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Clemson University

• Land grant university of South Carolina
• Founded in 1889

• Established on the estate of Thomas Green Clemson

• College of Agriculture, Forestry and Life Sciences
• “Improving the lives of South Carolinians through education, 

discovery, and outreach in the agricultural and life sciences.”
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Pathology

• The study of plant diseases and their control 

• Integrated Pest Management (IPM)

• Southeastern spray guide
• Resistance prevention



Pathology

• Oak Root Rot 
• Armillaria tabescens

• Soil-borne fungus attacking the roots

• Native to the US

• Planting on berms, then excavating the 
root collar can extend the productive life 
of the tree by several years



Pathology

• Root Collar excavation





Pathology

• Brown Rot
• Monilinia fructicola

• The most important pathogen affecting pre-harvest and 
post-harvest fruit quality

• Cultural control:  Removing mummies and keeping the 
grass mowed in orchards

• Chemical control: Ongoing spray trials



Pathology

• Understanding new disorders in peaches
• Streaking

• Caused by rain - sometimes



Virology

•Virus testing to maintain clean planting stock
• Prunus Necrotic Ring Spot Virus (PNRSV)
• Prunus Dwarfing Virus (PDV)
• Plum Pox Virus (PPV)

• Huge economic impact due to decreased production and 
eradication efforts

• U.S. is currently PPV free



Virology

Clemson Clean Plant Center
• Establishing and maintaining a 

clean budwood program
• Annual testing

• Maintaining foundation material

• Clean block for collecting budwood



Virology

• Understanding the role of insects and wild Prunus species in 
the transmission of viruses.
• PNRSV and PDV are both pollen transmitted

• Use of genetic tools to determine virus families



Entomology

• The study of insects, their behavior and ecology to 
effectively manage insect pests in peach production 
systems. 
• Develop and evaluate methods to also support beneficial 

insects in orchards. 



Entomology

• San Jose Scale
• A serious pest that can weaken 

or even kill trees

• Exploring control options
• Rates and timings of oil sprays

• Other chemical controls

• Working with growers to 
improve monitoring and IPM 
for more effective control



Entomology

• Control methods for peach tree borers
• Chloropyrifos (Lorsban) the traditional control for peach tree 

borers
• Applied to trunks post-harvest

• Recently banned by the EPA

• Entomopathogenic nematode, Steinernema carpocapsae
• Biome Makers

• Product is affordable and very effective

• Cost of the media

• Mating disruption
• Pheromone cards hung in trees 

• Works best on a larger scale: +5 acres





Breeding and Genetics

• Breeding high quality, disease resistant 
peaches for the Southeastern U.S.

• Genetic tools used to shorten the 
breeding process
• Genetic mapping

• Seedlings screened for disease resistance 
before they are planted in the field
• Brown Rot

• Bacterial Spot



Breeding and Genetics

Seedlings are evaluated for productivity and fruit quality for 2 
years before being selected for further evaluation

Next, if seedlings perform well, they put into replicated trials 
around the Southeast

The best of the selections from replicated trials will be 
released.



Breeding and Genetics

• Understanding the role of chill hours and heat units in 
dormancy
• Especially important in an increasingly variable climate!

• Mapping the genetic markers for heat and chill units

• Ideal: Low chill, high heat peach



NC-140 National Rootstock Trials

• Peach and apple rootstock trials

• Performance of rootstock over 7-10 years, with +5 years of 
yield data

• Same trial in multiple states 

• Evaluated by: 
• Total yield

• Yield efficiency

• Suckering

• Tree vigor

• Fruit size



Guardian® seed production

• Released jointly by Clemson University and USDA-ARS, 
Byron, Georgia 

• Resistant to nematodes and the disease syndrome Peach 
Tree Short Life.  

• Standard rootstock for commercial peach growers in the 
Southeast

• Almond rootstock in California.



Musser Nursery

• Produce quality, bare-root trees for research use

• Mostly peaches, but also persimmons, pawpaws, plums, etc.

• Most are June budded (T-budding)

• Grafted onto Guardian® rootstock

• Labeling and identification is key!





Physiology: The inner workings of plants

• Water
• Within the tree or across a 

membrane

• Nutrients
• Nutrient concentrations 

and ratios
• How much is too much?  

How little is too little?
• Where do the nutrients 

go?
• How do nutrients move?

• Effects of environment
• Light
• Temperature
• Soil



Physiology

• More accurately determining the nutrient requirements for 
peaches
• Collect and test plant tissues throughout the season
• More accurate guidelines:

• Avoid over-application

• Saves money

• Better for the environment

• Could reduce bronzing



Physiology

• Bronzing
• A complex post-harvest disorder

• Affected fruit are unmarketable

• Cation ratios in the skin of the fruit are different in the bronzed areas

• Possible culprits:
• Plant water relations

• High potassium fertilizers



Soil Health







Soil Health

• An interdisciplinary project



Soil Health

•How does soil organic matter affect:
• Pathology: The disease susceptibility of the trees?
• Nematology: The nematode communities, beneficial and 

pathogenic?
• Physiology: Nutrient uptake and availability?
• Dormancy and bud break?

• Production: Yield?
• Timing of yield?





Resources



Resources

• MyIPM app
• Fruit and Nut

• Row Crops

• MyIPM Hawaii



Resources

• Phytographics on Vimeo



Join us!

• Undergraduate programs

• Graduate degrees

• Post-doc positions

• Staff positions


