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“Tall Spindle Orchards can be easily 
mechanized by the use of labor 
positioning platforms to reduce 
labor requirements. Our studies have 
quantified labor savings of 30-50%.  In 
addition sidewall shearing to produce a 
narrow fruiting wall can reduce summer 
pruning costs and further facilitate 
partial mechanization of harvest.”

The Tall Spindle system planted at 3ft x 12ft has become the 
most common training system in the Northeast. Once a tall 
spindle orchard is established, it is very suitable for partial 

mechanization of 
several orchard 
tasks using labor 
positioning plat-
forms. Platforms 
can be used for: 
dormant prun-
ing, hand thin-
ning ,  building 
t re l l i s ,  l e ader 
selection, tree 
training, summer 
pruning and har-
vest. Labor cost 

and availability are major challenges to apple growing in the 
Northeast. Partial or full mechanization can significantly reduce 
labor costs and increase farm incomes. The recent widespread 
adoption of the Tall Spindle apple system in the Northeast has 
provided continuing impetus to adoption of platforms. There 
has also been implementation of mechanical summer pruning 
at a few farms in the Lake Ontario Fruit Region in the last three 
years. However an important requirement to implementing 
partial mechanization of harvest and hand thinning is to plant 
densities of more than 1,200 trees per acre and to develop a nar-
row, fruiting wall type of canopy.
 Over the last 3 years we have conducted on-farm research 
with cooperator Scott VanDeWalle (Alton, NY) who facilitated 
the use of tractors with  mounted platforms and an over-the-
row platform. We also had the opportunity to use his hedger 
and a tractor every June, July, and August during 2012 and 2013 
and conducted a two-year study of sidewall shearing with Gala 
and Linda Mac apple trees. We simultaneously conducted an 
extension program and had several winter pruning educational 
activities during 2012 and 2013. 
 The main objectives of this work were: (1) test the efficacy of 
two new platforms (a tractor mounted platform and an over-the-
row platform) on the time savings in labor for dormant pruning 
and fruit thinning, (2) evaluate and identify an optimal timing 
and method of sidewall shearing for apple, and (3) demonstrate 
the use of the platforms and hedger to growers who attended 
the several pruning workshops conducted in February 2012 and 
2013.
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Materials and Methods
 2013 Winter Pruning Study with Two Type of Platforms: 
We conducted three timing studies to measure labor efficiency 
(with wet and snowy ground conditions) on March 4 and 5, 
2013. On March 4, we compared the pruning labor efficiency of 
two workers with ladders against the same two workers using a 
tractor mounted platform (a commercial platform designed by 
LaGasse Orchards, Lyons, NY). Start time and end time for prun-
ing of tops of 12 Honeycrisp trees in one side and 13 Gala trees 
in the other side was measured first and then the time it took to 
complete the pruning for the bottoms. Then we timed the same 
two workers and pruned with ladders the tops and bottoms of 
adjacent and unpruned 12 Honeycrisp trees and 12 Gala trees. A 
third evaluation with the same two workers and same platform 
measured the start time and end time for pruning of tops and 
bottoms of 51 Honeycrisp trees and 53 Gala trees. 
 On March 5, we compared the labor efficiency of 4 workers 
with ladders against the same 4 workers using this time an over-
the-row mounted platform (a prototype designed by LaGasse 
Orchards). Start time and end time for pruning of tops and bot-
toms of 220 Macoun trees was measured separately. Then we 
timed the same four workers and pruned with ladders the tops 
and bottoms of adjacent and unpruned 76 Macoun trees.
 2013 Fruit Thinning Study with a Platform: On July 30 
2013, we compared the hand thinning labor efficiency of four 
workers with ladders against the same 4 workers using the over-
the-row mounted platform. Start time and end time for hand 
thinning of tops of mature 668 Gala and 1148 Honeycrisp trees 
was measured separately. Then we timed the same four workers 
and hand thinned with ladders the tops of adjacent 10 Gala and 
10 Honeycrisp trees.
 2012 and 2013 Shearing Studies:  A study of side-wall 
shearing was initiated in the summer of 2012 using mature 
Gala and Linda Mac Tall Spindle apple trees on M.9 rootstock. 
Three side-wall shearing timings were compared (mid June, mid 
July, and mid August) and two severities in 2012 (18inches and 
24inches from the trunk in each side of the tree row) and only 
one severity in 2013 (24inches from the trunk in each side of the 
tree row) compared to an un-sheared (untreated control). There 
were 4 replications of each treatment in both years. Immediately 
after the shearing treatments were applied, the number of shoots 
that were cut and the number of fruit that dropped were counted 
on the ground. In 2013 and 2014 we evaluated return bloom and 
shoot regrowth. The number of flower buds and the length of 
shoots developed on the 3 buds below a cut were counted in each 
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plot in May 14, 2013 and May 26, 2014. At harvest the 
fruit produced by 10 Gala trees in each plot was counted 
and weighed in September 20, 2012. Linda Mac trees 
were not evaluated as fruit was lost in 2012. The fruit 
produced by a section of 3 Gala trees and 3 Linda Mac 
trees in each plot was counted and weighed in Sept. 24 
2013. 

Results
 Dormant Pruning with Two Platforms: Measure-
ments of dormant pruning time using the platforms 
varied from 37 to 47 percent less time than with ladders 
(Tables 1 and 2). The best reduction in pruning time (47 
percent) was achieved with the over-the-row platform 
that utilized 4 people in a Macoun Tall Spindle apple 
system. With the Tall Spindle system the speed, efficiency, 
and uniformity of pruning with both type of platforms 
was high compared with moving a ladder to each tree 
and climbing up to prune only one or two branches. The 
47% labor pruning efficiency here reported with a new 
platform design is higher than we previously anticipated. 
On March 2009 we conducted a preliminary study (with-
out snow on the ground), where we compared the labor 
efficiency of four workers with ladders against the same 
four workers using a self-propelled platform (N-Blosi 
25), a self-propelled growerbuilt platform, and a tractor-
pulled orchard platform atop a bin trailer. On average, 
the pruning time (minutes/tree) decreased from the 
standard treatment (with ladders) of 1.26 minutes/tree 
to 0.92 minutes/tree when the same workers utilized a 
platform to prune mature Gala and McIntosh’s tall spindle 
apple trees. The pruning platforms reduced labor costs by 
about 27-30 percent. There was little difference in labor 
efficiency between the types of platform used on 2009.
 Hand Thinning with a Platform: Measurements 
of hand thinning time using the over-the-row platform 
varied from 45% to 50% less time than with ladders for 
four people (Table 3). The best reduction in hand thinning 
time (50%) was achieved with the Gala Tall Spindle apple 
trees. The 45-50% labor hand thinning efficiency here 
reported with an over-the-row platform that can cover 
two full rows, with four workers is higher than previously 
reported. Measurements of hand thinning time using 
autonomous orchard vehicles compared with ladders for 
fruit thinning have varied from 25-35% in Pennsylvania 
studies to 36% in Washington studies.
 Hedging Studies: The more severe sidewall shear-
ing treatment (18 inches from trunk) in 2012 cut more 
shoots and dropped more fruit to the ground than the 
less severe 24 inch treatment. The number of cuts was 
increased by 50-64% when compared to the less severe 
shearing treatment in 2012 (Table 4). The June timing 
resulted in more cuts per tree than the later timings 
in both 2012 and 2013. The number of fruits cut off on 
Linda Mac was minimal due to the minimal fruit set in 
2012 but with Gala it was generally less than 10 fruits/
tree with the severe hedging treatment and less than 5 
with the 24 inch treatment. Fruit counts in 2013 showed 
that the number of fruit cut off were similar for Gala and 
Linda Mac (Table 5).

Table	1.		Reduction	of	labor	for	pruning	by	using	a	tractor	mounted	platform	with	two	people.
    

Treatment
Section	
of	tree	pruned

Number	of	Trees	
per	cultivar

Pruning	
Time	
(min/
tree)

%	Reduction	of	
labor	compared	
to	pruning	with	
ladders    

Mounted platform  Tops 12 HC and 13 Gala 0.24 37%
(2 people) Bottoms 12 HC and 13 Gala     
  

Ladders  Tops and Bottoms 51 HC and 53 Gala 0.4
(2 people)    
    

Mounted platform  Tops 51 HC and 53 Gala 0.25  37%
(2 people) Bottoms 51 HC and 53 Gala    
 

Table	2.	Reduction	of	labor	for	pruning	by	using	an	over-the-row	platform	with	4	people.

Treatment
Section	of	tree	
pruned

Number	of	Trees	
per	cultivar

Pruning	
Time	
(min/
tree)

%	Reduction	
of	labor	
compared	
to	pruning	
with	ladders

Over-the-row plat-
form (4 people)

Tops 220 Macoun trees 0.18 47%
Bottoms 220 Macoun trees

Ladders 
(4 people)

Tops and Bottoms 76 Macoun trees 0.34

Table	3.		Reduction	of	labor	for	hand	thinning	of	tops	of	Gala	and	Honeycrisp	trees.

Treatment

Section	of	
tree	hand-
thinned

Number	of	Trees	
per	Cultivar

Hand	Thinning	
Time	(minute/
tree	for	hand	
thinning	tops)

%	Reduction	of	
labor	for	hand	
thinning	tops

Over-the-row 
platform 
(4 people)

Tops 668 Gala trees 0.2 50% 

Ladder 
(4 people)

Tops 10 Gala trees 0.4 

Over-the-row 
platform 
(4 people)

Tops 1148 Honeycrisp 
trees

0.11 45%

Ladder
(4 people)

Tops 10 Honeycrisp trees 0.45 

Table	4.	Effect	of	time	of	summer	hedging	treatments	on	number	of	cuts	per	tree	and	number	
of	fruit	on	the	ground	per	tree	for	Gala	and	Linda	Mac	in	the	summer	of	2012.

Treatment

Gala Linda	Mac

Cuts/
tree

Number	of	fruit	on	
the	ground	per	tree

Cuts/
tree

Number	of	fruit	on	
the	ground	

per	tree

June 
(hedged 18” from the trunk)

15 7 16 1

June 
(hedged 24” from the trunk)

7 3 7 2

July 
(hedged 18” from the trunk)

13 6 12 3

July 
(hedged 24” from the trunk)

6 2 4 0

August 
(hedged18” from the trunk)

11 9 13 3

August 
(hedged 24” from the trunk)

4 2 4 0

 Shoot regrowth from the sidewall shearing treatments applied in 2012 
with a relatively low crop on Gala and a minimal crop on Linda Mac was 
higher for all treatments in 2012 than in 2013 (Tables 6 and 7).  The length 
of the shoots produced in 2012 was about 10 inches for Gala and 9 inches 
for Linda Mac with little effect of the time of hedging.  In 2013 the June 
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timing resulted in about 2.5 inches of regrowth while the July 
and August timings had essentially no regrowth. Flower bud 
formation on the 3 buds close to the hedging cuts was high 
in 2012 regardless of timing (June, July, and August) but in 
2013 there were few flower buds formed on the 3 buds close 
to the hedging cut.  In 2013 the highest number of flower 
buds for both cultivars was with the August timing. 
 Gala trees that were hedged closer to the trunk produced 
less fruit than the un-sheared Gala trees or the Gala trees 
that were hedged two feet from the trunk in 2012. Gala yield 
was reduced by 18 to 28 percent in 2012 and up to 23 percent 
when compared to the control in 2013 (Tables 8 and 9). The 
three timings for hedging, regardless of severity, produced 
less fruit than the un-sheared control. In 2013, all treatments 
produced less fruit than the un-sheared control and the big-
gest yield reduction was observed with the August treatment 
for both cultivars. Linda Mac yield was reduced more than 
Gala with the August treatment.

Discussion
 Our results in 2012 and 2013 have been positive for 
the adoption of platforms to improve dormant pruning and 
fruit thinning labor efficiency. At least 30 growers have either 
purchased or built platforms in the last 3 years. Many others 
are trying to evaluate the economics of the purchase. The 
educational activities that we conducted at this site helped 
them determine the economic value of this technology.
 In 2010 DeMarree conducted an economic analysis 
of investment in a platform and utilized a relatively lower 
efficiency for pruning (30%) and for hand thinning (40%) 
than we measured in the current project. With her analysis, 
economic comparisons in a tall spindle planting at 1,320 trees 
per acre showed that the use of an orchard platforms could 
save $102/acre, $140/acre and $45/acre for dormant prun-
ing, hand thinning and trellis wire installation, respectively 
(Table 10). When long-term orchard profitability using Net 
Present Value of Accumulated Profit (NPV) was evaluated 
comparing a Tall Spindle system using orchard platforms 

Table	5.		Effect	of	time	of	summer	hedging	treatments	on	number	of	cuts	per	tree	and	number	
of	fruit	on	the	ground	per	tree	for	Gala	and	Linda	Mac	in	the	summer	of	2013.

Treatment

Gala Linda	Mac

Cuts/
tree

Number	of	
fruit	on	the	
ground	per	

tree

Cuts/
Tree

Number	of	fruit	
on	the	ground	

per	tree

June (hedged 24” from the trunk) 15 5 17 6
July (hedged 24” from the trunk) 11 4 13 5

August (hedged 24” from the trunk) 10 4 10 5

Table	6.		Effect	of	time	of	summer	hedging	treatments	on	number	of	flower	buds	and	length	
of	shoot	regrowth	per	cut	in	2012.	

Treatment

Gala Linda	Mac
Flower	buds	

formed	
behind	cut

Shoot	
regrowth	
(inches)

Flower	buds	
formed	

behind	cut

Shoot	
regrowth	
(inches)

June 
(hedged 18” from the trunk) 2.1 10.5 2.2 9.2

June 
(hedged 24” from the trunk) 2.5 11.1 2.5 9.8

July 
(hedged 18” from the trunk) 1.9 10.2 2.1 9.0

July 
(hedged 24” from the trunk) 2.3 10.7 2.3 8.4

August 
(hedged 18” from the trunk) 2.1 10.1 2.0 7.4

August 
(hedged 24” from the trunk) 2.4 10.4 2.3 7.7

Table	7.	Effect	of	time	of	summer	hedging	treatments	on	number	of	flower	buds	and	length	
of	shoot	regrowth	per	cut	in	2013.	

Treatment

Gala Linda	Mac
Flower	buds	

formed	
behind	cut

Shoot	
regrowth	
(inches)

Flower	buds	
formed	

behind	cut

Shoot	
regrowth	
(inches)

June 
(hedged 24” from the trunk) 0.3 2.5 0.1 2.2

July 
(hedged 24” from the trunk) 0.4 0.3 0.1 0.2

August 
(hedged 24” from the trunk) 0.8 0.4 0.5 0.8

Table	 8.	 Effect	 of	 time	 of	 summer	 hedging	 treatments	 on	 yield	 of	 Gala,	
September	2012.

Treatment Fruit	number/tree Fruit	Weight	(kg/tree)
Un-sheared (control) 685 125

June 
(hedged 18” from the trunk) 494 90

June 
(hedged 24” from the trunk) 528 98

July 
(hedged 18” from the trunk) 485 91

July 
(hedged 24” from the trunk) 610 105

August 
(hedged 18” from the trunk) 523 95

August 
(hedged 24” from the trunk)

567 103

versus  the same planting system using ladders, orchard plat-
forms increase profitability significantly even though there is 
some additional equipment costs (Table 11). NPV was estimated 
to increase by $492/acre after 10 years and rise to $1127 after 
20 years if platform use was a part of the management of a tall 
spindle orchard.
 The examples shown in Tables 10 and 11 are for annual use 
of platforms for three jobs; trellis wire installation and tree ty-
ing, dormant pruning, and hand thinning. There are other jobs 
that orchard platforms can be used to perform such as summer 
pruning, fruit harvest, placing mating disruption dispensers in 

Figure	1.		 Hedged	Gala	trees	in	Mid	
July	 showing	 the	 narrow	
fruiting	wall	produced	by	
the	hedging.

Figure	2.		 Hedging	of	Gala	at	the	July	
timing	in	2012.
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tree tops to name a few. There may be years where hand thin-
ning is not necessary, but where the platform is used to perform 
other jobs.
 Our summer sidewall shearing results were also positive in 
2012 and 2013 but will require 3 or more years to fully determine 
if this approach has long term positive results or if negative tree 
growth or potential yield reduction in the long term may negate 
the labor savings from mechanical sidewall shearing. We are en-
couraged so far in that there was little regrowth from the sidewall 
shearing treatments, but we measured a yield reduction for Gala 
and Linda Mac in 2013. 
 Three apple growers in NY have implemented sidewall 
shearing at their farms. At one of these sites with a very narrow 
fruiting wall and super spindle trees, hedging has been conducted 
12 inches from the trunk to Gala, Honeycrisp, and SweeTango the 
last two years, and this year to Fuji, Zestar, Acey Mac, Macoun, 
and Pinova trees. They have developed a system where hedging 
is conducted at the end of the dormant season or at pink to pre-
form the trees into a shape or “ box” so that later summer hedging 
does not cut off fruits.  From the pre formed “box” shoots grow 
during the season until they are hedged again in late July or early 
August at 14 inches from the trunk. 
 This spring another 30 acre orchard site, of mature tall spindle 
trees was hedged at 24 inches from the trunk to form or establish 
the “box” concept.  Hedging occurred in the late winter after the 
removal of big wood through limb renewal pruning. The pruning 
of the tops was conducted manually after hedging and it left a 
manicured fruiting wall with a very narrow top. The shoots com-
ing from the “box” will be again hedged in the summer of 2015 
at 26-28 inches from the trunk.
 The cost and time to do summer hedging amounted to a frac-
tion of the time (5%) to do manual summer pruning with loppers 
and ladders. If side-wall shearing in the summer can reduce sum-
mer pruning costs by 95% and improve labor efficiency without 
negative effects on return bloom, vigorous growth response, or a 
significant yield reduction it will also have a significant impact on 
orchard profitability. Results from this two-year summer shearing 
study are encouraging so far in that there was little regrowth from 
the sidewall shearing treatments with the Tall Spindle system. The 
trees to be summer hedged can be pre-shaped in the previous 
dormant season so that the hedger does not cut off any fruits, it 
will be a more successful approach.
 We plan to continue other hedging experiments at grower 
farms and at the Geneva Research Station the following years. A 
long-term strategy that a grower in France has implemented is to 
use annual side-wall shearing of Tall Spindle trees for 2 successive 
years with no other dormant pruning but in the third year to add 
a dormant winter corrective pruning to remove limbs that have 
become large and are causing internal canopy shading and poor 
quality.

Conclusion
 In this article we report new and increased time savings in la-
bor for dormant pruning and fruit thinning by testing the efficacy 
of two new platforms (a mounted platform and an over-the-row 
platform). We have also explored the use of summer hedging 
to replace summer hand pruning with promising results. The 
transitioning of a mature Tall Spindle orchard to a fruiting wall 
will require extra care to pre-form the tree the previous winter 
so that apple flower bud load will not be reduced excessively.

Table	9.	Effect	of	time	of	summer	hedging	treatments	on	yield	of	Gala	and	
Linda	Mac,	September	2013.

Treatment

Gala Linda	Mac

Fruit	
number/

tree

Fruit	
Weight	

(kg/
tree)

Fruit	
number/

tree

Fruit	
Weight	

(kg/
tree)

Un-sheared (control) 591 97 526 99
June 
(hedged 24” from the trunk) 520 83 571 103

July 
(hedged 24” from the trunk) 493 78 444 85

August 
(hedged 24” from the trunk) 484 75  380 69

Table	 10.	 Comparison	 of	 cash	 expenses	 without	 discounting	 for	 3	 jobs	
(pruning,	hand	thinning	and	trellis	construction)	performed	by	
hand	labor	in	a	mature	Tall	Spindle	apple	system	when	using	an	
orchard	platform	or	ladders.	(From	analysis	of	Alison	DeMarree)

Tall	Spindle	Comparison

Annual	Cost	(mature	
planting)

With	
Platform	
($/acre)

With	
Ladder	
($/acre)

Labor	Sav-
ings	

(3	uses)
($acre)

Dormant Pruning 
(30% time saving efficiency) 238 340 102

Hand thinning 
(40% time saving efficiency) 211 351 140

Trellis Wire Installation 
(25% time saving efficiency) 128 173 45

Total Annual Cost 
(3 jobs) 577 864 287

Accumulated cost Year 
2-Year20 7,801 9,765 1,964

Table	 11.	Long	term	orchard	profitability	of	a	Tall	Spindle	orchard	 using	
an	orchard	platform	versus	the	use	of	ladders	for	3	orchard	jobs	
performed	by	hand	labor.	(From	analysis	of	Alison	DeMarree)

O r c h a r d	
Life

Net	Present	Value	of	Accumulated	Profit	
@	6%	discount	($/acre)

With	Platform	
($/acre)

With	Ladders
($/acre)

NPV	increase		with	
platforms	($/acre)

10 years 1,897 1,405 492

15 years 13,882 13,026 856

20 years 22,837 21,710 1,127
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