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BACTERIAL POD SPOT OF RAPE IN ALBERTA 

A. W.  Henry' 

Abstract 

A b a c t e r i a l  d i s ease  of r ape  (Brassica campestris) a f f e c t i n g  t h e  pods 
conspicuously was found on t w o  farms i n  southern Alber ta  i n  1973. The 
causa l  bacterium, a spec ies  of Pseudomonas, was i s o l a t e d  and proved t o  be 
pathogenic on c e r t a i n  new v a r i e t i e s ,  eg. Span and Torch, i nocu la t ed  with 
it. It appears t o  i n f e c t  most r e a d i l y  through wounds. 

En 1973, on a t rouve  dans deux fermes du sud de 1 'Alber ta  une maladie 
bactBrienne du co l za  (Brassica cam estris) q u i  s ' a t t aque  aux s i l i q u e s .  La 
b a c t e r i e  responsable,  une es-Pseudomoag, a &t& isolee et  s ' e s t  
avBree pathogene a c e r t a i n e s  nouvel les  va r i&t&s ,  notamment Span et  Torch. 
Les i n f e c t i o n s  semblent s e  propager t r b s  fac i lement  par  des  meur t r i ssures .  

During J u l y  1973 damaged specimens of 
Span rape (Brassica campes t r i s  L.) p l a n t s  
a f f e c t e d  wi th  an  appa ren t ly  undescribed 
b a c t e r i a l  d i s e a s e  w e r e  rece ived  a t  t h e  P l a n t  
Indus t ry  Laboratory, Alber ta  Department of 
Agr icul ture ,  Edmonton, from t h e  Rockyford 
d i s t r i c t  of southern  Alberta. They came from 
t w o  s e p a r a t e  farms i n  the a r e a  and were 
submitted from t h e  o f f i c e  of t h e  d i s t r i c t  
a g r i c u l t u r i s t  a t  Strathmore. 

Extent  and na tu re  of t h e  damaqe 

The damage repor ted  a f f e c t e d  as much as 
20% o f  one crop  and 50% of t h e  o ther .  The 
pods i n  p a r t i c u l a r  were d i r e c t l y  a t tacked,  
many of them f a i l i n g  t o  develop proper ly  and 
t o  produce normal seed. Stem i n j u r i e s  though 
less conspicuous a l s o  occurred and probably 
con t r ibu t ed  apprec iably  t o  t h e  t o t a l  damage. 
Considerable f i n a n c i a l  loss a s  a r e s u l t  of  
reduced y i e l d  and q u a l i t y  of t h e  seed i n  a l l  
p r o b a b i l i t y  was i ncu r r ed  by t h e  damage on 
both farms. 

F i e l d  symptoms and s i g n s  

Pod specimens from a f f e c t e d  crops  were 
commonly d i sco lo red  wi th  s c a t t e r e d  dark brown 
i r regular ly- shaped spots.  These tended to be 
more angular  t han  c i r c u l a r .  I n  t h e  case of 
Young i n  p a r t i c u l a r ,  marked cu r l i ng ,  
s t u n t i n E d & d  o t h e r  forms of d i s t o r t i o n  were 
common symptoms (Fig. 1) .  Older pods 
developed spo t s  b u t  remained more normal i n  
shape (Fig. 2 ) .  P a l e  gray  exudates were 
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commonly present  on the  s u r f a c e  of t h e  s p o t s  
o r  l e s ions .  These c o n s t i t u t e d  t h e  p r i n c i p a l  
s igns  of t he  d i sease  and i n d i c a t e d  t h a t  it 
was probably caused by a bacterium. The 
presence of exudates on t h e  s p o t s  would be  
u s e f u l  i n  d i s t i n g u i s h i n g  b a c t e r i a l  pod s p o t  
l e s i o n s  from those  caused by funqal  pathoqens 
such a s  A l t e rna r i a  spp. w i t h  which they  might 
be confused. 

E t io  loqy 

The f i r s t  a t tempts  t o  i s o l a t e  a causa l  
organism from t h e  n e c r o t i c  t i s s u e s  of t h e  pod 
spots,  us ing  s e v e r a l  procedures, y ie lded  a 
yellow bacterium mainly bu t  it f a i l e d  t o  
produce i n f e c t i o n  of wounded green rape pods 
inocula ted  w i t h  it. Hence it w a s  concluded 
t h a t  it was a saprophyte a s soc i a t ed  with t h e  
l e  si ons . 

s i n c e  b a c t e r i a l  exudates  were commonly 
p re sen t  on t h e  pod spots ,  suspensions of t h e  
b a c t e r i a  i n  them w e r e  made i n  s t e r i l e  water  
ana  t h e s e  were smeared on sterile p o t a t o  
suc rose  agar i n  p e t r i  p l a t e s .  A v a r i e t y  of 
b a c t e r i a l  co lon ie s  developed, among which 
were numerous g ray i sh  white sh iny  ones. From 
s i n g l e  co lon ie s  of these ,  c u l t u r e s  were 
obta ined  which were used t o  i n o c u l a t e  green  
span rape  pod by pr icking  them w i t h  a s t e r i l e  
needle  coated  w i t h  b a c t e r i a  from a young 
cu l tu re .  I n  t h e  case o f  detached pods t h e s e  
were p laced  fol lowing inocu la t ion  on sterile 
water  aga r  i n  p e t r i  p l a t e s  which were kep t  a t  
room temperature on a l abo ra to ry  bench f o r  2 
t o  3 weeks. A s  a r u l e  each pod under tes t  
'was inocula ted  a t  t w o  po in t s  near t h e  ends, 
and a s te r i l e  needle wound was made i n  t h e  
c e n t r e  t o  se rve  as a check (Fig. 3) .  A few 
pods a t t ached  t o  t h e i r  mother p l a n t s  were 
a l s o  inocula ted  using similar methods excep t  
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Figures 1 and 2. Pods of Span rape affected with bacterial pod spot, collected from two fields at Rockyford, Alberta. 1 I Deformed pods: note dried exudate on 
lesions of central pod. 2) Pods from a second field show less deformity than those in Figure 1. possibly as a result of later infection. 

f o r  those  of t h e  incubat ion  period.  These a f f e c t e d  cells  became necrotic. The s p o t s  
pods were sprayed a f t e r  i nocu la t ion  with developed slowly r equ i r ing  around 2 weeks t o  
s ter i le  water and covered with p l a s t i c  bags become a dark brown color i n  t h e  case  of Span 
moistened i n s i d e  t o  a s su re  high humidity rape.  The spo t s  tended t o  be l i m i t e d  i n  
around t h e  pods. The p l a n t s  bearing t h e  l a t e r a l  development by t h e  nerves of t h e  pods 
inocula ted  pods w e r e  t hen  placed i n  a growth and t o  be more elongated and angular  than  
chamber a t  2 1  - 23 C. c i r c u l a r  i n  shape. 

The pathogenic i ty  of t h e  above-mentioned 
g ray i sh  white bacterium f o r  green rape  pods 
was e s t ab l i shed  by following through Koch's 
r u l e s  of proof. A day or so a f t e r  
i nocu la t ion  s l i g h t l y  sunken water-soaked 
areas  a few mil l imeters  i n  diameter began to  
appear aound t h e  po in t s  of app l i ca t ion  of t h e  
inoculum. These gradual ly  darkened a s  t h e  

From preliminary examinations t o  d a t e  of 
c e r t a i n  c u l t u r a l  and o the r  phys io logica l  
cha rac t e r s  of t h e  b a c t e r i a l  pod s p o t  pathogen 
it would appear t h a t  it is  a spec ie s  of 
Pseudomonas, but  f u r t h e r  work w i l l  be 
requi red  t o  determine i t s  exact  i d e n t i t y .  I t  
is c l e a r ,  however t h a t  it i s  q u i t e  d i f f e r e n t  
from t h e  bacterium which causes  t h e  
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Figure 3. Pods of Torch rape artificially inoculated with the bacterial pod spot 
bacterium. The dark spots near the pod ends mark the points of inoculation 
through needle wounds. The wound in the center of each pod was not 
inoculated. 

des t ruc t ive  black r o t  d i s e a s e  of c ruc i f e rous  
vegetables;  t h i s  organism, Xanthomonas 
campestris  (Pamm.) Dowson, has been found t o  
a t t a c k  r ape  (3) but,  judged by seed 
inocula t ion  tests made by Bain ( l ) ,  much less 
severe ly  than c ruc i f e rous  vegetables. 

P red i spos i t i on  of t h e  hos t  

S tudies  made so f a r  have ind ica t ed  t h a t  
t h e  bacterium under s tudy is pr imar i ly  a 
wound pa ras i t e .  This has been repeatedly  
confirmed by inocu la t ion  of wounded and 
unwounded p a r t s  of immature rape pods. 
I n f e c t i o n  occurred almost exclus ive ly  i n  
wounded areas. Uninoculated wounds serving 
a s  checks  remained f r e e  from i n f e c t i o n  (Fig. 

3 ) .  so f a r  t h e  chief  method of a r t i f i c i a l  
wounding used has been by needle pr icking bu t  
abras ion  with sandpaper has a l s o  been 
successful .  I n  t h e  f i e l d  it is  probable t h a t  
wounding, permi t t ing  e n t r y  and es taol i shment  
of t h e  pathogen i n  t h e  hos t ,  may be 
accomplished i n  a v a r i e t y  of ways. The 
a c t i o n  of wind and wind-blown s o i l  may w e l l  
be important  as it has r e c e n t l y  been shown t o  
be f o r  b a c t e r i a l  d i seases  of a l f a l f a  and 
beans by C l a f l i n  e t  al .  (2) and f o r  b a c t e r i a l  
spo t  of tomatoes by Vak i l i  ( 4 ) .  
Environmental f a c t o r s  such a s  moisture,  
temperature,  and l i g h t  may a l s o  be c r i t i c i a l  
as predisposing f a c t o r s  along with wounding 
of t h e  hos t  and a t  t h e  same time a s  d i r e c t  
determinants of t h e  a c t i v i t y  of t h e  pathogen. 

V a r i e t i a l  r e a c t i o n s  

The r eac t ions  of d i f f e r e n t  v a r i e t i e s  of 
rape t o  the  bacterium causing b a c t e r i a l  pod 
spo t  may d i f f e r  b u t  t h i s  has ye t  t o  be 
determined. It i s  poss ib l e  t h a t  some of t h e  
newer v a r i e t i e s  are more suscep t ib l e  than  
o lder  ones and t h a t  t h e i r  appearance i n  
western Canada has g iven t h e  b a c t e r i a l  pod 
spo t  organism a chance to  express  i t s e l f .  So 
f a r  our observat ions  on t h i s  d i s e a s e  have 
been made mainly on t h e  Po l i sh  v a r i e t i e s  Span 
and Torch, both of which d i f f e r  i n  chemical 
composition from some of t h e  o l d e r  v a r i e t i e s  
notably  i n  having a lower e r u c i c  a c i d  
content .  TeStS of t h e  r e a c t i o n s  of o t h e r  
v a r i e t i e s  a r e  present ly  under way. 

Transmission 

A s  y e t  methods of t ransmiss ion  of t h e  
b a c t e r i a l  pod spo t  pathogen have rece ived 
l i t t l e  a t t e n t i o n .  The role of seed  i n  
t ransmiss ion  from season t o  season may vie11 
be important. Very poor seed from pods 
severe ly  a f f ec t ed  with b a c t e r i a l  pod spot 
have been germinated and i t  i s  suspected t h a t  
s eed l ings  from it may provide primary 
inoculum. A l s o  d iseased r ape  pods and o t h e r  
i n fec t ed  r e s idues  deposi ted  on t h e  s o i l  i n  
a l l  p robab i l i t y  w i l l  harbour t h e  pathogen 
over winter .  Moreover, t h e  p o s s i b i l i t y  of 
inoculum being produced by o t h e r  c u l t i v a t e d  
and wild hos t  p l a n t s  should also not  be 
overlooked. Secondary spread from such 
sources  may then occur through t h e  ac t ion  of 
wind, i n s e c t s ,  o r  o the r  agents.  
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