
In previous newsletters, we addressed important considerations for the    

construction of non-vegetated and vegetated drainage channels that can be 

used to remediate the negative environmental effects of agricultural pollu-

tants in storm water and irrigation runoff (Merhaut 2011; Merhaut and 

Corkidi 2011). Different studies have compared vegetated and unvegetated 

systems for wastewater treatment and have emphasized the key role of 

plants for nitrogen (N) and phosphorus (P) removal. N and P are two essen-

tial plant nutrients, but also two important water pollutants. This article 

refers to the relevance of proper plant selection to optimize the function of 

vegetated buffers to mitigate N and P runoff and leaching.  
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Editor’s Note 

C omplying with increasing water quality regulations continues to be a challenge 
for California greenhouse and nursery growers. Irrigation and storm runoff that 

leaves the operation must meet local, state and federal water quality standards. 
The focus of this newsletter is on methods that can be used to treat runoff so that 
it can safely leave the growing grounds and/or be reused for irrigation. Articles in-
clude the use of vegetated buffers, slow sand filters and polyacrylamide (PAM)   
polymers, including the latest UC research findings. We also discuss the importance 
of water quality management plans, which should include strategies to treat runoff 
in addition to practices that reduce runoff quantity and pollutant loads.   

Julie Newman and Steve Tjosvold  
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PLANT SELECTION FOR VEGETATED BUFFERS: 

continued from page 1 

Fig. 1. Bioswale established in the Santa Clara River 
watershed for research and demonstration of agricul-
tural best management practices (BMPs) to improve 

water quality. Photo by Maren Mochizuki. 

Fig. 2. Greenhouse experiment to compare the growth 
and nutrient uptake of different species that could be 
used to optimize the function of biofilters to reduce 
nitrogen and phosphorus runoff and leaching. Some 
plants are taller and larger than others, but which ones 

can take up more nutrients? 

  Shoot dry mass (g) Root dry mass (g) Shoot N % Shoot N (mg) Shoot P % Shoot P (mg) 

Sporobolus airoides 3.18 + 0.52 1.10 + 0.19 2.0 + 0.09 55.9 + 7.2 0.23 + 0.015 6.22 + 0.81 

Muhlenbergia rigens 11.97 + 1.4 4.92 + 1.07 1.19 + 0.06 140.97 + 12.6 0.146 + 0.023 16.57 + 0.83 

Table 1. Growth response and nutrient uptake of Sporobolus airoides and Muhlenbergia rigens grown at 

150 mg/L N during fourteen weeks. 
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PLANT SELECTION FOR VEGETATED BUFFERS:   

continued from page 2 

Fig. 3. Sporobolus airoides (alkali sacaton), left, photo 

©1995 Saint Mary’s College of California; Muhlenbergia 

rigens (deergrass), right, photo by Mike Evans. S. airoides 

can reach 2 to 3 feet in height and can be found in alkaline 

flats, prairies, sandy plateaus and coastal scrub. M. rigens 

grows 2 to 4 feet tall by 4 feet wide and occurs in valley 

grasslands, streamsides and meadows, as well as mixed 

conifer forests and oak woodland plant communities. Both 

species flower in the summer, and tolerate periodic flood-

ing and drought. In our growth experiment, M. rigens was 

taller and larger than S. airoides, but S. airoides was more 

efficient in taking up nitrogen and phosphorus.  



W 
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Update of Slow Sand Filtration Research 
by Loren Oki 

http://www.swrcb.ca.gov/water_issues/programs/agriculture/
http://www.swrcb.ca.gov/water_issues/programs/agriculture/
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Fig. 1. Slow sand filters were constructed to study 

their efficacy in removing Phytophthora capsici 

from irrigation runoff.  Graduate students Mike Har-

ris and Corey Barnes (hidden) are collecting water 

samples from the filters to be examined for pres-

ence of the pathogen. Photo by Loren Oki. 

UPDATE OF SLOW SAND FILTRATION 

RESEARCH:  continued from page 4 
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UPDATE OF SLOW SAND FILTRATION 

RESEARCH:  continued from page 5 



7  ·  UCNFA News  ·  Summer 2013  ·  Volume 17, issue 2 

 

UPDATE OF SLOW SAND FILTRATION 

RESEARCH:  continued from page 6 

http://protosh2o.act.be/VIRTUELE_BIB/Watertechniek/350_Waterbehandeling/353.1_HEN_E5_Manual_Design.pdf.pdf
http://protosh2o.act.be/VIRTUELE_BIB/Watertechniek/350_Waterbehandeling/353.1_HEN_E5_Manual_Design.pdf.pdf
http://www.who.int/water_sanitation_health/publications/ssf/en/index.html
http://www.who.int/water_sanitation_health/publications/ssf/en/index.html
http://www.nesc.wvu.edu/pdf/dw/publications/ontap/2009_tb/slow_sand_filtration_dwfsorn40.-pdf
http://www.sciencedirect.com/science/article/pii/S0043135413004843
http://ucanr.edu/sites/UCFNAnews/Disease_Focus/Do_you_know_what_might_be_lurking_in_your_irrigation_water/
http://ucanr.edu/sites/UCFNAnews/Disease_Focus/Do_you_know_what_might_be_lurking_in_your_irrigation_water/
http://ucanr.edu/sites/UCNFAnews/newsletters/Download_UCNFA_News_as_PDF34772.pdf
http://www.doh.wa.gov/Portals/1/Documents/Pubs/331-204.pdf
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SCIENCE TO THE GROWER:  How to handle salt in a           

recirculating irrigation system 
by Richard Evans 
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SCIENCE TO THE GROWER:                                 

continued from page 8 

DISEASE FOCUS: Mixed infections cause problems with 

accurate disease diagnosis 

by Deborah M. Mathews 

O 
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DISEASE FOCUS:                                                   

continued from page 9 

Fig. 1. Palm frond with canker caused by Phy-
tophthora palmivora.  Ideal isolation area of 
advancing disease margin is shown inside red 

box. Photo by Deborah Mathews. 



T 
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INSECT HOT TOPICS: Brown marmorated stink bug   

by James A. Bethke  
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INSECT HOT TOPICS:                                                   

continued from page 11 

Fig. 1. Brown marmorated stink bug 

adult (top) and fifth instar nymph 

(bottom). Photo by Stephen Ausmus: 

USDA-ARS. 

http://www.ipm.ucdavis.edu/pestalert/pabrownmarmorated.html
http://www.ces.ncsu.edu/depts/ent/notes/O&T/trees/note148/note148.html
http://www.ces.ncsu.edu/depts/ent/notes/O&T/trees/note148/note148.html
http://www.oregon.gov/ODA/PLANT/docs/pdf/ippm_bmsb_alert2010.pdf?ga=t
http://www.oregon.gov/ODA/PLANT/docs/pdf/ippm_bmsb_alert2010.pdf?ga=t
http://www.wpdn.org/webfm_send/129
http://www.oregon.gov/ODA/PLANT/docs/pdf/ippm_bmsb_alert2010.pdf?ga=t
http://acwm.lacounty.gov/pdf/Brownmarmorated.pdf
http://www.epa.gov/pesticides/controlling/stinkbugs/
http://www.ars.usda.gov/is/AR/archive/jul09/bug0709.htm
http://www.ars.usda.gov/is/AR/archive/jul09/bug0709.pdf
http://westernfarmpress.com/management/brown-marmorated-stink-bug-latest-invasive-pest-threat-us-crops?page=2
http://westernfarmpress.com/management/brown-marmorated-stink-bug-latest-invasive-pest-threat-us-crops?page=2
http://stream.ucanr.org/fps_stinkbug/index.html
http://westernfarmpress.com/management/brown-marmorated-stink-bug-latest-invasive-pest-threat-us-crops
http://westernfarmpress.com/management/brown-marmorated-stink-bug-latest-invasive-pest-threat-us-crops
http://entnemdept.ufl.edu/creatures/veg/bean/brown_marmorated_stink_bug.htm
http://ento.psu.edu/extension/factsheets/brown-marmorated-stink-bug
http://www.ndsu.nodak.edu/ndsu/rider/Pentatomoidea/Species_Cappaeini/Halyomorpha_halys.htm
http://pmtp.wsu.edu/BMSB.html
http://www.massnrc.org/pests/linkeddocuments/BMSBFactSheet.pdf
http://njaes.rutgers.edu/pubs/plantandpestadvisory/2011/fr061411.pdf
http://ucanr.org/blogs/blogcore/postdetail.cfm?postnum=6120
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REGIONAL REPORT:  Improving water 

quality with polyacrylamide (PAM)         

polymers 

by Steve Tjosvold 

F 

UC Cooperative Extension 

Santa Cruz/Monterey Counties 
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Steven A. Tjosvold  

Farm Advisor, Environmental Horticulture 

UC Cooperative Extension Santa Cruz County 

1432 Freedom Boulevard 

Watsonville, CA 95076-2796 

(831)763-8013 phone, (831) 763-8006 fa 

REGIONAL REPORT:  Santa Cruz/Monterey Counties, 

continued from page 13 

Fig.1. Runoff from overhead sprinkler water treated with 5 ppm PAM (right) 

and untreated runoff (left). Photos by Michael Cahn. 

http://cesantabarbara.ucanr.edu/files/75493.pdf
http://cesantabarbara.ucanr.edu/files/75493.pdf
mailto:satjosvold@ucanr.edu
http://cesantacruz.ucdavis.edu
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Retirement News 

Julie Newman 

REGIONAL REPORT:  Water quality management 

plans and retirement news 

by Julie Newman 

G 

UC Cooperative Extension  

Ventura and  

Santa Barbara Counties 

http://www.waterboards.ca.gov/centralcoast/water_issues/programs/ag_waivers/
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/ag_waivers/
http://www.farmbureauvc.com/pdf_forms/MgtPractSurvey.pdf
http://www.farmbureauvc.com/pdf_forms/MgtPractSurvey.pdf
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REGIONAL REPORT:  Ventura/Santa Barbara Counties, 

continued from page 15 

http://ceventura.ucdavis.edu/files/152724.pdf
http://ceventura.ucdavis.edu/files/153137.pdf
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=3508
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=3508
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REGIONAL REPORT:  Ventura/Santa Barbara Counties, 

continued from page 16 

Fig. 1. Impoundments such as detention basins capture runoff water so that it remains on the nursery 

site. This helps to prevent the movement of pollutants into water bodies. Photo by Julie Newman. 

mailto:jpnewman@ucdavis.edu
http://ceventura.ucdavis.edu
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Retirement News REGIONAL REPORT:  European pepper moth      

update and retirement news 

by James A. Bethke 

A 

UC Cooperative Extension 

San Diego and Riverside Counties 

Dave Shaw (right) , a valuable team member who recently retired, 
being presented a plaque by James Bethke (left) in recognition of 

over 30 years of service to UC. 
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REGIONAL REPORT:  San Diego/Riverside Counties, 

continued from page 18 

http://www.ipm.ucdavis.edu/PMG/selectnewpest.floriculture.html
http://www.ipm.ucdavis.edu/PMG/selectnewpest.floriculture.html
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REGIONAL REPORT:  San Diego/Riverside Counties, 

continued from page 19 

Fig. 1. Temperature development over time (1 over the number of days of 
development, 1/d, left axis) of EPM at selected constant temperatures in 
degrees centigrade (lower axis). Each point on the graph represents a   
single individual insect. The line and equation in the figure represents a 

potential predictive development model. 

Table 1. Temperature and average days for total development of European pepper moth (EPM). 

Temperature °F Temperature °C Average days from egg hatch to 

60 15.5 105.4 

70 21.1 40.0 

80 26.6 25.2 

90 23.5 23.5 
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REGIONAL REPORT:  San Diego/Riverside Counties, 

continued from page 20 

Fig. 2.  EPM larva established on the lower leaves of 

rosemary. Photo by Bryan Vander Mey. 

mailto:jabethke@ucdavis.edu
http://cesandiego.ucdavis.edu/
http://ucanr.edu/sites/UCNFAnews/Feature_Stories/European_Pepper_Moth__A_New_Invasive_Moth_Threatens_California_Agriculture/
http://ucanr.edu/sites/UCNFAnews/Feature_Stories/European_Pepper_Moth__A_New_Invasive_Moth_Threatens_California_Agriculture/
http://growinggeorgia.com/features/2012/05/unwelcome-guest-european-pepper-moth-arrives-georgia/
http://www.greenhousemanagementonline.com/European-pepper-moth-found-in-Maryland-greenhouses.aspxC:/Documents%20and%20Settings/crijohns/My%20Documents/4-H
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New publications from Agriculture and                                    

Natural Resources  
compiled by Steve Tjosvold 

http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=3392
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=74103
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=7471C:/Documents%20and%20Settings/crijohns/My%20Documents/4-H
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=8490
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=74115
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=7470
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=74107
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UCNFA Educational Programs for 2013 

 information at http://ucanr.org/sites/UCNFA/ 

2013 Water Treatment Conference                

September 25, 2013 San Marcos Community 

Center 
Jim Bethke (UC Cooperative Extension, San Diego and 

River Counties) and Loren Oki (UC Davis) will host morn-

ing seminars featuring California researchers and an af-

ternoon tour of local nurseries showcasing water treat-

ment systems. The Trade Show will feature vendors of 

water treatment products and services. 

 
2013 California Nursery Conference                

October 9, 2013 Etiwanda Gardens  
John Kabashima (UC Cooperative Extension, Orange 

County) and Loren Oki have assembled speakers who will 

present the latest information on invasive pests, water 

management and regulatory issues. The Trade Show will 

include vendors of goods and services relevant to the 

California nursery industry.   

 

 

 

 

ABCs of Fertilizer and Plant Nutrition (English 

and Spanish) 

October 21, 2013 Watsonville UCCE Auditorium                                                            

October 22, 2013 Kearney Agricultural Research 

and Extension Center, Parlier 
This road show is part of the “ABCs” series of workshops 

providing basic horticultural information to nursery and 

greenhouse workers. Don Merhaut (UC Riverside) and Ma-

ria de la Fuente (UC Coopertive Extension, Monterey, Santa 

Clara and San Benito Counties) will review the nutrients 

needed for plant growth and how to use fertilizers to provide 

those nutrients.  

 

2013 Nursery/Floriculture Insect Management 

Symposium 

December 12, 2013 Watsonville Elks Lodge 
Host Steve Tjosvold (UC Cooperative Extension, Santa Cruz 

and Monterey Counties) has gathered an international group 

of well-known researchers to update growers on managing 

insects in the nursery and greenhouse with biocontrol 

agents as well as reduced-risk pesticides. The Trade Show 

will include vendors of pest control products and services. 

 

 

BMP Workshops 

Watch for a series of free workshops demonstrating the use of an online tool to generate a set of unique best management 

practices (BMPs) for controlling multiple pests in individual California nursery and greenhouse operations. These        

workshops will take place between late August and October 2013 in Modesto, Parlier, Watsonville or Salinas, Ventura,   

Irvine and San Marcos. 

http://ucanr.org/sites/UCNFA/
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Follow UCNFA on Facebook! 

http://www.facebook.com/pages/University-of-California-Nursery-and-Floriculture-

Alliance/172471082771255?v=wall 

Get updates on events presented by the University of California Nursery and Floriculture Alliance (UCNFA). 

Get timely information on news and other events of interest to the California ornamental horticulture industry. 

Find links to Facebook pages for nursery and floriculture businesses, organizations and people in the industry. 
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