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ALTERNARIA BRASSICICOIA ON IMPORTED GARDEN CRUCIFER SEED, 

A POTENTIAL THREAT TO RAPESEED PRODUCTION IN WESTERN CANADA' 

G. Allan Petrie2 

Abstract 

Al te rna r i a  b r a s s i c i c o l a ,  a s e r ious  pathogen of c r u c i f e r s  which 
apparent ly  does not  occur normally i n  Canada's P r a i r i e  Provinces,  was 
de t ec t ed  i n  21 of 63 samples of garden c r u c i f e r  seed  obtained through 
commercial channels i n  Saskatoon, Saskatchewan. It was most common i n  
samples of Brassica o leracea  var.  capitata, occurring i n  50% of  these.  In 
each o f  fou r  samples of 'Houston Evergreen' cabbage, 50% o r  more of t h e  
seeds c a r r i e d  t h e  fungus. Following su r face  d i s i n f e s t a t i o n  of  t h i s  seed, a 
cons iderable  amount of  i n f e c t i o n  remained. Commonly grown v a r i e t i e s  of 
rape, t u r n i p  rape, and mustards w e r e  h ighly  s u s c e p t i b l e  t o  A. 
b r a s s i c i c o l a ,  both a s  s eed l ings  and mature p l an t s .  At tent ion  i s  drawn t o  
t h e  p o t e n t i a l  t h r e a t  posed to  Canada's rapeseed crop. 

Resume 

Al te rna r i a  b r a s s i c i c o l a  pathogene dangereux des  c r u c i f e r e s  apparemment 
e t r ange r  aux provinces des P r a i r i e s  a ete decel& dans 21 des  63 
kchant i l lons  de  semence de c r u c i f e r e e s  mararcheres obtenues dans l e  
commerce a Saskatoon. La frequence l a  p lus  f o r t e  a &te  re l evee  chez 
Brass ica  o l e racea  var.  c a p i t a t a  oh e l l e  a ete decelee  dans 50% des  
echan t i l l ons .  Sur chacun des  q u a t r e  echan t i l l ons  du chou "Houston 
Evergreen", au moins 50% des  semences e t a i e n t  por teuses  du champiqnon. 
L ' infec t ion  es t  demeu&e importante, meme apres  un t r a i t e m e n t  s u p e r f i c i e l  
des semences. Au s t a d e  de p l an tu l e ,  e t  a matur i te ,  l e s  v a r i e t e s  courantes  
de  colza ,  de  nave t t e  e t  d e  moutarde se son t  montrecs tres s e n s i b l e s  a &. 
bras s i c i co la .  On sou l igne  l e  danger eventuel  de  ce pathogene pour l a  
c u l t u r e  de colza  au Canada. 

spec ie s  of A l t e rna r i a  of s ign i f i cance  i n  
Canada as pathogens of  c u l t i v a t e d  Crucif e r a e  
a r e  4. bras s i cae  (Berk.) Sacc., &. raphani  
Groves E Skolko, and &. b r a s s i c i c o l a  (Schw.) 
Wi l t sh i r e  ( 2 ) .  I n  western Canada t h e  f i r s t  
t w o  of  t hese ,  a lone  o r  i n  combination, cause  
a l t e r n a r i a  black spo t  on rape  (Brassica napus 
L. ) ,  t u r n i p  r ape  (B. campestris  L.) and 
c u l t i v a t e d  mustards (g .  h i r t a  Moench and g. 
juncea (L.) Coss).  Although t h e  h ighly  
v i r u l e n t  &. b r a s s i c i c o l a  i s  r e l a t i v e l y  common 
i n  e a s t e r n  Canada and B r i t i s h  Columbia ( 2 ) ,  
it apparent ly  occurs only spo rad ica l ly  i n  t h e  
three P r a i r i e  Provinces. It was found on 
cau l i f lower  i n  Manitoba i n  1934 (1) and 
cabbage i n  Alber ta  i n  1944 (3 ) ,  and Groves 
and Skolko i n  1944 r epor t ed  t h e  i s o l a t i o n  of  
A l t e r n a r i a  o leracea  Milbr. (4. bras s i c i co la )  
from seeds  from Manitoba (5 ) .  

A r e c e n t l y  completed 5-year seed h e a l t h  
study,  i n  which p l a t i n g s  were made of over 
1,000 seed samples of rape and t u r n i p  r ape  
produced i n  Alberta,  Saskatchewan and 
Manitoba, f a i l e d  t o  y i e l d  a s i n g l e  colony of 

k o n t r i b u t i o n  N o .  537, Research S ta t ion ,  
Agr icul ture  Canada, Saskatoon, Saskatchewan, 
S7N 0x2. 
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A_. & r a s s i c i c o l a  (unpublished d a t a ) .  I n  
conjunction with t h i s  s tudy,  e n q u i r i e s  were 
made of t h e  P lan t  Products Division of  
Agr icul ture  Canada regarding t h e  a v a i l a b i l i t y  
of  seed  of cabbage and c l o s e l y  r e l a t e d  p l a n t s  
produced i n  t h i s  country.  It was l ea rned  
t h a t ,  with few exceptions,  a l l  such seed so ld  
i n  Canada i s  imported from Holland, B r i t a i n  
o r  Ca l i fo rn ia .  One sample of pedigreed 
'Houston Evergreen' cabbage seed produced i n  
B r i t i s h  Columbia w a s  obtained.  This sample 
was heavi ly  contaminated with A. 
b r a s s i c i co la .  I n  t h e  spr ing  of 1973, 
'Houston Evergreen' cabbage seed was observed 
f o r  t h e  f i r s t  time i n  t w o  s t o r e s  i n  
Saskatoon. This prompted an i n v e s t i g a t i o n  of 
t h e  e x t e n t  t o  which t h e  s e r i o u s  pathogen, &. 
bras s i c i co la ,  was e n t e r i n g  t h e  rape-growing 
a rea  on c r u c i f e r  seed f r m  o t h e r  p a r t s  of  
Canada and from abroad. 

Met hods 

Seed samples of garden c r u c i f e r s  were 
obta ined from va r ious  local commercial 
s u p p l i e r s  and a minimum of 100 seeds pe r  
sample p l a t e d  without pretreatment on V8 
j u i c e  agar  conta in ing 40 ppm rose bengal and 
100 ppm streptomycin s u l f a t e .  P l a t e s  were 
examined 7 t o  10 days a f t e r  being seeded. 
Fresh subsamples from heavi ly  contaminated 
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samples were su r face  d i s i n f e s t e d  by immersion 
i n  10% Javex (0.6% a v a i l a b l e  chlor ine)  f o r  20 
min and p l a t ed  a s  before  t o  determine t h e  
l e v e l  of i n t e r n a l  i n fec t ion .  

The  c h a r a c t e r i s t i c  sooty  black colonies ,  
t y p i c a l  conidia  (5) and high v i ru l ence  on 
emerged seed l ings  enabled r e l a t i v e l y  c e r t a i n  
i d e n t i f i c a t i o n  of A. b r a s s i c i c o l a  on t h e  
o r i g i n a l  p l a t e s .  F rans fe r s  w e r e  made t o  
tubes  of V8 j u i c e  agar  and, later ,  
pa thogenic i ty  tests on seed l ings  of  e i g h t  
c r u c i f e r  spec ie s  (Table 5) w e r e  conducted 
us inq  a method s i m i l a r  t o  t h a t  o f  Davis (4). 
A d i s e a s e  s e v e r i t y  index (5 )  was ca l cu la t ed  
a s  previous ly  descr ibed ( 7 ) .  o the r  s eed l ings  
were s i m i l a r l y  inocula ted  with r ep resen ta t ive  
i s o l a t e s  of &. raphani and A. bras s i cae  f o r  
comparison of v i ru lence .  P l an t s  with 3 t o  5 
l eaves  were sprayed with suspensions of 
conidia  of 8. b r a s s i c i c o l a  and incubated 
under p l a s t i c  bags in  a growth room he ld  a t  
21 c during t h e  18-h l i g h t  per iod  and 15.5 C 
durinq t h e  6-h dark period.  Those inocula ted  
were Brass ica  campektris  L. cv. Span, g .  
juncea  cv. Ekla, B.  h i r t a ,  B. napus cv. 
Zephyr, ;. o le racea  Gar. capitat: cv. Early 
Golden Acre, B. oleracea  var.  acephala DC., 
- Raphanus s a t i v u s  cv. S c a r l e t  Globe and Crambe 
abyss in ica  Hochst.  ex R. E. Fr ies .  F ina l  
notes  were taken on t h e  e x t e n t  of i n f e c t i o n  
10 t o  14 days a f t e r  inocula t ion .  

Table  1. Garden c r u c i f e r  seed samples p l a t e d  f o r  d e t e c t i o n  of 
Alternaria brassicicola 

NO. samples 
Species and v a r i e t y  C o m o n  name p l a t e d  

U r a s s i c a  caulorapa  Pasq. Kohlrabi  3 

U. olcrscea L. v a r .  a c e p h d l d  DC. Kale 1 

U. oleraced var .  b o t r t i t i s  L .  Caul i f lower  6 

U .  olerarca va r .  c a p i t a t a  L .  Cabbage 30 

U .  o l e r a c e a  va r .  genimiFci.a Zenker B r u s s e l s  s p r o u t s  , 
U. olcracea v a r .  italicd P l e n c k  Broccoli 2 

B .  napobrdssiw (L.) Elill  Rutabaqa 3 

U .  r d p a  I,. Turnip  1 

U. p c k i n c n s i s  Rupr. Chinese  cabbage 3 

Chc:rantlius c h c i r i  L .  Wallflower 2 

l h e r l s  ur,ibcllata L. Candytuf t  1 

Elattil lold incana R .  81. Stocks 1 

naptlanus s a t l v i i s  I,. Radish 5 

'rota1 samples 6 3  

Results 

Hrass ica  o leracea  samples comprised 
almost 1 5 %  of t h e  63 c r u c i f e r  seed l o t s  
p l a t ed .  T h i r t y  of t h e  samples were cabbage 
c u l t i v a r s  (Table 1 ) .  I n  50% of t h e  l a t t e r  
and 29% of t h e  remaining _B. o le racea  samples, 
A l t e rna r i a  b r a s s i c i c o l a  was de t ec t ed  (Table 
2 ) .  The  only o the r  spec ie s  from which t h e  
pathoaen was i s o l a t e d  were Brass ica  caulorapa 
Pasq. and C h e i r a n t h E  c h e i r i  L. I n  t h e  
former, 1 of 3 samples had l X ,  and i n  t h e  

l a t t e r ,  1 of 2 samples had less than 1% of 
t h e  seeds a f f ec t ed .  The number of B. 
o l e racea  samples i n  each of 7 i n f e s t a t i o n  
s e v e r i t y  ca t egor i e s  may be  seen i n  Table 3. 
I n  a l l  4 samples of "Houston Evergreen" 
cabbaqe 50% or more of  t h e  un t r ea t ed  seeds  
c a r r i e d  t h e  pathogen. I n  some of t hese  
samples, considerable amounts of i n f e c t i o n  
remained following t rea tment  with Javex 
(Table 4). 

Al te rna r i a  raphani occurred i n  a sample 
of  b russe l s  sp rou t s  and i n  t h e  only  sample of 
Mat th io la  incana R. B r .  The i n f e s t a t i o n  
l e v e l s  were 8% and 2%,  r e spec t ive ly .  A. 
bras s i cae  w a s  i s o l a t e d  from t w o  cabbage 
samples. I n  both, 1% of t h e  seeds  c a r r i e d  
t h e  pathogen. 

A l t e rna r i a  b r a s s i c i c o l a  i s o l a t e s  from 
Brass ica  o leracea  seed were h ighly  v i r u l e n t  
t o  seedl ings  of 7 of t h e  8 c r u c i f e r s  t e s t e d ,  
inc luding c u r r e n t l y  grown rape  and t u r n i p  
rape v a r i e t i e s  and t h r e e  common weeds (Table 
5 ) .  Its v i ru l ence  exceeded t h a t  of  A. 
brass icae ,  t h e  most prevalent  pathogenic 
Al t e rna r i a  found on Brass ica  species  i n  
western Canada. Following spray inocu la t ion  
with conidia  of A. b r a s s i c i c o l a  numerous 
smal l  l ea f  s p o t s  developed on a l l  t h e  
c r u c i f e r s  t e s t e d  with t h e  exception of r a d i s h  
and zephyr rape  which were somewhat mre 
l i g h t l y  infec ted .  

Discuss ion 

T h e  e f f e c t s  of fung ic ida l  treatment of  A. 
b r a s s i c i c o l a  contaminated seed d i d  not  form a 
p a r t  of  t h i s  study.  However, Richardson (8) 
repor ted  t h a t ,  fol lowing t rea tment  of 
Brass ica  seed, a cons iderable  amount of  8.  
b r a s s i c i c o g  s t i l l  could be de tec ted .  

McDonald (6) has pointed ou t  t h a t  
temperature optima repor ted  i n  t h e  European 
l i t e r a t u r e  f o r  growth, spore  germination, and 
d i s e a s e  development f o r  8. b r a s s i c i c o l a  were 
higher than  those  f o r  A. bras s i cae  and t h a t  
moisture and temperature requirements of t h e  
former f o r  i n f e c t i o n  appeared t o  be more 
exacting.  T h i s  i s  a poss ib le  explanat ion  f o r  
t h e  absence of A. b r a s s i c i c o l a  from t h e  
Canadian p r a i r i e s .  However, it has by no 
means been demonstrated experimentally t h a t  
t h e  fungus is unable t o  survive ,  o r  indeed, 
t o  develop t o  epidemic propor t ions ,  i n  t h i s  
area.  Therefore,  a t  t h e  p re sen t  time, we a r e  
confronted w i t h  . an apparent  year ly  
importat ion of a p o t e n t i a l l y  s e r i o u s  pathogen 
i n t o  t h e  P r a i r i e  Provinces,  an a r e a  from 
which it i s  v i r t u a l l y  absent  and i n  which 
t h e r e  a r e  l a r g e  acreages  of a h ighly  
vulnerable  crop. 
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Table 2. Samples of garden c r u c i f e r  seed contaminated with patho- 
genic A l t e r n a r i a  spec ies*  

Samples having 

A.  b r a s s i c i c o l a  A .  raphani A .  b r a s s i c a e  

% No. % No. samples p l a t e d  No. % 

Cruci fe r  and no. 

Brassica o le racea  
var .  c a p i t a t a  (30) 1 5  

Remaining samples of  
B .  oleracea  (14) 4 

50 0 0 2  7 

29 1 7 0  0 

Total  B. o le racea  (44) 19 43 1 2 2  5 

Other Brassica spp. (10) 1 10 0 0 0  0 

Other genera (9)  1 11 1 11 0 0 

A l l  samples ( 6 3 )  2 1  33 2 3 2  3 

* 
Seed p l a t e d  without pretreatment.  

Table 3. Categorizat ion of Brassica o le racea  seed samples by t h e  pre-  
valence of  Al te rnar ia  b r a s s i c i c o l a  i n f e s t a t i o n  

~ ~~~~~~ ~ 

Categories ( %  of seeds p e r  sample i n f e s t e d )  
Cruc i fe r  and no. 

samples p l a t e d  0 (1 1-4.9 5-9.9 10-19.9 20-49.9 50-100 

Brassica o le racea  var .  
c a p i t a t a  (30)  1 5  1 3 3 4 0 4 

samples (14)  10 1 2 0 1 0 0 
Remaining B. o le racea  

Tota l  B. o le racea  
samples (44) 25 2 5 3 5 0 4 

Seed p l a t e d  without  p re t rea tment .  

Table 4. E f f e c t  of  sur face  d i s i n f e s t a t i o n  of 4 
samples of  "Houston Evergreen" cabbage 
seed heavi ly  contaminated with 
Al te rnar ia  b r a s s i c i c o l a  

% of seeds p e r  sample having t h e  pathogen 

* 
Sample no. Untreated seed Surface d i s i n f e s t e d  

1 2  >50.0 

43 57 .O 

54 50.0 

94 >50.0 

Average >50.0 

17.0 

6 . 7  

3.3 

16.0 

10.8 

33 

~ ~- 
* 

A 10% s o l u t i o n  of Javex (0.6% a v a i l a b l e  
ch lor ine)  was used f o r  20  min. 
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Table 5. Relative susceptibility of the seedlings of 8 crucifers to 
infection by A l t e r n a r i a  b r a s s i c i c o l a ,  A .  r a p h a n i  and A .  
b r a s s i c a e  

Disease severity index ( % )  

A l t e r n a r i a  species 
* **  **  

Crucifer species A .  b r a s s i c i c o l a  A .  r a p h a n i  A .  b r a s s i c a e  

B r a S S i c a  c a m p e s t r i s  
cv. Span 

B r a s s i c a  n a p u s  
cv. Zephyr 

B. j u n c e a  cv. Ekla 

B. o l e r a c e a  var. 
c a p i t a t a  cv. Early 
Copenhagen Market 

C a m e l i n a  s a t i v a  

D e s c u r a i n i a  S o p h i a  

S i s  y m b r i  um loeselii  

T h l a s p i  a r v e n s e  

99 

94 

91  

100 

6 

95 

99 

97 

9 1  

95 

78 

100 

1 2  

9 1  

98 

100 

85 

73 

76 

95 

1 

76 

90 

57 
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