FUNGUS, LEPTOSPHAERIA MACULANS' 

G. Allan Petrie2 
I 

On t h r e e  o c c a s i o n s  i n  Auquc;t 1972 an 
a s s o c i a t i o n  of h e r b i c i d e  damage and b l a c k l e a  
i n f e c t i o n  was observed on B r a s s i c a  nanus L. 
T h e  h e r b i c i d e  i n j u r y  c o n s i s t r  of 
c a u l i f l o w e r- l i k e  D r o l i f e r a t i o n s  of  t i y s u e  
below t h e  e p i d e r n i s  and c o r t e x  Irhich 
f r e q u e n t l y  extended f o r  s e v e r a l  inche.: 
upwards from qround level. Pronounced stem 
t w i s t i n q  o f t e n  accompanied t h i s  svmptom. 
S p l i t t i n g  and s louqhing  o f f  of  c o r t i c a l  
t i s s u e  cover inq  t h e  p r o l i f e r a t i o n s  w a s  also 
common ( F i g u r e  1 ) .  Gray ish  t o  p a l e  brown 
f u n g a l  l e s i o n s ,  on which p y c n i d i a  w e r e  some- 
times observed ,  occur red  on t h e  loosened 
t i s s u e .  

' l a t e r i a l  s u r f a c e- d i s i n f e c t e d  i n  1 0 %  
conmerc ia l  Javex (sodium :wT)ochlor i te)  f o r  1- 
2 minu tes  an<? Dlated on V8 j u i c e  a q a r  
c o n t a i n i n a  4 0  nnm r o s e  benns l  and 1 0 0  onm 
s t r p q t o n y c i n  s u l f a t e  c o n s i s t e n t l v  y i e l d e d  t h e  
" b r a s s i c a "  s t r a i n  of  Len tosphaer ia  n a c u l a n s  
( D e s m . )  C e s .  & D e  rJot. (1)  . The funqus was 
r e a d i l y  i s o l a t e d  from bo th  c o r t i c a l  t i s s u e s  
and hyner t ronh ied  i n n e r  t i s s u e .  

The  l o c a t i o n s  where t h e s e  o b s e r v a t i o n s  
were made w e r e :  a f i e l d  6 n i l e s  e a s t  of 
Aberdeen, Saskatchewan; a f i e l d  1 0  miles 
n o r t h  of  She l lh rook ,  Saskatchewan; and 
e x n e r i m e n t a l  nlots be lona inq  t o  t h e  Crop 

Table  1. Assoc i a t i on  of he rb i c ide  i n j u r y  and b l ack l eg  i n f e c t i o n  i n  a f i e l d  of Brass ica  
napus near  Aberdeen, Saskatchewan 

* 
Percentage of p l a n t s  w i th  

S i t e  No. of Herbic ide  i n j u r y  Herbic ide  i n j u r y  Blackleg Ne i t he r  
no. p l a n t s  and b l ack l eg  on ly  on ly  symptom 

1 10  90 0 0 10 

2 10  20 0 20 60 

3 10 80 0 0 20 

4 10  70 0 30 0 

5 10 50 0 0 50 

6 10  0 20 0 80 

7 10  0 0 0 100 

8 10  50 0 20 30 

9 8 88 0 0 1 2  

10 9 22 11 22 45 

11 10  80 0 0 20 

12 10 100 0 0 0 

1 3  10  100 0 0 0 

To t a l  127 Avg: 58% 2% 7% 33% 

65% o f  a l l  p l a n t s  examined showed symptoms of b lackleg;  60% showed damage from 
he rb i c ide .  

Sc ience  Department,  U n i v e r s i t y  of 
Saskatchewan, Saskatoon,  i n  which a s t u d y  of 
t h e  e f f e c t s  o f  h e r b i c i d e s  on r a p e  was be inq  
conducted. 

C o n t r i h u t i o n  No. 501,  Research S t a t i o n ,  
Canada Denartmelit of A q r i c u l t u r e  , Saskatoon,  Herb ic ide  damage and b l a c k l e g  symptoms 
Saskatchewan , S7N 0x2. were q u i t e  uniformly d i n t r i b u t e d  th rouqhout  

t h e  Aherdeen f i e l d .  The n l a n t s  were i n  swath 
P l a n t  P a t h o l o g i s t ,  Saskatoon.  a t  t h e  t i m e  t h e  f i e l d  was ' v i s i t e d .  StuSb3.e 
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Figure 1. Herbicide damage and b lack leg symptoms on stems o f  Bross ico nopus. A )  Peeling of cor t ica l  t issues and twis t ing and d isco lorat ion of 
the stems, normal stem second from left.  B, C, D) Herbicide damaged stems (enlarged) from which Leptosphoerio moculons was isolated; note 
cauli f lower- l ike ga l l  on upper portion of root (D), and above i t  a dark blackleg lesion. 
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Table 2. Extent of blackleg infection in fields of Brassica napus 
and B .  campestris in Saskatchewan from 1970 to 1972* 

Brassica napus B.  campestris 

1970 1971 1972 1970 1971 1972 
- 

No. of fields examined 16 19 19 24 51 19 

% of fields having blackleg 19 11 21 13 18 17 

% of plants infected per ** 
field (avg) 0.1 0.8 <1.0 0.1 1.0 (1.0 

Highest % of plants in a ** 
field infected 0.7 11.0 c1.0 0.8 30.0 c1.0 

Other crops examined included one field of brown mustard 
[B. juncea (L.) Coss]  in 1971 and two fields of yellow mustard [ B .  
hirta Moench] in 1972. In none of these three fields was blackleg 
detected. 

**  
Does not include the Aberdeen field in which 65% of the 

plants had blackleg infections. 

samples were p u l l e d  a t  e q u a l  i n t e r v a l s  on a 
l i n e  running  d i a q o n a l l y  a c r o s s  t h e  f i e l d .  
The r e s u l t s  of an examinat ion of  t h e s e  
samples a r e  recorded  i n  Table 1. The v a s t  
m a j o r i t y  o f  t h e  p l a n t s  ( 9 1 1 )  e i t h e r  had 
b l a c k l e g  i n  c o n j u n c t i o n  w i t h  h e r b i c i d e  i n j u r y  
o r  were f r e e  o f  any symptoms. Approximately 
6 5 1  of  t h e  stems had blacklecj  i n f e c t i o n s ,  t h e  
h i q h e s t  percen tage  ever found by t h e  au thor  
i n  a commercial r a p e  f i e l d .  I n  contras t ,  t h e  
h i g h e s t  l e v e l  of i n f e c t i o n  recorded i n  any 
f i e l d  i n  t h e  1 9 7 2  r a p e  d i s e a s e  survev  wacj 
less t h a n  1% and t h e  h i g h e s t  d u r i n q  t h e  l a s t  
3 y e a r s ,  30% (Table 2 ) .  

An obvious r e l a t i o n s h i p  between chcmical 
i n j u r y  and b l a c k l e q  a l s o  w a s  apnaren t  i n  t h e  
She l lb rook  f i e l d .  I n  an area a t  one corner  
o f  t h e  f i e l d  almost  a l l  o f  t h e  p l a n t s  had 
been damaged by h e r b i c i d e  and a l s o  had 

b l a c k l e g  i n f e c t i o n s .  About h a l f  of t h e  f i e l d  
had been swathed, w i t h  t h e  a r e a  of  i n t e r e n t  
l y i n q  i n  t h e  swathed p o r t i o n .  No b l a c k l e q  or  
h e r b i c i d e  i n j u r y  whatever  was seen  i n  t h e  
f i e l d  a p a r t  from t h e  a r e a  d e s c r i h e d .  

The exDerimenta1 p l o t s  a t  Saskatoon had 
been sprayed w i t h  2 , 4 - D  amine a t  v a r i o u s  
c o n c e n t r a t i o n s  (R.  Ashford and 11. B e t t s ,  
p e r s o n a l  communication). P l a n t s  damnqcd by 
t h e  t r e a t m e n t  f r e q u e n t l y  e x h i h i t e d  b l a c k l e q  
whereas normal p l a n t s  i n  a d j a c e n t  p l o t s  
r a r e l y  had d e t e c t a b l e  b l a c k l e q  nymntoms. 

These o b s e r v a t i o n s  represent t h e  o n l y  
c l e a r  example found by t h e  a u t h o r  t o  d a t e  of 
g r e a t e r  s u s c e p t i b i l i t y  o f  herhicida-damnqed 
rape  p l a n t s  t o  c o l o n i z a t i o n  by a pa thoqcnic  
f ungus . 
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