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Fruit Quality: Cherry Size Affects Wholesale Value 

USDA, Detroit Terminal Market data 

Average price 
differential 
between 24 
mm and 28 

mm fruit size 
= $0.67 / lb 

2010 

2011 

Average 

At 7.5 tons/acre, that is $10,050 more per acre 





Traditional Cherry Trees 

Large, deep root 
systems 

Extensive area for extraction 
of soil nutrients and water 

25 ft 



Narrow canopies improve light 
penetration & distribution, 
producing fruit with higher 
sugar, color, firmness, and 

uniformity. 
 Spray coverage is improved, 
with reduced volume and drift 

Fruiting Wall Cherries 



   Protective Covers      
for Rain and Birds 



Improvised Worker Platforms 



•  Early ripening 
season (week 3) 

•  Very good flavor 
and firmness 

•  Less susceptibility 
to rain cracking 



Santina 

•  Self-fertile 

•  Early ripening season (week 3) 

•  Moderately tolerant to rain  
cracking 

•  Firm, large size 



™

with 1” of rain in 2008.  Early midseason bloom,S3S4

1.39 inches 

•  Early-mid ripening 
season (week 4) 



™

with 1” of rain in 2008.  The tree is hardy, vigorous and canker resistant .

1.28 inches 

•  Early-mid ripening 
season (week 4) 



Benton 

•  Self-fertile 

•  Blooms late, mid-ripening 
season (week 5) 

•  Less susceptible to rain cracking 

•  Firm, large fruit size 

•  High sugar, excellent flavor  

1.43 inches 



Sandra Rose 

•  Blooms mid-season, mid-ripening season (week 5) 

•  Susceptible to rain cracking 

•  Medium firm, large fruit 
size 

•  Self-fertile 

1.4 inches 



Attika (Kordia)   

•  Blooms late, mid-late ripening season (week 6), 
not self-fertile 

•  Less susceptible to rain cracking; more susceptible to 
frost 

•  Very firm, large, heart-
shaped  fruit, excellent 
flavor 



Skeena 

•  Blooms mid-season, mid-late 
ripening season (week 6) 

•  Very susceptible to rain 
cracking 

•  Very firm, large fruit size 

•  Self-fertile 



Regina  

•  Blooms late, late ripening season (week 7) 

•  Low susceptibility to rain cracking 

•  Very firm, large fruit 

•  Productivity can be a problem; pollen-compatible with 
Sam, Blackgold, Attika, Sylvia 



Sweetheart 

•  Blooms early, very late ripening 
season (week 8) 

•  Precocious, highly productive, very 
horizontal growth habit 

•  Medium to large fruit, moderately 
susceptible to rain cracking 

•  Self-fertile 



Rainier  
•  Highest value cherry in the market 

•  Blooms early, mid-ripening season 
(week 5-6) 

•  Precocious, highly productive, 
large fruit 

•  Excellent bud and wood cold 
hardiness 

1.44 inches 

™

RadiancePearl™ is a Rainier type cherry that ripens 7 to 10 days ahead 

has a vigorous, hardy and productive tree.  RadiancePearl™ has an 

Radiance Pearl 



Rain and Cherry 
Cracking 

46 to 54% Culls 
due to Rain 

Crop Loss Due to Rain =  
$15,795 per acre 

2005 MSU Clarksville  
Crop Value (6-yr-old trees):  

$31,590 / acre 

Photo courtesy of Stuff.co.nz (probably Lapins fruit) 

Are Rain Covers 
Affordable? 



Rain Covers in Norway 



High Tunnels (Haygrove) in the United Kingdom 
- Protection from rain, hail, and wind; greater heat retention in spring 



Two Types of Cherry Fruit Cracking 

Type 1: Rain on Fruit Skin 
Cracking at the tip (stylar end) or bowl (stem 
end) due to long fruit contact with rainwater.  
Eliminated with protective covers (reduced 

with some water-resistant fruit coatings) 



Two Types of Cherry Fruit Cracking 

Type 1: Rain on Fruit Skin 
Cracking at the tip (stylar end) or bowl (stem 
end) due to long fruit contact with rainwater.  
Eliminated with protective covers (reduced 

with some water-resistant fruit coatings) 

Type 2: Excessive Water in the Soil  
Fruit side cracking (due to rain or irrigation 
water taken up by the roots and pumped 
into the fruit (especially when leaves have 
low evapotranspiration). 

Can occur even with protective covers; 
must manage soil moisture and drainage 



Management of Rain Run-off from 
Tunnels to Reduce Type 2 Cracking 

Slide from Ben Gluck (2012) 

Also 
beneficial: 
Planting on 

berms or 
raised beds 

Leg-row 
drainage tile 
and gravel 
channels 



Automated Retractable Roof Panels with Gutters Close in Response 
to Rain, Wind, and High and Low Temperature Set-Points 



Year 2 – First season growth 
forms non-fruiting spurs, with 
greater spur density in the 
terminal portion and a few basal 
non-spur fruit buds 

Year 3 – First season growth forms fruiting spurs, with more flower buds 
per spur (and greater spur density) in the terminal portion 
 

Year 1 - New shoot growth with single leaves 

What is the Basic Cherry Fruiting Unit? 
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Fruit Quality: Managing Leaf-to-Fruit Ratios 

Year 3:  
Fruit populations: 1 spur (e.g., 75 total), 1 non-spur (e.g., 10 total) 
Leaf populations: 2 spur (e.g., 120 total), 1 shoot (e.g., 10 x 2X) 
Leaf-to-Fruit Ratio: 1.65 

Year 4:  
Fruit populations: 2 spur (e.g., 150 total), 1 non-spur (e.g., 10) 
Leaf populations: 3 spur (e.g., 180 total), 1 shoot (e.g., 10 x 2X) 
Leaf-to-Fruit Ratio: 1.25 A 25% reduction yields smaller fruit 



Anticipation of the future 
unbalanced cropping sites can be 
pre-emptively managed to better 

balance leaf-to-fruit ratios 

A dormant heading cut to remove:           
15 to 30% of last year’s shoot  
will therefore remove:  
25 to 40% of the future flower density 

Precision Management of Leaf-to-Fruit Ratios 



This heading cut 
reduces future spur 
fruit populations….. 

Precision Management of Leaf-to-Fruit Ratios 



This heading cut 
reduces future spur 
fruit populations….. 

Precision Management of Leaf-to-Fruit Ratios 



This heading cut not 
only reduces future 

spur fruit populations, 

but also promotes 
new shoot leaf 

populations 
Year 3:  
Fruit populations: 1 spur (e.g., 40 total), 2 non-spur (e.g., 20 total) 
Leaf populations: 3 spur (e.g., 166 total), 2 shoot (e.g., 20 x 2X) 
Leaf-to-Fruit Ratio: 2.75 

Precision Management of Leaf-to-Fruit Ratios 



Bud Selection Promalin  
(BA+GA4+7) 



Photo by Stefano Musacchi Pegs for Crotch Angles 

Notching / 
Scoring 
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TSA Year 1 
 

Planting of 
nursery tree, 

removal of any 
lateral branches 

(“feathers”) 
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TSA Year 1 
 

After planting, 
removal of 

lowest buds for 
weed spray 

clearance 

Remove ~5 buds 
below the 

terminal, then 
select a bud 

every 4 to 4.5 
inches for 

activation by 
Promalin, 
scoring, or 
removal of 

intervening buds  
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TSA Year 1 
 

After bud 
selection for 
activation by 

Promalin, 
scoring, or bud 

removal 
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TSA Year 1 
 

Spring shoot 
growth from 
activated buds 
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TSA Year 2 
 

Tree canopy 
prior to dormant 
pruning before 

2nd growing 
season in orchard 
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TSA Year 2 
 

Bud selection of 
the previous 

season’s terminal 
growth and 

dormant pruning 
of the previous 
season’s lateral 

shoots 
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TSA Year 2 
 

Spring shoot 
growth 
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TSA Year 2 
 

Spring shoot 
growth; fruiting 
at base of last 
season’s shoot 
growth and on 

spurs on portion 
of the leader that 

grew in the 
nursery 
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TSA Year 2 
 

Summer shoot 
extension growth  
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TSA Year 3 
 

Tree canopy 
prior to dormant 
pruning before 

3rd growing 
season in orchard 



9 

8 

7 

6 

5 

4 

3 

2 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

TSA Year 3 
 

Dormant-prune 
for: 1) future 

crop load 
management, and 

2) to thin out any 
overlapping 

shoots (promote 
good light 

distribution) 



9 

8 

7 

6 

5 

4 

3 

2 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

TSA Year 3 
 

Fruiting at base 
of last season’s 

shoot growth and 
on spurs from 
Year 1 shoot 

growth 
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TSA Year 3 
 

Summer-prune 
any overlapping 

shoots to 
minimize 
shading of 
developing  
flower buds 



1   2   3   4  5  6    7  8 9 10  11 12 

Strategies to Optimize Precision Cropping: The Highly-
Structured Tree for Fruiting Wall Architectures 

Lang, 2000 
De-construct the tree canopy into a simple fruiting unit 
to manage leaf-to-fruit ratios, then repeat many times  



UFO Fruiting Units and Yield 
 
 
 
 
 

 Tree Spacing:  5 ft x 8 ft  1,079 trees/acre 
 
Fruiting unit (upright shoot) spacing:  8 inches 
 

Fruiting Units  Target Yield     Fruit Size    Crop Load          

  (shoots / acre)    (ton / acre)       (g/fruit)  (fruit/upright)  

     7,555        8.0          10.0       107 

     7,555      7.0          11.0        85 

     7,555      6.0          12.0        67 
 

Ultimately, easier to manage 1000 simplified 
small trees/acre than 150 large trees with high 

variability in branching and orientation 



Photo by Earnscy Weaver 



UFO in California 



NC140 Sweet Cherry Canopy Systems Trial 

KGB 
TSA SSA UFO 

Kym Green 
Bush 

Tall Spindle 
Axe 

Super Slender 
Axe 

Upright  
Fruiting 
Offshoots 

Rootstock Vigor:  Gisela 3 – very dwarfing 
   Gisela 5 – dwarfing 
   Gisela 6 – vigorous 

2010 Spacing: 5 x 11 ft 
(SSA) 2.5 x 11 ft 



NC140 Sweet Cherry 
Canopy Architecture Trial Sites 

(13 Planted in 2010) 

Cultivar: Skeena 
- Summerland, British Columbia 
- Kentville, Nova Scotia 
Cultivar: Regina 
- Geneva, New York 
- Hudson Valley, New York 
Cultivar: Benton 
- Clarksville, Michigan 
- (Walnut Grove, California) 

Other Collaborative Trials 
- Italy, Turkey, Chile, New Zealand 



KGB 

KGB Fundamental Fruiting Unit 





TSA Fundamental Fruiting Unit 

TSA 





SSA 

SSA Fundamental Fruiting Unit 





UFO 

UFO Fundamental Fruiting Unit 





SSA Root 
Competition 

Tree Vigor (TCSA), Fall 2014 
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2013 (Year 4) Yields, Michigan 

  KGB TSA SSA UFO 

 Proposed modified 
orchard spacing (ft) 

5.7 x 13 5 x 11.3 2.5 x 9 5 x 8.1 

Trees/acre 719 770 1962 1079 

Rootstock Orchard yield (ton/acre) 

Gi3 0.6 3.2 4.2 1.7 

Gi5 0.3 1.0 - 0.4 

Gi6 0.05 0.6 1.6 0.5 



Estimated Year 4 Yield Potential* 

  KGB TSA SSA UFO 

 Proposed modified 
orchard spacing (ft) 

5.7 x 13 5 x 11.3 2.5 x 9 5 x 8.1 

Trees/acre 719 770 1962 1079 

Rootstock Orchard yield (ton/acre) 

Gi3 2.5 – 3.4 4.6 – 5.3 5.7 – 6.5 3.7 - 4.7 

Gi5 2.2 – 3.1 2.4 – 3.1 - 2.4 – 3.4 

Gi6 1.9 – 2.8 2.0 – 2.7 3.1 – 3.9 2.5 – 3.5 

*Potential yield accounting for 2012 spur loss 



Estimated Year 5 Yield Potential* 

  KGB TSA SSA UFO 

 Proposed modified 
orchard spacing (ft) 

5.7 x 13 5 x 11.3 2.5 x 9 5 x 8.1 

Trees/acre 719 770 1962 1079 

Rootstock Orchard yield (ton/acre) 

Gi3 4.6 – 5.5 5.6 – 6.3 4.4 – 5.2 5.7 – 6.7 

Gi5 3.8 – 4.7 5.6 – 6.3 - 6.4 – 7.4 

Gi6 3.3 – 4.2 4.5 – 5.2 2.4 – 3.2 4.6 – 5.6 

*Potential yield accounting for 2012 spur loss 



280 hr/ha 

221 hr/ha 

379 hr/ha 

260 hr/ha 

  ** hedged 

** 
** 

** 

*hand-pruned    

* 

* 

* 

* 
* 

$1,134 
(+27%) 

$1,534 
(+71%) 

$895 $1,053 
(+17%) 

2014 Dormant + Summer Pruning Time (per tree & cost per acre) 



MSU Tree Fruit Research 

www.cherries.msu.edu 
  Training video clips at: 
www.giselacherry.com 

  Other support from: 
USDA-NIFA Hatch project 
MICL01305, USDA-Small 
Farms, Haygrove Tunnels, 

Cravo Greenhouses, VOEN   


