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NC1186 Water Management and Quality for Ornamental Crop Production and Health Meeting Schedule

Saturday, July 20 - Academic and Industry participants arrive and check in at:

JW Marriott Desert Springs Palm Desert

74-855 Country Club Dr

Palm Desert, CA 92260
Sunday, July 21 - Nursery and Botanic Garden Tour

7:00 AM Depart from JW Marriott 
9:00 AM Mellano and Company (1hr. 30 Min) 
10:30 AM Depart 
11:00 AM Arrive at Altman’s Plant (1hr. 30 Min) 
12:30 AM Depart 
1:00 PM Arrive at San Diego Botanical Gardens (3 hrs including time to lunch) 
4:00 PM Depart 
6:30 PM Arrive at the Hotel
7:00 PM Dinner as a Group

Monday, July 22 – 

Annual meeting in Association with ASHS Annual meeting in Palm Desert, CA

Monday Jul 29. 8 - 12, Springs Salon D/E 
Agenda:
Welcome 

Introductions

Comments from administrative advisor 

Station reports

Break

Discussion of emerging issues / regulations 

NC1186 Renewal 2014

Old Business 


Revisit subject reviews for publications


Mid-term review report


Popular press series


Website

New Business


Elections


Next meeting time & location

NC1186 2013 Minutes

Introductions

Administrative Report: 

Doug Buhler.  NC 1186 made it through mid term review with good remarks.  Need to get ready for the renewal.  No prohibition to have this with international conference.  We’ve done a good job keeping reports up to date and reporting impacts so everything in good shape for next phase.   When we wrote the original proposal we laid it out t be broad to use the first round to get as many people involved as possible.  Easy to sell as committee is new, but as we grow, expectations grows that grants are produced from the group.  So we may need to focus more in the future.  We are where we need to be in the life of the working group.  We just need to figure out where we want to go from here.

Announcements:

Gary Moorman (Plant Pathology, Pennsylvania State University) is a new member. Chuan Hong (Virginia Tech) and Jennifer Parke (Oregon State University) are also members and plant pathologists, but plant pathologists seem to be the expertise group with lowest participation in this working group, Sarah would like us to recruit more members with plant pathology expertise to enhance the collaborative endeavors of the group.

Station Reports:

Gene Blythe (Mississippi State University) and Mike Mikelbart (Purdue University), Bill Bauerle (Colorado State University, also couldn't be here but they turned in reports that were summarized.

South Carolina

Sarah White.  Evaluation of aquatic plant species for their susceptibility to species of Phytophthora with focus on design of constructed wetlands and filter strips to prevent pathogen spread, with the concurrent goal of filtering agrichemicals from production runoff water.  White’s focus is remediation of abiotic and biotic contaminants from agrichemical runoff.  She was also the PD of the 2011 SCRI Planning Grant: which involved a national survey of growers to determine research priorities related to water and their future.  This planning grant was initiated at the 2010 NC1186 Annual meeting and goals were fostered and discussed during succeeding annual meetings.

Kansas

Cheryl Boyer.  Water holding capacity of alternative substrates (Eastern red cedar) and impacts on production and survival in the landscape.  Increasing cyclic irrigation does not overcome the physical properties of the ERC.  Life changing talk on time of day to water from Dr. Stu Warren (NurseryWorks) even though that information isn’t brand new - it isn’t getting to some growers.  

Virginia

Dr. Hong and Jim Owen work at VirginiaTech.  Chuan Hong has been looking at water recirculation.  He has 4 pubs in last year.  The farther the intake is from the discharge the natural biology takes care of the Phytophthora population, and a series of ponds really helps.   The pathogen propagules are usually at the surface of the pond, but can encyst and sink to the bottom of the pond.  

Jim Owen is focusing on helping growers adopt simple methods to manage runoff and nutrients onsite.  Trying to help impact change in more resistant growers.  Owen is focused on solute transport movement and modeling.  For example: 1) Does leaching fraction really matter or does all fertilizer come out anyway? and 2) How low water tension can we go and still grow healthy crops?

Michigan
Bert Cregg– pot in pot is capturing and C13 in leachate to quantify water stress.  Sensor based irrigation with TDR systems with relays to critical moisture contents but looking at plant responses.

Tom Fernandez- wrapping up his MS student’s (Vickie) project.  She looked at daily water use(DWU) and determined that irrigating for up to 3 days at 75% of DWU resulted in no change in plant growth.  The more days we can go with deficit irrigation, the greater the reduction in runoff borne contamination of water resources.  We are looking at how pesticides move and have found a decrease in load but a slightly higher concentration.  Vickie also added 12 plants to her research study, so there is a list of water requirements for ~ 60 plants.  She also looked at alternative pots like others in the room.  Fiber pots so looking at water use and growth and found more water is required of fibrous pots.  Didn’t look at runoff from fiber pots but think losses are due to evaporation not runoff.  Had better survival during the growing season.  In MI in winter higher mortality rates because the plants dried out, MI growers do not water in the winter. Moving toward RFID for tailoring irrigation to plant in greenhouse and nursery with the SCRI-MINDS group.

Colorado

Ronda Koski at CSU – 10 gal alternative-pots (biodegradable pots) the roots are not girdling.  Now putting them in landscape to see how they establish.  Ronda also works with Jim Klett (Plant Select), at CSU and their Botanic Garden to determine how the plants perform with limited irrigation.

Bill Bauerle at CSU – synopsis of emailed report delivered by Sarah White.

Kentucky

Susmitha Nambuthiri (Geneve Lab) - One gallon and larger pot-in-pot (PNP) alternative containers, the base in PNP started to degrade so more than 1 year is too long.  They also looked at substrate temperature the plastic temperature had high temp and for porous pots were lower but water use was very high for fiber containers.   Set point based irrigation using plant photosynthesis rate and set irrigation.  In pot in pot using cyclic and comparing timing am pm and evening but too much rain this season.

Win Dunwell – 

Testing container root pouch, above ground, and PNP; lots of rooting out of root pouch.  Handling the root pouch is convenient the biggest issue is filling and getting them to pot in pot.  They do well in AGC.  They don’t seem to be degrading.  They will disintegrate not degrade.  Had a grant for rain gardens at UKREC because garden centers watered and had excess runoff. Using Vegetronics sensors because they are less expensive ($39/sensor), so using them while working out the systems.  Sarah Vanek, UK Nursery Crops Extension Associate at Lexington, KY started a Lean program for nursery Crops last year and held her second workshop this year.  The program has been very well received.  The on-nursery 5S’s: Sort [Sorting], set in order to flow [Straighten], systematic cleaning [Sweep], standardizing [Standardize], and sustaining [Sustain] systematic training for owners, managers and employees.  Four people in KY working nursery crops: Win Dunwell, Carey Grable, Dewayne Ingram, Sarah Vanek.
Ohio 

James Altland-USA

Looking at rice hull biochar, which varies greatly dependent on parent material source and processing.  Used in steel industry in OH insulator in steel making process.  High in phosphates and potassium.  Constructing a new greenhouse. Showed a temporary binding and release of N and P in columns in the lab, but couldn’t in containers. Don Merhaut is also using biochar.  Royal Oaks company (GA) has biochar available from dust to fist sized.  The physical properties of the substrate would impact how biochar behaves.  There is the chance for carbon credits for using biochar because it is stable. Concerns also related to shipping costs.

Mississippi
Guihong  Bi– Biocontainer and nitrogen rates and form, phosphorous rates, irrigation frequency, and plant response.  PNP 1st 7 gallon pots with river birch.  When harvested in year 1 year ok; in second year the bottom broke out.  If a smaller size plant (they were uniform but some size variation) the smaller plants didn’t have bottom breaking up, but it did for larger plants. Boxwood planted in landscape from biocontainer and plastic containers production.

California

Don Merhaut concluded his EPA 319 Extension grant for water quality and water sheds, with the goal of mitigating contaminants in certain watersheds and helping growers adopt BMPs.  Don and extension agent team conducts an “ABC’s of nutrient management of substrate and on nursery infrastructure and reducing sediment” workshop.  BMPs for infrastructure were important, gave out copies in English and Spanish.  They can also take protecting watershed home and hopefully make changes at home.  Also looking at low water use crops.  Pomegranate is a crop that we don’t know a lot about it culturally.  Wants to look at rootstocks, irrigation management, and water requirements.  Germplasm is at UC Davis!  Vegetative filter strips and capturing sediment and runoff is important.  Waste discharge permits only allow you to discharge so much.  We could put all of our research as a group in a module.

New Jersey 

Sal Mangiafico - Do not have a nursery specialist but should have one soon.  Have a search committee but no job advertised yet.  Have 2 EPA 319H grants running now.  Federal clean water act money.  They are watershed specific.  One for nurseries and one more general agriculture, combined they are 1.5 million.  Looking at center pivot instead of traveling gun and grass waterways and runoff mitigation stuff.

Texas 

Genhua Niu  has several research projects related to this regional meeting: 1) multi-state biocontainer SCRI projects (above ground container production, pot-in-pot production, and landscape trial for plant performance and pot degradation); 2) using alternative water sources such as reclaimed water with elevated salinity for  irrigating landscape and nursery crops. Salt tolerance of Texas Superstar landscape plants and Earth-Kind garden roses was determined. Large variations in salt tolerance were found among tested species and cultivars; 3) drought tolerance of selected garden roses was studied.  Radrazz (Knockout) is more drought tolerant than others tested (study was done by a graduate Terri Starman and Genhua Niu are co-advising).

Maryland 

John Lea-Cox reported they completed work on the node and tested last year at various locations.  Pleased with how it worked in field.  Software development is ongoing.  Systems are ready to roll out: one at a Japanese maple grower in Athen, GA.  So far small rollouts are going smoothly.  The hardware and base station require some specialized knowledge, as it needs its own IP address, so have to work with service provider.  John Majsztrik’s work with economists is some of the biggest accomplishments lately. The economic team are putting work in a special issue of HortTechnology (released December 2013). Public and private benefits papers – cost of water $1500 acre foot of water at Mellano & Co in Oceanside, CA vs a grower in Tennessee paying $0!  Forging ahead on green roof storm water remediation modeling; now working with public benefits aspects of remediation.  Pursuing pathogen management side based on the work of Mark van Iersel and Matthew Chappell, who reported production time for Gardenia changes from 14 months to 9 month production with sensor based irrigation control ($21,000 savings), and the shrinkage was dramatically reduced.  They never even had to apply fungicides.

Tennessee

Amy Fulcher - Investigating elevated dissolved oxygen levels to increase biomass, success with increasing lavender root dry weight.  Now shifting toward elevating dissolved oxygen levels as a way to prevent infection from oomycetes.  

Also investigated probe placement in 3-gallon containers to accurately estimate whole container volumetric water content (VWC).   Then examined if on demand irrigation system based on relationship between VWC and photosynthesis was transferable to botanically diverse range of species.  They had similar VWC/PS relationship and irrigation set point but would still have to dry down at the same rate.  They were so could have a consistent set point (as long as dry at consistent rate).  Then tested on demand and DWU that Tom’s lab developed (and comparing with conventional irrigation mathematically).   Both were much more conservative than conventional but hydrophobicity rather than plant tolerance may be more critical with low (dry) set points.

Also using water sensitive paper to look at spray penetration and PGR and pruning research as well as intelligent sprayer research led to interest in spray penetration and pest and beneficial insect populations as different plant densities.  Testing airblast intelligent sprayer this season in TN.  Hope both will lead to more efficient pesticide use, reduce pesticide in nursery runoff.

Held Tennessee Master Nursery Program and now working on developing online program – Dr. Chris Marble has been instrumental in making that possible.

Hawaii

Hye-Ji Kim  - Graduate student working with water management project.  Focusing on productivity side and root development.  Minimize water input and water runoff and maximize plant growth. Want to reduce phosphorus waste.  Going to try different levels of phosphorus and focus on minimizing P loss in runoff from the system.  Currently, Hye-Ji collaborates with South China and Penn State.   Because of the porous substrate growers tend to irrigate a lot and lots of rain and leaching and actually too little water is actually problem because no water holding capacity, and too little nutrients are available to the plants.  Growers just think about the abundance of water and don’t appreciate conserving.  They have the potential to use all different types of substrates.  Cinder is used and sometimes coir and peat.  Some growers use 100% cinder.  But they need to realize that even though cinder is cheap, they might be able to save more money by not leaching fertilizer.

Discussion of Trends in Water Use, Emerging Issues, & Regulations:
SC – Most growers are not concerned about water (quantity or quality).

MI- New withdrawals and getting water from deep aquifers, getting some very high saline water in southwestern part of MI. Salt water intrusion, degradation of water quality for crop production.

VA- if we go to true capture and separate stormwater from production runoff it seems we should be worried about salt accumulation in retention ponds. 

Where there is rainfall and the ability to blend we may not have a problem.

CA - In San Diego a salt problem with irrigation water and cut flower growers use reverse osmosis.  They have to pay a ($1500+ / acre foot of water) for water, remove salt with RO before adding fertilizer!

In East coast can recharge with rainfall.

KY - All electricians in west KY are putting in center pivot irrigation.  With fracking sulfur is a big problem.  Sulfur problems are coating on the plant and on facilities and level of pH control is a problem with straight pine bark.  Those with sulfur water blend.

GA - Reiterated Matthew Chappell story: Exploratory gas well drilled and two growers within 5 mi,  pH went from acceptable for plant growth to 12 pH and now homeowner wells are also contaminated.  Well water is not suitable for any use.

Sarah White – Hydrofracturing for natural gas uses water, this use will also compete with need for irrigation water, especially in water-limited regions.  Competition for natural gas production use of water can pay well for access to water and might impact water availability for crop production.

NC1186 Renewal:
Renewal comes up December 2014.

Doug Buhler:

The following are the deadlines for our September 30, 2015 end date:
·         September 15, 2014 – deadline to submit a request to write a proposal and to upload the issues and justifications section in NIMSS
·         October 15, 2014 – deadline to upload the objectives section in NIMSS (and notify the NCRA Office who will then send out the national request for participation)
·         November 15, 2014 – all participants need to have submitted their Appendix E forms by 11/15/2014
·         December 1, 2014 – completed proposal is due in NIMSS in its entirety.  Failure to meet this deadline may result in the project not being reviewed and renewed
·         December 15, 2014:  AA review forms are due in NIMSS
This is how review works:
1. Administrative review.

2. Review by group of department chairs.

3. Multi state research committee (a subcommittee of research station directors) and they make recommendation to all directors.

Think about how it was pitched initially, the objectives were broad.  Take the initial proposal and focus on a subset of original objectives.  Next 5 years we see xyz as what we are going after and we are going to go about it like this and have xyz impact.

Cheryl Boyer - What about outreach modules?  Should we incorporate that into the renewal?  If we link these modules into research and then we can use the modules to show impact so I think it should put us in good shape.

John Lea-Cox  – it seems we have 3 groups  1) substrates, 2) water quantity, and 3) water quality.  Should be relatively easy to show deliverables and forward motion in those areas.  Maybe additional nutrient management could be a subset of water quality.

Sarah White - Containment grant results will help us write the report.  A SCRI planning grant was funded, that is one of the first NC1186 deliverables.  Take the 10 year view from growers surveys and make it our 20 year view and make it into another grant.  This demonstrates that the group fostered collaboration.

Tom Fernandez suggested that a few key people (not all of us) begin writing the renewal application.  We can’t simultaneously have a productive meeting and productively write the renewal proposal.

John Lea-Cox – We need a few people who have the information at their fingertips to be responsible for crafting the renewal proposal.  

THE PLAN

Genhua will provide overall coordination as chair the year of renewal.

John Lea-Cox will help Genhua with the submission.  

Marc van Iersel– is excellent editor.  Could be the executive editor of our document.  

John Lea-Cox will be the water quantity team leader.

Sarah White will be the water quality team leader. 

Jim Altland will be the substrates team leader, but may delegate(
Doug Buhler has person in his office and also Chris at director’s office can help.  Send Doug the documents in word and his office will actually submit them.  

Ronda Koski (Colorado State University, new member) volunteered to proofread the proposal. 

John Lea-Cox – Suggests internal deadline 2 months in advance of real deadline.

Make sure that publication listed in our report are really related to this project.

Old Business

Subject Reviews:
5 main focal areas – we once thought of doing reviews of those.

Motion made to not do reviews.  Seconded and voted down.  We aren’t doing reviews.

Instead of the subject reviews, we may be better off creating a slick set of learning modules.  John Lea-Cox has created some with Matthew Chappell that could be used by the group in educational efforts.

Jim Owen-Floricast webinar series of short, informative web videos.  Chuan Hong is doing a similar series with ANLA?  Maybe we can create/use short YouTube videos.

What will our objective be?

Cheryl Boyer - Do we need to develop a national certification for growers? Don Merhaut has .ppt in English and Spanish.  He also is looking into nutrients.  Amy Fulcher has Tennessee Master Nursery Program and that may be a resource.  Maybe we need to make a central source of information a part of our renewal.  Don Merhaut’s .ppt is set up to facilitate a 6-hour workshop.

Maybe we can also develop a national nursery certification manual, so we aren’t all writing the same chapters in our respective states.

We could potentially use Tennessee Master Nursery program model for a national program.

Sal Mangiafico is willing to collaborate on building the resources.  Cheryl can send out her link to list of resources.

Mid-term review report:
Discussed in comments of our administrative advisor.

Popular press series:

NC1186 members also completed a Nursery Management online popular press series (The State of Water in the Nursery Industry).  Sarah White will send out .pdf to NC1186, and Greenhouse Management asked permission to reprint the series.

NC1186 Website: 
Potential names (these needs double checked):

www.hortwater.org
smartfarm.org

smart-farm.net 

Cheryl Boyer volunteered to curate the NC1186 website.  She is interested in creating both public and private setting within the website 

Could use slide share to have private setting and also public to share with growers and 

Website is our big output coming up and then we can share resources and then let’s write a grant to do a floricast –type short videos.

James Altland –a link farm is as productive as what we could do.  Let’s put out unique, new information.

Jim Owen-partner with NMPro to get the floricast type thing out.  Amy and Cheryl interested in floricast/NMPro model as outreach for the group.

New Business

Elections: 
Accepted nominations from the floor for secretary.  John Majsztrik was nominated and accepted the nomination.  John Majstrik was accepted unanimously as next secretary.

Next Meeting Time & Location:
Jim Owen willing to host meeting in Washington, DC and invite representatives from EPA and USDA (Dan Schmoldt, Tom Bewick). VirginiaTech has building in Alexandria, VA (across the street).  Aquacon lab does stormwater so that would be cool to see while there.  John Lea-Cox offered to help (Amy can help too).  Could do Steve Black and Waverly so that we can actually visit nurseries.   This gives us time to focus on renewal and not be distracted by IHC or another event so dropping IHC and ASHS as possible venues.

Ronda Koski - Do it after schools ends so faculty with teaching can attend. 

Doug thinks a May/June meeting is ok.  SERA – usually Wed-Fri the 1st full week of June.  Week of June 2nd has been identified for the  2014 SERA meeting.  Will do doodle poll for best time.

Doug – we've shown impact  - we’re good for now.

Meeting Adjourns

Station Reports

NC-1186 Station Reports : Alabama (Auburn University)

1. Impact Nugget: 

Researchers in Alabama identified several common landscape plant species as suitable components of runoff water capture and filtration systems for production or in the landscape.

2. New Facilities and Equipment. None.

3. Unique Water/Production Related Findings.  The importance of utilizing a range of plant species (growth habit, productivity season) was demonstrated for removing phosphorus from runoff.  Additionally, several commonly used landscape plant species could be produced using saline irrigation water or utilized in saline environments.

 4. Accomplishment Summaries.  

Several plant species were identified to be tolerant to saline irrigation suggesting that these plants could be produced using recycled water in a nursery or included in saline or coastal landscapes.  These species included Portulaca oleracea, Muhlenbergia capillaris, Illicium parviflorum, and Begonia semperflorens-cultorum.  Three additional species were identified as being suitable for use in bioretention areas for filtration of pollutants (particularly phosphorus) from runoff.  This suggests they would be suitable for use in water recycling facilities for production and in landscapes to capture stormwater runoff.  These species included Andropogon ternarius, Coreopsis verticillata, and Ilex vomitoria.  

5. Impact Statements.   

Portulaca oleracea, Muhlenbergia capillaris, Illicium parviflorum, and Begonia semperflorens-cultorum were tolerant of daily saline irrigation up to at least 6000 ppm NaCl, suggesting tolerance of particularly high saline environments or saline recycled irrigation water.  Andropogon ternarius, Coreopsis verticillata, and Ilex vomitoria provided particularly effective phosphorus removal from bioretention areas when used in combination (polyculture) rather than alone (monoculture).  Using a combination of growth habits provided more consistent year-round phosphorus removal.

6. Published Written Works.  

Brantley, E., K. Dylewski, K. Christian, A. Wright, and C. LeBleu.  2013.  Stormwater and Streams  – Understanding Opportunities to Improve, Involve, and Evolve.  In:  Auburn Speaks: Water.  Auburn University Office of the Vice President for Research. 

Hunolt, A.. E. Brantley, J. Howe, A. Wright, and W. Wood.  2013.  Comparison of native woody species for use as live stakes in streambank stabilization in the southeastern USA.  J. Soil Water Cons. 68(5):384-391.

Meder, A. and A. Wright.  2013.  Phosphorus uptake by two southeastern native plant species in flooded and non-flooded bioretention substrates.  HortScience 48:in press.

LeCompte, J., A. Wright, J. Kessler, and C. LeBleu.  2013.  Saline irrigation of selected annual bedding plants for the southeastern United States.  HortScience 48:in press.

6. Scientific and Outreach Oral Presentations.  None

7. Other relevant accomplishments and activities.

Graduate student theses completed:

Lecompte, J.  Effects of irrigation water salinity on survival and growth of selected landscape and green roof plants.  Master of Science, Department of Horticulture, Auburn University.  Expected completion date May 2013.

Meder, A.  Effect of plant and substrate selection on nutrient removal in rain gardens.  Master of Science, Department of Horticulture, Auburn University.  Expected completion date August 2013.

Hunolt, A.  2012.  Livestake establishment for streambank restoration.  Master of Science, Department of Agronomy and Soils, Auburn University.  

NC-1186 Station Report Content:
1. Impact Nugget:  

Clemson University has developed a laboratory screening protocol that can be used to evaluate the susceptibility of selected aquatic plant species, which can be used in vegetated buffers and constructed wetlands that cleanse production runoff, to species of Phytophthora.

2. New Facilities and Equipment. None  

3. Unique Water/Production Related Findings.  

Results from our plant susceptibility trials indicate that some aquatic plant species may not only be not-susceptible to some species of Phytophthora, but may also actively inhibit survival of zoospore inocula. 

4. Accomplishment Summaries.  

Researchers at Clemson University evaluated five aquatic plants species for their susceptibility to plant pathogens.  They surveyed multiple plant species in constructed wetlands and vegetative channels directly receiving runoff from nursery production areas and further screened five aquatic plants in the laboratory for their susceptibility to plant pathogens.  They determined that Canna flaccida, Hydrocotyle umbellata, Pontederia cordata, Sagittaria latifolia, and Typha latifolia support limited or no growth and reproduction of examined Phytophthora spp.

Researchers at Clemson University, Virginia Tech, University of Maryland, Michigan State University, University of California-Davis, Texas A&M, and the University of Florida coordinated and completed analysis of results from a Specialty Crops Research Initiative planning grant.  Identified grower research priorities for water include development of management practices to facilitate water reuse, with major concerns of water reuse relating to pathogen, nutrient, and pesticide contaminants in recycled water.

5. Impact Statements.

During the past four years, researchers at Clemson University have monitored the efficacy of two constructed wetlands to facilitate removal of nutrient and pathogen contaminants from runoff.  The wetlands reduced export of total nitrogen by 69%, phosphorus by 39%, and Phytophthora spp. (a pathogen) by 80%.  Over 630,000 gallons of water flow through these wetlands each day, and an average of 143 lbs. of nitrogen and 0.12 lbs. of phosphorus are removed from runoff on a daily basis.  Given that it takes only 0.02 ppm phosphorus to contribute to nutrient enrichment and potential impairment of surface waters2, optimizing best management practices to reduce nutrient export into surface waters is critical.  This technology to filter contaminants from runoff not only helps to protect our surface waters, but can also be applied to increase re-use of irrigation runoff to save potable water sources for other uses.

6. Published Written Works.  

Book Chapters
Chappell, M.R., J.S. Owen, S.A. White, and J. Lea-Cox. 2013. BMP - Irrigation Management Practices. IN T. Yeager, T. Bilderback, D. Fare, C. Gilliam, J. Lea-Cox, A. Niemiera, J. Ruter, K. Tilt, S. Warren, T. Whitwell, R. Wright (eds.). Best Management Practices: Guide for Producing Nursery Crops. 3rd ed.  Southern Nursery Association. <http://contents.sna.org/bmpirrigation.html>

White, S.A., C. Boyer, and A. Niemiera. 2013. BMP - Water and Nutrient Management Practices. Best Management Practices: Guide for Producing Nursery Crops. IN T. Yeager, T. Bilderback, D. Fare, C. Gilliam, J. Lea-Cox, A. Niemiera, J. Ruter, K. Tilt, S. Warren, T. Whitwell, R. Wright (eds.). Best Management Practices: Guide for Producing Nursery Crops. 3rd ed.  Southern Nursery Association. <http://contents.sna.org/bmpwaternutrient.html>

White, S.A., M.D. Taylor, R.F. Polomski, and J.P. Albano. 2013. BMP - Wetlands. IN T. Yeager, T. Bilderback, D. Fare, C. Gilliam, J. Lea-Cox, A. Niemiera, J. Ruter, K. Tilt, S. Warren, T. Whitwell, R. Wright (eds.). Best Management Practices: Guide for Producing Nursery Crops. 3rd ed.  Southern Nursery Association. <http://contents.sna.org/bmpwetlands.html>
Symposium Proceedings

Ridge, G.A., S.A. White, I.M. Meadows, and S.N. Jeffers. 2012. “Developing a method to evaluate plants used in constructed wetlands for susceptibility to five species of Phytophthora.” SNA Research Conference Proceedings. 57, 251-256.

Nyberg, E.T., I.M. Meadows, S.N. Jeffers, and S.A. White. 2012. “Influence of microbial community development in substrates used to filter zoospores from recycled irrigation water.” SNA Research Conference Proceedings. 57, 347-354.

Poster Presentations
White, S.A., J.S. Owen, J.C. Majsztrik, R.T. Fernandez, P. Fisher, C.R. Hall, T. Irani, J.D. Lea-Cox, J.P. Newman, and L.R. Oki. 2013. “Containment, Remediation, and Recycling of Irrigation Water for Sustainable Ornamental Crop Production: Results of a SCRI Planning Grant.” HortScience. 48(9):S427-S428 (poster presentation).

Popular Articles
White, S.A., J.S. Owen, J. Majsztrik, and J. Lea-Cox. 2013. “The State of Water in the Green Industry Part III: Water Quality." Nursery Management. August. 29(8): 20-21, 23-25.

Majsztrik, J., J.S. Owen, S.A. White, and J. Lea-Cox. 2013. “The State of Water in the green industry Part II: Water Use Efficiency.” Nursery Management. July. 29(7): 24, 26, 28.

Majsztrik, J., S.A. White, J.S. Owen, and J. Lea-Cox. 2013. “The State of Water in the Green Industry Part I: Water Resource Availability.” Nursery Management. June. 29(6): 28, 30-32.

White, S.A. and L.R. Oki. 2013. “Ecologically Based Water Treatment Systems Part II: Small-scale Systems.” SC Nurseryman. May/Jun: 17-19.

White, S.A. and L.R. Oki. 2013. “Ecologically Based Water Treatment Systems Part I: Large-scale Systems.” SC Nurseryman. Mar/Apr: 31-33.

Oki, L.R. and S.A. White. 2012. “Constructed Wetlands – Learn how to remediate pesticides from recycled water and runoff.” Nursery Management. 28(6): 24, 26-28.

6. Scientific and Outreach Oral Presentations. 

White, S.A. 2013. Pharmaceuticals and persistent organic micropollutants in reclaimed irrigation water. In the workshop “The Challenges of using Alternative and Recycled Water Sources for Horticultural Use.” HortScience. 48(9):S105-S106.

White, S.A. and L.R. Oki. 2013. Constructed wetlands (and other technologies) for treatment of agricultural wastewater. Greenhouse & Nursery Water Treatment and Management Workshop. Vineland Research and Innovation Centre. Vineland, Ontario, Canada. (January)

White, S.A. 2012. Nutrient loading rates impact fixation rates within three plant species in floating treatment wetlands. American Water Resources Association Annual Meeting. November, 2012, Jacksonville, FL.

White, S.A. 2012 “Floating Treatment Wetlands: Beemats Studies 2008-2011.” New Technology Technical Workshop. Chesapeake Bay Program. Annapolis, MD. (July)

White, S.A. 2012. “Regulating Water Quality: Current Legislation, Future Impacts.” Colloquium at the 2012 American Society for Horticultural Science Annual Conference, August 2012. Miami, FL. HortScience. 47(9), S72-S73.

White, S.A., M.D. Taylor, and J.P. Albano. 2012. Wetland Technologies for Nutrient Remediation. Colloquium at the 2012 American Society for Horticultural Science Annual Conference, August 2012. Miami, FL. HortScience. 47(9), S74.

7. Other relevant accomplishments and activities.

None

NC-1186 Station Report: Colorado State University
Impact Nugget:  

Colorado State University has developed an easier means to parameterize models that can be used to predict plant transpiration on a genotype by genotype basis. The models can be used to potentially reduce water inputs and conserve energy in irrigation applications. 

New Facilities and Equipment:

None

Unique Water/Production Related Findings
We have found that when we apply more water the plant will use it and that increases growth, however, it is not a linear relationship i.e. if you reduce the water application slightly below what the plant can use, it does not impact growth too much. Hence, the plants become more water use efficient.  

Accomplishment Summaries:

Colorado State University has implemented autonomous irrigation in three species at an actual production nursery (Willoway Nursery in Ohio). Irrigation is applied on a plant need basis that is determined from the environmental conditions the plants experience in conjunction with their inherent species specific physiology. The system has been operating without human intervention and seems to be working very well at maintaining soil volumetric water content in the containers.

Impact Statements:

Irrigation water is a finite resource. Research at Colorado State University has shown that irrigation can be precisely applied on a species or genotype need basis.

This can be done with the use of mechanistic models that predict how much water the plants need based on their physiology and its interactions with the environment.

Research indicates this can be scaled up to a whole production site.

Published Works:

Refereed Journal Articles
Campoe, O., J.L. Stape, Y. Nouvello, J-P., W.L. Bauerle, D. Binkley, and G. Le Maire. 2013. Stem production, light absorption and light use efficiency between dominant and non-dominant trees of Eucalyptus grandis across a productivity gradient in Brazil. Forest Ecology and Management, 288:14-20.

Gspaltl, M., W.L. Bauerle, D. Binkley, and H. Sterba. 2013. Leaf area and light use efficiency patterns of Norway spruce under different thinning regimes and age classes. Forest Ecology and Management, 288:49-59.

Stoy, P.C. A.M. Trowbridge, A.M., W.L. Bauerle. 2013. Controls on seasonal patterns of maximum ecosystem carbon uptake and canopy-scale photosynthetic light response: contributions from both temperature and photoperiod. Photosynth. Res. DOI 10.1007/s11120-013-9799-0.

Professional Presentations with Abstracts

Bauerle, W.L., A.B. Daniels, and D.M. Barnard. 2013. Carbon and water flux responses to physiology by environment interactions: A sensitivity analysis of climate impacts on model parameters. Western Crop Science Society Annual Meeting, June 6-7, Pendleton, OR 

Bauerle, W.L., A.B. Daniels, and D.M. Barnard. 2013. Carbon and water flux responses to physiology by environment interactions: A sensitivity analysis of climate impacts on biophysical model parameters American Society for Horticulture Science, July 22-25, Palm Desert CA.

Barnard, D.M. and W.L. Bauerle. 2013. A comparison of the potential for scaling up irrigation scheduling techniques: substrate moisture sensing versus predictive water use modeling. American Society for Horticulture Science, July 22-25, Palm Desert CA.

Barnard, D.M. and W.L. Bauerle. 2013. The implications of minimum stomatal conductance on estimating water flux in containerized tree nurseries. American Society for Horticulture Science, July 22-25, Palm Desert CA.
NC1186 Station Report — Kansas State University — 2012/2013

1. Impact Nugget. 

Researchers at Kansas State University determined that many plants grown in an Eastern Redcedar (Juniperus virginiana)-based substrate can overcome reduced growth differences (when compared to plants grown in pine bark) during the first year of landscape establishment. Cyclic irrigation does not overcome low water holding capacity of substrates composed primarily of Eastern Redcedar (in a greenhouse study).

2. New Facilities and Equipment.

Began construction of a small container nursery pad in Manhattan. Until this time, all nursery research has been based out of the John C. Pair Horticultural Center in Haysville, KS (located 150 miles South of Manhattan) or conducted in the greenhouse. 

3. Unique Water/Production Related Findings.

Cyclic irrigation has been shown to be effective in reducing the amount of water needed and efficiency of irrigation in ornamental nursery crops. Since Eastern Redcedar-based substrates have been shown to have reduced water holding capacity compared to other substrates, it was hypothesized that implementing cyclic irrigation might help these substrates hold more water near the growing regions (roots) in a container-grown plant. Studies conducted in the greenhouse with Rudbeckia and Hibiscus did not confirm this hypothesis, thus, we concluded that there are other factors at play which cause reduced plant growth in Eastern Redcedar-based substrates. 

4. Accomplishment Summaries.

Eastern Redcedar wood (not leaves), when processed to 3/8-inch particle size is an appropriate component for most crops at up to 50% (by volume). Some species that prefer to be dry (produced with less water) can be grown in higher percentages of Eastern Redcedar substrate. Smaller plants are generally still marketable and overcome any growth differences (during production) after planting in the landscape. This may be a benefit to growers who can more easily (and less expensively) ship a compact plant in a slightly lighter-weight container.

5. Impact Statements.

In nursery crop production it is important to conduct sustainable practices in order to ensure the long-term viability of the industry and ornamental landscapes. Some sustainable practices include identifying and using locally sourced materials for potting media (substrates) in order to reduce fossil fuel used to ship standard materials (pine bark and peatmoss) from distant regions. New substrate materials come with their own challenges and learning to manage water (irrigation) is a significant opportunity to potentially reduce inputs and efficiently manage existing water and substrate supplies. Studies conducted at Kansas State University on this topic have helped to widen the base of knowledge for using Eastern Redcedar as a replacement or component of pine bark-based substrates in the Great Plains region of the U.S. 

Growers from Kansas, Oklahoma, Missouri, and Nebraska met at the biennial NurseryWorks conference and were taught watering methods that were “life changing” for some participants. Many Best Management Practices for irrigating container-grown crops are largely unknown in Kansas, as many growers have not had a local opportunities to learn from industry leaders across the U.S. Providing a local, affordable, hands-on event for Great Plains growers has already changed many producer’s growing practices.

6. Published Written Works.

Publications: Refereed

Pool, J.R., J.J. Griffin, C.R. Boyer and S.L Warren. 2013. Short-term recurring drought affects growth and photosynthetic capacity of four conifer species. J. Environ. Hort. 31:39-42.

Starr, Z.W., C.R. Boyer, and J.J. Griffin. 2013. Post harvest processing of eastern redcedar and hedge-apple substrates affect nursery crop growth. J. Environ. Hort. 31:7-13.

Starr, Z.W., C.R. Boyer, and J.J. Griffin. 2012. Eastern redcedar (Juniperus virginiana) as a substrate component effects growth of three tree species. J. Environ. Hort. 30:189-194.

Pool, J., J.J. Griffin, C.R. Boyer and S.L. Warren. 2012. Establishment and growth of transplanted conifers in the Southern Great Plains. J. Environ. Hort. 30:214-218.

Boyer, C.R., T.V. Gallagher, C.H. Gilliam, G.B. Fain, H.A. Torbert, and J.L. Sibley. 2012. Description of clean chip residual forest harvest and its availability for horticultural uses in the southeastern United States. HortTechnology 22:381-387.

Boyer, C.R., H.A. Torbert, C.H. Gilliam, G.B. Fain, T.V. Gallagher, and J.L. Sibley. 2012. Nitrogen immobilization in plant growth substrates: Clean chip residual, pine bark, and peatmoss. Intl. J. Agron. <http://www.hindawi.com/journals/ija/2012/978528/>

Poster Presentations

Carmichael, T.R., C.R. Boyer, S.L. Warren, C.C. Lavis and J.J. Griffin. 2013. Cyclic irrigation does not overcome low water holding capacity of Juniperus virginiana-based substrates for greenhouse production of Rudbekia. HortScience. Abstr. (In Press)

Carmichael, T.R., C.R. Boyer, J.J. Griffin and S.L Warren. 2013. Transplant establishment of container-grown plants produced in Eastern Redcedar substrate. HortScience. Abstr. (In Press)

Carmichael, T.R., C.R. Boyer, and J.J. Griffin. 2012. Growth of containerized nursery crops in a cedar amended substrate. HortScience 47(7): S166. Abstr. 

Conference Proceedings

Carmichael, T.R., C.R. Boyer, and S.L. Warren. 2012. Effect of irrigation frequency on Sedum grown in alternative substrates. Proc. Southern Nurs. Assoc. Res. Conf. 57:2-5.

Pool, J., J.J. Griffin, C.R. Boyer, S.L. Warren. 2012. Growth comparison of two conifer species in the Great Plains. Proc. Southern Nurs. Assoc. Res. Conf. 57:173-176.

Brock, J., J.J. Griffin, and C.R. Boyer. 2012. Rooting stem cuttings of woody ornamentals in a cedar amended substrate. Proc. Southern Nurs. Assoc. Res. Conf. 57:284-286.

Popular Articles

Boyer, C.R. 2013. Mixin’ it up. Greenhouse Management Magazine. April 2013. P 36-38.

Graduate Student Theses and Dissertations

Travis Carmichael. Summer 2011-Spring 2013. Landscape establishment and irrigation management of ornamental plants grown in eastern redcedar substrate. Kansas State University, Manhattan, MS Thesis.

Other Creative Works
Boyer, C.R., J.E. Altland, J.S. Owen, Jr. 2012. www.SustainableSubstrates.com. USDA ARS Floriculture and Nursery Research Initiative. 

· Received the 2012 ASHS Extension Division award for Outstanding Website.

7. Scientific and Outreach Oral Presentations.

Boyer, C.R. 2013. Developing local, sustainable substrates for Kansas. NurseryWorks Conference, Manhattan, KS.

Boyer, C.R. 2013. Cyclic irrigation does not overcome low water holding capacity of Juniperus virginiana-based substrates for greenhouse production of Rudbeckia. American Society for Horticultural Science annual meeting, Palm Desert, CA.

Boyer, C.R. 2013. Transplant establishment of container-grown plants produced in Eastern Redcedar substrate. American Society for Horticultural Science annual meeting, Palm Desert, CA.

Carmichael, T.R. 2012. Growth of containerized nursery crops in a cedar amended substrate. American Society for Horticultural Science annual meeting, Miami, FL.

Carmichael, T.R. 2012. Effect of irrigation frequency on Sedum grown in alternative substrates. Southern Nurseryman’s Association Research Conference, Mobile, AL.

8. Other relevant accomplishments and activities.

I.  Effect of Irrigation Frequency on Rudbeckia fulgida ‘Goldstrum’ Grown in Alternative Substrates. Since Kansas has no native pine stands, pine bark (PB) must be shipped from out of state for use as a substrate in container-grown plant production. A promising local resource for substrate material is Eastern Redcedar (Juniperus virginana) (ERC), which grows abundantly throughout the Great Plains region of the U.S. However, like most wood-based alternative substrates, plant growth is reduced when grown in substrates with high volumetric quantities of the alternative material. This has been attributed to high air space and low water holding capacity. The purpose of this study was to determine if adjusting irrigation frequencies could increase plant growth when using ERC as an alternative substrate. Three substrate mixes consisting of 80% PB: 20% Sand, 80%ERC: 20% Sand, and 40% PB: 40% ERC: 20% Sand were used to grow liners of Rudbeckia fulgida ‘Goldstrum’ in gallon size containers (Nursery Supplies classic 400). Rudbeckia was subjected to one of four irrigation frequencies (1x, 2x, 3x, and 6x per day; each treatment contained a total of ½ inch of water per day). At project termination (91 days after planting) there were no differences in root dry weight, however plants irrigated 2x per day and grown in a PB substrate had the greatest shoot dry weight. Growth index was greatest in PB. Substrate pH and EC were somewhat similar at 91 days after planting. 

II.  Transplant Establishment of Container-Grown Plants Produced in Eastern Redcedar Substrate. In the Great Plains region of the U.S., Eastern redcedar (Juniperus virginiana; ERC), an aggressive tree species, has been identified as a possible alternative to pine bark (PB) for nursery substrates. The objective of this study was to evaluate plant growth of 8 species produced in an ERC- or PB-based substrate, both in production and after field planting.

In June 2011, three substrate mixes consisting of 80% PB: 20% sand, 80% ERC: 20% sand, and 40% PB: 40% ERC: 20% sand were pre-plant incorporated with controlled-release fertilizer containing micronutrients. Dwarf maiden grass (Miscanthus sinensis ‘Little Kitten’), Knockout rose (Rosa ‘Radtkopink’), holly (Ilex glabra ‘Compacta’), and Allee lacebark elm (Ulmus parvifolia ‘Emer II’) were planted in trade 11.36 L containers. Sedum (Sedum telphium ‘Autumn Joy’), hosta (Hosta ‘Sum and Substance’) and daylily (Hemerocallis ‘Charles Johnston’) were grown in trade 3.81 L containers. Growth index (GI), caliper (lacebark elm only), foliar SPAD, pH and EC levels were measured during the production phase. In October 2011 plants were field planted. Plants were harvested 336 days after field planting (DAFP). Shoots and roots were separated for dry weight data. At the end of the production phase, no significant differences were observed for substrate pH and EC. Knockout rose had no significant difference in plant GI among the substrates. Maiden grass and holly plants grown in PB had greater GI than plants grown in ERC. Sedum and lacebark elm had greater GI in the PB: ERC mix. Knockout rose and holly grown in ERC had greater leaf greenness (SPAD). Substrate blend did not influence SPAD measurements of lacebark elm and blanket flower. Lacebark elm had greater caliper in PB: ERC mix. At 336 DAFP substrate did not influence GI, SPAD, and dry weights (shoot and root) of knockout rose, maiden grass, daylily, sedum, and lacebark elm. Holly and hosta grown in PB had greater GI and shoot dry weight, whereas root dry weight and SPAD were unaffected. Overall, container-grown plants produced in ERC were slightly smaller than plants grown in PB, however, these differences were overcome in one growing season in the field for most species.

NC-1186 Station Report:  Louisiana State University
1. Impact Nugget:  

Irrigation and water management has been a focus for LSU AgCenter education programs in 2013. Training programs and research studies have been conducted targeting water related issues in both landscape/home gardening and nursery production.

2. New Facilities and Equipment. 

(1) Four new faculty positions are being filled at the Red River Research Station on a new irrigation/water management initiative. Position directions include water quality, BMPs, renewable resources, extension and education for agronomy and horticulture (including landscape) water management. (2) An automated irrigation system has been set up at Windmill Nursery by Dr. Ed Bush to investigate water requirement if gardenia. A similar system is being used in greenhouse on petunia. (3) A new research field of 5,000 ft2 was planted with woody/hedge plants in fall 2012 at Hammond Research Station for Dr. Yan Chen to study the effects of irrigation methods (drip, overhead, no-irrigation) on efficacy of Cutless.33G. A color analysis software (WinCAM) was purchased for this study. (4) a new greenhouse nutrient research system was designed and set up at Hammond Research Station to work with USDA Southern Horticulture Lab in Poplarville on alternative potting media. (5) Dr. Yan Chen received a PMAP grant to work on chilli thrips, with part of it being crop nutrient and irrigation management. 

3. Unique Water/Production Related Findings.

A preliminary experiments were conducted 2011-2012 at Hammond Research Station to evaluate how irrigation and Cutless.33G affected growth and quality of loropetalum and Knock Out roses in the landscape, and effects of irrigation amount on Topflor G in Knock Out rose production. In the landscape study, irrigation affected the effectiveness of Cutless, and the effects were more significant when Cutless was applied at lower rate (7 lb/1000 ft2) vs. higher rate (14 lb). A new research area was established in fall 2012 and treated this spring to evaluate irrigation and PGR effects on azalea, burford holly, ligustrum, wax myrtle, and viburnum. In the container study with Topflor G, plants irrigation with higher leaching fraction (60% and 100%) responded poorly to PGR treatment while plants watered with lower IF (20% and 40%) responded to increasing rate of Topflor G.  

4. Impact Statements.   

Although preliminary, we found irrigation affect PGR effectiveness in landscape management and container production of ornamentals. Further experiments are being planned to generate conclusive recommendations.

5. Published Written Works.  

None this year.

6. Scientific and Outreach Oral Presentations. 

- Students of Dr. Ed Bush presented potting mix related studies at SR ASHS. 

7. Other relevant accomplishments and activities.

· Six certification sessions were conducted by Louisiana Irrigation Association to 380 state licensed irrigation contractors. 

· Irrigation and water management was a core class this year for Master Gardeners BMP training program in Louisiana. 

2012 NC-1186 Station Report - University of Maryland
1.  Impact Nugget:   

As previously reported in 2011, Maryland is leading a Specialty Crops Research Initiative (SCRI) Grant to investigate Precision Irrigation and Nutrient Management for Nursery, Greenhouse and Green Roof Systems, using Wireless Sensor Networks.   The significant engineering effort put into the development of the advanced monitoring and control (nR5) node and supporting software (Sensorweb) during 2010 and 2011 was implemented in a number of research situations and commercial operations during 2012. 

2.  New Facilities and Equipment: 

We are now actively monitoring and controlling irrigation in 12 different locations, including six commercial nursery and greenhouse operations in MD, TN, OH and GA.  

3.  Unique Water/Production Related Findings:   

The relatively flawless deployment of these advanced irrigation monitoring and control sensor networks have allowed us to achieve significant reductions in water use on farms which are impossible to achieve without this technology.  We have also seen that in some cases the cropping cycle can be drastically shortened, while plant/flower quality is improved.  This can have a major economic impact on greenhouses and nursery operations (see impact statements below).  This is possible because the system combines precision irrigation strategies with decision-support provided by a range of moisture sensors and models for various species.  For example, the micro-pulse routine in Sensorweb allows for very short duration irrigation events within an irrigation scheduling “window” that has achieved demonstrated water savings when combined with sensor-based setpoint control.  This “embedded intelligence” is just one example of the tools and irrigation strategies we are developing as part of this project.  Full research and activity reports for year 3 of our project (2012) can be accessed from http://smart-farms.net/impacts
4.  Accomplishment Summaries:  

· The University of Maryland (UM) has documented reductions in water use from 37 to 69% of current precision irrigation water applications in TN, with no reduction in plant growth or quality.  Preliminary results from sensor-controlled irrigation studies with red maple in MD have indicated increased growth rates of transplants during summer, compared to current irrigation practices.

· Through sensor-base irrigation control comparisons, UM has identified three major ways the technology is saving water and reducing leaching: 1) via reduction of irrigation duration with the micropulse routine; 2) by reducing unnecessary irrigations (especially in spring and fall) and 3) reducing the absolute wetness of the substrate required for good root growth.

· We have critically evaluated sensor variability and performance associated with spatial variability in greenhouse and container production. We are confident that sensor-to-sensor variability is low for bothEC-5 and 10-HS sensors, but understanding variability die to placement and irrigation emitter requires an understanding of substrate properties and root densities.

· We have conducted a large national irrigation and water use survey. We are gathering further industry-specific information on irrigation/disease management, economic importance of reductions in water cost/disease losses and willingness to pay for sensors.  This will be integrated into the estimation of societal benefits from the technology

· The development of specific farm cost-benefit analyses and case-studies are on-going.  

5.  Impact Statements:  

A. Enabling Smart Decision-Irrigation for Nurseries and Greenhouses. American Society for Horticultural Science:  Center for Horticultural Impact Statements. http://ashsmedia.org/?p=???
B. Better Irrigation in Nurseries and Greenhouses Saves both Water and Money. American Society for Horticultural Science:  Center for Horticultural Impact Statements.
http://ashsmedia.org/?p=410 

6. Published Written Works:  

Book Chapters

1. Chappell, M., J. Owen, S. White and J. D. Lea-Cox. 2012. Irrigation Management Practices. In: Best Management Practices: Guide for Producing Nursery Crops. (3rd Ed.) Southern Nursery Association, Atlanta, GA. 
Refereed Papers

1. Hong, C.X., P. A. Richardson, W. Hao, S. R. Ghimire, P. Kong, G. W. Moorman, J. D. Lea-Cox and D. S. Ross. 2012. Phytophthora aquimorbida sp. nov. and Phytophthora taxon ‘aquatilis’ recovered from irrigation reservoirs and a stream in Virginia, USA. Mycologia. 104:1097-1108
2. Kong, P., J. D. Lea-Cox and C. X. Hong.  2012.  Effect of electrical conductivity on survival of Phytophthora alni, P. kernoviae and P. ramorum in a simulated aquatic environment.  Plant Pathology 61: 1179–1186
3. Kong, P., J. D. Lea-Cox, G. W Moorman and C. X. Hong. 2012.  Survival of Phytophthora alni, P. kernoviae and P. ramorum in a simulated aquatic environment at different levels of pH.    FEMS Microbiology Letters 332:54-60.
4. Solano, L., A. G. Ristvey, J. D. Lea-Cox and S. M. Cohan. 2012.  Sequestering zinc from recycled crumb rubber in extensive green roof media.  Ecol. Engineering 47: 284– 290.
Conference Proceedings

1. Kim, J., B. E. Belayneh and J. D. Lea-Cox.  2012.  Estimating daily water use of snapdragon in a hydroponic production system.  Proc. Southern Nursery Assoc. Res. Conf.  57: 336-340.

2. Lea-Cox, J. D. and B. E. Belayneh. 2012.  Irrigation Complexities - Using Sensor Networks for Real-time Scheduling in Commercial Horticultural Operations.  Technical Proceedings: 2012 Irrigation Tradeshow and Education Conference.  Orlando FL. 9p. Irrigation Assoc.  Falls Church, VA.

3. Lea-Cox, J. D., B. E Belayneh, J. Kim and J. C. Majsztrik. 2012.  The Value of Weather Data for Daily Nursery Management Decisions. Proc. Southern Nursery Assoc. Res. Conf.  57: 87-93.

4. Lea-Cox, J. D. and B. E. Belayneh. 2012.  Irrigation Complexities - Using Sensor Networks for Real-time Scheduling in Commercial Horticultural Operations.  Technical Proceedings: 2012 Irrigation Tradeshow and Education Conference.  Orlando FL. 9p. Irrigation Assoc.  Falls Church, VA.

5. Majsztrik, J. M., E. Lichtenberg and J. D. Lea-Cox. 2012.  A National Perspective on Irrigation Trends and Sensor Network Adoption in Ornamental Nursery and Greenhouse Operations.  Technical Proceedings: 2012 Irrigation Tradeshow and Education Conference.  Orlando FL. 7p. Irrigation Assoc.  Falls Church, VA.

6. Majsztrik, J. C., A. G. Ristvey and J. D Lea-Cox. 2012.  An In-Depth look at Fertilizer and Irrigation Practices in Maryland’s Ornamental Nursery Industry.  Proc. Southern Nursery Assoc. Res. Conf.  57: 35-42.

7. Starry, O., J. D. Lea-Cox, A. G. Ristvey and S. Cohan. 2012.  Controlling for storm size when evaluating treatment effects in green roof runoff data.   Proc. Mid-Atlantic Green Roof Symposium. 16-17 Aug, 2012. College Park, MD. 7p.
Websites

1. Lea-Cox, J.D. and L. Monahan, 2012.  Smart-farms Website and Knowledge Center Redesign: http://www.smart-farms.net and http://www.smart-farms.net
Monographs and Reports

1. Lea-Cox, J. D., G. F. Kantor, W. L. Bauerle, M. van Iersel, C. Campbell, T. Bauerle,   D. M. King, D. T. Parker, R. Bauer, L. Bissey and T. Martin. 2012.  SCRI-MINDS Third Year Report.   Precision Irrigation and Nutrient Management for Nursery, Greenhouse and Green Roof Systems.  26 November, 2012.  76 p. CRIS Report at http://cris.nifa.usda.gov    Full Report at http://www.smart-farms.net/impacts 

Trade Articles

1. Chappell, M., M. van Iersel, J. Ruter, E. Lichtenberg, J. Majsztrik and P. Thomas. 2012. Drop by Drop: Precision Irrigation Saves Significant Costs.  Nursery Management. 37(6):47-48.

2. Majsztrik, J.C., S.A. White, J.S. Owen and J.D. Lea-Cox. 2013. The State of Water in the Green Industry Part I: Water Resource Availability. Nursery Management. June. 29(6): 28, 30-32.

3. Majsztrik, J.C., J.S. Owen, S.A. White and J.D. Lea-Cox. 2013. The state of water in the green industry Part II: Water Use Efficiency.  Nursery Management. July. 29(7): 24, 26, 28.

4. White, S.A., J.S. Owen, J.C. Majsztrik and J.D. Lea-Cox. 2013. The state of water in the green industry Part III: Water Quality.  Nursery Management. August. 29(8): 20-21,23-25.

7.  Scientific and Outreach Oral Presentations:  

Presentations with Abstracts

1. Belayneh, B. E, J. Kim and J. D. Lea-Cox. 2012. Quantifying Root Zone Sensor and Substrate Volumetric Water Content Variability in Pot-In-Pot Tree Production. 109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S206.

2. Kim, J., B. E. Belayneh and J. D. Lea-Cox. 2012. Daily Water Use of Antirrhinum majus in Hydroponic Greenhouse Production 109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S182.

3. Kim, J., B. E. Belayneh and J. D. Lea-Cox. 2012. Considering the Variability of Capacitance Sensors Due to Placement in a Greenhouse Production Area. 109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S208-209.

4. Kong, P., Lea-Cox, J. D., Moorman, G. W., and Hong, C. X. 2011. Survival of three quarantine pathogens in a simulated aquatic system at different levels of pH. Phytopathology 101:S93.

5. Lea-Cox, J. D. 2012. Pathogen risk mitigation with good system design and best management practices 7th International IPM Symposium, "IPM on the World Stage-Solutions for Global Pest Challenges," Memphis, TN.  27-29 March, 2012. http://www.ipmcenters.org/ipmsymposium12/27-2_LeaCox.pdf
6. Lea-Cox, J. D. 2012.  Administering Grants—The Good, the Bad, and the Beauty of Having Funding. Graduate Student Workshop: Grant Writing and Beyond: How to Write a Grant and What to Do Once You Get It.  109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S93.

7. Lea-Cox, J. D. and B. E. Belayneh.  2012.  Environmental Sensors for Measuring Weather and Intra-canopy Conditions In:  Symposium: The Use, Application and Analysis of Experimental and Field Sensor Data for Horticultural Applications. 109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S80.

8. Majsztrik, J. M, E. Lichtenberg and J. D. Lea-Cox. 2012.  A National Irrigation Management Survey for Greenhouse and Nursery Operations. 109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S207-208.

9. Majsztrik, J. M and J. D. Lea-Cox. 2012.  Researchers Working with Regulators & Growers to Calculate Accurate Loading Rates.  Symposium 1: Regulating Water Quality: Current Legislation, Future Impacts. 109th Annual American Society for Horticultural Science Conference. Miami, FL.  HortScience 47(9): S73.

Presentations without Abstracts

1. Lea-Cox, J.D. 2012.  Establishing Monitoring Protocols – Challenges in Data Collection and Reporting.  Mid-Atlantic Green Roof Science and Technology Symposium. August 16, 2012.  College Park, MD.
2. Lea-Cox. J. D. 2012.  Some Observations on Interdisciplinary Project  Planning and Management. In: Collaborative Research Projects Highlight the Economic Benefits of Agricultural Research.  Webinar organized by the Tri-Societies (ASA/CSSA/SSSA) and Council on Food, Agriculture and Resource Economics (C-FARE) for USDA-NIFA Program Leaders.   15 Oct, 2012.
3. Lea-Cox, J. D., O. Starry, A. G. Ristvey and S. Cohan.  2012.   Progress in Developing a Mechanistic Water Balance Model to Predict Green Roof Performance and Efficiency.  In:  Quantification of Green Roof’s Contributions to Building and Community Performance.  NASA-ESA International Workshop on Environment and Alternative Energy. 4 – 7 Dec, 2012.  NASA-Goddard Space Center, Greenbelt MD.
4. van Iersel, M., S. Burnett and J.D. Lea-Cox.  2013.  Irrigation Automation Session 1. Ohio Florist Association Short Course. Columbus, OH. 15 July, 2013   
5. J.D. Lea-Cox., S. Burnett and M. van Iersel.  2013.   Irrigation Automation Session 2. Ohio Florist Association Short Course. Columbus, OH. 15 July, 2013   
Workshops and Certification Classes

1. Lea-Cox, J.D. 2012.  Today's Water Management - Issues and Updates.  Chesapeake Green Conference.  Maritime Institute, Baltimore MD.  10 Feb. 2012.
2. Lea-Cox, J.D. 2012.  Advanced Applicator Training.  7 March, 2012.  University of Maryland Greenhouse Complex, College Park MD.  
3. A. G Ristvey and J. D. Lea-Cox. 2012.  Grower Certification Training – Presentations, plan-writing sessions and certification exam.  University of Maryland Extension and Maryland Department of Agriculture.  June 7, 2012 and July 15, 2012.
NC-1186 Station Report: Mississippi State University - 2012-2013 
1. Impact Nuggets
Mississippi State University graduate student Diana Cochran found that foliar application of the plant protectant products Pageant and Regalia SC to greenhouse-grown impatiens under water stress did not result in increased drought tolerance, contrary to previous reports from studies with field crops.

University of Southern Mississippi graduate student Anthony Witcher found that alternative substrates prepared with processed whole pine trees could be used most successfully for commercial cutting propagation, particularly when this renewable material is blended with peat moss.

2. New Facilities and Equipment
A greenhouse container irrigation and leachate collection system will be installed this year for use in upcoming collaborative projects between Dr. Eugene Blythe at the South Mississippi Branch Experiment Station in Poplarville, Mississippi and Dr. John Adamczyk, Research Leader, and other scientists at the USDA-ARS Thad Cochran Southern Horticultural Laboratory. These projects will examine nutrient retention and irrigation efficiency in alternative soilless substrates, as well as the binding and leaching potential of soil-incorporated insecticides used in container-grown crops.

3. Unique Water/Production Related Findings
Although some previous reports have indicated increased drought tolerance of field crops after using the fungicides pyraclostrobin + boscalid (Pageant) or an extract of Reynoutria sachalinensis (Regalia SC), such results were not found in a study by Mississippi State University graduate student Diana Cochran examining foliar application of these products to greenhouse-grown impatiens under water stress.

Due to increasing use of alternative substrate materials as replacements for pine bark, University of Southern Mississippi graduate student Anthony Witcher evaluated seed and cutting propagation substrates prepared with processed whole pine trees and found that such material could be used successfully, particularly when blended with peat moss.

4. Accomplishment Summaries
In research conducted by Mississippi State University graduate student Diana Cochran, selected disease control chemicals were evaluated for their ability to enhance drought tolerance of horticultural crops. Two fungicides, pyraclostrobin + boscalid (Pageant) and an extract of Reynoutria sachalinensis (Regalia SC) were evaluated for their effects on greenhouse grown tomato and impatiens under water stress. Fungicides were foliar applied once a week for 4 weeks at selected rates. Impatiens were evaluated by maintaining soilless substrate moisture levels at 85% (well-watered), 55%, or 25% [based on total volumetric water content (TVWC)] or by watering to 85% TVWC at 1 (daily), 3 or 6 days between watering (DBW); tomatoes were maintained at either 85% or 55% based on TVWC. Pageant did not enhance drought tolerance compared to nontreated plants; however, shoot dry weight of well-watered (85% TVWC) impatiens was greatest with application of Pageant at the 1.0× rate and the 0.5× rate of Pageant increased root dry weight of impatiens watered with 6 DBW.  Similarly, tomatoes and impatiens treated with Regalia SC did not exhibit enhanced shoot growth compared with nontreated plants; however, application of Regalia did result in increased chlorophyll content, a higher photosynthetic rate, and greater soluble protein content in moderately stressed (55% TVWC) plants. Although previous reports have indicated increased yield, enhanced root growth, or increased drought tolerance after using these fungicides, but such results were not found in this controlled-environment study.

Wood-based substrates have been extensively evaluated for greenhouse and nursery crop production in response to shortages of pine bark in the Southeastern U.S., yet these substrates have not been evaluated for plant propagation. In research conducted by University of Southern Mississippi graduate student Anthony Witcher, substrates containing processed whole pine tree were used as rooting substrates for stem cutting propagation of several woody and herbaceous ornamental crops. Physical and chemical properties were determined for all substrates. Cuttings rooted successfully in both whole pine tree and pine bark substrates, but rooting development was greater when peat moss was added. In a subsequent study, emergence and root development of tomato, oat, and lettuce seedlings, as well as root development of stem cuttings of selected woody and herbaceous ornamentals, were evaluated in substrates containing medium and fine grades of whole pine tree at selected proportions. Processing whole pine tree substrate into finer particle sizes resulted in reduced substrate air space and increased water-holding capacity, but did not result in significant difference in seedling emergence, rooting percentage of cuttings, or root development of either seedlings or cuttings.

5. Impact Statements
Certain plant protectant products have previously been shown to enhance drought tolerance of field- grown crops, but have received little evaluation for similar effects on ornamental crops. Mississippi State University graduate student Diana Cochran tested two plant protectant products, the fungicide Pageant and Regalia (an extract of giant knotweed) for their ability to enhance drought tolerance and water use efficiency on impatiens, a drought sensitive ornamental. Neither Pageant nor Regalia increased drought tolerance of water-stressed plants; however, Pageant did enhance shoot growth of well-watered impatiens and Regalia enhanced chlorophyll content and photosynthetic rate in moderately water-stressed plants.

The supply of pine bark as a component of nursery and greenhouse growing media has become more limited in the Southeastern U.S. due to reduced forestry production and increased use of bark as a fuel source. Although previous studies has shown that growing media containing processed whole pine trees are a viable substitute for pine bark, this renewable material had not previously been tested for use in cutting and seed propagation. University of Southern Mississippi graduate student Anthony Witcher determined that processed whole pine trees can be used successfully for germinating seeds and rooting cuttings of horticultural crops, and is best used blended with peat moss.

6. Published Written Works
Cochran, D.R. 2012. Enhancing plant tolerance to cold, heat and drought through the use of selected plant health protectants. Miss. State Univ., PhD Diss. (Pub. no. AAT 3546525)

Cochran, D.R., R.L. Harkess, P.R. Knight, E.K. Blythe, and C.H. Gilliam. 2011 (published 2012). Evaluating potential plant health strengtheners. Comb. Proc. Intl. Plant Prop. Soc. 61:493-498.

Cochran, D.R., R.L. Harkess, P.R. Knight, E.K. Blythe, M. Tomaso-Peterson, and C.H. Gilliam. 2012. Antitranspirant effects on water use efficiency in impatiens. Southern Region of North America, International Plant Propagators' Society Annual Meeting, Auburn, Alabama, October 14-17 (poster presentation).

Cochran, D.R., R.L. Harkess, P.R. Knight, M. Gu, M. Tomaso-Peterson, E.K. Blythe, and C.H. Gilliam. 2012. Evaluating the effects of Pageant and Regalia on drought tolerance of impatiens. Proc. Southern Nursery Assn. Res. Conf., 57th Annu. Rpt. p. 324-330.

Cochran, D.R., R.L. Harkess, P.R. Knight, M. Tomaso-Peterson, E.K. Blythe, C.H. Gilliam, and M. Gu. 2012. Evaluating the effect of selected fungicides on drought tolerance in tomatoes. Southern Region American Society of Horticultural Science Annual Meeting, Birmingham, Alabama. HortScience 47:S20. Abstr.

Cochran, D., R.L. Harkess, P. Knight, M. Tomaso-Peterson, E.K. Blythe, and C.H. Gilliam. 2012. Evaluating heat tolerance in Impatiens walleriana 'Super Elfin XP White' following the application of Pageant. HortScience 47(9):S340 (abstr.). American Society for Horticultural Science Annual Meeting in Miami, Florida. July 31-August 3 (poster presentation with abstract).

Witcher, A.L., E.K. Blythe, G.B. Fain, K.J. Curry, and C.T. Pounders. 2012. Factors affecting early seedling development in whole pine tree substrates. Proc. Southern Nursery Assn. Res. Conf., 57th Annu. Rpt. p. 314-319.

7. Scientific and Outreach Oral Presentations
Cochran*, D.R., R.L. Harkess, P.R. Knight, M. Gu, M. Tomaso-Peterson, E.K. Blythe, and C.H. Gilliam.2012. Evaluating the effects of Pageant and Regalia on drought tolerance of impatiens. 57th Annual Southern Nursery Association Research Conference, Mobile, Alabama.

Cochran*, D.R., R.L. Harkess, P.R. Knight, M. Tomaso-Peterson, E.K. Blythe, C.H. Gilliam and M. Gu. 2012. Evaluating the effect of selected fungicides on drought tolerance in tomatoes. Southern Region American Society of Horticultural Science Annual Meeting, Birmingham, Alabama. HortScience 47:S20. Abstr.

Witcher*, A.L., E.K. Blythe, G.B. Fain, K.J. Curry, and C.T. Pounders. 2012. Factors affecting early seedling development in whole pine tree substrates. 57th Annual Southern Nursery Association Research Conference, Mobile, Alabama.

8. Other
none

Report submitted by Dr. Eugene K. Blythe, Associate Research Professor, Coastal Research and

Extension Center, Mississippi State University
NC1186 Station Report: Pennsylvania State University

Gary M. Moorman

The Pennsylvania State University

Department of Plant Pathology & Environmental Microbiology

University Park, PA 16802

1. Impact Nugget

Researchers at Penn State University frequently isolate numerous non-pathogenic Pythium species by from recycled irrigation water in two commercial greenhouses indicates that commercially available diagnosis kits that detect the presence of all members of the genus Pythium do not provide the information growers need in order to decide whether their irrigation water is a significant source of plant pathogenic Pythium that could cause crop losses. Any Pythium detected must be identified to species in order to assess whether the species present is a serious plant pathogen or an innocuous resident of the environment.

2. New Facilities and Equipment

Penn State deployed an Onset Computer Corp. dissoloved oxygen/temperature sensor in a greenhouse ebb and flood tank used to irrigate geraniums (Pelargonium) challenged with Pythium. The sensor performed well in two experiments, each about 100 days in duration, recording measurements every ten minutes.

3. Unique Water/Production Related Findings.  

Information used in #1 above could be used here instead.

4. Accomplishment Summaries.  

Penn State determined that of 900 bacteria isolated from commercial greenhouse recycled irrigation water, 45 interacted directly to inhibit or enhance the growth of Pythium aphanidermatum, P. cryptoirregulare or P. irregulare in culture. Fourteen Pseudomonas species inhibited one or more Pythium species. Other inhibitory species were in the genera Bacillus, Microbacterium, Sphingobacterium, Enterobacter, Sphingobium, and Acidovorax. Of the 13 bacterial isolates that enhanced growth of one or more Pythium species in culture, 9 were gram negative Proteobacteria and Bacteriodetes while others were gram positive Firmicutes and Actinobacteria.  One Bacillus enhanced the growth of P. aphanidermatum and inhibited P. cryptoirregulare and P. irregulare.  

Recycling irrigation water in holding tanks of two commercial greenhouses were continuously monitored to detect Pythium. Isolates frequently obtained had filamentous, non-inflated sporangia and were very weakly or non-plant pathogenic. At least 5 Pythium isolates appear to be species new to science.

4. Impact Statements.

One bacterium that inhibited Pythium, one that enhanced growth and one that physically bound to Pythium hyphae in culture were individually tested for their effects on Pythium-challenged geraniums in ebb and flow irrigation units in the greenhouse. Disease developed in all units where Pythium was present and individual bacteria did not appear to enhance or inhibit disease development, indicating that a complex bacterial community rather than individual bacterial species may be responsible for the suppression of plant pathogenic species of Pythium in irrigation water. 

5. Published Written Works.  

Burgos-Garay, M., J. Edson, and G. W. Moorman. 2012. Influence of Pythium aphanidermatum, P. irregulare, and P. cryptoirregulare on the bacterial community in recycled irrigated water. Phytopathology 102:S1.2.

6. Scientific and Outreach Oral Presentations.

Moorman, G. W. 2013. Plant pathogens in irrigation water. Northwestern Pennsylvania Woody Ornamental and Greenhouse Seminar. Erie, PA.
2012 NC1186 Station Report: Purdue University

Impact Nugget

Researchers at Purdue University are beginning a new project with the goal of quantifying the processes whereby nitrogen is lost from container production systems and to identify the management practices that increase or decrease these losses.

Accomplishments

A proof of concept experiment was conducted in the summer of 2011 that used multiple stable isotope tracers for quantifying plant N uptake, denitrification, and nitrification. One-year-old rooted cuttings of Red Sunset® red maple (Acer rubrum L. ‘Franksred’) were bare-rooted and planted in 2-L plastic containers filled with media (2B Mix 55% peat moss, Fafard). A unique source of NaN17O3 fertilizer mined from the Atacama desert in Chile was used to synthesize NH4N17O3 through fractional crystallization. Trace amounts of 15N were added to produce 3 isotopically unique fertilizers. Gross container nitrification was evaluated using the isotope tracer techniques on the NO3- in leachate. There were two measures of nitrifcation: 15NO3- and (17O dilution, both of which were remarkably close, giving the same rates within the analytical uncertainty of the isotope analsysis. Typically 40%, but as high as 80%, of the NO3- leaching from the container was NO3- produced by microbial nitrifiers. Through these preliminary experiments, we have demonstrated that we can use a cheap source of a stable isotope (NaN17O3 fertilizer) instead of the more common, but relatively expensive 15N approaches to quantify nitrogen losses from container plants.

Active (Ongoing) Projects
1. Monitoring nitrogen use efficiency in nursery container plants 

PI: Mike Mickelbart, Department of Horticulture and Landscape Architecture, Purdue University

Co-PI: Greg Michalski, Department of Earth & Atmospheric Sciences, Purdue University

Ph.D. student: Sadia Jame

Increasing nitrogen (N) uptake efficiency in commercial nurseries is of critical concern to the industry from both economic and environmental stewardship perspectives. Fertilizer leaching from plant containers in nurseries is a major source of N to ground and surface water. Apart from nitrate (EPA monitored pollutant) accumulation in drinking water, this contamination results in eutrophication (rapid algal growth) in lakes, streams, and rivers which impacts ecosystem function, and is a major concern in Indiana (http://www.in.gov/idem/algae/). Typical nursery practices also lead to loss of N from denitrification and to a lesser extent volatilization, but the degree of loss is poorly understood because of the difficulty of measuring gaseous loss products that can vary significantly in space and time. Fertilizer costs continue to rise and growers are seeking information on ways to more efficiently apply N fertilizers, including how to minimize N loss. Therefore, developing new approaches for assessing N loss under different management practices is important for stakeholders in the commercial nursery industry. The objectives of the proposed work are to carefully determine N movement in container plants and to determine the effects of media temperature and moisture content on loss of N by a) N leaching, and b) gaseous N loss via volatilization and denitrification through stable isotope analysis. The Indiana Nursery and Landscape Association, the Purdue College of Agriculture, and the Department of Horticulture and Landscape Architecture are supporting a PhD student to undertake this project.

2012-13 Presentations

Werayawarangura, W., K. Riha, M.J. Gosney, G. Michalski, and M.V. Mickelbart. 2012. Using stable isotopes to quantify nitrogen fates in container plants. American Society for Horticultural Science Annual Meeting.

2012-13 Publications

Werayawarangura, W., K. Riha, M.J. Gosney, G. Michalski, and M.V. Mickelbart. 2012. Using stable isotopes to quantify nitrogen fates in container plants. (paper in prep).

Past Projects
1. Evaluation of accessions and growth requirements of Spiraea alba and S. tomentosa

Despite the rich genetic diversity in many native U.S. species, few evaluations and screens for superior genetic material have been conducted. Furthermore, the cultural requirements of these plants in the landscape, which may have different soil and environmental characteristics to their native habitats, is often not known. Since 2007, we have evaluated up to seven accessions each of Spiraea alba and S. tomentosa in Tippecanoe Co., Indiana for potential as landscape plants in neutral pH soils of the Midwest. The accessions have been evaluated for growth and flowering under various soil pH, light levels, and soil water content. Both species perform well under typical central Indiana conditions and should be considered as unique, drought tolerant landscape plants.

2012-13 Publications

Stanton, K.M. and M.V. Mickelbart. 2012. Growth response of Spiraea alba Du Roi and Spiraea tomentosa L. to root zone pH. Scientia Horticulturae (under review).

Mickelbart, M.V., M.J. Gosney, and K.M. Stanton. 2013. Evaluation of accessions of Spiraea alba and S. tomentosa in Indiana. Native Plants Journal 14:17-23.

Mickelbart, M.V., M.J. Gosney, J. Camberato, and K.M. Stanton. 2012. Soil pH effects on growth and foliar nutrient concentrations of Spiraea alba Du Roi and Spiraea tomentosa L. HortScience 47:902–906.

2. Fertilization effects on container growth and landscape performance

PI: Mike Mickelbart, Department of Horticulture and Landscape Architecture, Purdue University

Co-PI: Cliff Sadof, Department of Entomology, Purdue University

In 2007, a trial was established at a commercial nursery. We tested the effects of five rates (0, 12, 24, 36, and 48 g N) of controlled release fertilizer (19-5-8, 8-9 mo.) on the growth, appearance, and nutrient concentrations of four common ornamental shade tree species (Acer rubrum ‘Red Sunset’, Acer rubrum ‘Sun Valley’, Malus hybrida ‘Prairiefire’, and Pyrus calleryana ‘Redspire’) in 15-gal containers. In 2008, 5 replicates (of 16 total) were planted in the field to determine landscape performance. In containers, relative height (RHI) and caliper (RCI) increased linearly with nitrogen rate in all species. However, RCI was not different between the 36 and 48 g N·plant-1 in any species, and did not increase with rates higher than 24 g in Pyrus. These data suggest that fertilizer rates can be reduced significantly without a negative effect on growth or appearance in some species, but not others. Succulence did increase with N rate, but was not correlated with leafhopper damage in the nursery. In the field, N rate had very little effect on landscape establishment or performance. Leafhopper damage did increase with N rates, but was not correlated with leaf N concentrations or succulence. We are currently preparing 2 manuscripts for publication.

Publications

Mickelbart, M.V., J. Prado, M.J. Gosney, and C. Sadof. 20__. Controlled release fertilizer rate affects plant growth, nutrient concentration, and insect pressure in containerized ornamental plants. (paper in prep)

3. Effect of 3 CRFs and application rates on growth and appearance of container-grown ornamentals

PI: Mike Mickelbart, Department of Horticulture and Landscape Architecture, Purdue University

A trial was established at a commercial nursery in 2010 to assess a new controlled release fertilizer against two fertilizers currently-used in the industry. The objectives were to determine: 1) the effects of different CRFs on plant growth and appearance; 2) the best application rates for sufficient growth with minimal N leaching; and 3) the N use efficiency of the various fertilizers and rates. Growth, nitrogen (nitrate and ammonium) leaching, and nutrient composition were determined. A manuscript is being prepared.

4. Effects of fertilizer type and rate on bark splitting

PI: Mike Mickelbart, Department of Horticulture and Landscape Architecture, Purdue University

Co-PI: Hannah Mathers, Department of Horticulture & Crop Science, Ohio State University

A trial site was established at the Meigs Purdue Agricultural Center in 2006 to determine the effects of fertilizer type (granular vs CRF) and rate (low and high) on bark splitting in red maple hybrids. Although there were initial differences in what was considered bark splitting in trees in the first year, those splits have since healed over and there is no significant splitting at this time. The trees will be evaluated again after this winter.

Publications

Mickelbart M.V., B. Craig, M.J. Gosney, K. Daniel, L. Case, and H. Mathers. 20__. Effect of nutrition on bark split in red maple and red maple hybrids. (paper in prep).

NC-1186 Station Report: University of Tennessee 2012-2013

Amy Fulcher

2012-2013

1. Impact Nugget:
The University of Tennessee evaluated physiologically-based on demand and daily water use systems in an outdoor nursery that reduced water use by 63 and 56%, respectively, for 3 gallon crops compared with the industry standard of 1 inch of water per day. 

2. New Facilities and Equipment. 
The University of Tennessee acquired a dissolved oxygen sensor and a third CR1000 datalogger.  We also created an Ornamental Crop Research Center at the East Tennessee Research and Education Center (ETREC).  We acquired about 10 additional ECHO 5 sensors to replace previously purchased ones that no longer longer functioned properly.

3. Unique Water/Production Related Findings. 
At the university of Tennessee, Drs. Diana Cochran, Amy Fulcher, working with an undergraduate researcher, S. Evan Wilson, investigated elevated dissolved oxygen levels of irrigation water.  We found increased dry root weight of ‘Provence” lavender when irrigated with water with elevated dissolved oxygen levels (13.3 ppm) compared to plants irrigated with control water (7.2 ppm). 

4. Accomplishment Summaries. 
The University of Tennessee investigated the ideal sensor placement to control container crop irrigation and the effects of dry periods and low substrate moisture levels as set points to trigger irrigation and found that hydrophobic characteristics of the container substrate can affect the application of extremely conservative irrigation set points.  We also examined the strengths and limitations of a physiologically-based on-demand irrigation systems on 4 botanically diverse plant species and found a common irrigation setpoint was suitable.  The University of Tennessee and University of Kentucky evaluated physiologically-based on demand and daily water use systems in outdoor and controlled environment conditions and found that they reduced water use by 63 and 56%, respectively, for 3 gallon crops and 47 and 24% respectively, for 1 gallon crops.  Compared to the industry standard of 1 inch of water per day. 

4. Impact Statements

Increasing regulation, public interest in sustainable practices, and droughts have increased the grower awareness and pressure to more conservatively use natural resources such as water during agricultural production.  Research conducted at the University of Tennessee and University of Kentucky used automated acquisition and control systems aimed to attenuate water application (both timing and volume) to actual plant demand.  The irrigation set point was based on the relationship between photosynthesis and volumetric water content.  This system eliminated excess irrigation; it reduced water use by 63% for 3 gallon crops compared to 1 inch of water per day standard, prevented plant stress, and maintained plant quality. 

5. Published Written Works.  (MStudent/postdoc mentored by Amy Fulcher)
Book Chapters

Mattson, N.S. and A. Fulcher. 2013. Pp. XYZ-XYZ. Substrates and Containers for Seed and Cutting Propagation and Transplanting. In: Beyl, C.A. and R.N. Trigiano, eds. Plant Propagation Concepts and Exercises, CRC Press, Boca Raton, FL. in press.

Abstracts

WilsonM, E. and A. Fulcher. 2012. Development of an oxygenation system for nursery crop irrigation water. HortScience. 47(7):S162-163.
Zhu, H. E. Ozkan, R.D. Derksen, M.E. Reding, C.M. Ranger, L. Canas, C.R. Krause, J.C. Locke, S.C. Ernst, R.H. Zondag, A. Fulcher, R. Rosetta, H.Y. Jeon, Y. Chen, J. Gu, H. Liu, Y. Shen, and A.A. Rios. 2012. Development of intelligent spray systems for nursery crop production. HortScience. 47(7):S145-146. (Indirectly related to Project Area #3 Runoff water management and quality)

HagenM, D., S. Nambuthiri, A. Fulcher, and R. Geneve. 2012. Comparing substrate moisture-based daily water use and on-demand irrigation regimes for oakleaf hydrangea plants grown in two container sizes. HortScience. 47(7):S157.

Wang, X., R.T. Fernandez, G. Bi, A. Fulcher, R. Geneve, G. Niu, S. Verlinden, B. Cregg, M. Ngouajio, T. Kijchavengkul, and R. Auras. 2012. Performance of alternative containers and plant growth and water use of Euonymus fortunei. HortScience 47(7):S87. 

Popular Press

Fulcher, A., G. Niu, G. Bi, M. Evans, R.T. Fernandez, R. Geneve, A. Koeser, S. Nambuthiri, N. Pershey, J. Ryan Stewart, S. Verlinden, X. (Vickie) Wang, and R. Brumfield. 2013. Pulp fiction or fact. Can pulp-based biocontainers hold up during nursery production? The South Carolina Nurseryman. May/June 32-33.  (Reprint permission by South Carolina Nursery and Landscape Association.)

Fulcher, A., G. Niu, G. Bi, M. Evans, R.T. Fernandez, R. Geneve, A. Koeser, S. Nambuthiri, N. Pershey, J. Ryan Stewart, S. Verlinden, and X. (Vickie) Wang. 2013. Pulp fiction or fact? Can pulp-based biocontainers hold up during nursery production? Nursery Views. 43(1):18-19.

Fulcher, A., G. Niu, G. Bi, M. Evans, R.T. Fernandez, R. Geneve, A. Koeser, S. Nambuthiri, N. Pershey, J. Ryan Stewart, S. Verlinden, and X. (Vickie) Wang. 2013. Pulp or Plastic? American Nurseryman. February 20-24.

Extension Publications

Fulcher, A. and T. Fernandez. 2013. Sustainable nursery irrigation management, Part I. Water use in nursery production. University of Tennessee W278. https://utextension.tennessee.edu/publications/Documents/W278.pdf
 Fulcher, A. and T. Fernandez. 2013. Sustainable nursery irrigation management, Part II. Strategies to increase nursery crop irrigation efficiency. University of Tennessee W279. https://utextension.tennessee.edu/publications/Documents/W279.pdf
Fulcher, A. and T. Fernandez. 2013. Sustainable nursery irrigation management, Part III. Strategies to manage nursery runoff. University of Tennessee W280. https://utextension.tennessee.edu/publications/Documents/W280.pdf
Websites Developed and Curated

Impact and social acceptance of selected sustainable practices in ornamental crop production systems.  Outreach component of SCRI award 2010-51181-21212

2012-present  http://www.sustainablecontainersandirrigation.com 

6. Scientific and Outreach Oral Presentations

Out-of-State Extension Presentations (poster)

Hagen, E., S. Nambuthiri, A. Fulcher, and R Geneve. Comparing Substrate Moisture-based Daily Water Use and On-Demand Irrigation Regimes for Hydrangea quercifolia Grown in Two Container Sizes. International Plant Propagators’ Society, Western Region, September 19 - 22, 2012, Ventura, CA.

In State Extension Presentations (many others but this is the most directly relevant to this working group)

Fulcher, A. Serving Green-Minded Clientele from Scouting to Intelligent Sprayers. January 30, 3013, Knoxville, TN.
Tennessee Extension Service

Central Region in-service, August 29-30, 2012

Fulcher, A. Container Nursery Production Fertilization 30 minute presentation

Fulcher, A. Container Nursery Substrates 30 minute presentation

Hagen, E.M Sustainable Container Nursery Production Irrigation 30 minute presentation

6. Other relevant accomplishments and activities.

Station Report for NC 1186 - Texas AgriLife Research, Texas A&M System

Raul Cabrera, Texas A&M AgriLife Research and Extension Center at Uvalde, Texas A&M System
Terri Starman, Department of Horticultural Sciences, Texas A&M University

Genhua Niu, Texas A&M AgriLife Research and Extension Center at El Paso, Texas A&M System

Accomplishment Summary
Texas A&M AgriLife-Uvalde evaluated the effect of varying proportions (ratios) of the cations Ca-K-Mg in nutrient solutions on rose crop productivity and quality. The largest biomass and flower yields, and higher leaf chlorophyll levels were observed in plants fertigated with 86:8:6 Ca-K-Mg solution ratios. Interestingly, solutions with 11:8:81 and 11:46:43 Ca-K-Mg ratios closely followed these yield and quality responses. Plant nutrient concentrations are being evaluated and correlated with flower yield and quality responses to identify best Ca-K-Mg ratios.  

Twelve species of container-grown ornamental plants were irrigated with graywaters containing fabric detergents, softeners and bleaching agents at Texas A&M AgriLife-Uvalde. After a three-month experimental period, most plants irrigated with detergent- and softener-containing graywaters had a growth and quality comparable to control plants irrigated with tap water. Plants irrigated with graywater containing bleach, however, had diminished growth and quality, attributed to toxic levels of chlorine.     

Salt tolerance of landscape plants was evaluated. This year, we focused on evaluating the salt tolerance of landscape plants that are in high demand by consumers and landscape professionals, the Texas Superstar® plants and EarthKind® roses. Six annuals (Purslane Toucan Hot Mix, Pentas lanceolata ‘Butterfly Deep Pink’, Petunia Tidal Wave Silver, Angelonia Serenita Raspberry, Petunia × violacea (Laura Bush Petunia), and Angelonia Serena Lavender), eight perennials (Malavaviscus arboreus var. drummondii, Phlox paniculata 'John Fanick', Texas Pink Phlox, Ruellia Katie Blue, Verbena X hybrida 'Blue Princess' cuttings, 'Henry Duelberg' Salvia, and Luecantha Purple Salvia), and 18 cultivars of EarthKind® roses.  All annuals were moderately tolerant to salinity except for Pentas lanceolata and can be irrigated with reclaimed water without any salt damage. For perennials, the two phlox were moderately sensitive and all others were tolerant to salinity. For the EarthKind® roses, salt tolerance was evaluated in two locations, College Station (all 18 cultivars) and El Paso (10 out of the 18).  The 18 Earth-Kind roses responded differently to increasing salt stress. ‘Mutabilis’ and ‘Sea Foam’ were more salt tolerant, followed by ‘Belinda’s Dream’, ‘Mrs. Dudley Cross’, ‘Reve d’Or’, ‘La Marne’, ‘Cl Pinkie’, ‘Marie Daly’, and ‘Monsieur Tiller’. ‘Cecile Brunner’, ‘Ducher’, ‘Duchesse de Brabant’, ‘Else Poulsen’, ‘Georgetown Tea’, ‘Mme. Antoine Mari, ‘Perle d’ Or, ‘Spice’, and ‘Souvenir de St Anne’s’ were the least salt tolerant among the cultivars investigated.

Drought tolerance of four garden roses (Rosa × hybrid L.), ‘RADrazz’, ‘Belinda’s Dream’, ‘Old Blush’, and ‘Maria Pavie’, to cyclic drought stress (Experiment I) and two garden roses, ‘RADrazz’ and ‘Belinda’s Dream’ to four constant soil moisture contents (SMC) (Experiment II, 10, 20, 30, and 40% soil moisture content, SMC.) was evaluated. ‘RADrazz’ was considered to be more tolerant to drought compared to the other three cultivars with its least reduction in shoot and root growth, flower number, and gas exchange under drought stress. In the Experiment II, plants at 30 and 40% SMC maintained the highest shoot and root DW, flower number, midday leaf water potential, and photosynthesis. Water applied at 30% and 20% SMC was reduced by 31% and 70%, compared to 40% SMC, with excellent performance at 30% SMC and acceptable growth and quality at 20% SMC. The 10% SMC led to significant growth reduction, poor quality, and 25% mortality.

Impact Statements
Optimization of nutrition in intensively managed greenhouse crops is important to maximize productivity, minimize fertilizer inputs and production costs and reduce potential environmental impacts. Preliminary research at Texas A&M AgriLife-Uvalde indicates that nutrient solution formulations containing high levels of calcium in relation to other cations, like potassium and magnesium (namely 85:10:5 Ca-K-Mg ratios), have higher flower productivities and better foliage quality.

Irrigation of landscape plants with alternative irrigation waters like reclaimed, stormwater and graywater, can reduce potable water dependence in urban areas. Research at Texas A&M AgriLife-Uvalde indicates that most laundry graywaters, except those containing high levels of bleaching agent (chlorox), can be used to satisfactorily grow annual and herbaceous perennials plants used for urban landscaping applications. 

Researchers at Texas A&M AgriLife-Uvalde calculate that by irrigating landscape plants with reclaimed water, millions of gallon of portable water can be saved for other purposes. By irrigating plants at 20-30% soil moisture content instead of 40%, irrigation water can be conserved by 30 to 70%.
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