
Joint IPM & SC SARE Open Forum 
2023 Meeting Minutes 
January 12, 2023 
 
The 2023 joint Integrated Pest Management (IPM) Program & SC Sustainable 
Agriculture Research and Education (SARE) Program Open Forum was held in-person 
at the Lake House at the Sandhill REC in Columbia, SC on Thursday, January 12, 2023 
from 10:00 am to 2:00 pm. A catered lunch from Honey River Catering was served. 
Approximately 25 people attended.  
 
Agenda 
10:00 am – 10:15 am: Welcome and introductions 
10:15 am - 10:45 am: IPM Program overview and updates 
10:45 am - 11:15 am: SC SARE Program overview and updates 
11:15 am - 11:45 am: Updates from SC State University SARE 
11:45 am - 12:00 pm: SC Local Food Purchase Assistance Program promo 
12:00 pm -1:00 pm: Lunch 
1:00 pm - 2:00 pm: Open discussion & brainstorming for 2023 
2:00 pm: Adjourn 
 
Overview of the 2022 IPM Program 
Mr. Tim Bryant (IPM Program assistant, Clemson University) presented an update on 
the 2022 IPM program activities and accomplishments. Please see presentation below: 
Integrated Pest Management Research and Extension Efforts in South Carolina  
 
Resources:  

• IPM Twitter feed: https://mobile.twitter.com/ipm_clemson  
• MyIPM apps: 

https://www.clemson.edu/extension/peach/commercial/diseases/myipmsmartpho
neappseries.html   

 
Overview of the 2022 SC SARE Program 
Dr. Matt Smith (Clemson University) presented a summary of projects funded by the 
Southern SARE Program and reviewed the 2022 program activities and 
accomplishments for the SC SARE Program. Please see Southern SARE summary 
table below and SC SARE presentation below: SC SARE Open Forum 2023.   
 
 
 
 
 
 
 
 



Projects in SC supported by Southern SARE in 2022-2023 
https://southern.sare.org/state-profiles/south-carolina/  

 
A distinction between the Southern SARE Program and the SC SARE Program was 
emphasized, with the SC SARE Program offering funding only for train-the-trainer 
activities.  
 
Resources:  

• Video links of Southern SARE faculty detailing different grants offered by the 
Southern SARE Program: 
https://www.youtube.com/@peedeeresearchandeducation1710/videos  

• Apply for a grant from Southern SARE here: https://southern.sare.org/grants/  
 
Update from SC State University 
Dr. Joshua Idassi (SC State University) gave a brief talk regarding collaboration 
between SC SARE and other institutions. In 2023, SC State University will receive 
funding from SARE to hire their own Model State Program Assistant. Going forward, 
there will continue to be two program co-coordinators (Drs. Idassi and Smith) and now 
there will be two program assistants (Jonathan Windham and TBD).  
 

Project 
Number Title 

SARE 
Funds Project Type Grant Recipient Organization 

FS22-341 

Does reduction of nitrate inputs in pasture land 
treated with Chlorella vulgaris result in cost savings 
and healthier soil and grass? $10,975 Farmer/Rancher Sweetgrass Garden Co-op 

SPDP22-15 

Training Educators in the Southern Region Using 
Aquaponics as a Sustainable Agriculture Solution $71,322 

Professional 
Development Program 

Clemson University, Carolina 
Farm Stewardship Association 

LS22-366 

Development of Sustainable Strategies for Managing 
Bacterial Diseases and Improving Tree Health in the 
Peach Production System $371,000 

Research and 
Education Clemson University 

LS22-369 

Establishing an Organic Watermelon Industry in 
South Carolina $369,999 

Research and 
Education 

Clemson University, CREC, USDA-
ARS 

LS22-374 

Cover crop inter-seeding in organic corn production 
to reduce resource inputs and soil disturbance and 
enhance pest control and farm profitability $371,000 

Research and 
Education 

Clemson University, University of 
Georgia, Temple University, 

South Carolina State University 

EDS22-43 

Wholesale Market Success For Limited Resource 
Gullah Farmers $49,500 Education Only 

Gullah Farmers Cooperative 
Association 

GS22-259 

PRECISION: leveraging deeP REinforCement learnIng 
algorithm for Sustainable IrrigatiON scheduling $16,500 Graduate Student Clemson University 

GS22-263 

Development and Phenotypic Evaluation of a 
Brassica oleracea Leafy Greens Diversity Panel $16,500 Graduate Student Clemson University 



Local Food Updates 
Nikki Seibert Kelley (Wit Meets Grit) gave a presentation updating the audience on SC 
local food connection activities and accomplishments. This presentation was followed 
by a presentation from Eric Harmon, Program Coordinator for the Local Food Purchase 
Assistance Program. Please see both presentations below: Local Food Updates and 
Local Food Purchase Assistance. 
 
Resources:  

• Statewide event calendar from Growing Local SC: 
https://www.growinglocalsc.org  

• SC Local Food System roadmap: https://www.scfoodpolicy.org/roadmap  
• South Carolina Farmer Resource Guide: https://www.localfoodsc.org  
• Local Food Purchase Assistance Program: 

https://agriculture.sc.gov/divisions/external-affairs-economic-development/lfpa/  
 

 
Open Discussion  
After lunch, the floor was yielded for open discussion and feedback from attendees. 
One proxy mentioned a need for trainings for adverse weather events, pest & disease, 
and on-farm tours. Discussion turned towards mentioning that numerous resources for 
SC growers exist, however, the growers are unaware of them. It was noted that many 
people are unware of the PDP funding from the SC SARE Program and a greater need 
for SARE outreach was cited. The SC Farmer Resource Rodeo is a solution to this 
problem, but thoughts were expressed that perhaps there should also exist regional 
resource rodeos.  
 Emphasis again was made that grants from the SC SARE program must be used 
for train-the-trainer type activities (agricultural professionals, mentor farmers, Extension 
agents, and NGO representatives are considered “trainers”). Growers seeking funding 
for day-to-day operations and research projects are encouraged to apply for Southern 
SARE producer grants, on-farm research grants, or research & education grants 
(https://southern.sare.org/grants/). In response to this, it was mentioned that it would be 
helpful and encouraging to future applicants if previous applicants, both award winners 
and those who have been denied, gave feedback about their experience (i.e. what 
worked for your application, what didn’t work, tips, etc.). It was also mentioned that 
surplus funds exist within the National SARE Program that may be used for event 
sponsorship heeding certain conditions (see Southern SARE Conference/Event 
Sponsorship and Budget Form https://southern.sare.org/about/conference-
sponsorships/).  

 
 
 

Minutes submitted: January 17, 2023 by Jonathan Windham 
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Dr. Francis Reay-Jones
Tim Bryant

Integrated Pest Management
Research and Extension Efforts in South Carolina

1949
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The National IPM Roadmap (USDA)

• “Integrated Pest Management (IPM) is a sustainable, science-based, 

decision-making process that combines biological, cultural, physical and 

chemical tools to identify, manage and reduce risk from pests and pest 

management tools and strategies in a way that minimizes overall economic, 

health and environmental risks.”

Benefits of adopting IPM practices

• Potential decrease in management costs
• Reduced pesticide usage
• More sustainable management practices
• Reduces selection pressure on any one given management tactic
• Slows development of pesticide resistance
• Helps to increase populations of natural enemies
• Increased profits
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Limitations of IPM

• Pesticide usage does not always decrease
• Not always cheap
• IPM programs are generally built around a single pest or group of pests
• Can require extensive knowledge of pest biology and range of 

management tactics
• Time consuming

Clemson University IPM Program

• Goal of program is to increase adoption of IPM practices in 
South Carolina.

• Provides support and coordination of Extension efforts in 
IPM in row crops, vegetables, fruit trees, ornamentals, and 
pollinator health.

• IPM Extension Implementation Program “Crop Protection 
and Pest Management Extension Implementation Program 
for South Carolina” funded by USDA NIFA Crop Protection 
and Pest Management Program
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Clemson University Pee Dee REC, Florence, SC

JC Chong – ornamentals and turfgrass entomology
Francis Reay-Jones - row crop entomology
Joe Roberts – turfgrass pathology
Ben Powell – statewide pollinator and invertebrate 
conservation specialist

Athens, GA

Brett Blaauw – peach 
entomology

Clemson University Coastal REC, Charleston, SC

Tony Keinath – vegetable pathology
Matt Cutulle – vegetable weed science
Brian Ward – organic vegetable specialist
Tom Bilbo - Vegetable entomologist

Clemson University Edisto REC, Blackville, SC

Dan Anco – peanut specialist
Jeremy Greene – row crop entomology
Mike Marshall – row crop weed science
John Mueller – row crop pathologist

Clemson University, main campus

Steve Jeffers – ornamentals pathology
Juan Carlos Melgar - pomology
Guido Schnabel – fruit tree pathology

IPM at Clemson

Greenville

Cory Tanner

Clemson University SandhillsREC, Columbia, SC
Dave Lamie

IPM Website
• Continued updates to the IPM 

website in 2022
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IPM Website

• Land-Grant Press articles 
published on general IPM 
topics

• Additional LGP articles 
published across all priority 
areas on specific crops and 
pests
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IPM Newsletter 
• 12 newsletters 

published in 2021 and 
2022

• Covered topics across 
all priority areas in the 
IPM program 

• Continued growth in 
subscribers in 2022

Twitter @IPM_Clemson
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IPM Implementation in Specialty Crops. 
• Fruits and vegetables, tree nuts, dried fruits, and horticultural and nursery crops 

(including floriculture). 
• Addressing environmental or health risks, stakeholder input, and/or the importance 

of the pest in a local cropping system.

IPM Implementation in Agronomic Crops.
• Agronomic crops include grain and oilseed crops such as wheat, corn, cotton, 

soybean, rice, cultivated forages, mixed rangeland forages, and other crops 
traditionally viewed as agronomic. 

• Addressing environmental or health risks, stakeholder input, and/or the importance 
of the pest in a local cropping system.

IPM for Pollinator Health. 
• This priority includes extension projects that support Pollinator Health. 
• Addressing outreach and extension to reduce pollinator decline, habitat restoration, 

pest and disease management, and/or education/curriculum development 

Priority Areas for Extension Implementation IPM grant 
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Take-All Root Rot 
Dr. Joseph Doherty and Dr. Joseph Roberts 
Turfgrass Pathology, Clemson University 

 

Causal Agents  Hosts 
Gaeumannomyces graminis var. graminis 
Gaeumannomyces floridanus  
Gaeumannomyces graminicola  
Gaeumannomyces nonograminis  
Candidacolonium cynodontis 
Magnaportheopsis cynodontis 

 Hybrid bermudagrass 
St. Augustinegrass 

Signs & Symptoms 
Stand symptoms of TARR manifest as chlorotic patches 8-24” in diameter. Left untreated, patches 
will begin to thin out and eventually become bare. In early stages, roots appear off-white in color 
with black lesions. As the disease progresses, roots are shortened and are black and rotted. Stolons 
and rhizomes may become infected and turn black and rotted as well. Under a microscope, dark 
ectotrophic hyphae can be seen on infected roots. These pathogens also produce characteristic 
lobed hyphopodia that are used for attachment and penetration into host tissue. 

When Does it Occur? 
TARR is most common in the fall, winter, and spring but can occur any time of year when 
turfgrass is stressed. Optimal soil temperature for pathogen infection ranges from 77-86° F 
depending on the predominant pathogen at your site. Prolonged periods of rainfall are conducive 
to disease development. Excessive thatch accumulation, excessive soil moisture, ultra-low 
mowing heights, low fertility, and excessive growth regulation can all predispose turfgrass to 
TARR development. 

Cultural Management 
Alleviate plant stress during poor environmental conditions for warm-season turf. Increase 
mowing height and decrease frequency. Dilute thatch accumulation via aerification and light, 
frequent topdressing. Verticutting may not be advised during favorable disease development 
conditions because the pathogens may infect stolons and rhizomes. Manganese may reduce 
disease severity and high soil pH may exacerbate disease, but research in turfgrass is lacking. 

Chemical Management 
All fungicide applications should be made preventatively for best disease management. Once 
above ground symptoms are observed, the root system is already compromised, and curative 
management is difficult to achieve during reduced growth periods. Begin fungicide applications 
when soil temperatures are between 77-86° F and continue applications until conducive conditions 
subside. Fungicides need to be immediately watered-in with at least 1/8” water to drive products 
into the rootzone, where the pathogen is active. 
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Whiteflies 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

Central Science Laboratory, Bugwood.org 

Species & Identification 
Whiteflies are common pests of over 500 ornamental plant species in greenhouses.  Adult 
whiteflies are moth-like and covered in a white, waxy powder. Adult females are around 1/16 inch 
long. Nymphs are flattened and look like a miniature scale insect. 
The greenhouse whitefly was the primary species until the mid-1980s; since then, the sweetpotato 
whitefly has become the primary species. There are two biotypes of the sweetpotato whitefly. The 
B-biotype (also known as the Middle East-Asia Minor 1 or MEAM1 biotype) is more common 
and formerly classified as the silverleaf whitefly. The Q-biotype (or the Mediterranean or MED 
biotype) was introduced to the United States in 2004 and is resistant to many insecticides. 
Bandedwinged and citrus whiteflies are occasionally found in greenhouses, but seldom become 
damaging. Citrus whitefly can be quite numerous on gardenias in landscape. 
The primary way to distinguish between the sweetpotato and greenhouse whiteflies is the 
appearance of the pupa, or final stage nymph. A sweetpotato whitefly pupa has sloped sides when 
viewed laterally and no fringe of waxy filaments around the edge. The greenhouse whitefly pupa 
has straight sides when viewed laterally and has a fringe of wax filaments along the edge that 
completely encircles the top surface. Adult sweetpotato whitefly is smaller than greenhouse 
whitefly and holds its wings tight against the body LQ�D�³URRI-OLNH´�PDQQHU��*reenhouse whitefly 
adults hold the wings almost parallel to the leaf surface. There is no way to morphologically 
distinguish between the B- and Q-biotypes of sweetpotato whiteflies. If you suspect the presence 
of Q-biotypes, samples should be collected and sent for genetic analysis to confirm biotype. 

Damage & Symptoms 
Whiteflies feed by injecting enzymes into plant tissue and removing sap from the phloem, which 
reduce plant vigor. Feeding occurs exclusively on the underside of leaves. They also produce 
honeydew, which encourages the growth of sooty molds. The most common symptoms of whitefly 
feeding are stem blanching, chlorotic spots, leaf yellowing, and shedding. At high enough 
populations, plants can die. 

Life Cycle 
Whitefly life cycle is completed in 2.5 to 3 weeks under normal greenhouse conditions but can 
reach 2 months when cooler. Each female produces about 50 eggs in cool conditions and up to 400 
eggs at higher temperatures. Eggs are deposited on the underside of leaves. New eggs are white to 
light beige but darken just prior to hatching. Newly hatched immature whiteflies move around for 
a few hours before attaching to the plant and feeding. The rest of the immature stage is immobile.  

Scouting 
Yellow sticky cards, placed near doors and new plants, can provide information on the presence 
and movement of whiteflies. Randomly select 10 plants per 1000 square feet of greenhouse space 
to thoroughly inspect for the presence of whiteflies on the underside of leaves. Honeydew and 
sooty mold can alert a scout to plants that may be infested by sucking insects, such as whiteflies. 
Using a 10x hand lens will aid in observing all life stages of whiteflies on plant leaves. 

• Initial design for 5 profiles 
highlighting individual categories
• Turfgrass Diseases
• Turfgrass Insects
• Ornamental Diseases
• Ornamental Insects

• Current Profiles in draft
• Turfgrass Diseases - 8
• Turfgrass Insects - 6
• Ornamental Diseases - 6
• Ornamental Insects - 6

Launch Planning - 2023
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Bermudagrass Mites 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

Species & Identification 
Bermudagrass mites, or bermudagrass stunt mites, are increasingly problematic pests of 
bermudagrass. They attack both common and hybrid bermudagrass cultivars. The mites are 
extremely small (about 0.2 mm in length) and, therefore, will require high magnification to see. 
They have translucent to creamy white, banana-shaped bodies with two pairs of short legs.  

Damage & Symptoms 
Bermudagrass mite can be damaging anywhere bermudagrass is grown. Infestation causes 
shortened internodes, stunted leaves, swollen stems, and excessive tiller production at the infested 
nodes. These symptoms DUH�FROOHFWLYHO\�UHIHUUHG�WR�DV�ZLWFKHV¶�EURRPV� Infested terminals often 
appear lighter in color. Damage can appear as quickly as 13 days after infestation. Stolon and root 
development are also affected, which can lead to thinned and dead turf. Severe infestations can 
result in large bare areas. Weeds can invade these thinned turf or bare ground. Damage is most 
noticeable in late spring and summer in South Carolina, though the exact timing varies from year 
to year.  

Life Cycle 
Researchers are still working to fully understand the life history and biology of bermudagrass 
mites. It only takes 7-10 days for a bermudagrass mite to develop from egg to adult. Hundreds of 
individuals of all life stages live under a single leaf sheath where they suck sap from plant stems. 
Mites spread through movement of infested plants, clippings, wind and machinery. It is not known 
in which life stage or where bermudagrass mites overwinter. 

Scouting 
Presence RI�ZLWFKHV¶�EURRPV�indicates mite infestation. WLWFKHV¶�EURRPV�SHUVLVW�even after mites 
are killed; therefore, FDUHIXO�H[DPLQDWLRQ�RI�ZLWFKHV¶�EURRPV�LV�QHFHVVDU\�WR�FRQILUP�PLWH�
presence. To look for the mites, peel back the leaf sheaths and examine the exposed stems with 
microscopes or a hand lens at 16 to 20 times magnification. Severity of infestation is indicated by 
WKH�SUHYDOHQFH�RI�ZLWFKHV¶�EURRPV�DQG�WKH�TXDOLW\�RI�WKH�WXUI��LQFOXGLQJ�WXUI�FRYHUDJH�DQG�FRORU��
There is currently no treatment threshold for bermudagrass mite.  

Cultural Control 
Mite infestations are commonly associated with stressed turf. Preventing drought stress, i.e., 
achieving at least 100% evapotranspiration rate, FDQ�UHGXFH�ZLWFKHV¶�EURRP�QXPEHUV��Low 
mowing height or scalping can remove bermudagrass mites from the infested turf, but clippings 
must be collected and disposed. Overfertilization can worsen bermudagrass mite infestations. 
Some bermudagrass cultivars are more tolerant to mite infestations than others. In research 
settings, µ0LGODZQ¶��µ7LIVSRUW¶��DQG�µ*1-�¶�WHQG�WR�EH�PRUH�UHVLVWDQW�ZKLOH�µ3DWULRW¶�DQG�
µ&HOHEUDWLRQ¶�KDYH�EHHQ�PRGHUDWHO\�VXVFHSWLEOH� However, no cultivar has shown consistent 
resistance to bermudagrass mites.  

All downloadable pdf profiles include 
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Ambrosia Beetles 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

J.R. Baker & S.B. Bambara, Bugwood.org 

Species & Identification 
Ambrosia beetles are problematic on many ornamental trees and shrubs, as well as fruit and nut 
trees. More than 40 ambrosia beetle species are found in South Carolina but the granulate 
ambrosia beetle (Xylosandrus crassiusculus) is the most damaging species. The granulate 
ambrosia beetle is about 1/8 inch long with chestnut brown bodies and wing covers that are darker 
than the body. The black stem borer (Xylosandrus germanus), the black twig borer (Xylosandrus 
compactus) and the camphor shoot borer (Cnestus mutilatus) can be occasional pests. 

Damage & Symptoms 
Ambrosia beetles damage trees physically by tunneling and boring through the trunk and main 
branches. Toothpick-like structures (called frass tubes) are left protruding from the entry points as 
boring dust is pushed out by the beetles. Sap may also excrete from the entry points, leading to 
stained bark. Trees infested with ambrosia beetles may exhibit slow leaf development in the spring 
and leaves may become chlorotic. The most damaging aspect of ambrosia beetle infestation is the 
introduction of ambrosia fungi by the beetles. These fungi grow through the vasculature of the 
affected plants, clogging the xylem and phloem and leading to plant death in most cases, 
especially trees grown in nursery settings. Infestation cannot be cured once the beetles enter the 
trees. 

Life Cycle 
Adult ambrosia beetles can be active any time during the year when air temperature is high enough 
to allow muscle movement and flight. From a management standpoint, late March to early May is 
when ambrosia beetles become active and damaging in South Carolina. Beetles active during other 
time periods do not appear to attack trees in high frequency. Trees stressed by flood, drought, fire, 
deep planting or other biotic and abiotic factors emit ethanol, which is a chemical highly attractive 
to the ambrosia beetles. Adult female beetles attracted to a tree by ethanol vapor emitted by the 
tree bore into the trunks and branches and excavate tunnels or galleries in the sapwood and 
heartwood. The females lay eggs in the tunnels. Larvae feed on the ambrosia fungi and complete 
their development in about 55 days. Adult males are flightless and remain in the gallery where 
they mate with the females before the females disperse to find new trees. 
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Aphids 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 
David Cappaert, Bugwood.org 

Species & Identification 
Aphids are perhaps the most common pests in greenhouse operations. There are many different 
species of aphids, many of which specialized on certain plant families or species. In greenhouses, 
green peach and melon aphids are very common and can feed on many plant species. Foxglove 
aphids and potato aphid are also common in some greenhouses. Rose, chrysanthemum, and 
cabbage aphids are common pests on roses, mums, and ornamental kales, respectively.  
Cornicles or the "exhaust pipe" like protrusions from the rear of an aphid's body are useful in 
differentiating some species. Green peach aphids are about 2.9 mm long, with body colors ranging 
from light or dark green to pink and have long, slender cornicles that are pale with dark tips. 
Melon aphids are about 1 to 1.8 mm long, yellow to dark green, and cornicles that are shorter and 
entirely dark. Foxglove aphids are generally light green, with striped antennae and a dark green 
spot at the base of each cornicle. Potato aphids and rose aphids look similar; they are large (more 
than 3 mm or 1/8 inch long), with long legs and cornicles, and light green to pink in color. The 
cornicles of potato aphids are often pale with black tip, whereas the rose aphids have cornicles that 
are entire black. Chrysanthemum aphid adults are about 2 to 2.5 mm long, have shiny, reddish 
brown bodies, and have short, black cornicles. Cabbage aphids are about 2 to 2.5 mm long, have 
greenish-gray bodies with a white, coated with wax deposits, have dark heads, and short cornicles. 

Damage & Symptoms 
Aphids use their needle- or straw-like mouthparts to suck plant sap from the vascular system. 
Plants infested with aphids may exhibit distorted new growth, stunting, and generally appear 
unhealthy. As aphids molt, white or silvery cast skins can be seen on leaf surfaces. Aphids deposit 
drops of honeydew after feeding, which make the cast skins stick to leaf surface and become more 
apparent. Honeydew promotes black sooty mold growth, which reduces plant quality.   

Life Cycle 
Aphids have a short life cycle and a high reproductive rate. An aphid¶s life cycle is around 7 days. 
Newly hatched aphids may mature in 6 to 7 days. An adult female may produce 60 to 100 
offspring in 20 to 30 days. In greenhouses, aphids commonly have up to 30 generations per year. 
When population levels are high enough, the population produces winged adults (called alates), 
which fly to other plants to start a new population. The high reproductive capability of aphids and 
a proclivity to develop insecticide resistance make aphids very problematic to control.  

Scouting 
Yellow sticky cards are a good tool for monitoring the presence and movement of winged adults. 
These cards should be placed near doors and near new plants. Additionally, randomly select 10 
plants per 1,000 square feet of greenhouse space to thoroughly inspect for aphid presence. Check 
the underside of leaves and growing terminals for the aphids, cast skins, honeydew and sooty 
mold.  
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Red Imported Fire Ant 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

Chris Evans, Bugwood.org 

Species & Identification 
Several native fire ant species, black imported fire ant, red imported fire ant and their hybrid can 
be found in the United States. The fire ant species of concern in South Carolina is the red imported 
fire ant (RIFA). Therefore, this factsheet will focus on RIFA.  
A worker ant is about 1/8 to ¼ inch (2.5 to 6 mm) long and red to blackish red. RIFA can be 
distinguished from other native fire ant species by the two-segmented pedicel oU�³ZDLVW´�EHWZHHQ�
the thorax and abdomen. RIFA mounds are easily recognizable due to their characteristic dome 
shape and apparent lack of an entrance hole. The mounds of native ant species are lower and have 
an apparent hole for entry and exit.  
RIFA is distributed from southeastern Virginia through Tennessee, southern Missouri and 
Oklahoma to Texas. Isolated populations are also found in southern New Mexico and California.  
Damage & Symptoms 
RIFA does not feed on turfgrass. However, their mounds can cover and smother turf, disrupt the 
playing surface, and damage or clog mowers. Their painful sting is highly hazardous and a serious 
medical problem to people and pets. Some people can have severe allergic reactions to the sting. 
When a mound is damaged, fire ants will pour out of the mound in a defensive action. In addition 
to open fields, mounds may be located near rocks, pavement, stumps and rotten logs as these 
structures can help protect the mounds. 

Life Cycle 
A colony is established by a single mated female or queen. Reproductive winged males and 
females, called alates, disperse from the parental colony and perform mating flights when air 
temperature is consistently between 70 and 95°F and after rain or when rain is expected. Males die 
following mating and females will land approximately 1 to 2 miles from their parental colony. 
Once landed, the newly mated queen will shed her wings and search for a suitable place to form a 
nest. A new queen will first form a waterproof chamber where she will lay the first batch of eggs 
(between 45 and 150 eggs) of her new colony. The new queen nurses the first batch of eggs to 
adulthood. Once new workers reach adulthood, they become builders, caretakers, foragers and 
defenders of the colony. The queen now transitions to focus solely on laying eggs, which can be as 
many as 1,500 eggs per day. A queen can live for 2 to 6 years and workers live for 30 to 180 days.  

Scouting 
RIFA is easily scouted for by looking for their characteristic dome-shaped mound. These mounds 
can be lower and not dome-shaped if the mounds are frequently disturbed or flattened. Disturbing 
a mound will result in a flood of workers rushing to the surface to defend their nest. Developing 
colonies without visible mounds are impossible to detect. Foraging activity of the RIFA can be 
scouted for (to time bait application) by placing a small piece of hotdog, potato chip, cookie or any 
oily food on a piece of paper or a dish, leave on the ground, and return in 20 to 30 minutes to 
observe for ants on the food item. 
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Powdery Mildew 
Dr. Joseph Doherty and Dr. Steven Jeffers 

Clemson University 

 

Causal Agent(s) and Hosts 
Powdery mildew is a common disease of many woody and herbaceous ornamental plants. This 
disease is caused by fungi in several genera—including Erisyphe, Golovinomyces, Microsphaera, 
Phyllactinia, Podosphaera, and Sphaerotheca. These pathogens have a very limited host range. 
In most cases, a powdery mildew fungus only infects plants within a single genus or family. 

Symptoms & Signs 
All powdery mildew fungi produce easily recognizable white mycelium mats and powdery spores 
on the upper surfaces of plant leaves. Both old and new foliage are susceptible to powdery 
mildew infection, but younger, succulent foliage usually is more susceptible and more severely 
affected. In most cases, powdery mildew fungi do not kill their host. However, infected leaves 
may sometimes become distorted or die depending on host susceptibility, plant age, and 
environmental factors. 

When Does it Occur? 
On susceptible hosts, powdery mildew spores will germinate and infect the host in a process that 
can take up to a week, depending on the pathogen. Free water is not necessary for germination 
and infection; instead, infection is favored by high humidity and moderate temperatures. 
Therefore, shaded areas, dense canopies, close plant spacing, and poor air circulation are highly 
favorable for powdery mildew development. 

Cultural Management 
The best line of defense against powdery mildew is to plant resistant cultivars when available. 
Reducing shade, decreasing planting density, increasing airflow, and avoiding over fertilization 
can help reduce disease severity. If infection occurs early in the growing season, consider 
removing infected plants/branches immediately to reduce inoculum availability; place diseased 
material in bags and dispose of away from susceptible plants. 

Chemical Management 
Powdery mildew does not kill its host in most cases and often gets started later in the growing 
season; therefore, fungicide sprays usually are not needed or recommended. However, when high 
value plants are infected, particularly early in the season, a spray may be needed, and there are 
many effective fungicides available.   
Fungicide efficacy may vary across plant species due to the large number of fungal species that 
cause powdery mildew. Development of fungicide resistance is highly likely among powdery 
mildew fungi. Always rotate fungicide chemistries between each application.  
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Scale Insects 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

 

 
 

 
 
 
 

Species & Identification 
There are hundreds of scale insect species in South Carolina, with armored scales, soft scales, and 
mealybugs being the most common. Table 1 defines characteristics that can help differentiate 
these three families. Being able to distinguish between these three families will facilitate the 
selection of best management practices. Table 1 is not suitable for identifying species. Species 
identification should be completed by specialists in a private or University diagnostic lab.  

Table 1. Characteristics and behaviors of armored scales, soft scales, and mealybugs. 
Characteristic Armored Scales Soft Scales Mealybugs 

Protective shell 
(scientifically known as a 
test) 

Shell is not an 
integral body part. It 
can be separated from 
lower body when 
flipped over. 

Shell is an integral 
part of the body. It 
cannot be separated 
from body when 
flipped over. 

No shell. Body is 
covered in waxy 
dusts and lateral 
waxy filaments. 

Honeydew production Does not produce 
honeydew. 

Produces large 
amounts of honeydew 
and black sooty mold. 

Produces large 
amounts of honeydew 
and black sooty mold. 

Presence of legs in adult 
females 

Females lose legs 
after molting to 
second instars. 

Females lose legs 
after molting to 
adults. 

Females retain 
functional legs 
throughout life. 

Shell attachment to plant 
material 

Shell always fastened 
to plant materials. 

Shells fastened to 
plant material just 
prior to egg 
production. 

Mobile for entire life. 

Damage & Symptoms 
Scale insects are piercing and sucking insects, meaning they feed by puncturing into plant tissues 
with their straw- or needle-like mouths and sucking out cell contents or phloem. They often cause 
chlorosis (yellowing or discoloration of leaves) and, in some cases, can cause pre-mature leaf 
drops. Depending on the severity of the infestation, plant parts may become distorted or even die. 
When soft scales or mealybugs are present, honeydew deposits (appear as shiny and sticky 
droplets on surfaces) and black sooty mold will be apparent. 
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Spring Dead Spot 
Dr. Joseph Doherty and Dr. Joseph Roberts 
Turfgrass Pathology, Clemson University 

Causal Agent(s)  Host(s) 
Ophiosphaerella korrae 
Ophiosphaerella herpotricha 
Ophiosphaerella namari 

 Hybrid bermudagrass 
Zoysiagrass 

Signs & Symptoms 
Symptoms manifest in the spring as winter kill when infected turf exits dormancy. Spring dead 
spot symptoms appear as necrotic rings or patches ranging from 6 inches to 2 feet in diameter. 
Patches may also coalesce across larger areas. Taking a soil core from within a patch will 
show compromised root systems that are dark, rotted, and shallower than surrounding healthy 
turfgrass. 

When Does it Happen? 
Infection occurs in the fall when soil temperatures drop below 70° F. After infection the 
pathogen compromises the root system, predisposing the infected turfgrass to death from 
winter stress. Spring dead spot recurs in the same locations from year to year. Typically, it 
takes around 3 years for spring dead spot to start occurring in new turfgrass stands. 

Cultural Management 
Using more cold tolerant cultivars of hybrid bermudagrasses can reduce symptom severity. 
Avoid excessive N applications in the fall. Reduce thatch accumulation through aerification 
and verticutting. Topdress putting greens to further dilute thatch accumulation. Calcium nitrate 
can reduce damage from O. korrae, but ammonium sulfate was more effective at suppressing 
O. herpotricha. Submitting samples to a diagnostic lab for identification is recommended to 
make more informed management decisions.  

When symptoms are visible in the spring, regrowth into affected patches are the only way to 
recover. Thoroughly cultivate dead areas to break up mats of dead material and to encourage 
lateral spread of healthy turfgrass. Regrowth into dead areas may be inhibited by the use of 
some herbicides. 
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Summer Patch 
Dr. Joseph Doherty and Dr. Joseph Roberts 
Turfgrass Pathology, Clemson University 

 

Causal Agents  Hosts 
Magnaporthiopsis poae 
Magnaporthiopsis meyeri-festucae 

 Annual bluegrass 
Kentucky bluegrass 

Fine fescue 
Creeping bentgrass 

Signs & Symptoms 
Stand symptoms appear in circular patches ranging from 6 inches to several feet in diameter. Turf 
initially appears off-color and lacks vigor. As summer stress intensifies patches become yellow to 
tan in color and eventually collapse to the soil surface. The leading edge of patches may have an 
orange color WR�WKHP��3DWFKHV�PD\�KDYH�D�³IURJ-H\H´�DSSHDUDQFH�ZKHUH�VHHPLQJO\�KHDOWK\�WXUI, or 
resistance weedy species, are present in the center of the patch. 
Leaves of turfgrass plants infected by the summer patch pathogen will begin exhibiting dieback 
from the leaf tip. Blighting of the leaf will progress until the entire leaf is blighted. These foliar 
symptoms are typically tan in color. Affected plants are easily pulled from the soil surface. Roots, 
crowns, rhizomes, and stolons of will be dark brown or black and rotted in appearance.  

When Does it Occur? 
The summer patch pathogen infects turf roots, rhizomes, and stolons when soil temperatures reach 
65 °F in the spring. Above ground symptoms become evident in mid- to late-summer when the 
compromised root systems are unable to help the plant survive environmental stresses. Excessive 
heat, drought stress, compaction, soil pH above 6.5, excessive thatch accumulation, and nutrient 
deficiencies are major factors to summer patch development. Low mowing heights during summer 
stress can also exacerbate symptoms.  

Cultural Management 
Maintain rootzones to promote plant growth. Hollow tine aerification in the fall can help alleviate 
compaction. Solid tine aerification in the spring may exacerbate summer patch infection. Remove 
excess thatch buildup vertical mowing. Maintain soil pH between 6.0 and 6.5 with acidifying 
fertilizers, such as ammonium nitrate or ammonium sulfate. Test soil for manganese levels, as 
manganese deficiencies have been linked to more severe summer patch. Deep, infrequent 
irrigation will promote deeper root systems that can better tolerate summer patch. 

Chemical Management 
Fungicides can provide excellent control of summer patch, but they must be applied preventatively 
as the root system is already compromised once above ground symptoms are observed. 
Preventative fungicide applications should be made in the spring when soil temperatures reach 65 
°F. Excellent control can be achieved with two or three applications made on 28-day intervals. 
Applications should be watered in immediately to deliver the fungicide to the rootzone. 
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Thrips 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 
David Cappaert, Bugwood.org 

Species & Identification 
The most common thrips species to infest greenhouse crops is the western flower thrips. The 
banded greenhouse thrips, greenhouse thrips, tobacco thrips, Echinothrips americanus, melon 
thrips, onion thrips, Florida flower thrips, and chili thrips can all be encountered on ornamental 
crops during the growing season. While all thrips cause direct damage to leaves and flowers 
through feeding, some thrips species also vector viruses, e.g., the western flower thrips vectors 
impatiens necrotic spot virus and tomato spotted wilt virus. 
Adults of most thrips species are 1 to 1.5 mm in length. Body color varies among thrips species. 
Western flower thrips, melon thrips, onion thrips, and Florida flower thrips have light yellow to 
brown bodies. Chili thrips bodies are mainly yellow in color. Banded greenhouse thrips, 
greenhouse thrips, tobacco thrips, and Echniothrips americanus have dark brown to black bodies. 
Differentiation of thrips species can only be achieved through proper microscopic slide 
preparation. For example, differentiation of western flower thrips and flower thrips requires 
comparing setae (hairs) on the thrips¶�ERGy just behind the head. An independent or University 
diagnostic lab may be able to properly identify thrips species. 

Damage & Symptoms 
Thrips are piercing and sucking insects that feed on leaves, flower petals, and growing tips of 
plants. Their feeding leaves irregularly shaped spots or stippling on the damaged plant tissues. 
Additionally, cells at growing points damaged by thrips feeding are unable to expand, resulting in 
distorted new growth. Flowers damaged by thrips feeding can be discolored, distorted or drop 
early. Leaf damage will also present as silvery streaking or stippling across leaves. Feces may be 
visible on infested leaves and flowers as well. In addition to the direct feeding damage to plant 
tissues, thrips can vector plant viruses. 

Life Cycle 
The life cycle of thrips is highly dependent upon temperature. A thrips can complete its life cycle 
from egg to adult in about 12 to 14 days at 86°F. Adult female thrips will lay eggs in leaf tissue. 
Once hatched, nymphs will begin feeding on leaf tissue. Nymphs can take about 11 days to reach 
the µSXSDO¶ stage. Nymphs of some species (e.g., western flower thrips) pupate in the soil but 
others (e.g., Echinothrips) may pupate on the leaves or concealed places aboveground or in plant 
canopy. Adults emerge from pupae after 3 to 4 days and move back onto leaves or flowers. Adult 
thrips can survive for as long as 40 days in warm weather, again depending on species. Multiple 
generations occur each year due to the short life cycle of thrips. 

Scouting 
Yellow or blue sticky cards placed in a greenhouse, especially near doors, vents, sidewalls, and 
new plants, can provide information about presence and movement of thrips. Randomly select 10 
plants per 1000 ft2 of greenhouse space to inspect for the presence of adults and nymphs on leaves 
and flowers thoroughly. Also examine leaves and flowers for feeding damage and feces. Thrips 
presence can also be monitored by holding white paper under a plant and tap three flowers per 
plant to dislodge any thrips onto the paper for counting. 
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Turfgrass Caterpillars 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

Species & Identification 
Several species of caterpillars can damage turfgrass. Cutworms, sod webworms and fall 
armyworm are three major groups of caterpillar pests in South Carolina. Identification of 
caterpillar species based on moth (i.e., adults) appearance can be difficult because many species 
look similar. Therefore, identification based on adults is not recommended. 
Caterpillars can be identified to groups based on general appearances. Cutworms are gray green in 
color with two rows of black spots on the back. They often roll into a ball when picked up. Sod 
webworms are green to tan in color with dark brown heads and dark spots along the back. When 
picked up, temperate sod webworms will roll up into balls, whereas tropical sod webworms thrash 
about. Fall armyworm can appear green to black in color and have a characteristic Y-shaped white 
mark across the middle of its head. 

Damage & Symptoms 
All caterpillar species feed on the leaf blades of turfgrass. Smaller caterpillars remove pieces of 
leaf tissues, skeletonize leaf blades and cause a ragged appearance. Larger caterpillars may 
consume an entire leaf blade. When infestation is severe, a large patch of turf may appear thinned 
and ragged. Damage is not permanent; the turf will recover once the caterpillars have been 
removed and proper growing or maintenance practices are followed. 
Cutworms seems to prefer closely mown turfgrass (e.g., tees and greens). Cutworms emerge from 
burrows in the soil nightly to feed on turf near the burrows, which creates circular thinned spots on 
turf. This type of damage can look similar to dollar spots. While cutworms can sometimes utilize 
aerification holes as burrows, studies suggested that aerified turf does not attract cutworms and 
does not suffer more damage from cutworms. 
Sod webworm damage can thin canopies of closely mown turfgrass or give a ragged appearance to 
taller turfgrass. Feeding damages tend to appear as thinned, discolored patches in turf stand.  
A group of fall armyworms can rapidly defoliate large areas of turfgrass. Fall armyworm feeding 
damage typically radiate from vertical objects, such as fences, walls and trees lines, and then creep 
across a turfgrass stand. That is because the moths tend to deposit eggs on on the surfaces of 
erected objects. Hatchlings move down from the vertical objects and begin feeding, thus causing 
the radiating damage.  

Life Cycle 
Caterpillars are the immature stage of moths. Female moths deposit eggs on objects or grass 
blades. Hatchlings begin feeding immediately after hatching. The damage become increasingly 
more severe and obvious as caterpillars grow in size. Mature caterpillars pupate in the soil and 
emerge as moths after weeks of pupation. Each generation is completed in two to four weeks. 
Cutworms typically have five to six generations throughout the year. Sod webworms can have 
three to four generations from late spring through fall. Fall armyworm populations move 
northward from Florida �D�W\SLFDO�VRXUFH�RI�6RXWK�&DUROLQD¶V�LQIHVWDWLRQ��and Texas each year. 
Typically, fall armyworms are most numerous in August but they may begin arriving as early as 
May. There are usually four to five generations of fall armyworms per year. All fall armyworms in 
South Carolina are killed after the first frost. 
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White Grubs 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

Species & Identification 
White grubs are the larvae of scarab beetles. In South Carolina, white grubs of the May and June 
beetles (Phyllophaga spp.) and the masked chafers (Cyclocephala spp.) are the most common. 
White grubs of the Japanese beetle, green June beetle and black turfgrass ataenius can be 
occasional pests. Scarab beetles (the adults) are easy to identify but white grub identification is 
more important in pinpointing the species that is causing the damage.   
All white grubs have creamy white bodies, yellow-brown heads, and three pairs of legs. The raster 
pattern, or the arrangement of bristles/hairs on the underside of the abdomen near the anal 
opening, is the best way to differentiate white grub species. See Figure 1 for a comparison of the 
raster patterns among white grub species or genera. It is important to identify white grub species 
or genera correctly to understand their life cycles and develop a successful management program. 

Damage & Symptoms 
White grubs feed on the roots of all turfgrass species and cultivars. White grub damage tends to 
occur in concentrated patches, thus necessitating scouting in multiple spots at a site. Initial damage 
appears as unhealthy, chlorotic turf and may go unnoticed. Root system can be destroyed by a 
large white grub population and the turf may be lifted from the soil easily. In addition, severely 
affected turf may be slow to green up, feel spongy under foot, appear chlorotic and wilt easily. 
Animals digging for white grubs (for food) often cause more damage to turf than the white grubs. 

Life Cycle 
Figure 2 provides a general overview of life cycles of various white grub species.  Black turfgrass 
ataenius has two generations per year, with adults laying eggs in late spring and late summer. 
Japanese beetle, masked chafers, and green June beetle have one-year life cycles, going from egg 
to adult within a single calendar year. For these beetles, eggs are typically laid in the early summer 
and adults emerge the following spring or early summer.  
May and June beetles complete development in two or three years. Nearly an entire year is spent 
in the third instar stage, which can cause significant damage to turfgrass root systems. Adult 
beetles will emerge in May or June depending on the species. 

Scouting 
Long residual insecticides are most effective when applied at the time of adult beetle activity; 
therefore, knowing when adults are active is important in developing a management plan. 
Japanese beetle traps baited with a pheromone are widely available. The majority of scarab beetle 
species are nocturnal and can be collected with blacklight or ultraviolet light traps. Light traps also 
collect a lot of non-target species and, therefore, requires more processing time to determine the 
numbers of scarab beetles. Another method is to monitor adult beetle activity on landscape plants 
they feed on. Egg hatch often occurs 10 days to two weeks after peak adult activity.  
White grubs are best detected through soil sampling. Soil samples (up to 6 inch in depth) can be 
collected and broken apart to extract the white grubs. The white grubs can then be identified based 
on raster patterns.  
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Whiteflies 
Dr. Joseph Doherty and Dr. Juang Chong 

Clemson University 

Central Science Laboratory, Bugwood.org 

Species & Identification 
Whiteflies are common pests of over 500 ornamental plant species in greenhouses.  Adult 
whiteflies are moth-like and covered in a white, waxy powder. Adult females are around 1/16 inch 
long. Nymphs are flattened and look like a miniature scale insect. 
The greenhouse whitefly was the primary species until the mid-1980s; since then, the sweetpotato 
whitefly has become the primary species. There are two biotypes of the sweetpotato whitefly. The 
B-biotype (also known as the Middle East-Asia Minor 1 or MEAM1 biotype) is more common 
and formerly classified as the silverleaf whitefly. The Q-biotype (or the Mediterranean or MED 
biotype) was introduced to the United States in 2004 and is resistant to many insecticides. 
Bandedwinged and citrus whiteflies are occasionally found in greenhouses, but seldom become 
damaging. Citrus whitefly can be quite numerous on gardenias in landscape. 
The primary way to distinguish between the sweetpotato and greenhouse whiteflies is the 
appearance of the pupa, or final stage nymph. A sweetpotato whitefly pupa has sloped sides when 
viewed laterally and no fringe of waxy filaments around the edge. The greenhouse whitefly pupa 
has straight sides when viewed laterally and has a fringe of wax filaments along the edge that 
completely encircles the top surface. Adult sweetpotato whitefly is smaller than greenhouse 
whitefly and holds its wings tight against the body LQ�D�³URRI-OLNH´�PDQQHU��*reenhouse whitefly 
adults hold the wings almost parallel to the leaf surface. There is no way to morphologically 
distinguish between the B- and Q-biotypes of sweetpotato whiteflies. If you suspect the presence 
of Q-biotypes, samples should be collected and sent for genetic analysis to confirm biotype. 

Damage & Symptoms 
Whiteflies feed by injecting enzymes into plant tissue and removing sap from the phloem, which 
reduce plant vigor. Feeding occurs exclusively on the underside of leaves. They also produce 
honeydew, which encourages the growth of sooty molds. The most common symptoms of whitefly 
feeding are stem blanching, chlorotic spots, leaf yellowing, and shedding. At high enough 
populations, plants can die. 

Life Cycle 
Whitefly life cycle is completed in 2.5 to 3 weeks under normal greenhouse conditions but can 
reach 2 months when cooler. Each female produces about 50 eggs in cool conditions and up to 400 
eggs at higher temperatures. Eggs are deposited on the underside of leaves. New eggs are white to 
light beige but darken just prior to hatching. Newly hatched immature whiteflies move around for 
a few hours before attaching to the plant and feeding. The rest of the immature stage is immobile.  

Scouting 
Yellow sticky cards, placed near doors and new plants, can provide information on the presence 
and movement of whiteflies. Randomly select 10 plants per 1000 square feet of greenhouse space 
to thoroughly inspect for the presence of whiteflies on the underside of leaves. Honeydew and 
sooty mold can alert a scout to plants that may be infested by sucking insects, such as whiteflies. 
Using a 10x hand lens will aid in observing all life stages of whiteflies on plant leaves. 

• Basic pest information
• Recognition symptoms and signs (w/photos)

• Control Options
• Cultural/Chemical
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• Searchable database lets users see if products they have 
available are recommended for controlling target pest

South Carolina Fall 2022 IPM Trial: 
Pepper Cultivars and Fungicides to 
Manage Anthracnose Fruit Rot

Cultivar

Antebellum Jalapeno M Annaheim Cornito Giallo
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• Unsprayed: 2 very susceptible cv. > 2 
susceptible cultivars
• Sprayed (orange bars): No differences 

among cultivars
• Sprayed with 2 appl’s mancozeb alternated 

with 2 appl’s azoxystrobin
• “Softer” products ineffective

• 73% control on bell pepper
• NJ: 94% control with same fungicide program

Dr. Keinath – Vegetable disease IPM 
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Weed ID Gardens: Recognizing the 
Problem Weed is the first step 

Cover Crop and Organic 
Herbicide Studies

Anaerobic Soil 
Disinfestation: An organic 
biological soil sterilization 
technique to kill weeds and 
nematodes

Dr. Cuttulle – Weed science IPM

IPM Research and Extension Activities Schnabel lab

treatment
mean brown rot 

incidence (%)
EcoSwing + PureSpray 30.24 a

Sulforix 23.25 ab
OSO + Thyme Guard 21.71 ab
Yellow Jacket Sulfur 19.90 ab

OSO 19.33 b
Untreated 19.08 b
EcoSwing 15.73 bc

OSO + Pure Spray 7.28 cd
Grower standard 3.14 d

Postharvest 
evaluation

Data collection and analysisField testing for efficacy/phytotox Update and Outreach

Dr. Schnabel – Peach disease IPM
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Assess in-season horticultural oils for insect pest control and investigate use patterns and potential 
synergistic effects in combination with fungicides

• Within season low-rate oil sprays: 0.5% Omni supreme vs. 1% TresOil
• Both oils significantly reduced San Jose scale numbers compared to untreated control trees and Captan only 
• The addition of Captan helps control brown rot
• At low rates, no significant damage due to phytotoxicity on fruit or leaves
• May take several years to see considerable impact on scale populations
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Scale management Brown rot management

Dr. Blauww – Peach disease IPM

Mark Nettles – SC State Extension Service

I P M  a s  a  S u s t a i n a b l e  A g r i c u l t u r e  C o n c e p t  f o r  S m a l l  F a r m e r s

• Work with small farmer’s in communities 
with limited access to healthy foods to sell 
directly to their community

• Provide critical growing information to 
inexperienced growers such as irrigation 
strategies, fertility practices, varietal 
selection, and general cultivation skills
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y Jeremy K. Greene, Ph.D., Professor of Entomology – Plant and 
Environmental Sciences, 60% Research, 40% Extension

y Statewide responsibilities for research and Extension programming 
for insect management in cotton and soybean

y IPM efforts include cultural, biological, and chemical controls

Cultural Control
(e.g. Planting Date)

• Thrips infestation predictor 
for cotton:
• (https://products.climate.ncsu.edu/

ag/cottontip/)
• Developed and refined using data 

from planting date trials
• Uses weather data and forecasts
• Very user friendly
• Will help plan field plantings to 

minimize risk from thrips injury

Blackville, SC (2022)

Thrips Planting Date Demo

15
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Blackville, SC (2022)

Bollworm Planting Date Demo

15
April

21
April

28
April

6
May

12
May

20
May

26
May

3
June

9
June

15
June

20%28%36%32%28%32%28%28%48%50%+Bolls

16%Squares 28%32%32%44%48%48%24%32%32%

Highest observed
weekly fruit injury

IPM in Soybeans
• Cultural control – planting date can be importantBlackville, SC Grain sorghum as a trap crop for bollworm

Dr. Greene – Field crop insect IPM

Utilizing Resistant Varieties & Nematicides

Variety
Telone 

II

Early 
Season 

Reniform
Harvest

Reniform
Yield

Lint/acre
Susceptible
(bale 1) + 204 1,342 1,147
Susceptible
(bale 2) - 1,066 2,055 1,034

Resistant
(bale 3) + 12 142 1,402
Resistant
(bale 4) - 2 572 1,359
Lint yield = estimated lbs of lint per acre.
Reniform nematode counts are per 100 cm3 soil

Dr. Mueller – Nematode IPM
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0 – 16X

1x=1.0 lb ae/A or ~29 fl oz/A

Roundup PowerMAX 4.5 lb ae/gal

Annual Ryegrass

Glyphosate Control Failures in 2021

Resistance Survey in Palmer 

Amaranth across SC (2020-2022)

10 different MOA’s

4 MOA’s confirmed resistance in SC

12 populations sampled in 2022

0 1X 2X 4X

Dr. Marshall – Weed science IPM

l Objective 4
- Budget reduction resulted in 

two fungicide trials being 
established in Blackville, SC

- Results affirmed the 
importance of the use of 
multiple modes of action to 
confer increasingly robust 
late leaf spot management

• Allied activities
• Late leaf spot fungicide 

resistance screening was 
conducted for a third year in 
SC and has been expanded to 
include samples submitted 
from Tifton,GA

The below visual aid was developed and printed in the 2022 SC Peanut 
Production Guide and made available online. The June 2022 edition of the IPM 

newsletter included an article, “Late leaf spot management –
How much leaf loss is too much?”, in which the visual aid was introduced.

Dr. Anco – Peanut disease IPM
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• Cry toxins expressed in Bt corn are becoming less 
effective because of widespread resistance.

• A single Bt toxin (Vip3A) currently provides very good 
control of corn earworm/bollworm.

• Compliance with non-Bt refuge in corn is crucial!

Dr. Reay-Jones & Tim Bryant - Field crop insect IPM
Based on field trials in South Carolina

Dr. Reay-Jones & Tim Bryant – Field crop IPM

• Joint workshop for MyIPM
fruit, row crop, Hawaii apps 
planned for 2023

• Field crop weeds, cotton 
diseases, and soybean 
diseases sections in 
preparation 

• 315 Active users since 2021 
launch
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Demonstration Apiary and Pollinator Plots
• Established a new demonstration apiary at Pee Dee REC 

• To be used for research and extension
• Agents’ in-service beekeeping training (June 2021) – 9 participants

• Planted new pollinator habitat test plots 
• To be used for testing maintenance strategies and extension
• Planting day field day – 3 participants

Ben Powell - Pollinator Health IPM
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SC SARE
Open Forum 2023

SC SARE Co-Coordinators

Dr. Joshua Idassi, SC State University
jidassi@scsu.edu

Dr. Matt Smith, Clemson University
mcs5@clemson.edu

Program Assistant

Mr. Jonathan Windham
jwindha@clemson.edu

About SARE

The Sustainable Agriculture Research and Education (SARE) 
program is a decentralized competitive grants and education 
program operating in every state and island protectorate. SARE is 
divided into four different regions that operate as separate entities 
and run grant programs for their states.
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Vision and Mission

SARE’s vision is an enduring American agriculture of the highest quality. This 
agriculture is profitable, protects the nation’s land and water and is a force 
for a rewarding way of life for farmers and ranchers whose quality products 
and operations sustain their communities and society.

SARE’s mission is to advance – to the whole of American agriculture –
innovations that improve profitability, stewardship and quality of life by 
investing in groundbreaking research and education.

Southern SARE Grant Opportunities
• On-Farm Research Grants
• On-Farm Research Grants provide opportunities for agriculture 

professionals working directly with farmers and ranchers on 
sustainable agriculture efforts.

• Graduate Student Grants
• Graduate Student Grants are for Masters and PhD students enrolled in 

a graduate program at an accredited institution who want to research 
sustainable agriculture.

• Research and Education Grants
• Research and Education Grants encourage a systems approach to 

sustainable agriculture. They are mainly designed for teams of 
interdisciplinary researchers.
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Southern SARE Grant Opportunities
• Education Grants
• Education Grants allow applicants to conduct education and outreach 

activities for the benefit of the greater sustainable ag community, and 
promote efforts in farmer innovations, community resilience, business 
success, ag diversification, and best management practices.

• Professional Development Program Grants
• Professional Development Program Grants further education and 

outreach strategies for professionals and educators who work directly 
with farmers and ranchers.

• Producer Grants
• Producer Grants enable farmers and ranchers to test a sustainable 

agriculture idea using a field trial, on-farm demonstration, marketing 
initiative, or other technique.

2022
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Projects Supported by 
SARE in 2022
For additional information:

https://southern.sare.org/state-profiles/south-carolina/
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Southern SARE

• Applied, preferably on-farm, research
• Research scientists
• Grants for graduate students

• Trials of innovative ideas and practices by producers
• Ideally, combinations of the above

• Training, grants, and resources for ag professionals
• Education and outreach

Research and Education Grants
• Development of Sustainable Strategies for Managing Bacterial Diseases and 

Improving Tree Health in the Peach Production System. $371,000 in 2022
• Establishing an Organic Watermelon Industry in South Carolina. $369,999 in 2022
• Cover crop inter-seeding in organic corn production to reduce resource inputs and 

soil disturbance and enhance pest control and farm profitability. $371,000 in 2022

Education Only
• Wholesale Market Success For Limited Resource Gullah Farmers. $49,500 in 2022

Graduate Student
• PRECISION: leveraging deeP REinforCement learnIng algorithm for Sustainable 

IrrigatiON scheduling. $16,500 in 2022
• Development and Phenotypic Evaluation of a Brassica oleracea Leafy Greens 

Diversity Panel. $16,500 in 2022
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Farmer/Rancher Grants
• Does reduction of nitrate inputs in pastureland treated with Chlorella vulgaris 

result in cost savings and healthier soil and grass? $10,975.00 in 2022

Professional Development Program Grants 
• Training Educators in the Southern Region Using Aquaponics as a Sustainable 

Agriculture Solution $71,322.00 in 2022

• Total Awarded to SC in 2022: $1,276,796

Administrative Council Meeting &
State Coordinators Training

Memphis, Tennessee
August 8th – 10th
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The SC Farmer Resource Rodeo was resurrected in 
2022. The Rodeo connects farmers and growers with 
resources available to them that can facilitate in growing 
their operations.  

SC SARE was a sponsor, but the event was canceled 
last minute. 

$1,000 sponsorship by SC SARE 

SC Farmer Resource Rodeo

The Growing Local SC Food Summit will be the 
inaugural meeting for organizations, individuals, farmers, 
and businesses working in the local food system to 
gather, connect, learn, and collaborate on building a 
collaborative network. The event is hosted by SCACED
and the Rural Resource Coalition and coordinated by 
Growing Local SC Food System Network and the SC 
Food Policy Council to create a cross-sector local food 
system network aspiring to cultivate a thriving, equitable, 
inclusive, resilient, and just food economy providing 
access to healthy food for all.

$1,500 sponsorship by SC SARE 

Growing Local SC Food Summit
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Since 1986, CFSA’s annual conference has drawn 
folks from across the food system — farmers, 
foodies, researchers, educators, and activists —
for a celebration of innovation in local sustainable 
agriculture.

$2,500 sponsorship by SC SARE
$2,500 Extension agent registration 

37th CFSA Sustainable Ag. Conference

The first ever joint Extension conference 
between Clemson University and SC State 
University. 
SC SARE had the opportunity to advertise 
funding opportunities and available resources 
to Agents from both universities. 

First SC Joint Extension Conference
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2023
Sneak Peak

• Southern SARE will now award South Carolina State and Clemson 
Universities separate grants for Program Assistants and operation 
($30k and $20k, respectively). 

CFSA's Organic Commodities and Livestock Conference 
brings together leaders in the organic commodities and 
livestock sector, presenting an opportunity for sponsors 
and exhibitors to have meaningful interactions with a 
highly targeted, niche audience of 200 commercial-
scale growers, educators, extension agents, and 
agronomists. 

$1,000 sponsorship by SC SARE

CFSA Livestock Conference
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Vanessa Bialobreski (Owner)
vanessa@honeyrivercatering.com

(803) 805-4069
Mon - Thurs 10am -4pm

Friday - 10am -12pm
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Local Food Updates
Opportunities to Connect



1/17/23

2

Local Food Connections in SC

https://www.scfoodpolicy.org/
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Local Food Committees
Rural Resource Coalition Local Food Committee (Existing): 
Discuss and prioritize the gaps, challenges and opportunities in the 
SC local food system network relating to Rural Communities and 
clarify the role that the Rural Resource Coalition of SC plays in 
bridging the gaps and decreasing the impact of the challenges. 
These meetings will continue to be held quarterly and shares 
findings and recommendations with Growing Local SC and the 
SCFPC. 

Urban Local Food Committee (NEW): 
Discuss and prioritize the gaps, challenges and opportunities in the 
SC local food system network relating to Urban Communities. These 
meetings will be held quarterly and scheduled to alternate with the 
Urban Local Food Committee and share findings and 
recommendations with Growing Local SC and the SCFPC. 

MEETING DATES
● February 9th RURAL
● March 3rd URBAN
● April 6th RURAL
● June 2nd URBAN
● August 3rd RURAL
● October 4-6th 

URBAN + RURAL
● December RURAL
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Priorities from Urban & Rural Local Food Committees

URBAN: the following topics were 
ranked the highest in this group:

1. Consumer Education
2. Agricultural Business Support
3. Local Food Distribution
4. Farmland Access/Preservation
5. Direct to Consumer Markets
6. Farmer TA/Workshops
7. Urban Farming

RURAL: the following topics were 
ranked the highest in this group:

1. Consumer Education
2. Agricultural Business Support
3. Direct to Consumer Markets
4. Community Gardening
5. Consumer Education
6. Local Food Distribution
7. Farmer Tech Assistance

Growing Local SC Background
The Growing Local SC Network is a project of the SC Food Policy Council in partnership 
with a wide range of food system organizations that saw the benefit of bringing leaders 
together to collaborate around food system issues. There are a total of 30 individuals directly 
involved the oversight and implementation of this network. You’ll hear more on this soon!
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www.growinglocalsc.org
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https://www.localfoodsc.org
/

What is a food hub? As defined by the USDA, a 
food hub is “a centrally located facility with a 
business management structure facilitating the 
aggregation, storage, processing, distribution, 
and/or marketing of locally/regionally produced 
food products.” 

Contact: alison.l.pierce@gmail.com 

SC Food Hub Network
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https://www.foodhubnetworksc.com/
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Interested in Digging in?

All of the steps below are FREE and come with a 
variety of benefits. 

Step 1: Follow us on social media at 
@growinglocalsouthcarolina & subscribe to the 
newsletter. 

Step 2: Join the SC Food Policy Council as a member.  
https://www.scfoodpolicy.org/

Step 3: Join a committee or local food council. 

Nikki@WitMeetsGrit.com
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Local
Food
Purchase
Assistance

What does 
the program 
do?

Grant funding for state, tribal and territorial governments to purchase 
foods produced within the state or within 400 miles of the delivery 
destination to help support local, regional and underserved producers. 
The purpose of this program is to maintain and improve food and 
agricultural supply chain resiliency. The cooperative agreements allow 
the states, tribes and territories to procure and distribute local and 
regional foods and beverages that are healthy, nutritious, unique to their 
geographic areas and that meet the needs of the population. The food 
will serve feeding programs, including food banks, schools and 
organizations that reach underserved communities. 

24

“Do what you can, with 
what you have, where 
you are.”
― Theodore  Roosevelt
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How much is the grant?

South Carolina is partnering with the Catawba 
Indian Nation on implementing the program. The 
$6.1 million initial grant will allow South Carolina 
and the Catawba Nation to strengthen agricultural 
supply chain resiliency. 

25

LFPA Plus

Announced in November of 2022 LFPA Plus 
adds an additional block of funding to the 
original grant. This funding will be drawn 
from Commodity Credit Corporation (CCC) 
and will have slightly different parameters on 
what can be purchased. Anticipated $5 
million in additional funding.

26This Photo by Unknown Author is licensed under CC BY-NC-ND



1/17/23

14

What can be purchased?

Food purchases are not limited to fresh
produce. Any food or beverage product that
meets the definition for domestic and local are
permissible. This includes processed products
and seafood. Local is defined as within the
state or within 400 miles of the distribution
point. LFPA Plus will tighten the parameters on
purchases. It will allow fresh and minimally
processed food to be purchased and
distributed.

20XX 27

This Photo by Unknown Author is licensed under CC BY

Who are we buying from?

The intention is to target Socially
Disadvantaged (SD) producers. That is defined
as a farmer or rancher who is a member of a
Socially Disadvantaged Group. A Socially
Disadvantaged Group is a group whose
members have been subject to discrimination
on the basis of race, color, national origin, age,
disability, or sex.

Time Frame
The original grant was structured to end 30 June 
2024. That would have allowed 6 calendar quarters 
to execute all the funds initially allocated. LFPA 
Plus added more funding and an additional year 
which extends operations until 30 June 2025.

28
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The way to get
started is to 
quit  talking 
and begin 
doing.

Walt Disney

29

This Photo by Unknown Author is licensed under CC BY

"Well done is better than well said."
- Benjamin Franklin

Operational Concept:
• Operations will begin with 12 aggregators purchasing from local producers, targeting the 

socially disadvantaged. 
• Initial aggregators are: Senn Brothers, Freshlist LLC, Gullah Farmers Co-op, Francis Produce, 

Feed & Seed Co., Swamp Rabbit Café and Grocery, Lowcountry Food Bank, Growfood 
Carolina, SC Black Farmers Coalition, Taylor Boys Produce Inc., Pick 42, and Bonita Global 
LLC.

• Aggregators will be strongly encouraged to maximize purchasing from socially disadvantaged 
producers. There is no cap on the number of SD producers that can be brought into the 
program.

• All purchases must be local. All food products must comply with the grant language on local to 
include Value Added Products. 

• Farmer, ranchers, and producers can sell to more than one aggregator. 
• There is no deadline on farmers, ranchers, and producers to register. 

30
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“We have to bring children into a new relationship to food that 
connects them to culture and agriculture.” Alice Waters

Operational Concept:

● Food will be distributed through ‘last-mile’ distributors in 24 South Carolina underserved 
counties. Those counties were identified based on their unemployment, poverty rates, 
rural classification, remote classification, and current distribution of food. Those counties 
are Abbeville, Aiken, Allendale, Bamberg, Barnwell, Cherokee, Clarendon, Colleton, 
Dillon, Edgefield, Georgetown, Greenwood, Hampton, Horry, Jasper, Lee, Marion, 
Marlboro, McCormick, Oconee, Orangeburg, Pickens, Union, and Williamsburg 
counties.

● Farmers, ranchers, and producers can participate from any county in South Carolina. 

31

Summary
Working together the SCDA and state 
partners can successfully execute the 
LFPA grant and strengthen agricultural 
supply chains while providing opportunity 
to small, local, socially disadvantaged 
producers with the goal of getting them 
more involved in the agricultural network. 

32

Questions?
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“Without a struggle, there can be no progress.”
― Frederick Douglass

Eric Harmon

eharmon@scda.sc.
gov

803-904-1125

803-734-0106

Local Food Purchase 
Assistance Program - South 
Carolina Department of 
Agriculture (sc.gov)

Presentation title 33


