
 

Eastern Region IPPS 2012 Research grants 

The IPPS Eastern Region supports research through its fund with the 
Horticultural Research Institute (HRI). HRI is a nonprofit organization 
devoted to the support and conduct of research necessary for the 
advancement of the nursery and landscape industry. At present, the 
Eastern Region has fulfilled eight funds with HRI named for 
individuals held in high esteem by the IPPS Eastern Region for their 

service and dedication to this Society. Each year, IPPS grants are awarded by HRI to fund research 
projects to further the ideals of the IPPS Eastern Region. 

For every $15,000 donated by the Eastern Region, North America to HRI, a fund is named in honor or 
memory of an esteemed member. The honorees (whose bios can be found in the Research Grant 
portion of our website:  www.ippseastern.org) are:  L.C. Chadwick, James Cross, William Flemer III, 
Alfred J. Fordham, David F. Hamilton, Peter Orum, Ralph Shugert, Jr., William Snyder and James 
Wells.    

The total IPPS grant allocation for 2012 is $4250 to be used towards three different projects: 

• Kelli Hoover of the Pennsylvania State University will receive $1000 from IPPS as part of a 
$28,000 grant for the project: Asian Longhorned Beetle Monitoring System for Arboreta 
and the Green Industry. 

• Eugene Blythe of Mississippi State University will receive $2,250 from IPPS as part of a 
$16,000 grant on his project titled: Production of Aromatic, Ornamental Plants for 
Screening of Essential Oils as Potential Biopesticides   

• The third project to be funded is $1000 towards a $22,000 grant to investigate Algal Mulch 
and Composted Algae to Improve Water and Nutrient Holding Capacity and as a 
Container Nursery Substrate Component.  This project will be led by Joseph Albano-USDA-
ARS-U.S. Horticultural Research Laboratory, Fort Pierce, FL and James Altland-USDA-ARS-
Application Technology Research Unit, Wooster, OH. 

 

Interested in all the project details?  Read on…. 

 

 

 

http://www.anla.org/
http://www.ippseastern.org/


1) Project Title: Asian longhorned beetle monitoring system for arboreta and the green 
industry 
 
Primary Principal Investigator: Kelli Hoover, Professor   
Institution: The Pennsylvania State University 
Address: 501 ASI Building, University Park, PA 16802 
Email: kxh25@psu.edu 
Website: http://ento.psu.edu/directory/kxh25 
Significance / Objective: 

The Asian longhorned beetle (ALB) (Anoplophora 
glabripennis) is an introduced pest that continues to threaten shade trees in North America. Despite 
efforts since 1996 to eradicate it from North America, a large infestation was discovered in 2008 in 
Worcester, MA covering 94 mi2. In Worcester nearly 20,000 infested trees and 10,250 high-risk trees 
have been removed as of this writing (USDA/APHIS Asian Longhorned Beetle Program Report, April 
24, 2011). The estimated national urban impact of ALB in the US should it become established is a 
value loss of $669 billion, with tree mortality of approx. 30% and a reduction of total shade tree 
canopy cover of 35% (Nowak et al. 2001). The enormous destructive potential of ALB is because it 
attacks healthy trees and spends most of its time as a larva, boring inside large branches and tree 
trunks, with very few external signs, while adults are often concealed in the leafy canopy. It has a 
broad host range attacking 19 deciduous tree species belonging to 13 genera (Hajek 2009).  
 
Host preferences include maples (especially sugar, Norway and red), poplars, willows, elms, and 
horsechestnut (Gao et al. 1997 and Sawyer 2003). Thus, ALB poses a serious risk to high-value trees 
in nurseries, arboreta and residential landscapes. It is estimated that ALB infestations in the U.S. were 
ongoing for 10 years or more before being discovered, usually by a member of the general public (A. 
Sawyer USDA-APHIS, pers. comm). Tree surveys to identify signs of infestation rely either on ground 
surveys or tree climbing. The first method is not very accurate (about 20%) and the second is time 
consuming and expensive. As a consequence there have been efforts for several years to develop a 
more efficient method for early detection of ALB using a trap baited with an effective lure. 
 
The need for early detection of ALB is especially important for public gardens, arboreta and the 
nursery and landscape industries where detection of ALB would require a robust, and likely costly 
response. In collaboration with USDA scientists, we have developed a trap for monitoring ALB using a 
male-produced pheromone in combination with plant volatiles as an effective lure that has been tested 
in the field in China and in Worcester, MA. This technology would be particularly useful for production 
nurseries, public gardens with landscape trees in the vicinity of current or previous infestations (e.g., 
Longwood Gardens near Philadelphia) and in arboreta.  
 
Objectives: 
(1) Identify the optimum plant volatile blend in combination with the male produced pheromone. 
(2) Deliver and train arboreta and green industry personnel how to deploy and monitor traps for ALB. 
 
Outcomes and Economic return on investment: 
Early detection of ALB in arboreta, public gardens, and production nurseries is critical to minimizing 
financial impacts. The earlier the detection, the fewer infested and at risk host trees that will have to 
be removed. In addition, early detection would permit the operation to protect nearby host trees by 

http://ento.psu.edu/directory/kxh25


injection of imidacloprid or other systemic pesticides, which are used by the USDA to treat each 
potential host tree within an 800 m radius of infested trees (USDA-APHIS, 2011). However, because 
large trees take months to distribute the insecticide throughout the trees' vascular systems and 
studies have differed regarding the extent to which imidacloprid is distributed uniformly within trees 
(Poland et al. 2006; Lewis & Molongoski 2007), the earlier ALB is detected in the area, the more likely 
nearby trees can be protected. 
 
The new technology that will come from this research will be an effective trap and lure system for 
early detection of ALB. It can be deployed and monitored during the flight season (summers) along 
edges of groups of potential host trees or on open-growing, specimen trees. Involvement of the green 
industry and public gardens will help protect these areas from new infestations of ALB and serve as a 
marketing tool for the industry.  
 
Present Status:  Research Done to Date 
Zhang et al. (2002) discovered and synthesized a male-produced ALB pheromone consisting of a 
blend of two dialkylethers, 4-(n-heptyloxy)butan-1-ol and 4-(n-heptyloxy)butanal that was 
subsequently shown to be attractive to virgin females (Nehme et al. 2009). Many cerambycid species 
have also been shown to use plant-derived compounds for long-range mate location (Hanks 1999), 
and studies conducted both in the U.S. and in China have investigated the feasibility of using host 
volatiles as attractants for ALB. Li et al. (2003) identified several compounds from ashleaf maple that 
are significantly attractive to ALB adults, including cis-3-hexen-1-ol, 1-butanol, 1-pentanol and 2-
pentanol. Wickham and Teale (2009) extracted volatiles from a range of ALB host trees in the U.S. 
and identified a number of compounds that are common across hosts and absent in non-hosts, 
including cis-3-hexen-1-ol, trans-caryophyllene, delta-3-carene, (-)-linalool, and linalool oxide. 
However, our knowledge about ALB attraction to plant volatiles remains limited. 
 
In 2007, we initiated research to identify a plant volatile and pheromone blend for ALB attraction. In Y-
olfactometer bioassays, we found that males were more attracted to plant volatiles than females 
(Nehme et al. 2009). Of 12 plant volatiles tested, (-)-linalool, cis-3-hexen-1-ol and linalool oxide were 
at least somewhat attractive to both genders, while delta-3-carene and trans-caryophyllene were 
attractive only to males. During the summers of 2007 and 2008, we tested different trap designs and 
lure combinations in the field in China using the pheromone blend at different concentrations and 
several plant volatiles that had shown promise as attractants in our Y-olfactomer studies. While 
Intercept traps baited with the male-produced pheromone alone caught significantly more females 
than control traps in both years, the addition of a mixture of (-)-linalool, cis-3-hexen-1-ol, linalool oxide, 
trans-caryophyllene and trans-pinocarveol significantly increased trap catches of females, 85% of 
which were virgin (Nehme et al 2010). 
 
After two seasons of testing a potential trapping system in China, we evaluated the best of the 
lure/trap combinations in the Worcester, MA infestation during the summers (adult flight periods) of 
2009 and 2010. In 2009, we deployed 85 Intercept panel traps using 6 different lure treatments and 
unbaited control traps at 9 different sites from mid-June to mid-September. Traps were hung on 
uninfested host trees using a simplified pulley system and checked every 2 weeks. In 2009, 9 ALB 
were trapped, all female, between August 21 and September 27. The most effective lure was the 
same combination of male pheromone and plant volatiles that proved most effective in China, 
consisting of the male pheromone and the same 5 plant volatiles described above. No beetles were 



trapped in empty control traps and only a few beetles were trapped by either the pheromone alone or 
plant volatiles alone. 
 
In 2010, we deployed 40 Intercept panel traps in Worcester using a simplified pulley system (line 
thrown over a limb). This simplified approach reduced the amount of time it took to install the traps. 
Traps were placed near recent infested tree finds where no pesticide had been applied. The first of 
two lure treatments, the male-produced pheromone and the 5 plant volatiles used in 2009 caught 3 
beetles/20 traps. The second lure, which was the same as the first except that trans-pinocarveol was 
omitted, caught 1 beetle/10 traps. No beetles were trapped in the 10 empty controls. All beetles were 
caught in late July through early September in 2010 and all were female. 
 
Using data provided by APHIS, we estimated the draw distance of the lure of at least 80 m. We also 
found that baited traps that failed to catch beetles were located at sites where known infested tree 
finds had been removed before the traps were deployed. In some locations where beetles were 
trapped, surveys had indicated all infested trees had been removed. After ALB were trapped and 
reported to APHIS, host trees in the areas around the trap were resurveyed, leading to the discovery 
of one or more additional infested trees. 
 
This proof of concept led APHIS to approve a large trapping study that we will be conducting in 
Worcester this summer (2011); we will deploy 500 traps on radial trap lines to help delimit the 
quarantine boundary and to serve as quality control checks in the core of the infestation where 
infested trees have been reported to have been cleared.  
 
While these results are promising, recent evidence suggests that an even more effective plant volatile 
blend is on the horizon. Over the last few months we have found that the volatiles produced by Acer 
mono, a maple used as a trap tree in poplar plantations in China, in combination with the male-
produced pheromone attracts not only females, but significantly attracts males as well. Given that the 
lure we now have only attracts females, finding a lure that will also trap males would greatly improve 
early detection of ALB. Thus, we propose a more thorough examination of plant volatiles in 
combination with pheromone lures on maples to optimize the lure for trapping both males and 
females. 
 
We also plan to test induced compounds associated with damage caused by ALB and other wood-
boring insects. Previous work has shown that such induced compounds often have significant effects 
on the behavior of foraging insects, as they can convey information about the identity and status of 
emitting plants (De Moraes & Mescher, 2004). Identifying induced compounds that are specifically 
attractive to ALB would be particularly useful in developing a trap that can be effective when deployed 
against a background of natural plant odors. 
 
 
 
 
 
 
 



2) Project Title: Production of Aromatic, Ornamental Plants for Screening of Essential 
Oils as Potential Biopesticides  
 

 
Primary Principal Investigator: Eugene K. Blythe Assistant Research Professor 
Institution: Mississippi State University 
Address: South Mississippi Branch Experiment Station, PO Box 193, Poplarville, 
MS 39470 
Email: blythe@pss.msstate.edu 
 
 
Significance / Objective: 
Novel, environmentally-friendly chemicals for control of plant diseases, crop-
damaging pests, and weeds are needed to replace pesticides that have been 

withdrawn from the market due to regulatory or economic reasons, or due to development of pest 
resistance (Wedge and Duke, 2006). In addition, public concerns over the negative effects of 
synthetic pesticides on the environment and human health have heightened the need for biocontrol 
methods and pesticides derived from biological sources. Natural pesticides offer advantages over 
traditional chemicals in often having unique modes of action with little mammalian toxicity, and 
generally do not persist in the environment (Duke et al., 2003, 2008). 
 
Natural products offer a vast, virtually untapped reservoir of chemical compounds with many potential 
uses. Natural products with activity against plant pathogenic microorganisms, insect pests, and weeds 
can be produced by plants, these plants often being grown as ornamentals in various region of the 
world (Cantrell et al., 2007; Fokialakis et al., 2006; Meepagala et al., 2005a, 2005b; Tabanca et al., 
2005a, 2007a, 2007b, 2007c; Wedge et al., 2008, 2009b). Natural plant products can also show 
effectiveness as deterrents of insects pests of humans  and animals (Wedge et al., 2009a).  
 
Laboratory and field methods of evaluating these natural plant products as pesticides have been 
developed (Abril et al., 2008; Sampson et al., 2005; Tabanca et al., 2008; Wang et al., 2008), along 
with methods for determining their active compounds (Demirci et al., 2006). Essential oils are volatile, 
aromatic compound produced by plants, many of which act as defensive chemicals against plant 
pathogens, insects, and herbivores. Some essential oils exhibit antimicrobial activity against a wide 
variety of microorganisms (Hammer et al., 1999) and, at certain rates. Essential oils can be used 
effectively for protecting food from contamination by pathogenic bacteria when incorporated in edible 
films (Du et al, 2009). Essential oils can also be used as natural antimicrobial agents for preservation 
of fish (Mahmoud and Miyashita, 2010). Of course, the more pleasantly fragrant essential oils of some 
crops are used for flavoring and perfumes, with such crops constituting the largest market for 
essential oils. 
 
In 2008, Dr. Blythe (author of this proposal) at the South Mississippi Branch Experiment Station 
(SMBES) produced and dried plant material of several species of ornamental, aromatic plant species 
for Dr. David Wedge, USDA-ARS Research Plant Pathologist at the National Center for Natural 
Products Research (NCNPR), leading to establishment of an official collaboration in 1999. The 
advantages of Dr. Blythe's collaboration as a horticulturist on Dr. Wedge's project include: 1) 
extensive experience and knowledge of ornamental plants, 2) contacts at commercial nurseries 
industry and botanical gardens, 3) experience with on-site collection, handling, and processing of 



propagation material, 4) ability to produce plant material for extraction of essential oils from 
identifiable plant sources, and 5) ability to produce dried, quality plant material in bulk quantity.  
 
Due in large part to seed funds provided by the Mississippi Agricultural and Forestry Experiment 
Station in 2010, over 100 plant taxa were collected, grown, dried, and boxed at SMBES for delivery to 
NCNPR by April 2011. The first refereed article (Tabanca et al., 2010a) and abstract (Tabanca et al., 
2010b) from this collaboration were published during the past year. Additional articles are in 
preparation for 2011 and beyond. 
 
The objectives of this project are as follows: 
1) Collect a wide assortment of aromatic oil-producing plants as seeds, cuttings, and plants from 
mostly domestic (and some international) sources. 
2) Propagate plants (by seed, cuttings, or other methods) obtained as limited quantities in Objective 1 
in order to produce bulk quantities needed for production, harvesting, drying, and packaging for 
delivery to the Natural Products Center in Oxford, MS where extraction of essential oils from the plant 
materials will take place. 
3) Establish in-ground and containerized stock plantings of cutting-propagated plants from Objective 3 
for initial harvesting of plant material and as a source of propagules for subsequent production as 
required for additional research needs. 
4) Screen essential oils for activity against plant pathogens (using Colletotrichum as the initial test 
organism), insect pests (using azalea lace bug as the initial test organism), and mosquitoes (as a 
larvacide, adulticide, and repellent). 
 
Results of the screening of essential oils as potential biopesticides can benefit the green industry in 
two primary ways: 
1. Identification of plant-based compounds or mixtures of compounds with activity against plant 
disease organisms and insect pests. With further development, these compounds can be developed 
into new agricultural chemicals. Being plant-based, these compounds can be viewed as 'natural', 
rather than 'man-made', with natural compounds more readily accepted by the general public. 
2. Future need for essential-oil-containing ornamental plants can create new markets for propagation 
nurseries in the mass production of seed-grown species or vegetatively propagated selections. 
 
Outcomes and Economic return on investment: 
The U.S. Environmental Protection Agency estimates that pesticide expenditures worldwide totaled 
more than $35.8 billion in 2006 and more than $39.4 billion in 2007 (Grube et al., 2011). Pesticide 
expenditures in the U.S. alone totaled $11.8 billion in 2006 and $12.5 billion in 2007, in proportions 
similar to those of world expenditures, with a relatively larger proportion of total U.S. expenditures on 
herbicides. 
 
Nursery growers, as well as other agricultural producers, are continually in need of new products to 
manage plant-damaging insects and disease organisms. Loss of chemical product registrations, 
development of chemical resistance by the plant pest, need to develop sustainable production 
practices, and public concern over chemical safety make the need for environmentally-friendly pest 
control chemicals with low human and animal toxicity even more urgent.  
 



The project described in this proposal seeks to establish a foundation for future development of new 
chemicals to battle plant disease organisms and insect pests using chemical obtained from an 
unexpected source essential-oil-producing ornamental plants. While the objective of this one research 
project alone is not to develop new, ready-to-use pesticide products, the information obtained from 
screening a wide range of essential-oil-producing plants can lead to future introduction of such 
products. 
 
Identification of effective, natural plant-based pesticides derived from ornamental plants can 
potentially lead to another outcome: a new market for ornamental species being grown for production 
of essential oils. Such a market would open up unique opportunities for nursery propagators. 
 
Present Status: Research Done To Date 
Identification and development of natural, plant-based pest control chemicals are needed that can 
demonstrate applicability in sustainable plant production systems. There are only a few new plant-
based products now being marketed, such as Requiem, an insecticide/miticide containing an extract 
of Dysphania (Chenopodium) ambrosioides. In addition, pelargonic acid, the active ingredient in 
several readily available herbicides on the commercial market, was originally isolated from geraniums 
(but is now produced synthetically).  
 
The effectiveness of these compounds highlights the potential for development of more plant-based 
products. In addition, the general public has a positive perception of plant-based compounds as being 
safe to use in comparison with synthetic chemicals. New specialty crops can be developed for 
production and extraction of their essential oils. 
 
Our research efforts in Mississippi are presently focused on screening a wide assortment of 
ornamental plant species, including members of the Amaranthaceae, Amaryllidaceae, Asteraceae, 
Lamiaceae, Lauraceae, Myrtaceae, Poaceae, and Rutaceae plant families. Over 250 different species 
and cultivars of ornamental plants have been obtained from mail-order seed suppliers, specialty 
nurseries, wholesale growers, botanical gardens, home gardens, landscape plantings, and naturalized 
plantings. Plants materials have been purchased from nurseries in states from Florida to Texas to 
California. Plants, cuttings, and seed have been collected with the kind permission of institutions 
including the J.C. Raulston Arboretum, San Francisco Arboretum, Sarah P. Duke Gardens, and 
Birmingham Botanical Garden. Plants have also been donated by nurseries, including Green Seasons 
Nursery (Florida), Ten Mile Creek Nursery (Alabama), and Nearly Native Nursery (Georgia). 
 
Results of screenings are presently being compiled for essential oils from perennial species of 
Tagetes, semi-woody and herbaceous species of Artemisia, ornamental species of Monarda, and 
woody and perennial species of Salvia, all originating from nursery-grown plants, ornamental seed 
suppliers, and plants in botanical garden display beds. These results will begin to be reported later in 
2011. Initial finding of positive activity with many of the essential oils indicates that there remains 
much undiscovered potential among ornamental crops and underused native plants. 
 
 
 
 



3) Project Title: Algal Mulch and Composted Algae to Improve Water and Nutrient 
Holding Capacity and as a Container Nursery Substrate Component 

 
Primary Principal Investigator: Joseph Albano, Research Horticulturist   
Institution: USDA-ARS-U.S. Horticultural Research Laboratory 
Address: 2001 South Roack Road, Fort Pierce, Fl 34945-3030 

 
Email: joseph.albano@ars.usda.gov 
Website: http://www.ars.usda.gov/pandp/people/people.htm?personid=11847 
Phone: (772) 462-5939 
Fax: (772) 4625986 
 
Significance / Objective: 
The objective of this research is to determine the value of algal compost as a component of nursery 
and foliage-crop substrates. Algal compost is the byproduct of an innovative method for purifying 
irrigation and runoff water from nurseries. In this commercially-available system, water is passed over 
algal colonies which purify the water by removing nutrients and organic compounds. The resulting 
algal biomass has potential for use as a nutrient-rich substrate component. 
 
Nursery crop production occurs in areas where urban communities, agricultural developments and 
protected ecosystems often exist in close proximity to each other. Due to these geographical 
constraints and regulatory issues, the trend is for nursery operations to retain and recycle runoff water 
onsite or to remediate runoff water prior to offsite discharge.  
 
Another trend which is already the case in some parts of the country, but sure to be a larger reality for 
many nursery operations in the future, is that source irrigation water will come in the form of 
degraded, treated municipal wastewater, i.e., gray water. A water treatment system that is proving to 
be effective for remediating runoff water of nutrients, and by its function, a means of improving 
degraded water sources for irrigation, is an Algal Turf Scrubber (ATS) system.  
 
An ATS is a shallow raceway system likened to an artificial stream where degraded water sources or 
runoff-water flows over a netting material which upon filamentous algae and diatoms grow, consuming 
nutrients in the process and reducing nutrient loads in such water so that it is suitable for reentering 
ground and surface water systems without impairing them. An ATS system provides the means to 
effectively and efficiently return captured nutrients back to the horticultural production system. This is 
accomplished by harvesting and processing the large quantities of nutrient-rich algal 
biomass/feedstock produced by ATS. Value is added by processing the algae into a product that can 
be incorporated into a substrate as physical component and nutrient source. 
 
The primary components of most nursery substrates include pine bark, sphagnum peat moss, sand, 
various composts, and other minor materials. Pine bark and peat moss prices have risen in recent 
years due partly to a downturn in the economy, but also because of the high cost for transporting the 
materials long distances. Currently, many Florida nursery producers use sphagnum peat moss from 
Canada, while Ohio nurseries use pine bark from Florida. Transport of bulk materials over long 
distances is becoming less sustainable and affordable. 
 



Initial research on short-term bedding plants has shown that algal compost improves crop growth 
compared to sphagnum peat moss. Some initial analyses indicate the chemical and physical 
properties of algal compost are appropriate for use in container substrates. However, there is 
currently no information on how these materials will perform (or change) over a 6 to 8 month 
production period typical of most containerized nursery crops. 
 
This research will benefit nursery producers by 1) further understanding the ATS system for cleaning 
impaired nursery irrigation and runoff water, and 2) by developing an alternative substrate component 
as a by-product of the ATS system. 
 
The objective of this research is to determine if algal compost generated from the ATS system is 
suitable for production of nursery crops. Measuring chemical and physical properties of such 
materials, and actual plant trials are necessary to ensure that the product itself and the crop produced 
from it meet acceptable nursery and consumer standards. This HRI-funded research will: 1) measure 
the chemical and physical properties of composted algae and algal mulch, 2) determine the composite 
physical properties of substrates composed partially or completely from algal compost, and 3) 
evaluate plant growth over a 6 to 8 month period to observe the long-term suitability of algal 
substrates. 
 
Outcomes and Economic return on investment: 
To fully explain the outcomes and economic return on investment and potential profits that should be 
realized by the green industry, the proposed research needs to be considered within the grander 
context of the research effort for which the research proposed here is but a component of. The larger 
"picture" is a sustainable production system that that has relevance to water resource management, 
nutrient management, and alternative substrates. This does not limit the possibility, however, that 
algae produced by algal turf scrubber water treatment systems may also have value as a biofuel, 
animal or fish feed, or as a constituent component in biodegradable products like horticulture pots. 
The avenues to profitability as a result of this research is in the development of new algal-based 
products, mainly substrates, that will reduce the cost associated with traditional commercial 
substrates and the possibility of producing crops of higher quality.  
 
There is also the branding and marketing aspects of this ATS system and algal-based product. The 
green industry may be able to increase their branding as a more environmentally-friendly and 
sustainable enterprise with the use of ATS and products produced from its operation. In summary, 
there are numerous outcomes and economic return on investment that can come from this project. 
 
Present Status: Research Done to Date 
An extensive literature search and review of active CRIS projects (i.e. current research information 
system; projects receiving federal funding) in USDA and at Universities returned no hits for research 
on the use of algae as a nursery crop substrate component outside of the current research effort 
represented by this proposal. The most relevant research is using Algal Turf Scrubber systems to 
remediate dairy manure effluent of nitrogen and phosphorous (Pizarro, et al., 2002; Mulbry, et al., 
2008) and testing such nitrogen and phosphorous-loaded dried algae as a biofertilizer (Mulbry, et al., 
2005).  
 



Their biofertilizer work involved amending a peat-based substrate with milled-dried algae in which 
cucumber and corn was grown. Results showed that algae, milled to pass a 2mm sieve, was 
comparable to inorganic fertilizer as a nutrient source based on plant tissue nutrient content and plant 
growth analyses (Mulbry, et al., 2005). This work is similar to the research proposed here in concept 
by utilizing filamentous algae to capture nutrients in effluent water and reusing nutrients to produce 
plants; and is different in that the proposed research here looks at accomplishing this as part of an 
alternative substrate for producing nursery crops.  
 
We have conducted significant work on using algal mulch and compost for floriculture crop production, 
but gaps in knowledge on how to use such products for container nursery crop production exists. At 
the time of submitting this proposal, algae from three ATS systems have been studied: Taylor Creek 
[(TC) Okeechobee County, FL], Egret Marsh [(EM) Indian River County, FL], and USDA-ARS Picos 
Road Research Farm [(PR), St Lucie County, FL]  
 
The organic/inorganic (O/I) component of ATS-derived algal products has been found to vary with 
source and degree of decomposition from 40/60percent O/I for TC composted algae to 60/40percent 
O/I for PR dried algae. Differences in O/I are not only due to the degree of water turbidity (i.e. 
sediments/minerals in water column) but also to the amount of diatom production making up the ATS 
algal community. Diatoms are algae that produce a silica shell and are the source of diatomaceous 
earth. Examining TC composted algae by electron microscopy revealed filamentous algae within a 
debris field of diatom skeletons (i.e. shells). 
 
Silicon is the second most abundant element in the Earth's crust. Its predominant form in soil solution 
is sillicic acid which is similar in properties to boric acid as both are weak acids which interact with cell 
components (Marschner, 1995). Unlike boron, however, silicon as an essential plant nutrient has not 
yet been determined. Nonetheless, silicon is deemed a beneficial element that through mechanical or 
chemical means imparts greater tolerance to abiotic and biotic stressors than without the element. 
Silicon fertilization was found to increase whole plant dry weight in orchid over the control that 
received no silicon (Vendrame et al., 2010).  
 
In sunflower, application of silicon in the form of potassium silicate resulted in plants that had longer, 
straighter, of greater diameter stems (Kamenidou, et al., 2008). Mattson and Leatherwood (2010), 
however, found that greenhouse crops vary in silicon accumulation and its subsequent impact on 
plant morphology. They surveyed 21greenhouse crop's response to supplemental silicon fertilization 
and discovered that 33 percent of tested species showed no silicon response, 19percent showed a 
plant height response, and 29 percent showed an increase in flower size. These affects are presumed 
to be "mechanical" in nature.  
 
Silicon has also been found to alleviate metal toxicity in plants, especially, Mn and Cu by reducing 
metal uptake (Li, et al., 2008). In St. Augustine grass grown on soil supplemented with calcium silicate 
was able to tolerate severe drought better than the control grass growing on soils with no incorporated 
silicon. Silicon has also been reported to enhance tolerance or resistance to biotic stressors related to 
bacteria and fungi, and insect pests by induced mechanical and/or chemical means (SAR) (Epstien, 
1999; Ma and Yamaji, 2006; Fauteux, et al., 2005; Keeping and Kvedaras, 2008). No information was 
discovered about silicon's impacts or benefits on container nursery crop production, but from our 
preliminary research, ATS-derived algae will provide this element in such substrates. 



 
Experiments testing the hypothesis that algal-based substrates are chemically and physically 
acceptable potting substrates for the production of floriculture crops were conducted in 2009-2011. In 
general, marigold and petunia plants that were grown in composted algae were superior in quality to 
plants grown in typical floricultural peat-based substrates as determined by three customer preference 
blind-surveys. Comments that were common among surveyors included that marigold growing in 
composted algae were greener, healthier, bushier, more compact with a greater number of larger 
flowers. Substrate analysis of Taylor Creek composted algae by the 1:2 (substrate : water by volume) 
method found that extract solutions contained levels of all fertilizer nutrients except molybdenum with 
levels of water-soluble nitrogen exceeding 280 ppm (data not shown); supporting previous work by 
Mulbry (2005) on the biofertilizer value of the product.  
 
Other work focused on the benefits and impacts of blending composted algae with commercial 
greenhouse peat-based substrates. In these studies, we found a positive influence on plant growth 
and quality as the percentage of composted algae was increased above 30percent. Blending also 
solved one of the major drawbacks of composted algae which is the bulk density of the raw product.  
 
Preliminary research is currently on going on the use of algal products as substrate components for 
nursery crop production. This work is limited to only one plant species, Ligustrum japonicum, grown in 
100percent Taylor Creek, Egret Marsh, or peat-based substrate. Observations to date are that plant 
growth in composted algae is comparable to peat-based substrate for both plant tops and roots. 


