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Opportunities for Organic Apples 

ÅSignificant Crop in Vermont 

ï$12 mil farmgate 

ï2800 acres (1133 ha) 

ÅSuited to Multiple Markets 

ïOn-farm sales  

ÅAgritourism/Agri-entertainment 

ïFarmersô Markets 

ïLocal Retail 

ïWholesale 



Significance of Organic Apples in 

Vermont 

Å2006: 5 orchards certified organic 

Å2011: 11 certified organic 

ïLow acreage (~100 ac./ 40 ha) 

ÅConsumer/retailer demand high 

 



Big Challenges for Organic Apple 

Production 

Horticultural 

Challenges 

1. Tree Vigor 

2. Yield 

3. Nutrition 

Management 

4. Weed 

Management 

 

Pest Management 

1. Insects 

2. Diseases  



Organic Apple Opportunities in 

New England 

ÅIn New England there has been a recent shift away 

from the historically predominant cultivar óMcIntoshô to 

ónewerô cultivars  

ïvery susceptible to apple scab 

ÅConsumer preference  

ÅInterest from NE Apple Industry 

ÅShift in market focus from wholesale to more profitable 

retail and niche markets.  

ïFeasibility of smaller-scale, higher value cropping systems 



What Research is Needed?  

ÅGrowers want to expand organic production to capture market 
opportunities 

ÅThey want local research, demonstration, information 

ÅNeeds 

ïAppropriate cultivars for organic and sustainable 
production 

ÅWeed and groundcover management 

ÅFertilizers and nutrition management 

ÅCrop load management 

ÅPest management 

ÅEconomics  

 

 



UVM OrganicA Research Orchards 

Two major orchard systems growers are using to 
change to new cultivars established in South 
Burlington, VT in 2006 

 

ÅOrchard 1 
ïHigh density (580 trees/acre, 1427 trees/ha) 

ïTrellised vertical axe 

ïNew planting in prepped ground 

ïB.9 rootstock (Honeycrisp on M.26 ) 

ï1.5 x 4.5 m 

ïMulched or cultivated tree row 

 

 

 



UVM OrganicA Research Orchards 
ÅOrchard 2 

ïTop-grafted 18 year-old M26 planting (2006) 
ÅLiberty and McIntosh 

ï3 x 4.5 M 

ïMowed sod tree row 

 

 

 



ÅPhase1: 2006 with the 'orchard establishment' 

phase completed in 2009.  

ÅPhase 2: 2009- now the 'early bearing' phase, is 

complete.  

 

UVM OrganicA Research Orchards 



Cultivar Selection 

Criteria for selection: cultivars that growers 

identified as important to the future of the 

industry.  

ÅóGinger Goldô, óHoneycrispô, óLibertyô,  

  óMacoun', 'Zestar!ô 

 



Kelp Extract Biostimulants 

Experiment  

ÅReduced tree vigor and fruit yield are frequent 

challenges experienced in organic apple 

production.  

ÅTo address these issues organic farmers 

commonly use natural biostimulants in their 

fertility program to supplement mineral nutrition 

ÅIn 2009 and 2010, two Biostimulants materials 

extracted from the kelp Ascophyllum nodosum, 

Stimplex and Seacrop16, were assessed on 

Orchard 1.    

Å  



Cultivar Selection 
 

How are the 

selected cultivars 

performing in each 

orchard?  



Orchard 1: Changes in TCSA  
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Tree Growth: Canopy Size and  

 Shoot Length 

Orchard 1. 2011 Tree Height (m), spread (m), and shoot length (cm) 

Cultivar  Tree height (m) Tree spread (m) Shoot length 

(cm
2
)
 

Ginger Gold 2.5az 1.8az 20.9az 

Honeycrisp 2.2b 1.5b 17.7ab 

Liberty 1.9c 1.4bc 16.2b 

Macoun 2.3b 1.3cd 17.6ab 

Zestar! 2.4ab 1.2d 17.7ab 

zDifferent letters within columns indicate significant differences at P Ò 0.05 

(Tukeyôs test)   



Bloom Rate  

Orchard 1. Bloom rating of trees in Orchard 1 (2009-11)y 

Year 

Cultivar  2009 2010 2011 

Ginger Gold 4.9az 2.9bz 4.2az 

Honeycrisp 3.1c 0.8d 2.7b 

Liberty 4.6a 2.2c 4.3a 

Macoun 4.2b 2.7bc 3.2b 

Zestar! 4.5ab 4.0a 4.6a 

yBloom rating ; 0=no blossoms, 5=>90% spurs with blossoms  

zDifferent letters within columns indicate significant differences at P Ò 0.05 

(Tukeyôs test)   



Yield 

Orchard 1. 2011 fruit yield, drop, yield efficiency , and bushels per acre 

Cultivar  # of 

fruit/ 

tree 

Net wt 

fruit on 

tree 

(kg)/ 

tree 

Net wt 

drop (kg) 

fruit per 

tree 

 

Marketable 

fruit YE 

(kg/cm2)  

2011 
Orchard 1  

bu/ac 

2011 

Orchard 1  

bu/ha 

 

Ginger Gold 52.1az 6.1az 0.57bz 1.0az 185.7 459 

Honeycrisp 65.9a 7.3a 0.71b 0.97a 222.3 549 

Liberty 32.25b 3.4b 2.54a 0.67b 103.5 256 

Macoun 31.9b 3.7b 0.62b 0.71b 112.7 278 

Zestar! 18.1b 3.0b 0.56b 0.64b 91.4 226 
zDifferent letters within columns indicate significant differences at P Ò 0.05 (Tukeyôs test)   



Yield 

Orchard 1. Marketable fruit YE (kg/cm2) in 2009, 2010,  and 2011 

 

Cultivar  2009-

Marketable 

fruit YE 

(kg/cm2) 

2010-

Marketable 

fruit YE 

(kg/cm2)  

 

2011-

Marketable 

fruit YE 

(kg/cm2)  

2009-2011 

Cumulative 

Yield (kg/tree) 

Ginger Gold 0.13az 0.36az 1.0az 11.1b 

Honeycrisp 0.11b 0.11c 0.97a 13.4a 

Liberty 0.13ab 0.12bc 0.67b 7.9c 

Macoun 0.03d 0.19bc 0.71b 6.6cd 

Zestar! 0.07c 0.24ab 0.64b 5.6d 
zDifferent letters within columns indicate significant differences at P Ò 0.05 

(Tukeyôs test)   



Orchard 1: Conclusions 

 

ÅSmall tree size 

ÅPoor tree health 

ÅPoor yield 

 

 

óGinger Goldô, óHoneycrispô, are performing 

better than  óLibertyô, óMacoun', 'Zestar!ô 



Orchard 1: Conclusions 

Poor tree performance  

ÅRootstock 

ïB.9 has been reported no negative attributes 

to this rootstock in 20 years of research in 

New England. 

ÅSandy soils 

ÅLime Sulfur applications 

ïSince 1930ôs ïnegative impact on apple Pn 

have been reported. 

ïAlso reported, decrease in fruit set.   

 



Kelp Experiment  

ÅThe majority of the horticultural 

parameters measured  showed no 

significant effect from kelp extracts on tree 

growth, crop yield, and fruit quality. 



Orchard 2: Grafted trees- Tree 

Survival  

Rating of grafted trees in Orchard 2  

Cultivar  2009 Proportion of all 

trees rating greater 

than '2'  

2011 proportion of all 

trees rating greater 

than '2' 

Ginger Gold 0.95 0.95 

Honeycrisp 0.95 0.92 

Liberty 0.84 0.76 

Macoun 0.63 0.63 

Zestar! 0.61 0.63 
zTree ratings: 0 = dead, 1 = too small of a tree to be an appropriate research tree, 2 = 

borderline to keep as a tree in research, 3 = OK for research; growing well 



Yield in 2011 
Orchard 2. 2011 fruit yield, drop, and yield efficiency   

Cultivar  # of 

fruit/ 

tree 

Net wt 

fruit on 

tree (kg)/ 

tree 

Net wt 

drop fruit 

on tree 

(kg)/ tree  

 

Marketable 

fruit YE 

(kg/cm2)  

bu/ac  bu/ha 

Ginger 

Gold 216.7az 35.0az 9.8bz 0.24az 504 1246 

Honeycris

p 123.8bc 24.2abc 5.3b 0.18ab 348 861 

Liberty 92.5c 13.1c 21.0a 0.09c 173 428 

Macoun 118.9bc 17.2bc 8.7b 0.12bc 172 425 

Zestar! 178.2ab 27.4ab 9.1b 0.19ab 263 651 
zDifferent letters within columns indicate significant differences at P Ò 0.05 

(Tukeyôs test)   



Orchard 2: Fruit Yield 2009-2011 

  Net yield (kg) of harvested fruit per tree, Orchard 2a 

cultivar 2009 2010 2011 
Cumulative 

09-11 
Ginger 
Gold 18.1 a 16.3 a 35.0 a 70.1 a 

Honeycrisp 13.9 b 8.2 bc 24.2 abc 45.0 b 

Liberty 18.9 a 10.6 b 13.1 c 44.2 b 

Macoun 3.2 d 3.5 c 17.2 bc 25.4 c 

Zestar! 9.3 c 14.1 ab 27.4 ab 52.7 b 



Orchards 1 and 2: Estimated 

Bushels per Acre 

Comparison of estimated bushels per acre for Orchards 1 and 2 in 

2011.  

Cultivar  2011 Orchard 1  bu/ha 2011 Orchard 2 bu/ha 

Ginger Gold 459 1246 

Honeycrisp 549 861 

Liberty 256 428 

Macoun 278 425 

Zestar! 226 651 

NOT A STATISTICAL COMPARISON  



Orchard 2:  Yield Efficiency 

ÅThe measurement: YE (kg/cm2) does not reflect 

yield performance.   

Comparison of estimated bushels per acre  and YE (kg/cm2)  for Orchard 2 in 2011.  

Cultivar  2011 Orchard 2  bu/ac Marketable fruit YE (kg/cm2)  

Ginger Gold 504.6 0.24a 

Honeycrisp 348.5 0.18ab 

Liberty 173.3 0.09c 

Macoun 172.1 0.12bc 

Zestar! 263.6 0.19ab 



Conclusions: 

ÅTop-grafting appears to be economical and 

sustainable technique to change existing 

apple cultivars is  

ïcultivar dependent 

ïseveral years may be necessary to determine 

its success or failure. 

ÅFor most horticultural parameters 

measured, there is no significant interstock 

effect. 

 



Conclusions:  

ÅIn both orchards, óLibertyô had  significantly 

higher incidence of fruit drop than the 

other cultivars.  

ÅóLibertyô and óMacounô not performing as  

well in either orchard  



ÅOrganic Apple Website 

http://www.uvm.edu/organica/ 
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