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Abstract

Specific guidelines for shade trees (and other nursery crops) should be developed to assist nursery growers in fine-tuning fertilization and soil management.  Perhaps most important are the elemental bases (magnesium, calcium, manganese, zinc, iron, copper, etc.) and the balance of each element to the others.  Because these mineral nutrients compete with one another for plant uptake, controlled experiments evaluating each individually would offer little information for interpreting soil tests.  A more effective approach would be to analyze soil and tissue samples from trees, being grown in nurseries, ranging from poor to excellent quality.  Analyzing the results of these tests will provide insight on how the mineral nutrients and their ratios to the other nutrients affect plant growth.

Determining soil test guidelines for all shadetree species would be a lofty goal.  To prioritize this effort, red maple (Acer rubrum) was selected as the first case study because of an obvious nutritional problem that manifests each year in late summer.

There were two objectives for this project.  First, to determine which soil or tissue factors, or combination of factors, cause the chlorosis commonly observed in field grown red maples.  The second objective is to develop guidelines for mineral nutrients, organic matter, and pH specifically for maples and shade-tree production in general. 

Progress:
This year’s research was conducted similarly to research done in 2003.  ‘Red Sunset’ maples (Acer rubrum) with one-year and two-year old tops were selected as the test subject for this study.  During late June, bareroot shadetree nursery fields throughout the Willamette Valley were selected for analysis.  From each nursery, a block of 20 trees within a single row was randomly selected.  Trees were measured for caliper, height, quality, and soil compaction.  In addition, foliar samples were collected and analyzed for the following properties: total nitrogen, phosphorus, potassium, calcium, magnesium, boron, manganese, zinc, copper, and iron.  Soil samples were also collected and measured for: pH, total salts, organic matter, nitrate, ammonium, phosphorus, potassium, calcium, magnesium, sulfur, boron, manganese, copper, iron, and total bases.


Starting in the last week of August, 94 additional samples were collected from the same nurseries.  Data are being collected similarly to the first collection date.  In addition to sampling from the same trees as the first collection date, two additional plots within the same field were selected.  Additional plots were chosen so trees characterized as ‘healthy’ and those characterized as ‘poor’ in the same field could be compared.  This type of direct comparison will highlight the cause of maple chlorosis.

Results


Results from this year’s research are similar to those from last year.  From data collected in June, it appears that the relationship between soil pH and foliar manganese in field grown maples is the same for one-year and two-year trees. 

[image: image1..pict]Figure 1.  The relationship between soil pH and foliar manganese in one-year (diamonds) and two-year (squares) red maples, samples collected in June.  

August data is still being analyzed.  However, initial analysis indicates that foliar Mn is highly correlated to soil pH and soil sulfur levels.  This agrees with data collected the previous year.  These data also indicate that trees with two year tops are more responsive to soil nutrient levels than trees with one year tops (foliar Mn was found to be correlated to more variables among 2-year trees than 1-year trees).


Results of this study were presented at the Shade Tree Grower’s Meeting held annually at NWREC (mid October).  An official OSU publication is currently being prepared, and should be ready for distribution to nursery growers by mid-2005.

