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Robinson Center for Appalachian Resource Sustainability-RCARS (Quicksand)—2017 

Faculty and staff from all units/departments represented at the RCARS and the Robinson Forest 
contributed to these activities.  It is more common than not that these activities resulted from the 
efforts of staff from multiple units represented within the RCARS/Robinson Forest than from any 
single unit.  This is true in spite of the compartmentalization of efforts by administrative/academic 
units within this report. 

Joint RCARS/Dept. of Forestry and Natural Resources/Robinson Forest Activities 

 Robinson Forest Camp: RCARS and Dept. of Forestry staff accommodated 1,168 
individual contacts and provided 4,116 meals. 

 UK Wood Utilization Center Entrepreneur Development Program: entrepreneurs are 
currently participating in this program to develop new wood products businesses. 

 

RCARS Activities 
Research 

Plant and Soil Sciences 

 The RCARS is the east region location for the livestock forage variety testing program.  
Results from bermudagrass, orchardgrass, tall fescue, red clover, and alfalfa trials are 
published annually in the Forage Variety Trial progress reports in cooperation with faculty 
in Plant and Soil Sciences (PSS). 

 Conducted research investigating the effects of seeding rates on the yield and process-
ability of kenaf grown for fiber. 

 Conducted industrial hemp variety trials for both dual-purpose and fiber-only production 
models. 

 Conducted research investigating the effects of planting date on seed production and 
harvestability from industrial hemp varieties generally grown for fiber-only. 

 Conducted research investigating industrial hemp as a forage crop and the effects of 
topping on nutritive value. 

 Conducted beef cattle grazing and wildlife research project at the Laurel Fork tract of the 
Robinson Forest in conjunction with the University of Tennessee’s Native Plant Center 
titled: Restoring Imperiled Grassland Wildlife through Grazing Innovation in the Eastern 
United States. 

 The station cooperated with Plant and Soil Science faculty conducting a corn/soybean 
phosphorus fertility trial to determine if variable rate P applications can be used to 
efficiently manage P in grain crop production. Specific research objectives evaluated the 
spatial and temporal variability of the soil P critical concentrations in these systems. We 
are investigating variability in P supply as it relates to soil chemistry, soil P forms, and soil 
biology as well as rhizosphere interactions that influence crop P requirements.  This 
research is being conducted by a Ph.D. student and incorporates multiple faculty at UK and 
other institutions. 



 Assisted with the establishment and maintenance of a crossing block experiment as part of 
a classical plant breeding effort in Chia improvement, contributing to a M.S. project. 

 RCARS farm personnel cooperated with Plant and Soils Science department staff to do an 
experiment in our tobacco barn on the effect on TSNA accumulation of cured burley leaf 
of additional air circulation from fans. This cooperation included the producing two acres 
of the crop on the farm for the test. 

 Plant Pathology & Plant and Soil Sciences: the station cooperated with Plant Pathology 
and Plant and Soil Sciences faculty conducting soybean and corn foliar fungicide trials. 
High levels of frogeye leaf spot severity were observed in the soybean fungicide trial, and 
adequate levels of control were achieved by some fungicides.  Southern rust, gray leaf spot, 
and Diplodia leaf streak were observed in the corn fungicide trial, with some fungicides 
providing adequate levels of control 

Horticulture 

ID-36, Vegetable Production Guide for Commercial Growers 2018-2019, November 2017.  E. 
Pfeuffer, R. Bessin, J. Strang and S. Wright 
ID-128, Home Vegetable Gardening in Kentucky, Revised December 2017 
ID-232, Midwest Fruit Pest Management Guide 2018, B. Bordelon, J. Beckerman, N. Ward- 
Gautier, J. Strang, and C. Geudot 
Growing Magazine: Date: 09/01/2017; Subject: Growing rhubarb from seed to harvest. 
 
Dr. Shawn Wright serves as an advisor to the Kentucky Horticulture Society, the Kentucky 
Vegetable Growers Association, the KY Strawberry Association, and am on the Board of Directors 
for the Kentucky Hops Growers Alliance 
 
Vegetable Crops: 

 Annual rhubarb production – Production of rhubarb in an annual system may be more 
profitable and have more consistent success as KY is at the southern edge of rhubarb 
production.  Rhubarb is often mentioned as one of the most profitable crops by growers. 
An annual system of rhubarb production that I am working on is showing promise but 
further refinement of the system is needed.  We have tentatively identified two planting 
periods for rhubarb seeding in late Spring and again in late summer.  Mid-June-Mid August 
does not appear to be ideal.  We have also determined that 30-50% shade is required for 
seedling rhubarb in the greenhouse.  Full sun limits seedling growth. 

 Sweet potato leaf pruning trial – Extreme flooding resulted in 70% loss of the sweet potato 
planting.  From the remaining non-replicated plots we observed that there was no 
difference in root yield if 1.5 sq meter of leaves were left, but root production decline if 
vines were trimmed to 0.5 sq. meter.  This was only observation however because of non-
replication no statistical analysis could be performed. The production of sweet potato 
leaves for the ethnic markets will have to be nearby as the leaves do not hold up well for 
more than 12 hours in our cooler.  Post-harvest handling research is needed if this product 
is ever to develop in eastern Kentucky.  We have been working with a distiller on sweet 
potato vodka, but there has been a delay in their obtaining a high proof distillation column.  
This work will continue.  We have recently reformed the KY Sweet Potato Growers 
Association. 



 Winter Low Tunnel Vegetable Production – This is a Specialty Crop Block Grant funded 
project.  Certified organic ground was not available in Lexington this year and there was a 
problem with transplant production so crops were direct seeded in the field at Quicksand.  
Groundhog predation coupled with extreme wind events damaging the tunnels resulted in 
the loss of this trial. 

 Hops – A Specialty Crops Block Grant funded project is in place and hops will be planted 
this year at Quicksand.  In addition a smaller-scale hops planting similar to a hobbyist or 
home-brewers planting was planned and will be constructed in early 2018 

Fruit Crops: 
 Tree fruit  - We maintain an orchard of apples, pears and peaches.  The apples and pears 

are used for scion wood for the Extension Agents in eastern Kentucky.  We do not keep 
them for fruit production so minimal spraying is done to maintain tree health.  Sixty 
seedling pawpaws were planted in the orchard in 2017 and will be grafted with improved 
scion wood in 2018.  They are a native species that has good direct marketing potential.  
Commercial production will remain limited until a process is developed for extracting pulp 
economically. 

 Annual Plasticulture Strawberries – Plantings in Lewis County and at RCARS were planted 
in September of 2017 for harvest in early 2018.  The planting in Lewis County is a 
demonstration with a landscaper that is looking to diversify.  The planting at RCARS is a 
row cover management trial. 

 
Other: 

 Filbert production –This is an ongoing evaluation of American-European hybrids to 
determine the viability and productivity of these selections in eastern Kentucky.  An early 
bloom coupled with a late frost eliminated any significant nut production.  Based on this 
work we have formed an agreement with Thomas Molnar at Rutgers University to expand 
our evaluation to include his material from his breeding work as well. 

 IPM – We continue to support IPM work by monitoring the development of Spotted Wing 
Drosophila populations in blueberries and reporting that to Dr. Ric Bessin, UK-
Entomology, and establishing and monitoring Downy Mildew in cucurbits for Dr. Emily 
Pfeuffer, UK-Plant Pathology. 

 Diversified High Tunnel Vegetable Production  – A Breathitt County student did a special 
project in coordination with Sherri Stewart the Breathitt FFA Instructor examining 
diversified high tunnel vegetable production.  The project was a success in that the student 
learned about pest management, budgeting, plant growth and marketing. The student 
determined that it was not an economically viable project for several reasons related 
primarily to the tunnel being too small for commercial production as well as crop selection. 

 
RCARS Extension and Outreach Activities 

 Mountain Monday Series: provided monthly workshops on various topics at Quicksand 
ranging from 10-60 participants per event.  

 Provided strong support for Grow Appalachia/Grow Breathitt County; a collaborative 
effort between the Breathitt County Cooperative Extension Service and RCARS to 
encourage and teach home gardening and food preservation to 50 local families. 

 Statewide 4-H Extension Special Programs administration is housed at Quicksand. 



 Extension Districts 1 AND 2 administration is housed at Quicksand and held multiple 
meetings/trainings. 

 Family & Consumer Sciences extension associate for the nutrition education program is 
housed at Quicksand. 

 Dept. of Forestry extension associate for secondary wood industry is housed at 
Quicksand. 

 Robinson Scholars Program high school coordinator is housed at Quicksand and provided 
organizational and outreach services. 

 Kentucky State University horticultural extension associate is housed at Quicksand 
focusing on small farming operations.  

Robinson Forest Activities 
Research 

Biosystems and Engineering 
 The Guy Cove Restoration Project:  Restoring a Headwater Stream on a Valley Fill; a 

project, in cooperation with the Kentucky Department of Fish and Wildlife, to restore a 
stream buried due to coal mining activities in a valley fill.  Three-fourths (3/4) of a mile 
of stream was re-created, 30,000 trees planted, monitoring of hydrology, water chemistry, 
macroinvertebrates and vegetation.   

Department of Pharmaceutical Sciences 
 Collecting then performing genetic evaluation of liverwort to isolate terpene biosynthetic 

genes. 
Department of Earth and Environmental Sciences 

 Establishing a long-term monitoring network in Kentucky to link climate change to 
carbon and water use efficiency and soil properties. 

Entomology 
 Assessing species specific differences in hemlock, Tsuga spp., and their susceptibility to 

hemlock wooly adelgid. 
 Assessment of the hemlock wooly adelgid in Kentucky and determining the long-term 

effects on forest composition.   
Forestry 

 Effects of mountaintop removal mining on population dynamics of stream salamander 
populations.  Using data from 2013 to present, evaluation of population parameters such 
as extinction rates will provide information regarding the stability of salamander 
populations. 

 Are elk vectors of invasive plant species?  This study seeks to determine if elk through 
herbivory are vectors of invasive plant species. 

 Restoring forest wildlife habitat on reclaimed mined lands.  This project will re-establish 
a hardwood forest by de-compacting mine spoil and removal of invasive species to 
improve cerulean warbler habitat. 

 Spatial ecology and den use by the northern copperhead and eastern timber rattlesnake in 
mining associated habitat in central Appalachia forest.  Transmitters were implanted in 



over 20 timber rattlesnakes and a dozen northern copperheads in efforts to track their 
movement and understand basic spatial ecology patterns (home range).   

 Effects of regeneration opening size and simulated crop tree release on volume yields and 
economic value in oak-dominated stands. 

 Effect of timber harvest on invasive species colonization relative to disturbance, site and 
soil conditions. 

 Effects of timber harvest on breeding bird communities in a mixed mesophytic forest.  
Currently in the analytical phase of this experiment. 

  Factors controlling carbon distribution on reforested mine lands and regenerating clear 
cuts in Appalachia.  

 Evaluating best management practices for ephemeral channel protection following forest 
harvest in the Cumberland Plateau.  This study provides information on the effect of best 
management practices and harvest operations on hydrologic variables associated with 
surface flows in ephemeral channels. 

 Effects of riparian zone width and disturbance on water quality and stream communities 
following forest harvest in eastern Kentucky watersheds.  This study evaluates three 
Streamside Management Zone options and related Best Management Practices on water 
quality and quantity of headwater streams on the Cumberland Plateau. 

 Development and deployment of a bioreactor for the removal of sulfate and manganese 
from circumneutral coal mine drainage.  This study restored a headwater stream system 
located on the University of Kentucky's Robinson Forest. This project is intended to 
provide mitigation for headwater stream loss in eastern Kentucky, specifically in the 
Kentucky River watershed. The major goals of the headwater restoration project are: 1) 
replace lost stream in both form and function, 2) improve water quality, and 3) restore 
watershed function.   

 Evaluating reforestation success on a surface mine in eastern Kentucky. 

 Long term hydrologic monitoring of Cumberland Plateau headwater streams at Robinson 
Forest.  Water quality and hydrologic response of headwater streams at Robinson Forest 
are under continuous monitoring and used to establish baseline data for forested 
watersheds on the Cumberland Plateau in eastern Kentucky. 
Crop tree release of small sawtimber white oak (Quercus alba) on the Cumberland 
Plateau.  This study was designed to look at the long-term development of small white 
oak crop trees to crown touching release. Attributes associated with both wildlife and 
timber production are being assessed. 

 A study to determine ubiquity of snake fungal disease across Kentucky and to evaluate 
the use of clinical signs to predict the fungal presence across seasons and habitat 
affiliation. 

 Analyzing continuous forest inventory data at Robinson Forest to compare observed tree 
heights to LiDAR derived heights. 



 Modeling tree, stand, and landscape scale variables to predict individual tree species 
mortality. 

 A study to determine the effect of differing spatial canopy tree retention patterns 
associated with selective harvesting of timber on the maintenance or improvement of 
foraging habitats of Myotis bats. 

 A study to determine the ubiquity of snake fungal disease across Kentucky. 

 Assessing impacts of mammalian herbivory on surface mine restoration 

 A study to determine the influence of the forestry reclamation approach on water quality 
and hydrology on Appalachian coal mines. 

 Studying the genetics of buffalo nut, Pyrularia pubera, a vanishing Appalachian tree. 

 A study to understand sex ratios and dimorphic traits of Plagiochil porelloides (Torr. Ex 
Nees) Lindenb. (Plagiochilacae marchantiophyta). 

 A study to qualify industrial hemp CBD oils for studies on brain development. 

 Time and Motion studies of timber harvesting equipment using security camera systems. 
Northern Kentucky Univeristy 

 Studying the vegetation change and water quality assessment in unmined and mined areas 
in eastern Kentucky. 

University of Houston 
 A study of population genetics of the social amoeba Dictyostelium discoideum. 

U.S. Environmental Protection Agency 
 Three studies which aim to characterize macroinvertebrate drift and organic matter 

transport in headwater streams.  Investigating macroinvertebrate assemblages in mined 
and unmined streams as they relate to tributary connections where tributaries supply 
invertebrates to receiving streams via drift. 

Kentucky Department of Fish and Wildlife 

 Regional Mast Survey as an observational survey to assess hard mast producing species 
and the percent of their crowns bearing mast.  This survey is part of a much larger 
regional project to assess mast production for the state.  

 
OTHER PROJECTS: (all of these have activities occurring at the Forest) 
 
J.M. Lhotka, C.D. Barton, and J.W. Stringer. 2015-2017. Effect of grading technique on forest 
productivity of high-value tree species in reforested surface mine lands. $221,048. Barton-PI. 
 
C.D. Barton and J.W. Stringer. 2014-2016. Restoring forests and wildlife habitat at Robinson 
Forest. Appalachian Forest Renewal Initiative, National Fish and Wildlife Foundation. $140,000. 
Barton-PI.  
 
C.D. Barton. 2015-2020. Water resources in a time of climate change. University of Kentucky 
Agricultural Experimental Station - McIntire-Stennis Program. Barton-PI. 
 



C. Agouridis, C.D. Barton, R. Warner. 2005-2010 (still continues). Headwater Stream 
Restoration Project: University of Kentucky, Robinson Forest. Kentucky Mitigation Review 
Team: U.S. COE, U.S. Fish and Wildlife, U.S. EPA, KDOW, $1,576,000. Barton co-PI. 
 
C.D. Barton. 2005-2010 (still continues). Evaluating Streamside Management Zone Effectiveness 
in Forested Headwater Catchments of Central Appalachia. University of Kentucky Agricultural 
Experimental Station - McIntire-Stennis Program. Barton-PI. 
 
Research publications from work at Robinson Forest (and nearby mines): 
 
Bell, Geoffrey, Sena, Kenton L., Barton, Christopher D., and Michael French.  2017.  
Establishing Pine Monocultures and Mixed Pine-Hardwood Stands on Reclaimed Surface Mined 
Land in Eastern Kentucky:  Implications for Forest Resilience in a Changing Climate.  Forests 
2017, 8, 375. 
 
Contreras, Marco, Freitas, Rafael, Ribeiro, Lucas, Stringer, Jeffrey, and Chase Clark.  Multi-
Camera Surveillance Systems for Time and Motion Studies of Timber Harvesting Equipment.  
2017.  Computers and Electronics in Agriculture 135 (2017) 208-215. 
 
Hamraz, Hamid, Contreras, Marco, and Zhange, Jun.  A Scalable Approach for Tree 
Segmentation within Small-Footpring Airborne LiDAR Data.  2017.  Computers and 
Geosciences 102 (2017) 139-147. 
 
Extension and Outreach Activities 

 Hardwood tree grade training for US Forest Service and state agency Forest  Inventory 
Crews and Quality Control personnel 

 National silviculture training for certification of U.S. Forest Service National Forest 
System silviculturists  

 Best Management Practice (BMP) training for Kentucky Division of Forestry County 
Ranger Technicians 

 Kentucky Master Woodland Stewards School for forest management and silviculture  
 University of Kentucky’s Department of Forestry at the Robinson Center partners with 

the Division of Forestry in creating and maintaining a Wood Industries Directory of all 
the wood product companies in the state. 

 Cutting Board, Lazy Susan, Shaker box, Bird Houses, and Bird feeder Workshop Series 
(Mountain Monday, Mountain AG Field Day, WOSC): 
Five of these workshops, 6/3/17, 8/14/2017, 9/6/2017, 9/15-16/2017, and 9/26/2017.  
Each participant made their own product and in few of the programs they were able to 
customize them with lettering using the laser engraver. During the workshops it was 
explained why these species of woods were chosen to produce these products. General 
information was discussed/provided pertaining to forestry practices in Kentucky 
including the 1998 Forest Conservation Act and its impact on our forest and the 
economic impact the Forest Products Industry has on Kentucky’s economy.  Also, the 



impact each species has on the industry, the characteristics and qualities each one 
processes, and the abundance and health of each species was discussed.  The bird house 
and bird feeders workshops included a wildlife presentations.  These were hands-on 
workshops and each participant got the opportunity to router, sand, laser engrave (if 
applicable), and finish their own products.  

 Tooling and Product Design and Development - This program was developed to provide 
assistance to Secondary Wood Manufacturers in the development of new products using 
technical equipment at the UK Wood Utilization Center.  The program was able to make 
recommendations about the design of new products and the manufacture the machining 
tools required for these products in a way that significantly reduced error, set-up time, 
and the required amount of raw materials.  In the current year (July 2016 to July 2017) 37 
different products were produced from the assistance of this program that otherwise may 
have been produced in another state or country.  The estimated impact in dollars earned 
or saved is 92,500 for three different Kentucky Secondary Wood Producers. 

 The Center for Wood and Forest Certification (CFWC)   
The CFWC is a partnership for developing solutions to forest and wood certification and 
was developed to facilitate certification in the central hardwood and southern 
Appalachian regions. The Center is a hub for certification projects and functions as both a 
certification incubator assisting forest industry and forestry consultants grow their 
certification efforts as well as providing certification options for forest and small 
woodlands certification. The CFWC coordinates these efforts to ensure effective and 
sustainable development of certified forests and wood. The Center works by 
coordinating, developing, and administrating these projects. The Center encompasses a 
network of partners which are necessary for achieving success in sustainable forest and 
wood certification. A number of forest industries, consultants, woodland owners, and 
organizations are currently involved with projects administered under the Center. The 
coordinated and strategically designed projects provide direct assistance to forest 
industries, foresters, and woodland owners as well as explore avenues to enhance 
certification efforts. The management of the Chain of Custody portion of the program is 
housed at Robinson Center which includes managing the group COC certificate and its 
membership, providing technical assistance to producers in the region that are above the 
5 mill threshold required for group membership, and provide educational programing 
related to the CFWC and certification activities. The CFWC COC Certificate currently 
has 43 CoC members, 28 of which have purchase and/or sold certified materials during 
2017.  $13,817,736 worth of certified products were sold by CFWC members in 2017. 

 Ohio Valley Lumber Drying Association:  
The association is housed at Robinson Center and managed by department of Forestry 
staff. The staff coordinates the membership, does the planning, organizing and general set 
up for each meeting (twice per year).  These activities includes such things as 
determining meeting location, speakers and agenda, locations and accommodations, tours 
spots, keeping the membership roster up to date and organized, and the development and 
maintenance of a website to promote upcoming events and meetings, a list of drying 



publications that are available through the association,  and other promotions related to 
the organization – www.ovlda.org.  
This past year there were two meetings, each two days long. The spring meeting was held 
April 13 & 14, 2017 in Middlebury, Indiana. The fall meeting was held November 2-3, 
2017 in Knoxville, TN. These meetings provided information and technical assistance to 
89 hardwood industry people to improve their drying facilities yields.  The meeting 
attendees increased their knowledge of drying hardwood lumber by 16.7% and $ 
5,926,181 dollars were saved or earned and 55 different businesses were impacted as a 
result of the meetings.   

 Win With Wood (Youth Competition) 2017:   
This event was designed to acquaint/familiarize Kentucky youth with forestry/natural 
resources industries and potential career opportunities. This one day event encompassed 
nine individual and one team competition in forestry and wood technology for youth in 
the junior and senior 4-H age groups.  The winner of the program received a $500 
scholarship to attend the UK College of Agriculture.  The scholarship is sponsored by the 
Kentucky Forest Industries Association and the College of Agriculture, Food and the 
Environment.   Conducted on 10/11/16 - 127 youth competed in the event.  Including 
support staff, judges, and teachers 180 people attended/supported the event. 

 Kentucky Forest Products industry Directory: 
University of Kentucky’s Department of Forestry at the Robinson Center partners with 
the Division of Forestry in creating and maintaining a Wood Industries Directory of all 
the wood product companies in the state. 

 Courses Taught by extension staff: 
FOR 359 Forest Operations and Utilization 

 Forestry and RCARS staff worked with staff on campus to produce live-edge benches for 
the new student center derived from trees removed from the construction site.  This 
included student participation from design to construction. 

 
Teaching Activities Conducted at Robinson Forest 

 4-H Natural Resource and Environmental Sciences Academy in cooperation with 
RCARS.  A three-year program for seventh and eighth graders based on their academic 
achievements and teacher recommendations.  Students study water, forestry and wildlife 
resources at the Robinson Forest. 

Courses Taught 

 NRE 320 Natural Resource and Environmental Analysis 

 FOR 356 Forest Soils and Hydrology 

 FOR 357 Inventory and Measurements 

 FOR 358 Silvicultural Practices 

 FOR 359 Forest Operations and Utilization 

 FOR 365 Wildlife Assessment 

 ENEC 698 Environmental Science Senior Capstone (UNC-Chapel Hill) Barton co-taught 
course and a week-long field study trip was conducted at Robinson Forest. 


