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BARLEY 

STEM RUST OF BARLEY-In June of 1990, stem rust 
became apparent in area barley fields. Over the course of 
the next two months, the disease progressed northward into 
Canada. Disease incidence approached 100% in many 
fields throughout the barley growing regions of Minnesota. 
Disease severity, however, was much more sporadic. Late 
maturing fields tended to show much more damage overall. 
"Hot spots" were reported in the crop generally. These "hot 
spots" were primarily observed as spore clouds created 
when intensely rusted patches of disease were hit by the 
combine during harvest. 

A justified concern exists over the potential threat 
this disease will pose to our 1991 crop. The purpose of 
this newsletter is to provide you with a status report that will 
help you with your educational activities this winter. 

Additional infonnation will be released to your office as 
soon as it becomes available. 

BACKGROUND-Barley, like other small grains, can be 
attacked by stem rust. The stem rust fungus, Puccinia 
graminis, exists in nature as specialized strains called form 
species (f. sp.), that are adapted to particular crops. For ex
ample, Puccinia graminis f. sp. tritici (Pgt) infects wheat 
(but not rye or oats). Puccinia graminis f. sp. secalis (Pgs) 
attacks rye (but not wheat or oats). The stem rust fungus has 
not evolved strains that can specifically attack barley and 
barley alone. However, barley can be attacked by either 
wheat strains (Pgt) or rye strains (Pgs) of the stem rust 
fungus. 

r For more information regarding the Plant Pest Newsletter 
contact Extension Plant Pathology at 612-625-6290 
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BARLEY /Continued 

The major control measure for stem rust in barley has 
been the use of genetic resistance. Resistant varieties 
provide the most practical means of controlling this devas
tating disease. Most barleys grown for commercial produc
tion (including Morex, Robust, and Excel) are resistant to 
wheat stem rust strains because they were bred to include a 
single gene forresistance (called the "T' gene). The T gene 
was first identified in 'Peatland' and 'Chevron' barleys 
back in the 1930's. For over 50 years, the T gene has 
provided excellent protection from stem rust in barley 
although evidence now exists that a new race of wheat stem 
rust called Pgt-QCC threatens barley growers in our state. 

A NEW RACE OR JUST NEW TO OUR AREA?
The U.S.D.A. maintains a Cereal Rust Laboratory here in 
St. Paul on the campus of the University of Minnesota. One 
of the functions of the Cereal Rust Lab is to monitor and 
identify the cereal rusts for the entire country . . Because 
cereal rusts are capable of very long-distance transport, rust 
spores often originate in one part of the country and are 
carried on upper level winds to other cereal growing re
gions. 

Rust strains that attack specific varieties are called 
races. Pgt-QCC is a race of Puccinia graminis f. sp. tritici 
that is thought to have originated in the Pacific Northwest 
some 15 to 20 years ago. There is some lack of certainty as 
to the exact date but that is not important to the present 
discussion. Pgt-QCC has been routinely identified in 

Oregon, Washington and Idaho wheats during the last 5 
years. 

Pgt-QCC was first identified on barley in the Upper 
Mississippi Valley during 1989. Two collections were 
made simultaneously on July 10th by Bob Laudon of the 
Minnesota Department of Agriculture in Fillmore County 
and by Todd Werk of the North Dakota Department of 
Agriculture in Ransom County, North Dakota. Over the 
next 45 days, a total of 116 additional isolates were identi
fied as Pgt-QCC (60 in Minnesota, 51 from North Dakota, 
and 15 from South Dakota). Isolations of Pgt-QCC in 1989 
are shown in Figure 1 (below). The number of isolations 
in a given county is sometimes disproportionately high 
if an Experiment Station or a test plot were located 
there. The number of positive samples should not be 
taken as an indication of the severity of stem rust in that 
area. 

Although extensive collections of Pgt-QCC were made 
in 1989, significant damage to the barley crop was not 
widely reported. Wheat varieties in these states were also 
relatively unaffected in 1989. 

In 1990, survey pathologist Jon Apple of the Kansas 
State Board of Agriculture began collecting Pgt-QCC from 
commercial Hard Red Winter Wheats (Pioneer 2157, and 
Quantum 561) as early as June 6th (Figure 2, page 122). 
Numerous collections of this race were made from barley 
in subsequent weeks beginning in Southern Minnesota and 
South Dakota and continuing on into the Red River Valley 
and up into Canada. Eleven collections of Pgt-QCC were 

ISOLATIONS OF STEM RUST 1989 

Puccinia graminis f. sp. tritici Race QCC 
Legend 

i SAMPLES 

DATA: USDA - ARS - · CEREAL RUST LAB 

MAP: MN PEST SURVEY PROGRAM 9/27 /90 

Figure 1 
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ISOLATIONS OF STEM RUST 1990 
Puccinia graminis f. sp. tritici Race QCC 

Legend 

I SAMPLES 

DATA: USDA - ARS - CEREAL RUST LAB 

MAP: MN PEST SURVEY PROGRAM 9/27 /90 

Figure2 

made from Montana barley in 1990. Spring wheats, includ
ing all varieties recommended by the Univetsity of Minne
sota, are virtually immune to Pgt-QCC. 

The presence of Pgt-QCC in Kansas wheat establishes 
that at least for 1990, a south to north "Puccinia pathway" 
may have been operational. Urediniospores of the rust 
fungus were moving on southerly winds, blowing north
wards, and affecting barleys that carry only T gene type of 
resistance. Urediniospores are the red "rusty" colored 
spores first seen when new pustules erupt along the stem 
surface. These spores can attack susceptible wheat or 
barley varieties. They are airborne significant distances but 
will not survive in the absence of a green, susceptible cereal 
plant. Being as younger plants can usually be found to the 
north (because they are planted later), urediniospores pro
duced in the south and carried north are those primarily 
involved in determining the outcome of an epidemic. This 
south to north movement of stem rust in a given year is often 
referred to as the Puccinia pathway. 

Wheat stem rust over winters in the south, especially in 
volunteer wheats along the east slope of the Rocky Moun
tains. Survival of stem rust depends on the fungus success
fully moving off the volunteers and into southern plantings 
of winter wheat (which get seeded as early as late August 
along the gulf coast in Texas). Cool nights in September 
and October produce dews that will favor this process. 
Winter may kill out some plants with fall infections but 
extreme conditions are needed and snow cover will act to 
protect the plants. Stem rust can easily survive in weed 

hosts and on susceptible varieties in Central and South 
Texas where extreme cold and snow are rare. 

The Puccinia pathway is the major means of spore 
movement in cereals because the fungus cannot survive 
Minnesota winters in the absence of a living host plant. As 
infected cereals mature, the red urediniospore stage is 
replaced in the ruptured tissues by a black spore stage called 
the teliospore. In order for the teliospore stage to continue 
the life cycle of stem rust, these spores must first infect an 
alternate host. The alternate host of the stem rust fungus 
include several species of barberry (Berberis vulgaris, B. 
canadensis, and B. fendleri). 

Barberry eradication programs throughout the North
ern Great Plains during the 1940's nearly eliminated the al
ternate host for the stem rust fungus. This not only re
stricted the ability of the fungus to survive the winter, it also 
severely restricted the capacity for new races of the fungus 
to develop during the sexual recombination phase of the life 
cycle that occurs on barberry. 

Barberry eradication has helped breeders in their ef
forts to develop resistant varieties that are durable. Without 
sexual recombination, we only have a handful of races to 
deal with here in the Great Plains. We know what they are 
and we have incorporated resistance to them into most of 
our wheat and barley varieties. 

It is thought that Pgt-QCC originated in the Pacific 
Northwest. Barberry was never eradicated in the Pacific 
Northwest. Consequently, new races constantly develop in 
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this sexually recombining population. Historically, it was 
felt that the Rocky Mountains prevented most of those races 
from ever getting into the Great Plains. This probably was 
true most of the time but it was not true in 1989 in the case 
of Pgt-QCC. Now that Pgt-QCC has established itself in 
the Puccinia pathway, we may have to deal with it for many 
years to come. The fact that it appeared two years in a row 
suggests that it is not simply going to go away. 

HOW BAD IS BAD?-Yield loss caused by stem rust is 
a function of incidence (how many plants have it) and se
verity (how bad it is on a particular tiller) . Losses from stem 
rust can be estimated by determining the % stem area 
affected at the soft dough stage (Peeks 11.2 or Zadocks 85) 
and dividing by 2. A severity reading of 20 represents a 
yield loss of 10%. An average severity of 10 would 
represent a 5 % yield loss and so on. Severity readings are 
made using the U.S.D.A. Modified Cobb Scale. Excellent 
color photographs of stem rust appear on pages 10-14 in 
Common Diseases of Small Grain Cereals by F. J. Zilli.nsky. 

Unfortunately, stem rust effectively rips open the epi
dermis layer (the outer skin) of infected plants. Severe in
fections greatly enhance water loss from diseased tillers. If 
this happens to a barley plant before grain fill iscomplete, 
kernel fill will be affected, % plump at harvest will be 
reduced and the % protein may go up. All of these are bad 
for profit if growers want to make malt quality with their 
barley. 

Last season, certain late planted fields were observed 
with stem rust severities averaging 20. Hot spots were 
identified in some fields that had a 60 severity rating at the 
soft dough stage. In some cases these hot spots represented 
poorly drained areas where maturity was delayed. The 
edges of fields, particularly southern edges, often showed 
the greatest damage with severity tapering off as you got 
further into the field. 

WHAT TO DO IN 1991 !-Next season, 1991, will be a 
critical year for barley production in Minnesota. Succes
sive years of drought in 1988 and 1989 have had serious 
impacts on the crop's profitability picture. Although 1990 
was somewhat better, yield and price did not meet expec
tations in many areas. Growers who were forced to sell at 
feed quality prices will not be anxious to make major 
investments in the crop without ample justification. 

Let's review a few potentially beneficial management 
options that you will want to bring to their attention as the 
season approaches. 

1. Early Planting-This will be the single most effective 
means of reducing losses from stem rust of barley 
causedracePgt-QCCin 1991. Byearlyplanting,Imean 
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early planting. Stress this fact over and over again 
during your January meetings. Repeat it in February. It 
wouldn't be too much if you got on · the radio and 
reminded your growers of the importance of this factor 
during the month of March. Get growers to plant their 
barley first, before their wheat. Get it all planted. Then 
start with wheat. Early planting will allow the crop to 
mature (pass critical growth stages) before heavy inocu
lum from southern regions arrives in our state. 

2. Chemical Control-Control of stem rust in barley with 
foliar fungicides is possible but it will likely be very 
expensive. The decision to use fungicides will have to 
be made by growers on a case by case basis. Chemical 
options include TiltR and BayletonR. Drawbacks are 
associated with the use of either one of these products. 

Bayleton would provide the best control. To be effec
tive, Bayleton 50% Dry Flowable should be applied at 6 
to 8 ounces/acre. Applications should be timed to 
coincide with head emergence (Feeks 10.2 or Zadoks 
53). Such an application will likely cost in excess of $22 
per acre. Research based information on the cost effec
tiveness of chemical control of stem rust on barley in 
Minnesota is not available at this time. 

Tilt is also registered for control of rust diseases in 
barley. However rate (4 ounces) and timing (prior to 
Feeks 8.0 or Zadoks 37) limitations as outlined on the 
product label suggest that Tilt isbetter designed for leaf 
rust or stripe rust control and may not provide adequate 
control of stem rust. An application of Tilt will likely 
cost about $13 per acre. 

3. Harvest Modifications 

The name of the game as far as barley is concerned is to 
meet malting standards. The economics of certain man
agement practices hinges on the price differential be
tween malt grade and feed grade barley. 

Stem rust is known to reduce yield and certain quality 
factors in barley. Since stem rust is not uniformly dis
tributed in fields, growers may want to consider certain 
modifications in their harvest practices in order to opti
mize the malt quality of parts of the crop they bring to 
market. 

Growers should check their fields at soft dough stage 
(Feeks 11.2 or Zadoks 85) to determine the severity of 
stem rust. If stem rust is observed along the edges, walk 
into the field to see if the severity drops off. If stem rust 
is affecting plants along the edges but not towards the 
interior of the field, growers may want to harvest a few 
passes off the edges and hold them in a separate truck 
rather than including this thin barley in with the plumper 
barley from the rest of the field . The same goes for hot 
spots detected during combining. Go around these areas 
and harvest them later. Don't let 5 acres of thins bring 
down your% plump in a 180 acre field. 



WHAT TO EXPECT FROM THE LI-Planning for 1991 
means we have to think in terms of a best case and a worst 
case scenario. The best case would be that Pgt-QCC 
doesn't show up next year or that we get planted early and 
our barley crop escapes most of the damage. The worst 
case would be that we get planted late and lots of Pgt-QCC 
spores are blown up here from susceptible winter wheats to 
our south and we get clobbered. Both are possibilities. So 
how do we respond? Fortunately our best defense (early 
planting) doesn't cost much more than the alternative (late 
planting). If we have a stem rust problem we will know it 
by harvest time and suggested harvest modifications may 
be worthwhile (we can stress this more in late July and 
early August if we need to). Our most difficult problem 
will involve the decision to use foliar fungicides. 

To help in this decision, plans are underway to include 
test plantings of our major spring barley varieties (Excel, 
Robust, and Morex) in cooperation with state programs in 
Manhattan, Kansas, Lincoln, Nebraska, Ames, Iowa, and 
Lamberton, Minnesota. These plots will be monitored be
ginning June 1 to determine if stem rust is present. This 
may provide us a means of monitoring the progress of the 
disease and provide an "early warning" as to the antici
pated severity of stem rust on barley 

Longer term research objectives include an acceler
ated program of screening potential breeding lines for 
sources of resistance to Pgt-QCC. This activity will be 
emphasized here in St. Paul as well as at North Dakota 

STORED GRAIN 

State University. You should know however that should a 
new source of resistance be deemed necessary it will likely 
be a 5 to 10 year project to identify and incorporate this re
sistance into an agronornically top notch malting barley. 

Other projects in planning stages at this time include 
studies on rates and timings of fungicides for effective 
control of stem rust. 

FINAL COMMENTS-Keep your heads about this situ
ation. Do not try to play it up nor play it down. The truth 
of the matter is that we simply can't see into the future but 
we must be prepared. 

You will be asked a lot of questions. Questions like 
"Are there any differences in varieties?". The answer to 
this is no. All three of our AMBA approved malting barleys 
(Excel, Robust, and Morex) are susceptible. Each of these 
varieties as well as the Anheuser Busch variety 1602 have 
the T gene as their source of resistance to stem rust. Other 
factors that will not make any difference include the use of 
more (or less) fertilizer; there are no interactions between 
stem rust and any insect problems affecting small grains. 
There are no interactions with previous crops nor any effect 
of seed treatments. And there aren't any elixer-type cures. 
All we really have to work with is planting date and very 
expensive foliar fungicides. Lets use these wisely. 

-Roger K. Jones 
Extension Plane Pathologist 

NO-PEST STRIP DISTRIBUTORS IN MINNESOTA AND NEIGHBORING STATES-No-pest strips contain 
dichlorvos, an organophosphate, as the active ingredient. Dichlorvos vapors released from the strip kill actively flying 
insects in confined places. These strips are now manufactured by Loveland Industries, Inc. The distributors of the pest 
strip in Minnesota, North Dakota, and Iowa are given below. 

Minnesota 

United Agri Products 
Kasota, (507) 931-6660 

American Agco 
S. St. Paul, (612) 451-1349 

Tessman Seed and Chemical 
Eagan, (612) 452-4052 

Northwestern Supply 
Waite Park, St. Cloud 
(612) 251-0812 

Iowa Vet Supply 
N. Mankato, (507) 345-4684 

North Dakota 
Ostlund Chemical 
Fargo, (701) 282-7300 

Iowa 
Hall Robert's Son 
Postville, (319) 864-7421 

Iowa Falls, (515) 648-2529 

The new pest strips can be used in several sites, such as inside animal buildings, milk rooms, facilities holding grain, gar
bage cans, trash dumpsters, homes, motels, cabins, garages, and above the water line in catch basins. Thelabel recommends 
the use of one strip per 1,000 cubic feet. The strips provide satisfactory control of flies, mosquitoes, gnats, and stored-grain 
moths (lndianmeal moths) when used according to·the label. The strips are effective for four months. These strips, when 
hung above the grain in storage facilities, will kill only adults of the Indianmeal moth. Larvae and adults of other insect 
pests (beetles), and larvae of Indianmeal moths infesting the grain are not affected by vapors from the pest strip. 

-Bh. Subramanyam 

123 Assistant Extension Entomologist 
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ANNOUNCING THE CROP PEST MANAGEMENT 
SHORTCOURSE-The 10th annual Crop Pest Man
agement Short Course will be held on Thursday, Novem
ber 15, and Friday, November 16. Designed specifically 
for anyone who advises farmers, this course provides in 
depth, high quality coverage of timely topics in crop and 
pest management. Major topics this year include: 

Managing Soybean Cyst Nematode and Com Stalk Rot 

Managing Problem Weeds 

Altematives in Insect Control 

Nitrogen Management in the 90's 

On Thursday evening the Minnesota Independent Crop 
Consultants will hold their banquet and annual meeting in 
conjunction with the short course. Come and take advan
tage of this opportunity to ask questions and discuss your 
concerns with regionally and nationally recognized speak
ers! Also take a look at the new displays developed by the 
IPM program which were featured at this year's FarmFest. 
Brochures describing this shortcourse are being mailed 
now. For further information, contact Ken Ostlie, CPM 
Coordinator, at (612) 624-9272, or Bruce Giebink, Assis
tant Coordinator, at (612) 624-2738. 

-Bruce Giebink 
Assistallt Extension Specialist 

The information given in this publication is for educational purposes only. References to commercial products or trade names Is made with 
the understanding that no discrimination is intended and no endorsement by the Minnesota Extension Service is implied. 
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