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Evaluation of Winter Wheat Germplasm for Resistance to  
Stem, Leaf and Stripe Rust

Maricelis Acevedo, Department of Plant Pathology, NDSU 

Research Questions

Evaluate current winter wheat varieties, cultivars 
and elite breeding lines for stem, leaf and stripe rust 
resistance.

Screen winter wheat landraces from the USDA-
ARS National Small Grain Core Collection to poten-
tially identify new sources of resistance.

Results

We were able to establish a reliable protocol for 
evaluation of stripe rust resistance under growth 
chamber conditions. A total of 120 advance lines 
that Dr. Marais is using to develop the NDSU winter 
wheat breeding program were evaluated in a repli-
cated experiment. Approximately, 6% of the materials 
tested were highly resistant to stripe rust at seedling 
stage. Additional test are currently on going to con-
firm the resistance reaction.

Leaf rust resistance screening of the winter wheat 
elite breeding lines and advanced germplasm against 
local races demonstrated that approximately 47% 
(57/121) of the entries were resistant to both races 
tested.  Of the over 900 winter wheat landraces 
evaluated 18% and 30% were resistant to the THBL 
and MCDL races respectively.  In addition, prelimi-
nary assessment of resistance, under greenhouse 
conditions, to a field bulk collection with virulence on 
Lr21  showed that 21% (25/119) of the entries tested 
have high to moderately resistance to the new races.  

In conclusion, the research done during the past 
year has allowed the confirmation or identification of 
sources of resistance to leaf and stripe rust pathogen 
relevant to our region.  The combination and incor-
poration of these sources of resistance into winter 
wheat breeding programs for the Northern Plains 
will provide an economic and environmentally sound 
strategy to manage wheat rust. incorporation of rust 
resistance into winter wheat breeding lines is an es-
sential tool to make winter wheat a competitive crop 
for our region.  Future research will concentrate on 
validating the preliminary data obtained during the 
past year, complement it with additional tests and 
screening of the most promising materials for resis-
tance against the stem rust pathogen race TTKSK  
(Ug99).

Application/Use

 Cereal rusts are a major threat to wheat production 
worldwide. Every year yield losses are observed in 
the U.S. due to one or more of the wheat rust patho-
gens. 
 Use of fungicides is an effective measure to man-

age rust diseases but cost millions of dollars to U.S. 
wheat growers annually. Use of resistant varieties is 
the most economically sound and environmentally 
friendly rust disease management strategy. Lim-
ited information is available about the resistance or 
susceptibility of winter wheat materials adapted to 
our region. Information obtained from the evalua-
tion of winter wheat varieties, cultivars and breeding 
lines against races of leaf, stripe and stem rust can 
be used to determine our risk of epidemics and yield 
loss. Information on elite breeding lines will help the 
decision-making process for the selection of the new 
generation of parental lines that will be utilized in 
the winter wheat breeding program.   Evaluation of 
landraces from the USDA National Small Grain Col-
lection (NSGC) will give us the opportunity to poten-
tially identify novel sources of resistance that can be 
incorporated into breeding programs.

Materials and Methods

The objective of the proposed project was to evalu-
ate current winter wheat varieties, cultivars and elite 
breeding lines for stem, leaf and stripe rust resis-
tance. In addition, we propose to screen 800 winter 
wheat landraces from the winter wheat core collec-
tion of the USDA-NSGC representative of geographic 
regions of the world where winter wheat has been 
traditionally grown.  Rust reaction in winter wheat 
cultivars, breeding lines and landrace accessions 
were evaluated at seedling stage under greenhouse 
experiments in replicated trials. Plants were inoculat-
ed 8-10 days after planting and evaluated for leaf rust 
resistance 12-14 days after inoculation. For the stripe 
rust resistance evaluation with a local isolate col-
lected from the field was utilized. For leaf rust evalu-
ation two predominant local races THBL and MCDL, 
available in our program were utilized.



2  0  1  1   R  E  S  E  A  R  C  H   R  E  P  O  R  T  S

Page 70     

Economic Benefit to a Typical  
500 Acre Wheat Enterprise

Assuming a standard 20-30% potential yield loss to 
rust diseases, the potential economic impact of
the three rust diseases to North Dakota winter wheat 
can be very significant. Use of resistant varieties
can reduce yield loss cause by rust to a minimum 
without extra cost for fungicide application to
growers.

Recommended Future Research

For the stripe rust resistance evaluation local iso-
lates collected from the field and isolates represent-
ing the new races established in the Southern Plains 
will be utilized. For leaf rust and stem rust evaluation
predominant local races available in our program will 
be utilized. To obtain reliable field data replicated
field experiments will be artificially inoculated. Inocu-
lum will be composed of predominant local races
previously identified in ND wheat fields from natural 
infections. Data obtained from the variety trials will
rely on natural disease pressure. Promising geno-
types with stem rust resistance to local races will be
included in the International Rust Nurseries in Kenya 
to be evaluated for “Ug99 lineage” resistance.


