
Integrated pest management is an ecologically-based approach to manag-
ing pests with an emphasis on using multiple management strategies. The 
principles of IPM can be applied to any pest of food or fiber production 
systems, landscapes, and urban environments. IPM considers multiple 
control tactics with the aim of minimizing selection pressure on one giv-
en tactic.

The Clemson IPM program (https://www.clemson.edu/extension/ipm/
index.html) seeks to increase adoption of IPM practices in South Car-
olina by developing interdisciplinary, research based information, and 
providing it to the public in efficient and accessible formats. The goals of 
the IPM program are driven by the needs of stakeholders, who have an 
integral part in developing the priorities of the current program.

The Clemson IPM Newsletter will provide updates on research, extension 
programs, successes in IPM, important dates, and more!
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Follow the Clemson IPM program 
on Twitter for real time updates 
throughout the growing season

Meet the Team

@IPM_Clemson

The IPM program at Clemson is comprised of the coordination team, 
extension personnel, and researchers throughout the state.

Pee Dee REC
Francis Reay-Jones, Field Crop 
Entomology
JC Chong, Specialty Crop Ento-
mology
Joe Roberts, Turfgrass Pathology
Ben Powell, Pollinator Specialist

Coastal REC
Tony Keinath, Vegetable Pathology
Matt Cutulle, Vegetable Weeds
Brian Ward, Organic Vegetable 

Edisto REC
Jeremy Greene, Field Crop Ento-
mology
Mike Marshall, Field Crop Weeds
Dan Anco, Peanut Specialist
John Mueller, Field Crop Pathol-
ogy

Clemson Main Campus
Guido Schnabel, Fruit Crop Pa-
thology
Juan Carlos Melgar, Pomology
Steve Jeffers, Ornamental Crop 
and Tree Pathology

UGA, Athens
Brett Blaauw, Peach Entomologist

Coordination Team
Francis Reay-Jones, Program Co-
ordinator
Tim Bryant, Associate Program 
Coordinator and Newsletter Editor

Partial support for the Clemson IPM Program is provided by funding from the USDA NIFA Crop Protection and Pest Management 
Extension Implementation Program.

Tell us what you think... Please take a few minutes to fill out this survey to tell us what you 
would like to see in future editions of this newsletter!

https://www.clemson.edu/extension/ipm/index.html
https://www.clemson.edu/extension/ipm/index.html
https://clemson.ca1.qualtrics.com/jfe/form/SV_5B99TVb7kLik7UW
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Integrated Pest Management for a 
Major Early-Season Pest of Cotton
Integrated maangement of thrips in seedling cotton can im-
prove control and reduce the risk of continued insecticide resis-
tance developent. 
Contributing author: Dr. Jeremy Greene

Healthy (left) and thrips injured seedling cotton (right)

The most common insect pests 
of cotton early in the season are 
thrips. Thrips use rasping-suck-
ing mouthparts to feed on young 
leaves, causing injury if enough are 
present. Cotton is most at risk for 
serious thrips injury during seed-
ling stages (emergence to five true 
leaves). Excessive feeding results 
in severely stunted plants which 
can ultimately lead to yield loss 
or delays in maturity. There are 
several species of thrips that can 
feed on cotton, but the two most 
common are tobacco thrips, Fran-
kiniella fusca, and western flower 
thrips, Frankiniella occidentalis. 
Management of thrips in cotton has 
traditionally relied heavily on the 
use of insecticides. 

Most cotton planted in South 
Carolina is planted with a prophy-
lactic insecticide treatment either 

applied to the seed or in-furrow at 
planting. Insecticides used for these 
treatments are either neonicotinoids 
(thiamethoxam or imidacloprid), 
organophosphates (acephate or 
phorate), or carbamates (aldicarb or 
thiodicarb). Additional foliar insec-
ticide applications are often made 
to seedling cotton when  at-plant 
treatments fail to provide adequate 
protection from thrips. The repeat-
ed use of only a few classes of 
insecticides has come at a cost in 
the form of insecticide resistance. 
Fortunately, there are a number of 
integrated control strategies that 
can be used in conjunction with 
chemical control to improve man-
agement and delay the develop-
ment of insecticide resistance.

Dr. Jeremy Greene is a field crop 
entomologist specializing in pest 
management in cotton and

soybeans at Clemson University’s 
Edisto Research and Education 
Center. Dr. Greene and his col-
league, Dr. Francis Reay-Jones, 
another field crop entomologist at 
the Pee Dee Research and Edu-
cation Center, have been a part of 
many regional efforts to develop 
integrated management strategies 
for thrips. “Seed treatments are a 
very practical delivery system, and 
control of thrips using this method 
has been widespread and effective 
for years.  However, over time, this 
efficient method has come with a 
price - insecticide resistance.  Doc-
umented resistance to the common-
ly used neonicotinoid insecticides 
has shown that we must consider 
other forms of control,” Dr. Greene 
says.

Some of the pair’s recent research 
in South Carolina indicated that 
cotton planting date plays a key 
role in the risk of thrips infestation 
and the damage caused to the crop. 
In this three-year study, they found 
that the later cotton was planted in 
the southern portion of the state, 
the less thrips injury it generally 
sustained.  They also showed that 
cotton planted in May consistently 
yielded more than cotton plant-
ed earlier (April) or later (June), 
although this varied from year to 
year, depending on a number of 
factors, including weather and 
variety.  

Knowing that planting date can 
have an impact on thrips infestation 
and the ability to reliably predict 
the occurrence of damaging thrips 
infestations from year to year based 
on weather patterns and location 
resulted in the development and 
refinement of a thrips infestation 
predictor tool. This online platform 
allows growers... (cont. page 3)

https://doi.org/10.1093/jee/toy398
https://products.climate.ncsu.edu/ag/cottontip/
https://products.climate.ncsu.edu/ag/cottontip/


3 IPM Newsletter

Left; strip tilled field with residue (left) and full tillage with no residue (right) Right; untreated cotton with 
thrips injury compared to treated rows 

to enter their location and preferred 
planting date and then provides 
the associated risk of planting for 
a surrounding two-week period. 
Reducing the risk of infestation 
through alteration of planting date 
can potentially reduce the need for 
chemical control of thrips, saving 
growers time and money. 

Host plant resistance can also play 
an important role in reducing thrips 
injury. Selecting cotton variet-
ies which deter colonization and 
reduce injury potential of thrips can 
improve management greatly. Up-
land cotton, the most common type 
of cotton planted in South Carolina, 
is generally considered to be highly 
susceptible to thrips injury, how-
ever. There are some traits such as 
pubescent vs hairless cotton, but 
research on these characteristics 
provides inconsistent results on the 
benefits for thrips management. 
Recently, Thryvon cotton has been 
made commercially available, 
which is genetically modified to 
reduce infestation and injury from 
thrips and plant bugs.

Another cultural control strategy 
for thrips is a winter cover crop 
and reduced tillage, so the cotton is 
planted into heavy residue. Cover 

crops have a number of benefits 
including weed suppression, im-
proved soil moisture, and reduced 
nematode injury. While cover crops 
can increase populations and injury 
from some pests, thrips populations 
are reduced in cotton planted into 
fields with dead, heavy residue, 
compared with increased numbers 
on cotton emerging in bare soil 
(broad tillage).

Biological control of thrips occurs 
naturally in the field; however, 
many common biological control 
agents are also highly susceptible 
to insecticides used to target thrips. 
One way to improve natural biolog-
ical control is to only apply insec-
ticides targeting thrips when thrips 
reach the economic threshold. To 
sample for thrips, plants should be 
shaken onto a light or dark surface 
to count the number of dark adult 
thrips and lighter colored immature 
thrips, respectively. In South Car-
olina, insecticide applications are 
recommended only if thrips meet 
or exceed an economic threshold of 
two thrips per plant. 

Thrips are an important and peren-
nial pest of cotton in South Caroli-
na, but there is a full IPM toolbox 
for growers to use and achieve ex-

cellent management while reducing 
the environmental impact of in-
secticides and delaying insecticide 
resistance. For more information 
on thrips identification, monitoring, 
damage, and a full range of man-
agement check out this recently 
published Land-Grant Press article.

https://lgpress.clemson.edu/publication/best-management-practices-for-thrips-thysanoptera-thripidae-in-cotton/
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Continued monitoring of Bt resis-
tance in Pests of Field Corn
Contributing Author: Dr. Francis Reay-Jones

Dr. Reay-Jones examining Bt corn plots for early foliar corn earworm or 
fall arymworm damage

Over 80% of field corn grown in 
the United States has been genet-
ically engineered to express one 
or more insecticidal toxins from 
Bacillus thuringiensis, known as 
Bt toxins. The first Bt corn hybrids 
were commercialized in the U.S. 
in 1996, and expressed a single Bt 
toxin to control the European corn 
borer. Since then, newer Bt hybrids 
that express 2 or more Bt toxins 
have been commercialized, which 
has helped to increase the number 
of target pests to include insects 
such as the corn earworm and the 
fall armyworm. 

Both insects are common in South 
Carolina, and can be found infest-
ing numerous crops during the 
season and will be monitored in 
trials this year planted at the Clem-
son University Pee Dee Research 
and Education Center. Dr. Francis 
Reay-Jones is beginning another 
year of work evaluating different 
Bt traits for corn earworm and fall 
armyworm.

The fall armyworm prefers to feed 
on young whorl leaves, which can 

lead to yield losses. “The fall army-
worm can be a significant pest in 
South Carolina,” Reay-Jones said. 
“However, populations generally 
increase as the season progresses, 
as the insect does not overwinter 
here and has to migrate from south 
Florida and the Caribbean every 
year.” Planting corn within our 
recommended window generally 
avoids significant fall armyworm 
pressure, though early arrivals of 
migrating populations can occa-
sionally occur. In addition, newer 
Bt hybrids that express 2 or more 
Bt toxins provide very good to 
excellent levels of control. “We are 
planting early and late corn trials 
this year with a range of Bt and 
non-Bt corn hybrids to continue to 
monitor how effective Bt traits are 
for this insect. Because resistance 
is already present in some popula-
tions to the Cry1F Bt toxin, these 
trials are a good way to evaluate 
the range of Bt products avail-
able. While we do not recommend 
planting in late June because of low 
yields, we generally reach 60-80% 
plants infested with live fall army-
worm larvae in non-Bt plots. Under 

such high pressure, Bt corn can re-
ally show its value.” Previous work 
at the Pee Dee REC has shown that 
insecticide applications can reduce 
fall armyworms infestations in the 
whorl, but Bt corn products are 
generally more effective.

Trials will also focus on the corn 
earworm, which is generally not a 
significant economic pest of field 
corn, although corn is a preferred 
plant for the insect. Corn earworm 
has developed resistance to some 
Bt toxins because Bt corn is so 
widely planted. Reay-Jones con-
ducts trials each year to evaluate 
Bt traits to manage corn earworm, 
and whether the efficacy of Bt corn 
varies over time. “Planting a non-
Bt refuge is the only tool we have 
to manage resistance. Preventing 
resistance development in Bt corn 
is crucial so that the insect does not 
cause more damage to Bt cotton 
later in the season, where the corn 
earworm (or bollworm) is a major 
economic pest.”

Trials at the Pee Dee REC are 
examining not just injury to corn 
ears from earworm feeding, but 
also how many earworms are able 
to survive in the field after feeding 
on either Bt or non-Bt corn, and 
how the insect disperses across 
the landscape. “Our studies on the 
biology of corn earworm can help 
to detect changes over time in how 
effective Bt technology is, which 
then provides information on resis-
tance development, in addition to 
providing valuable information that 
can help to refine resistance eval-
uation models”, Reay-Jones said. 
With only a limited number of Bt 
traits available in corn and cotton, 
research efforts to delay resistance 
will help to preserve Bt technology.
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On May 9 the Coastal Research 
and Education Center held a Bras-
sica Field Day.  Common brassica 
species include broccoli, collard, 
kale, mustard greens, and arugula 
to name a few. The field day aimed 
to show off a massive research 
effort in the last 10 years to devel-
op an East Coast Broccoli program.  
The Field Day consisted of tours, 

talks from research specialists, and 
walks through the field. The Clem-
son researchers talked about prog-
ress on disease, insects, weeds, and 
breeding efforts that have enabled 
SC growers to grow better grow 
broccoli and other brassica crops. 
The field day attracted 55 growers 
and over 20,000 acres of vegetable 
production were represented by the 

growers in attendance. They will 
take this information back to all 
areas of SC and use the data to be-
come better producers and stewards 
of the land. 

Clemson Extension Hosts Brassica Field Day

For information on future programs organized or supported by Clem-
son Extension visit scgrower.com and see the “upcoming events” page. 

SCgrower also provides weekly updates from Extension agents 
throughout the state on pest issues and management.

https://scgrower.com/upcoming-events/
https://scgrower.com/

