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IDENTIFICATION OF RACES OF PSEUDOMONAS PHASEOLICOLA 
FROM QUEBEC BEAN FIELDS' 

V.  R. Wellen' 

Abstract 
Races 1 and 2 of P s e u d o m o n  a s phaseolicola were  i s o 1 a t e  d f rom green beans 

The races  w e  r e  identi- 
Twenty-six of t h e  

(Phaseolus vulgaris) grown near  Ste. Martine,  Quebec in 1966. 
fied on the basis of their  pathogenicity on'Red M e x i c a n  U I  No. 3'. 
pathogenic isolates tested were of race 2, and four were of race 1. 

Until recently bean seed produced in t h e  semi-  
a r i d  w e  s t e  r n  United States,  particularly in Idaho, 
h a s  been f r ee  f rom t h e  h a l o  b l i g h t  o r g a n i s m  
Pseudomonas phaseolicola (B u r k h. ) Dows. Simi- 
lar ly ,  halo blight has occurred rare ly  in California, 
where the annual rainfall is low a n d  splash disper-  
s a l  is  a t  a minimum. However, i n  1961, 1962, and 
1963, the quality of seed p r o d u c e d in I d  a h  o was 
i m p  a i r e  d because of infection by P. phaseolicola. 
The incidence of t h e  disease also increased in seed 
crops  grown in 1965 and 1966 in California, w h e  r e  
overhead sprinkler irrigation c a u s e d considerable 
splash dispersal .  Furrow-irrigated fields planted 
with seed f rom the same source showed a v e  r y low 
i n c i d e n c e  of disease (2) .  With t h e  advent of an 
epiphytotic of halo blight in a r e a s  formerly regarded 
as excellent for  the production of disease-free seed, 
studies relating to the identity of the o r g a n i s m  in 
the seed were  initiated. ?'he presence of two phys- 
i o l o g i c races  was determined (9),  and serological 
reactions have been studied (3, 4).  

Most of t h e  bean seed used to produce canning, 
freezing, and field bean crops in Canada i s  g r o w n  
in Idaho and C a l if  o r n i a .  Field surveys have r e-  
vealed that the bacter ia l  blight pathogens ( X a n  t h  o- 
monas phaseoli and S n t h o m o n a s  phaseoli  v a r .  
fuscans a r e  f r e q u e n t l y  present in the f i e l d b e a n  
crop in Ontario (7, 10). Halo blight, however, h a  s 
b e e n f o u n d o n l y  o c c a s i o n a l l y ,  (8).  In 1966, an 
e p i p  h y t o t i c of halo blight was present in the S t e .  
Martine a r e a  of Quebec where extensive acreages  of 
beans a r e  g r o w n  f o r  canning. The seed used to  
produce this crop was grown in Idaho. Because two 
races  o f  haloblight have been d e s c r i b e d  i n  t h e  
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United Statks (9) a n d  Europe ( I ) ,  experiments were  
se t  up t o  identify the races  occurring i n  Q u e b e  c. 

Materials and methods 
Isolations were made f rom blighted leaves col- 

l ec t ed f rom g r e e n b e a n  ( P h a s e o l u s  vulgaris L . )  
fields in the Ste. Martine a r e a  of Q u e b e c  i n  1966. 
The leaves were cut into 5 m m  sections,  which were  
surface steri l ized for 2 minutes in 2% sodium hypo- 
chlorite solution, plated on nutrient agar  i n  9 0 mm 
d i s  p o s a b  1 e p e 1: r i dishes, and incubated a t  27C. 
Forty-seven Pseudomok&elike c u I t  u r e s were ob- 
tained in this m a n n e  r and were  grown on slants of 
yeast-dextrose-carbonate a g a r .  Cultures of races  
1 and 2 were obtaified f rom Dr.  J.  Natti, New York 
Agricultural E x  p e r i m e n t a I Station, Geneva, and 
were used for comparative p u r p o s e s i n  all tes ts .  

F o r  the identification of races  1 and 2, severa l  
methods were  examined and the following two w e  r e  
selected: 

'Red Mexican UINo. 3' and ' K i n g h o r n  Wax '  
p l a n t s  w e r e  g r o w n f r o m s e e d i n p o t s o f s o i l i n a  
growth chamber maintained a t  20C and 94% relative 
humidity, and providing 1250 ft-c of f luorescent and 
incandescent light for  16 h r /da  y. T w 0-w e e k-o I d 
plants were inoculated by atomizing an  aqueous bac- 
ter ia l  suspension onto the underside of the unifoliate 
leaves.  After 2-3 weeks, the plants were  examined 
for symptoms of halo blight. 

In the second method, pods a t  the edible s t a g e 
were surface s ter i l ized for  2 min in a s o L u t  i o n  of 
sodium hypochlorite. Three pods of each v a r  i e  t y  
were  inoculated with each isolate by touching the t ip 
of a steri l ized dissecting n e e  d l e  onto a 24-hr-old 
agar  slant culture of the organism, a n d  then prick-  
i n g  the pod a t  a number of locations (Fig.  1). The 
inoculated pods were  placed on moist  f i l t e r  paper in 
uncovered 150 m l  pet r i  d i s  h e  s and maintained in a 
g r o w  t h chamber u n d e r environmental conditions 
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s I m i 1 a r t o  those used in t h e  f i r s t  method .  P o d s  
w e r e  examined  f o r  s y m p t o m  s of halo blight a f t e r  
two weeks .  

Results and discussion 
In p r e l i m i n a r y  t e s t s  w i t h the s p r a y  inoculation 

method ,  cons iderab le  difficulty w a s  encountered in 
dist inguishing r a c e s  1 and 2 o n  thr  b a s i s  of the r e -  
s i s tance  and  suscept ib i l i ty  of the var ie ty  ' R e d  Mex-  
ican UI  No .  3 ' .  However,  a f t e r  fami l ia r iza t ion  with 
the technique and repea ted  inoculat ions,  the var ious  
i so la tes  could h e  dcsignated a s  belonging to r a c e s  1 
o r  2. 

The pod inoculation t e s t s  w e r e  e a s i e r  t o  in te r -  
p r r t .  Di f fe rences  in the s i z e  of l es ions  w e r e  a t t r i -  
buted to d i f fe rences  in the virulence of i so la tes  b e -  
l o n g i n g  to the s a m e  r a c e .  Si sceptible and r e s i s -  
tant  reac t ions  w e r e  r a s i 1 y dist inguishable on ' R e d  
Mexican U I  No. 31, because  of the large diffuse-type 
of l es ion  produced  by r a c r  2 (F ig .  l c ) .  

Figure 1. Differentiat ion of races 1 and 2 of Pseudomonos phoseolicolo 
by pod inoculation. Race 1 reaction: (a) 'Red Mexican UI No. 3', resist- 
ant; (b) 'Kinghorn Wax', susceptible. Race 2 reoction: (c )  Red Mexican 
UI No, 3', susceptible; (d) ' Kinghorn Wax', susceptible. 

Of the 47 i s  o 1 a t e  s tes ted ,  26 w e r e  of r a c e  2, 
f o u r of r a c e  1, and 19 i s o 1 a t e  s fai led to  produce 
s y m p t o m s  of e i ther  'Kinghorn Wax' o r  'Red  Mexican 
UI  No. 3 ' .  The  preva lence  of r a c e  2 is in a g r e e - 
m e n t  with the findings of Guthrie and  F e  n w  i c k (5) .  
who showed that  of 20 i s  o l a t e  s of Idaho or ig ln  ,17  
belonged t o  r a c e  2. Epton and Devera l l  (1) showed 
that  of 7 i so la tes  o f  5 phaseolicola f r o m  E u r o p e  

and  A f r i c a ,  4 w e r e  c lass i f ied  a s  r a c e  1, and 3 a s  
r a c e  2. P a t e l  and Walker (6) d e m o n s t r a t e d  that  
m o s t  i s o l a t e s  o f  fore ign  o r i g i n w e r e  of r a c e  1, 
w h e r e a s  a l l  i so la tes  f r o m  Wisconsin were of r a c e  2. 

B e  c a u s e the s e e d  planted at Ste. Mar t ine  w a s  
grown in Idaho, where  r a c e  2 is b e 1 i e  v e  d t o  have 
or ig ina ted  ( 5 ) ,  it is not s u r p r i s i n g  that  the m a j o r i t y  
of the i so la tes  f r o m  Q u e b e  c w e r e  of r a c e  2. This  
s tudy i l lus t ra tes  t h e  e a s e  b y  which r a c e s  of patho- 
genic o r g a n i s m s  can  be  d i s t r ibu ted  f r o m  count ry  t o  
country by s e e d  and e s t a b  l i s  h e  s the p r e s e n c e  of 
b o t h r a c e s  1 and 2 of Pseudomonas  phaseolicola in 
Canada.  
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