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Overview 

• Goal to Identify PGR programs to successfully  

branch apple trees in the nursery 
 

• Identify techniques to branch whips already  

established in the orchard 



Why Feathered Nursery Stock? 

In high density systems where we are 

planting 1000+ trees per acre, 

specifically, Tall Spindle, it is essential 

to produce early production to cover 

the cost of establishment. 



ACN Nursery-Delaware 2012 GRIBA Nursery-Italy-Golden D 



• Highly feathered nursery trees – 

“Nursery stock will ideally have from 10-15 

feathers per tree. Transplant shock 

caused by a high scion to root ration helps 

keep trees within this tight spacing. It also 

contributes to significant fruit bud 

differentiation the year of planting. Trees 

with scaffolds provide bearing surface for 

production in the second leaf. Early 

bearing is essential to help pay for 

increased tree numbers and establishment 

costs. “ Terence Robinson, Cornell 

 



Tall Spindle 2nd leave Goldens @ 1200 T/A 



2nd Leaf Golden Delicious- 413 BU/Acre 



Timeline-Branching 

Research 





Chemical Treatments  

2012 

Chemical Treatments  

2013 
Golden 

Delicious 

Macoun 

Tiberon: 50 and 

100 ppm; 2 or 1 

Applications 

Tiberon: 50 

ppm; 

2 Applications 

Maxcel 500 and 

1,000 ppm;  

2, 4 and 5 Apps. 

Maxcel 500 and 

1,000 ppm; 

4 Applications 

Promalin 500 

ppm;  

2 and 4 Apps 

Promalin 500 

ppm; 

4 Applications 

Fuji Macoun 

Tiberon: 50 

ppm;  

2 Applications 

Tiberon: 50 

ppm; 

2 Applications 

Maxcel 300, 

400 and 500 

ppm; + and – 

Surfactant; 

3 and 4 

Applications 

Maxcel 300, 

400 and 500 

ppm; 

3 and 4 

Applications 

Promalin 500 

ppm;  

4 Applicaitons 

Promalin 500 

ppm; 

4 Applications 











Feathers Starting 



Results of Chemical Treatments  

2012, 2013 
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Average tree height (cm), October 2012 of Macoun  
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Average tree height (cm) of Golden Delicious during October 2012 
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Effects of Maxcel  or Promalin on lateral shoot 

number (feathers) of Macoun 2013 
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Phytotoxicity 

Golden Delicious 
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Chemical Treatments  

2014 
Fuji Multiple 

Varieties 

Maxcel: 400 

and 500 ppm; 4 

or 5 Applications 

Maxcel: 400 

ppm; 

5 Applications 

Promalin: 400 

and 500 ppm;  

4 and 5 

Applications 

Promalin: 400 

and 500 ppm; 

4 and 5 

Applications 

12 treatments, 

balanced with 

UTC 

4 treatments to 

40 trees on 

multiple 

varieties 

Multiple Varieties in 

Demonstration 

Ambrosia Aztec Fuji 

Cameo Crimson Crisp 

Empire Enterprise 

Gala Goldrush 

Honeycrisp Pink Lady 

Royal Court Ruby Mac 

Suncrisp 



2014 of Tree Quality Rating of Fuji 
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2014 Fuji Number of Feathers 
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2014 Fuji Tree Height 
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2015 ACN Variety Trial Tree Quality Rating 
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Maxcel and Promalin effects on Number 

of Shoots on Daybreak Fuji, 2014 



Variety Demonstrations 

2014 Ratings (1-5) 



Conclusions after Three Years of Research 

Best Suggested Treatments to date 

•Fuji – Maxcel 400 ppm -4 applications- 2 week 

intervals in Mid Atlantic 

•Macoun – Promalin 400ppm + Regulaid -2 week 

intervals 

•Golden Delicious- Maxcel 400 PPM- 2 week intervals 

•Note: NY, NE and  cooler climates may only need 3-4 

applications and 500PPM Maxel or 500 PPM Promalin 

+ Surfactant 

 



Suggested Guidance 

•Make Multiple applications of Maxcel or Promalin + 

Surfactant- 4-5 applications (no surfactant with Max) 

to the growing tips 

•Intervals are temperature dependent, but 

approximately every 2 weeks 

•When applications to leader stop the leader 

elongates with no more feathers 

•Treatments are variety dependent as to material 

•Macoun, Pink Lady, Honeycrisp and Enterprise, may 

be better with Promalin+ Regulaid than Maxcel 



Other techniques to branch whips already  

established in the orchard 

• Notching 

• Painting with Promalin or Maxcel 

• Spraying Trees in the Orchard with Maxcel 

• Combing notching with spraying or painting 

Maxcel 



Other Branching Studies: Clements, J. Painting with 

Maxcel (in Horticultural News, Vol. 95, No. 1) 

Jon Clements, UMASS-2014 



 



Use of Notching, MaxCel® and 
Promalin® to Overcome Blind 
Wood in Apple Trees 
 
 
Steve McArtney, Regional Apple Specialist (NCSU/UGA/UT/Clemson) 

48 







McArtney Notching 

zPercentage data were transformed using the arcsine function prior to analysis.  Data 

are back-transformed mean values. 
y1 g·L-1 = 1000 ppm, 1 cm = 0.3937 inch. 
xMean separation in columns by Waller-Duncan k-ratio test following significant F test 

at P ≤ 0.05. 

*, ***Significant at P < 0.05, and P < 0.001, respectively.  
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