
Mission & Vision 
 
The mission of the Southern Insect Management 
Research Unit (SIMRU) is to generate new 
knowledge of arthropod pest biology, ecology, and 
management; and to integrate this knowledge into 
contemporary farming systems that will promote 
economic and environmentally stable pest 
management practices for the southern U.S.  
 
The vision of SIMRU is to be a recognized center of 
innovation for negating agricultural pest problem 
through deployed scientific knowledge of pest 
biology, ecology and management options.  All of 
SIMRUs research is conducted under three different 
core projects in ARS National Program 304 – Crop 
Production and Quarantine. 
 
This brochure highlights a few of the current research 
projects being conducted by SIMRU scientists. 
 
Integrated Insect Pest and Resistance 
Management on Corn, Cotton, Sorghum, Soybean, 
and Sweet Potato – This core research project 
develops sustainable integrated pest management 
(IPM)  

 
 
practices for insect pests of southern row crops. The 
project included a wide diversity of studies intended 
to measure and manage insecticide resistance traits in 
pests, understand impacts of insecticides on 
pollinators and other non-target organisms, and 
explore large-area impacts of host plants and 
agricultural practices on pest population 
development. An example study is one that uses rapid 
bioassays in the field to predict effectiveness of an 
insecticide application against real field populations 
of insects. When implemented this type of real-time 

assay could save Delta farmers millions of dollars by 
eliminating the application of ineffective insecticides. 
 
Profitable production of row crops requires regular 
use of insecticides. Many of the major insect pests in 
the southern U.S. are highly polyphagous and may be 
exposed to insecticides in multiple crops. The impact 
of insecticide-treated corn, cotton, and soybean seed 
on early-season insect populations is being carefully 
examined by a team of SIMRU scientists. In these 
experiments, leaf tissue is excised from field crops, 
and the amount of insecticide is measured with the 
help of analytical chemists.  Detailed field 
observations are made to assess impacts on pest 
numbers and crop damage, and plant tissue is also 
bioassayed to estimate mortality. Different aspects of 
the project also track native bee and pollinator 
diversity in insecticide treated and untreated soybean 
in an attempt to properly value costs and benefit of 
insecticide sprays.  
 
Alternative Approaches to Tarnished Plant Bug 
Control - Tarnished plant bug is a key pest of cotton, 
and it is the pest that requires the most applications of 
insecticide in the Delta. This core research project 
works to determine key factors that naturally regulate 
tarnished plant bug populations,  
 

 
 
thereby developing new methods and tools to manage 
tarnished plant bugs without the excessive use of 
broad-spectrum insecticides. This work includes a 
major effort to develop a fungal pathogen, Beauveria 
bassiana as a biological control agent. 
 
 
 

 
 
 
 
 
 
 
 
Research scientists in this core project collect feral  
population of tarnished plant bugs  from wild host 
plants, and when available, in cultivated crops at 
different locations within the Mississippi Delta. The 
insects are held in the laboratory to determine key 
factors that regulate tarnished plant bug survival 
including pathogens, parasitoids and other microbial 
and genetic factors that limit insect survival and 
reproduction.  Insects from these field samples are 
also used for molecular identification studies, life 
table construction, and stable carbon isotope studies 
that identify the host plant fed upon by the captured 
insects.  
 
This work is economically important to Delta 
farmers. Tarnished plant bug continues to have 
economic effects on cotton production in the 
Mississippi Delta and across cotton growing regions 
of the U.S. with losses totaling more than $100 
million each year. The research conducted in this 
project will identify potential microbial agents that 
naturally infect TPB populations in diverse locations 
across the Midsouth.  Some of these microbials may 
be developed as new for use in control agents.  
Spraying crops and wild hosts that harbor tarnished 
plant bugs before they move to cotton. 
 
Innovative Strategies for Insect Resistance in BT 
Cotton - Transgenic cotton and corn expresses 
insecticidal proteins from Bacillus thuringiensis, a 
soil-borne bacterium.  These insecticidal plants are 
highly effective and provide significant benefits by 
potentially reducing the use of broad-spectrum 
insecticides. SIMRU scientists are aggressively 
studying ways to measure insect adaptation to these 
insecticidal traits and manage resulting resistance in 
natural populations. Specific research goals include 
studies to measure the impacts of Bt toxins on insect 
pest biology, to assess population dynamics, and to 



develop management strategies to mitigate evolution 
of insect resistance to the insecticidal genes in the 
transgenic plants 
 
 
 
 
 
 
 
 
 
 
 
Original insect resistance management (IRM) plans 
for transgenic crops included a high-dose/refuge 
strategy.  This strategy was adopted when Bt crops 
were first commercialed 20 years ago.  It is intended 
to slow the development of resistance not eliminate 
the pest or resistance genes. This core research 
project has identified a handful of genes that are 
involved in the mode of action of Bacillus 
thuringiensis (Bt) toxins. They include 
aminopeptidases, membrane-bound alkaline 
phosphatase, cadherin’s, and ABC transporters, and 
are considered as contributors of large effects on Bt 
toxin tolerance.  
 
Insecticide sprays often are required for economic 
management of bollworm in Bt cotton. Current 
research is defining how much and how often these 
supplemental sprays are needed.   A major goal of 
this project is to better understand how variability 
among populations in laboratory studies relate to 
practical levels of field control.  
 

Other Commodities, Other Pests 
 
The SIMRU conducts extensive research on many 
other pest problems that affect southern row-crop 
production. Interested individuals should visit 
SIMRUs website https://www.ars.usda.gov/southeast-
area/stoneville-ms/southern-insect-management-
research/ 
 
 

 

Scientists 
Clint Allen – Research Entomologist 

662-686-5295 clint.allen@ars.usda.gov 
 

Nathan Little – Research Entomologist 
662-686-5270 nathan.little@ars.usda.gov 

 
Katherine Parys – Research Entomologist 

662-686-5275 katherine.parys@ars.usda.gov 
 

O. P. Perera – Research Entomologist 
662-686-5248   op.perera@ars.usda.gov 

 
Maribel Portilla – Research Entomologist 

662-686-3051 maribel.portilla@ars.usda.gov 
 

Yu Cheng Zhu – Research Entomologist 
662-686-5360   yc.zhu@ars.usda.gov 

 
Contact Information 

 
Telephone  662-686-5231 
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Ensuring the efficient production of 
agricultural commodities by researching 

and developing safe integrated pest 
management systems 
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