
NC-140 Annual Report 
2017 - Utah

Authors: 	Brent Black*
	Andrew Swain
	Teryl Roper

Growing Season Observations
The 2017 growing season was challenged by repeated late spring freezes that affected peach and apple crops across the state.  At the research farm, the apple crop was severely limited.  Interestingly, the peach and tart cherry crops were less severely affected. 


1. Impact Nuggets
None

2. New Facilities and Equipment
We continue to test and refine a GPS-based trailer mounted ceptometer that was initially constructed in 2016. This has been used to map light interception in the 2010 Fuji planting as well as the 2010 HD tart cherry experiment.  Data analysis is underway, and we are currently trying to recruit a student to continue this project.  

3. Unique Project-Related Findings
In a project completed in 2016, graduate student Stuart Adams compared hydraulic conductance of weak and strong graft-forming scion and rootstock combinations and was unable to detect conductance differences that correlated with graft strength.  A 2 scion x 2 rootstock factorial of weak and strong rootstock and scion combinations was planted into a research block at the Kaysville research farm in 2015, and subjected to drought cycles during both 2016 and 2017, and stem water potential monitored at 2-day intervals.  In 2016, there were no dramatic treatment differences.  In 2017, the drought cycles were extended, and weaker graft forming combinations did show significantly lower stem water potential readings than the strong graft forming types.  This will again be followed in 2018. 

USU M.S. student Sheriden Hansen has been studying the response of tart cherry to different pruning strategies, including renewal cuts and hedging.  She has noted significant differences in pruning response that correlates with overall rootstock vigor.  (She will be attending and presenting her work).

PhD student Will Wheeler has picked up on research initiated by graduate student Lance Stott on recovery of cherry rootstocks to drought stress.  He will be attending and discussing his work.




Accomplishments related to each objective

a. Objective 1 
Plantings

1a. 2009 Redhaven Peach Rootstock Trial (Kaysville Planting).  (Table 1).  This experiment was concluded in 2017.  
In addition to the standard yield and tree growth protocol, six rootstocks were selected for destructive sampling of root distribution at the end of the season.  Selected rootstocks (in order of relative size) were Viking, Lovell, Krymsk 86, Penta, HBOK 32, Krymsk 1.  Root cores were collected in an array around one quadrant of 5 replicate trees for each rootstock to map root distribution.  Root samples are currently being analyzed.

1b. 2009 Redhaven Peach Rootstock Trial (South Shore Farm Planting).  (Table 2).  Data collection in this orchard also concluded in 2017.  
In addition to the standard yield and tree growth protocol, leaf chlorophyll was measured periodically throughout the experiment to quantify iron chlorosis. These results are currently being analyzed and will be published separately.

1c.  2009 Peach Crop Physiology Trial.  Due to insufficient fruit set in prior years, the trees in this trial have been removed.  

      2a.  2010 Aztec Fuji Apple Rootstock Trial (Kaysville) (Table 3).  Yields were low and sporadic.

      2b.  2010 Honeycrisp Apple Rootstock Trial (Santaquin).  We ceased collecting data at this off-station location in 2015 as the cooperator decided to remove the planting. 

      3.  2010 High Density Tart Cherry planting.  Planted in April 2010 with 4 rootstocks (Gisela3, 5, 6 and Mahaleb), 3 training systems (1, 2 and 4 leaders), and 4 tree spacings (4, 6, 8 and 10’) in an incomplete factorial.  Mechanical harvest was carried out in 2017 after making some additional modifications to the harvester.  This orchard was also used for detailed studies of renewal pruning and hedging studies (Hansen graduate student project)

     4.   2014 Fuji Apple Rootstock Trial.  (Table 4). Yields were extremely low in this block.

	5.  2017 High Density Tart Cherry planting.  We received two sets of these trees.  One was planted at the Kaysville Research Farm, and another at a grower cooperator site in Genola, Utah.  

	5.  2017 Peach planting.  Initial growth of these trees was somewhat variable.  Many of these may not have sufficient branching to select perpendicular scaffolds.


b. Objective 2 (genomics and breeding)
	Root2Fruit project: Seven apple rootstocks from the Geneva breeding program were tested for salt tolerance in a greenhouse study.  Trees were grown in 12-L pots containing soil-less media, and subjected to one of 8 different salt levels (CaCl2) with EC ranging from 1.5 to 10.5.  One rootstock (84R5P2-062) showed significantly higher growth rate across all salt levels.  Follow up studies will look at performance of these rootstocks under field conditions.

	Almond and Pistachio rootstocks: A collection of fruit and nut germplasm assembled by a non-profit foundation (IPPFBE) was donated to Utah State University in 2015.  Teryl Roper is now evaluating this material.  During 2016 twenty-five almond trees were identified as potential rootstocks.  These trees showed some root suckering and had good vigor in late summer under water stress conditions.  Seed were collected from these trees in October 2016.  Seeds were stratified, germinated, and grown in pots until late August when they were set in an orchard, spaced four feet in row.  Deer browsing of the young trees has been problematic.  In 2018 the trees will be budded with selections of large fruited almonds and evaluated for bud take and subsequent growth.  In addition, USU obtained seed from inter-specific pistachio crosses.  These have also been planted in the field and will be evaluated as rootstocks as they continue to grow.

c. Objective 5 (outreach).  Outreach accomplishments are detailed below.

4. Impact Statements
Utah peach growers continue to request information on rootstocks that are more tolerant of alkaline-soils.  Interest is increasing in moving away from Lovell and Nemaguard rootstocks to those which maintain health and vigor without frequent additions of iron chelate.

5. Published Written Works
Peer reviewed research publication:
Adams, S., J. Lordan, G. Fazio, B. Bugbee, P. Francescatto, T. Robinson and B.L. Black. 2018. Effect of scion and graft type on transpiration, hydraulic resistance and hormone profile of apples grafted on Geneva®41 and M.9-NIC 29 rootstocks. Scientia Horticulturae 227(1): 213-222. 
Adams, S., B.L. Black, G. Fazio and N.A. Roberts. 2017. The effect of plant growth regulators on apple graft union flexural strength and flexibility. Journal of the American Pomological Society. 71(1):8-18.
Autio, W., T. Robinson, B. Black, R. Crassweller, E. Fallahi, M. Parker, R. Parra Quezada and D. Wolfe. 2017. Budagovsky, Geneva, Pillnitz, and Malling apple rootstocks affect ‘Fuji’ performance over the first five years of the 2010 NC-140 Fuji Apple Rootstock Trial. Journal of the American Pomological Society. 71(3):167-182.   
Autio, W., T. Robinson, B. Black, S. Blatt, D. Cochoran, W. Cowgill, C. Hampson, E. Hoover, G. Lang, D. Miller, I. Minas, R. Parra Quezada, and M. Stasiak. 2017. Budagovsky, Geneva, Pillnitz, and Malling apple rootstocks affect ‘Honeycrisp’ performance over the first five years of the 2010 NC-140 Honeycrisp Apple Rootstock Trial. Journal of the American Pomological Society. 71(3): 149-166.   

Theses and Dissertations:
	None in 2017

6. Scientific and Outreach Oral Presentations
Hansen, S. and B. Black. 2017. Renewal pruning strategies for tart cherry in high-density management systems. ASHS Annual Conference, Waikoloa, HI, September 2017.
Black, B. 2017. Peach growth and development and rootstock research update.  Utah State Horticultural Association annual winter meeting. 19 January, 2017.  Spanish Fork, UT (Attendance: 80)
Black, B. 2017. Peach fruit quality issues and research update.  Northern Utah Fruit meeting.  3 February 2017. Brigham City, UT. (attendance: 40)  

7. Fund Leveraging
Black. A Comparison of Water Relations and WUE Among Fruit Tree Rootstocks.  Utah Dept. Ag. & Food, Specialty Crop Block Grant.  $31,029. 2014-2017








Appendix: Data Tables 


	Table 1. 2009 NC140 Redhaven Peach Rootstock (Kaysville 2017)

	Rootstock
	2017 Rootsuckers (#/tree)
	2017
Yield (kg/tree)
	Fruit Weight (g/fruit)
	Trunk Diameter
	2017 Yield Eff.
(kg/cm2)
	Survival (Alive/ Planted)


	
	
	
	
	(cm)
	(% of Lovell)
	
	

	Viking
	.
	44.2
	201.7
	16.5
	107.7
	0.21
	 7/8

	Br. Hybrid 5
	.
	42.6
	207.0
	16.2
	105.7
	0.21
	 7/8

	Lovell
	.
	39.1
	206.4
	15.5
	101.1
	0.21
	 8/8

	Krymsk 86
	.
	43.9
	197.7
	15.3
	100.0
	0.24
	 8/8

	I. Calif
	.
	42.9
	211.0
	15.1
	98.6
	0.24
	 8/8

	Atlas
	.
	28.2
	197.0
	15.1
	98.2
	0.16
	 6/8

	Guardian
	.
	55.3
	201.9
	15.0
	98.1
	0.31
	 8/8

	KV010-127
	.
	47.2
	205.4
	14.9
	97.3
	0.27
	 7/8

	KV010-123
	.
	34.7
	192.8
	14.2
	92.8
	0.22
	 8/8

	HBOK-10
	.
	54.4
	188.7
	14.0
	91.6
	0.35
	 7/8

	Penta
	.
	33.2
	189.7
	13.8
	89.8
	0.22
	 8/8

	HBOK-32
	.
	45.9
	197.5
	13.6
	88.6
	0.32
	 8/8

	Mirobac
	.
	37.2
	196.2
	11.5
	74.8
	0.36
	 7/8

	P. Americana
	.
	24.6
	173.9
	11.3
	73.9
	0.24
	 8/8

	Controller 5
	.
	27.1
	187.8
	10.4
	68.0
	0.32
	 8/8

	Krymsk 1
	 
	24.7
	168.1
	  9.8
	63.9
	0.33
	6/8







	Table 2.  2009 NC-140 Redhaven Peach Rootstock (South Shore 2017 Data).


	Rootstock
	Fruit Weight (g/fruit)
	2016
	Chlorophyll
	Survival

	
	
	Yield
	Aug. 2017
	(% Lovell)
	(Alive/

	 
	
	(kg/tree)
	(CCI)
	 
	Planted)

	Br. Hybrid 5
	196
	24.7
	21.0
	139
	8/8

	Atlas
	214
	27.9
	17.2
	114
	7/8

	Mirobac
	218
	31.3
	19.4
	129
	8/8

	Viking
	227
	29.3
	15.7
	104
	7/8

	Penta
	199
	23.4
	17.0
	113
	8/8

	Krymsk 86
	196
	27.5
	18.3
	122
	8/8

	KV010-127
	178
	20.5
	17.5
	116
	7/8

	Guardian
	188
	20.4
	11.2
	74
	7/8

	P. Americana
	203
	23.2
	15.7
	105
	8/8

	Lovell
	194
	22.3
	15.0
	100
	7/8

	Krymsk 1
	225
	24.0
	17.6
	117
	8/8

	KV010-123
	280
	22.5
	15.4
	103
	8/8

	HBOK-10
	255
	26.0
	12.9
	86
	8/8

	Controller 5
	211
	21.6
	18.5
	123
	4/8

	HBOK-32
	- 
	- 
	- 
	
	0/8









	Table 3.  2010 NC-140 Fuji Apple Rootstock Trial, Kaysville 2017

	Rootstock
	2017
	2017
	Trunk Diameter
	Yield Effic.
	Survival

	
	Rootsucker
	Yield
	
	(% of 
	
	(Alive/

	 
	(#/tree)
	(kg/tree)
	 (cm)
	M.9T337)
	(kg/cm2)
	Planted)

	PiAu9-90
	13.5
	21.0
	12.84
	178
	0.16
	4/7

	PiAu51-11
	0.4
	3.2
	11.49
	159
	0.03
	11/11

	B.7-3-150
	2.7
	16.0
	10.97
	152
	0.17
	12/12

	B.64-194
	17.1
	24.1
	10.97
	152
	0.26
	8/8

	B.67-5-32
	4.0
	9.5
	10.91
	151
	0.10
	12/12

	B.70-6-8
	2.4
	13.4
	10.61
	147
	0.15
	12/12

	G.4004
	3.3
	2.8
	10.31
	143
	0.03
	4/4

	M.26EMLA
	1.5
	6.0
	9.93
	137
	0.08
	11/12

	G.3001
	7.3
	0.2
	9.90
	137
	0.00
	3/3

	G.5202
	9.4
	13.7
	9.02
	125
	0.21
	8/8

	G.935TC
	30.5
	4.7
	8.98
	124
	0.07
	4/5

	G.935N
	4.1
	5.7
	8.58
	119
	0.10
	9/12

	M.9Pajam2
	12.6
	6.6
	8.45
	117
	0.12
	10/10

	G.11
	2.6
	2.5
	8.08
	112
	0.05
	8/9

	G.41N
	2.0
	10.7
	8.06
	111
	0.21
	3/6

	G.41TC
	5.0
	0.9
	8.03
	111
	0.02
	1/1

	G.202N
	4.7
	10.3
	7.91
	109
	0.21
	6/8

	Supp.3
	0.5
	1.6
	7.66
	106
	0.04
	5/6

	B.10
	2.7
	9.0
	7.59
	105
	0.20
	11/12

	G.4814
	6.0
	3.3
	7.39
	102
	0.08
	6/8

	M.9T337
	5.9
	4.8
	7.23
	100
	0.12
	12/12

	G.4013
	3.0
	0.5
	7.23
	100
	0.01
	1/4

	G.4214
	7.0
	6.3
	6.75
	93
	0.18
	5/5

	G.202TC
	6.0
	6.3
	6.47
	89
	0.19
	12/12

	G.5087
	1.5
	5.0
	6.34
	88
	0.16
	2/2

	G.2034
	1.0
	4.9
	6.21
	86
	0.16
	1/2

	G.4003
	1.6
	0.8
	5.95
	82
	0.03
	7/7

	B.9
	13.5
	2.6
	5.25
	73
	0.12
	12/12

	B.71-7-22
	4.4
	2.8
	4.65
	64
	0.17
	9/10

	B.7-20-21
	1.7
	1.1
	3.65
	50
	0.11
	12/12

	B.7-20-20
	Removed
	Removed
	Removed
	Removed
	Removed
	Removed









	[bookmark: _GoBack]Table 4.  2014 Fuji Apple Rootstock Trial 2017 Kaysville

	Rootstock
	2017 Rootsucker (#/Tree)
	2017 
Yield 
(kg/tree)
	Trunk Diameter

(cm)     (% of M.9T337)
	Yield Eff.  
(kg/cm2) 

	V.6
	2.20
	2.77
	8.19
	131
	0.34

	V.5
	4.90
	3.34
	8.02
	129
	0.42

	V.7
	3.00
	4.64
	7.48
	120
	0.62

	V.1
	0.10
	1.90
	6.66
	107
	0.28

	G.30 
	0.70
	8.63
	6.44
	103
	1.34

	G.969 
	1.44
	4.07
	6.38
	102
	0.64

	M.9T337
	2.20
	2.06
	6.24
	100
	0.33

	G.41
	0.40
	3.98
	6.13
	98
	0.65

	M.26EMLA
	0.50
	5.33
	6.03
	97
	0.88

	G.935
	0.10
	7.07
	6.03
	97
	1.17

	G.11
	0.22
	3.41
	5.95
	95
	0.57

	G.214
	1.20
	6.96
	5.79
	93
	1.20

	G.202
	0.40
	7.22
	5.67
	91
	1.27

	B.10
	0.30
	3.91
	5.57
	89
	0.70
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