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Facilities 

The 1,024 acre Delta Research 

Center consists of four sepa-

rate farms all named after the 

donor. Dewitt Clinton Lee farm, 

Matilda Cavanaugh farm, Mar-

garet Marsh farm and the Rog-

er Rhodes farm. 

Research Emphasis 

Research focuses on manage-

ment programs for row crop 

pests of cotton, rice, corn, soy-

bean, and wheat.  Manage-

ment includes the development 

of efficient monitoring methods 

to evaluate control, economic 

feasibility, and impact on sec-

ondary pests to assist in mak-

ing rational control decisions.  

Also includes evaluation of new 

chemical tools for insect pest 

suppression and compatibility 

with natural enemies.  Exten-

sion aspects includes assisting 

growers with planning and eval-

uation of field tests to develop 

site specific season-long pest 

control which provides an infor-

mation bridge between growers 

and researchers to communi-

cate this information effectively 

to the industry. 

Current Lab Research Techni-

cian Employees: 

Jessica Duckworth—Senior 

Research Lab Technician—

ecotoxicologist 

 

 

 

 

Summer Noble—Field Worker, 

Colony 

mainte-

nance, Data 

Entry, 

 

 

Current Projects 

Mosquito density and ecology 

of Missouri bootheel 

Phenology of corn ear worm, 

fall armyworm, beet armyworm, 

tobacco budworm, southwest 

corn borer, black cutworm, and 

true armyworm in the bootheel 

of Missouri, and verification of 

current degree day models 

http://mo-

beta.ddcalc.zedxinc.com/ 

Collaboration with Mid-South 

entomologists for susceptibility 

of tobacco thrips to neonico-

tinoids 

Baseline susceptibility of tar-

nished plant bug to key insecti-

cides and testing of field popu-

lations in the mid-south using a 

diagnostic dose 

Baseline susceptibility of soy-

bean podworm to key insecti-

cides, determining number of 

generations to induce toler-

ance and revert back to sus-

ceptibility 

Determine of water and soil 

quality of water surrounding 

cotton fields with regards to 

neonicotinoids.  

Welcome to the Entomology Department at the Delta 

Research Center! 

Special points of 

interest: 

 Cotton 

 Corn 

 Soybeans 

 Rice 

 Wheat 

 Insects 

 Monitoring 

 Integrated Re-

sistance Man-

agement 

Soybean Podworm Damage 
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The 3 counties of southeast 

Missouri (Dunklin, New Madrid, 

and Pemiscot) contain about 

98% of the state’s cotton acre-

age, much of which consists of 

large-scale commercial fields.  

Many of the current manage-

ment practices were developed 

and implemented in this region, 

and keen grower support for 

research and extension can be 

counted on.  This is a high-yield 

industry which has seen tre-

mendous increase in insecti-

cide use over the past 5 years 

in response to drought and 

pests, made possible in part by 

strong market prices for cotton.  

However, these prices and 

practices may not be sustaina-

ble in the future.  Furthermore, 

most cotton managers in the 

area were brought up with a 

strong commitment to IPM, and 

there is great concern over the 

possible consequences of pre-

sent insecticide use practices, 

including the likelihood of con-

trol failure due to insecticide 

resistance.  Therefore there is 

keen interest in and support for 

this research in the cotton com-

munity. To develop baseline 

data, we use dose response 

bioassays of a laboratory colony 

never exposed to insecticides 

to estimate the baseline sus-

ceptibility of TPB adults or 

nymphs (dependent on chemi-

cal) to conventional insecti-

cides such as organophos-

phates and pyrethroids as well 

as reduced-risk chemicals of 

cyantraniliprole, spirotetramat, 

novaluron, and spinetoram. 

These trials will permit us to 

compare rates of selection for 

resistance to each mode of 

action separately.  This infor-

mation will provide clues to 

some possible causes of re-

sistance, and a theoretical 

framework to assist in fine tun-

ing a resistance management 

program.   

quently, products with the 

same MOA must often be re-

peated in the same year to 

maintain control.   Although the 

effectiveness of some reduced-

risk chemicals against CBW has 

been confirmed in field trials, 

dose-response relationships for 

many have not been estab-

lished in the laboratory.  To 

contribute sustainable cotton 

production via improved pest 

management, research objec-

Management strategies for 

cotton bollworm (CBW) are 

almost entirely dependent on 

insecticides. Every spray se-

lects for resistance in the CBW 

population, requiring rotation of 

modes of action (MOA) to con-

serve efficacy.  However, la-

beled products with effective 

MOAs are limited to a handful 

of MOAs for foliar applications 

(i.e. primarily organophos-

phates and pyrethroids). Conse-

tives include: 1) Obtain base-

line susceptibilities to common-

ly used and newly marketed 

insecticides in the field in 

southeast Missouri; (2) Com-

pare selection rates for re-

sistance using mixture versus 

rotation strategies in the labor-

atory; (3) Evaluate stability of 

resistance and number of gen-

erations required to return tol-

erant populations to suscepti-

bility.  

Tarnished Plant Bug 

Bollworm/Podworm/Corn Earworm 

Tobacco Thrips 

applied.  To address this, re-

search needs to be conducted 

to determine the most econom-

ical and effective alternative to 

neonicotinoid seed treatments. 

Those options may include 

other in-furrow, seed applied, or 

foliar sprayed insecticides.  

Objectives: Standardized Evalu-

ation of Insecticide Seed Treat-

ments in Cotton 

Standardized Evaluation of 

Foliar Sprays for Thrips Man-

agement in Cotton 

Screening tobacco thrips for 

resistance to neonicotinoids 

Determine the Impact of Foliar 

Oversprays on Second and 

Third Generation Bt cottons. 

thrips have recently developed 

resistance to thiamethoxam, 

the insecticidal component of 

several seed treatments.  To 

complicate the situation, seed 

brands are often tied to a spe-

cific seed treatment package 

with few options available for 

treatment at the retailer level. 

As a result, cotton seed will 

likely be planted throughout the 

Mid-South that has a thiameth-

oxam based seed treatment 
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“ If we knew 

what it was we 

were doing, it 

would not be 

called 

research, 

would it? 

Dose Response Curve 

Bollworm pupa in 

diet cup 



Several extension guides were 

published this year to help con-

sultants efficiently and effec-

tively control row crop and rice 

pests. These included Quick 

Spray Guides for Cotton, Rice, 

Soybean, Wheat and Corn 

Corn — http://

extension.missouri.edu/p/

g7116 

Cotton — http://

extension.missouri.edu/p/

g7117 

Rice — http://

extension.missouri.edu/p/

g7118 

Soybean — http://

extension.missouri.edu/p/

g7119 

Wheat — http://

extension.missouri.edu/p/

g7120 

A blog was developed to inform 

consultants and growers up-

dates 

Blog:  http://

bootheelagpestmanage-

ment.com/ 

The blog is linked to a twitter 

account for rapid exchange of 

information 

Twitter: https://twitter.com/

bootheelbuglady 

southern United States (Fig 1). . 

In spite of the greater use of 

pesticides, few regional water-

quality studies have addressed 

pesticide occurrence in water of 

the Mid-South United States. 

This two-pronged strategy for 

Missouri cotton would have two 

specific objectives: (1) Deter-

mine quality of soil and water in 

the perimeter of select cotton 

fields; and (2) Map and monitor 

Contamination of water in the 

Mid-South from pesticide appli-

cation due to row crops (i.e. 

corn, cotton, and soybeans) has 

been a major water-quality is-

sue the past three decades. 

The application of pesticides to 

cotton, which receives three to 

five times greater application of 

pesticides per acre than does 

corn or soybeans, is especially 

important to water quality in the 

changes in time of pesticide 

(i.e. neonicotinoid) leaching 

into soil and water. Results 

of this study can be useful 

for designing regional water-

quality surveys for pesti-

cides, such as neonico-

tinoids.  

Extension Involvement 

Occurrence of Cotton Pesticides in Surface Water of Southeast Missouri 

Interactive Map of Bootheel Pest Data 

map will be readable by anyone 

with Adobe Reader, and it will 

allow an individual to click on 

and off different cycle layers 

and view data for Date, County 

Name, Crop, and Pest # to pro-

vide comparison between two 

or more sets of data simultane-

ously and spatially.  This project 

will include development and 

testing of a smart phone spray 

app for use by growers and 

consultants.  The insecticide 

spray data will be converted to 

a map layer that overlays the 

cotton pest density counts to 

determine which growers or 

consultants may need help and 

what chemicals appear to be 

failing -- a precursor to predict-

ing resistance.  We expect to 

build better working relation-

ships with the growers and 

consultants by offering individu-

al support of their economic 

efforts, pest management, and 

disease control. 

During the next year, the con-

sultants in the Bootheel have 

agreed to provide the last 2 

years pest data to use as a 

baseline for management im-

provement.  This data will be 

used to create an interactive 

map showing pest densities 

and ‘hot spots’ on the Delta 

Center’s Entomology blog 

(http://

bootheelagpestmanage-

ment.wordpress.com/).  The 
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“...to determine 

which growers 

or consultant 

may need help 

and what 

chemicals 

appear to be 

failing - a 

precursor to 

predicting 

resistance” 

Bootheel Blog is now Bootheel Bugs website! http://

bootheelagpestmanagement.com/ 
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Cotton pesticide usage in the United States, 

1990-93 (Data from Gianessi and Anderson, 

1995) 



Tobacco Budworm), and then 

you click on the weather sta-

tion in Pemiscott County 

(labeled Steele). You enter 

the date of 04/05 and click 

‘ok’.  A degree day graph will 

appear at the bottom of the 

website showing the progress 

of degree days throughout 

the year.  It also lists the total 

degree days as of the day’s 

date. Next, click on ‘View 

Table’.  This table will give 

you a prediction of degree 

days for that particular moth 

using 30 years of historical 

weather data for that loca-

tion. Next, you look at the 

phenology table for Tobacco 

budworm ( Table 6), which 

predicted leaf feeding by 

larvae by first and 3rd instar 

larvae at 147dd (5/1/14) 

The degree day calculator 

located at mo-

beta.ddcalc.zedxinc.com can 

be used to predict the next 

flight for pests of corn, soy-

bean, and wheat. It includes 

armyworm, black cutworm, 

corn earworm, European corn 

borer, southwestern corn 

borer, and tobacco budworm. 

By entering the first flight of 

moths, the calculator (in com-

bination of the tables below) 

will allow a grower or consult-

ant to know when the next 

major moth flight will happen 

or when specific damage will 

likely occur in the field.   

EXAMPLE In Pemiscott Coun-

ty, the biofix date was 

4/5/2014. You first click on 

your insect pest (let’s say 

and feeding by 4th and 5th 

instar at 217 dd or predicted 

by May 5, 2014.  It also pre-

dicts the next generation will 

mate and lay eggs at 760dd. 

(The current website only 

predicts up to 2 weeks ahead 

for degree days). However, 

this information can be used 

to predict flight and damage 

for armyworm, black cut-

worm, corn earworm, Europe-

an corn borer, southwestern 

corn borer, and tobacco bud-

worm for the following 7 

counties in Missouri:  Cape, 

Stoddard, Scott, Mississippi, 

New Madrid, Pemiscot, and 

Dunklin.  

Contact us 

Director: 

Trent A. Haggard 

P. O. Box 160 

Portageville, MO 63873 

Phone: 573-379-5431 

Fax: 573-379-5875 

Cell: 414.526.9166 

Mission 
 
Research Centers exist to support and facilitate the total research program of the 
Missouri Agricultural Experiment Station. As such, they are an integral part of the 
Missouri Agricultural Experiment Station and unique contributors to MU's compre-
hensive land-grant responsibility. 

We have a common goal of conducting high quality research that will (a) respond to 
the needs of Missouri citizens, (b) maintain and enhance our natural resource base, 
(c) support a vital food and fiber system, and (d) help keep Missouri producers com-
petitive. 

We will work with University extension, state and federal agencies and Missouri agri-
business to undergird a reliable, safe supply of quality food supplied in a sustainable, 
profitable manner. 

Moth Phenology in the Bootheel 

We’re on the web! 

http://delta.cafnr.org/ 

Pest Degree Day Calculator 

for moth pest monitoring 


