MDA Horticulture Fund

Final Report Year 3

1.
Project Title:

 Evaluation of disease and insect resistant elm hybrids and selections 

for the Michigan climate
2. Project MDAHF #:  94400 

3. Principal Investigator(s):  Gerard C. Adams, MSU Dept. Plant Pathology gadams@msu.edu 

4. Reporting period: FY-06, June 2006-June 2007 

5. Accomplishments during reporting period:
A. In spring of 2007, three additional cultivars, U. americana 'Louis & Clark-Prairie Expedition', U. parvifolia Emer I Allee 'Athena Classic' Lacebark Elm and U. parvifolia 'Ever Clear' Lacebark Elm (five replicates each) were randomly planted in the trial. A fourth cultivar U. americana 'Jefferson' was received in small pots and is being grown to larger size for fall 2007 planting. Two replacement trees of U. americana 'Valley Forge' and two U. parvifolia ‘Emer II Allee’. The  ‘Emer II Allee’ are officially excluded from the National Elm Trial but two trees were added to the Michigan MSU planting. Weed barrier and bark mulch was applied around each tree. 

B. A website was established for the National Elm Trial which will be used by the MSU Trial http://treehealth.agsci.colostate.edu/research/nationalelmtrial/NationalElmTrial.htm . 

C.  A second website is established for the Dutch Elm Disease (DED) extension bulletin that discusses elm cultivars with DED resistance: http://www.extension.iastate.edu/Publications/SUL4.pdf
D. For the second season, Japanese Beetle damage was heavy and leaves were collected to estimate susceptibility. 
Assessment of tree form and growth was measured after bud break and recorded.
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Measurement of susceptibility to Japanese Beetle feeding and rating of Elm cultivars


As the population of Japanese Beetles feeding on the elm leaves began to decline in 2006, leaves were collected from each tree in the replicated planting for comparison. Rather than using a estimated visual rating of defoliation, we decided to quantify the damage to samples of leaves taken from each tree and statistically compare the replicated cultivars to one another. We collected 20 random leaves from each of the 75 trees and brought them to the laboratory to determine the amount of leaf tissue removed per leaf by the Beetle herbivory. Our methods are a modification of those described by Dr. Doug Landis in

O'Neal ME, Landis DA, Isaac R (2002) An inexpensive, accurate method for measuring leaf area and defoliation through fdigital image analysis. J. Econ. Entomol. 95(6): 1190-1194. 

The original leaf area was measured using a flat bed scanner and Scion Image™ public domain software. And, the area of leaf tissue remaining after herbivory was measured using a LI-COR LI-3000 leaf area meter (LI-COR, Lincoln, NE). Percentage of leaf tissue remaining is then compared among cultivars in a Mean Separation test. This statistical comparison is in progress and results is provided below.
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RESULTS: Cultivar 4 = 'Homestead' U. glabra X U. carpinifolia X U. pumila and cultivar 9 = 'Accolade' U. japonica X U. wilsoniana, suffered greater than the other cultivars to damage by Japanese Beetle feeding. Next in severity of damage were cultivars 5 = 'Triumph' U. pumila X U. japonica X U. wilsoniana and 7 = 'Danada Charm' U. japonica X U. wilsoniana. Severity of Japanese Beetle damage was not correlated with any species of Ulmus in the background germplasm of a cultivar. In the literature, the Ulmus parvifolia shows greater resistance to Japanese Beetle feeding than other species. Our cultivars of U. parvifolia are not yet of sufficient size to compare with the well-established trees. 

Table of Cultivars planted by 2007: from NET web page. ‘

	
	Ulmus Species
	 Cultivar
	 Source

	1
	U. propinqua

(JFS Bierberich)
	 'Emerald Sunshine'
	J. Frank Schmidt & Son

	2a
	U. parvifolia
	Emer II Allee
	The Botany Shop

	2b
	 U. americana
	 'Princeton'
	Princeton Nurseries 

	3
	 U. carpinifolia X U. parvifolia
	 ‘Frontier’
	J. Frank Schmidt & Son

	4
	 U. glabra X U. carpinifolia X U. pumila
	 ‘Homestead’
	J. Frank Schmidt & Son

	5
	 U. pumila X U. japonica X U. wilsoniana
	 ‘Morton Glossy Triumph'
	J. Frank Schmidt & Son

	6
	 U. pumila X U. japonica
	 ‘Morton Plainsman Vanguard'
	J. Frank Schmidt & Son

	7
	 U. japonica X U. wilsoniana
	 ‘Morton Red Tip

Danada Charm' 
	J. Frank Schmidt & Son

	8
	 U. carpinifolia X U. pumila X U. wilsoniana
	 ‘Morton Stalwart Commendation'
	J. Frank Schmidt & Son

	9
	 U. japonica X U. wilsoniana
	 ‘Morton Accolade'
	J. Frank Schmidt & Son

	10
	 U. pumila X U. japonica
	 ‘New Horizon’
	J. Frank Schmidt & Son

	11
	 (U. glabra X U. carpinifolia X U. pumila) X U. wilsoniana
	 ‘Patriot’
	J. Frank Schmidt & Son

	12
	 U. glabra X U. carpinifolia
	 ‘Pioneer’
	J. Frank Schmidt & Son

	13
	 U. wilsoniana
	 ‘Prospector'
	J. Frank Schmidt & Son

	14
	U. americana
	‘Valley Forge’
	J. Frank Schmidt & Son

	15
	U. americana
	New Harmony'

Planted in 2006
	Princeton Nurseries 

	16


	U. americana
	'Jefferson'
	The Botany Shop &

 Phytotektor

	17


	U. americana
	'Prairie Expedition'
	Lee Nursery, Inc.

	18
	U.parvifolia
	Emer I 'Athena Classic' Lacebark
	Angel Creek Nursery, Inc.

	19


	U. parvifolia
	'Evercear' Lacebark
	Angel Creek Nursery, Inc.


6.
Planned activities for next reporting period:

We will be determining the original leaf area missing of Japanese Beetle damaged leaves from Spring 2007 using a flat bed scanner and Scion Image™ public domain software. And we are determining the area of leaf tissue remaining after herbivory using a LI-COR LI-3000 leaf area meter (LI-COR, Lincoln, NE). Percentage of leaf tissue removed is then compared among cultivars in an Analysis of Variance test. This statistical comparison is in progress and results will be provided for the Final report in July 2008. Assessment of tree form and growth will be measured at bud break and recorded as 2007 growth. Data on tree assessments will be appended to the final report.

7.
Other funding or contributions related to project:

Grant proposals will be written and submitted by spring deadlines to International Society of Aboriculture and the Horticultural Research Institute.

8. 
Publications/ outreach activities related to project:

Approximately, 50 MSU undergraduate and graduate students were driven to the Elm trial location and received a detailed discussion of the trial's purpose, the history of the cultivars, and the current results of performance evaluations. The graduate students in the course Plant Pathology 885, Plant Diseases in the Field, were taken to the trial planting and it was discussed.  Extension bulletins on Dutch Elm Disease that feature photographs and descriptions of DED resistant elm cultivars were distributed to the MSU students majoring in horticulture and forestry during the PLP/ENT 407 DISEASES AND INSECTS OF FOREST AND SHADE TREES course in May 2007.

Photographs of the Michigan State University Elm Trial July 2007
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Sheet1

		Cultivar #		Cultivar		1		2		3		4		5		extra		Mean		StDev

		1		Emerald Sunshine		0.9966524894		0.9352975751		0.9869699492		0.9865498582		0.9806029299				0.9772145603		0.0241281122

		2b		Princeton		0.9648775699		0.9796176986		0.9706942218		0.9764390302		0.9536874606				0.9690631962		0.0102761058

		3		Frontier				0.982844915		0.9936785768		0.9662829012		0.967860853				0.9776668115		0.0130248432

		4		Homestead		0.9523375227								0.9254540931				0.9388958079		0.0190094554

		5		Triumph		dead		dead		0.9730113636		0.9330384524		dead				0.953024908		0.0282651166

		6		Vanguard		0.9602059846		0.9697042887		0.9584454093		0.9542501025		0.9874876731				0.9660186916		0.0132678432

		7		Danada Charm		0.943967271		0.951623226		0.9739488046		0.9768955015		0.9295091521				0.955188791		0.0201320578

		8		Commendation		0.9611069754		0.9989258861		missing		0.9790335555		0.966158229				0.9763061615		0.0168630406

		9		Accolade		0.9517392626		0.9821169873		0.9252180055		0.9339332288		0.9140801156				0.94141752		0.0265930328

		10		New Horizon		0.9693581159		0.9850411003		0.9762474016		0.946765481		0.9562494173		0.9871609068		0.9701370705		0.0153395642

		11		Patriot		0.9689005051		0.9450902626		0.9875723662		0.9899040876		0.9544609665				0.9691856376		0.0197788416

		12		Pioneer		0.9799272965		0.9748457896				dead		dead				0.9773865431		0.003593168

		13		Prospector		0.9892986025		0.9579954312		0.9707278173				0.9814279186				0.9748624424		0.0135781612

		14		Valley Forge		dead		0.9848536574		0.9952495491		0.9648883557		0.954636938				0.974907125		0.0184752442

		15		New Harmony		0.9944995293		0.9616295443		0.9702456841		0.9953979721		0.9892937132				0.9822132886		0.0153446578
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Height

		7.0544120833

		6.0666666667

		7.3743854167

		4.9333333333

		7.2093991667

		7.4666666667

		9.11924

		10.2333333333

		8.2040172222

		7.775

		9.10424125

		9.35

		8.77426875

		8.85

		7.4043829167

		7.15

		7.5693691667

		7.45

		9.2492291667

		8.2666666667

		10.4291308333

		9.3833333333

		7.9093408333

		7.9333333333

		7.9093408333

		7.6

		7.0244145833

		7.9666666667

		6.1594866667

		5.2833333333



Feet in Tenths
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2005

2006

delta>Growth in Height

Cultivar numbers



Width

		3.3197233333

		1.95

		2.8247645833

		1.4666666667

		3.4597116667

		2.5333333333

		2.9497541667

		3.0833333333

		3.0839922917

		1.2666666667

		6.1444879167

		4.1166666667

		5.2495625

		4.15

		5.3695525

		3.75

		5.08457625

		3.4

		4.2696441667

		2.3166666667

		5.17456875

		3.5166666667

		2.3048079167

		1.55

		7.1144070833

		3.4833333333

		3.8646779167

		1.9833333333

		2.4097991667

		0.6833333333
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DBH2

		0.5583333333

		0.3713333333

		0.5666666667

		0.3766666667

		0.675

		0.4653333333

		0.8666666667

		0.6286666667

		0.6466666667

		0.393

		1.1583333333

		0.83

		1.225

		0.7806666667

		0.9333333333

		0.628

		0.8083333333

		0.5926666667

		1.2

		0.7306666667

		1.2833333333

		0.766

		0.8333333333

		0.492

		1.0166666667

		0.536

		0.6833333333

		0.4646666667

		0.6333333333

		0.5286666667
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Sheet1

		Cultivar # 2006		Block # 2006		DBH       (inches in tenths) 2006		Height       (Feet in tenths) 2006		Crown width  (Feet in tenths) 2006		Cultivar Number         (1-14) 2005		Block Number  2005		DBH @ Planting  (inches in tenths) 2005		Height @ Planting (feet in tenths) 2005		Crown width  (Feet in tenths) 2005						Cultivar				DBH       (inches in tenths) 2006-2005		Height @ Planting (feet in tenths) 2006-2005		Crown width  (Feet in tenths) 2006-2005

		1		1		0.7		7.20		3.90		1		1		0.22		3.3		2.6						1				0.56		7.05		3.32

																										1				0.37		6.07		1.95

		1		2		0.2		5.70		2.40		1		2		0.00		2.7		1.8						2b				0.57		7.37		2.82

																										2b				0.38		4.93		1.47

		1		3		0.95		9.99		3.90		1		3		0.60		11		2						3				0.68		7.21		3.46

																										3				0.47		7.47		2.53

		1		4		0.6		9.09		3.00		1		4		0.70		9.4		2.5						4				0.87		9.12		2.95

																										4				0.63		10.23		3.08

		1		5		0.9		10.35		6.72		1		5		0.71		10		2.8						5				0.65		8.20		3.08

																										5				0.39		7.78		1.27

		1				0.56		7.05		3.32						0.37		6.07		1.95						6				1.16		9.10		6.14

																										6				0.83		9.35		4.12

		2b		1		0.9		8.91		2.70		2b		1		0.44		5.9		6						7				1.23		8.77		5.25

																										7				0.78		8.85		4.15

		2b		2		0.9		9.60		4.80		2b		2		0.49		5.8		0.7						8				0.93		7.40		5.37

																										8				0.63		7.15		3.75

		2b		3		0.5		9.90		2.40		2b		3		0.51		5.8		0.6						9				0.81		7.57		5.08

																										9				0.59		7.45		3.40

		2b		4		0.7		8.25		3.75		2b		4		0.46		6		0.6						10				1.20		9.25		4.27

																										10				0.73		8.27		2.32

		2b		5		0.4		7.59		3.30		2b		5		0.36		6.1		0.9						11				1.28		10.43		5.17

																										11				0.77		9.38		3.52

		2b				0.57		7.37		2.82						0.38		4.93		1.47						12				0.83		7.91		2.30

																										12				0.49		7.93		1.55

		3		1		0.5		6.18		2.25		3		1		0.38		6.5		2						13				1.02		7.91		7.11

																										13				0.54		7.60		3.48

		3		2		0.95		9.60		6.99		3		2		0.65		9.5		4.4						14				0.68		7.02		3.86

																										14				0.46		7.97		1.98

		3		3		1		9.81		4.92		3		3		0.62		10.3		4.5						15				0.63		6.16		2.41

		3		4		0.3		6.90		0.60		3		4		0.29		7.9		0.8						15				0.53		5.28		0.68

		3		5		1.3		10.77		6.00		3		5		0.85		10.6		3.5

		3				0.68		7.21		3.46						0.47		7.47		2.53

		4		1		0.9		8.43		3.60		4		1		0.58		10.3		4

		4		2		1		9.39		2.10		4		2		0.72		11		3

		4		3		0.9		9.54		3.60		4		3		0.65		10		3.3

		4		4		0.6		8.28		1.50		4		4		0.49		10		2

		4		5		1		9.54		5.40		4		5		0.68		9.5		3.4

		4		5		0.8		9.54		1.50		4		5		0.65		10.6		2.8

		4				0.87		9.12		2.95						0.63		10.23		3.08

		5		1		0.6		7.59		0.51		5		1		0.52		9.3		0.9

		5		2		0.2		6.15		0.60		5		2		0.25		7.35		0.8

		5		3		0.8		9.00		0.15		5		3		0.50		10		1.9

		5		4		1.6		12.84		6.60		5		4		1.06		13		3.3

		5		5		0.3		5.55		0.30		5		5		0.02		7		0.7

		5				0.58		6.85		1.36						0.39		7.78		1.27

		6		1		1.3		11.31		6.84		6		1		0.93		11		4.5

		6		2		1.35		9.90		7.05		6		2		0.94		10		6.3

		6		3		1.5		9.99		7.38		6		3		1.09		11		5.5

		6		4		1.5		12.15		8.10		6		4		0.98		12.6		4.4

		6		5		1.3		11.28		7.50		6		5		1.04		11.5		4

		6				1.16		9.10		6.14						0.83		9.35		4.12

		7		1		1.3		10.71		7.08		7		1		0.86		10		6

		7		2		1.5		10.50		6.96		7		2		1.00		11.6		5.5

		7		3		1.6		10.98		6.54		7		3		1.06		11		5

		7		4		1.05		9.63		4.20		7		4		1.03		9.5		4.4

		7		5		1.9		10.83		6.72		7		5		0.74		11		4

		7				1.23		8.77		5.25						0.78		8.85		4.15

		8		1		1.7		12.69		7.65		8		1		1.09		12.6		6.7

		8		2		1.2		9.69		6.96		8		2		0.70		9		3.9

		8		3		0		0.00		0.00		8		3		0.00		0		0

		8		4		1.6		12.09		7.80		8		4		1.02		11		5.3

		8		5		1.1		9.96		9.81		8		5		0.96		10.3		6.6

		8				0.93		7.40		5.37						0.63		7.15		3.75

		9		1		0.9		9.06		3.30		9		1		0.65		7.9		2.9

		9		2		1.15		10.26		7.35		9		2		0.82		11.6		6.5

		9		3		1.1		8.46		6.69		9		3		0.73		8.6		3.5

		9		4		1		9.00		6.57		9		4		0.65		8.6		3.1

		9		5		0.7		8.64		6.60		9		5		0.71		8		4.4

		9				0.81		7.57		5.08						0.59		7.45		3.40

		10		1		1.5		10.89		4.92		10		1		0.76		9		2.4

		10		2		1.5		12.00		4.35		10		2		0.98		11		2.8

		10		3		1.3		10.53		6.90		10		3		0.89		10.6		4

		10		4		1.5		10.53		5.55		10		4		0.82		9		1.6

		10		5		1.4		11.55		3.90		10		5		0.94		10		3.1

		10				1.20		9.25		4.27						0.73		8.27		2.32

		11		1		1.6		13.41		8.70		11		1		0.92		10		5

		11		2		1.6		13.29		7.20		11		2		0.94		9.7		4.3

		11		3		1.4		11.13		4.50		11		3		0.73		12.6		3.2

		11		4		1.4		11.04		4.95		11		4		0.92		11		4.6

		11		5		1.7		13.71		5.70		11		5		1.09		13		4

		11				1.28		10.43		5.17						0.77		9.38		3.52

		12		1		1.2		13.89		5.13		12		1		0.76		10		3.8

		12		2		1.9		8.31		3.90		12		2		0.52		8.6		1.9

		12		3		1		9.63		3.60		12		3		0.67		10		2.2

		12		4		0.5		8.25		0.60		12		4		0.48		10		0.8

		12		5		0.4		7.38		0.60		12		5		0.52		9		0.6

		12				0.83		7.91		2.30						0.49		7.93		1.55

		13		1		1.4		9.60		10.35		13		1		0.80		8.4		5.6

		13		2		1.3		9.81		9.30		13		2		0.78		10		5

		13		3		1.1		9.60		9.30		13		3		0.66		9		4.8

		13		4		1.2		8.82		6.99		13		4		0.90		10		4.6

		13		5		1.1		9.63		6.75		13		5		0.08		8.2		0.9

		13				1.02		7.91		7.11						0.54		7.60		3.48

		14		1		0.3		3.00		0.00		14		1		0.44		9.3		0

		14		2		0.8		11.49		4.89		14		2		0.40		8.5		4.3

		14		3		1.1		9.60		7.50		14		3		0.69		10		3.5

		14		4		1		9.69		6.15		14		4		0.66		10		0.3

		14		5		0.9		8.37		4.65		14		5		0.60		10		3.8

		14				0.68		7.02		3.86						0.46		7.97		1.98

		15		1		0.8		7.53		2.16		15		1		0.60		6.4		0.9

		15		2		0.6		7.32		1.50		15		2		0.47		6.3		0.8

		15		3		0.8		8.01		2.70		15		3		0.68		6.3		0.8

		15		4		0.8		6.30		4.20		15		4		0.66		6.1		0.7

		15		5		0.8		7.80		3.90		15		5		0.76		6.6		0.9

		15				0.63		6.16		2.41						0.53		5.28		0.68



DBH:
please mark site on tree for future diameter measurement with a paint line or marker
measured to nearest 0.10 inch

measured in tenths of feet with a height pole

DBH:
please mark site on tree for future diameter measurement with a paint line or marker
measured to nearest 0.10 inch




