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Research Questions

The objective of this project was to allow for timely small 
grain crop progress and pest identification across the state 
of Minnesota in order to inform producers of current crop 
conditions and potential threats.  Information was released 
through media (e.g. weekly radio programs, internet-based 
news releases, archived web pages, and e-mail).  The 
survey was conducted in coordination with the established 
NDSU IPM Survey, providing extensive, continuous cover-
age of small grain production spanning Minnesota and 
North Dakota.

Results

   2012:  Field surveys were initiated the last week of May.  
Most years that would have coincided with the beginning 
of agronomic management decisions.  However, the warm 
early spring accelerated crop progress and grain crops as 
far north as southeast North Dakota had already reached 
anthesis (early flower), while most fields in northwest 
Minnesota were in the jointing stage (see map for growth 
stages May 28 to June 8).  

   Unfortunately, the early season also saw early and sig-
nificant migrations of aster leafhopper and cereal aphids.  
These events were prior to the start of the surveying but 
their presence resulted in increased incidence of BYDV/
Aster Yellows which was found later.  The two pathogens 
express similar symptoms in wheat and barley making it 
difficult to distinguish them from one another in the field.  

   2013:  Field surveying was initiated in the latter half of 
May and in full progress with the first of June.  A very slow 
and delayed planting due to an extended winter and cold/
wet spring had the small grains growth significantly behind 
traditional calendar landmarks.  A total of 43 counties were 
at some time samples throughout the growing season 
across MN.  The start of season was somewhat quite from 
a pest standpoint with tan spot, septoria, and some cereal 
aphids identified throughout the state but not in economic 
severities.  The end of season saw a lot more documen-
tation of pests such as armyworms, scab, barley yellow 
dwarf, bacterial leaf blight, and rusts.  Aside from the ar-
myworms, most of the pests were at post treatment plant 
stages however surveying identified that scab was a larger 
production component than originally calculated.  

   It is important to understand the distinction between 
incidence and severity for plant pathogens when reviewing 
the maps.  Incidence is defined as the percent of sampled 

plants with the pest.  Severity is defined as the percent of 
plant material that is damaged on affected plants.  There-
fore, maps that report incidence are reporting percent 
plants affected.  Severity tells us how bad infections were 
when identified.

   2014:  Field surveys were initiated the last week of 
May.  Delayed planting conditions again resulted in most 
of the crop being in the initial leaf to tillering stage, how-
ever there was earlier planting of a portion of the crop and 
reflected in locations at the jointing stage (see map for 
Growth Stages - June 9 to 20).
       
   The most important insect related production issues 
were the appearance of cereal aphids which reached 
threshold levels in some regions of both states.
      
   Small grain diseases by prevalence were Tan Spot, oc-
curring throughout the region; Bacterial Leaf Streak in SW 
and WC MN; Septoria occurring with high incidences in 
NW MN; Barley Yellow Dwarf incidence  was found where 
aphids established in WC MN; and, Head Blight (scab) 
in SW and WC MN where wet conditions during heading 
contributed to higher than forecasted infections.
      
   When reviewing the maps. Incidence is defined as “the 
percent of sampled plants with the disease.”  Severity is 
defined as “the percent of plant tissue that is diseased on 
affected plants.” Therefore, maps that report incidence 
are reporting percent plants affected while severity tells us 
how bad infections were.  
        
   Efforts this year contributed significantly to the identify-
ing Bacterial Leaf Streak statewide severity and presence 
in addition to varietal responses to the pathogen.  The 
collected data has also proved valuable in explaining final 
yield and quality reports across the state with a better 
understanding of contributing factors.  

Application/Use

   This pest survey was developed and implemented for 
the early and correct identification of small grain insect 
and pathology pests across the state of Minnesota and to 
combine and report those findings with the ongoing project 
at North Dakota State University (NDSU).  The concept 
builds on the efforts of year one that created a regional 
approach to surveying and reporting pest data to produc-
ers, researcher, consultants, and agricultural industry.  The 
outcomes included identification of growth stages, wheat /
barley BYDV, Bacterial Leaf Blight, Wheat Streak Mosiac 
Virus, Stripe and Leaf Rust, Fusarium Blight, Tan Spot, 
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Septoria, Powdery Mildew, Oat Crown Rust, Ergot Wheat 
Stem Maggot, Cereal Aphids, Aster Leafhoppers, Army-
worms 

   The data collected was reported weekly in print with the 
NDSU Pest Survey Report and Northwest Cropping Is-
sues but was also disseminated to other researchers.  The 
findings were represented to consultants and seed indus-
try personnel, as well as discussed at summer plot tours.  
Sites included LeCenter, Mora, Benson, DeGraff, Fergus 
Falls, Perley, Strathcona, Hallock and the Northwest Re-
search and Outreach field day in Crookston.  

   This detection and reporting system notified producers 
of the presence or absence of pests and the incidence and 
severity of the problem.  With that data, producers could 
make educated, timely, and effective decisions leading 
to an economically feasible integrated pest management 
approach.  The data collected represented pests found, 
but equally important was the time they were identified, as 
well as those not found.  

Material and Methods

   2012: Two pest scouts were hired to collect the needed 
data.  Scout 1 (Jason Rogers) worked under the supervi-
sion of Jochum Wiersma with a home base of  Under-
wood, represented production areas of Northwestern 
Minnesota.  Scout 2 (Derrick Nelson) worked under the 
supervision of Doug Holen out of Fergus Falls with geo-
graphic responsibilities of West Central, Central, and 
Southern Minnesota.  This project had oversight from 
faculty of the University of Minnesota St. Paul campus as 
well as training for job responsibilities and data report-
ing with NDSU. Three travel courses were mapped from 
each home base and traveled weekly to assure maximum 
geographic representation.  Random fields, along with pre-
determined sites were sampled with data collection taking 
place on site with the use of notebook computer systems.  
Samples were collected for verification if questions persist-
ed with findings.  All data components were downloaded 
and forwarded to Phil Glogoza who formatted the data set 
and then passed it through to NDSU for reporting in their 
system.  Generated data sets were then also forwarded 
to supervisors.  Supervisors were in constant communica-
tions with the scouts allowing for current knowledge on 
findings.  About 35 fields per week were sampled between 
the two scouts.  Some fields were revisits if a pest popu-
lation warranted monitoring, otherwise new sites were 
sought. 

   2013: Two pest scouts were hired to collect the needed 
data.  Scout 1 (Drew Underdahl) worked under the super-
vision of Jochum Wiersma and Madeleine Smith with a 
home base of  Crookston, surveying the production areas 
of Northwestern Minnesota.  Scout 2 (Aaron Bengston) 
worked under the supervision of Doug Holen out of Fergus 
Falls with geographic responsibilities of West Central, 

Central, and Southern Minnesota.  Travel and sampling 
objectives were to represent small grain production areas 
with data gathered.  Both scouts sampled weekly and 
rotated traveled routes in regions to allow for the largest 
possible geographic and data representation.  While the 
scouts randomly selected fields for sampling, some fields 
were targeted as concerns were brought to our attention 
and occasional fields revisited to monitor pest progress.  
Goals were to have each scout sample 15 to 20 fields per 
week.

   2014: Two pest scouts were hired to collect the needed 
data. Scout 1 (Olivia Fischer) worked under the supervi-
sion of Jochum Wiersma and Madeleine Smith with a 
home base of  Crookston, surveying the production areas 
of Northwestern and to some extent Central Minnesota .  
Scout 2 (Aaron Bengston) worked under the supervision 
of Doug Holen out of Fergus Falls and Phil Glogoza in 
Moorhead with geographic responsibilities including West 
Central, Central, and Southern Minnesota.  Travel and 
sampling objectives were to represent small grain produc-
tion across Minnesota.  Both scouts sampled weekly and 
rotated traveled routes in regions to allow for the largest 
possible geographic representation.  While the scouts 
randomly selected fields for sampling, some fields were 
targeted as concerns were brought to our attention and 
occasional fields revisited to monitor pest progress.  Goals 
were to have each scout get 15 to 20 fields per week.  
Scouts were identifiable as University of Minnesota em-
ployees with marked vehicles and shirts.

Economic Benefit to a Typical 
500 Acre Wheat Enterprise

   The economic benefit was the timing and correct identifi-
cation of small grain pests.  With that information, produc-
ers knew what pest was present, when it was detected, at 
what levels, and plant growth stage it was found.  Deci-
sions could then be made as to whether or not treat-
ment was necessary, and which products and rates were 
needed if thresholds were found.  Equally important were 
decisions that pesticide applications were not economi-
cally justified due to pest populations and/or plant growth 
stage.   As history has shown, millions of dollars have 
been lost due to pests such as leaf rust and fusarium head 
blight, as well as millions spent on pesticides in hope of 
controlling these and many other small grain pests.   An 
average producer will apply fungicide one to two times per 
season and insecticide if needed.  These efforts allowed 
for the timely notification of pest populations and allowing 
for the proper expenditure of money for pest management 
when and where needed.  Much more insecticide was 
applied to small grains this season as a result of the early 
detection and alarming populations of aster leafhoppers 
across two state areas.
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Related Research (effort)

   At this time there is no related effort in Minnesota.  The 
Minnesota Department of Agriculture had previously 
performed something similar across the state for all 
crops.  That program no longer exists.  The absence of an 
outstate plant pathologist within the University of Minne-
sota Extension system also highlighted the need for such 
a project in the beginning.  For three seasons, the proj-
ect supervisors have responded to statewide pathology 
questions and programming.  This approach saved many 
faculty hours by reducing the need for travel to investigate 
client reports while establishing and process for timely col-
lection and representation of area-wide survey data.  

   There are currently multi-state surveys in collecting spe-
cific information on Bacterial Leaf Streak disease and its 
prevalence and race typing.  

   NDSU has had the pest survey system in place for many 
years and our goal from the beginning planning stages 
was to incorporate our data into their program for a stron-
ger and regionally larger report.

   With the hiring of a small grains pathologist at NWROC 
in Crookston, our team added a strong contributor to col-
lecting, reporting, and making recommendations.   

Recommended Future Research

   It is our belief that this surveying effort should continue 
and can be routinely improved upon with timely starts to 
the surveying season and quicker data turnaround time 
to the agricultural community.   Discussions have taken  
place throughout the granting period of adding crops to the 
survey in tying crop production systems together over time 
with all pest components of rotations  represented.  Cur-
rently, conversations are occurring to have this effort serve 
as a template for expanded crop pest surveying.

The benefits of this program include:  identify the pres-
ence of regional pests in a timely fashion, save countless 
hours of small grain researchers time and resources in 
travel and communications, improve knowledge of local-
ized pest conditions, increase visibility and perception of 
overall effort in small grains, establish a cooperative effort 
with NDSU, generate data for use by local coops, consul-
tants, researchers, and producers.

Suggestions to improve the surveying system:  Daily log 
of data collected and dissemination; cooperate with NDSU 
for training and reporting; better equip the scouts to make 
the best use of their time; use rental vehicles; develop 
cards with information on where to access the data that 
the scouts can hand out to clientele when approached; 

and, better planning of travel paths for more direct routes 
to the most possible fields.

This effort has been successful in correctly identifying 
many production pests as well as areas in which pests 
were not present.  This information was very useful in 
small grain field days, workshops, and producer conversa-
tions across the state.

Appendix
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