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Race 15B wheat rust poses some fundamental ques- 
tions: Is there a final answer? Is there even a 
temporary solution? 

ow soos \rill a variety of \I heat be H Droduced that is resistant to race - _  
13B of Puc:iniu grom- 
ifiri rritici. the para- 
sitic funquj that 
causes wheat st:-m 
rusr? This qucstion 
has been askcd many 
times since 1950: 
\ \hen l.5B first be- 
cam? \\ idespread 
and destructive to 
hithcrro rr..siitant 
varieties of bread E. C. Stockman 
wheats and durums. I n  the meantime 
race 15B has provoked many questions 
that can be answered only by extensive 
experimentation and intensive research. 
12.hat is race 15B and what can it do? 

Race 15B is one of the 230 known and 
described parasitic races of wheat stem 
r~is t .  These races are distinguished by 
t ie i r  parasitic effects on 13  varieties of 
ivheat. Einkorn. and emmer that were 
selected a number of years ago as repre- 
scntatives of several hundred varieties. 
T o  identify a rust race it is necessary to 
inoculate seedlings of the 13 varieties in 
the greenhouse. 411 of the 13 varirties 
except Khapli emmer are susceptible 
to 15B; all except Khapli emmer and 
Lee \\.heat are susceptible to race 15;  and 
all except Khapli, Lee, and Vernal 
emmCr are susceptible to race 11. I n  
t’7iS races are identified. 

Each year since 1917 the United States 
Department of .4griculture, in coopera- 
tion \vith the hlinnesota Agricultural 
Experiment Station, has identified races 
from several hundred collections of 
rusted irheat from ivheat-groiving areas 
of the United States. Mexico has been 
included in most years and similar studies 
are made in Canada. Thus records are 
made of the identity, distribution, and 
population trends of races of wheat stPm 
rust in North America; and through 
international cooperation on a vital 
international plant disease problem plant 
scientists are kept informed regarding the 
kinds of stem rust that  are present over 
a wide geographical area. 

.4s [vheat varieties rnav bz resistant to 

some rust races and susceptible to others. 
this mapping of the annual prevalence 
and distribution of races is essential in 
attempts to keep the stem rust in check 
by the use of resistant varieties. During 
the past 35 years varieties of lvheat have 
been developed that were resistant for 
several years and then suddenly suc- 
cumbed to stem rust because new rust 
races appeared or because certain non- 
prevalent races became more wide- 
spread and prevalent. Thus certain 
durums and the bread-wheat varieties 
Kanred and Ceres ne re  resistant for 
several years. only to become susceptible 
to races that \\ere nonprevalent or  even 
nonexistent when rhe resistant Lvheat 
varieties were produced. 

Barberry Host 

Where did these ne\\- races come from? 
Most of them clearly came from rust- 
susceptible barberry bushes? because the 
stem rust fungus is heteroecious, which 
means simply that it needs t\vo kinds of 
host plants to complete its full cycle of 
development. This is true of many of 
the more than 3500 plant rusts. The  
stem rust fungus. \vhich is nothing more 
than a microscopic plant, can complete 
its full cycle only by developing some of 
its developmental stages on wheat. bar- 
ley, and many grasses and on certain 
species of barberry bushes. The  propa- 
gative nonsexual stage of the rust is on 
grains and grasses. but nature has de- 
creed that the sexual stage can develop 
only on rust-susceptible species of bar- 
bx rv .  LVhen races of rust infect bar- 
berry they can hybridize and produce 
new or unusual races: hence the bar- 
berry eradiation campaign to check t!ie 
early seasonal development of rust and 
to prevent the production of neir and 
sometimes virulent races by hybridiza- 
tion. 

But it has been impossible to eradicate 
all barberry bushes. especially from 
northeastern United States. Conse- 
quently new races are still being pro- 
duced in that area. Severtheless bar- 
berry eradication in t!ie principal grain- 

groiving areas and the development of 
resistant wheat varieties resulted in a de- 
crease in the number of races: and for 
more than a decade prior to 1950 onl>- 
four races were sufficiently prevalent in 
Sor th  America to be practically impor- 
tant. Spring wheat varieties had been 
developed that were resistant to these 
four races, and the rust was under con- 
trol. 

I t  \vas knonm, however, that  race 15B 
was being produced occasionally on bar- 
berry bushes in certain eastern states. 
I t  \vas known also that 70 billion spores 
could be produced on a single bush and 
that they could be carried long distances 
by the \vind, as their size is measured in 
thousandths of a n  inch. Plant breeders 
therefore started to breed for resistance 
to 15B. even when it did not appear to 
be really menacing. 

Then came 1950, and 15B spread spec- 
tacularly over the United States, Sfexico, 
and Canada. and by 1952 it was by far 
the most prevalent race. Then it \vas 
discovered that race l5B comprises many 
subraces and that certain wheat varieties 
that  had been used in breeding for re- 
sistance against it are susceptible to some 
of these subraces and resistant to others. 
Xloreover. a variety may be resistant a t  
some temperatures and completely sus- 
ceptible a t  others. .And, unfortunately 
no known good commercial variety is 
resistant to all these subraces a t  all tem- 
peratures. But?  worse still: certain old 
rust races that \yere either never preva- 
lent or  nonprevalent for many years, 
such as races 29 and 48. are threatening 
in 1954 to increase in prevalence, and 
they are even more dangerous than the 
15B complex for certain varieties that 
\yere recently produced or are in process 
of production. 

intensive Studies the Only Hope 

T h e  question in the first sentence, 
therefore, is still unansirerable. .And the 
question must be expanded to include 
races other than 15B. Is there a complete 
and final solution to the stem rust prob- 
lem? This question cannot be answered 
until really basic investigations are made 
of the genes for resistance in the thou- 
sands of varieties of \\ heat and the genes 
for ~ i ru l ence  in the hundreds. and prob- 
ably thousands. of races of \ \heat  stem 
rust. 

Temporary solutions are possible 
but not absolutely assured. I t  may be 
necessary to sacrifice quality to obtain 
resistance. ’iVe can hope; we can ex- 
press opinions; but \< e cannot knou until 
more extensive and intensive studies are  
made than have been possible in the past. 
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