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NWRC Scientists Address the Concerns of Sunflower, Rice, and Corn 
Producers, Urban Areas, and Feedlot Managers
Wildlife Services’ (WS) National Wildlife Research Center (NWRC) is the only Federal 
research organization devoted exclusively to resolving conflicts between people and 
wildlife through the development of effective, selective, and acceptable methods, tools, and 
techniques. NWRC’s field station in Bismarck, ND, studies methods for managing national 
blackbird damage to sunflower, rice, and corn in the Great Plains. The field station also 
assists with national problems involving European starling damage and diseases in urban 
areas and at feedlots and dairies.

Blackbirds and starlings damage grain crops and eat livestock feed, causing significant 
economic losses to agricultural producers. NWRC scientists are studying ways to refine 
current damage abatement methods and develop new methods for reducing damage. 
Additionally, researchers are looking to expand capabilities to target specific problem-
causing birds.  Red-winged blackbirds, common grackles, and brown-headed cowbirds 
cause an estimated $20 million worth of damage to newly planted and ripening rice in 
Arkansas, California, Louisiana, Missouri, and Texas, $15 million worth of sunflower in 
North Dakota and South Dakota, and $35 million worth of ripening and newly planted corn. 
Some individual rice and sunflower growers report 100% losses due to bird depredation. 
NWRC scientists routinely work with producers, commodity groups, research boards, 
universities, and local, State and Federal agencies to develop safer and more effective 
methods to reduce bird depredation on seeded and ripening sunflower, corn and rice and 
improve profitability for growers. To develop new methods and tools, NWRC scientists 
conduct multifaceted research studies involving the use of both captive and free-ranging 
birds to determine the status of blackbird populations in the sunflower, corn and rice-
growing states, estimate the economic impacts of birds on the crops, evaluate and 
develop nonlethal repellants for deterring birds, and improve the effectiveness and safety 
of avicides for reducing depredating populations on both local and regional scales with 
predictable results.    

Applying Science & Expertise to Wildlife Challenges

Conservation Sunflower Plots—During the last decade new farm programs have placed 
more emphasis on wildlife conservation. From 2004 to 2006, NWRC and North Dakota 
State University scientists collaborated to evaluate decoy sunflower plots, called Wildlife 
Conservation Sunflower Plots (WCSP). The objective of WCSP is to reduce damage to 
commercial fields by providing blackbirds an attractive nearby alternative food source. A 
secondary benefit is provision of a safe-haven for other wildlife that use shelterbelts and 
wetlands along the edges of sunflower fields. The majority of birds recorded using WCSP 
during a recent study were blackbirds, but 43 non-blackbird species also were recorded. 
Use of WCSP resulted in significantly lower damage in nearby commercial sunflower fields. 
In 2004, 2005, and 2006, bird damage to sunflowers in the WCSP was 39%, 32%, and 
60%, respectively, compared to 5%, 4%, and 18%, respectively, in nearby commercial 
fields. These results indicate that WCSP can reduce bird damage in nearby commercial 
fields. 

Ongoing studies are evaluating the use of geographical information systems for improving 
placement of WCSP and maximizing the benefits of this environmentally-friendly wildlife 
damage management concept. 

Starling Population Management Modeling—Urban areas, feedlots and dairies 
are major gathering sites of European starlings in the winter. Starlings eat valuable 
livestock feed; defecate on livestock, facility superstructures, feeder troughs and feed; 
and are a potential reservoir of diseases transmissible to livestock and humans. WS 
personnel manage starling numbers with an avicide, but previously lacked a standardized 
methodology to estimate mortality at feedlots and dairies. NWRC scientists developed 
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a bioenergetics model for estimating bird mortality during 
baiting operations using DRC-1339. The information is used 
to document the avicide’s effectiveness and impact on target 
species as part of the National Environmental Policy Act. 

Chemical Repellents—NWRC scientists conducted a series 
of laboratory and field tests to identify, formulate, and evaluate 
potential nonlethal repellents for reducing bird damage to 
newly-planted and ripening rice, corn, and sunflower. Of the 
chemicals tested, six have shown promising results. In fact, one 
collaborator has since received a U.S. patent for a chemical 
tested as an avian repellent.  Development and registration of 
a chemical repellent for seeded or ripening rice, sunflower and 
corn could have a major impact on reducing damage losses and 
environmental hazards and increasing efficiency and profitability 
of production. Information from this and other studies will be used 
in the registration of future repellents with the U.S. Environmental 
Protection Agency. 

DRC-1339 Baiting—DRC-1339 is an avicide used in the 
management of blackbirds and starlings on staging areas prior 
to rice planting and on evaluated bait trays during sunflower and 
corn ripening. To support the registration of this management tool 
and improve current baiting methodologies, NWRC scientists 
conducted tests with caged blackbirds to identify DRC-1339 
dose-response curves and determine dietary toxicity of DRC-
1339. They also evaluated non-target hazards of DRC-1339 in 
North Dakota, Louisiana, Missouri and Texas and completed a 
DRC-1339 confined rotational rice study. This and other studies 
indicate that hazards to non-target birds are minimal during 
DRC-1339 baiting operations whether on staging areas or on 
evaluated bait trays. Research continues on developing new and 
improved DRC-1339 bait formulations and delivery methods that 
improve baiting effectiveness and comply with regulatory issues.   

Use of Day-Glo® Fluorescent Marker and Radio-telemetry 
to Monitor Blackbirds and European Starling Movements— 
NWRC scientists used a Day-Glo® paint pigment to aerially 
mass-mark more than 3.2 million blackbirds causing damage 
to rice in Missouri. Three different rice-field roosts containing 
from 700,000 to 2.2 million birds were sprayed with different 
Day-Glo® colors on consecutive nights. Birds subsequently 
were collected during winter 2006 in Louisiana, Arkansas, and 
Missouri to determine the regional and migratory movements of 
birds after the rice-growing season. Collections continued during 
the following spring to determine the distribution of breeding 
male red-winged blackbirds in respect to the marking sites. This 
technique shows promise as an effective way of determining 
blackbird roost turnover, roost interchange, movement patterns, 
and distribution. 

Scientist also attached small radio transmitters to European 
starlings in downtown Indianapolis and Omaha, at five dairy 
farms in Ohio, and three feedlots in Kansas.  Scientists found 
that starlings move readily among farms and feedlots and 
cities. These results are significant because starlings can carry 
transmissible gastroenteritis (TGE), E. Coli, Salmonella spp., 
and Johne’s disease.  Theses pathogens can result in death 
and illness in pigs and cattle, costing nearly $1 billion in losses 
annually.
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Major Research Accomplishments:
WS developed a strategy to plant Wildlife •	
Conservation Sunflower Plots to reduce damage to 
commercial sunflower fields and provide habitat for 
other animals. 
WS developed a model to estimate the avicide •	
DRC-1339’s effectiveness and impact on starling 
populations.
WS evaluated the efficacy of Lorsban, Cobalt, •	
Avitec, Aza-Direct, GG-orange terpene, caffeine, 
GWN-4770, GWN 4140,  and Tilt EC as potential 
blackbird repellents for use on rice seed and ripening 
sunflower, rice, and corn to reduce blackbird damage.
WS evaluated alternative baiting strategies for the •	
effective and safe delivery of DRC-1339, a toxicant 
for the control of depredating blackbird populations.
WS determined DRC-1339 dietary effects on several •	
species of non-target birds.
WS determined blackbird response to several •	
concentrations of DRC-1339.
WS determined residue levels of DRC-1339 in soil •	
and plants following applications of the bait for 
blackbird control.
WS determined the potential hazards of DRC-1339 to •	
non-target bird species.
WS developed and validated an empirical model •	
and bioenergetics model to estimate the take of 
blackbirds from WS’ blackbird/DRC-1339 baiting 
program and in Louisiana, Missouri, and Texas and 
starling baiting programs in feedlots and dairies, 
respectively.
WS determined the movements and distribution of •	
blackbird populations causing damage to rice crops 
in Missouri, Arkansas and Louisiana and sunflower in 
North Dakota.




