Bitter Pit: Can We See It
Coming?
Erika DeBrouwer, OMAFA Tree Fruit Specialist

There are a few options available for growers to get a
better idea of bitter pit pressure within their blocks
before storage of apples occurs. There are 3 main
methods being used:

e Passive Prediction Model

e Fruit Peel Sap Analysis

e Shoot Length

These methodologies are not precise (~65%
accuracy), have shown to underestimate bitter pit
across multiple regions and cultivars and have not
been thoroughly researched in Ontario.

Recent research indicates that using multiple
prediction methods together may improve the
accuracy of bitter pit predictions. Growers should weigh
the costs, time requirements, and management
benefits of each method to determine the most
practical approach for their orchard.

Passive Bitter Pit Prediction Model

3. Assess bitter pit (internal and external) of each
sample

4. Express data as a percent for bitter pit incidence
(shown in highlighted text box).

% of predicted bitter pit =

(@mount of fruit with bitter pit + total number of fruit)
x 100

Passive Prediction Model

Pros e No lab costs or specialized equipment needed
o Block specific information for storage decisions
o Can be performed by an array of personnel (grower,
consultant, storage operators)
Cons o Takes 3 weeks
» Requires fruit samples (destructive measurement)
e Harvest timing is needed in advance
e Can underestimate bitter pit
[ ]

Primarily performed on Honeycrisp

Fruit Peel Sap Analysis

The 'Passive Method' of bitter pit incidence was
developed by Dr. Chris Watkin's out of the Cornell
University research lab. This method, as described
below, looks at a large sample of apples prior to harvest
in hopes of estimating the total bitter pit occurrence in
storage.

Passive Bitter Pit Prediction Methodology
1. Collect 100 fruit from representative trees in one
block three weeks before harvest

Harvest fruit from as many trees as possible, with
a minimum of 10 trees per block.

Blocks that have a variation in crop load, only pick
fruit from representative trees AND/OR take
separate samples from lower cropping trees.

2. Store fruit at room temperature (20°C) for three
weeks
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The Peel Sap Analysis is a newer test looking at the
differences and ratios of calcium (Ca), magnesium (Mg),
potassium (K), and nitrogen (N). This method was
developed by Cornell University as well, but by Dr.
Lailiang Cheng.

Fruit Peel Sap Analysis Methodology

1. Collect fruit samples (minimum 20, ideally 100) from
representative trees in one block when the fruit is
roughly 55 grams in size (golf ball size)

Harvest fruit from as many trees as possible, with
a minimum of 10 trees per block, and no more
than 2-3 apples per tree.

2. Send samples in labelled bags for lab, with the
following information:

Name, Farm, Cultivar, Block, Date

If submitted multiple samples from the same
block distinguish between them with identifier (i.e.
low crop load, more vigour, rootstock).

3. Place samples in a cooler for transport. If needed,
place bags in freezer for future transport to the lab.



4. After analysis occurs, look at K/Ca and N/Ca ratios
and compare bitter pit risk as outlined in Table 1.

Table 1. Fruit peel sap analysis nutrient ratios and their risk
indicators for bitter pit prediction (Cheng, 2025)

Risk K/Ca ratio N/Ca ratio
Low Risk <23 <3
Moderate Risk 23-27 3-5
High Risk > 27 >5

Fruit Peel Sap Analysis

Pros e Results before harvest
o Applicable for multiple cultivars
o Useful for long-term management
Cons e Laboratory costs and standardized sampling
required
o Cultivar and region may change thresholds
e (Can be inaccurate if used alone
e Can require expertise for interpretation

Average Shoot Length

There is a high correlation of bitter pit incidence with
excessive vegetative growth, this is due to competition
between leaves and fruit for calcium. As a result, shoot
length can serve as a useful indicator of bitter pit risk.
Researchers at Penn State University developed a
prediction model for Honeycrisp that incorporates both
the fruit peel N/Ca ratio and average terminal shoot
length, demonstrating that combining measures of tree
vigour and fruit nutrient status can improve bitter pit
prediction

Average Shoot Length Methodology
1. Three weeks before harvest select 20 representative
trees per block

2. Measure the length (inches) of 5 current season
terminal shoots from each tree

3. Determine the average length of shoot growth
(shown in highlighted box)

4. Collect fruit samples for Fruit Peel Sap Analysis

5. Compare N/Ca ratio and shoot length to Table 2.

ONcore

Average terminal shoot length -

total lengths (inches) + total number of
measurements taken

Table 2. Estimated percent of apples on Honeycrisp trees
developing bitter pit after cold storage as affected by
shoot length and N/Ca. (Marini, 2023)

:la/ t(i:z Average sh(_)ot length Average sh_oot I\I\;?I;at?‘e(ih;;t
(<5in.) length (15 in.) in.)
2 0 20 59
0 28 67
10 0 36 75
14 5 44 83
18 13 52 91
22 21 60 99

Average Shoot Length & N/Ca ratio

Pros e More robust prediction when used in unison
Cons o Limited research conducted for accuracy across
regions
e Requires additional test for improved accuracy
e Laboratory costs and standardized sampling
required
e More time consuming than other tests

Bitter Pit Correlations

Across all three approaches, the strongest and most
consistent bitter pit associations are: low crop loads,
excessive vegetative growth, large fruit size, and
calcium imbalance within the fruit. Rootstocks are a
contributing factor and can either enhance or suppress
bitter pit onset.

For additional information on bitter pit understanding
and mitigation please refer to the following articles:

e A Pitfall in the Pipeline - Part I: Calcium's One-Way
Ticket

e A Pitfall in the Pipeline - Part 2: Challenging the Pit
Problem
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