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1. Impact Nugget (if applicable; <50 words):
Ex. New pear rootstock trial demonstrates that 2 rootstocks are reducing canopy volume by 50% which will allow growers to transition from inefficient low density orchard operations to efficient high density plantings in PNW.

2.   New Facilities and Equipment (<50 words): Include production areas, sensors, instruments, and control systems purchased/installed).
Ex. Sophisticated and modern regular and controlled atmosphere cold storage facilities were built at the University of Idaho Parma Research and Extension Center for our apple project, including several NC-140 projects in 2015. (do not include new trial plots unless it is a large block to service multi purpose fruit research)

3.   Unique Project-Related Findings (<50 words): How did it relate to the overall project objective/s?
Ex. Evaluation of 3 rootstocks (OHxF 87, OHxF 97 and Pyrodwarf) and 2 pear cultivars (Comice and Concorde) under Nova Scotian environmental conditions demonstrated the need for long establishment times to achieve production.  Other cultivars and rootstocks should be sought for the pear industry in Nova Scotia.

4.   Accomplishments Related to Each of the 5 Objectives (< 100 words each):

Objective 1.  Evaluate the influence of rootstocks on temperate-zone fruit tree characteristics grown under varying environments using sustainable management systems.

Provide highlights to trial coordinators. Let Trial coordinators summarize into < 2500 characters (with spaces) for all trials of each crop (Pears, Apple, Cherry, Peach, etc.). Highlights can and should be provided also in the state report for each trial listed in Objective 1 for the state.

2013 Pear Rootstock Training Systems Trial (Trial Leader).  This trial was designed to evaluate the main effects and interactions among rootstock (OH×F 87, OH×F 69 and Pyro 2-33), training system (single axe V, single axe vertical, bi-axe vertical), and intra-row spacing (0.9, 1.4, and 1.8 m) on ‘D’Anjou’ scion performance.  Significant main effects were observed: Rootstock- Pyro 2-33 trees were ~18% smaller than OH×F 87 and 69, which produced trees of similar size; Training System- Bi-axe trees were ~ 40% smaller and had more flower clusters than comparative single axe trees; Intra-row 
Spacing- Trees at 1 m spacing were 15% smaller than those planted at 1.5 or 2 m.  3rd leaf yields were inconsequential.

Objective 2.  Develop improved rootstocks for temperate-zone fruit trees using state-of-the- art genomic tools in breeding programs.
NA

Objective 3.  Accelerate adoption of new rootstocks by (a) improving propagation techniques and (b) acquiring new rootstocks from worldwide sources.

Ex. Rootpac 20 (Densipac) and Rootpac 40 (Nanopac) from the Spanish Company Agromillora Iberica were obtained for the planned 2017 Peach Systems Trial.

Objective 4.  Better understand the impacts of biotic and abiotic stresses on scion/rootstock combinations in temperate-zone fruit trees.

Ex. Prunus rootstocks that had P. dulcis or P. domestica in their lineage have had poor survival to Peach Tree Short Life Decline, but no rootstocks of 100% P. persica have died. 

Ex. Quince Cold Hardiness Assessment. Following a 3-year evaluation of cold hardiness on a subset of 60 quince taxa from the USDA- NCGR core collection (Einhorn and Postman, manuscript in preparation) 22 accessions showed less than 50% browning at -30 °C with no detectable differences in acclimation or de- acclimation relative to pear standards.  Twelve of these accessions were micropropagated (2014) and grafted to ‘Bartlett’ and ‘D’Anjou’ (with and without interstems) in 2015.  Trees will be finished in 2016 and established in Hood River, OR in 2017. 

Objective 5.  Enhance the sustainability of temperate fruit farming through development and distribution of research-based information utilizing eXtension.
NA
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5.   Impact Statements

Ex. In MA, 200 acres of trees were planted on dwarfing rootstock occurred during 2015 based on results of NC-140 research.  On this acreage, pruning and harvest labor declined by 50%, fruit quality and size increased by 20%, profit increased by 50%, and because of reduced canopy volume, pesticide use declined by 70%.

6.   Published Written Works (relative to NC 140 activities)

1. Books
Ex. Long, L., G. Lang, S. Musacchi, and M. Whiting. 2015. PNW 667 cherry training systems.
Pacific Northwest Ext. Publ. 667:50–56.
2. Refereed Journal Articles
Ex. Fallahi, E., B. Fallahi, B. Shafii, and Z. Zamani. 2014. Long-term Yield and Harvest Time Fruit Quality Attributes in Various ‘Fuji’ Apple Strains. Hortscience. 49(3):281-284.
3. Symposium Proceedings
Ex. Coneva, E Gregory L. Reighard, and J. Pitts. 2015. Peach Rootstock Evaluation in Alabama. HortScience 50(9):S51. (Abstr.).
4. Poster Presentations
Ex. Reighard, G.L., F. Souza and R. Pio.  2015.  Peach cell number and size is affected by crop load, cultivar and GDD.  ISHS Xth Symposium on Modeling in Fruit Research and Orchard Management.  June 2-5, 2015. Montpellier, France. [poster]
5. Popular Articles
Ex. Crassweller, R. & D. Smith. 2015. Nutritional analysis of new apple cultivars in high density plantings – 2014. PA Fruit News 95(2):24-26.
6. Other Creative Works (ex. Electronic)
Ex. Schupp, J. 2015. Is everything (still) just peachy? http://extension.psu.edu/plants/tree-fruit/news/2015/is-everything-still-justpeachy? March 6, 2015


7.   Scientific and Outreach Oral Presentations (relative to NC 140 activities)

Ex. Einhorn, T. 2015. Practical strategies to improve management and profitability of pear orchards.
Washington State Horticultural Association’s 111h  Annual Meeting, Yakima, WA, December 9, 2015. Oral presentation to members of the Pacific Northwest fruit industry.

Einhorn, T. 2015. Managing growth and development of sweet cherry. IV International Seminar on Cherries, Curico, Chile, October 20, 2015. Oral presentation of my research results to members of the Chilean tree fruit industry. Meeting hosted by Patricio Espinosa, PEC.

Einhorn, T. and Gibeaut, D.  2015. Water, PGRs and Freeze: 2014 Sweet Cherry Update.  2015
Cherry Research Review and MCAREC Update, the Dalles, OR, February 5, 2015. Oral presentation of research results to members of the regional fruit industry. Meeting hosted by MCAREC and Lynn Long, OSU Wasco County Extension.
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8.   Fund Leveraging (relative to NC 140 activities)

Gibeaut, D., T. Einhorn and L. Long. 2015 (2 years). New programs to increase sweet cherry fruit size and improve harvest quality. Washington Tree Fruit Research Commission and Oregon Sweet Cherry Commission. $117,973.

Einhorn, T. 2015. Improving fruit set, production efficiency and profitability of pears. NW Pear
Bureau and Fresh Pear Research Committee. $41,885.

Whiting, M., T. Einhorn, and I. Hanrahan. 2015 (2 years). Effect of near-harvest irrigation on fruit quality.  Washington Tree Fruit Research Commission and Oregon Sweet Cherry Commission. $45,833.

Einhorn, T. and B. Tuck. 2015 (3 years). New and Continuing Pear Rootstock, Training System, and Cultivar Evaluations. Columbia Gorge Fruit Growers Commission. $94,962.

Autio, W., R. Marini, T. Robinson, G. Reighard, G. Lang, and T.Einhorn. 2015. NC-140
Rootstock Research Trial Coordination. International Fruit Tree Association. $20,000.



OR State Report Addendum: Tables and Photos


Table 1. 2015 performance of 'D'Anjou' pear trees on three Pyrus rootstocks, trained to three training systems, and planted at three in-row spacings in Hood River, OR as part of the 2013
 NC 140 Pear Rootstock Training Systems  Trial. 	

 	Trunk size 	

Flower clusters 	Fruit at harvest

Treatment Effects


Rootstock

Above graft union   Below graft union 	no./tree 	no./tree
(cm2) 	(cm2)

OH×F 69 	22.5 a 	44.1 a 	13.6 a 	0.6
OH×F 87 	19.9 a 	38.7 b 	10.9 ab 	0.5
Pyro 2-33 	16.9 b 	39.3 b 	8.5 b 	0.7
Training system
Bi-axe 	14.4 b 	41.1 	15.5 a 	0.9
Single-axe 	23.2 a 	41.8 	9.2 b 	0.4
V 	21.7 a 	39.2 	8.3 b 	0.5
In-row spacing
3 ft. 	17.5 b 	37.1 b 	12.2 	0.5
4.5 ft. 	19.8 ab 	42.1 a 	10.3 	0.5
 6 ft. 	22.1 a 	43.1 a 	10.6 	0.9 	
Data are means of 6, 4-tree reps.




Table 2. 2015 performance of 'D'Anjou' pear trees on three Amelanchier rootstocks compared to OH×F 87.
 Planting was established in 2012 as a 1 m × 4 m V in Hood River, OR. 			 Rootstock	Flower clusters/tree 	Yield/tree 	Fruit/tree 	Avg. fruit wt. 	TCA 	Yield efficiency
(no.) 	 (kg) 	 (no.) 		(g) 	 (cm2) 	(kg/cm2 TCA) Amelanchier-10 	64.2 a 	4.3 a 	20.6 a 	209.2 ab 	13.3 b 		0.33 a Amelanchier-2 	61.3 a 	4.4 a 	19.7 a 	 225.6 a 	11.4 b 		0.39 a Amelanchier-7 	58.8 a 	4.1 a 	20.5 a 	204.6 ab 	10.8 b 		0.39 a
 OHxF87 	11.3 b 	0.4 b 	1.8 b 	187.4 b 	20.1 a 	0.02 b 	
Data are means of 6, 10-tree reps.
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