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STEM RUST OF WHEAT, RYE AND BARLEY IN CANADA IN 1964

G. J. Green}/

Prevalence and importance in
western Canada

Wheat stem rust (Puccinia graminis Pers.
f. sp. tritici Erikss. and Henn.) was an un-
important factor in wheat production through-
out western Canada in 1964. In the rust area
of Manitoba and southeastern Saskatchewan the
predominant bread wheat varieties, Selkirk
and Pembina, were free from infection at matu-
rity and the predominant durum wheat variety,
Ramsey, showed only traces of stem rust. The
bread wheat variety Lee and certain varieties
of durum wheat, which are susceptible to race
15B and not widely grown, had moderate infec-
tions of up to 50 per cent.

Stem rust appeared later than usual. In
most years it is first observed in Manitoba
in the last two weeks of June but in 1964 it
was not found until July 7. 1t developed
rapidly on susceptible varieties in experi-
mental plots in Manitoba and southeastern
Saskatchewan. Infections were first observed
on July 2k in central Saskatchewan end on
July 23 in southern Alberta. Infections were
light but widely distributed in those pro-
vinces at harvest.

Losses from stem rust were small in ag-
gregate but the severe infections on sus-
ceptible varieties in experimental plots in
the main rust area demonstrated that, des-
pite the late initial appearance of the rust,
abundant inoculum was carried into the area
and environmental conditions favored its de-
velopment. The resistance of the predominant
varieties again prevented a destructive epi-
demic.

Incidence in the rust nurseries

Uniform rust nurseries that included the
varieties shown in Table d1were grown at 37
locations across Cenada in 1964. The nur-
series were cared for by Canada Department of
Agriculture and University personnel. A
small sheaf was cut from each row of each
nursery before the plants matured and sent to
Winnipeg where disease ratings were made.

4/ Plant Pathologist, Canada Department OT
Agriculture Research Station, Winnipeg,
Manitoba.

The susceptible varieties Red Bobs and
Marquis were most heavily infected in rust
nurseries located in eastern Saskatchewan,
Manitoba, Ontario and western Quebec. The
severity of the infections indicated that
there was abundant inoculum and favorable
environmental conditions for rust develop-
ment in these areas. In the prairie pro-
vinces there wes no rust in nurseries located
west of Melfort, Sask. The light infections
at Creston, B.C., appear to have been ini-
tiated by inoculum originating in Washington
and Idsho.

Infections on the varieties Lee and
Thatcher were the heaviest recorded in the
rust nurseries since 1955. These varieties
are resistant to all prevalent races except-
ing 15B. The moderately severe infections on
them indicate a general increase in the pre-
valence of a subrace of 15B, presumably 15B-1L
(Can.). The light infection on the important
resistant commercial variety Selkirk at La
Pocatidre, Que., indicates the presence of a
race that did not occur elsewhere, or a break-
down of the resistance of Selkirk caused by
high temperature. The occasional ight infec-
tions on Kenya Farmer were of the resistant
type. This variety has been resistant at all
locations since it was first grown In the
nurseries in 1954,

Stem rust of barley and rye in
the rust nurseries

The barley variety Montealm IS suscep-
tible to wheat stem rust and was rusted (Table
2) about the same as susceptible varieties of
wheat (Table 1). Stem rust of rye (‘Puccinia

aminis Pers. f. sp. secalis Erikss. and
Hemn.) (Table 2) was widely distributed.
Severe or moderately severe infections oc-
curred at several locations. The barley
varieties Parkland and Vantage are resistant
to wheat stem rust but susceptible to rye
stem rust. Most of the rust on them at
Creston, B.C., was, presumably, rye stem rust.

Distribution of physiologic races
The prevalence and diversity of races of

wheat stem rust in Canada changed appreciably
in 1964. Races 15B-1L (Can.) and 56 occurred
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Table 1. Per cent infection of stem ryst of wheat (Puccinia graminis f. sp. tritici)
on 11 wheat varieties in 23& uniform rust nurseries in Canada in 1964.
Durum
Common Wheat Wheat
g
2 @
Locality % @ by ﬁ g s g g o o
3] =] 4 ol 2‘3 [ 5 4;; .3 o
L<} g [} B ﬁ E E’ 4 o S g
o Gl ¥ £+ o o
Bla |3 |6 |3 |¢% A& |8 &
Creston, B.C. 20 5 0 0 t 0 0 t 0 0 0
Melfort, Sask. t 0 t 0 0 0 0 0 0 0 0
Indian Head, Sask. 4o 40 10 2 0 0 0 1 t 10 0
Brandon, Man. 60 40 1 t 0 0 0 t t 10 0
The Pas, Man. 80 60 t t 0 0 0 t t t 0
Glenlea, Man. 80 80 50 30 t 5 t 5 20 20 t
Fort William, Ont. 10 15 t 5 0 0 0 0 0 0 0
Kapuskasing, Ont. 60 30 t t 0 0 0 0 0 5 0
St. Catharines, Ont. 40 2 t t 0 t 0 0 t t 0
Guelph, Ont. 60 60 20 1 0 20 t 50 30 20 t
Kemptville, Ont. 70 40 10 15 t 20 5 10 1 10 t
Merrickville, Ont. 60 60 40 30 0 20 10 | 20 ko 50 10
Appleton, Ont. 80 TO 50 10 0 0 0 10 20 30 0
Williemstown, Ont. 70 80 20 5 0 1 t 20 5 5 5
Alfred, Ont. 80 80 4o 20 0 25 20 10 4o 25 t
Verner, Ont. 50 50 1 t 1 t 1 1 Lo 5 t
Douglas, Ont. 1 t 0 0 0 t 0 0 (o) 0 0
Macdonald College, Que. 50 70 40 |30 0 5 10 | 20 5 50 1
Lennoxville, Que. 30 5 t t 0 0 t 1 0 0 0
La Pocatidre, Que. 80 70 5 5 20 50 5 0 50 t 0
L'Assomption, Que. TO TO t t 0 t 0 1 t 1 0
Québec, Que. t t t 0 0 0 - - - - -
Fredericton, N.B. t 1 0 0 0 0 0 0 0 0 0
_g/ No rust was observed at . oOther nurseries grown at Sas lchton and 3zassi , B.( , Beaver-
lodge, Edmonton, Lethbridge, and Lacombe, Alta., Scott, ’ask., Normandin, 3jue., (entville,
Nappen, Boulardarie and Brule, N.S. Charlottetown, P.E.l., and 8t. John' West, Nfld.

commonly in eastern and western Canada and
race group 11, 32, 113 was common in eastern
Canada (Table 3). Race 15B-1L (Can.) in-
creased and displaced race 56 as the most
prevalent race. Races identified from rust
collected on susceptible varieties (Table 4)
confirmed the results obtained with rust
from both resistant and susceptible varieties
(Table 3).

The increased prevalence of race 15B-1L
(Can.) seems to have resulted from the rapid
increase of a comparatively new biotype that:
appeared in 1962. The new biotype is vim-
lent on the lines of Marquis carryingfgenes

The original biotype, first
%ﬂgngn%é, is avirulent on these lines.

No new races were found in the prairie
provinces but several occurred in eastern
Canada. The most interesting new races are
in the race 11, 32, 113 group and race 38.
Races 11, 32 and 113 were grouped because
their differentiation on the standard hosts
was not always clear. Race 11 produced in-
fection type 4 on the varieties Marquis and
Mindum, race 32 is like race 11 except that it
produces a mesothetic reaction on Mindum, and
race 113 is like race 11 except that it pro-
duces a mesothetic reaction on both Marquis
and Mindum. The mesothetic reaction of these
verieties is unstable and varies widely under
different environmental conditions. The iso-
lates in this group differed on other hosts.
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Table 2. Per cent infection of stem rust
Puceinis graminis Pers.) on
varieties of parley an variety
of rye 1n 208/ uniform rust
nurseries 1n Canada In L904,

Barley Rye
Q
Locality '§ E & &
£ 3 £13
& & £ &
Creston, B.C. 10 20 30 80
Lethbridge, Alta. (0] 0 0 1
Indian Head, Sask. 10 0 0 0
Brandon, Man. ko t 0 t
Glenles, Man. 60 10 t t
The Pas, Man. - 0 0 t
Fort William, Ont. 5 0 0 0
Guelph, Ont. t 0] 0
Kemptville, Ont. 60 t t 30
Merrickville, Ont. 50 10 1 |80
Appleton, Ont. 70 10 5 5
Williamstown, Ont. 5 0 0 t
Alfred, Ont. 40 t 0 |%
Verner, Ont. 80 5 0 5
Macdonald Coll., Que. 60 t 0 20
Lennoxville, Que. (0] 0 0] 5
La Pocatigre, Que. 5 0 0 t
L'Assomption, Que. 60 t t 5
Québec, Que. 0 0 0 10
Kentville, N.S. (0] 0 0 t

8/ No rust was observed in 17 other nurseries
located at Saanichton and Agassiz, B.C,
Beaverlodge, Edmonton and Lscombe, Alta.,
Scott and Melfort, Sask., Kapuskasing,

St. Catharines and Douglas, Ont., Norman-
din, Que., Fredericton, N.B.,, Nappan,
Brule and Boulardaxrie, N.S., Charlotte-
town, P.E.l., St. John's West, Nfld.

Five biotypes of race 11, & of race 32
and 2 of race 113 were found (Table 5). A
race identified as 38 occurred commonly in
Ontario. It was not typical of race 38 be-
cause it produced infection type 3 - instead
of 4 on the variety Reliance. Two biotypes
of race 38 were distinguished (Table 5).
Other races that have not been found in Can-
ade in recent years are: 10, 14, 23, 39, 48
end 87.

The new races and the changed prevalence
of the known races had little practical im-
portance. The increased prevalence of race

15B-1L (can.) in western Canade resulted in
moderately severe attacks on the bread wheat
variety Lee end susceptible varieties of
durum wheat, but these varieties were grown
in only a few fields in the rust area. The
biotypes of race 32 that can attack the
varieties Selkirk and Pembina in the seedling
stage did not increase in the rust area of
western Canada where these varieties pre-
dominate .

In 1963, virulence formulae (effective/
ineffective host genes) were used to describe
the virulence of groups of cultures on lines
of Marquis wheat carrying identified resis-
tance genes. The formulae were necessary
because the variation encountered could not
be described with the system of physiologic
race numbers and subrace designations in use.
Similar variation occurred within the physio-
logic races obtained in 1964 (Table 5). Some
of the variants have practical importance be-
cause they are virulent on a number of vari-
eties carrying identified host genes that
have been used at Winnipeg in breeding resis-
tant varieties. Formulae have again been
used to describe this variation and to make
the formulae more useful they have been num-
bered (Tables 5 and 6). The numbers of the
formulae appear in Tables 3 and 4 that pres-
ent the results of the physiologic race sur-
vey. The prefix "¢" has been used to indi-
cate "Canadian" and avoid confusion with
race numbers of other systems.

Formulae for races avirulent on Marquis
are not as complete as the formulae for races
virulent on that variety. The Marquis lines
carrying the identified resistance genes,
excepting Marquis-Sr7, have the resistance of
Marquis that is expressed as a type 2 infec-
tion. Genes Sr8, Sr9a and Sr9b also condi-
tion a type 2 infection and Srll a type 1.
These reactions are often difficult to dis-
tinguish from the reaction of Marquis. The
Sr5-(type 0), Srb (fleck) and Srio (fleck
and type 1) can usually be distinguished from
the Marquis resistance because they are epi-
static to it.

Composite samples of urediospores from
all 1964 rust collections were used to ino-
culate the verI\: resistant varieties Kenya
Farmer, Mayo 54, Mids-McMurachy-Exchange II-
47-26, Frontena-K58-Newthatch II-50-17, Crim,
Justin, st. 464, c.I. 8155, C.T. 261, C.T.
263, and D.T. 161. Rare type 3 infections
were observed on the varieties Crim, Mayo 54,
Justin, St. 464, and C.T. 263. Isolates from
these infections were identified as aommon
races indicating that the type 3 infections
developed because of favorable environmental
conditions and not because of broadened
pathogenicity in the rust.
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Table 3. Distribution by provinces of physiologic races of Puccinia graminis f. sp.
tritici collected on wheat, barley and grasses in 1961L.
Virulence Driince Number Per cent of
Race Formula of Total
Number N.B. _ |ue.| Ont.| Men. | Saak | _B.C. |Isolates Isolates
11, 32, 113 €12,¢13,C15,CLT 0 10 | so 3 4 1 68 18.3
€20,c21, c22
10 c19 0 0 1 0 0 0 1 0.3
14 C1h 0 1 1 0 0 0 2 0.5
158-1 (Can.)Y/ c10 0 0 1 0 0 0 1 0.3
15B-1L (can.) 9 2 41 12| 3 9 0 57 154
15B-1L (Ca,n.)?-/ c18 0 5| 35| 46 30 0 116 31.3
15B-4 (Can.) c11 0 1 2 1 1 0] 5 1.4
17 c1 0 0 3 0 0 0 3 0.8
17A c2 0 0 1 0 0 0] 1 0.3
23 c4 0 0 0 0 0 1 1 0.3
29-1 (can.) c5 0 1 0 0 5 0 6 1.6
29-2 (can.) c6 0 0 1 0 0 0 1 0.3
29-4 (can.) C3 0 0 1l o 0 0 1 0.3
38 c14,C3 0 2| 16 0 0 0 18 4.9
39 c16 0] 0 2 0 0] 0] 2 0.5
LA c8 0 1 0 1 0 3 0.8
48 c7 0 0 0 0] 0] 1 0.3
56 c17 0 6 36 32 6 1 81 21.9
87 C20 0_|_0 1 1 0 0 2 0.5
Total
Isuvlates 2 1% |es | 113 | .56, 3 370 100.0

1/ Races 158-1 (Can.), 158B-1L (Can.) and 15B-% (Can.) appear to be equivalent to races 15B-1,
15B-2 and 15B-3 respectively, of the Cooperative Rust Laboratory, St. Paul, Minnesota.

2/ Cultures of race 158-1L (Can.) virulent on Marquis-Sr{ and Marquis-3rlQ.
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Table %. Distribution by provinces of thsiolo%ic races of Puccinia graminis f. Sp. tritici
collected on wild barley and susceptible varieties of wheat and barley 1n 196k.

~Virulence Province Tunber Per cent of
Race Formulea of Total
Numbers N.B. | Que. | Ont. | Man. | Sask. | B.Cs }|Isolates Isolates
11, 32, 113 €12,13,C15,C17 0 2 19 2 o 1 2k 11.8
€20,C21,C22
1k ClL 0 0 1 o] o] o] 1 0.5
15B-1L (Cen.) c9 2 0 5 20 1 o} 28 13.8
15B-1L (Can.)l-/ c18 0 3 21 | 28 12 0 6k 31.5
17 Cl 0 0 2 0 0 0 2 1.0
17A c2 0 0 1 0 0 o} 1 0.5
23 ch 0 0 0 o] o] 1 1 0.5
29-1 (Can.) cs 0 o] 0 0 1 o] 1 0.5
29-4 (Can.) c3 0 o] 1 0 0 0 1 0.5
38 cik,ce3 o} 2 8 0 0 0 10 L.g
56 c17 0 6 26 30 6 1 69 34.0
87 c20 0 0 0 1 0 0 1 0.5
Total
Isolates 2 13 84 81 20 3 203 100.0

1/ Cultures of race 15B-1L (Cen.) virulent on Marquis-Sr7 and Marquis-Srl0.
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Table 5. Infection types produced on wheat varieties and on lines of Marquis wheat with
single substituted resistance genes by stem rust races i1n 1964, the virulence
formula for each group of cultures, and formulae numbers.

Variety
Virulence
Formula ormuls,

Race " -l bl ! ) : v b (BEffective/ umber

S|l IElEsE B 1B 8.8, BoB.,| [neffective

T el 54 = o g] oo oo ot Host Genes

¢ 3313 (8|5 EEbeliy (52|58 iEE3kT
%] w > (+4] 9»] 0w w m w (] 1]
i

Isolates Virulent on Marquis
11 11 3]1: 5|4 41 ;12383 | 2 2| x=| 2}6,7,98a,9v,10,11/5,8 | Cc12
1 1 (3]s s i 23| ; ey |3 |3 | 23 | ;2]25]6,7,10/5,8,98,9b,11 | C15
1 1| 3]c] ; A\ hl2zen |2 | 3| 3| 74| 1]7.8.11/5.6.98.90.10 | c20
1 41 25|13 4] ; |13cn [3c | 3c| 23¢| X|3¢(6,7,10/5,8,98,9b,11 | c15
1 1| 25114 4]; | 2 | 2| 2| 4|;116,8,9,9,11/5,7,10 | a7
32 3 22|44 4] ;|23c |4 |4 4| x| 4]6,7,20/5,8,9a,9p,11 | c15
32 1| 4cs|4]| 4f&|x 4 12| 4| 4| 1}oe,11/5,6,7,8,90,10 | c21
32 1] 2551 i 3] ; [23¢ 3 3 3|x| 1}6,7,10,11/5,8,%a,9b | C13
32 3| 4]clsnn 3| b |4 2 4| 4| 4)9/5,6,7,8,9b,10,11 | c22
113 1| 2015 1;1[X 3 ; [13enw | X | ¢ X 6,7,10,11/5,8,98,9b | €13
1n3 3] 2];514:1]X s |23ew | X | X X| 1| x1|6,7,10/5,8,9a,9b,11 | c15
15B-1 3| 21; ;514 4] ;| a3en |2 | 4 4 | 4| 4}6,7,8/5,9,90,10,11 | C10
15B-1L i 2 s34 4]|;|a3aw|2 | 2 2 | x-| 4}l6,7,8,9,9v,10/5,11 | co
15B-1L 21134 4| ; |3 2 |2 2| 4| 4}6,8,9.,9%/5,7,10,11 | c18
15B-4 3| 4fr|;2|4] 4);1|lz3ewn |2 | 4| 4| 4| 416,7,8/5,9,90,10,11 | c11
17 141114 ol ;|e3ew|4 | 2 2 |s2]| 1}{5,6,7,9,9v,10,11/8 | c1
17A 3141 24| o] ;13w |4 |2 2| ;1| 4]5,6,7,9a,9v,10/8,11 | c2
29-1 1| 4]c| ;14| o] & |x 4 |2 2| 4| 1}{5,9e,9,11/6,7,8,10 | ¢5
29-2 11 2ct 14| of »|n 4 | 2 2| 4| 1]5,9a,9v,11/6,7,8,10 | 6
29-4 1| 4]; 5141 ol 5 |s 4 |2 4| 4| 1|s,6,98,11/7,8,95,10 | c3
56 1] 2]1; 514 41 ; |» 2 |1 2| 4| a]6,8,9a,9v,11/5,7,10 | c17
87 11 4108t ;1410 4l hklozenl 2 | 4 41 41 1|7,8,11/5,6,9a,9b,10 | c20
Isolates Avirulent on Marguis

2 3
10 1, 3)s5,:,2, 3 31 31]6,10,11/5,7 C19
14 1| 8fs|s:1{2]| 2|, |3em |1 |2 11;1];146,7,10,11/5 c1k
23 1] 3p5];1]2 of ; |4 2 ]2 2| 2} 1}5,6,11/7 ch
3 2| 31;1;1]2 31 2|4 2 | 2 21 1] 2|/5,6,7 023
38 L | 3]s )s2|2]| 3|;|e3ew|2 2] 2|;1];51]6,7,10,11/5 Cc1k
39 1| afgfsif2| 3|;|a3em|1 |12 2| 1f;1|6,1,11/5 C16
8 1| BJ2];:xl2] ol 23 2 |2 2| 2];:1}s,11/6,7 cT
L8A 1| ¥ 12]3;1]2 ol 214 2 |2 2| 2] 1}s5,11/6,7 c8
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Table 6. Virulence formulae and formulae numbers for isolates
of various races of wheat stem rust obtained iIn 1964.
Virulence Formule
(Effective/Ineffective Physiologic Formula
Host Genes) Race Nunber
5,6;7;933%:10111/8 N Ccl
5:6:7:939%:10/8:11 17A cz2
5,6,98,11/7,8,9b,10 29-4 (Can.) c3
5,6,11/7 23 ch
5,98, 0b,11/6,7,8,10,G8Y 29-1 (Can.) c5
5,9a,9b,11,08/6,7,8,10 29-2 (Can.) 6
5,11,GB/6,7 Lg c7
5,11/6,7,GB 484 c8
6,7,8,98,9,10/5,11 15B-1L (Can.) 9
6,7,8,GB/5,9&,9'b,10,ll 15B-1 (Can. Ccl10
6,7,8/5,9a,9,10,11,G8 15B-4 (Can. cl1
6,7,92,90,10,11/5,8 11 cl2
6,7,10,11/5,8,9a,9b 32 c13
113
6,7,10,11/5 1 c1k
33
6,7,10/5,8,9a,9b,11 11 15
11
o
6,7,11/5 393 Cc16
6,8,9a,9b,11/5,7,10 11 c17
%
6,8,9a,90/5,7,10,11 15B-1L (Can.) c18
6,10,11/5,7 10 €19
7,8,11/5,6,92,9b,10 11 Cc20
87
9a,11/5,6,7,8,9b,10 32 c21
98'/5:6; 7,8,9b,10,11 32 c22
5,6,7 38 c23

1/ GB indicates the reaction of the variety Golden Bell



