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ABSTRACT

In 19?3, a total  of  1,304 isolates of  Puccinia gramir l is  f .  sp,  t r i t ic i  were iden-

t i f ied from 459 col lect ions received frorn the U. S. A. during the spring and summer

of 1g?3. Twelve l ines of wheat with a single gene for stem rust resistance, that is,

Sr 5,  6,  ?b,  B, 9a, 9b, 9d, 9e, 10, 11, 13, and Tt-1,  were used for di f ferent ia ls '

The rnost f requent ly isolated races were standard race 15-TNM5110 and -TLM 14%;

race 151-QFB 7310, -QSH B%, -QCB 210; race group 11-32-113-RKQ and -RTQ2%

each; and race 17-:F'DL zEo. TNM was the most common race in the Great Plains

north of Texas. In Texas, race QSH was the most prevalent, and east of the

MississippiRiverQFBwas the most prevalent.  No uredial  col lect ions were received

from the area west of the Rockv Mountains.

Plant Dis.  Reptr .  5B: 608-611

Wheat stem rust, Puccinia grarninis f .  sp. tr i t ic i ,  was f irst reported in 1973 at Beevi l le,

Texas in late January. ey iate Apri i  and early May, stem rust was severe at Beevi l le, and

traces were found in nurseries in north Texas at Seymour and Iowa Park, throughout Louisiana,

in Mississippi at Poplarvi l le, and in a f ield at Freeport,  FIorida. Rust probably overwintered

at Iowa Park, Beevi l le, Freeport,  and Baton Rouge, Louisiana. Sten rust had spread north-

ward into Kansas by late May; however, cool nights l i rnited epidemic development'  Dry

weather andresistantvariet ies preventedrust development in the spring wheat area and resulted

in much less stem rust  in 19?3 than inI972, even on suscept ib le var. iet ies.

MATERIALS AND METHODS

Collect ions were processed by the methods (1) and faci l i t ies (3) used previously. The

susceptible host 1ist,  the identi f icat ionseries, and the "universal ly resistant" series were modi-

f ied in 19?3 (Table 1), The dif ferentials consisted ofthe eight single gene l ines for stem rust

resistance used previously:  Set I  wi th Sr 5,  9d,  9e (dlv) ,  and 7b; Set I I  wi th Sr 11, 6,  B,  and

9a (2,3).  In 19?3, Set I I I  wi th Sr Tt-1,  9b,  13, and 10 was added (Table 1).  The CRL code,

which has been descr ibed previously (2,  3) ,  was expanded (Table 2) and used to designate combi-

nations of virulence. About 150 isolates, representing al l  CRL races, were further testedto

verify the standard race numbers.
The U.S.A. was div ided into eight areas of  wheat product ion,  as was done previously (1);

however, Area 1 was subdivided in 19?3. Area 15 is those Texas counties that are entirely

south of the 3Oth para1le1. Area 1N is the central port ion of Texas. Collect ions from this area

were frorn nurseries in Brazos, Burleigh, and BeIl  counties. Area 2 is the soft red winter

wheat area, including eastern and north-central Texas, Arkansas, southeastern Missouri,  I1l i-

nois, lower Michigan, Ohio, western West Virginia, and North Carol ina. Area 3 is the hard

red winter wheat area southof thePlat te River of  Nebraska. Area 4 is the Northeastern U.S.A.

and Area 5 includes the eastern three-fourths of Minnesota and Iowa, northeastern Missouri,

northwesternl l l inois, and Wisconsin. Area 6 is the hard red spring and dururn region of north-

eastern Montana, North Dakota, eastern South Dakota, and the western one-fourth of Minnesota'

Area ? is the hard red winter wheat region of the Nebraska Panhandle, Wyoming, Montana,

and western South Dakota. Area B is the area west of the Rocky Mountains. The Mexican
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collect ions werefromthe states of Sonora and NuevoLeon inthe spring and from Mexico in mid-
October. Seven col lect ions were made during the fa11 of 1973 in Oklahoma and northern Texas.

RESULTS

The results of the 1973 race survey are shown in Table 3. The data are presented for the
eight ecological areas, U. S. A. totals, and for the Mexican and autumn col lect ions. The col lec-
t ions obtained from commercial f ields and natural ly occurring gramineous hosts are separated
from those from uninoculated nurseries and plots. No data are included from col lect ions made
near nurseries known to be inoculated.

Race 1S-TNM comprised 51% of al l  the U.S.A. isolates and was the most prevalent race.
Race 15-TLM was the second most prevalent and comprised l41o of  the isolates.  These were
the rnost prevalent races in Area 3, both spring and fal l ,  and Areas 5, 6, and 7. These
races were arnong the most prevalent in Areas 2 and 4; however, they were not found in
Area 15 or Mexico.  Two other biotypes of  race 15 were found in the survey, races -TDM
and -TBM.

Races 151-QFB and -QSH comprised 13 and B% of ai l  isolates,  respect ively.  QFB pre-
dominated in Areas 2 and 4, and was the next to the most common race in Area 1N; i t  occurred
in both eastern and western Mexico a1so. QSH is the most prevalent race in Areas 15, 1N,
and in eastern Mexico.  This race occurred in al l  areas except 7 and B. Races 151-QKB,

Tatr le 1.  Hosts used in the 19?3 wheat stem rust  survey.

no. Varar lety or l lne

Baart
Transfer

196 7
13483

Identi f icat ion series

wheat
wheat

wheat
wheat
barley
rye
oats

wheat
wheat
wheat

3780
13168

Line W (Sr Tt-2
Webster
Leeds
Litt le CIub (check)
Gamut (Sr 6,  9b,

1i ,  Gt)
Waldron
Rosner
Prol i f ic
Era
Agent (Sr 10, Ag-2)
Wheat-Rye -Trans-

Iocat ion

4066 wheat

W2I23 wheat
13958 wheat
15013 tr i t icale

26 rye
13986 wheat
13523 wheat

L4134 wheat

Lit t le Club
Line E
Hiproly
ProIi.fic
Marvel lous

4066

, ;
7 027

Set I  and Set I Ia
S"t m

Line C (Sr Tt-1)
Line AA (Sr 9b)
Line S (Sr i3)
Line F (Sr 10) -  wheat Khapl i  (Sr ?a, 13, 14) 4013 ernrner

Table 2.  Key to the Cereal  Rust Laboratory (CRL) races, 1973.

SR aono SR oeng
q^+14. R oi  oSetla:  5 9d 9e

Set2 :11 6 B
Set 3 :  Tt-1 9b 13

Set la:  5 9d 9e
Set2 :11 6 B
Set 3 :  Tt-1 9b i3

?b
9a

10

7b
9a

10
Code

IJD

MS
NS

PS

AS
RS
SS
TS

Code
--E-

D

C
D
F
(J

H

J
K

Host responseb
RRRR
RRRS
RRSR
RRSS
RSRR
RSRS
RSSR
RSSS

Host responseb
RR
RR
RS
RS
SR
SR
SS
SS

R
S
R
S
R
S
R
S

aCornbinations of host responses from Set 1 determines f irst
letter of code, Set 2 the second, and Set 3 the third.

bR = host no1 suscept ib le. ;  S -  host  suscept ib le,

or line
Universa S

wheat
wheat
durum

I
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Table 4.  Incidence of  v i ru lent isolates of  Puccinia graminis f ,  sp.  t r i t ic i  for  the resistance

of the s ingle gene di f ferent ia l  l ines used in the 1973 survey.

:  Percentage of  the isolates v i ru lent on Slr  gene

t

611

Area

1N
z

3
4
tr

6
7
B

U. S. A.
Mexico

100 49
98 20
994
99 3
95

100
100
60 0
9? 13

100 75

026
024
0 61
085
0 36
0 90
095
0 100
00
0 73
049

15 82 69 31 99 23 71 100 06068
84959

9B 42 49 52
98 81 85 84
92 34 39 36

4

96 84 BB 87
99 93 95 96

0 100 50 1b 0 100 83 100 50

22 96 51 51
61 81 52 18
84 79 16 4
3966602
90 B0 13 5
957544

9B

53 7 47 0
74 B0 23 13
57 70 ?B 76

6701000
9? 65 77 76
oq 02t48

-QCB, and -QCC were found in trace amounts.
was most common in Areas 2 and 4.

QKB was confined to western Mexico; QCB

Race group 1l-32-713 decreased in prevalence from 1972 (31. RKQ and RTQ each com-

prised 2To of the total isolates. RKQ was common in Area 15, and predominated in nurseries

in the Mexican states of Sonora in the spring and Mexico in the fa11. RTQ and RPQ also

occurred in these locations, general ly in a lesser amount. In Area 15, race RSH was also

identi f ied. Race 24-RCB and *RBC were also identi f ied, the latter frorn Area B.

Race 1?, which has been rare s ince 1965, was common in Area 15, where HDL and HNB

occurred. These two races also were identi fed in Area 3, and HDL was found in Atea 2'

Race 1?-HNL was found in Areas 4 and 5.
Race 56-MBC was found in Areas 4 and 5. This is the f irst f inding of race 56 since 1971 .

Race 155-MCB was found in a s ingle col lect ion f rom eastern Mexico.  Races 33-LCL and

-LCB were found in Areas 1N, 2, 3, 4, 5, and 6 in trace arnounts, normally associated with

cultures from rye or from natural ly occurring gramineous hosts and from aecial col lect ions.

Race 4B-GCC was ident i f ied f rom Area B. Race group 2-59-L02-BBC, -BCC, and -BFC were

also isolated in trace amounts from the same type of hosts as race 33.

DISCUSSiON

A continued dif ference exists between races identi f ied in col lect ions frorn Mexico and Area

15 and those from Area 6, the major spring and durum wheat area. The resistance of the

major winter wheat variet ies (except Centurk) to the races QSH, RKQ, RTQ, RPQ, RSH, and

RHM may provide a barr ier against these races.
An evaluation of the effect iveness of the 12 genes for stem rust resistance is shown in

Table 4. Only Sr 13 appears to offer resistance to al l  cultures. Sr 6 and 9b offer considerable

resistance, except in south Texas and Mexico where Sr 9e is most effect ive.
For the U.S.A. the change in incidence of  v i ru lence in 1973 from 1972 for the Sr genes

is as fo l lows: Sr5,  -2!o;  Sr 6,  -7To; Sr 7b, +7fo Sr B, -10%; Sr 9a, -2210;Sr 9d,Ofol  Sr 9e,
+!7lo;  a.nd Sr 11, +13fc.

The universal ly resistant variet ies were resistant to al l  cultures of wheat stem rust from

both the U. S. A. and Mexico. Thus, some of these variet ies (probably Line W, Webster, and

Agent)possess single genesthat are effect ive against a wide range of cultures, and others (prob-

ably Leeds, Gamut, and Waldron) possess combinations of genes that are effect ive.
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