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Background

The goal of the project is to determine the effect of container architecture on root and shoot growth of trees grown from liners to salable or transplant size.  Root development in production has been thought to greatly impact root structure of the final tree crop.  Traditional plastic containers can result in root circling and other malformations that are undesirable.  Alternative container types that prune roots mechanically or via air-pruning claim to result in a superior root system.  These claims are largely unsubstantiated.  

Alternative containers have a niche use in Oregon where small trees or whips are grown, shifted up into larger traditional containers, and the alternative containers (often expensive and difficult to ship) are re-used by the nursery.  Despite their acceptance by some nursery operations, they have not been critically evaluated for their influence on water use efficiency, nutrient use efficiency, root structure, or plant growth.  Most importantly, alternative containers have not been evaluated for their impact on post-transplant growth.  

There is minimal existing research that compares the effect of container type on plant growth and no research investigating container type on tree quality and growth after shifting to larger containers.  Most research on alternative containers is with respect to production of larger caliper/size shade trees.  Marshall and Gilman (1998) reported container type did not affect red maple root dry mass, however air root pruning containers decreased sidewall root deflection.  In a follow-up study Gilman (2003) reported that had red maple had a larger trunk diameter when roots were air pruned due to container type, but root number, length and distribution were unaffected.  Gilman further speculated that there was no measurable benefit for root outgrowth from air pruned containers after 5 months in the landscape.  

Our research will look specifically at the effect of container type on shade tree production, and then on post-production growth in traditional containers.  Our research will be uniquely adapted for Oregon nursery growers that are more interested in using these alternative containers for small tree liner and whip production, instead of for finished crop production.
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Objectives

The objectives for this study are two-fold:  1. Evaluate the effect of container architecture on tree growth and water use efficiency.  2. Compare the effect of container architecture on both tree growth and post production growth of coarse and fine rooted trees 

Methods and Timeline
Fall 2006.  Contact container manufacturers, growers, and researchers, to define experimental protocol, plant taxa, and unique container types of interest. 

Winter 2006.  Acquire materials and finalize experimental protocol.

Spring 2006.  Fine and coarse rooted trees of Red maple (Acer rubrum L.). and honey locust (Geditsia triacanthos L.), respectively, will be potted in alternative containers.  Container types may include, but not limited to, plastic standard, Accelerator, Rootmaker, SuperRoots, and Root Builder or the fabric Root Trapper and Smart pot.  All liners will be potted in an industry representative, fertilizer amended Douglas fir bark with known particle size and physical properties. 
Summer 2007. Trees will be irrigated via traditional practices or monitored and adjusted weekly to maintain an 0.2 leaching fraction (water leached / water).  Water use will be used to compare use efficiency of a given liner in various container types.  
Fall 2007.  Initial evaluation, in which half of the trees will be harvested.  The remaining plants will be potted in traditional plastic containers and grown on.  
Spring 2008.  Final evaluation of tree liners grown in traditional containers.  Plant evaluation at both harvests will include shoot and root visual rating, dry weight, shoot height, shoot caliper, and root length.  Visual rating will include digital photographs of representative root systems produced using each container.
Budget Summary

Salary
9,280
Other payroll expenses
6,760

Supplies
  3,890

Total
$19,930

Additional funding has been requested J. Frank Schmidt Charitable Foundation.

Benefit to Nursery Industry


This study will compare various container types “side by side” using the same species and cultural practices to determine if there are any positive benefits in growth or water use in coarse or fine root tree liners.  Furthermore, this research will evaluate post-liner growth in traditional containers to determine if benefits from container architecture continue through the production cycle and sale.
PAGE  
1

