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NOTES ON BACTERIAL DISEASES OF CEREALS 
AND SOME OTHER CROP PLANTS' 

W.A.F. Hagborg 

Abstract 

My purpose is t o  place  on record t h e  r e s u l t s  of i s o l a t i o n s  of b a c t e r i a l  
p l a n t  pathogens made c h i e f l y  from cereal hos t  p l a n t s  c o l l e c t e d  mainly i n  
Manitoba i n  t h e  period 1932-71 and t o  make a s  many of t h e  cu l tu re s  of 
pathogens a s  poss ib le  a v a i l a b l e  f o r  gene t i c  and taxonomic s t u d i e s  by o the r  
i nves t iga to r s .  Hypersens i t iv i ty  t o  bac te r i a  is shown t o  be r e a d i l y  
demonstrable i n  c e r e a l  seedl ings  and a n  i n h i b i t o r y  f a c t o r  t h a t  develops 
following the  i n j e c t i o n  of hea t- k i l l ed  bac te r i a  w a s  found t o  be r e a d i l y  
sepa rab le  from t h e  c e l l s  by e i t h e r  cen t r i fuga t ion  or S e i t z  f i l t r a t i o n .  A 
unique method f o r  f ind ing  evidence of t h e  r e l a t i v e  f i e l d  r e s i s t a n c e  of 
c e r e a l  v a r i e t i e s  t o  b a c t e r i a l  p l a n t  pathogens by comparison wi th  a standard 
v a r i e t y  over a period of years  i s  described.  The r e s u l t s  a r e  given with 
i n f e c t i o n  by XanthomoE t rans lucens  (J.J. and R.) Dowson emend. Hagborg 
i n  wheat and barley.  A case  i s  s t a t e d  f o r  t h e  use of t h e  .taxon formae 
s p e c i a l e s  i n  the  c l a s s i f i c a t i o n  of b a c t e r i a l  p l an t  pathogens. 

M e s  recherches on t  pour o b j e t  d ' en reg i s t r e r  les  r r s u l t a t s  des  
prelevements de bac te r i e s  phytopathogenes, principalement a partir de 
p l a n t s  de c e r e a l e s  hdtes  r e c o l t e s  s u r t o u t  a u  Manitoba de  1932 a 1971, e t  de 
rendre a c c e s s i b l e  l e  plus grand nombre poss ib le  de c u l t u r e s  de microbes 
pathogenes pour les etudes genetiques e t  taxonomiques des au+ses 
chercheurs. I1 e s t  f a c i l e  de demontrer l ' h y p e r s e n s i b i l i t e  des p l an tu l e s  de 
cd rea l e s  aux bac te r i e s ,  e t  on a c o n s t a t e  qu'un f ac t eu r  i n h i b i t e u r  qui se 
d h e l o p p e  ap res  i n j e c t i o n  de bac tk r i e s  d e t r u i t e s  par l a  chaleur  e t a i t  
facilement separable des  c e l l u l e s  pa r  cen t r i fuga t ion  ou f i l t r a t i o n  de 
Se i t z .  Le p resen t  r appor t  expose une methode o r i g i n a l e  d ' e t a b l i e  la  
r e s i s t a n c e  r e l a t i v e  des  v a r i e t e s  de  cerea les  sur pied  aux b a c t e r i e s  
phytopathoghes ,  par comparaison avec une v a r i e t e  courante pendant quelques 
annees. Les  r e s u l t a t s  po r t en t  s u r  l ' i n f e s t a t i o n  du ble e t  de l 'o rge  par  
Xanthomonas t rans lucens .  On preconise  l r emplo i  du taxon des formes 
s p e c i a l e s  dans le classement des  h c t g r i e s  phytopathoghes.  

Nearly 200 c u l t u r e s  of b a c t e r i a l  p l a n t  
pathogens i s o l a t e d  a t  Winnipeg during t h e  40- 
year period 1932-1971 a r e  ava i l ab le  i n  
lyoph i l i zed  form to anyone wishing t o  s tudy 
them. Most of t h e  cultures have been 
deposi ted  i n  t h e  American Type Culture 
Col lec t ion ,  Rockvil le,  Maryland, some of them 
are i n  the  I n t e r n a t i o n a l  Col lec t ion  of 
B a c t e r i a l  P l a n t  Pathogens, Department of 
Bacteriology,  Universi ty of Cal i fornia ,  
Davis, Ca l i f .  95616, and most are a v a i l a b l e  

'Con t r ibu t ion  No. 616, Research S t a t i o n ,  
Agr icul ture  Canada , Winnipeg, Manitoba, R3T 
2M9. 

a t  Winnipeg. Transfers  can be made from them 
and the  o r i g i n a l  material re- sealed  i n  vacuo 
f o r  f u r t h e r  s torage .  Numerous i s o l a t e s  of 
Xanthomonas t r ans lucens  (Jones , Johnson and 
Reddy) Dowson and of Pseudomonas 
coronafaciens ( E l l i o t t )  Stevens might prove 
useful  i n  gene t i c  s t u d i e s  of i n t r a s p e c i f i c  
va r i a t ion .  Data on t h e  c o l l e c t i o n s  from 
which t h e  s t o r e d  c u l t u r e s  were i s o l a t e d  and 
on o t h e r  c o l l e c t i o n s  from which no c u l t u r e s  
were s t o r e d  a r e  l i s t e d  i n  Table 4 and 
summarized i n  Table 1. The o r i g i n a l  records  
of t h e  c o l l e c t i o n s  and of s t u d i e s  made w i t h  
t h e  i s o l a t e s  are a v a i l a b l e  f o r  s c r u t i n y  a t  
t h e  Agr icul ture  Canada Research S ta t ion ,  
Winnipeg. 

The method of l yogh i l i za t ion ,  adapted 
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Table 1. Summary o f  r e s u l t s  of i s o l a t i o n s  a t  Winnipeg o f  bacteria l  p lant  pathogens from diseased plants  

Number of c o l l e c t i o n s  y ie lding various genera o f  bacteria  
~~ ~ 

Total Xanthomnas xanthomnas 
number o f  and and 

Host collectLons Xanthomnas Pseudomnas Unrdentifiea Pseudomonas Corynebacterium Erwinla Agrobacterlum Unidentified 

Aconi t u m  
Agropyron repens 
Agropyron s p .  
A l f a l f a  

Argentine rape 
Barley 
Bean 
Bromus inermis 
Cabbage 
Carrot 
Cucumber 
Dahlia 
Flax 
Geranium 
Hawthorn 
Hedera h e l i x  
Lathyrus venosa 
Li lac  
M i l l e t  
Mountain ash 
Oats 
Peas 
Plum 
Potato 
Rice 
Rye 
Sweetclover 
Taraxacum kok-saghz 
Tomato 
Turnip 
T r i t i c a l e  
Ulmus pumila 
Wheat 
Wild mustard 

Apple 

1 
6 6 
1 1 
6 
2 
1 1 

75 70 
24 4 

2 1 
3 3 
2 2 
8 
1 
1 
1 
1 
1 
2 
2 
1 
1 

121 
8 
1 
1 

1 

1 1 
18 14 
1 
3 3 

22 1 
5 5 
2 2 

2 

1 

2 1 
15 
1 

6 

1 

2 
2 

120 
7 
1 

3 
1 

16 

6 
2 

3 

4 

1 

1 

1 

1 

1 
276 211 6 55 2 

1 

1 

Total 603 326 8 2 233 14 5 1 8 

from t h a t  of Annear (1) , w a s  similar t o  t h a t  
descr ibed f o r  preserving bar ley  s t r i p e  mosiac 
with a drying tube  of anhydrous magnesium 
pe rch lo ra t e  (18) , although a higher vacuum 
was used with t h e  bac te r i a .  Washed 25-40 
mesh s i l i ca  sand was coated l i g h t l y  wi th  
equal  propor t ions  of proteose peptone and 
monosodium glutamate. With a g l a s s  t u b e  
f i t t e d  with a p is ton ,  a pea-sized po r t ion  of 
t h e  coated sand w a s  t r a n s f e r r e d  to  a gas- 
c o l l e c t i n g  tube  (Durham) which was plugged 
with co t ton  and autoclaved a t  121.5OC f o r  20 
min. The tube  was d r i e d  a t  a pressure  of 
0.25 mm of mercury f o r  6 h r  i n  vapor c o n t a c t  
with anhydrous magnesium perchlora te .  A 
suspension from a 3-inch, 2-day-old s t r e a k  
growth of t h e  b a c t e r i a l  c u l t u r e  w a s  made i n  2 
m l  of a so lu t ion  conta in ing 0.5% of proteose  
peptone and 0.5% monosodium glutamate. The 
sand i n  t h e  gas- col lec t ion  tube  was moistened 
w i t h  one drop of the suspension. This small 
t u b e  w a s  t hen  placed i n  a Kimax f l i n t  g l a s s  
c u l t u r e  tube  ( I D  12.5 mm, OD 15 mm, L 150 
mm) , along with a few granules  of s i l i c a  g e l  
(5-682, F isher)  which changes t o  b lu i sh  green 

when the-- r e l a t i v e  humidity is below 1%. A 
b a l l  o f  asbes tos  f i b r e  was pressed down onto  
t h e  plug of the  i n t e r n a l  tube  t o  p r o t e c t  it 
from t h e  heat .  The e x t e r n a l  tube  was then 
heated and drawn ou t  t o  f a c i l i t a t e  t h e  l a t e r  
s e a l i n g  opera t ion .  The extended tube was 
evacuated t o  a pressure  of 5 um of mercury 
and t h e  vacuum maintained f o r  18 hr, a f t e r  
which t h e  o u t e r  tube  was sea led  off  as  an  
evacuated ampoule. The i n t e g r i t y  of t h e  s e a l  

was t e s t e d  i n  a water- saturated atmosphere 
f o r  s eve ra l  hours. 

E t io log ica l  s t u d i e s  

The i s o l a t i o n  s t u d i e s  began a s  an a t tempt  
t o  a s c e r t a i n  t h e  causes of dark head and culm 
d i sco lo ra t ions  i n  hybrid populations 
developed from crosses with H-44-24 by 
Goulden and Neatby ( 4 ) .  The v a r i e t y  H-44-24 
was se l ec t ed  by McFadden (24) from a c ros s  
between Yaroslav emmer, hiticum dicoccum 
Schrank, and common wheat, T r i t i c u m  aestivum 
L. #*Black chaff  (I  caused by "Bacterium 
t rans lucens  va r  . undulosum" had been 
described i n  t h e  U.S.A. (27),  b u t  t h e  
d i sco lo ra t ions  a t  Winnipeg d i d  not  seem t o  be 
cons i s t en t ly  of bacterial o r ig in .  As a 
r e s u l t  of i s o l a t i o n s ,  inocula t ions  and 
environmental s t u d i e s ,  Hagborg (6) and 
Johnson and Hagborg (20, 21) concluded t h a t  
t h r e e  main f a c t o r s  were involved. These ware 
b a c t e r i a l  black chaff  , a l t e r n a r i a  b lo tch ,  and 
an inherent  tendency f o r  p l a n t s  t o  develop 
melanism under certain environmental 
condit ions.  Other less common causes  of  head 
and culm d i s c o l o r a t i o n s  were Puccin ia  
araminis Pers. ,  cochliobolug sativus ( I to  and 
Kurib.) Drechsl., Septoriahodorum Bexk. and - P. a t ro fac i ens  (McCulloch) Stevens. The dark 
d i sco lo ra t ions  appeared similar to the dark, 
water- insoluble pigmentation of t h e  normally 
dark-pigmented wheats, t h e  chemistry of which 
waa explained by Lewicki (23). I n  add i t ion ,  
dark purple anthocyanin pigmentation, which 

i 
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turned green when t r e a t e d  with a base and 
which was water soluble ,  occurred 
occa s iona l l y  . 

To cope with t h e  problem of  dark 
d i sco lo ra t ions  i n  genera l ,  t h e  following 
procedures w e r e  adopted: (a) p l a n t s  showing 
t h i s  tendency were discarded i n  t h e  ea r ly  
genera t ions  and (b) t h e  v a r i e t i e s  i n  t h e  
Western Wheat Co-operative T e s t s  were 
subjec ted  annually t o  an a r t i f i c i a l  
ep iphy to t i c  of b a c t e r i a l  black chaff i n  a 
f i e l d- p l o t  tes t  a t  Winnipeg t o  e l imina te  
l i n e s  t h a t  had escaped de tec t ion  i n  earlier 
genera t ions  and t o  d e t e c t  suscep t ib l e  l i n e s  
from o the r  p l a n t  breeders  who d i d  not  cull 
out  p l a n t s  showing dark d i sco lo ra t ions .  

A t  a l a t e r  da te ,  much of t h e  problem 
disappeared when t h e  emmer wheat source of 
r u s t  r e s i s t a n c e  was replaced by o the r  sources  
i n  pa ren ta l  mater ia l .  One of t h e  d iseases ,  
b a c t e r i a l  black cha f f ,  p e r s i s t e d  i n  v a r i e t i e s  
with Thatcher parentage and t h i s  d i sease  
continued t o  f l a r e  up i n  commercial f i e l d s  
( 1 6 ) .  J u s t  how s e r i o u s  b a c t e r i a l  black chaff  

w a s  a t  one t i m e  considered may be seen i n  t h e  
s ta tements  of Erwin F. Smith. I n  1917, he 
s a i d  of b a c t e r i a l  black cha f f ,  llshould it 
inc rease ,  o r  even cont inue  t o  p r e v a i l  a s  
extens ively  as i n  1915 and t h i s  year, it w i l l  
have t o  be reckoned with a s  a very s e r i o u s  
d i s e a s e  of wheat, no t  as  des t ruc t ive  as  t h e  
r u s t s ,  but  more d e s t r u c t i v e  than t h e  smuts 
and very l i k e l y  more d i f f i c u l t  t o  con t ro l "  
( 2 5 ) .  A t  t h a t  t ime he  had 14 people, bes ides  
himself, working on b a c t e r i a l  black chaff  
(26) 

When des t ruc t ion  from smuts i s  l o w ,  a s  it 
has been r e c e n t l y  i n  Manitoba, Smith's 
a p p r a i s a l  holds very well. For example i n  
our 1971 d i sease  loss survey ( 19 ) ,  when 
b a c t e r i a l  black chaff  w a s  separa ted  f o r  t h e  
f i r s t  t ime from o the r  leaf- destroying 
d i seases ,  t h e  es t imated  loss from b a c t e r i a l  
black chaff i n  Manitoba was 2.7 mil l ion  
bushels of wheat o r  3.7% of p o t e n t i a l  
production, and no losses from wheat smuts 
were recorded. 

B a c t e r i a l  d i seases  of c e r e a l s  and grasses 

Some items i n  Tables 1 and 4 r equ i r e  
c l a r i f i c a t i o n .  Wherever a Pseudomonas sp. 
and a Xanthomonas sp. were present  t oge the r  
they were found to  be p. a t ro fac i ens  and a 
special form of X. t rans lucens .  Two such 
organisms may cohabzt t h e  same small p i ece  of 
s u r f a c e- s t e r i l i z e d  t i s s u e ,  as i n  a t  least  
four c o l l e c t i o n s  of wheat (33032, 34002, 
35024 and 37022) and one c o l l e c t i o n  of bar ley  
(52072) where both organisms appeared i n  t h e  
same set  of d i l u t i o n  Flates. 

Spec ia l  forms of X. t r ans lucens  were 
found i n  217 c o l l e c t i o n s  of wheat, 72 of 
ba r l ey ,  and 14 of rye ,  while 2. a t ro fac i ens  
was found i n  61  c o l l e c t i o n s  of wheat, 3 of 
barley,  and 3 of rye.  Although o a t s  could 
become in fec t ed  a f t e r  wound inocu la t ion  with 
two d i f f e r e n t  s p e c i a l  forms, not  a s i n g l e  

Figure 1 .  Seeds selected from a composite lot of "damaged" white navy beans 
obtained from the Grain Inspector, Board of Grain Commissioners for Canada, 

Chatham. Ontario, 1947. 

f i e l d  c o l l e c t i o n  of o a t s  y i e lded  3. 
t rans lucens .  

I n  t h e  120 o a t  c o l l e c t i o n s  y i e l d i n g  
b a c t e r i a l  pathogens, 1 wiis  un iden t i f i ed ,  38  
were halo-formincr and R.0 non-halo formina P. 
coronafaciens,  and 1 w a s  P. s t r i a f a c i & s .  
Apparently P. coronaiac iens  v a r i e s  
considerably i n- i t s  a b i l i t y  t o  form the t o x i n  
responsib le  f o r  ha lo  production. 

The low number of r y e  c o l l e c t i o n s  with 
t a c t e r i a l  i n f e c t i o n  does no t  imply r e s i s t a n c e  
t o  X. t r ans lucens  b u t  i s  a t t r i b u t a b l e  
pr imar i ly  t o  t h e  small  proport ion of  t h e  
t o t a l  c e r e a l  acreage devoted t o  rye  i n  
Manitoba. 

I n  summation, of 487 c o l l e c t i o n s  of 
wheat, o a t s ,  bar ley ,  r y e ,  and t r i t i c a l e  t h a t  
y ie lded b a c t e r i a l  pathogens, 305 w e r e  3. 
t rans lucens ,  119 2. coronafaciens,  61  2. 
a t ro fac i ens ,  1 2. &?Efaciens, and 1 an 
un iden t i f i ed  b a c t e r i a l  pathogen. One c u l t u r e  
of 5 .  t r ans lucens  was i s o l a t e d  from p l a n t s  of  
rice in fec t ed  i n  an environmental chamber 
a f t e r  i nocu la t ion  w i t h  an i s o l a t e  from wheat. 

X. t rans lucens  w a s  e a r l y  subdivided i n t o  
three so- called 88varieties11. Before the 
present  5 formae spec ia l e s  were descr ibed i n  
1942 (10) t h e  v a r i e t y  undulosa embraced some 
s t r a i n s  t h a t  are now c l a s sed  a s  f .  sp. 
cerealis. s i m i l a r l y  var. hordei  included 
s t r a i n s  t h a t  are now c l a s sed  as f .  sp. 
hordei-avenae. For t h i s  reason I have 
designated t h e  e a r l i e r  or incompletely t e s t e d  
isolates of var.  undulosa a s  " e i t h e r  f .  sp. -- undulosa o r  f .  sp. cerealistl. These comprise 
c u l t u r e s  from 74 co l l ec t ions .  Besides these ,  
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92 c o l l e c t i o n s  y ie lded f .  sp. undulosa and 47 
f .  sp. c e r e a l i s .  s i m i l a r l y  2 1  c o l l e c t i o n s  
y i e lded  e i t h e r  f .  sp. hordei  or f .  sp .  - hordei-avenae, 8 f .  s p .  hordei ,  and 45 f .  sp. 
hordei-avenae. I n  add i t ion  one c o l l e c t i o n  of 
bar ley  y ie lded f .  sp. c e r e a l i s .  X. 
t r ans lucens  w a s  a l s o  found i n  s i x  c o l l e c t i o I s  
of Aqropyron repens  (L.) Beauv., one 
c o l l e c t i o n  of Aqropyron sp., and one of -- Bromus inermis Leyss. A l l  of t h e  isolates 
from these g ras ses  w e r e  f .  sp. c e r e a l i s .  P. 
a t r o f a c i e n s  w a s  i s o l a t e d  from one c o l l e c t i &  
of  A. repens and one co l l ec t ion  of g. 
inermis.  

I t  w i l l  be noted t h a t  5. t r ans lucens  f .  
sp .  undulosa w a s  i s o l a t e d  once (40015) from 
bar ley .  This w a s  from f i e l d  p l o t s  of t h e  
v a r i e t y  star included i n  a wheat v a r i e t a l  
tes t  and inocula ted  with f .  sp. undulosa. 
Although t h i s  s p e c i a l  form i n f e c t s  barley 
a f t e r  i nocu la t ion  it is  no t  known t o  occur i n  
commercial f i e l d s  of barley.  Furthermore , 
t h e  record  of bar ley  i n f e c t i o n  w i t h  5. 
t r ans lucens  var.  undulosa made i n  1934 (5)  
was l a t e r  found t o  be i n c o r r e c t  a s  t h e  hos t  
p l an t  was wheat, no t  bar ley .  

B a c t e r i a l  d i seases  of vegetables  

supplementing the  i s o l a t i o n s  from cereals 
and grasses ,  some i s o l a t i o n s  of b a c t e r i a  were 
made from d i s e a s e s  i n  o the r  hosts .  A number 
were made from bean i n  connection with t h e  
development of a Health Approval Plan (13 ) .  
This plan l e d  t o  t h e  adoption of "Part V I I I  - 
Health Approved seedc@ under the Regulations 
of t h e  Dest ruct ive  I n s e c t  and Pes t  A c t ,  
O t t a w a .  I t  may be worthy of note  t h a t  
Co l l ec t ion  47008, from which t h e  b a c t e r i a l  
w i l t  organism corvnebacterium flaccumf ac iens  
(Hedges) Dowson was i s o l a t e d ,  was taken from 
a composite l o t  of "damaged" white navy beans 
(Phaseolus v u l q a r i s  L. ) (Fig. 1) s e l e c t e d  by 
t h e  Grain Inspector ,  Board of Grain 
Commissioners f o r  Canada, a t  Chatham, Ontario 
dur ing  t h e  grading of car load lo ts  
o r i g i n a t i n g  throughout t h e  commercial bean- 
growing a r e a s  of Ontario. From t h i s  
c o l l e c t i o n  I a l s o  i s o l a t e d  c u l t u r e s  of 
Xanthomonas pha s e o l i  var . fuscans  
(Burkholder) S t a r r  and Burkholder from four  
d i f f e r e n t  bean seeds.  One c u l t u r e  of these, 
3645,  w a s  en t e red  i n  t h e  Canadian Col lec t ion  
of Micro-organisms ( 3 ) .  These may have been 
t h e  f i r s t  i s o l a t i o n s  of t hese  two organisms 
i n  Canada. I n  Manitoba t h e  h a l o  b l i g h t  of  
bean pathogen, Pseudomonas phaseol icola  
(Burkholder) Dowson, appeared t o  be somewhat 
more prevalent  than  t h a t  of common b l i g h t ,  5. 
phaseoli (Smith) Dowson. 

Bacterial b l i g h t  of peas caused by 
Pseudomonas piSi Sacke t t  , sometimes caused 
heavy l o s s e s  i n  f i e l d  and garden peas i n  
Manitoba. It was occas ional ly  severe a f t e r  
ha i l s to rms  which predisposed t h e  p l a n t s  t o  
i n f e c t i o n  ( 14 ) .  Simi la r ly ,  t h e  angular l ea f  
s p o t  of cucumber bacterium, p. l ach rvmns  
(Smith and Bryan) A l s t a t t ,  w a s  f requent ly  
common i n  p i ck l ing  cucumber. 

I n  Manitoba t h e  b a c t e r i a l  speck of tomato 

Figure 2. Seedling leaf of Titan barley 6 days after the injection of a suspension 
of lo8  viable cells/ml of culture 3133, f ,  atrofaciens. (Black mark indicates 

margin of flooded area.) 

pathogen, Pseudomonas tomato (Okabe) A l s t a t t  , 
was f i r s t  i s o l a t e d  from tomato i n  1940, and 
i n  1941 a survey ind ica t ed  it was prevalent  
i n  t h e  v i c i n i t y  of Winnipeg, one grower 
having discarded 7 tons  of tomatoes because 
of t h i s  d i sease  ( 8 ) .  B a c t e r i a l  spot ,  X. 
v e s i c a t o r i a  (Doidge) Dowson w a s  i s o l a t e d  only 
once from tomato i n  Manitoba ( 9 ) .  B a c t e r i a l  
canker caused by C. michisanense (Smith) 
Jensen w a s  occas i&al ly  p re sen t  bu t  w a s  
s a t i s f a c t o r i l y  con t ro l l ed  by seed t rea tment  
with ho t  water (15) .  

Turnip, cabbage and Argentine rape  (11) 
were somtimes i n f e c t e d  with &. campestris 
(Pammel) Dowson. This organism i s  probably 
present  every year t o  some ex ten t  i n  cabbage 
and t u r n i p  on t h e  p r a i r i e s .  The d i s e a s e  has 
not  been repor ted  i n  t h e  l a r g e  acreages  of 
rapeseed grown p resen t ly  bu t  it would be 
s u r p r i s i n g  i f  it were no t  present  a t  leas t  i n  
t h e  v i c i n i t y  of vegetable farms where o t h e r  
c r u c i f e r s  are cu l t i va t ed .  

During t h e  Second World War a shor tage  of 
c a r r o t  seed r e s u l t e d  i n  seed production of 
t h i s  vegetable  i n  Manitoba. Some i n f e c t i o n  
with 2. ca ro tae  (Kendrick) Dowson on t h e  
umbels w a s  encountered ( 7 ) .  

Bac te r i a l  r i n g  ro t  of pota to ,  c. 
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sepedonicum (Spieckermann and Kotthof f )  
Skaptason and Burkhclder, was i s o l a t e d  only 
once, b u t  t h a t  was no i n d i c a t i o n  of r a r i t y  of 
t h e  d i sease  a s  it w a s  de tec ted  by t h e  Gram 
s t a i n  test i n  377 of 747 samples submitted 
s i n c e  1939, mostly by i n s p e c t o r s  of t h e  P lan t  
P ro tec t ion  Division.  

B a c t e r i a l  d i s e a s e s  of f o r a s e  crops 

B a c t e r i a l  w i l t  of a l f a l f a  caused by c. 
insidiosum (McCulloch) Jensen w a s  surveyed 
f o r  i n  1946 (12) bu t  was n o t  considered 
capable of causing severe  damage under the  
dry farming cond i t ions  p rac t i ced  i n  Manitoba. 
2. s v r i n s a e  van B a l l  w a s  i s o l a t e d  once from 
sweet c love r ,  b u t  it appeared t o  be of  only 
spo rad ic  occurrence on t h i s  host .  

Hyper sens i t i v i ty  

One of t he  most i n t e r e s t i n g  phenomena 
found i n  t h e  study of b a c t e r i a l  d i seases  of 
p l a n t s  i s  h y p e r s e n s i t i v i t y  reviewed by 
Klement and Goodman (22). They worked with 
t h i c k  l eaves  and pods and i n j e c t e d  t h e  
inoculum with a hypodermic needle.  I have 
been a b l e  t o  g e t  s i m i l a r  r e s u l t s  i n  t h e  t h i n  
l eaves  of c e r e a l s  by means of a simple device 
t h a t  f loods t h e  t i s s u e s  by hydraul ic  pressure  
(17). I f  a young l e a f  of bar ley  i s  flooded 
with a 108 cells/ml suspension of P. 
a t r o  fac iens  , hypersens i t ive  nec ros i s  develops 
i n  a few days (Fig. 2 ) .  I f ,  however, a heat -  
k i l l e d  suspension of t h e  organism is  
in j ec t ed ,  followed a day later  by a 
suspension of t h e  v i a b l e  organism, no 
hypersens i t ive  r eac t ion  develops. The 
i n h i b i t o r y  f a c t o r  is r e a d i l y  separable  
(Se i t z  - f i l t r a t i o n  o r  cen t r i fuga t ion )  from t h e  
cells a f t e r  t h e  hea t  t rea tment  b u t  no t  so 
e a s i l y  separable  from t h e  v i a b l e  c e l l s  
(Hagborg, unpublished). 

V a i e t a l  r e s i s t a n c e  t o  b a c t e r i a l  d i seases  
of c e r e a l s  

I n  s t u d i e s  of r e s i s t a n c e  to  b a c t e r i a l  
d i seases  i n  c e r e a l s  evidence of v a r i e t a l  
r e s i s t a n c e  i s  r a r e  i n  t h e  young seedl ing  
s t age .  T o  a g r e a t  degree s u s c e p t i b i l i t y  t o  
b a c t e r i a l  i n f e c t i o n  seems t o  be associa ted  
with t h e  young t i s s u e s  of s eed l ing  wheat, 
o a t s ,  o r  bar ley  growing under t h e  
comparatively calm a i r  of a greenhouse o r  
environmental chamber. A s  t h e  l e a f  t i s s u e s  
become o lde r ,  t h e  l eaves  may develop some 
r e s i s t a n c e  and l e s i o n s  tend t o  be more 
r e s t r i c t e d .  This r e l a t i o n s h i p  becomes 
evident when t h e  o lde r ,  second- last  leaves 
a r e  inocula ted  a t  t h e  same time a s  t h e  
younger f l a g  leaves.  

The most successful  s t u d i e s  of v a r i e t a l  
r e s i s t ance  t o  b a c t e r i a l  black chaff  of wheat 
and b a c t e r i a l  b l i g h t  of bar ley  were made by 
inducing a r t i f i c i a l  ep iphy to t i c s  of t h e s e  
d i seases  i n  f i e l d  p l o t  tests with four  
r e p l i c a t e s .  Each year t h e  p l o t s  were r a t e d  

f o r  l ea f- a rea  des t ruc t ion  from b a c t e r i a l  
i n f e c t i o n .  I n  wheat t h e  degree of  l ea f- a rea  
des t ruc t ion  on t h e  v a r i e t y  Marquis w a s  used 
a s  t h e  standard of comparison. I n  t h e  
v a r i e t i e s  compared t h e  mean r a t i n g  of t h e  
tes t  v a r i e t y  w a s  taken as t h e  numerator and 
t h e  mean r a t i n g  f o r  Marquis i n  t h e  same yea r s  
a s  t h e  denominator. This proport ion,  s t a t e d  
a s  a percentage, was t h e  r e l a t i v e  r a t i n g  f o r  
t h e  tes t  va r i e ty .  The r e s u l t s  f o r  a few 
se l ec t ed  v a r i e t i e s  a r e  shown i n  Table 2 and 
i n d i c a t e  t h a t  t w o ,  McMurachy and C.T. 615 
(Sonora 64 x TezanOS P in tos  Precoz) , would be 
use fu l  as sources  of r e s i s t ance .  The niost 
r e s i s t a n t  va r i e ty ,  McMuxachy, is l o w  i n  
q u a l i t y ,  but  t h e  second bes t  va r i e ty ,  C.T. 
615, has  a s a t i s f a c t o r y  l e v e l  of  r e s i s t a n c e  
and good qua l i ty .  Populations with C.T. 615 
a s  one parent  a r e  now under study by t h e  
p l a n t  breeding s t a f f  of t h e  Agr icul ture  
Canada Research S ta t ion ,  Winnipeg , 

A similar comparison of c e r t a i n  ba r l ey  
v a r i e t i e s ,  with t h e  v a r i e t y  O.A.C. 21 a s  t h e  
s tandard ,  i nd ica t ed  f a i r l y  high r e s i s t a n c e  t o  
b a c t e r i a l  b l i g h t  i n  t h e  v a r i e t y  B.T. 313 and 
a l i t t l e  i n  Keystone (Table! 3). 

General comments 

The inc red ib l e  pauci ty  of records  o f  
b a c t e r i a l  i n f e c t i o n  i n  t h e  crops of western 
Canada compared with records of  fungus 
i n f e c t i o n  may be l a r g e l y  a r e s u l t  of t h e  
p r a c t i c e  of most p l a n t  pa tho log i s t s  of 
p l a t i n g  ou t  whole p i eces  of t i s s u e  on t h e  
su r face  of a n u t r i e n t  agar  when a t tempt ing  t o  
i s o l a t e  a pathogen. To i s o l a t e  bacterial 
pathogens, I made a p r a c t i c e  of  t e a r i n g  t h e  
t i s s u e s  a p a r t  a f t e r  su r f ace  s t e r i l i z a t i o n  and 
washing, and then mixing t h e  fragments i n  
l i q u e f i e d ,  but  cooled, agar  before  p l a t ing .  
Three a d d i t i o n a l  d i l u t i o n  p l a t e s  were made i n  
t h e  l i que f i ed ,  cooled, n u t r i e n t  agar.  
Furthermore, I used peptone beef agar  (Difco) 
r a t h e r  than a medium with po ta to  content .  
Colony type  i s  much sharper  and 
c h a r a c t e r i s t i c  on peptone beef agar ,  and it 
is t h e  medium on which most colony types  were 
descr ibed i n  t he  l i t e r a t u r e .  P l a t i n g  p ieces  
of diseased material on t h e  su r face  of a 
n u t r i e n t  agar does no t  r e s u l t  i n  development 
of a c h a r a c t e r i s t i c  colony and t h e r e  i s  no 
c e r t a i n t y  t h a t  a c u l t u r e  t r a n s f e r r e d  from it 
w i l l  be pure a s  it might have a r i s e n  from one 
o r  more saprophyt ic  cells. On t h e  other 
hand, i f  saprophytic organisms are p resen t  i n  
d i l u t i o n  p l a t e s  they can usua l ly  be 
recognized as such by colony type. D i lu t ion  
p l a t e s ,  without water blanks, could be used 
by many p lan t  pa tho log i s t s  who f r equen t ly  may 
be overlooking b a c t e r i a l  pathogens. Each 
d i l u t i o n  p l a t e  fu rn i shes  use fu l  information. 
The f i r s t ,  i f  no bacter i .a l  pathogen is 
p resen t ,  may show t h e  growth of a fungus 
pathogen from t h e  p ieces  of t i s s u e .  I f  a 
b a c t e r i a l  pathogen is present  t h e r e  w i l l  
t y p i c a l l y  be a progression i n  t h e  fou r  p l a t e s  
from small ,  crowded co lon ie s  i n  t h e  f i r s t  
p l a t e  t o  a few, fully-developed colonies  i n  
t h e  t h i r d  o r  f o u r t h  p l a t e .  

!:---'----I_ I 
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Table 2. Relative res is tance  of ce r t a in  wheat va r i e t i e s  t o  bac t e r i a l  black chaff infec t ion  on the  leaves under 
f i e l d  conditions 

Proportion 
Number of 

Variety Mean r a t i o  % years i n  t e s t  Specific years of t e s t  

McMurachy 7/28 25 13 1946-48, '51-59, '63 

C.T. 615 11/35 31 3 1969-71 

Selkirk 17/28 61 11 1955-63, '65-67, '70 

Manitou 

Neepawa 

Lee 

Cypress 

Marquis 

Park 

Thatcher 

C.T. 153 

25/32 

29/36 

25/31 

27/31 

30/30 

31/31 

32/30 

47/30 

77 

81 

81 

87 

100 

100 

107 

157 

8 

6 

11 

11 

21 

10 

21 

9 

1962-63, '65-67, '69-71 

1965-67, '69-71 

1947-48, '51-59 

1958-59, '61-63, '65-67, '69-71 

1946-48, '51-59, '61-63, '65-67, '69-71 

1959, '61-63, '65-67, '69-71 

1946-48, '51-59, '61-63, '65-67, '69-71 

1946-48, '51-56 

Saunders 47/26 181 12 1947-48, '51-59, '63 

Table 3. Relative r e s i s t ancea fce r t a in  barley v a r i e t i e s t o  infection by bac t e r i a l  b l i gh t  under f i e l d  conditions 

Proportion 
Number of 

Variety Mean r a t i o  % years i n  t e s t  Specific years of t e s t  

B.T. 313 10/26 31 

Keystone 10/12 84 5 1961, '62, '64, '66, '67 

OAC 21 15/15 100 12 1954, '56-59, '61, '62, '64, '66, '67, '70, '71 

2 1970, '71 

Conquest 24/22 109 6 1962, '64, '66, '67, '70, '71 

Galt 69/61 113 4 1966, '67, '70, '71 

Husky 17/15 113 8 1954, '56-59, '61, '62, '64 

Parkland 15/13 115 10  1954, '56-59, '61, '62, '64, '66, '67 

22/15 157 8 1954, '56-59, '61, '62, '64 Montcalm 

O l l i  64/19 337 9 1954, '56-59, '61, '62, '66, '71 

Another general comment that  I would l i k e  regard pathogenic capabi l i ty  a s  an important 
t o  make is that  plant pathologists  who work taxonomic character. This character is  t h e  
with bacter ia l  d iseases  of plants  might very primary object  of the  pathologists'  i n t e r e s t  
w e l l  reduce the  confusion i n  taxonomy by i n  the  phytopathogen and it is ,  therefore,  of 
using the taxon Itforma specialisci wherever it fundamental value i n  characterizing the  
appl ies .  They, of a l l  taxonomists, should phytopathogenic bacteria.  To di f f erent ia te ,  
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wi th in  species ,  between organisms d i f f e r i n g  
i n  pathogenic c a p a b i l i t i e s  Eriksson defined 
t h e  taxon laforma spec ia l i s a l  i n  1894. This 
taxon has been used t o  good advantage f o r  
many years  by mycologists  and p l a n t  
pa tho log i s t s  working w i t h  fungi,  e spec ia l ly  
with t h e  r u s t s .  Bac te r io log i s t s  have no t  y e t  
f u l l y  apprecia ted  t h e  s ign i f i cance  of 
physiologic spec ia l i za t ion .  

More than 3 0  yea r s  ago (10) I described 
f i v e  formae spec ia l e s  of  Xanthomonas 
t rans lucens .  These were s t i l l  considered 
va l id  i n  1966 by t h e  e d i t o r s  of Index 
Bergeyana ( 2 ) .  A few o the r s  have been 
recognized bu t  many more organisms could be 
redescr ibed a s  formae spec ia l e s .  

I n  reducing t h e  number of spec ie s  of 
phytopathogens, a procedure advocated on 
var ious  grounds, it is e s s e n t i a l  t o  pathology 
t h a t  we r e t a i n  a means of r e f e r r i n g  t o  
bac te r i a  t h a t  agree i n  many cha rac t e r s  bu t  
d i f f e r  i n  pathogenic c a p a b i l i t i e s .  Among t h e  
taxons  ava i l ab le ,  f orma s p e c i a l i s  , has been 
defined i n  both the  I n t e r n a t i o n a l  Rules of 
Botanical  Nomenclature and t h e  I n t e r n a t i o n a l  
Code of Nomenclature of Bacteria.  
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T a b l e  4 .  Isolates of plant  pathogenic bacter ia  f r o m  collect ions of diseased p l an t s ’  

C o l l e c t i o n  Isolate 1 Isolate 2 

N o .  D a t e  L o c a t i o n *  i. L a t .  L o n g .  H o s t  V a r i e t y  part  No.  Species No. Species stored 
P l a n t  C u l t u r e  

32001 5/ 7/32 WINNIPEG 
32013 O/ 0/32 WINNIPEG 

LXAN 4953 9709 
IlAii 4953 9709 

MAN 4911 9805 
MAE, 4902 9735 
EUh 4916 9721 
MAN D947 9920 
MAE; 5004 9631 
NAN 4947 9926 
MTiN 4946 9736 
MAh 4941 9000 
MAN 4940 9822 
MAX 4932 9915 
MAN 5000 10030 
MAN 4953 9709 
HAN 4923 9805 
NAN 4912 10029 
ifAN 4934 10058 
,mh’ 4935 10102 

LEAF 88 XTU.OR CER. 
NECK 110 XTU.OR CER. 

WIIQIT CERES 
WtILAT iLlRQUIS 

B.ikLk..Y STAR 
OATS 
OATS 
BABLEY 

1 1  1 XTU.OR CER. 
AND INTNODE 
L r A F  156 XTH.OR H-A. 

145 P.C.i.10 HALO 
33002 
33003 
3300 U 
33005 
33006 
33007 
3300 8 
33009 
33010 
33011 
33012 
33013 
33016 
33019 
33023 
33021 
33022 
33023 

6/33 MORDEN 
G/33 GIILTNA 147 P.C.NO HALO 

286 XTH.OR H-A. 
157 XTH.OR H-A. 
150 XTU.OR CER. 

165 XTH.OR €1-A. 
160 XTU.0R CER. 

1713 

3035 

3068 

3070 

L U F  
6)33 ST JEAN BT 
6/33 OAK BLUFF 

G/33 01 I4 OAK BLUPF 
G/33 01 E STARBUCK 
6/33 01 W ELM CHEEK 

6/33 03* W ~ S E D D O N S  CR 

LEAF 
LEAF 
LEAF 
LEAF 
L E W  
LEAF 

148 P.C.KO HALO 
285 XTH.OR H-A. 
149 XT€!.OR 2i-A. 
158 XTti.OR CER. 
164 XTU.OB CER. 
151 XIH.OR H-A. 
152 XTU.OR CER. 
153 XTti.OR CER. 
154 P.C,NO HALO 
168 XTU.OR CER. 
173 X W . O R  CER. 
289 XTU.OR CER. 
179 XTU.OR CER. 
181 XTH.OR H-A. 

6/33 06 ii S l  C U t i O E  
G/33 02 W GLtNBORO 
6/33 02  S hrlADDILG 
6/33 WINNIPEG 

WHEAT 
V7HEAT 
OirTS 
WtlEAT REWARD 

LEAF 
LFXF 
LEAF 

1 6 1  XTU.OR CER. 
163 P.C.NO HALO 
169 XTU.OR CER. ., . . 

7/33 03 S JORDAN 
7/33 02 Z DELORAINE 
7/33 PIPESTONE 

WHEAT REWARD 
UtiRUPI WH 
WHEAT 

RECK 
LEAF 
LEhF 
LEAF 

174 XTU.OR CER. 
290 XTU.OR CBR. 
180 XTU.OR CER. 
182 XTH.OR H-A. 
184 PS.ATROFAC. 

217 XTU.OR CER. 
220 XTH.OR H-A, 
223 XTU.OR CER. 

233 XTU.OR CER. 
294 XTU.OR CER. 

7/33 03 W RESTON 
7/33 02 W LINKLATER 
7/33 01 SZ bUTLER 

BARLEY 
MEIN 5034 10453 
MAN 4947 10120 
MAN 4947 10120 
.%IN 4945 10025 
MAPi 4934 10116 
%AN C947 10038 

FhEAT RLiiARD 
HARLEY 
WIiEAT M X Q G I S  
BAkLKY 
ITHEAT 
WHEAT 

NECK 
LEAF 
GLUtlE 

183 PS.ATROFAC; 
186 XTH.OR H-A. 
216 XTU.OR CER. 33024 la/ 7/33 

33025 18/ 7/33 06 E GKIbh’OLE 
33026 le/ 7/33 03 NW S I N C L A I R  

33028 18,’ 7/33 04 W VIXDEN 
33029 16/ 7/33 03 I? KEMNAY 
33030 19/ 7/33 BRANDON 
33031 19,’ 7/33 EXANOON 
33032 19,’ 7/33 BRANDON 
33033 19,’ 7/33 IIINNEDOSA 
33034 25/ 1/33 10 1%‘ OAK BLUFF 

07 NE EUTLER 

33027 1 8 1  7/33 02 E OAK LAKE. 

LEAF 
LEAF 
NECK 
GLUNE 

219 XTH.OR H-A. 
222 XTU.OR ChR. 
225 XTU.OR CER. 
232 XTU.0R CER. 
292 X1W.OR CER. 
190 XTH,OR H-A. 
191 XTU.OR CER. 
194 PS.ATROFAC. 
295 XTH.OR H-A. 
237 XTU.OR CER. 
239 XTH.OR €I-A. 
241 XTU.OR CER. 
245 X%ti,OR CER. 

MI\N 4951 10055 WiiWT 
OUKUti WH 
HARLEY COMFORT 
W H M T  5-28-1.8 

IbIN 4951 10007 
MA& 4950 9957 
>!AN 4950 9957 

LEAF 
KERNEL 
LEAF 
LEAF 
LEAF 
NECK 
LEAF 
NECX 
PECK 

195 X.T.UNDUL0 

238 XTU.OR CER. 
240 XTH.OR H-A. 
242 XTLU’.O3 CER. 

252 XTU.OR CER. 

X A N  4950 9957 
WAN 5014 9951 
M A 6  4947 9926 
WAN 4945 9750 
L L  4941 9000 
MAN 4938 9041 

WiiEAT >L%RQUIS 
HAiiLEY 
DURUM WH 

33035 2 5 j  7/33 0 1  w FANNYS‘IELL 

33038 25,’ 7/33 31 E iiimzam 
33036 25/ 7/33 01 E ELM CHEEK 

HARLEY 
WHEAT CEXES 
WHEAT CERES 

33039 2 5 :  7633 0: b W  M R G A R E T  

33040 26/ 7/33 03 N HAMlOTii 
33041 26’ 7 /33  0 3  N BIRTLE 
33042 27/ 7/33 25 W MORtiBTE 
33044 I /  8/33 NEWTON 
33049 l o /  8/33 WINliiPEG 

RAN 4926 9951 Obfft if l  Wh 

HREEAT REijARD 
WllEAT REWARD 
WHEAT MARQUIS 
WHEAT M A R W I S  
I l I l tAT 
lWEAT R RXXMINHDY 
IIHLAT 

GLbME 
AND NEC 
GLUNE 
GLUME 
G L W E  
GLU!!E 
PiLC K 
hXC K 
LtRF 

x 
250 XTU.OR CER. 

301 X1U.OR CER. 
259 XTU-OR CER. 

MhN 5010 10030 
MAN 5032 10102 
’ i l lr  5041 9930 
M A N  4953 9302 
iz?iN 4953 9709 
OlrT 4925 8226 
MAN 4953 9709 

258 XTU.OR CER. 
261 XTU.OR CER. 
314 XW.OR CER. 

278 XTU.OR CER. 

260 X‘IU.OR CER. 
313 XTU.OR CER. 
268 XTU.OR CER. 

G o s b  i /  9 j33 KAPLSKASIN 
33058 2 9 / 1 0 / 7 3  WINNIPEG 

277 XTU.OR CER. 
282 X1lJ.OR CER. 

5 POT explanation of abbreviations see page 151 
*Distance (miles) and ?direction f r o m  designated location 
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!& T a b l e  4 .  Isolates of p l a n t  pathogenic bacteria from collect ions of diseased p lan t s  

C o l l e c t i o n  Isolate 2 Isolate 1 
P l a n t  C u l t u r e  

L a t .  L o n g .  H o s t  V a r i e t y  part  No. S p e c i e s  No.  Species Stored No. D a t e  L o c a t i o n  

33059 
34002 
34003 
34006 
34007 
34008 
34009 
34011 
34012 
34013 
34014 
34017 
34026 
34029 
34030 
34031 
34035 
34037  
34041 
34042 
35006 
35007 
35009 
350 10  
35011 
350 12 
350 13 
35014 
35015 
350 1 6  
350 1 7  
350 18 
35019 
35020 

35021 
35023  
35024 
35025 
35026 
35028 
35032 
35033 
35034 

~ 

20/10/33 W I L l I P E G  
8/  6/34 0 3  W STL ROSE 
8/ 6/34 04  In i.IACDONA.LD 

4953 
5 1 0 3  
500 3 
4953 
4932 
4953 
4953 
4950 
4950 
5103  
4953 
4953  
4911 
4953 
4953 
4953 
4953 
4953 
4953  
4953 
4950 
4950 
5333  
4950 
4945 
4940 
4951 

9709 
9932 
9828  
9709 
9800 
9709 
9709 
9957  
9957  
99 32 
9709 
9709 
9805  
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9957  
9957  

11328 
9957 
9750 
9832 

10055 

Wh'mWT 
WnEAT 
OATS 
K h W T  
RYE 
WritAT 
WhhAT 
BARLEY CWIFOR'I 
OATS 
I W A T  
OATS PACKEWITZ 
WhEAT 
W L E Y  
WIitAT THATCHER 
W l i r i l ' I  C.T.201 
WhhAT C.T.305 
WHLAT C.T. 1 0 7  
WlihAT C.T.305  
WWUT C.T.202 
WHWT C.T.201 
EARLEY 
&&LEY 
W I d T  
JbRUu11 WH 
DURUll WIi 
Wt!lXT 
WhrJLT 

NECK 
L E 4 F  
LERf 
LEAF 
LEAF 
LEAF 
LEHF 
LEAF 
LEHF 
LEAF 
LEAF 
LEAF 
LEAF 
GLUIIE 
GLUME 
GLU?II: 
L W  
LEAF 
IhTPiODE 
IUTNCDE 
L W  
L W  
LEAF 
LEAF 
L W  
GLUXE 
GLUElE 
GLU?$E 
GLUEiE 
GLUME 
GLLiME 
GLtiNE 
LEAF 
LEAF 
AND GLUME 

283 XTU.Oi? CER. 
323 XTU.OR CER. 
320 P.C.NO IWLO 

284 XTti.Or( CEd. 
322  PS.ATROFAC. 
321 P.C.NO HALO 

19 /  6/34 WINNIPEG 325 PS.AlROFAC. 
326 X.T.SLCAL. 
330 XTU.0R CER. 
338 XTU.OK ChR. 
344 346 I(TH.OK P.C.NO HALO H-A. 

324 PS.ATROFAC. 
327 X.T.SECAL. 
331 XTU.OR CLR. 

20; 6/34 0 3  S L&WU 
27/  6/34 WINNIPEb 
27,' 6/34 WiikKIPEG 339  n2TJ.OK CLR. 

345 XTH.GR ti-A. 
347 P.C.NU HALO 
3 5 3  XTu.OX CbR. 

21/  6/34 B U N O N  
2 1 /  6/34 BAANDON 

1 /  7/34 S T E  XOSE 
7 /  7/34 WINXIPEG 

1715 8 
r 

1716 4: 
351 XTU.OR CLR. 
357 P.C.HO HALO 
363  XTU.OR CER. 
377 XTti.OR H-A. 

1 o/ 
16/  
16/  
16/  
1 8/ 
22/ 8/34 WINNIPEG 

28 /  6/35 Br(HiuU0N 

2 41 

2 0 1  8/34 WINNIPhb 
20/ 8/34 WIIVNIPBI: 

10/  8/35 BHANUUN 

10/ 7/35 BrMNDOlt 
19/ 7 /35  03 W E'ANNYSIELL 

9 /  7/35 EDtlONSOI? 

19 /  
20/ 
19/  
20/ 7/35 0 2  S WtUlING 
20/ 7/35 03 E OAK LAKE 
20,' 7/35 06 rV BINSCAKTH 
22,' 7/35 0 7  S ElHLLBhRT 
22/ 7/35 04  E SWAL RIVER 
21,' 7/35 02 iu WWSPIAN 

7/34 w I Nh IPEG 
7/34 HVRDW 

8 /34  WINNIPEX; 

8/34 WIBNIEEG 
8/34 WINNIPEG 

8/34 WINLIPLG 

379 XTH.UK ti-A. 
385  XTU.OR CER. 384 XTU-OR CER. P 

3 
P 387 XlZi.03 C W .  

391 PS.ATROFAC. 
405 PS.ATROVAC. 
409 EC.ATROE'AC. 
416 P@.ATROFAC. 
421 X1U.OR CbR. 

3 8 8  XTU.UR CER. 
392 XTU.OK CiR.  
406 Ff.ATnOFXC. 
410 PS.ATROEAC. 

448 XTH.OR H-A. 
451 XTH.OR W-A. 
453  PS.ATR0FAC. 
456 PS-ATROFAC. 

449 XTB.OR €+A. 

454 PR.AlKOFAC. 
532 FS.ATHOFAC. 

* 
a ... 460 XTU.OA CER. 

462 XTti.OR CER. 
463 XTU.OR CER. 

7/35 06 w ~ W ~ H W ~ L L  
7/35 05 LW VIRDEli 
7 /35  1 0  S VIRUBN 

CERES 
CEKES 
CERES 
MARQUIS 
CEEES 
I*&RaL'I3 
.'iAKQUIS 
REGiwRD 
kEWARD 

REWARD 
MARQUIS 
MARQUIS 
IGirCQUIS 
C S E S  
ItiRQb IS 
C.T.206 
C. T. 202 
REWARD 

464 XTH.OQ H-A. 
537 Xl l l .0 t i  CLR. 

473 XTU.OR ChR. 

477 XTU.Ok C t d .  

4951 10055 WHL.AT 
5000 10030 WiihAT 
4947 10038 W h M T  
5 0 3 7  10116 WHIMT 
5131 10022  W h W T  
5206 10116 WXLAT 
5214  10114  WhLAT 

5214 10114 WhUrT 
4957 9825  WJAT 
5003  9828  k m T  
4934 10058  WtAT 
4955 10105 WhtAT 
5103  9947  W E S T  
4953 9709 WIihAT 
4953 9709 WWAT 
4953 9709 WtlEAT 

536 X l l J - O d  CER. 
471 XTU;Ofl CER. 
472 XTU.0R CER. 
546 PS.ATROFAC. 
476 XTU.0K CER. 
478 XTuU.OR CER. 
481 XTU.OR CER. 

479 X m ; O K  CER. 
495 XlU.O& CER. 3049 

21,' 7/35 05  N BUWStiAN 
23,' 7/35 04  E PUKTAGE L A  
23 /  7/35 04  B I~ACDUNALD 

L L I F  US4 XTU.OR CE4. 
G X M E  486 I ( lZ.OR JLK. 
GLUIE 489 PF.ATROE'AC. 

487 XTU.OA CEH. 
491 XTU.OR CER. 

19/  7/35 02 PW PIPESTONE GLUME 541 XTti.OR CER. 
GLLiME 494 PS.ATROFAC. 
GLUZ1E 497 XTU.OR CkR. 

542 XTU.OR ChR. 

498 iTU.Oi l  CER. 
20; 7/35 04 N €&GRAVE- 
lo /  8/35 01 W CCHRE RIVL. 
3 /  8/35 WINNIPEG SLL:lE 5C8 X1L.OB CLK. 

GLU!IF 531 XTL.02  CER. 
GLL'!!E 512 PS.ATRO'AC. 

I /  8 j 3 s  WINEjIYEti 
16,' 7/35 WINNIPEG 513  PS.ATHOFdC. 
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Table 4 .  Isolates of plant pathogenic bacteria f r o m  collections of diseased plants 

Isolate 1 Isolate 2 
Plant Culture 

Lat. Long. Host Variety part NO. Species No. Species stored 

Collection 

No. Date Location 

35035 10/ 8/35 01 W OCBXE RIVE MAN 5103 9947 WLiEAT MARQUIS 
35037 15/ 8/35 ELNORA ALT 5159 11312 WHEAT MARQUIS 

35038 15/ 7/35 WINNIPEG MAN 4953 9709 WHEAT R.L.716.1 
36001 6/ 6/36 E ELN CREEK MAN 4941 9800 FALL RYE 

KERNEL 
L a  
AND KERNE 
LEMNA 
LERF 

5 15 PS .ATROFAC . 
517 PS.ATROFAC. 

516 PS.ATROFAC. 
5 18 PS . ATROFAC. 
523 PS.ATROFAC. 
594 XTU.0R CER. 
617 XTU.OR CER. 
640 PS.ATROFAC. 

736 XTH.OR H-A. 
651 xTu.on cm. 

$1, .- 
522 PS.ATROFAC. 
593 XW.OR CER. 
616 XTU.0R CER. 3780 

1719 
1718 

3074 

0933 

36004 31) 6/36 05 N NEEPAWA MRN 5013 9929 WHEAT MARQUIS 
36017 30/ 7/36 06 E BIELD MAN 5113 10111 WHEAT MARQUIS 
36018 31/ 7/36 01 W OCHRE RIVE MAN 5103 9947 W T  REWARD 
37001 9/ 7/37 05 E LA SALLE NAN 4938 9712 EAlUFX 
37002 19/ 7/37 WINNIPEG MAN 4953 9709 EARLEY REGAL 
37004 22/ 7/37 02 E PORTAGE LA ImN 4957 9825 BARLEY 
37005 9/ 7/37 05 E LA SALLE MAN 4938 9712 DURUM WH 
37006 21/ 7/37 04 t ST CLWDE MU4 4940 9822 WHEAT CERES 
37007 22/ 7/37 01 Nh BENARD MAN 4955 9752 DURUM WH 
37008 21/ 7/37 %WON MAN 4950 9957 WhcAT 
37009 21/ 7/37 BRAWON MAN 4950 9957 WhEAT 

GLUME 
LEMMA 
GLUME 
LEAF 

639 PS.ATROFAC. 
650 XTU.OR CER. 
735 XTH.OR H-A. 

LEAF 
LEAP 
wp 
GLUME 
LEAP 
LEHF 
LEAF 
GLUME 
LEAF 
LLAF 
LEAF 
GLUME 
GLUME 
XERNEL 

737 XTH.OR H-A. 
741 XTH.OR H-A. 
743 XTU.OR CER. 
745 XTU.OR CER. 
747 XTU.OR CER. 
749 XTU.OR CER. 
751 XTU.0R CER. 
753 XTU.0R CER. 

738 XTH.OR H-A. 
742 XTH.OR 8-A. 
744 XTU.OR CER. 
746 xTu.on CER. 
748 kTu.on cm. 
750 xTu.on CLR. 
752 XTU.OR CER. 
754 XTU.OR CER. 
761 P.C.NO HALO 
764 P.C.NO HALO 
760 P.C.NO KALO 
771 PS.ATROFAC. 
773 XTU.OR CER. 
781 XTH.OR H-A. 

THATCHER 
C.T.125 
APEX 37010 21) 7/37 TREHERNh MAN 

37014 7/ 7/37 WINNIPEG MAN 
37015 9/ 7/37 05 SE LA SALLE MAN 

37013 6/ 7/37 MELITA MAN 
4938 9841 
4916 10100 
4953 9709 
4938 9712 

WHEAT 
OATS 
OATS 
OATS 
WhEAT 
WHEAT 
W&EY 
WHEAT 
WHEAT 
WHEAT 
W A T  
WHEAT 

WHEAT 

OATS 
WffiAT 
WHEAT 
WHtAT 
WHEAT 
WhEAT 
FLAX 
OATS 
OATS 
BxkLEY 

762 P.C.NO HALO 
763 P.C.NO HALO 
759 P.C.NO HALO 
770 PS.ATROFAC. 
772 PS.ATROFAC. 
780 XTH.0R H-A. 

1702i 24; 7137 DARLINGFOR XAN 
37022 24/ 7/37 04 h MWDEN MAN 
37038 4/ 8/37 WINNIPEG MAN 

4912 9822 
4911 9805 
4953 9709 

MARQUIS 
CERES 
C O L S ~ S  

37042 4; (/37 WiNNIPEG MAN 
37047 4/ 8/37 WINNIPEG XAN 
37065 O /  0/37 PCCATIERE PO 

4953 9709 C.T. 114 MTNODE 800 PF.ATROFAC. 
808 PS.ATROFAC. 
826 XTU+OR CER. 
822 XRI.OR CER. 
832 PS.ATROFAC. 

83 8 PS . ATROFAC . 

4953 9709 
4722 7002 
4722 7002 

C.T.126 
MARQUIS 
TWXHER 

INTNODE 
GLUME 
GLUME 

827 xw.on CER. 
823 xm-.on CER. 37066 O/ 0/37 POCATIFAIE PO 

37067 1/12/37 UCOMBL ALT 

37068 1/12/37 LACOMBE ALT 

38006 16,' 6/38 OAKViLLE MAN 
38016 13,' 8/38 SWAN RIVEX MAN 
38017 13/ 8/38 LAN6DOI? EiL, 

5228 11344 

5228 11344 

RL1134X6806 

RL592XG2448 

GLUME 
AND h i K  
GLUME 
AIiD NECK 
LEhF 
GLKiL 
GLUMC 
GLUME 
GLUME 
GLUi4E 
COTLEDN 

839 PS.ATROFAC. 

866 P.C.hU HALO 
885 S I I I . V K  CIS. 
887 PS.AlAOFAC. 

4956 9758 
5206 10116 
4876 8822 

865 P.C.NO HALO 
FE4 XTU.UX CER. 
886 PS.ATROE'AC. 

TIWTCEER 
M 1339 
C.T.1.22 
C.T.132 
C . T . 8 0 2  

3G22 19; 0;3a WINNIPG 
38026 lei 8/38 WIiitlIPEG W.K 
38029 1 B /  8/38 WINNIEEC; Wti 

4953 9709 
4953 9709 
4953 9709 
4953 9709 

899 PS-ATROFAC. 
904 XTU.OR CER. 
908 PS.ATROFAC. 
929 UN1DENT.P.P. 

905 X1ZI.OR CER. 
909 PS.ATROFAC. 
933 UN1JENT.P.P. 39001 21) ij39 WIhrNIPEG .MAN 

39002 15/ 6/39 OARLINGFOR MAN 
39003 15/ 6/39 PILOT MOUW MAN 
390011 15/ 6/39 BXANDON MAN 

4912 9822 
4916 9855 
4950 9957 

LEAF 
LEAF 
LEAF 
LkAF 
L W  
LEAF 

960 P.C.NO HALO 
962 P.C.NO HALO 
995 XTH.OR H-A. 
965 P.C.NO HALO 
970 PS.ATROFAC. 
971 PS.ATROFAC. 

961 P.C.NO HALO 
963 P.C.IG0 HALO 
996 XTL.Ok H-A. 
966 P.C.NO WIA 

998 PS.AIROFAC. 

=GAL 
59005 15) 6139 BtlANDON MAN 4950 9957 OATS VCTXGN R578 
39006 16/ 6/39 10 S VIKDEN MAN 4951 10055 FALL RYE 
39007 16/ 6/39 03 L PTPESTONE MAN 4934 10058 FALL RYE 



T a b l e  4 .  Isolates of p l an t  pathogenic bacteria f r o m  col lect ions of diseased p lan t s  

C o l l e c t i o n  Isolate 1 Isolate 2 

No. D a t e  L o c a t i o n  L a t .  Long. Host V a r i e t y  part  No. S p e c i e s  No. Species stored 
P l a n t  C u l t u r e  

LLAF 
LEAF 
LhAF 
LLAF 
LEAF 
LLAF 
L i h p  
LEAF 
LEAF 
LEAf 
LEA€ 
LEAF 
LEqF 
LEAF 
GLUNE 
LEAF 
LEAF 
GLUME 
IidTNODE 
GLUXL 
LZAF 
LEAF 
LFAF 
LEAF 
GLUNE 
GLUME 
LEHtMA 
PO3 
GLUME 
GLUME 
GLUME 
GLUElE 
GLUME 
GLUNE 
GLUXE 
GLUHE 
INTNODE 
LEAF 
U A F  

972 P.C.NO HALO 973 
975 P.C.NO HALO 976 
1001 PG.ATROFAC. 1002 
1003 PS.ATROFAC. 1004 
983 PS.ATROFAC. 984 

P.C.NO H A M  
P.C.NO HALO 
PS.ATROFAC. 
PS-ATROFAC. 
PS.ATROFAC. 
P.C.Pj0 HALO 
P.C.NO IiALO 
P.C.NO HALO 

P.C.NO HALO 
P.C.iiO HALO 
X. T.HORDEI 

39008 15/ 6/39 
39009 16/ 6/39 
39015 16/ 6/39 
39016 16,’ 6/39 

TBORIIBILL MAN 4912 9814 OATS 
OhK LAKE MAN 4947 10038 OATS 
CLENBOKD LXAN 4932 9915 WtliAT 
N E S B I l T  MAX 4937 9952 %EAT 

3SOiS is; 6ji9 
39018 16/ 6/39 
39019 13/ 6/39 

W - H I V I E R E  MAN 4913 9843 WktRT 
VIRUEd MHB 4951 10055 OATS 
WInhIPEG MnN 4953 9709 OATS AhTHONY 

1005 P.C.NO HALO 1006 
1007 P.C.NO HALO 1008 
1009 P.C.NO HALO 1010 39020 21; 6/39 

39021 23/ 6/39 
39022 27/ 6/39 

WINNIPEG MAN 4953 9709 OATS 
WINUIPEG M N  4953 9709 EARLEY COLSESS 
WlTvMIPEG MAN 4953 9709 OATS ANTHOhY 
WILNIPHG MAN 4953 9709 OATS VICTORY 

1011 XTH.OR H-A. 
3003 
1720 

5437 

1702 

1721 
1703 
1722 

1723 

1013 P.C.Pj0 HALO 1014 
1015 P.C.NO HALO 1016 
1018 X.T.HORDE1 1019 

39023 27; 6/39 
39025 29/ 6/39 
39026 4/ 7/39 
39027 14/ 7/39 

WINNIPhG MAN 4953 9709 FAZUEY SUCCESS 
WIhijIPLG MAN 4953 9709 OATS 
WINNIPEG -XFiN 4953 9709 WlhTR WP 

1020 P.C.NO HALO 1021 P.C.Pi0 HAW) 
1022 X.T.UNOULO 1023 X.T.UNDULO 
1027 L.T.UNDUL0 1028 X.T.VWUL0 
1031 PS.ATROFAC. 1032 PS.ATROFAC. 
1035 P.C.NO HALO 1036 P.C.NO HALO 
1037 X.T.UNDULO 1038 X.T.UNDUL0 
1045 PS.ATROFAC. 1046 PS.ATROFAC. 
1064 PS.ATROFAC. 1065 PS.ATROFAC. 
1066 X.T.HORDE1 1067 X.T*HORDEI 
1071 P.C.NO HALO 1072 P.C.NO HALO 
1076 P.C.NO HALO 1077 P.C.NO RALO 
1079 P.C.NO HALO 

39032 19/ 7/39 
39037 19,’ 7/39 
39040 13/ 7/39 

10 S VIRDEh MAN 4951 10055 ‘WEALAT THATCHER 
01 W SCAXTX MAN 4944 10057 RYE 

02 W GLADSTOhC ‘XAN 5015 9850 WHLAT KENOWS 
FLNBRWX ONT 4405 7705 W T S  .W?BEL 

39044 21/ 7/39 
39045 21) 7/39 
39051 21/ 7/39 
39052 21/ 7/39 
39054 21; 7/39 
39058 22,’ 7/39 
39059 22,’ 7/39 
39062 24/ 7/39 

0 1  W BASSWOOD MAN 5019 10002 OIITS 
RIUING MTN :WN 5035 9924 OATS 

03 S LDEN M N  5023 9927 OATS 
08  S STt AGATHE NAN 4934 9710 WiitRT 

. .  . . 
1082 X.T.UNWL0 1083 X.T.UNWLO 
1086 X.T.UNDULO 1087 X.T.UNDUL0 
1088 PS.ATROFAC. 1089 PS.ATXOFAC. 
1090 P.PHASbOL. 1091 P.PHASEOL. 
1093 X.T.UNJUL0 1094 X.T.UNDUM 
1096 X.T.UhDULO 1097 X.T.UUDUM 

39063 31) 7/39 
39064 31,’ 7/39 
39065 3/ 6/39 

WINNIPEL MAPU 4953 9709 W P a T  
WINNIPEG >NUN 4953 9709 IJr.onT 
::IIihIf-LL 4953 9709 WAX BzILii 

35-71 39066 3; 8/39 
39067 3/ 8/39 
39063 3 /  6/39 

WINNIPEG 
WINfiIPEC 
WLNNIPLG 

4953 9709 VIHaAT 
4953 9709 Wi.LAT 
4953 9709 WHEAT 
4953 9709 WiiLSIT 

REWARD 
C.T. 21 
RENOWN 

1098 X.T.UNDUL0 1099 X.T.UNDUL0 
1100 X.T.UNDUL0 1101 X.T.ULDULO 
1105 X.T.UNDULG 1106 X.T.UNDULO 
1108 X.T.UhrDUM 1109 X.T.UNDULO 

39069 3 /  8/39 WIPiXIPtG 
WIPjNIPEG 
WINNIPEG 
WIhNIPEG 

39071 3) 8j59 

39073 31 8/39 
39072 3/ 8/39 

39074 25,‘ 7/39 
39075 3/ 8/39 
39077 25/ 7/39 
39078 13,’ 8/39 

9953 9709 WhiAT 
4953 9709 WHLAT 
4953 9709 W h U T  

C.T. 135 
C.T.309 
THAIATCHER 
THATCHER 
THATCHER 
VICTORY 
THATCHER 

REGENT 
ANTHONY 

i i i o  X ~ T ~ U N D U L O  1 1 1 1  X.T.UNDULO 
1 1  1 5 PS.  ATROFAC. 
1116 X.T.UN1)ULO 1117 X.T.UNDULO 

02 1 BUHNSIUE 
WINEIPEL 
KbiNttORE 

4958 9829 WbEAT 

1119 P.C.NO HALO 1120 P.C.NO HALO 
1048 X.T.UNDULO 1049 X.T.UNDUM MELFORT 

GRONL ID 
WINNIPEG 

mil NECK 
LEAF 1102 P5.ATrlOFAC. 1103 PS.AIROFAC. 
LEAF 1139 P.C.NO HALO 1140 P.C.NO HAW) 
LEAF I141 P.C.NO HALO 1142 P.C.N‘o mu) 

39079 8 /  8/39 
40002 27,’ 6/40 
40003 17/ 6/40 
40004 17/ 6/40 

5306 10428 WtlEAT 
4953 9709 OATS 
4957 9825 OATS 
4921 9722 OAT? 

PORTAGE LA 
07 PjPj XORP.15 VANGUARD LEAF 1145 P.C.NO HALO 



T a b l e  4 .  Isolates of p l an t  pathogenic bacteria from col lect ions of diseased p lan t s  

C o l l e c t i o n  I so la te  1 Isolate 2 

No. D a t e  L o c a t i o n  L a t .  L o n g .  H o s t  V a r i e t y  pa r t  No. S p e c i e s  N o .  Species stored 
P l a n t  C u l t u r e  

WIN 4921 9722  BR INLPJI 
W N  4940 9706 OATS 
MAN 4931 9714  OATS 
MAN 4934 9710 OATS 

LEAF 
LEAF 
LEIIF 
LEA? 
Law 
LhAF 
LEAF 
Ll2LF 
LEAF 
L W  
L W I '  
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LLXF 
LEA€ 
LEAF 
L W F  
L L W  
GLUME 
POD 
LEAF 
GLUME 
AiiD PE 
LEAF 
L W F  
LZAF 
F Z U I T  
LEAF 
LW.? 
L t A F  
LZAF 
FXUIT 
FRUIT 
FRUIT 
FRUIT 
FRUIT 
FRUIT 
FRUIT 
FRUIT 

1169 
1171 
1151 
1153  
1156 
1173  
1175  
1177  
1179 
1 1 8 5  
1191  
1 1 9 3  
1195  
1197  
1199  
1202 
1204  
1206 
1209 
1211 
1167  
1213 
1215  
1219 
1221 
1232 
1235  

TIOLE 

P. C .V. ATRO. 
P.C.NO HALO 
P.C.NO 1 W M  
P.C.NO HALO 

1170  
1172 
1152  
1154 

1174  
11 76 
1178  
1180  
11 86 
1192 
1194  
1196 

1200  

1205  

1210 
1212 
1168 
1214 
1216 
1220  
1222 
1234 
1236 

P . C. V. ATRO. 
P.C.l"ti UALO 
P.C.NO iWLO 
P.C.XO -LO 

1724 

5735 

1725  

1726 

3034 
1705  

3797 

1706 

3778 
1727  
1503  

1728  
1708 

1729 

40010 19; 6140 
40011 19,' 6/40 
40014 27/  6/40 
40015 3/ 7/40 
40016 4/ 7/40 
40018 5/ 7/40 
40022 5/ 7/40 
40027 10/ 7/40 
40028 18,' 7/40 
40029 15,' 7/40 

STE AGATHE 
0 3  I$ W O U I b  

WINhIPLG 
WIbkIPEG 

4921 9722 EARLEY 
4953 9709 BARLEY 
4953 9709  EARLEY 

X. T. HORDE1 
X.T.H-AV. 
X . T.UNDUL0 
PS.ATROFAC. 
P .C. IO HALO 
P.C.iJO HALO 

X.T.H-AV. 
X.l.UkL)ULO 
P S  .ATRO€'AC. 
P.C.NU &*LO 
P.C.hO &LO 
P.C.NO Mi0 
P.C.NU hAL0 
P.C.NU mi0 

S i A R  
XNU'WN 
VriNGUARD 

U R L Y  MILLR 
VnNLUAKD 
WBHN 
BOIu3 

VANGUAKD 

PORTAGE LA 

STt AGATHh 
WINNIPEG 
WINKLER 
MORDEh 
MORDEE 

0 7  Mi HORRIS 
4957 9825  WhtAT 
4921 9722 OIiTS 
9934 9710 OATS 
4953 9709 OATS P.C.NCI HALO 

P.C.NO HALO 
P.C.iiO HdLO 
P.C.NO HALO 
P.C.NO HALO 
P.C.BO HALO 
P.C.NO KAIC 
P.C.NO HALO 

4911 9756 @Ti 
4911 9805  OATS 
4911 9805  OATS 40030 15 /  7/40 

40031 9/  7/40 
40032 9 /  7/40 

MATHEh 
SOMERSET 
LA R I V I h X E  

4906 9907 OATS 
4924 9839 Or.TP 
4913 9843  W l S  
4915 9831 OnTS 
4950 9957  OATS 
4936 10002 OIITS 
5 0 0 3  9828  OATS 

P.C.li0 W L O  

P. c. NU &%LO 40033 15; 7/40 
40034 15; 7)40 
40036 16,' 7/40 
40037 15/ 7/40 

W I T O U  
W N D O N  
CAKKCILL 
.wuoNxLD 

P.C.NO H A S  
P.C.BO H A M  
P.C.KO HhLo 
P.C.NO EALO 
P.C.NO H A M  
PS .ATROrAC. 

P.C.NO HALC 
P.C.NO H A W  
P.C.QO HdLO 40039 17; 7/40 

40040 9 /  7/40 
40041 8 /  7/40 
40045 16 /  7/40 

RUSSELL 
n I L H  U L F F  
ILIILIOTU 

MAN 5047  10115 OATS 
JIAX 5300 9815 OATS 
.%N 5008 10100 WILLAT 

P.C.hG IlALO 
PS .ATrlOFAC . 
X.PhASEOL1 40048 25/ 7/40 

40054 24/ 7/40 
40055 25,' 7/40 

40062 31/ 7/40 
40063 1 /  8/40 
40064 2/ 8/40 
40068 O/ 8/40 
40070 O/ 9/40 
41009 2/ 7/41 
41020 10/ 7/41 
41021 l o /  7/41 
41035 19/ 8/41 
41036 19,' 8/41 
41039 l o /  9/41 
41040 11 /  9/41 
41041 11,' 9/41 
41042 lo /  9/41 
41043 11/ 9/41 
41044 lo /  9/41 

~ 

WINlIPLG 
HARTNEY 
ALISTXN 

VISTA 
SOLSGIRTH 
K);LWUOO 
PlOilDEG 

MAN 4953 9709 BEAN X.PHdSEOL1 
& L W  4928 10030 OATS 
!GIN 4947 9855  W b U T  

VAKGUARD 
RENOWN 

VAEGURKD 

P.C.NO M L O  
X.T.CEREAL. 

P.C.LO H.UO 
X . T. CWEAL. 

P.C.HAL0 

P . TO.ATti 
P . C. N U  HALO 
x. 2 .UXdULO 

MAN 5037  10043 OATS 
MAN 5029 10054 OATS 
.MAN 5038  9922 M T S  
NAN 4911 9805 TOMATO 

1247 P.C.NO HALO 
1249 P.C.HAL0 1250  
1251 P.C.NO HALO 
1253  P.T@IATO 1254  

FORT SIhPY 
WINhrIPEG 
cwx WKh 

WINNIPEG 
EAGOT 
WIIXiVIPEG 
WINNIPEG 
WINNIPEG 
WINNIPEG 
WIiqNIPEr, 
WILNIPEu 

06 W BRANDON 

m a  6200 m o o  onrs 
i&W 4953 9709 R"L 
!&El 4947 10038 W E d T  

1257 P.C.NO iIdL0 1258  
$289  I.I.UNUUL0 1286 
1307 X.%.Ui-QULO TIbITCHiR 

MAN 4950 9957 WhiAT 
LIlAN 4953 9709 TOMATO 
W N  4957 9837 TOIQTO 
MAN 4953 9709 TUI4ATO 
I U N  4953 9709 TOtIATO 
i4AN 4953 9709 TOMATO 
&IAN 4953 9709 TOUATO 

THATCHER 
BUUNTY 

1309 X.T.UNDUM 
1331 P.TOHAT0 1332 
1333  X.VESICAT. 1334  

P . TWIATO 
X.VESICdT. 
P . TOL~ATO 
P . TO.WIO 
P . TUI%X'IO 
P . TOL4ATO 
P . TCL'rtiTO 
P.TCHdlG 

1341 P.TOYATO 1342  
1343 P.TO.MATO 1344 
1345 P.TO?IATO 1346 
1347 P.T(iMATO 1 3 4 8  
1349 P.TOFATO 1350  
1351 P.TOMATG 1352 

NAN 4953 9709 To.-lhTo 
MA& 4953 9709  TGWiTO 



T a b l e  4 .  Isolates of p l a n t  pathogenic bacteria f r o m  collect ions of diseased plants 

C o l l e c t i o n  Isolate 1 Isolate 2 

No. D a t e  Location L a t .  L o n g .  H o s t  V a r i e t y  part  No. Species No. Species stored 
P l a n t  C u l t u r e  

41045 10,’ 9/41 
41046 10/ 9/41 
41054 6/12/41 
42001 O/ 0/42 
42002 O/ 0/42 

WINNIPEG 
WINNIPEG 

MAN 
MAN 
w 
ONT 
m 
MAN 
MXN 
MAN 
MAN 
MAN 
MxN 
MA& 
SAF 
SAS 
S S  
a: 
ONT 
A M ‘ i N  
OdT 
MAN 
MliN 
MAN 
.MAN 
AMAN 
MAN 
MHN 
MAN 
MAN 
‘WN 
MAN 
MRN 
4%’ 

MAN 
MAN 
S S  
MHN 
MAN 
ODlT 
OivT 
MAN 
MAN 
MAN 
MAN 
MAN 

4953 9709 
4953 9709 

TOMATO 
TOYATO 

FRUIT 
FRUIT 
PETIOLE 
LEAF 
COTLEDN 

1353 P.WMAT0 
1355 P.TOMATO 
1367 COR.SEPED. 
1389 X.HEDERAE 
1392 P.TOMAT0 
1411 P.C.HAM 
1413 P.C.liAM 
1423 F.C.NO HAW 
1425 P.PI1ASEOL. 
1429 X.T.8-AV. 
1430 X.T.H-AV. 
1451 X.T.H-AV. 
1435 PS.ATROFAC. 
1436 X.T.UNWLO 

1354 P.TOhrAT0 
1356 F.TCIMAT0 
1368 COR.SEPEI). 
1390 X.HEDERRE 

1412 P.C.HAL0 
1414 P . C . W  

WINNIPYG 
TORONTO 
WIDlNIPEG 

4953 9709 
4339 7923 
4953 9709 

POTATO 
E!xD HELX 
TONAT0 BUUNTY 

42007 15; 6/42 
42009 15,’ 6/42 
42015 9/ 7/42 

WINNIPEG 
WINNIPEG 
WINNIPEG 
POXTAGE LA 
Ed’ANDON 
BIIXWOPj 
LfiiQON 
~ S U T O O N  

4953 9709 OATS VICTORY 
OATS VICTORY 
OATS MAX 
B U N  
BARLEY NEWAL 
BARLEY PLUSH 
BiiRLEY ri.s.5 
WHEAT PELLISSIER 
Wh%AT THATCHhR 
W&%T THATCHER 
OATS MHBEL 

LEAF 
4953 9709 
4953 9709 
4957 9825 

LWIF 
LEAP 
LEAF 
LEAF 
LEAF 
LEAF 
W SHlX 

42016 12,’ 7/42 
1449 X.T.H-AV. 
1450 PS.ATROFAC. 

3635 PS.ATROFAC. 

4950 9957 
4950 9957 
4950 9957 
5207 10638 3635 

4126 

3784 

3638 
1710 
1711 

5589 

1712 
3044 

3042 

1636 

KYLE 
PAPJSILIE 
CkESTON 
M P T V I L L E  
WIDlNIPEG 
KnPU S U S I f r  

5050 10802 
5310 10633 
4906 11631 

GLUME 
GLUME 
LEHF 
LEAF 
LEAF 
GLUPlE 
LEAF 
ROOT 
LEAF 
LEAF 
LEAF 

1440 PS.ATROFAC. 
1475 P.C.NO HALO 
1489 P.C.HAM 42059 0) 0/42 

42061 9,’ 9/42 
42073 O /  0/42 
42076 24/11/42 

4501 7539 
4953 9709 
4925 8226 

OATS EXBAN 
pi K-SAG 
W I U T  THATCHLR 

1476 X;T~RAXICI 
1499 X.T.UNDULO 
1527 X . T W I C I  
1533 X.TARAXIC1 
1544 X.T.CEREAL. 
1505 P.C.HAM 
1549 P.C.HAL3 

1500 X.T.UNDUM 

1534 X.TARAXIC1 
WIKiBIPEG 4953 9709 

4953 9709 
4941 9800 
4938 9841 
5009 9721 

Ix K-SIIG 
TX K - S n G  
WLrEAT THATCHER 
OATS 
OATS VANGUARD 
WUEAT GARNET 
WhLAT IQRQUIS 
OATS 
WWAT RENOWN 
WhEAT THATCHER 
OATS 
PARLEY TviU ROW 
WHLAT CT405 
WHEAT CT404 
WHEAT APEX 

43002 i o i  2745 
43005 14/ 7/43 
43006 14/ 7/43 

WINNIPEG 

TEEHERNE 
05 W U 4  CREEK 

43015 1c/ 7/43 
43018 23/ 7/43 
43019 23/ 7/43 
43020 23/ 7/43 
43024 4/ 8/43 
43026 6/ 8/43 
43027 6/ 8/43 
43029 6/ 8/43 
43039 25,’ 8/43 
43040 25/ 8/43 
43041 25/ 8/43 
43046 23/ 8/43 
43048 18/ 8/43 
43054 3/ 9/43 

10 N STONEWALL 
MORDEN 
MOKDE13 

S CRalUN 

4911 9805 
4911 9805 
4932 9800 
4936 9941 
5103 9932 
5023 9927 

LEAF 
LEAF 
LEAF 

1551 X.T.UNDUL0 
1552 X.T.UNDULO 
1613 P.C.HAL0 
1557 X.T.CEREAL. 

03 

01 
03 

WAWANESA 
W STL ROSE 
N EDEN 

HEAD 
GLUME 
LEAF 
LEAF 

1563 X ~ T ~ U N D U L O ~  
1614 P.C.HAL0 
1565 X.T.H-AV. 
1579 X.T.UNDUL0 
1583 X.T.CEREAL. 
1589 X.T.UNDUL0 

HACDONALD 
WINNIPEG 
WINNIPEG 
WINNIPEG 

5003 9828 
4953 9709 
4953 9709 
4953 9709 
5240 10617 
4953 9709 
4911 9756 

1584 X.T.UNDUL0 
1590 X.T.UNDUL0 
1594 PS.ATR0FAC. 

1659 P.GLYCINEA 

ROSTHERN 
WINNIPEG 
WINKLER 

WiiEAT 
SOYBEAN 
SOYBEAN KABATT 

GLUWE 
LEAF 
LEAF 
GLUME 

1593 PS-ATFQFAC. 
158s PLGLYCINEA 
1658 P.GLYCINEA 
1609 X.T.UNDUL0 43064 0; 0/43 

43066 O/ 0/43 
43075 1/12/43 
44003 21,’ 2/44 
44014 12/11/44 
44017 8/ 7/44 
44018 4/ 7/44 

L W O T I C K  
XilPUSI[HSIN 
WIaNIPEG 
WIXNIPLG 
WIKNIPEG 
MORDEh 
HEADINGLEY 

4513 7541 WEEAT REN0Wi.I 
4925 8226 
4953 9709 
4953 9709 

WtitAT THATCHER 
SOYBEAN PA6ODA 
OATS R I C H L W  

GLUME 
LEAF 
SEH JNT 
FRUIT 
LEAF 
LEAF 

1610 X.T.UNDUL0 
1636 P.GLYCINEA 
1746 P.C.HAL0 
1774 P.TOMAT0 

1637 P.GLYCINEA 

4953 9709 
4911 9805 
4953 9724 

TOMATO BOUNTY 
WHEAT 
WHEAT THATCHER 

1777 X;T.CERBAL. 
1778 X.T.UNDUM 



T a b l e  4 .  Isolates of p l a n t  pathogenic bacteria f r o m  collect ions of diseased p lan t s  

C o l l e c t i o n  I so la te  1 Isolate 2 

NO. Date L o c a t i o n  L a t .  L o n g .  H o s t  V a r i e t y  pa r t  No.  S p e c i e s  NO. Species stored 
P l a n t  C u l t u r e  

44019 5 /  7/44 
44021 5/ 7/44 
44023 4/ 7/44 
44026 5/ 7/44 
44031 K /  7/44 
44042 2/ 8/44 05 
44045 9/  8/44 
44046 9 /  8/44 
44047 9 /  8/44 
44048 5/ 7/44 
44049 9 /  8/44 
44050 9/  8/44 
44052 9/ 8/44 
44055 O/ 8/44 
44063 12/ 9/44 
44066 8/ 9/44 
44068 22/ 9/44 
44076 25 /  9 /44  
45015 19/  6/45 
45016 19/ 6 /45  
45020 19,' 6/45 
45030 19/  6/45 
45038 27 /  6/45 
45039 25 /  6 /45  02 
45041 8/ 7/45 
45043 9/  7 /45  0 1  
45051 18/ 7/45 
45053 10/ 7/45 
45058 27/  7/45 05  
45093 1/ 8/45 04 
45095 30/ 7/45 0 3  
45096 30/ 7 /45  0 5  
45109 11/ 8 /45  
45111 201' 8/45 
45113 20; 8/45 
45114 20/  8/45 
45115 2 0 /  8/45 

BINSCARTB 
SHELLMOUTH 
WUOUSIOE 
SIiOAL LAKE 
MANDON 

S STE ROSL 
WINNIPEG 
WINNIPEG 
WINNIPEC 
GILBERT PL 
WINNIPEG 
WINNIPBG 
WINNIPEG 
MORDEN 
MORDEN 
WINNIELG 

WINNIPEG 
MVRDEh 
MORDIN 
MURDEN 
MORDEN 
RLSTON 

ii BXPUWLLL 
GILBLRT PL 

S MINNEDOSA 
BKAfrDON 
PORTAGE LA 

w MARIAPULIS 
E SWAN RIVER 
i4 MINNEDOSA 
W BHSSWOOD 

WINNIPEG 
WINNIPEG 
WINNIPEG 
WINNIPEG 
WINNIPhG 

IMAN 
ma 
MAN 
MAN 
MAN 
MAN 
MAN 
MAN 
Miih 
M1w 
MAX 
MAN 
MAN 
MAE 
MhK 
EQlN 
SAS 
Mnx 
MA& 
MAP; 
Mnh 
MKN 
MAN 
SAS 
MAN 
MAN 
.MAN 
LWN 
MAN 
MAN 
MAN 
M N  
WLN 
MAN 
MAN 
MHN 
MAN 

5 0 3 7  10116 
5056 10126  
5011 9846 
5026 10034 
4950 9957  
5103  9932 
4953 9709  
4953 9709  
4953 9709  
5 1 0 8  10030  
4953 9709  
4953  9709 
4953 9709 
4911 9805  
4911 9 8 0 5  
4953 9709 
5207  10638  
4953  9709  
4911 9805  
4911 9805  
4911 9805  
4911 9805  
4935 10102 
5157 10615 
5108 10030 
5014 9951 
4950 9957  
4957 9825  
4921 9900 
5206 10116 
5014  9951 
5019  10002 
4953 9709 
4953 9709 
4953 9709 
4953 9709 
4953 9709 

45116 25,' 7/45 WINNIPhG MAN 4953 9709 
45128 10/  8/45 06 N.h MOFUEN MAN 4911 9805 
46008 28 /  1/46 BRANDON MAN 4950 9957 
46015 23/  3/46 WINNIPhL MAN 4953 9709 
46021 5/ 6/46 01 S SWLN RIVER MAN 5206 10116 
46023 5/ 6/46 02 N ETHELBLXT MAN 5131 10022 
46024 l l /  6/46 GROSSE I S L  MAN 5000 9725  

OATS 
OATS 
OATS 
OATS 
WHEAT KENOWN 
WkLAT THATCH& 
W W T  R.L.2040 
WnEAT K.L. 1834.1 
WI;UAT K.L. 1834.1 
OATS 
WHEAT R.L.2040 
WbEAT R.L. 3038  
WLEAT C.T.408 
WEEAT RENOW& 
R ' R N I P  
SdYGEAN I(k%TT 
CABBAGE 
TOi+ATO 
LILAC NOKOMIS 
LILAC SKINRS LOOUV 
A S I A  ELkl 
PLUM 
ACONITUM MONKSHOOD 
AMEL ALBir SW.CLOVER 
OATS R.L.1273 
BHKLGi 
WiiEAT THATCHER 
OATS 
W-T THATCHER 
RYE 
WHEAT RENOWIq 
WNEAT RENOWE 
WIitAT 
BEAN 
B U N  
BEAN CUAPPROVED 
BEAN 
ELAN 
AUG RhPE 
TURNIP 
EARLEY STAR 
ALFALFA 
ALFALFA 
ALFALFA 

L.EAF 
LEAF 
LEAF 
LLRF 
GLUME 
GLUl'lE 
GLWIE 
GLUME 
GLUME 
LEAF 
GLUME 
GLUME 
GLLME 
GLUME 
LEAF 

STALK 
FRUIT 
LLAF 
L W F  
LLAP 
FRUIT 
STALK 
ROOT 
LLAF 
LEAF 
LLAF 
LEAF 
LEAF 
LIL9F 
GLUME 
GLUME 
GLUME 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
ROOT 
LEAF 
ROOT 
ROOT 
ROOT 

L m r  

1779 P . C . f u L 0  
1781 P.C.HAL0 
1844 P . C . W O  
1786 PS.ATROFAC. 1845 P.C.HALO 
1795  I(.T.CEREAL. 
1807  XTLI.OR CER. 
1811  X.T.CEREAL. 
1812  XTU.OR CER. 
1815  XTU.OR CER. 1817  XTU.OH CER. 
1846 P.C.HAL0 
1819 XTU.OR ChR. 1820 XTU.OR CER. 
1822  XTU,OR CER. 1823  XTU.OR CER. 
1 8 2 8  X.T.UNFdL0 
1837  XTU.OR CER. 
1853  X.CAMPhST. 
1857  P.GLYCINEA 1860 P.GLYC1iQEA 
1863  X.CAEIPEST. 
1871  P.TOllAlO 1872 P.TWATO 
2009 P.SY3INGAE 2010 P.SYRIRGAL 
2027 P.SYRINGAE 
2011 LIN1DENT.P.P. 2012 UN1DENT.P.P. 
2 0 i 4  P . S Y R I I J ~ A ~  
2018  P-SYRINCAE 
2020 P.SYRINC3rE 
2030 P.C.HAL0 
2049 X.T.HORDE1 
2054 X.T.UNL)UM 
2038  P.C.NO HALO 
2040 X.T.UNDUL0 
2043 X.T.UhDUL0 
2063 X.T.UNDUL0 
2045  K.T.ZiNWL0 
2074 X.T.UNDUIQ 
2075 X.P!SSMLI 
2076 P.PiiASEOL. 
2077 X.PIiASEOL1 
2078  P.PHASEOL. 
2079 P.PHASKOL. 
3000 X.CAMPEST. 
3024 I(.CAMPEST. 
3032 X.T.H-AV. 
3080 COR.INSID. 
3083  COR.INSID. 
3085  COR.INSID. 

2021 P.SYRIIGAE 
2031 P . C . m  
2050 X.T.HUkDE1 

3001 X.GWPLS?. 
3025  X.GWPPtS1. 

3081 C0R.I i iSIO.  
3084  CDR.IN51J. 
3086 COR.INSIU. 

1786 
3039 

30 40 

1871 
2009 
2027 

2030 

2038  
3045  

2076 

2079 
2079 
3000 



T a b l e  4 .  Isolates of p l a n t  p a t h o g e n i c  bacteria f r o m  co l l ec t ions  of diseased p lan t s  

C o l l e c t i o n  Isolate 1 Isolate 2 
P l a n t  C u l t u r e  

L o c a t i o n  L a t .  L o n g .  H o s t  va r ie ty  p a r t  NO.  S p e c i e s  N o .  Species stored No. D a t e  

46025 12/ 6/46 
46026 12,’ 6 /46 

WINNIPEG B 
K W N O  

W N  5031 9658  
MAN 5028  9712  
MAN 4913 9951  
MAh 4908 10007 
MAN 4902 10110 
MAN 4924 10118 
MAN 5023 9927 
MtiN 5214 10114 
MAN 5000 10030 

ALFALFA 
ALFALFA 

ROOT 
ROOT 
LEAF 
LLAF 
LEAF 
LhAF 
LEAF 
LEAF 
LhAF 
L U F  
Lt4F 
LEAF 
L W  
L t A F  
L W  
POD 
STALK 
STALK 
F R U I T  
STALK 
mAF 
LEAF 
POD 
KLRNEL 
ROOT 
STALK 
STALK 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
Lmr 
LEAF 
LEAF 
LEMMA 
L€AF 
LEAF 
GLUME 
STALK 
LEAF 
LEAF 
STALK 

3088  c o R . I i m u .  
3092 COR.INSIU. 

3089 C0X.IPrSIJ. 
3093 COR.ILSIL). 3095 

31 10 
3112 

31 32 

31 33 

3164 
3126 
3173 

459 1 

31 48 

3 1  87 
31 96 
3291  
3318 

3333 

3409 

3416 

3420 
3428  
3431 
4121 
4790 

3812 

46032 8/ 7/46 
46033 8/ 7 /46 
46034 E /  7/46 
46035 9 /  7 /46 

NINGA 
0 3  N HORTON 
03 E LYLETON 
06 S T I L S W N  

&TS 
OATS 
OATS 

3110 P.C.WL0 
3112 P.C.HAL0 
3114 P.C.HAL0 
3116 P.C.HALG 
3131 P.C.NO HALO 
3169 X.T.UNNL0 

3111 P.C.HAL0 
3113 P.C.BAL0 
3115 P.C.HAL0 

OATS 
OATS 
RY% 
WhEAT REGENT 

3117 P.C.HAL0 
3132 P.C.NO -LO 
31 70 X.T.UNDUL0 
3134 PS.ATHOFAC. 
3136 P.C.BALO 
3121 P.C.EAL0 

46036 12) 7/46 
46037 11/ 7/46 
46039 l o /  7/46 

02 S W E N  
0 1  S BOWSMAN 
05  S HARDING 
04 W K E W I L L E  
0 1  h lvhWALE 
02 E VIb‘IA 
03 N GRISWOW 

WINNIPhG 
HIGH BLUFF 

3133 PS.ATROFAC. 
3135 P.C.HAL0 
3120 P.C.HAL0 
3122 X.Ei.UNLltiL0 

46040 11; 7/46 
46043 10/ 7/46 
46044 l o /  7 /46 
46046 10/ 7/46 
46054 20,’ 7/96 
46057 30,’ 7/46 
46060 5/  8/46 
46061 5 /  8/46 
46072 6/ 8/46 
46073 9 /  8/46 
46074 9 /  8/46 

.MAN 5200 10120 
Miili 5020 10006 
hlAlRL 5037  10043 

OATS 
OhTS 
WkILAT THATCHEX 

MAN 4945 10025 
MAN 4953 9709  
MAN 5000 9815 

OATS 
TOMATO BUUNTY 
OnTS 
FIELD PE AK‘IHUR 
PEAS DASHAWAY 
TOMATO 
TOIATO BOUhTY 
TONATO BOUNTY 
CUCUMBtR WINCU 
LIMA BN 
BEAN TEKDERGREEN 

3164 P.C.HAL0 
3126 P.TCMATO 
3173 P.C.HXL0 
3152 P . P I S 1  3153 P.PTS1 
3154 P . P I S 1  
3143 P.TOMATO 
31 46 COR.MICH. 
3148 COR.MICH. 
3179 P-LACHRY. 
3187 UN1DEIST.P.P. 

PORTAGE Ld MAN 4957 9825 
PORTAGE LA 
SELKIRX 
WINNIPEG 

i%W 4957 9825 
MAN 5009 9652 
AMAN 4953 9709 
MAN 4953 9709 
MAN 4950 9957  
MAN 4911 9805 

3155 P ~ P I S I  
3 1 4 4 P . TOXhTO 
31 47 COk.XICB. 

WINNIPEG 
BMNDON 
MOXDEH 
WINNIPEG 

31 49 COR.LICH. 
31 80 P.YICHRY. 46675 27) 8/46 

46078 26/  8/46 
46082 2 7 /  8/46 MAN 4953 9709  3196 P.PHASZOL. 
47008 17; 6/U7 CHATMM 

WINNIPEG 
WINNIPEG 

OLT 4224 8211 
MAN 4953 9709 
MAN 4953 9709 

BEAN 
TURNIP 
B U N  G STRLS GPD 

3290 COR.FLACC; 
331 8 X.W.PEST. 
3320 UN1DENT.P.P. 
3333 COR.FLACC. 
3391 X.T.UMUL0 
3407 P.PEiASE0L. 

3291 COR.FLACC. 
3319 X.CiUNPEST. 
332 1 UN1DENT.P. P. 
3334 COR.FLACC. 
3392 X.T.UNDUL0 
3408 P.PHASEOL. 

47037 -9/16)47 
47039 20/10/47 
47046 5/11/47 WINNIPEG 

WIiiNIPEG 
WINNIPEG 
WINNIPEG 
WINNIPhG 
WINNIPEG 
DAUPHII~ 
WINNIPEG 
WINNIPEG 
BROOXDALE 
PILOT MOUN 

MAN 4953 9709 
MAN 4953 9709 
MAN 4953 9709 
MAN 4953 9709 

BEAN G STRLS GPD 
WEEAT 
B m N  

48006 25/  6/48 

48029 20/  7 /48  
48007 3 1  1/48 

WIiWiT SAUNDERS 3409 X.T.UNDUL0 3410 X.T.UNDUL0 
48031 19/  7/48 
48032 19,’ 7 /48 
48033 19,’ 7/48 
48034 17/  7/48 
48035 17/ 7/48 
48040 12,’ 7 /48 
48044 23/  7/48 
48048 26 /  7/48 
48050 28/  7/48 
4808U 30/ 8/48 

MAN 4953 9709 
MAN 4953 9709 
MAN 5109 10003 
MAN 4953 9709 
MAN 4953 9709 
MAN 5004 9934  

~. 
OATS M E T E R  
OATS FAETER 
CUCUMBER 

5412 PLHALO 
3414 P.C.HAL0 
3415 P.LACHRY. 3416 P.LACHRY. 

3421 P.TOMRT0 
3428 P.C.HAL0 

B U N  
TOMATO 
OATS 
OATS AJAX 
BARLEY 
CABBAGE 
WHEAT 

3417  X.PHASEOL1 
3420 P.TOMAT0 
3427 P.C.HAL0 

MAN 4916 9855 
MAN 4953 9709  
MAN 4953 9709 
MAN 4953 9709  
MAN 4953 9709 
MAN 4922 9659 
MAN 5004 9631  
MAN 5004  9631  

3431 P.C.HAL0 
3465 X.T.H-AV. 
3438 X . W E S T .  

W ~ I P E G  
WLNNIPBG 
WINNIPEG 3507 X.T.UNUUL0 

3516 UN1DENT.P.P. 
3541 P . P I S 1  
3543  UN1DENT.P.P. 

48092 20; 8/48 
49010 2/ 6/49 
49012 3 /  6/49 

WlNKIPEG 
LARUCWLLE 
StUUGNS CK 
SLDUONS CK 

CUCUMBhR 
PEAS PRIDE 
LATH VEN 

3517 UN1DENT.P.P. 
3542 P . P I S I  
35 44 UNIDENT . P. P 

49013 3/  6/49 LATH VEN 3545 UNTDENT.P.P; 3546 UN1DENT.P.P. 



T a b l e  4 .  Isolates of p l a n t  p a t h o g e n i c  bacteria from c o l l e c t i o n s  of diseased plants  

co l l ec t ion  Isolate 1 Iso la te  2 

No. D a t e  L o c a t i o n  L a t .  L o n g .  Host V a r i e t y  part  NO. S p e c i e s  N o .  Species stored 
P l a n t  C u l t u r e  

49021 1 1 /  6/49 
49026 23/ 6/49 
1191130 231 6/49 
49033 24) 6/49 
49034 14,' 7/49 
49035 16/ 7/49 
49036 12,' 7/49 
49059 O/ 0/49 
49061 21/ 7/49 
49062 75/ 7/U9 
49063 28,' 7/49 
49077 9/11/49 
50001 15/ 3/50 
50013 22,' 8/50 
50014 26/ 8/50 
50023 6/ 9/50 
50026 21/ 9/50 
50027 4/10/50 
50028 10/10/50 
51012 15/ 1/51 
51023 15/ 3/51 
51026 15; 6/51 
51027 15,' 6/51 
51031 6 /  7/51 
51032 12/ 7?51 
51034 17) 7j51 
51036 25,' 7/51 
51060 9/ 8/51 

51065 17/ 8/51 
51069 30) 7j51 
51070 14/ 8/51 
51071 21/ 8/51 
51072 30,' 7/51 
51073 2d/  8/51 
51074 28,' 8/51 
51075 28/ 8/51 
51088 0) 0/5l 
52008 6/ 6/52 
52014 lo/ 7/52 
52015 10) 7/52 
52016 1 1 /  7/52 

05 

05 

05 

04 

kKOCHLLLE 
WIICr I P W  

LIMERICK 
l!I:JNIPLu 
W I R h I P E L  
SASdATOOhi 
W I h B U  KGH 
WINN1Pt.r 
WIhiUIPEG 
r)ULCREbT 
WIhNIPEP 
WIuNIPLG 

it SLLKIRK 
B W D O P r  
BhLLL P L A I  
CIlOIcELAND 
Lbr1SL)EN 
POCATIEHE 
WINNIPEG 
SxSKATLiON 
WIhLIPLG 
WIP&IPLG 

S CWLQUESTL 

E WIAKLER 

w IN KLES 

4922 9659 FALL RYE 
4953 9709 PEAS DELW CW%DO 
4911 9756 FALL RYE 
4940 10615 IWXLEY 
4953 9709 BZAh 
4953 9709 E3ARLE.Y TITAI i  
5207 10638 OATS 
5557 310 OHTS 
4953 9709 TCiflATO 
4953 9709 TOIlATO 
5235 10250 OATS 
4953 9709 HLJ HbLX 
4953 9709 WXLEY TITAN 
5009 9652 MILLE1 
4950 9957 WrvAT LEE 
5024 10509 II'IahAT XESCUL 
5327 10425 WhtAT 
4902 10110 CABBAGE 
4722 7002 ALFciLFA 
4953 9709 W h A T  K~DPWF 
5207 10638 RYL PXOLIt IL 
4953 9709 OAT? 
4953 9709 OATS 
5003 9736 OATS 
49 1 1  9 756 HI%WTtIOR.< 

h i . d ~ I P h G  .%I( (1953 9709 OATS 
:lLALIOIIS &hi? 4949 9731 P W S  FdELZONIAP 

d PORTKGE Li AMAN 4957 9825 P n n S  DaSllliW~+Y 
02 SL S'l  E u b l x C H  X A K  4958 9747 P A S  AhlHLR 

03 

05 

WIIVI~IPLG LWN 4953 9709 BAELEY PAl.hIEK 
WIEINIPLC ?%?: 4953 9709 VulAT S i E L  
WILVNIPLC- .Xu.& 4953 9709 :$FAAT C.5. 153 
LIiriv1Pt.G MA!* 4953 9709 WIihAT C.T. 153 
PULP RIVER MA11 5148 10038 W&AT RaGEhT 
PULP RIVEA Y A N  5148 10038 I'ihhAT XBGELT 
P b L P  RIVLK i\h& 5148 10038 IiizhhT RLGFNT 
CI tKUOTTL1 P L I  4614 6308 DriBLIrr 

W 51 hUhBrRT C L N  4946 9710 OnTS 
STEEP ROCK I.IAN 5126 9848 OATS 
~YIInlv'Iii SriS 5322 10400 OnTS 

ii ST .&KIiaRT Lk.pI 4946 9710 RYL 

LELF 
LEAF 
LEAF 
L b A r  
LEAF 
LEAF 
LEAF 
LEAF 
PETIOLE 
SiALK 
LEAF 
LEAF 
LLAF 
LLAF 
NECK 
KLXNEL 
NECK 
S'rALK 
ROOT 
G L U E  
L w f  
LEAF 
LLAF 
LFAF 
PrnUNCL 
LEAF 
L t A F  
LEAF 
LEAF 
LEAF 
LEAF 
GLUIIE 
LEAF 
L L C . 2  
GLLJX2 
LEAF 
KXHNCL 
LEI JA'A 
GLUXE 
ROOT 

LEAP 
LEAP 
L U F  

L w r  

3553 X.T.UNdtiL0 
3565 UN1DENT.P.P. 
3569 X.T.UNDUL0 
3571 X.T.H-AV. 

3580 P.C.HAL0 
3 5 a 4 COR.~,SICH. 
3589 CORJIICH.  
3616 P.C.NO &%LO 

3554 X.T.UNI)ULO 

3570 X.T.UBOUL0 

357 4 P . P h l l S d L .  
3576 I(.T.H-AV. 

3581 P.C.I'AL0 
358 5 COX. I.1 LCB. 

3625 X.HLDERhE 
3643 X.T.H-AV. 
3718 UN1DENT.P.P. 
3720 d.T.CEKF.AL. 
3 730 PS .rZlXOFAC. 
3736 X.T.UNJULO 3738 X.T.UdUJL0 
3748 X.CX4PLST. 3749 A . C M P L S 1 .  
37$6 CUR.INSI0. 3747 CC1K.ILSIU. 

3644 X.T.1~-AV. 
371 9 UNIilEhT. P. I'. 

3731 P:,.ATAOFAC. 

3775 X.T.CEREAL. 
3829 UN1L)EKT.P.P. 
3831 P.C.HAL0 
3832 P.C.KL HALO 
3853 P.C.HAL0 
3 85 5 ER. AI1YLOV. 
3859 P.C.HAL0 

3890 P.LACHRY. 
3894 PS.ATROFAC. 
389 6 P 5  .ATXOFAC. 
3945 X.T.H-AV. 
3501 PS.ATROFAC. 
3903 PS.AiRUEAC. 
39 09 X . 'I. UIIJL LO 
3923 PS.APROPAC. 
39 15 PC . A i  i iOi AC . 
3926 PC.ALhUFLC. 
39 93 AGIIU.'iL.:LT. 
4011 P.C.NO FALO 
4072 P.C.HAL0 
4019 P.C.NO HALO 
4020 X.T.ShCAL. 

37 76 
3830 J h I U E r T .  P. P. 

X . T .ChXhAL. 

3854 P.C.L'%LO 
3856 ER.AYYLOV. 

3864 P . P I S I  

3889 P . P I s I  

3860 P.C.HALO 

3887 P . P I S I  

3d91 P.LKHRY. 
3 89 5 PS. Al hOFhC. 
3899 PS.AlXOFAC. 

3902 ES.ATPOFAC. 
3905 PS.ATHOFRC. 
3910 X.T.UWJULO 
3924 P S  . AlROFAC . 
399 1 AGRO. lL.IEv. 
4012 I .C.NC I A L O  

4058 ?.C.I?G %Lko 
4059 X.T.SLLAL. 

3554 

3570 

3573 
4813 

3584 

3616 
3625 

3719 

4136 

3856 

3894 

4805 
3901 
3905 

3925 
3926 
4722 
4011 
4072 



T a b l e  4 .  Isolates of p l a n t  pathogenic bacteria f r o m  collect ions of diseased p lan t s  

C o l l e c t i o n  Isolate 1 Isolate 2 

No. D a t e  L o c a t i o n  L a t .  L o n g .  H o s t  V a r i e t y  p a r t  No .  Species No. Species s tored 
P l a n t  C u l t u r e  

52019 
52020 
52021 
52022 
52023 
52025 
52026 
52027 
52028 
52030 
52035 
52038 
52040 
52041 
52042 
52043 
52045 
52046 
52047 
52049 
52050 
52051 
52055 
52056 
52059 
52060 
52061 
52062 
52066 
52068 
52071 
52072 

52079 
53005 
53006 
53009 
53010 
53011 
53013 
530 14 
53015 
53016 
53017 

52078 

16/ 7/52 
17/ 7/52 
16/ 7/52 
16,' 7/52 
16/ 7/52 
17/ 7/52 03 N 
17/ 7/52 04 W 
17/ 7/52 02 N 
16,' 7/52 
16/ 7/52 
15/ 7/52 
15/ 7/52 
15,' 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15,' 7/52 
15/ 7/52 
15/ 7/52 
15/ 7/52 
15,' 7/52 
15/ 7/52 
1/ 8/52 
1/ 8/52 
I/ 8/52 
i/ 8/52 02 w 

151 8/52 
29/ 5/53 

10/ 7/53 
10/ 7/53 
13/ 7/53 
l4/ 7/53 
14/ 7/53 
14/ 7/53 
14,' 7/53 
15/ 7/53 

15,' 8/52 

15,' 6/53 

O A K L A K E  MAN 
GRISWOLD IMAN 
KEMNAY .\IAN 
S T  FRANCOI MHN 
POPLAR P O I  MAN 
PIPESTONE MAN 
RESTON MAN 
PIPESTONE MAN 
S T  EUSTACH MAN 
S T  WiSTACH MAN 
WINNIPEG MAN 
WINNIPEG " A N  
WINNIPEG MAN 
WINNIPEG MAN 
WINNIPEG MAN 
WINNIPEG MAN 
WINNIPEG IdAN 
WINNIPEG MAN 
WINNIPEG NAN 
WINNIPEG MAN 
WINNIPEG MAN 
WINNIPEG MAN 
WINNIPEG AWN 
WINNIPEL .MAN 
WINNIPEG > A N  
WINNIPEG MAN 
WINNIPLC MAN 
WIhlNIPEG MAN 
WINNIPEG MHN 
WIPCNIPtC MAN 
BHANDON MAN 
S T  FRANCOI MAN 
WINNIPEG AMAN 
SASKATOON SHS 
WINNIPEG MAN 
BRANDON MAN 
WINNIPEG MAN 
WLNNIPEG MAN 
WINNIPEG M N  
WINNIPEG PIAN 
WINNIPM PIAX 
WINNIPEG MAN 
WINNIPEG NAN 
BPANDON PAN 

4947 
4945 
$951 
4955 
5004 
4934 
4935 
49 34 
4958 
4958 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4950 
4955 
4953 
5207 
4953 
4950 
4953 
4953 
4953 
4953 
4953 
4953 
4953 
4950 

10038 
10025 
10007 
97 32 
9758 
10058 
10102 
10058 
9747 
9747 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9709 
9957 
9732 
9709 
10638 
9709 
9957 
9709 
9709 
9709 
97 09 
9709 
9709 
9709 
9957 

QUACK GR 
WILD MUS 
WHEAT 
BAKLEY 
BARLEY 
RYE 
RYE 
OATS 
CUCUMBER 
CUCUMBER 
WWAT MARQUIS 
WHEAT MARQUIS 
WhEAT REDMAN 
WHEAT 
WhEAT 
WHEJLT L&E 
WiAAT LEE 
WHEAT LEE 
WMAT C.T. 179 
WhEAT C.I .  179 
WhLAT C.T. 179 
WhhAT C.T. 316 
WhEAT C.T. 707 
WHEAT 
WhEAT H44-24 
WhEAT H44-24 
WktAT H44-24 
WhEAT H44-24 
WHEAT LEE 
WIitAT C.T. 186 
BARLEY VANTAGE 
BARLEY MQNTCALM 
CARROT NANTES 
WHLAT 
GbRANIUM 
OATS EXETER 
BARLEY 
WhEAT SAUNDERS 
BAhLEY 
ICR:!IP ALLPhLET 
CLCLPBER NEW PAOLIFC 
PEAS HklSTDRXMRVL 
SOYBEAN 
WELEY M'I'CLMXANCID 

LEAF 
POD 
GLUKE 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
GLUME 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
GLUME 
STALK 
LEAF 
LEAF 
LEAF 
LLAF 
L W  
LEAF 
L W  
L W  
LbAF 

4021 X.T.CEREAL. 4060 X.T.CEREAL. 
4022 UN1DENT.P.P. 4061 UN1I)ENT.P.P. 
4023 PS.ATROFAC. 
4101 X.T.H-AV. 
4081 X.T.CEREAL. 
4024 X.T.SECAL. 
4025 X.T.SECAL. 
4066 P.C.NO AALO 
4027 P-LACHRY. 
402% P-LACHRY. 

4063 PS.ATROFAC. 
4079 X.T.H-AV. 
4082 X.T.CEREAL. 
4064 X.T.SECAL. 
4065 X.T.SECAL. 

4067 P.LACHRY. 
4068 P.LACHRY. 

4035 X.T.UNDUL0 
4036 X;T;UNDULO 
4037 X.T.UNDUL0 
4039 X.T.UNDUL0 
4040 X.T.UNDUL0 
4041 X.T.UNDUM 
4042 X.T.UNDUL0 
4043 X.T.UNDUM ~ . .  
4044 X.T.UNDUL0 
4049 X.T.UNDUL0 
4050 X.T.UNDUL0 
$053 X . T . U h X L 0  
4054 X.T.Uh3ULO 
LO56 X.T.l;NllJLO 
LO57 X.T.UNUULO 
4067 PS.ATROFAC. 
4089 PS.ATROE'AC. 
40 75 P S  . ATROFAC. 
4093 PS.ATROFAC. 
4110 X.CAROTAE 
4102 PS.ATROFAC. 

4088 PS.Al'ROFAC. 
4090 PS.ATROFAC. 
40 76 PS . ATaOFAC . 
4094 X.T.H-AV. 
4111 X.CAROTAE 
4103 PS.ATROFAC. 

4140 UN1DENT.P.P. 4141 UIi1OENT.P.P. 
4143 P.C.NO HALO 4145 P.C.NO HAL€ 
4271 X.T.HORDE1 4272 UNIDE1iT.P.P. 
4273 X.T.UNDUL0 4274 PS.ATROFAC. 
4149 X.I.3-AV. 4150 UN1DENT.P.P. 
4152 X.CAEIPEST. 
4153 ON1DENT.P.P. 4154 UN1DENT.P.P. 
4155 P . P I S 1  4156 P . P I S I  
4157 P.GLYCINEA 4158 P.GLYCINEA 
4159 X.T.H-AV. 4160 X.T.H-AV. 

4023 
4079 
4081 

4029 

4089 

4094 

4103 

4274 

4152 
4154 

4157 



Table 4 .  Isolates of plant pathogenic bacteria f r o m  collections of diseased plants 

Collection 

NO. D a t e  

Isolate 1 Isolate 2 
Plant Culture 

Location Lat. Long. Host Variety part No. Species No. Species stored 

53019 
53020 
53021 
53022 
53023 
53024 
53025 
53026 
53027 
53029 
53030 
53031 
53032 
53033 
53034 
53035 
53036 
53038 

7/53 
7/53 
7/53 
7/53 
7/53 
7/5 3 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 
7/53 

05 
05 

03 

02 
05 

02 
04 

02 
05 
05 
05 

53039 15/ 7/53 
53040 16/ 7/53 05 
53041 15/ 7/53 05 
53042 15/ 7/53 
i3043 16; 7/53 05 
53044 16/ 7/53 
53045 15/ 7/53 
53046 15/ 7/53 
53047 15,' 7/53 08 
53048 9/ 7/53 
53049 15/ 7/53 
f3051 20; 7/53 
53052 20/ 7/53 
53053 16/ 7/53 
53055 22) 7/53 
53056 $1 a153 
53061 6/ 8/53 
53064 22/ 8/53 
53079 Zl/ 8/53 
54015 25,' 6/54 
54016 25/ 6/54 
54017 25; 6/54 
55002 7/  2/55 
56008 13/ 4/56 
56018 10/ 7/56 01 
56020 10/ 7/56 

E 
E 

6 

E 
E 

E 
sw 

BUISStVAIN 

S D N E Y  
PIPESTONE 
BXUWON 
MORDEN 
DELDRAINE 
BRANDON 
PILOT MOUN 
VIKDEN 
&Doh 
POPLAR POI 

E MORDEi4 
S PIPLSlOhlE 
E BROCWiILL 
E BROOMHILL 
E OAK LAKE 
6 DELORAINZ 
E DELORAIBE 

UOUGLAS 
E BKOQLsJiILL 
KTLLARNEY 
8aHNJON 
MANDOE 

STEINMCH 
WINNIPEG 
WINNIPEG 
WINNIPtG 
MINNEDDSA 
AVONLEA 
w&%-TPEc 
E&OA'PSI 
WItdiIPW 

S JORDAN 

WIXUIPEG 
FAIWYSTELL 
FUNNYSTELL 
FANBYSTELL 
WINNIPEC 
WINNIPEG 

S UOKRIN 
MOXDEN 

4914 10003 PARLEY 
4923 10105 BARLEY 
4957 9736 EARLEY 
4955 9732 IURLLY 
4954 9904 BARLEY 
4934 10058 MKLEY 
4950 9957 E+WLEY 
4911 9805 DURUH Wh 
4912 10029 W&%T LEE 
4950 9957 %&AT 
4916 9855 W T  THATCFLR 
4951 10055 IkL;AT TKATCKER 
4950 9957 CHINOOK 
5004 9758 WilEhT 
4911 9805 DURUM WH 

4923 10105 WhEAT LEE 
4923 10105 AGP RPNS 
4947 10038 AGP SP 
4912 10029 AGP RF"S 
4912 10029 BX IIuERM 
4953 9946 RYE 
4923 10105 RYE 
4912 9942 AGP W N S  
4950 9957 BEAN TLNDERGtiEEN 
4950 9957 OUTS 
4923 9805 OUTS 
4932 9641 B U N  
4953 9709 DHTS 
4953 9709 PAPLET 3870 
4953 9709 BARLEY HiiRLAN 
5014 9951 OATS 
5000 10504 APPLE 
4953 9709 C U N 8 i B t a  
5333 11328 -LEY 
4953 9709 GiRROT 
4953 9709 WaEhT 
4945 9750 BCLKLEY 
4945 9750 BARLEY 
4945 9750 OATS 
4953 9709 WhiAT 
4953 9709 W&T 
4936 9719 BnRLEY 
4911 9805 TOMATO 

TITAH 

,W% I5 

LITTLE CLUB 
THATCHER 

LEAF 4173 X.T.H-AV. 
LEAF 4175 X.T.H-AV. 
LEAF 4177 X.T.H-AV, 
LERF 4179 X.T.H-AV. 
LEAF' 4181 X.T.H-AV. 
L W  4185 X.T.8-AV. 
LEAF 4190 X.T.8-AV. 
LF SnTH 4192 PP.ATR0FAC. 
LEAF 
LEAF 
LEAF 
LEAF 
LEaF 
LEAF 
LEAF 
LEAF 
LEAF 
LJ24F 
LEAF 
LLAF 
LEAF 
LEAF 
LEAF 
LEAP 
LLAF 
LEAF 
LEAF 
LEAF 
LEAF 
LmF 
GUI.IE 
LEAF 
SPUR 
LEAF 
LEAF 
LLAF 
J&fi!z 
L W  
LEAF 
LEAF 
LEAF 
LJAF 
LEAF 
LEAF 

4194 X.T.UNDUL0 
4196 X.T.UNDUL0 
4199 FS.ATROFAC. 
4201 X.T.CLREAL. 
a20a PS-ATROEAC. ~ 

4205 PS.ATROFAC. 
4207 I.T.CEI(EAL. 
4209 X.T.CEREAL. 
4211 X;T;CEREAL. 
4216 X.T.CEREAL. 
4217 X.T.CLREAL. 
4228 X.T.CS?EAL. 
4230 X.T.C.EREAL. 
4232 X.T.CEREAL. 
4234 X.T.SECAL. 
4277 PS . ATROEAC . 
4236 P.PHASY0L. 
4238 P.C.NO HALC 
4240 F.C.BRM 
4161 F.PiiASEOL. 
4163 P.C.XO HALO 
9166 X.4.H-AV. 
4169 X.T.H-AV. 
4171 P.C.NG HAM 
4243 ER.AWLOV. 
4220 P.LACHRY. 
4223 X.T.H-AV. 
4249 X.CAROTAE 
4293 d.T.UNDUL0 
4350 X.T.ii-AV. 
4352 X.T.H-AV. 
4354 P.C.IfAL0 
4374 ER.UREDOV. 
4499 X.T.UNDUL0 
4511 X.T.H-AV. 
4513 P.TOMATO 

4174 x.T.ti-av. 
4176 X.T.H-AV. 
4178 X.T.H-AV. 
4180 X.T.H-AV. 
41 82 PS . A'IROFAC . 
4187 X.T.H-AV. 
4191 X.T.ti-AV. 
4193 PS.ATR0FAC. 

4276 PS.ATROEHC. 

4162 P.P€iASEOL. 

4170 X.T.H-AV. 
4172 P.C.NO G O  
4244 ER.UYLOV. 

4250 X.CUROTAE 
4294 X.T.Ui4UUL.O 
4351 X.T.E-AV. 

4500 X.T.UNDULO 

41 73 
41 75 
4177 
41 79 
41 82 
41 85 

4192 

4276 

4204 
4205 

4230 

4238 

4170 

4243 
4220 

4499 
4511 



1 T a b l e  4 .  I so la tes  of p l a n t  p a t h o g e n i c  bacteria f r o m  col lect ions of diseased plants  

C o l l e c t i o n  Isolate 1 Isolate 2 

No. D a t e  L o c a t i o n  L a t .  L o n g .  H o s t  V a r i e t y  p a r t  No.  S p e c i e s  No. Species stored 
P l a n t  C u l t u r e  

56024  1/  8/56 
56029 21/  8/56 

WINNIPEG 
WINKIPEL; 

4953 9709 
4953 9709 
4953 9709 
4911 9805  
4911 9805  
4911 9805  

WHEAT 
W W T  
W a A T  
APPLE 
APPLE 
OATS 

C.T. 424 
C.T. 424 
C.T. 733  

HEZiD 4523 X.T.UNDUIX) 
GLUME 4524 X.T.UNDULO 4525 X.T.UNDUL0 
GLUl4E 4533 X.T.UNWLO 4534 X.T.UNDULO 
BNLNCH 4615 ER.Ab!YLOV. 4617 ER.AMYLOV. 
BRANCH 4731 ER.AMYLOV. 4732 ER.AMYLOV. 
LEAF 4740 P.C.NO EALO 4741 P.C.NO HALO 

4528 
4821 

4740 
4743 
4745 
4751 
4749 
4765 
4766 
4758 
4762 

4847 
4875 
5010 
5015  
5260 

5266 
5264  
5262 

5338 
5331 

5350 
5352 
5354 
5356 
5393  
5385  
5383  
5374 
5429 
5484 

5499 

5544 
5523  

56030 21,’ 8/56 
57024 31/ 5/57 
58018 15/ 5/58 
58021 25/ 6/58 
58022 11/ 7/58 
58023 11/  7/58 

58035  29,’ 7/58 
58039  29/  7/58 
58039 29 /  7/58 
58042 21 /  7/58 
58049 13/ 6/58 
58054 26/11/58 
59006 17 /  6/59 
59031 17 /  7/59 
60010 2 /  8/60 
60012 4/ 8/60 
62031 19 /  7/62 
62033  18/  7/62 
62036 18/  7/62 
62037  18 /  7/62 

58036 2 9 1  7/58 

COLLET 
RODNEY 
OLLI  
O L L I  
KENYn FIJ(MI( 

4953 9709 
4953 9709  
4953 9709  
4953 9709 
4953 9709  
4953 9709 
5005 10130 
4953 9709 
4953 9709 
4932 9800 
4957 9825  
5016 10102 
4937 9701 
4910 10126 
4904 9715  
4945 9750 
4934 9905  
4953 9709 

BARLEY 
BhKLEY 
WiiEAT 
HhXAT 

GLUME 4743  X.T.H-AV. 4744 X.T.H-AV. 
GLUME 4745 X.T.H-AV. 
PEDUNCL 4751 X.T.UIDUL0 4752 X.T.UNDUL0 

4749 X.T.UNDUL0 4750 X.T.UNDUL0 WINNIPEC. 
WINNIPEC 
WIivNIPEG 

n h T A  FAREiR GWElE 
LEAF 
LEAF 
LEAF 
TKUNK 
LLAF 
L W  
LEAF 
NECK 
LEAF 
LEAF 
LEAF 
L t A F  
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
L W F  
L W  
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
GLUPIE 
L W  
GLUME 
LEAF 

W b W T  
W&AT 
BHRLEY 
M4N ASH 
W U A T  
OATS 

4-165 X.T;CEREAL. 
4766 X.T.CEREAL. 
4758 X.T.H-AV. 
4762 UN1DENT.P.P. 
4795 ER.UPEDOV. 
4847 P.C.NO HALO 
4875 X.T.H-AV. 
5010 XTU.OR CER. 
5015  XTU.OK CER. 
5260 P.C.HAL0 
5252  X.T.HORDE1 
5266 P.C.HAL0 
5264  P.C.NO HALO 
5262 X.T.HORDE1 
5313  P.C.NO HAIC 
5338 P.C.NO HALO 
5331 P.C.NO HALO 
5335  X..T.H-AV. 
5348  X.T.H-AV. 
5350 X.T.H-AV. 
5352 P.C.HALO 
5354  P.C.NO HALO 
5356 P.C.NO HALO 
5 3 9 3  X.T.H-AV. 
5385  PS-ATROFAC. 

4759 

4796 
4848 

5011 
5016 

5 2 5 3  

5263 
531 4 
5339 
5332 
5337  

5353 

A .  T. H-AV. 

ER.UREIJOV. 
P.C.NO KhLO 

XTO.OR CER. 
XTU.OR CER. 

X. T.HORDE1 

FLEiiING 
WlNJNIYEG 
WINNIPhG 
W r i N  

L I T T L E  CLUB 

LTH 4363-32 
P M B l N A  
PEMJ INA 

MOHTCALN 

PORTAGE LA 
Brd LAH 
NIVEKVILLE 

BliRLEY 
WhEAT 
WkEAT 
OATS 0 1  E GAIkSBOfiOU 

C H R I S T I E  
01 W FANNYSTELL 
0 1  W CYPRUS R I V  

W L E Y  
OATS 
OATS 

X.T.HORDE1 
P.C.NO HALO 

62038  16; 7/62 
63006 19/  6/63 
63012 4/ 7/63 
63015 16/ 7/63 
63017 11/  7/63 
63021 16,’ 7/63 
63022 17,’ 7/63 
63023  1 6 /  7/63 
63024 19 /  7/63 
63027 19/ 7/63 
63039 29,’ 7/63 
63042 25/ 7/63 
63046 25 /  7/63 
63048  27 /  7/63 

MKLEY 
32 W OAK FLUFF 

WINNIPEG 
MELFORT 

4947 9926 
4953 9709 
5252 10436 
4953 9709 
4953 9709 
4953 9709 
4531 7439 
4938 9709 
4934 9710 
4957 9825 
5010 10030 
5010 10030 
5245  11027 
5015  9850 

P;C;NO IlAM 
P.C.NO HALO 
X.T.H-AV. 

GARRY 
PANNIER 
LTR 5134-4 
250824-12-5 

BLRLEY 
BkRLEY 
BARLEY 
OATS P .C.HALO VAKKLEEK H 

02 S GLENLEA 
STE AIATHE 
WRPAGE LA 

OATS 
OATS 
WRLEY 
WhhAT 
WbLAT 
WnLAT 
OATS 
WRLEY 

TLRNIP 

P W B I N A  
PEMBTNA 
SHUNDERS 
RUONEY 
tSUWTCALM 

5383  PS~ATROFAC. 
5374 PS.ATROFAC. 
5 4 2 3  P.C.NO HAW 5429 P.C.NO HALO 

U R N E L  5484  A.T.H-AV. 5485  X.T.HORDEI 
AN0 KERNEL 
ROOT 5497 X.CAMPEST. 5498 X.CAHPEST. 
LEAF 5514 P.C.NO HALO 5515 P.C.NO HALO 

63067  17/ 8/63 
64018  24,’ 9/64 

64029 23/12/64 
65007 15,’ 7/65 
65018 21 /  8/65 
65021 0,’ 0/65 

5308 10936 

4953 9709 
GLENLYi :.kiN 4938 9709 OHTS 
U U W I h  3AN 4936 9719  WhEAT f&ANITOU 
REG INH S-S 5025 10439 UbRUfi  WL U.T.184 

~ .. . .  
LEAF 5529 X.T.CEREAL. 5530 X.T.CEREAL. 
GLUME 5522 X.T.UNDUL0 5523  X.T.UWULO 



T a b l e  4 .  Isolates of p l a n t  pathogenic bacteria from collect ions of diseased p l a n t s  

Isolate 2 Collection I so la te  1 

No. D a t e  Location L a t .  Long. Host V a r i e t y  part  No. S p e c i e s  No. Species stored 
P l a n t  C u l t u r e  

MAX 4936 9719 
MAN 4953 9709 
MAN 4911 9805 
MAN 4941 9800 
MAN 4930 9810 
MAN 4932 9800 
MAN 4938 9709 
MAN 4938 9709 
MiIN 4938 9709 
MAN 4953 9709 
MAE; 5005 9714 
MAN 5005 9714 
MAN 5009 9721 
MAN 5009 9721 
MAN 4953 9709 
MAN 4908 9718 
MiAN 4903 9724 
MAN 4909 9724 
MAN 4953 9709 
MiiN 4953 9709 
MAN 4953 9709 
!4AN 4953 9709 

WHEAT MaNITOU 
DURU% Wh 
OATS 
WHEAT MANIlOU 
RYE 
RYE 
WtIEAT REWARD 
OATS VICTORY 
DURUM Wb STEWART 63 
OnTS 
OATS 
DATS 
OATS 
OATS 
BARLEY 
WhEAT MANITOU 
BARLEY 
DURUM Wh 
T H I l I C A L  
WhhAT MANITOU 
TRITICAL ROSNER 
WMAT MMICAN 
W&AT P I T I C  62 
AGP RPNS 
WhEAT TRIPLE OIXX 
WLEAT MANITOU 
WHEAT rtlANITOL 
WHEAT MHNITOU 
WHtAT KZLNITOU 
DURUM Wrl 
WiiEAT MARQUIS 
WhLAT MARQUIS 
R I C E  I A R I  442LTC 
AGP RPIG 
AGP RPNS 
WhLAT 
WhEAT ShLKIRK 
WHEAT MANITOU 
=AT MAh’ITOU 
WHEAT MANITOU 
WhhAT MANITOU 
WhEAT MANITOU 
WdEAT 
DURUM Wh 

LEAP 
LEAF 
L W F  
LhAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LLRF 
LEAF 
LEAF 
LhAF 
UAF 
LEAF 
LEAF 
LhAF 
LEAF 
LEAF 
LEAT 
LEAF 
LEAF 
LEAF 
GLUME 
LhAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LhAF 
LEAF 
LEAF 
LEAF 
LEAF 
LZAF 
Lr-’AF 
LEAF 
LEAF 

5531 X.T.UNDUL0 
5544 X.T.UhPUL0 
5548 P.C.NO HALO 
5554 X.T.CEREAL. 

5532 X.T.UNDUL0 5533 

5556 
5558 

5628 

5639 
5642 

5646 
566 1 
5663 
5657 
5670 
5686 
5673 

56 89 
5690 

5698 
5699 
5703 
5706 

5713 
571 4 

5764 

5770 
5772 

65022 21/ 8/65 
66015 4/ 7/66 
66018 28/ 6/66 

DOM?AIN 
WINNIPEG 
MOKUER 

E ELM CREEK 01 
03 
05 

01 
01 
02 
05 

01 
03 

02 

01 
02 

15 

06 
01 
03 

W GRAYSVILLE 
N CHRWIN 

GLENLEA 

5556 X.T.SfiCAL. 
5558 X.T.SECAL. 
5621 X.T.CEREAL. 5622 X.T.CEXWIL. 

GLENLEA 5629 P.C.NO H A M  
5627 X.T.CEREAL. 
5636 P.C.NO HALO 
5639 P.C.NO H A M  
5642 P.C.NO HALO 
5643 P.C.NO H A M  
5644 UN1DENT.P.P. 
5646 X.T.H-AV. 
5661 X.T.UNL)ULO 
5663 X.T.H-AV. 
5657 X.T.CEREAL. 

-~~ ~~ 

GLENLEA 
WINNIPEG 
STONY MTN 

5628 X.T.CERE;AL. 
5637 P.C.NO HALO 
5640 P.C.NO HALO 

N STONY MTN 
E STONEWALL 
S STONEWALL 
N WINNIPEG 

LETELLIER 
W ST JOSEPH 
W S T  JOSEPH 

5645 UN1DENT.P.P. 
5647 X.T.HOADE1 
5662 X.T.UWUL0 
5664 X.T.H-AV. 

5671 X.T.UWilL0 
5686 X.T.UNDUL0 
5674 A.T.UW’iL0 
5676 X.T.U~WilL0 

WINNIPEG 
WINNIPEG 
WINNIPEG 

56 70 X i  T i  UNDULO 
5672 X.T.UNDUM 
5673 X.T.UNDUL0 

68018 22; 7/68 
68021 31/ 7/68 
68022 1/ 8/68 

WINNIPEG 
WINNIPEC 

W U N I P E G  
WINNIPEG 
HHLBSTmT 

N GTIETUA 

E GRETNA 
N GRETNA 

GLENLEA 
S GLENLEA 

GLENLEA 
WINNIPEG 

W S T  JOSEPH 
E ALTONA 

5675 X.T.UNDUL0 
MAN 4953 9709 
MAN 4902 9735 
MAN 4953 9709 
MAN 4953 9709 
MAN 4905 9720 
MAN 4902 9735 

5688 X.T.UXDilL0 
5690 X.T.CEREAL. 
5692 X.T.UNDUL0 
5698 X.T.UNDUUL0 
5699 X.T.UNDUL0 
5701 X.T.UhiDUL0 

68023 31; 7/68 
68024 31) 7j68 
68025 1/ 8/68 
68026 1 /  8/68 

5700 X.T.UNDULO 
5703 X.T.iliWULO 

MAN 4902 9735 5706 X.T.CEREAL. 
5709 X.T.CEREAL. 
5713 UN1DENT.P.P. 
5714 X.T.UNDUM 

.XAN 4938 9709 
MAN 4938 9709 
MAN 4938 9709 
MAii 4953 9709 
Ma:: 2909 9724 
MAN Q906 9733 

5710 X.T.UUUL0 

5715 X.T.UMUL€ 
5749 X.T.UNDUL0 
5752 I.T.CEREAL. 
5754 X.T.CEREAL. 

S ALTONA 

02 E GRETNA 
01 E GRETNA 

0i SE GRETNA 
MAN 4906 9733 
MAN 4902 9735 
MAN 4902 9735 
MAN 4902 9735 
,WIN 4923 9959 
MAN 4923 10040 
MAN 4915 9831 
MAN 4909 9856 
MAN 4928 10030 

5775 X.T.UNDUM 
5756 X.T.CKREAL. 
5758 X.T.UNDUM 
5760 X.T.UNDULO 

01 N XINTO 
01 E LAUDER 
03 E MANITOU 

5764 X.T.UNDUM 
5766 X.T.CEREAL. 
5768 X.T.UhDUL0 

0 2  E CRYSTAL C I  
03 W HARTNEY 

5770 X.T.UNDUL0 
5772 X.T.CEREAL. 

t 



Table 4 .  Isolates of plant pathoyenic bacteria from collections of diseased plants 

Collection Isolate 1 Isolate 2 

No. Date Location Lat. Long. Host Variety part No. Species No. Species stored 
Plant Culture 

69029 11/ 8/69 GLENLEH NAN 4938 9709 WHEAT SUNDERS 
69030 2 4 /  7/69 WUINIPEG MAN 4953 9709 BARLEY 
69035 n; 9/69 L A C W E  ALT 5228  11344 WINTR WT 
70001 8/  7 /70 STE ROSE M&N 5103 9932 WTS 
70002 13,’ 7 /70  WINNIPEG MAN 4953 9709 OATS 
70003 28 /  7/70 10 I LA RNIEKE 4913 9843 HUEAT MANITOU 
70005 28/  7/70 0 4  E WANITW MAN 4915 9831 WEEAT NEEPAWA 
70006 23 /  7/70 OAK BLUFF MAN 4947 9926 BARLEY SIX ROW 
70008 2 9 /  7/70 MELITA 
70009 5) 8)70 LAC-E 
70011 11/  8/70 0 4  WHELITA 
70012 11/ 8/70 0 3  S NELITA 
70018 12/  8/70 13 N PIPESTONE 
70019 12,’ 8/70 0 4  E OAK LW(E 

70020 12/  8/70 05 E BRANDON 

70021 11,’ 8/70 02 S NLLITA 

70023 1 0 1  8/70 DAUPHIN 
70024 12/ 8/70 0 1  N PIPESTONE 
70025 12/  8/70 0 8  N PIPESTONE 
70026 2 1 /  8/70 WINNIPEG 

70022 12,’ 8/70 CABXI 

71009 
71010 
71012 
71015 
71017 
71018 
71019 
71024 
71025 
71028 
71029 
71033 
71037 
71039 

7/71 
7/7 1 
8/7 1 
8/71 
8/7 1 
8/7 1 
8/71 
8/71 07 W 
8/71 0 2  W 
7/71 
7 /71  04 S TiiEHEiUiE 
8/71 0 1  Slr KILLARNEY 
8/71 0 1  SE KEYhS 
8/71 0 1  SW W Y h 5  

WIBi<IPEG 
WINNIPEG 
GLENBORO 
OAK LAKE 
ALEXANDER 
CARBiXIIY 
ALEXANDER 
=YES 
KEYES 
RATHWELL 

71040 13; 8/71 GLENLEA 
71041 14/ 8/71 0 2  S MACDONAID 
71043 17/  8/71 0 3  W HOBSON 
71045 17/ 8/71 0 2  S MhNLINE 
71046 17/  8/71 GEIvEST 
71049 17/  8/71 04 S MACDOK?diJ 
71051 3; 9 /71  SHOAL LAKE 

MAN 
ALT 
MAN 
MAN 
MAN 
MAN 

MAN 

M N  
SAS 
MAN 
X A N  
F A N  
MUN 
kWN 
MAN 
MAN 
MAN 
MAN 
MAU 
MAN 
MAN 
IaN 
MAN 
MAK 
MAN 
MAN 
MAN 
.*w 
MAN 
l thN 
MAN 
MAN 
MhP 
MAN 

4916 10100 W U T  MANITOU 
5228  11344 WhEAT PARK 
4916 10100 WHEAT NEEPAWA 
4916 10100 DURUII WH 
4934 10058 DURUM Wh 
4947 10038 WHEAT NEEPAWA 

4950 9957  WH2AT NEEPAWA 

4916 i o i o o  WRUN wn STWART 6 3  
5037 10828 DURUM Wii D.T. 388 
5109 
4934 
4934 
4953 
4953 
4953 
4932 
4947 
4950 
49 52 
4950 
5014  
5014 
4940 
4938 
49 12 
5014 
5014 
4938 
5003  
5003 
5004  
5000 
5003  
5026 

10003 WIiEAT 
10058 WHEAT 
10058 WHEhT 
9709 BEAN 
9709  WHF.AT 
9709 l3AIILEY 
9915 WhEAT 

10038 BARLEY 
10017 EARLEY 
9920 WiiEAT 

10017 WnEAT 
9907  WnEAT 
9907  WkBAT 
9832 EARLEY 
9 8 4 1  WhEAT 
9942  WUAT 
9907  WhhAT 
9907 WtlLAT 
9709  WhEAT 
9828  WhEAT 
9820 WhLAT 
9819 W W T  
9825 WhEAT 
9828 WHEAT 

10034 WHEAT 

NEEPAWA 
NZEPAW 

MANITOU 

S I X  Ilow 
WINITOU 
iWNIT0U 

NEEPAW 
NYEPAWA 

NEEPAWA 

GLUME 5777 X.T.UNDULO 
LEAP 5781  XiTiH-AV. 
LEAF 5791  X.T.CEREAL. 5792 X.T.CERW. 
LF.AF 5869 P.C.HAL0 5870 P.C.BAL0 
LEAP 5871  P.C.NO HALO 5872 P.C.NO tlAL0 
LEAF 5875 X.T.CEREAL. 5876 X.T.CEREAL. 
LEAF 5879 X.T.CEREAL. 5880 X.T.CEREAL. 
W 5873 X.T.H-AV. 5874 X.T.H-AV. 
GLUME 5893 X.T.CEREAL. 
LEAF 5902 X.T.CEREAL. 5903 X.T.C=. 
GLUME 5910 X.T.CEREAL. 5911 X.T.CEREAL. ~. 
LEAF 5904 X.T.CERW+L. 5905 X.T.CBREAL. 
LEAF 5889 X.T.CEREAL. 5890 X.T.CEHEAL. 
LEAF 5914 X.T.UNDUM 5915 X.T.UPB)UM 
AXD GUIUME: ~~ - 
LEAF 5895 X.T.CEREAL. 5896 X.T.CEREAL. 
A N D  GLUME 
NECK 5897 X-T-CEREAL. 5926 X.T.CEREAL. 
GLUME 
LEAF 
LEAP 
GLUME 
POD 
LEAF 
LEriF 
LEAF 
LLW 
LEAF 
LEAF 
LEAP 
HEAD 
LEAP 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
LEAF 
GLUME 
GLUME 

5898 X.T;CEREAL. 5899 X;T;CEBUL; 
5900 X.T.CWU. 5901 X.T.CEREAL. 
5891 L.T.CERJXL. 5992 X.T.CERWL. 
5906 X-T-CEREAL. 5907 X.T.CEREAL. 
5916 C6R.PLACC. 5921 C0R;FLACC. 
6001  X.T.UNDULQ 
6003  X.T.H-AV. 
6023 X.T.UNDUL0 
6019 X.T.H-AV. 6020 X.T.H-AV. 
6030 X.T.tI-AV. 
6026 X.T.UNDUL0 
6033  X.T.CEREAL. 
6006 X.T.UNDULO 6007 X.T.UbIWI.0 
6040 X.T.CBREAL. 
6042 X.T.H-AV. 
6044 X.T.UNDULO 
6048 X-T-CEREAL. 
6054 X.T.CEREAL. 
6056 X;T;CEREAL; 
6058 X.T.UNDUL0 
6061 X.T.CEREAL. 
6065 X.T;CEREAL; 
6068 X.T.CEREAL. 
6070 X.T.CEREAL. 
6076 X.T.CEREAL. 
6081 X.T.UNDUL0 

5777  
5781  
579 1 
5869 

5873  

5902 

5897 

5900 

59 06 



* D i s t a n c e  (miles) and ‘ d i r e c t i o n  from d e s i g n a t e d  l o c a t i o n .  

ABBREVIATIONS USED IN TABLE 4 

AGP RPNS = Agropyron repens (L.) Beauv.; 
AGRO TuMEF = Agrobactcrium tumefaciens (Smith and 

BELLE PLAI = B e l l e  P l a i n e ;  
CALAPPROYD = Giant  S t r i n g l e s s  Greenpod bean; 
c m o l ~ m  = Char lo t te town;  
M R  = Corynebacterium ~ e h m a n n  & Neumann 1896; 
M R  m c c  = COT. flaccumfaciens (Hedges1 Dowson1942: 
COR INSID = C o r .  insidiosum (McCullach) Jensen 1934; 
MR M I C H  = COI. michigancnse (Smith) Jensen 1934; 
COR SEPED = Cor. sepedonicum (Spieckemann and 

CRYSTAL CI = C r y s t a l  Ci ty ;  
CYEPUS R I V  = C y p ~ e s s  River; 
aRRLINGFOR = Darl ingford;  
DBLW COMMDO = Delwiche C o m n d o ;  
ER = Erwinia Winslow e t  al. 1920; 
ER AMYWV = E r .  amylovora ( B u r r i l l )  Winslow e t  al. 

ER UREDOV = E r .  uredovora (Pon e t  al.) Dye 1963; 
FANNYSTELL = F a n n y s t e l l e ;  
FIELD PI? = F i e l d  peas ;  
FORT SIMPS = F o r t  Simpson; 
GAINSBOROU = Gainsborough; 
G STRLS GPD = Giant  S t r i n g l e s s  Greenpod bean; 
GILBERT PL = G i l b e r t  P l a i n s ;  
HALO = Producing a c h l o r o t i c  h a l o  i n  o a t s ;  
HED HELX = Hcdera h e l i x  L. ; 
IRRI 422 ETC = I n t e r n a t i o n a l  R i c e  Research I n s t i t u t e  

KAPUSFASIN = Kapuskasing; 
LATH VEN = Lathgrus venosa Muhl.; 
LIMA BN = Lima bean; 
LTH 4363-32 = Lethbr idge ,  AB 36-1991 X T i t a n ;  
LTH 5134-4 = Lethbr idqe ,  
L 50824-12-5 = Lacombe, 508-24-12-5; 
MTCLM x ANOID = Montcalm X Anoidium; 
MTN = Mountain; 
P = Pseudomnas Migula 1894: 
P.C. = Pseudomnas mronafaciens ( E l l i o t t )  S tevens  

P.C. NO HALO = Pseudomnas coronafaciens, l e s i o n s  

Townsend) Conn. 1942; 

Kot thoff )  Skaptason hi Burkholder 1942; 

1920; 

442-2-50-2-2-3; 

Harlan X Montcalm; 

1925; 

l a c k i n g  c h l o r o t i c  ha lo ;  

P.  STRIILF = P s m d o m n a s  s t r i a f a c i e n s  ( E l l i o t t )  Starr 

P .  GLYCINEA = Pseudomnas glycinea Coerper 1919; 
PIGEON LAK = Pigeon Lake; 
PLWT MOUN = P i l o t  Mound; 
F. LACHRY = Pseudomanas Iachrymans (Smith and Bryan) 

PS ATROFAC = Pscudomnas a t m f a c i e n s  (McCulloch) 

& Burkholder 1942; 

Carsner  1918;  

Stevens  1925;  
FOPLAR POI = Poplar P o i n t ;  
P. PHASEOL = Pseudomnas phaseol icola  (Burkholder) 

P. TOMATO = Pseudomnas tomato (okabe) Alstatt 1944; 
PORTAGE LA = Portage l a  P r a i r i e ;  
P. PIS1 = Pseudomoms p i s i  S a c k e t t  1916; 
QUACK 6x2 = Agrapgmn repens (L. 1 Beauv. ; 
R RK X MINHDY = Red Rock x Minhardy: 
SEDmNS CR = Seddons C o r n e r  n e a r  Buchan, Man.; 
ST. EUSTACH = st. Eustache; 
ST. FPdNCOI = S t .  F r a n c o i s ;  
STE ROSE = S t e .  ROse du Lac; 
Tx K-SG = Tarsx icum Kok-saghz Rod.; 
ST. J E A N  BT = S t .  Jean  B a p t i s t ;  
UNIDENT PP = U n i d e n t i f i e d  b a c t e r i a l  p l a n t  pathogen; 
UNION FQIN = Union Point :  
V-EK H = Vanltleek H i l l ;  
VCT X GN R 578 = V i c t o r y  x Green Russ ian ,  s t r a i n  578; 
WHEAT = S p r i n g  Wheat (bread wheat) ; 
WINNIPEG B = Winnipeg Beach; 
x = Xanthomnas Dowson 1939; 
X .  CRMPEST = X. campestris (Pammel) DOWSOn 1939; 
X. CAROTAE = X. carotae  Wendrick) Dowson 1939; 
x. m E m E  = X .  hederae (Amaudl Dewson 1939; 
X. PHASEOLI = X. phaseol i  (Smith) D O W S O ~  1939; 
X.T. = Xanthomnas traN1UCenS (Jones ,  Johnson and 

X.T. CER = X. t .  f. sp. c e r e a l i s  Hagborg 1942; 
X.T. H = X. t. f .  sp. hordei Hagborg 1942; 
X.T. H-A = X .  t. f. sp. hordei-avenae Hagborg 1942; 
X.T. SECAL = X. t. f .  sp. s e c a l i s  (Ready, Godkin and 

X.T. m m 0  and XTU = X. t. f .  sp. undulosa (Smith e t  

x. VESICAT = X. vesicatooria (Doidge) Dowson 1939. 

Dowson 1943; 

Reddy) Dowson 1939; 

Johnson) H a g b o r g  1942; 

al.) Hagborg 1’342; 

2 
3 
a 
h 
5 
0 
B 
P 

% 

a 
S 

9 

s 
Y 




