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Executive Summary

Bacterial leaf streak (BLS) or black chaff of wheat 
is caused by Xanthomonas translucens pv. undulosa 
(Vauterin et al., 1995). The bacterium causes wa-
ter-soaked streaks with exudates on the leaves and 
black chaff on the ear-heads of wheat. In the past, 
the disease has been managed by seed treatment 
with hot water (Fourest et al., 1990) or mercury fungi-
cides (Mathre, 1982); however, these methods were 
ineffective. Breeding wheat varieties for resistance 
to BLS has little success. In this research project, we 
evaluated different strategies (host plant resistance, 
bactericide and bio-control products) for managing 
the BLS.

Research Questions

  i)   To identify sources of resistance to BLS in 
wheat,  and

 ii)  To test a combination of moderately susceptible 
wheat genotypes, bio-control agents and bactericide 
for the control of BLS.

Results

Differences in susceptibility to BLS were observed 
among wheat genotypes evaluated in this study 
(Table 1). Most of the commercial wheat varieties 
were susceptible to BLS. Wheat breeding line ND807 
(ND2831//Parshall/ND706) was found to be resis-
tant to BLS (Table 1). The first year data on disease 
management were collected from the field. However, 
there was a high natural infection (even in water-in-
oculated plots) at late crop growth stage and com-
parison of the results appeared to be difficult.

Application/Use

 The majority of wheat genotypes were susceptible 
to BLS. Only few advanced breeding lines appear to 
have some levels of resistance to BLS. In Minnesota, 
BLS remains the limiting factor for successful wheat 
production and continued testing wheat germplasm 
and control measures will play an important role to 

deploy resistant varieties and disease management 
strategies across state. 

 
Materials and Methods

In total, 173 elite wheat genotypes from the north-
ern Great Plains were evaluated in the greenhouse. 
Plants were infiltrated with X. t. pv. undulosa (strain # 
BLSW16) at flag leaf stage. The experiment was con-
ducted in a randomized complete block design with 
three replicates. Disease reaction within the infiltrated 
areas was scored 14 days after infiltration (Milus 
and Mirlohi, 1994), using 0 to 4 scale where 0 = no 
visible symptoms; 1 = chlorosis without water-soaked 
lesions; 2 = water-soaked less than 25%; 3 = water-
soaked 25-100%, and 4 = water-soaked extending 
beyond infiltrated area.

Integrated disease management experiments were 
conducted in the field. Two susceptible wheat va-
rieties Alsen and Fryer were either seed-treated or 
sprayed with bio-control products (Serenade, Acti-
gard and Messenger) and bactericide (Kocide). 
Plants were inoculated with bacterial strain # 
BLSW16 (107 CFU/ml) at seedling stage and water 
inoculated plants were served as controls. BLS inci-
dence and severity were assessed weekly intervals. 

Economic Benefit to a Typical  
500 Acre Wheat Enterprise

Reliable data on yield losses due to BLS are not 
available. Thus, it is difficult to calculate what the 
economic benefit would be to a 500 acre wheat 
enterprise in Minnesota and North Dakota. Growing 
resistant wheat varieties in combination with other 
management strategies should minimize yield losses 
due to this disease.

Related Research

Screening more wheat accessions and transferring 
resistance into adapted wheat cultivars are underway 
in collaboration with wheat breeders.

Developing Integrated Strategies for Bacterial
Leaf Streak Management in Wheat
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Appendix

Table 1. Wheat genotype, origin, pedigree and disease reaction to Xanthomonas translucens pv. undulosa in 
the greenhouse.

Genotype a              Origin b Pedigree   Score c SD d   Reaction e

Oxen HRSW-SD SDY366A/SDZ004A 3.00 0.00    S

Ingot HRSW-SD Butte86/SD3004/Dalen 2.78 0.42    S
Norpro HRSW-CO N93-0119 3.44 0.50    S
Parshall HRSW-ND Keene//Grandin*2/Glupro 2.67 0.94    S
Reeder HRSW-ND IAS20*4/H567.71//Stoa/3/ND 674 3.67 0.47    S
Alsen HRSW-ND ND 716 (Sumai3/Wheaton//Grandin) 2.67 0.47    S
Knudson HRSW-CO Karl/Krona/3/Bergen//Erik/MN73167 3.33 0.47    S
Hanna HRSW-CO N93-2424/AC DOMAIN 3.67 0.47    S
Briggs HRSW-SD BW114/Bergen/SD3097 3.11 0.74    S
Granite HRSW-MT Unknown 3.11 0.74    S
Oklee HRSW-MN 2375/SBF0670 2.56 0.50    S
Dapps HRSW-ND Kitt/Amidon//GR/Stoa sib 3.11 0.74    S
Steele-ND HRSW-ND Parshall/ND706 3.00 0.82    S
Fryer HRSW-CO Sonja/Vance//Sumai3/Dalen 3.67 0.47    S
Trooper HRSW-MT Keystone/Ivan 3.00 0.00    S
ND807 HRSW-ND ND2831//Parshall/ND706 1.86 0.38    R
a Hard red spring wheat (HRSW).
b Origins of the different genotypes studied: Colorado (CO), Minnesota (MN), Montana (MT), North Dakota (ND), and 
South Dakota (SD). 
c Disease reaction within the infiltrated areas was scored 14 days after infiltration (Milus and Mirlohi, 1994) using a 0 to 
4 scale where 0 = no visible symptoms; 1 = chlorosis without water-soaked lesions; 2 = water-soaked less than 25%; 3 
= water-soaked 25-100%, and 4 = water-soaked extending beyond the infiltrated area. 
d Standard deviation (SD).
e Genotypes with scores 1 and 2 were considered resistant (R) and those with scores > 2 were considered susceptible 
(S) as reported previously (Milus and Mirlohi, 1994). 
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