
VOL. 54,Nu. 4, CA& PLANTDIS. SURV., DEC., 1974 

INFESTATATtQM QF CRUCIFER SEED IN WESTERN CANADA 
BY 'IWE BLACKLEG FUNBUS LEPTOSPHAERIA MACUIANS' 

G. Allan Petrie'and T.C. Venterpoo13 

Abstract 

Of 1,890 seed samples of rape (Brassica napus) and t u r n i p  rape  (& 
campestris) produced i n  western Canada and p la ted  between 1968 and 1973, 
2.6% w e r e  i n fe s t ed  with t h e  b lackleg  fungus, LeRtOSDhagr> maculans. The 
h ighes t  percentage of farm sampies y ie ld ing t h e  fungus i n  any year was 4 .O 
i n  1969, and t h e  h ighes t  i n f e s t a t i o n  level i n  any sample, 2.7%. 
Contaminated samples w i g i n n t e d  in almost a l l  major rape  producing a r e a s  of 
t h e  p r a i r i e s  from the Pear;e R&v%x region of Alberta t o  southern Manitoba. 
A l l  t h r e e  major s t r a i n s  of t h e  fungus occurred i n  Brassica samples, with 
s t r a i n  I (the 'brassica' s t r a i n )  being by f a r  t h e  most common. Over 33% of 
t h e  seeds  i n  a sample of s a t ivus  var.  o l e i f e r a  c a r r i e d  &. maculans 
( s t r a i n s  I and XX)  f o  su r face  d i s i n f e s t a t i o n .  The pathogen w a s  
de t ec t ed  i n  seed samples of xanthus c h e i r i  ( s t r a i n  I , Sisymbriu_m 
altissimum ( s t r a i n  11) , anefw&aspi arvense ( s t r a i n  111) . Observations 
made i n  f i e l d  plots r e w a l e d  that n a t u r a l  i n f e c t i o n s  of pods of  rape  and 
o i l s e e d  r a d i s h  usua l ly  starteef a t  t h e  s t i gma t i c  end. 

R6sum6 

D e s  1,890 Bchant i l lons  de gra ines  de colza  (Brassic 1 napus) et de 
nave t t e  @. campestris) p rodu i t e s  dans l ' o u e s t  du Canada e t  semees de 1968 
a 1973, 2.6% a e te  i n f e s t 6  par l e  champignon de l a  jambe no i r e  
(Lep to rhae r i a  mac;lans), Le pawcentage  l e  p lus  &lev& d' Bchant i l lons  
i n f e s t  s a e t b  e 4 en 1969 et le  p lus  f o r t  niveau d ' i n f e s t a t i o n  de  t o u s  
les echan t i l l ons ,  de  2.7%. Lea echan t i l l ons  contarnines provenaient  de 
presque t o u t e s  les p r i n c i p a l a s  r&gions product r ices  de colza  des  P r a i r i e s ,  
depuis l a  region ds  Riviare d e  l a  Paix en  Alberta jusqu'au sud du Manitoba. 
On a t rouv& les  t r o i s  p r i n c i p a l e s  souches du champignon dans les  
e c h a n t i l l o n s  de Brassica, l a  souche I ( t r a s s i c a )  &ant de beaucoup l a  p lus  
abondante. P lus  d e  33% des  gra ines  dlun &chan t i l l on  de Ra hanus s a t i v u s  
var.  oleifera B t a i t  i n f e s t &  par &. maculans (souches I :t II)= 
d b i n f e c t i o n  d e  surface .  On a observe l e  champignon pathogene dans les  
echan t i l l ons  de g ra ines  d e  Cheiranthus c h e i r i  (souche I) , de sisymbrium 
alt issimum (souche 11) e t  de Thlaspi  arvense fsouche 111). L e s  observat ions  
des p a r c e l l e s  ont  revel6  que l ' i n f e s t a t i o n  n a t u r e l l e  des s i l i q u e s  du colza  
e t  du r a d i s  oleagineux d&buta i t  generalement a l l e x t r h i t e  des  st igmates.  
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I n  r ecen t  years,  b lackleg  caused by 
Leptosphaeria maculans (Desm.)  Ces .  E d e  Not. 
( imperfec t  s t a t e :  Lenodomus l insam (TOde ex 
Fr.) Hohn.] has again become a major cause  
f o r  concern i n  c e r t a i n  rape  and cabbage 
growing a r e a s  of t h e  world (10, 23) , and 
n a t u r a l l y ,  seed has  been suspect  a s  a 
r e s e r v o i r  of primary in fec t ion .  That  seed- 
borne i n f e c t i o n  plays a c r i t i ca l  role i n  
i n i t i a t i n g  f i e l d  i n f e c t i o n s  i n  rutabaga,  
rape,  and similar crops  has not  been c l e a r l y  
demonstrated, al though i n  t h e  case  of cabbage 
it appears be important  i n  e s t a b l i s h i n g  
t h e  d i sease  ':n t h e  seedbed p r i o r  t o  
t r ansp lan t ing .  s e v e r a l  workers have s tud ied  
t h e  problem of t ransmiss ion  of  t h e  pathogen 
i n  seed of rutabaga and t u r n i p  (1, 3, 5 ,  7, 
9 ,  11) , and o the r s  have conducted similar 
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Figure 1. Lesions on pods of oilseed radish resulting from infection by Leptosphaeria maculans (upper portion of  each 
pod). The small black spots were caused by Alternaria raphani Groves & Skolko. 

Figure 2. Splitting of rape pods as a consequence of infection by L. maculans. Note shrunken and mycelium-covered seeds 
in the upper portion of pod a t  the left. 

Figure 3. Lesions on  pods of Thlaspiarvense resulting from infection by L. maculans. 

Figure 4. Colonies of L. maculans, strain I, growing from plated surfacedisinfested seed of oilseed radish. Several cultural 
variants are present. 
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i n v e s t i g a t i o n s  i n  r e l a t i o n  t o  cabbage (8, 13, 
21, 23),  and rape (2, 6 ,  9, 19).  I n  Canada, 
i s o l a t i o n  of t h e  pathogen from seeds of rape  
was f i r s t  r epor t ed  i n  1957 (20). Van 
Poeteren (19) repor ted  t h a t  i n  Europe 50-6043 
of t h e  seeds i n  rape  samples sometimes 
c a r r i e d  t h e  fungus. I t  a l s o  has been 
i s o l a t e d  from seed of s e v e r a l  o the r  
c u l t i v a t e d  members of t h e  Cruci ferae ,  
inc luding caul i f lower  (12, 13), kohlrabi  
(12), and b r u s s e l s  sprouts  ( 4 ) .  Buddin (3)  
demonstrated i ts  presence i n  seed of w i l d  
mustard (Brassica alba Rabenh. o r  g. h i r t a  
Moench), a common weed i n  B r i t i s h  rutabaga 
f i e l d s  . Neergaard (12) reported t h e  
occurrence of t h e  b lackleg  pathogen on r a d i s h  
seed. Apart from t h i s  ins tance ,  it 
apparent ly  has  n o t  been found on seed of 
members of c ruc i f e rous  genera o the r  than  
Brass ica  (14) . 

T h i s  paper presents  6 years '  da t a  f o r  
seed i n f e s t a t i o n  of rape  (Brassica napus L.), 
t u r n i p  rape  ( g .  campestris L ) ,  and o t h e r  
Cruci ferae  by 4. maculans i n  Western Canada. 
It i s  p a r t  of a l a r g e r  s tudy of t h e  seed 
hea l th  of Brass ica  spp., f l a x ,  and safflower,  
t h e  remainder which w i l l  be published 
s h o r t l y .  

Materials and methods 

Samples of western Canadian rape  and 
t u r n i p  rape  seed produced between 1968 and 
1972 were obtained from t h e  P lan t  Products 
Divis ion  of Agr icul ture - Canada and from t h e  
Canadian Grain Commission. Seed from t h e  
1973 western Canadian cooperative rapeseed 
tests w a s  a l s o  plated.  Untreated seeds were 
t r a n s f e r r e d  by means of a vacuum seeder t o  
p l a t e s  of V 8  j u i c e  agar  conta in ing 40  ppm 
rose bengal and 100 ppm streptomycin s u l f a t e .  
For each sample 200-300 seeds were examined 
i n  l o t s  of 15-20 per  p l a t e .  Records of 
colony numbers were made a f t e r  7-10 days' 
incubat ion  under d i f f u s e  l i g h t  a t  room 
temperature. Fresh subsamples from heavily- 
i n f e s t e d  l o t s  of seed were t r e a t e d  f o r  20 
minutes i n  a 10% so lu t ion  of Javex and p l a t ed  
a s  before  t o  determine the e x t e n t  t o  which 
t h e  fungus occurred wi th in  t h e  seed coat .  
Natura l ly  i n f e c t e d  pods of a few c ruc i f e rous  
spec ie s  were collected i n  f i e l d  p l o t s  and a 
photographic record made of symptoms produced 
by &. maculans. 

Results and discussion 

The s i l i q u e s  of Brassica napus and 
o i l s e e d  r a d i s h  (Raphanus s a t i v u s  L. var.  
o l e i f e r a  Metzg.) exh ib i t ed  varying degrees of 
i n f e c t i o n .  The pathogen had gained ent ry  a t  
t h e  s t i g m a t i c  end i n  almost  every case (Fig. 
1 ) .  A brownish to  whi t i sh  l e s i o n  bearing 

s c a t t e r e d  pycnidia had then spread downward 
symmetrically from t h e  po in t  of invas ion t o  
engulf from about 1/3 t o  over 112 of t h e  pod. 
Although insec t- t ransmit ted  conidia  would 
appear t o  be a l i k e l y  source of this 
i n f e c t i o n ,  no confirmation of t h i s  has been 
obtained.  Premature s p l i t t i n g  of rape  pods 
w i t h  consequent loss of seed r e s u l t e d  from 
unequal drying out  of i n f e c t e d  and uninfected 
po r t ions  of t he  va lves  (F.ig. 2 ) .  When i n t a c t  
i n fec t ed  pods were opened, t h e  presence of a 
grayish  mycelium was revealed  on t h e i r  i n n e r  
su r f  aces. seeds beneath l e s i o n s  were 
shrunken, unsound and pa le  gray i n  color .  
Those from Raphanus pods o f t e n  bore l a r g e  
black d iscolora t ions .  P l a t ing  of surface-  
d i s i n f e s t e d  seeds from l e s ioned  rape  pods 
revealed t h e  presence of L. maculans i n  
almost a l l  of them, even apparent ly  heal thy  
ones no t  adjacent  t o  les ions .  Lesions on 
s i l ic les  of Thlaspi arvense usual ly  appeared 
t o  have o r ig ina t ed  b a s a l l y  r a t h e r  than  
ap ica l ly  (Fig. 3 )  . 
Table 1. Prevalence of Leptosphaeria maculans seed infestation 

of rape and turnip rape in western Canada 

- 
No. of Samples Highest infestation 
samples recorded infested 

Year plated ( % )  ( %  of seeds per sample) 

1968 141 3.6 0.3 

1969 353 4.0 2.7 

1970 1,027 1.6 1.0 

1971 284 3.2 0.6 

1972 32 0.0 0.0 

1973 53 9.4 1.0 

Total 1,890 Overall % 2.6 Highest level 2.7 

The seed p l a t i n g  d a t a  are presented i n  
Table 1. Those f o r  1973 r ep resen t  53 samples 
from t h e  coopera t ive  v a r i e t a l  tests from f i v e  
loca t ions  i n  Saskatchewan and a few i n  
Alberta and Manitoba. Over 9% of t h e s e  
samples ca r r i ed  &. maculans. I n  Saskatchewan 
i n f e s t e d  seed w a s  obtained from t h e  r eg iona l  
t e s t s  a t  Kelvington, Lake Lenroe, and 
Parkside.  Seed i n f e s t a t i o n  by t h e  fungus w a s  
n o t  de tec ted  i n  a number of farm samples t h a t  
were p la t ed  between 1961 and 1967. From 1968 
t o  1972, no more than 4.0% of t h e  grcwers' 
samples were i n f e s t e d  i n  any year. However, 
contamination occurred i n  seed lo t s  from 
ac ross  the  p r a i r i e s ,  from Beaverlodge, 
Alberta,  i n  t h e  northwest t o  Darlingf ord,  
Manitoba, near t h e  United States border, a 
d i s t ance  of 1000 miles. An i n d i c a t i o n  of t h e  
geographical  d i s t r i b u t i o n  of i n f e s t e d  samples 
i s  given i n  Table 2. M o s t  of these were from 
Saskatchewan, b u t  t h i s  w a s  n o t  unexpected as 
76% of a l l  t h e  samples p l a t ed  o r ig ina t ed  i n  
t h i s  province. Within Saskatchewan, crop 
d i s t r i c t  8 had many more i n f e s t e d  seed lots 
than d id  t h e  o the r s ,  b u t  when t h e  numbers 
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Table 2 .  Dis t r ibu t ion  by crop d i s t r i c t  of  Brassica seed samplee i n f e s t e d  by Leptosphaesia maculans, 1968-1973 

Saskatchewan Alberta Manitoba 

c rop  * NO. Of samples % N o .  of samples % NO. of  samples % 
d i s t r i c t  p l a t e d  i n f e s t e d  i n f e s t e d  p l a t e d  i n f e s t e d  i n f e s t e d  p l a t e d  i n f e s t e d  i n f e s t e d  

1 1 0 0 .o 3 0 0.0 2 0 0.0 

1 5  0 Q .  0 

4 0 0 - 0  

0 0 0.0 

32 1 3.1 16 1 6.3 

19  2 10.5 36 1 2.8 

60 3 5.0 0 0 0.0 

5 156 8 5.1 63 1 1.6 18 0 0.0 

6 67 4 6.0 45 0 0.0 0 0 0.0 

7 47 1 2 . 1  80 1 1 . 3  6 0 0.0 

8 769 18 2.3 7 0 0.0 

9 367 8 2 . 2  2 0 0.0 

10  1 5  0 0.0 

11 18 1 5.6 

12-14 24 0 0.0 

Unknown 0 0 0.0 18  0 0.0 0 0 0 .0  

Tota ls  and 
averages 1,426 39 2.7 320 8 2.5 144 3 2 . 1  

* There a r e  9 crop d i s t r i c t s  i n  Saskatchewan (d is regard ing  s u b d i s t r i c t s  A and B ) ,  14 i n  Manitoba, and 7 
a g r i c u l t u r a l  repor t ing  a reas  i n  Alberta ( 2 2 ) .  

were r e l a t e d  t o  t he  t o t a l  samples p l a t e d  pe r  
d i s t r i c t ,  it was evident  t h a t  c rop  d i s t r i c t s  
5 and 6 had p ropor t iona l ly  h igher  r a t e s  of 
i n f e s t a t i o n .  Affected samples were well 
spread a c r o s s  t he  nor thern  h a l f  o f  t h e  
c u l t i v a t e d  po r t i on  of t h e  province. 
Re la t i ve ly  few samples from Alber ta  and 
Manitoba were i n f e s t e d ,  but  t hey  t o o  w e r e  
widely d i s t r i b u t e d .  Although a l l  three major 
s t r a i n s  of t h e  pathogens were i w k a t e d  from 
Brassica seed ,  by f a r  t h e  most cQiRnon w a s  
s t r a i n  I, t h e  one usua l ly  a s soe i a t ed  with 
members of this genus ( 15 ) .  

seed  o f  other genera of t h e  Cruc i f e r ae  
was a l s o  examined fox  L. maculans. I n  a 
1968 sample of o i l s e e d  r ad i sh  33.4% of t h e  
seeds were found to be in fec t ed  fol lowing 
s u r f a c e- d i s i n f e s t a t i o n  (Fig. 4) . The seed  
had been harves ted  from p l a n t s  i n  an 
I l introduct  ions  nursery1* a t  Saskatoon. Both 
s t r a i n  I and s t r a i n  I1 ( the  'sisymbrium' 
s t r a i n )  were recovered,  t h e  l a t t e r  
i n f r equen t ly .  A sample of  wallf lower 
(Cheiranthus c h e i r i  L.) seed purchased i n  
Saskatoon, and l i k e l y  imported frQm abroad, 
had about 1.0% &. maculans ( s t r a i n  I). I n  a 
sample of tumbling mustard (Sisvmbrium 
altissimum L.) seed c o l l e c t e d  nea r  Saskatoon, 
1.0% i n f e s t a t i o n  by s t r a i n  I1 w a s  de tec ted ,  
and i n  a sample of Thlaspi  arvense L., 0.5% 
i n f e s t a t i o n  by s t r a i n  I11 (15) was found. 

Although geographica l ly  widespread, 4. 
ma,F&ans seed i n f e s t a t i o n  probably has n o t  
c o n s t i t u t e d  an i n f e c t i o n  source  of f irst  
importance; r e l a t i v e l y  few samples w e r e  
contaminated and t h e  inc idence  of i n f e s t a t i o n  
was l o w ,  Conidia and ascospres from 
overwintered stem mate r i a l  of c u l t i v a t e d  
c r u c i f e r s  and weed spec i e s  l i k e l y  have played 
t h e  major r o l e  i n  i n i t i a t i n g  sp r ing  
i n f e c t i o n s .  However, d i s eased  seed may have 
cont r ibuted  s i g n i f i c a n t l y  t o  t h e  spread  of 
b l ack leg  i n t o  new a r e a s  of production. I n  
t h e  yea r s  between 1963 and 1969, f i e l d  
surveys conducted i n  t h e  sp r ing  and f a l l  
showed b lackleg  of rape  t o  be s t e a d i l y  
i nc reas ing  i n  prevalence i n  Saskatchewan (1 7, 
1 8 ) .  However, Srom 1970 t o  1972, t h e  disease 
was de tec ted  i n  from 15 t o  19% 09 t h e  f i e l d s  
en t e red  i n  t h i s  province, and i ts  inc idence  
gene ra l ly  remained l o w  ( ! 6 ) .  A t  p r e sen t ,  
t he re fo re ,  b lackleg  remains one o f  a number 
of d iseases  o f  minor importance i n  Western 
Canada. Nevertheless,  i t s  wide d i s t r i b u t i o n  
i n  t h e  region ,  the  cons iderable  gene t i c  
d i v e r s i t y  of t h e  pathogen ind ica t ed  by t h e  
Occurrence of s e v e r a l  s t r a i n s ,  and i t s  high 
v i r u l e n c e  t o  c u l t i v a t e d  v a r i e t i e s  of r ape  and 
t u r n i p  rage  i n d i c a t e  a p o t e n t i a l l y  dangerous 
s i t u a t i o n .  These f a c t o r s ,  i n  conjunct ion  
with t h e  sudden dramat ic  l o s s e s  caused by t h e  
d i sease  i n  o the r  p a r t s  of the world (10) 
i n d i c a t e  a need fox  t h e  development now of 
c o n t r o l  measures app rop r i a t e  t o  the  Canadian 
P r a i r i e s .  
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