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No, I don’t mean this!!! ☺



Precision Apple Cropload MANagement

• Precision pruning

• Precision chemical thinning

• Hand thinning

• Result – achieve optimum 
economic crop load

• Most typically applies to 
tall-spindle system

• and higher value varieties (Honeycrisp, Gala, Fuji)



pacman.extension.org



pacman.extension.org

Precision Crop Load Management of Apples:
USDA-NIFA-SCRI SREP 2020-51181-32197. 09/30/2019 – 08/31/2023.



Precision pruning

• Reduces number of flower 
buds to predetermined 
number using tall-spindle 
pruning rules and spur 
extinction (Robinson, et al., 
2013. New York Fruit 
Quarterly, Volume 21, 
Number 2, Summer 2013.)



Precision pruning

• 1 bud per final fruit number? – risky

• 1.5 to 2 buds per final fruit number? –
yes

• 3+ buds per final fruit number – risk 
overcropping and biennial bearing

• 1.5 to 2 buds

• Tall-spindle rules; bud extinction

• Example: Honeycrisp, 80 apples per 
tree target, leave 120 to 160 buds (but 
see next slide)



Precision pruning

Ah, but there is a catch!

Honeycrisp: floral vs. non-floral buds?

We have a fact sheet for you!

• HRT-Precision crop load 
management of Honeycrisp: flower 
bud identification and precision 
pruning

umassfruit.com→Publications→Fact Sheets

https://ag.umass.edu/fruit/fact-sheets/hrt-precision-crop-load-management-of-honeycrisp-flower-bud-identification
https://ag.umass.edu/fruit/fact-sheets/hrt-precision-crop-load-management-of-honeycrisp-flower-bud-identification
https://ag.umass.edu/fruit/fact-sheets/hrt-precision-crop-load-management-of-honeycrisp-flower-bud-identification
https://ag.umass.edu/fruit/fact-sheets/hrt-precision-crop-load-management-of-honeycrisp-flower-bud-identification


Precision chemical 
thinning

• Pollen tube growth model

• Carbon balance model

• Fruit growth rate model

Pollen Tube Growth Model



Pollen Tube Growth Model (PTGM)

• Measure style length

• Note date of king bloom

• Apply caustic thinner* when 
NEWA PTGM  model shows 
king flowers have been 
pollinated

* ATS or lime sulfur



Carbon Balance Model

• Apple carbohydrate thinning 
model on NEWA

• Timing and rate adjustment

• Solar radiation and 
temperature dependent
• More light = more difficult to thin

• Higher temperature (particularly 
at night) = easier to thin



Apple Carbohydrate Thinning Model (on NEWA)



Fruit thinning (on RIMpro.cloud)



Fruitlet growth rate model

• Tag trees and mark clusters (5 x 
14 = 70)

• Count flower clusters

• Begin measuring fruitlets at 6-7 
mm

• Measure at 4-5 day intervals 
post chemical thinner 
application

• Number of apples per tree and 
% set





Pollen Tube Growth Model



Malusim

• App (iPhone or Android) or web 
(malusim.org)

• Create an account on malusim.org

• Set up your variety(s) and block(s)

• Enter fruitlet growth measurements

• Review predicted fruit set, make 
chemical thinning decisions



Malusim



Malusim



Malusim



Fruit growth model (Ferri app)

• App, iPhone only (no website)

• No account needed, all data kept on iPhone

• Add variety

• Enter flower cluster counts

• Enter fruitlet growth measurements

• Review predicted fruit set/make chemical 
thinning decisions



Fruit growth model (Ferri app)



Fruit growth model (Ferri app)







Umassfruit.com



Hand thinning

• What can I say other than it is 
expensive?

• Can hand thin down to target crop 
load

• Do as soon as possible…

https://extension.psu.edu/apple-
crop-load-management-a-hand-
thinning-gauge



Arghh…Honeycrisp

• NAA at bloom

• NAA at petal fall

• NAA at 30, 45, 60 days after petal fall

• Why? Initiates flower bud development 
early, as soon as 30 days post-petal fall

• Also need to hand thin 30 to 45 days post-
petal fall



Precision Apple Cropload MANagement

• Precision pruning

• Precision chemical thinning

• Hand thinning

• Goal: achieve optimum economic crop load

• But THERE’S GOT TO BE AN EASIER WAY???!!!



Pometa.io
(formerly Farm Vision Technologies)
• Fruitlet growth rate model

• Yield estimation

• Crop size distribution

• iPhone 13 or 14 PRO only!

• Cost???



FVT in 2022

• Gala, Fuji, Honeycrisp

• 2 locations

• In collaboration with 
MSU, WSU, and Cornell



FVT in 2022





Fruit Quarterly, Vol. 31, No. 1, Winter 2023



fruitscout.ai



orchard-robotics.com



outfield.xyz



What are the hang-ups?

• Yield estimation and size distribution at harvest

• You can’t image what you can’t see
• Occlusion
• Fruitlets
• 2-D canopies

• Cost???

• Actionable???



Stay tuned…
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