
1. Project Title: Alternative production systems for landscape nursery production
2. Project MDAHF #:  91653
3. Principal Investigator(s): Bert Cregg. Wendy Klooster, Tom Fernandez, Pascal Nzokou
4. Reporting period:  June 30, 2006- June 30, 2007.
5. Accomplishments during reporting period:

We planted 20 trees of eight species or cultivars (Autumn Blaze® maple, Red sunset® maple, Bloodgood planetree, Tulip poplar, red oak, Triumph™ elm, Accolade™ elm, and hackberry) in 25 gallon containers in a pine bark:peat moss (80:20) mix. The trees were placed in a Pot-in-Pot growing system with 25 gallon socket pots (Fig. 1).  The trees were planted as 1” - 1 ¼” bare root liners.  All trees broke bud and grew well after transplanting except for the hackberry trees, which were excluded from measurements and data analyses.  The trees were irrigated with a micro-sprinkler system to provide approximately 1.25” of water per week. For our initial research we examined the growth and physiological response of the trees to varying rates of fertilizer.  We applied controlled release fertilizer (Osmocote Plus 15-9-12) at four rates 100, 200, 300, or 400 g per container.  The fertilizer rates were based on the manufacturers recommended rate for 25 gal. containers (200 to 400 g) and a low rate (1/2 lowest recommended rate).  Monthly physiological measurements included maximum photosynthetic rate measured with an LI-6400 portable photosynthesis system, chlorophyll fluorescence measured with a Hansatech Plant Efficiency Analyzer and chlorophyll content measure with a Minolta 505 SPAD meter.  We collected a sample of 20 leaves from tree during the growing season in order to calculate specific leaf area (SLA).  Leaf area of each sample was measured with a leaf area meter (Li-Cor 301, Li-Cor Inc, Lincoln, NE).  The samples were subsequently dried and weighed.  Specific leaf area was calculated as the ratio of leaf area to leaf dry weight (cm2 g-1).  At the end of the 2006 growing season we covered the crowns of the trees with netting and collected leaf litterfall.  Litterfall was dried and weighed.  Individual tree leaf area was calculated as:

whole tree leaf area =  SLA x litterfall dry weight
2006 Results
-Growth and foliar nutrition
The response of caliper growth to fertilization varied among species in the first year after planting. (Fig. 2).  The elms and tulip trees had the largest response to fertilization, as caliper growth more than doubled from the lowest and highest level of fertilization.  Growth of plane tree and oaks did not vary in response to nutrition.  The lack of growth response of these trees may reflect that fact that they were slow to leaf out after transplanting and therefore had less opportunity to response to increased nutrient availability.  This observation is supported by the data on tree leaf area, which increased consistently with fertilization for all species except oaks and plane tree. (Fig. 3).  Foliar nitrogen concentration increased with fertilization rate for all trees except for the Autumn Blaze and Red Sunset maples (Fig. 4).  The lack of fertilizer effect on foliar N concentration of the maples likely reflects nutrient dilution since these trees had the largest leaf area response to fertilization.  Except for red oak and plant tree, leaf area continued to increase up to the highest level of fertilizer.  This suggests the trees are able to utilize the applied N rather than resulting in luxury consumption  
-Indirect measures of plant nutrition
We examined two indirect measures of plant response to fertilization, chlorophyll content (measured as a spectral reflectance using a SPAD meter) and chlorophyll fluorescence, which indicates efficiency of the leaf photosynthetic system.  Chlorophyll fluorescence was near optimum levels on two measurements dates in 2007 and did not vary among fertilizer levels (data not shown).  In contrast, SPAD meter readings collected at the same increased with fertilizer additions.  This suggests that SPAD meter may provide a more useful, quick and non-destructive indicator on fertilizer need than the chlorophyll fluorescence.
7.Other funding or contributions related to project:

	MAES/MSUE Project GREEEN
	$35,054

	Michigan Nursery and Landscape Association
	$3,750

	Michigan Christmas Tree Association
	$2,500

	Michigan Forestry and Parks Association
	$4,000

	J. Frank Schmidt and Sons Nursery (160 1-1 ¼” bare root liners)
	$7,000

	Nursery Supplies Inc. (200 25-gal pot-in-pot container systems)
	$3,204

	Renewed Earth, Inc. (container media)
	$500

	MSU grounds (Equipment and labor)
	$500

	Scotts, Inc. (controlled release fertilizer)
	$250
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Klooster, W.S., B.M. Cregg, R.T. Fernandez, and P. Nzokou.  2007.  Growth and physiology of landscape trees in response to varying nutrient levels in Pot-in-Pot production (Abstract).  HortScience 42:861.

[image: image1.jpg]= Liner pot
a Holds tree
u Taken by customer

= Socket pot
u Permanently
sunk in ground
n Provides support




Figure 1. Pot-in-Pot design system used in MSU Pot-in-Pot nursery trial.  Irrigation is provided by two micro-sprinklers in each container.
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Figure 2.  Caliper growth response of landscape trees to varying additions of controlled release fertilizer in the MSU Pot-in-Pot research trial. Fertilizer rates based on gram of 15-9-12 per 25 gallon container.
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Figure 3. Mean whole-tree leaf area in the MSU Pot-in-Pot fertilization trial, Summer 2006. Fertilizer rates based on gram of 15-9-12 per 25 gallon container.
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Figure 4. Leaf nitrogen concentrations of landscape trees in the MSU Pot-in-Pot fertilization trial, Summer 2006. Fertilizer rates based on gram of 15-9-12 per 25 gallon container.
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Figure 5.  SPAD Index of chlorophyll content of landscape trees in response to varying rates of fertilizer addition.  Fertilizer rates based on gram of 15-9-12 per 25 gallon container.
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