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Background

Current management practices in containerized crop production maximize plant growth by supplying adequate or excess nutrient and water inputs.  Nutrient use efficiency remains less or equal to 50% in nursery production, in part, because of the inert softwood bark used as a primary component of soilless substrate.  One technique to increase nutrient use efficiency would be to engineer a substrate with increased nutrient buffering capacity.  Clay may be such a component.  Clay has been used in the past to generically describe an inorganic mineral aggregate to amend a peat- or bark-based soilless substrate that increased water and nutrient buffering capacity.  Clays, like soils, are not the same due to differences in physical and chemical properties.  The effectiveness of clay will differ with mineral: type (2:1, 1:1), handling (temperature treatment, particle size), and source or location mined (chemical composition).  The type of clay and heat treatment (pasteurized or calcined) are important factors affecting water holding capacity and available water content, thus determining water buffering capacity.  These factors, in addition to chemical composition and particle size, determine nutrient content and retention in the substrate and availability to the plant.  Industrial mineral aggregates with various chemical composition, aggregate size, mineralogy, and temperature pretreatment have been used effectively as chemical absorbents, fertilizer carriers, or barrier clays to contain heavy metals.
Soilless substrates composed primarily of Douglas fir bark are used extensively in the Willamette Valley to produce containerized ornamental crops.  This substrate provides good physical characteristics for maximum growth, producing a salable plant quickly with high nutrient and water inputs.  Water and nutrient use efficiency is a concern for growers due to increasing local, state, and federal intervention with water use, water availability and regional environmental impact.  Growers are now attempting to remain at the forefront of input use efficiency for maximized economic benefit with minimal government intervention.  
Current and past research has examined minimizing inputs and maximizing retention of water and nutrients.  Increased efficiency has been achieved by reducing water volume applied, adjusting water application timing, increasing water application efficiency, optimizing fertility rates, and amending soilless substrates to retain both nutrients and water.  While many of these practices have been adopted by the nursery industry, there has been little change in substrates since the introduction of Douglas fir bark media due to cost, acceptance, and availability.  The introduction of a new substrate component or 
Evaluation of clay amendments for Douglas fir bark (cont.)
amendment that decreases water use and increases nutrient use efficiency could ease economic and governmental concerns by partially reducing the need for infrastructural changes.  Little research has been reported using clay with Douglas fir bark; however personal communication and a previous study in pine bark-based substrate have shown clay to be a feasible soilless substrate amendment that can increase nutrient and water efficiency.  
Project Objectives
This initial project will look at a number of regional mineral aggregates with the following objectives: 1. Evaluate the physical and chemical composition of regional and local clay minerals to determine if they can increase water and nutrient buffering in soilless substrates.  2. Evaluate the effect of a clay mineral amendment on the physical and chemical properties of Douglas fir bark based soilless substrate.  3. Evaluate root and shoot growth of three taxa in clay-amended Douglas fir bark substrate at 6% by volume.

Methods and Time Line

Summer 2006.  Pot-up plant evaluation of three taxa (hydrangea, laurel, azalea) in zeolite- or bentonite-amended Douglas fir bark substrate (6% by vol.) compared to Douglas fir bark only.  

Fall 2006.  Initial plant evaluation to determine root and shoot growth of three taxa in zeolite- or bentonite-amended Douglas fir bark substrate and Douglas fir bark alone.  
Winter 2006/2007.  Determine physical and chemical properties of clay minerals individually and when used in conjunction with a Douglas fir bark substrate.  
Summer 2007. Final plant evaluation to determine root and shoot growth of three taxa in zeolite- or bentonite-amended Douglas fir bark substrate (6% by vol.) and Douglas fir bark alone.   
Budget Summary

Salary 
7,872
Other Payroll expense
5,748

Services and Supplies
  5,320

Total
$18,940

Benefit to Nursery Industry


Determine and evaluate various clay mineral amendments available in the northwest and evaluate the chemical and physical benefits of in Douglas fir barb- based substrates.  
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