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CEREAL RUSTS IN CANADA IN 1961

G. J. Green and D. J.

RUST DEVELOPMENT IN WESTERN CANADA I N 1961

Prevalence of the, Cereal Rusts

Rust of Wheat

Although leaf r u s t of wheat (Puccinia recondita Rob. ex. Desm.) was

the most prevalent of the cereal rus t s in 1961 it was even l ess common than

in 1960 and caused little o r no damage. It was first observed on July 11 a t

Morden, Manitoba, and a t Kyle, Saskatchewan. In other years i t  has been

found a s ear ly a s the middle of June. After its late appearance it developed

slowly and on August 9, when harvesting was beginning in southern Manitoba

and southern Saskatchewan, only a scattering of moderately res is tant type

infections were present in fields of the resistant variety Selkirk in southern

Manitoba. Infections were light also (up to on susceptible variet ies in

experimental plots.

than in Manitoba.

Leaf rust was l e s s common on the western prai r ies

Stem R u s t of Wheat

Stem rus t of wheat (P. graminis Pe r s . f , sp . t r i t ic i  Er ikss .  and

Henn.) was scarce in Canada in 1961. It usually appears in

southern Manitoba in the third or fourth week of June but in 1961 it was

found first a t Kyle, Saskatchewan, on July 13. It was not found in Manitoba

until July 24, at Morden. Rust development was slow and on August 9 only

sma l l amounts were present on susceptible varieties in experimental 

plots in southern Manitoba and traces were present on susceptible

L. The most stem rus t observed in a commercial field w a s a t race

to on a l l plants in a very late field of Montcalm barley one mile nor th of

Swan River on August 22.

variety Selkirk in Manitoba,

s ca r ce.

It was not found in fields of the res is tant wheat

In Saskatchewan and Alberta stem rus t was

Stem Rust of Oats

Stem rust of oats (P. graminis Pe r s . f. avenae Erikss . and

Henn.) rare ly in Western Canada in 1961. It was not found

until August 1 a t Morden, Manitoba, and infections were found only seven

t imes during the remainder of the growing season. It was not reported in

Saskatchewan o r Alberta. I

Crown Rust of Oats

was not found in Western until August 9 a t Altona, Manitoba,

the remainder of the growing season mere  t races  were observed only in the

Red River Valley and adjacent a reas .

Crown r us t of oats (P, coronata Cda. v a r . avenae Fra se r Led.)
During

a s Report No. 17, Plant Pathology Section, Canada Department of

Agriculture R e sear c h Station, Winnipe Manitoba ,

t Pathologists,



the of Rust

that in a r e a s . Throughout of

Ma Saskatchewan, precipitation A p r i l 1 to September

of normal . In rainfal l was, only below

period. The commenced e a r l y in the r u s t a r e a of

Snowfall was light the previous

and of it disappeared during March ea r ly Surface

mois tu re adequate for seed germination but subsoil mois ture r e

f rom were poor to fa i r . Precipi tat ion continued to be

l igh t p rogres sed rapidly af te r mid.-May when tempera tu res  rose .  

The w a r m weather continued into June, promoting germination and rapid

e a r l y growth. Showers during June and the half of July al leviated the

drought in a few local i t ies but general r a i n s not occur until towards the

end of July. The ra ins , where they occurred , came too late to great ly

improve yield prospects . Hot, dry weather prevailed Manitoba and

Saskatchewan during e a r l y August and harvest ing under way in southern

a r e a s by August 9 .
The ext remely dry conditions in the r u s t a r e a , the r u s t r e s i s t ance of

the c e r e a l var ie t ies , and a deficiency of r u s t

(Table 1) reduced c e r e a l  r u s t  infection to negligible amounts.

l ight  spore  shower occur red in the l a s t week of June, subsequent infection

w a s l imited by the lack of moisture to a m e r e sca t te r ing of wheat leaf rus t .

The of d r y conditions and a scarc i ty of a i r- borne

prevented any appreciable development of r u s t on susceptible var ie t ies  for  

the rema inde r of the growing season.

._..--
feature of the weather in C a n a d a in 1961

a

Prevalence of Air-borne Rust Spores in Western Canada

The amount of air- borne r u s t inoculum in Western Canada in 1961 was

de te rmined by exposing vaseline-coated microscope s l ides in spore t r a p s and

counting the number of spores caught on each The s l ides  were  exposed

f o r 48-hour periods a t Winnipeg, Morden, and Brandon, Manitoba, and a t

Head, Regina, and Saskatoon in Saskatchewan.

of the R e s e a r c h Station a t Saskatoon on the number of s p o r e s

on sl ides exposed at Saskatoon.

w e r e examined a t Winnipeg. The number of s t e m r u s t and leaf r u s t s p o r e s

caught during each 48-hour exposure, expres sed as spores per square inch
of sl ide except  a t Saskatoon, a r e shown in Table 1.

Western C a n a d a i n

detected a t Winnipeg on June 22-23 and by June 26-27 spores were caught a t

a l l s p o r e - t r a p Locations.

rus t and leaf r u s t  a t  on June 2 4- 2 5 .

The Plant Pathology

The s l ides f rom the other locations

The numbers of spores caught ref lec t the sca rc i ty of r u s t in

The f i r s t spore shower of the season was f i r s t

The la rges t numbers of caught were 11

I n 1960, a
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May 3-4
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May
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4-5
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12-13

14-15

16-17
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20-21
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24-25

26-27

28-29

June Total  

June

July

2-3

4-5

6-7

10-11

12-13

14-15

16-17

18-19

20-21

22-23

24-25

26-27

28-29

30-31

July Tota l

1-2

3-4

5-6

7-8

9-10

11-12

13-14

15-16

17-18

19-20

21-22

23-24

25-26

27-28

29-30

Total

Tota l

of

Number of

Table 1. of urediospores of s t e m r u s t and leaf r u s t caught on vaseline-coated sl ides, exposed

for about 48 hours a t three locations in Manitoba and at three locations in Saskatchewan in 1961.

Saskatoon
Stem Leaf Leaf Stem Leaf Stem Leaf Stem Leaf Stem Leaf
Rust  Rust  Rust  Rust  Rus t Rust Rus t Rust Rus t  Rus t  Rust Rus t

0 0 

0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0

0 1 0 0 00 0 00 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 

1 0 0 0 0 0 0 0 1 1 

0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 00

0 0 1 0 01 0

0 1 0 0 0 0 0 0 0 0

2 0 0 0 0 1 1 2 1

0 0 0

0 0 0 0

0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0

0 0 0 0 

0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 1 0 0 

0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0 0 0 0

0 0 - - 0 0 0 0 0 1 0 0

0 0 2 3 0 0 0 1 0 1 0 0

0 0 0 0 0 0 1 2 0 1 0 0 

0 2 0 0 0 0 0 0 0 0 0 0 

0 2 1 1 29 0 2 0 0 0 0 0 0

8 12 5 4 2 4 0 2 2 4 0 8

0 0 0 0 5 0 100 0

8 16 18 37 3 7 5 2 13 0 18

0 0 0 3 0 0 2 2 0 2 0 5
0 0 1 1 1 3 2 1 0 0 0 0

0 2 0 0 1 2 2 0 0 2 0 0

0 2 0 0 0 0 1 0 2 3 0 0

3 5 2 0 2 5 2 1 3 0 9

0 0 3 3 2 0 1 3 0 0 3 12

0 0 1 0 0 0 0 0 0 0 0 0

0 0 1 3 0 0 0 0 0 4 0 0

1 0 0 0 0 0 0 4 0 3 0 9

0 0 0 0 0 0 0 0 1 1 0 2

0 0 0 0 0 2 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 2 0 5

2 4 1 3 0 3 0 2 2 0 0 9

0 0 0 6 0 0 0 0 0 4

0 0 0 0 0 0 0 0 0 12

0 0 0 0 0 1 0 0 0 0 0

0 0 00 0 0

0 0 0 0 0 l(? 0 0

0 0 0

0 0

0 0

0

7 13 7 14 3 15 12 14 7 21 6 69

1 3 0 3 0 0 0 0 0 240 0 
5 0 4 0 3 0 4 1 6 0 19

1 4 0 0 1 3 0 3 0 270 3
0 6 0 4 0 0 0 0 0 242 7
2 4 4 7 0 0 2 6 0 68 4

4
8

3

1

12 21

8 1 2 0 6 0 4 0 21

17 0 4 1 4 6 4 2 12

17 6 8 10 8 5 0 2639 3
2 1 1

28 2 6 0 3 4 10

4 2 0 4 0 4 0 4

4 10 8 16 0 8 6 1 7

8 15 9 8 2 9 1 1

7 14 14

8 5 

1 3 4
8

2 8 1 1

5 5

12 16 2 5 
71 123 84 161 18 51 26 66

88 153 109 

2 159 

27 71 8 246

s p o r e s per square inch of

s p o r e s per slide
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rus t 316 r u s t 219 spores wcre caught at on

25- 20 . nuinbcr of s p o r e s caught in August, 1961, is corn-

to In 6773 leaf s p o r e s were caught a t

18-19,

s p o r e s on August 15-16.

in 1961 w c r e 293 s t e m r u s t and 863 leaf r u s t .

2715 and 19, 587 respec t ive ly .

l a r g e s t nuinbcr of caught in

In 1960 the

to ta l of

CEREAL RUSTS AND OTHER DISEASES I N THE RUST NURSERIES I N 1961

In 1961, the r u s t n u r s e r i e s were grown a t 34 locat ions in  Canada with

a t l e a s t one n u r s e r y in e a c h Province . Most of the n u r s e r i e s were planted and

c a r e d fo r by co- ope ra to r s whose a s s i s t a n c e  m a k e s  th i s  p ro jec t  possible.

the plants w e r e approaching maturi ty ,  e a c h co- opera tor sen t a s m a l l sheaf from

e a c h r o w in the n u r s e r y to Winnipeg, where d i sease  r a t i ngs  were  a s s e s s e d .

r a t i ngs  appea r  in Tables 2 to 7.

The va r i e t i e s grown in the n u r s e r i e s  a r e :  Wheat: R . L.

1313; Lee, R . L. 2477; Kenya F a r m e r , R . L. 2768; Red Bobs; Marquis , R . L.

84; Mindum, R . L. 1344; Thatcher , R . L. 1945; Selkirk, L. 2769;

Canthatch, R . L. 2936; Exchange, R . 1803; Frontana, R . L. 2336; Ramsey ,

Ld. 369; Pembina , R . L . 2814. Oats : Bond, R.L. 1130; R.L.  3 ;  

E x e t e r , R . L . 53; G a r r y , R . 1692.27; Clinton, R.L. 66; Landhafer ,  R.L.  

Rodney, R . L. 2123; C.I. 4023; C e i r c h dubach, R . 269. Barley:  Montcalm,  

C.A.N. 1135; Vantage, B r . 1356; Park land , B r . 3833. Rye: Pro l i f ic .

F l ax : Bison, Dakota, and Raja.

When

S tem R u s t of Wheat

The amount  of wheat s t e m r u s t on the suscept ible v a r i e t i e s Red Bobs

a n d Marquis in the n u r s e r i e s (Table 2) ind ica tes that conditions fo r r u s t

deve lopment were v e r y different in E a s t e r n and Western Canada in 1961. In

W e s t e r n Canada, a p a r t f r o m Cres ton , B. C.,  the highest s t e m r u s t r a t i ng

w a s in the n u r s e r i e s in Manitoba.

n u r s e r i e s exceed The small amount of r u s t on suscept ible va r i e t i e s  i n  

the n u r s e r i e s in the P r a i r i e P rov inces is at t r ibutable , for the m o s t par t , to

the l ack of moi s tu re .

Phys io logic r a c e s u r v e y s have indicated tha t r u s t inoculum f r o m the p r a i r i e s

is no t c a r r i e d into the Cres ton a r e a and that  Cres ton is in an ecological reg ion

tha t  inc ludes  no r th- eas t e rn Oregon, e a s t e r n Washington and wes t e rn Idaho.

Modera te to s e v e r e infections o c c u r r e d in m o s t  n u r s e r i e s  in Ontar io and Quebec

a t Kentville and in Nova Scotia.

v a r i e t i e s was caused mainly by r a c e 56 which, presumably, w a s c a r r i e d into

E a s t e r n Canada by a i r cu r r en t s , and able to develop under the cool, m o i s t

condi t ions tha t prevai led t h e r e ,

predominance of r a c e 56 and the reduced prevalence of r a c e 15B. The v a r i e t i e s

L e e , Mindum, and  Thatcher ,  that are r e s i s t a n t to r a c e 56 and to

r a c e w e r e lightly rus ted . The r e s i s t a n t va r i e t i e s Kenya F a r m e r , Selkirk,

and Pembina were f r e e  f r o m  in all n u r s e r i e s .

In m o s t y e a r s infections in the Manitoba

Moderately heavy infections a r e usua l a t Cres ton .

The s e v e r e rus t i ng of the suscept ible

The reac t ions of the different va r i e t i e s in the n u r s e r i e s r e f l e c t the
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Table 2. P e r c e n t of s t e m r u s t of wheat  (Puccinia  t r i t i c i )
I__-on 13 w h a t va r i e t i e s in 34 uniform rust ,-.-n u r s e r i e s.-.in Canada in 1961.

Local i ty

Saanichton, B.
A g a s s i z , B. C.

C.

B e a v e r lodge, Alta .

Edmonton, A l t a .

Le thbr idge , Alta.

Alta .

Scot t ,  Sask.  

Mel for t , Sask.

Indian Head,  Sask.  

Br Man.

Morden , Man.

Winnipeg, Man.

F o r t William, Ont.

K a puska sing, Ont.
Catha r ine s , Ont.

Guelph, Ont.

Kemptvi l le , Ont.

Me r r i ckv i l l e , Ont.

Minde moya, Ont.

A ppleton, Ont.

Ma cdonald College,  .
Lennoxvi l le , Que .
Ste. Anne la Que

Normandin , Que.

A ssomption, Que.

F r e d e r i c t o n , N. B.

N. S.
N.S.

N. S .

Char lo t t e town, P. E. I.

Johns W e s t , Nfld.

Doyle Nfld.

. .

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 5 0 3 0 1 0 0 O t 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 t o 5 1 0 0 0 t t t:

0 0 0 3 0 0 - 5 0 O t 0

0 0 0 5 5 0 0 0 0 0 0

0 0 0 5 0 6 0 0 0 0 0 0 0

0 1 0 7 0 4 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

1 0 0 7 5 70 0 2 0 0 2 5 0

0 0 0 8 0 7 0 0 0 0 0 1 0

0 0 0 0 5 0

0 2 0 7 0 70 t 0 0 t 3 0

t 0 0 0 0 0

0 0 0 2 0 3 0 0 0 0 0 0 0

0 t o 0 0 0 0 0

t t 5 t

0 0 0 3 0 4 0 0 0 0 O t

0 t 0 9 0 90 t t 0

0 0 0 0 0 0 0 0 0 0

0 0 0 4 0 4 0 0 0 1 t

0 0 0 0 0 0 0 0 0 0 0

0 0 0 5 0 6 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 - 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

t o

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
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Local i ty

a,

k
a,

k

0

a, a,

h
a,

B. C.

B. C.

Saanichton,  B.  C.

L e thb r idge, A l t a .

Brandon , Man.

Morden, Man,

Winnipeg, Man.

F o r t William, Ont,

puska ing, Ont. 

Ont,

Guelph, Ont.

Kemptvi l le , Ont.

Me r kville, Ont.
Mindemoya,

A ppleton, Ont,

Macdonald College, Que.

Lennoxville,

Ste . Anne de la , Que.

Normandin , Que.

A ssompt ion ,

F r e d e r i c t o n , N. B .

N. S.

Charlot te town, P.E. I,

5 0 5 1 0 1 0 0 10 0

70 15 35 75 65 25 70 30 70 5

25 15 15 30'  15 15 35 t 25 5

1 1 t 5 5 0 1 1 5 0

- - - - 0
2 2 1 3 2 0 5 1 5 0

65 5 5 65 60 0 60 10 45 0

50 2 5 65 40 0 50 10 50 0

35 10 10 40 40 2 35 10 35 t

60 5 15 50 45 3 60 20 65 t

30 t 1 40 30 t 40 5 30 t

50 5 10 40 25 10 35 1 5 40 5

40 t 5 25 40 t 40 0 30 t

15 0 t 10 10 t 10 0 0

50 25 20 55 5 5 20 60 10 60

1 5 20 20 t 10 t 15 t

30 35 75 70 15 20

2 3 15 15 0 20

30 2 5 40 35 0 40 10

75 25 55 5 20 70 10

0 0 0

t 5 25

5 5 t

0 O t

0 0
0

0 O t

0 O t

O t l

0 0 0
1 2 10

t 5 1

2 t t

5 5 20

1 5 t

0 0 0

5 10 10

5 10 10
0 0 0

3 O t

1 leaf r u s t w a s no t found in 11 n u r s e r i e s . F o r complete of n u r s e r i e s

see Table 2,
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Table 4. cent of r u s t of oats (Puccinia avenae)

in 1961 9 oat varieties’ in 15 uniform rust nurseries, in

Locality

Kemptville, Ont.

Me rrickville,

Mindemoya, Ont.

A ppleton, Ont.

Macdonald College, Que.

Lennoxville, Que.

Ste. Anne de la Que.

Normandin, Que.

Assomption, Que.

Fredericton, N. B.

Kentville, N. S .

Brule, N.S.

N.S.

Boulardarie, N. S .

Charlottetown, P.E.I.

10 10 5 25 5 30 15 5 10

80 ‘70 30 30 50 80 60 5 40

t t 0 0 0 t t o 0

70 70 70 70 70 70 70 10 50

0 0 0 0 0 t 0 0 0

0 0 0 0 0 t t o t

1 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 1

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

5 1 0 l o 1 - - 0 0 --

0 t 0

No rus t was observed in nurse r ies west of Kemptville, Ont., o r in

nurse r ies in Newfoundland.

shown in Table 2.

A dash signifies that no observation was made.

The locations of these nurse r ies a r e

Leaf Rust of Wheat

Provinces while infections in B.C. and Eastern Canada were s imilar to those

in 1960 (Table 3 ) .

The infections on Mindum, Ramsey, Selkirk, Pembina, Exchange, 

and Frontana were a l l of a res is tant o r moderately res is tant type. Observa-

tions in some cases were made on over-mature plants which would give an

exaggerated estimate of ru s t infection on res is tant variet ies since a partial

breakdown of ru s t resistance often accompanies leaf senescence.

Leaf ru s t of wheat was scarce in the nurse r ies located in the Pra i r i e

Stem Rust of Oats

indicated by the lack of infection in most rus t nurse r ies (Table 4). Moderate

to severe infections occurred only a t Kemptville, Merrickville, and

in eas tern Ontario where barberry occurs.

nurse r ies suggests that barberry may occur in those localities where even 

smal l amounts of rus t were observed.

The scarci ty of oat s tem r us t throughout Canada in 1961 is clearly

The absence of r u s t in most
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Table 5. infection of crown r u s t oats coronata avenae 

on oat var ie t ies a t 14 locations, in

Locality

I

C.

F o r t William, Ont.

Guelph, Ont.

Kemptville, Ont.

Merr , Ont,

Mindemoya, Ont.

A ppleton, Ont.

Macdonald College, Que.

Lennoxville,

Ste. Anne de la Que.

Assomption,

Kentville, N. S.

Brule , N.S.

Charlot tetown, P.E.I.

.

10 0 2 1 2 0 0 0 0

15 t 1 5 5 5 t 5 5 t

45 0 40 1 5 15 t 25 15 10

25 1 30 20 25 1 15 15 0

25 t 25 1 5 25 t 15 5 t

30 2 30 10 25 3 15 20 t

1 0 1 0 1 0 0 0 0

15 2 1 5 2 5 2 t 1 t

5 0 5 0 0 0 0 5 1

No crown r u s t was found in the other 20 nurse r i e s . See Table 2 for a

complete l i s t of the nurse r i e s .

The severe infection in the three eas te rn Ontario n u r s e r i e s on the

var ie ty Gar ry , which is highly res i s t an t in Western Canada, indicates that

the r a c e s in these local i t ies a r e mostly the 6A-13A type, The variety

4023 had comparatively light infections a s was to be expected since it is

res i s t an t to r a c e s 6A, 8A, and 13A.

Crown Rust of Oats

1961 (Table 5).

Saskatchewan, and Alberta while infections were generally light in E a s t e r n

Canada,

The Rusts of Bar ley and Rye

(Table 6) were distributed much like the wheat rus ts .

identifications indicate that the wheat r u s t s were c a r r i e d into Eas te rn Canada

by air cur ren t s , it s e e m s likely that the r u s t s on barley and rye , for the mos t

part , were spread a l so by a i r movements. Apparently the s t em r u s t observed

on the susceptible barley variety Montcalm was mostly wheat s t em rus t .  Leaf

r u s t of bar ley was generally sca rce and the severe infection at Mindemoya,

Crown r u s t was s c a r c e o r absent in most of the r u s t n u r s e r i e s in

There was no crown r u s t in any 'nursery located in Manitoba,

The leaf r u s t s and s tem rus t s of bar ley and rye in the n u r s e r i e s

Since physiolgic r a c e
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6. 1961 of r u s t g r amin i s ) and

( on ba r l ey  va r i e t i e s  and of

r u s t on Pro l i f i c r y e in uniform r u s t n u r s e r i e s

in Canada.

Local i ty

Saanichton, B. C.

B. C.

B. C.

B eave rlodge,  Al ta  .
E dmonton, A .
Lethbridge, A l t a .

Alta.

Scott ,  Sask. 

Melfor t , Sask.

Indian Head, Sask.

B Man.

Morden, Man.

Winnipeg, Man.

F o r t W i l l i a m , Ont.

Ka pus ka ing, Ont.
Ont.

Guelph, Ont.

Kemptvi l le , Ont.

Merr ickvi l l e , Ont.

Mindemoya, Ont.

ppleton, Ont.

Macdonald College,

Lennoxville, Que.

Anne de la

Normandin,

Assomption, Que.

F r e d e r i c t o n , B.

N. S.

N.S.

Bou la rda r i e , N. S.

Charlot te town, P.E.I.

J o h n ’ s West, Nfld.

Doyle Nfld.

B r u l e , N.S.

S tem R u s t

0 0

0 0

50 30

0 0

0 0

0 0

0 0

0 0

0 0

0 0

1 0

t o

0 0

t o

0 0

0 0

30 0

30 10

t 5

5 0

30 5

0 0

0 0

t o
0 0

t o
0 0

0 0

0 0

0 0

0 0

0 0

0

0

5

0

0

0

0

0

0

0

0

0

0

0

0

0

0

5

t

0

LO

0

0

0

0

0

0

0

0

0

t

0

0

5

0

5

0

0

0

0

0

0

0

t

0

0

0

10

5

0

60

5

0

t

0

0

t

0

2

0

10

0

t

0

0

0 0

0 0

5 5

0 0

0 0

0 0

0 0

0 0

0 0

0 0

t t

0 0

0 0

0 0

5 10

5 5

0 0

60 60
5 5

0 0

O t

0 0

0 0

t t

t t

2 2

0 0

10 10

0 0

t t

0 0

0 0

S t e m Leaf

R u s t R u s t

P ro l i f i c

0

0

5

0

0

t

0

0

0

0

0

0

0

0

0

0

10

30

60

t

20

t

0

t

0

1

0

50

0

0

0

1

0

0

0

30

5

0

0

0

0

0

0

0

0

0

0

15

1

0

20

20

25

60

20

25

25

10

0

10

35

0

0

20

0
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0 3 3 0

3 0

0 3

0 0 0 2

0 0 0 1

0 2 1 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0  0 0  

2 1 0 0

2 2 0 0

2 1 0 0
4 4

4 3 0 0

0 1 2 0

4 3 2 3

4 4 4 3

4 3 4 0

4 4 0 0

4 3 0 3

3 3 2 2

1 2 0 2

3 4 0 1

3 2  0 3  

4 4 0 2
0 2

3 3

0 0 0 0

4 0 0 2

0 0 0 0

0 1 0 0

0 0 0 0

0 0 0 3

4

Vol. 42 , No. 1 Can. Plant Dis. Survey March

I a t locations-in

Saanichton, B. C.

Agassiz , B. C.

B. C.

Beaverlodge , Al ta .

Edmonton, A

Lethbridge, Alta.

A l t a .

Scott, Sask. 

Melfort, Sask.

Indian Head, Sask.

Brandon, Man,

Morden, Man,

Winnipeg, Man.

F o r t William, Ont.

Kapuskasing,

Catharines, Ont.

Guelph,

Kemptville, Ont.

Me rr ickvi l le , Ont.

Mindemoya, Ont.

A ppleton, Ont,

College, Que.

Lennoxville,

Ste. Ann de la

Normandin,

Assomption, Que.

F rede r i c ton ,

Kentville, N. S.

Bru le , N.S.

N.S.
Boulardar ie , N. S.

Charlottetown, P.E.I.
West, Nfld.

Doyle s, Nfld.

0 0 0

0 0 1

0 0 0

0 0 0

0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 2 3

0 0 2

0 0 0

0 2 3

3 3 4

4 3 0

1 3 4

4 3 3

1 2 3

1 1 4

0 2

0 0 4

1 1 3

0 0 1

0 2 3

1 1 4

0 0 3

0 0 4

2 2 0

0 0 0

0

0 2 3 0 0

0 0 0 0 0

3 2 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 - - -

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

1 - 0 0 1

1 1 0 0 0

0 0 0 0 1

1 0 0 0 0

0 0 0 0 0

0 - 0 0 0

3 2 4 0 0

2 3 0 0

2 0 0 0 0

2

3 2 - - -

0 0 4 - -

0 1 0 0 0

1 0 0 0 0

0 0 0 3 0

1 1 0 0 0

0 0 0 0 0

1 2 - - -

0 0 0 0 0

0

1 1 0 0 0

0 0 0 0 0

0 0 - - -

t r ace , 2 = light, 3 moderate , 4 heavy

Far the r u s t s 1 = t r a c e 2 - over

0

0

4

0

0

0

0

0

0

0

0

0

4
3

3

2

4

3

0 0

0 3

2 2

0 0

0 0

1 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 2

0 1

0 0

2 2

3 2

4 3

1 4

2 2

1 3

0 3

1 2

0 0

1 2

0 1

3 3

0 0

0 0

1 2

0 0

A dash signifies no observation was made

Septoria on wheat observed on the variety Lee, Septoria avenae

on the var ie ty Rodney.
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C

is

probably f rom conditions for development which were

the

a t locations in E a s t e r n Canada.

s t e m of r y e were not observed

common occur r ence in

of r y e f r o m  b a r b e r r y  probably

Rus t

Bison (5%) in the a t Beaverlodge, Alta.

Rus t on flax (Melampsora (Ehrenb . ) Lev.)  was only on the

Diseases o ther than Rus ts .

A s u m m a r y of the incidence of the and some other common

d i s e a s e s of c e r e a l s is presen ted in Table 7. Powdery mildew (Erys iphe

g ramin i s DC. e x Mkrat) and Septor ia  leaf blotch (Septoria of wheat

w e r e not ve ry common in 1961. 

a t and Merrickvi l le in Ontario.

(Septor ia  avenae F r a n k f. sp . avenae)  was widespread and often s e v e r e in

n u r s e r i e s in E a s t e r n Canada.

in Sorok.)  Shoemaker)  was the m o s t common of the leaf d i s e a s e s of ba r l ey

but it did not occu r in n u r s e r i e s in the P r a i r i e Provinces .

shown in Table 7, was observed only in the n u r s e r i e s a t Beaverlodge

(modera t e ) and Edmonton (light). A s m a l l amount of physiologic spotting

of ba r l ey was observed in the n u r s e r y a t Ste. Anne de la Poca t i e r e , Que,

Severe infections of mildew o c c u r r e d only

Speckled leaf blotch of oa t s

Spot blotch (Bipolar is sorokiniana (Sacc. 

Scald of bar ley (Rhynchosporium secalis (Oud.) J. J. Davis),  not 

DISTRIBUTION O F PHYSIOLOGIC RACES

Puccinia g ramin i s Pers. f . sp. E r i k s s . and Henn.

(Table 8).

small amount of s t em r u s t that developed in 1960 and 1961 may account, in

pa r t , fo r the few r a c e s isolated. In 1959, 249 i so la tes were identified, in

1960 the number was 164, and in 1961 it was 151.

i so la tes ) continued to predominate in 1961 and inc reased slightly in preva lence ,

R a c e (Can.) was next  in  o r d e r of prevalence (9. of the iso la tes ) but

r a c e group declined in prevalence f r o m of the i so l a t e s in 1960 to 11.3% 

in 1961.

two in 

a r e dis t inguished by the i r virulence on va r i e t i e s ,of durum wheat.

(Can.) can a t t ack Golden Bal l and R a m s e y and (Can.) can a t t ack Langdon

and, to a l e s s e r degree , Yuma. The widespread cultivation of Langdon and
in Nor th Dakota may account for the presence of these r a c e s . The d i s-

appearance of r a c e 15B-1 (Can.), which is r ega rded a s the or ig ina l r a c e is

of in t e r e s t . It became prevalent in 1950 caused seve re l o s s e s in 1953, 1954, 

and 1955.

identified in 1961 were not common. 

like: r a c e 56, do not threa ten the va r i e t i e s recommended in the r u s t a r e a of

Wes te rn Canada.

h o s t va r i e t i e s , although the va r i e t i e s Kota, Spe lmar , Kubanka, Acme , and
were omi ted in l a t e r s tages of the survey. were identified

Nine r a c e s of wheat s t e m r u s t were identified in Canada in 1961

In 1960, twelve r a c e s were found and 20 o c c u r r e d in 1959. The

Race 56 (72.8% of the

The number of sub races of 15B found diminished f r o m five in 1960 to

Race 15B-4
The two subraces found in 1961 (Can.) and 15B-4 (Can,))

It w a s i s o l a t e d i n e v e r y yea r f r o m 1950 to 1960. The other

They have been found in e a r l i e r  y e a r s  and,

Physiologic r a c e s identified by means of the s t anda rd different ia l
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Total

I so la tes

7

1

14

3

5

1

8

2

110

provinces of r a c e s of

collected on wheat, bar ley and g r a s s e s in
I-

cent of

Total I so l a t e s

4.6
0.7

9 .3

2.0

3 . 3

0.7

5 . 3

1 . 3

72.8

11

(Can.)

15B-4 (Can.)

17

29-1 (Can.)

38

48A

56

Tota l No. of

Iso la tes 4 20 60 58 4 5 151 100.00

Table 9, Infection types produced on supplementary host and other wheat va r i e t i e s

by r a c e s of s t e m r u s t identified in 1961.

Variety

Marquis  Marquis .  Marquis  No. ofGolden
Race

Lee Bal l  Yuma S r 6  S r 7  S r 8  Sr9 SrlO Cul tures

11

11

11

(Can.)

15- B- lL (Can,

15B-4 (Can.) 

17

17

17

(Can. )
38

48A

56

2 I

2 ; l =

2 I

4 ; l -

2 3 c

3 4 

1 ' 2

1 ' 4 ; l -

1 4 ' ; l =

1 4 I

3 ; l=

4 ; l =

2

I

; l=

I

I

,

4

3 t

23CN

23CN

3

23CN

4

4

2 2

2-

2 3 t

2- X-
2 4 4

3 3 3

4 2 X
3 t 2
4 4

2 2
2 2 2

2 2 3 t

4 2

4

1

1

1

14

3

1

1
3

1

8

2

110

va r i e t i e s Lee, Golden Ball, and Table 9).
inoculated with a l l i so la tes but none could a t tack it.

(from Kenya S r 7 ( f rom Egypt Na Sr8 ( f rom Red Egyptian),

Hed Egyptian), and SrlO (f rom Egypt Na have been used with the different ial

hos t s s ince They have become increasingly valuable as different ial hos ts

a n d a s sources of re s i s t ance in breeding programs , These genes can be added

in a n y d e s i r e d combination to fo rmer ly- res i s t an t  commerc ia l  va r i e t i e s  such as

Le e , Thatcher ,  and by backcrossing,  This  method of breeding is

Kenya Farmer was

Five l ines of the variety Marquis, each car ry ing one of the genes Sr6
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advantageous it is on a reasonably complete knowledge of the

type of to commercially acceptable variety. The
use of the

any potentially dangerous s

The reactions of the differential host variet

to the races isolated in 1961 a r e shown in Table 9. When the

res is tant reaction is expressed, Sr6 produces flecks, Sr7 type 2 to type 3

infections with diffuse chlorosis and necrosis , and Sr9 type 2 infections,

and a mesothetic reaction. The and the durum

variety Golden Ball differentiate several in races 11 and 17. It
may be significant that these races were isolated from a re a s where bar-

be r r i e s have been reported,

The practice was continued of attempting to detect new and dangerous 

combinations of virulence by means of a set" composed of highly

res is tant varieties. Uredioepores of about twenty isolates were bulked. The

bulked spores were used to inoculate the wheat varieties Selkirk,

Pembina, C.T. 244, 11-47-26, and

Frontana-K58-Newthatch and the wheat varieties 165,
C.I. 8155, 464, and D.T. 161. D.T. 165 is from the c ros s D.T. 146 x

Langdon and D.T. 161 is from the x 464. No new ra c es

were found,

a s

Puccinia recondita Rob, ex. Desm.

(Table 10). For years, the predominant races have been 5 and 15 in Manitoba

and Saskatchewan, 1 and 11 in Columbia, and race 58 in

Eas te rn Canada. The most notable changes in 1961 were the increased pre-

valence of r ace s 5 and 15 in Ontario and the isolation of race 161.

which has not been previously isolated in Canada, was the prevalent

r ace in B.C. and Alberta. However, the occurrence of race 161 is of no

practical significance,

In 1961, the Committee of North American Leaf Rust Research

Workers published the f i r s t l i s t of supplemental differential varieties for

wheat leaf rus t race identification and described 15 races which were found

in studies with these varieties.

differentials ca r ry the 61.

in were studied on these differentials and nine NA 61 race s

were found.

r a c e s a r e shown in Table 11.

r a c e s in a r e shown in Table 13 while the geographic distribution of NA 61

r a c e s is shown in Table

Eight races of wheat leaf r u s t were isolated in the 1961 race survey

Race 161,

Races identified on these supplemental

A l l cultures isolated in Canada 

The reactions of the supplemental differentials to these nine

The NA 61 races found in the standard physiologic

Pers . f . sp . Er ikss . and Henn,

Canada in 1961 is shown in Table 14. The survey in Western Canada was not 

satisfactory because of the small number of isolates identified.

obtained indicate that race group 1, 2, 5, race group 3, 7, 12 and race group

8, 10, have continued the decline in prevalence which began in 1957. Race

6 (four out of seven isolates) appears to have been predominant in Western

Canada in 1961. In 1960 it comprised less than ten per cent of the isolates

f rom the west. In Eastern Canada races 6, and 13A predominated a s they

did in 1960, 

The distribution of the 12 races of oat stem rust that were identified in

The resul ts



Table 10. Distribution by geographic a reas of physiologic races of Puccinia recondita isolated in 

Canada in 1961

Race

UN

1 1

2 15

3 58

3 161

5 5

9 9

10 11

13 35

Geogr

Maritime

--
I

-- 2

Total Isolates 8 I

Are

Ontario

22

11

2

10

4

1

50

Manitoba

47

B.C.

5

6

10

2

2

1

34

Total

Isolates

6

65

27

12

25

5

13

4

P e r cent of

Total Isolates

3.8

41.4

17 . 2

7 . 7

15 . 9

3 . 2

8 . 2

2 . 6

157 I 100.0

Table 11. Reaction of the wheat varieties making up the NA 6 1 set of supplemental leaf rus t

differential hosts to 9 NA races of Puccinia recondita. 

NA 61

race

number

1

3

4

5

8

10

12

14

Reaction of differential variety 

Lee Sinvalocho Waban

(C.I. 12488) 12110) (C.I. 12992)

R R R R
R R S R
R R S S

R s R R
R S S R
R S S

S S R
s S R R
S S S R



Table 12. Distribution by geographic a reas of NA 61 races of recondita

in Canada in

B.C. Alta.

Man. Sask.

Ont.

Que.
Maritime

Number of Isolates of Indicated Races

Area 3 4 5 7 8 10 1 2 14

3 1 14 7

3 5 38

4 2 1 1 1 32

2 10 3

3 5

Table 13. Number of isolates of NA 61 races of recondita found in certain

standard physiologic races in 1961 in Canada.

1

5

9
1 1

15
35

58

161

4 2

1 24

2

4 1

4 51

2

Isolates
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Province

N.S. Que. Ont. Man, B.C.

Race 6 has been prevalent in Eastern Canada for several  years  and it

This may have occurred but there is no evidence from

might be that it has spread from barberry a r e a s into the

Great Plains region.

the physiologic race survey to support the hypothesis.

Eas te rn Canada is different f rom the race 6 that has suddenly become

prevalent in the west. The western isolates a r e tentatively designated 

r ace 6F because they attack oat varieties carrying only the F gene for '

resistance. The isolates of race 6 f rom Eastern  Canada do not attack

these varieties. 

The race 6 from

Total

Isolates

Table 14. Distribution by provinces of physiologic races of Puccinia

f . sp . avenae identified in Canada in 1961.

P e r Cent of

Total

IsolatesRace

2

4A

6

6A

6F

7

7A

8
8A

10

1OA
13A

1.4

1.4

22.8
37.1

5.7
1.4

4.3

2.9
2.9

1.4

12.9

1

3 2

6

1

1

16

26

4

1

3

2

2

1

4

9

7

4

1

2

Total No.

of Isolates 9 5 2 17 28 7 2 I
Physiologic r ace s were identified by the same methods used in ear l i e r

yea r s but four new hosts were tested in 1961. The variet ies 4023 (genes

BEF?) and R. L. 524.1 (genes BF), which were resistant to a l l isolates, were 

used from the beginning of the survey. A composite of lines carrying the

gene from R.L. 524.1 was added soon after the survey commenced, The

composite was replaced later in the survey by two lines, one (Eagle2 x C.I.

4023) carrying the F gene f rom C.I. 4023 and the other (Eagle2 x R. 524.1)

carrying the F gene from 524.1, The lines with the F gene were useful

in differentiating between race from Eastern  Canada and race 6F f rom

Western Canada, The F gene confers a valuable type of resistance since it is

effective against r ace s and 13A f rom Eastern  Canada. No

important differences were detected between the F gene from 4023 and the 

F gene from R , L. 524.1.

Puccinia coronata Cda. var. avenae Led,

Twenty-four races of crown rus t were identified in 1961 (Table 15). No
est imate of race distribution can be given far the Prai r ie Provinces, since only
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two collections of crown rust were obtained from this area.

were isolated from collections made in Eastern Canada.

isolates, comprising five races , attacked Victoria, twelve isolates com-

prising six r ace s attacked Saia and nine isolates of two race s attacked Land-

hafer. Nearly a l l isolates, regardless of race, attacked Garry and Rodney.

Ninety cultures

Nineteen of these

Table 15. Distribution by geographic a r e a s of physiologic r ace s of Puccinia

coronata avenae collected on oats in Canada in 1961.
_-

Physiologic

Race

201

203

209
210

211

212

216

228

229

230

231

236

239
272

274

275

279

280

284

285

289

294

295
300

Total

Isolates

Geographic a r ea s

Maritime Provinces Ontario and B. C. Total Isolates

Que. and Manitoba

2 0 0 2

0

1

1 1

0

1

1

2

0

0

0

0

0

1

0

2

2

1

3

2

1

8

9
2

1

4
3

1

0

0

1

8

2

1

0

10

0

0

2

4
0

0

0

0

0

0

2

1

0

0

0

0

0

0

1

0

0

1

0

1

0

0

8

20

2

2

6

1

1

1

9
3

1

2

13

1

4

4

5

1

32 58 7 97

Puc c inia hordei 0tth.
f rom Manitoba and Saskatchewan were identified a s race 44 while r ace s 4 and 44
were obtained from Ontario, New Brunswick and Nova Scotia.

C Ten collections of barley leaf r u s t were studied in 1961. A l l collections
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