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Introducing the Malusim app

| Run Models

e Fruit growth rate model

o Carbohydrate thinning model

e Malusim on web, iPhone
(Apple 0S), and Androic
(ol Py

e lrrigation model/records

‘@ Carbohydrate Thinning Model

e Live demo



Fruit growth rate model

e Assumes faster growing fruitlets will persist,
slower growing fruitlets will fall off

e Two or more consecutive measurements of
fruitlets to quantify growth rate

e Measurements start at app. 6 to 7 mm. fruitlet
diameter, then every 4 to 7 days depending on
temperature and chemical thinner applications,
determines growth rate

e Average growth rate calculated: if fruit is above
average growth rate it will persist; if below will
fall off

e Based on number of flowers, a target crop load
(number of fruit) and % fruit set determined

e At time of measurement, can determine if
another chemical thinner application needs
to be made...




Table 1. Fruitset prediction hypothesis.

Fruitlet Fate Prediction

Persist A fruit is predicted to persist if the growth rate over the measurement
period was at least 50% or greater of the fastest growing fruit.

Abscise A fruit is predicted to abscise if the growth rate of the fruit slowed to 50%
or less of the growth rate of the fastest growing fruit.
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Phil Schwallier and Amy-Irish Brown, Predicting Fruitset Model, apples.msu.edu, 2014



Table 4. Predicting Pe

of the original

(blue bar).

Phil Schwallier and Amy-Irish Brown, Predicting Fruitset Model, apples.msu.edu, 2014
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Carbohydrate thinning model

e Apple trees produce (photosynthesis)
or use (respiration) carbohydrates
beginning at green tip

e Carbohydrate production or use
depends mostly on sunlight and
temperature

e More sunlight = more carbohydrate
produced 3

e Higher temperature (particularly at night) = § k
more carbohydrate used

e Can calculate a daily balance per a fairly
complicated model/simulation developed
by Cornell scientist Lakso et al

e Cumulative daily balance can determine trees carbohydrate balance, and
thus degree to which it may be easy or hard to thin with chemical thinner =
carbohydrate thinning model
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https://malusim.org - SIGN UP, SIGN IN...
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O
Welcome to the Malusim app!
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Malusim.org -- ADD A LOCATION

“ G @ @ & nhttps://malusim.org v O o N @ 2 =
. & jmcextman@gmail.com
Locations @ HELP

Existing Locations

UMass CSO - B3 - Pazazz (2019) >

=+ ADD A LOCATION

Build: 18-06-04



Malusim.org -- Create Location

4 c @ @ & https://malusim.org e U N @O 2

_ Create Location X

Different fields are required, depending on which models you want to run on this Location.

& = Required for Fruit Growth Rate Model @ = Required for Irrigation Model ‘@ = Required for Carbohydrate Model
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mm / dd/ yyyy s

mm / dd / yyyy &



Malusim.org -- Locations
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Malusim.org -- Location Details

&« = C ® @ & ntips://malusim.org LU O B w ¢ i @ 2

& Location Details 9 HELP

Run Models Location

UMass CSO - A7 - Honeycrisp (2018)
& Spray Records
Details
> Year 2018
& Fruit Growth Rate Model
Farm UMass CSO
@ !rrigation Model Block A

Jil Irrigation Records variety e
Weather Station Belchertown-2

‘@ Carbohydrate Thinning Model Green Tip Date Ao i30T
Bloom Date May 10,2018

Orchard Age mature

In Row Spacing 3 ft
Between Row Spacing 14 ft
Trees Per Acre 1037
Tree Width ft
Tree Height ft

Tree Row Volume

Emitter In Row Spacing 3ft




Malusim.org -- Edit Fruit Growth Rate Dataset

® Edit Fruit Growth Rate Dataset X

@ & https://malusim.org

Edit Fruit Growth Rate Dataset

# of Trees 5

# of Clusters per Tree 5

# of Fruitlets per Cluster 5§

Flower Clusters Counted per Tree

Tree #1 110

Tree #2 90

Tree #3 80

Tree #4 80

Tree #5 90

Avg. Flower Clusters Coun... 90

Potential Fruit per Tree 450

Target Fruit per Tree 50




Malusim.org -- Enter Measurements

_ o) SRt Matammants X

& C ® & ntt malusim.org e O

<  Enter Measurements

Tree 1 Tree 2 Tree 3 Tree 4 Tree 5

Cluster 1 (5)

9.1
Cluster 2 (4)
Cluster 3 (5) 6.3 ¢
Cluster 4 (5) ‘ 65 ° _
Cluster 5 (4) 6.8 =
6.3

Measurements can be entered:
* Manually

* Voice input

« Imported (and exported)



Malusim.org — Predicted Fruit Setting

_ 2 ProOtoueth e Mool 4

< C o D& malusim.org - OO n o e =
< Fruit Growth Rate Model @ HELP
Location Measurements
‘ Date
Target Fruit per Tree 50 May 24,2018 y °
7 EDITDETALS
May 30,2018 s 9
VIEW MODEL DATA
Jun 3,2018 7 ©
Jun 8,2018 s @

Predicted Fruit Setting

Potential: 100% (450 fruit per tree)

135 fruit
117 fruit

90 frule
Target: 11% (50 fruit per tree)

Spray Records
Spray dates are indicated by gray vertical lines on the graph above.
Date Stage Chemical

May 21,2018 Petal Fall 12 ppm NAA plus 1 qt carbaryl



Malusim.org -- Carbohydrate Thinning Model
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€  Carbohydrate Thinning Model & HELP

Tree Carbohydrate Status ( inning
Date Max Temp ('F) Min Temp ('F) Solar Rad (MJ/m") /dey) H
Production Demand Balance 4-Day Avg Balance ~ Recommendation
Apply standard
5/27 67 49 24 142 5371 5228 447 chemical thinner
rate
Apply standard
5/26 86 63 198 6233 10476 4243 18.77 chemical thinner
rate
Apply standard
525 85 52 255 81.69 8504 334 19.55 chemical thinner
rate
Decrease chemical
5/24 7 4
5/2 8 S 30 86.3 8048 582 23.06 thinner rate by 15%

Apply standard
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Malusim -- Irrigation model
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Malusim — on iPhone and Android

¢ Back  Fruit Growth Rate M... Help & Enter Measurements HELP
E ©
Tree 1 Tree 2 Tree 3 Tree 4
0 Tree 5
Cluster 1
(5) ; 68 3
(C;;ister 2 » 2 57 g
Predicted Fruit Setting =
Potential: 100% (250 fruit per tre Cluster 3 Fruitle 5.4 u
(5
5.1 “
Cluster 4
5
& 53 [
Cluster 5
(5)
95 fruit
80 fruit
Target: 26% (6§ fruifiper tree)
50 fruit
4 ® il



Thanks to NY farm viability Institute...

“Improving Apple Grower Profitability
Through Precision Management by
Developing and Implementing a Smart App”
(Jaume Lordan Sanahuja)

farm viability




