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Predictors of post-harvest fruit softening

Fruit softening is a loss in flesh firmness during post-
harvest storage.
Apple fruit softening (FS) occurs when cells lose their structural integrity leading 
to rounded cells with greater cell separation and large intercellular spaces. FS was 
calculated as a percentage using the difference in flesh firmness between fresh 
and stored fruit. In a three-season study, conducted across five commercial 
orchards with trials in 11 orchard blocks in Southern Tasmania, post-harvest FS 
ranged between 0 and 31.5% (Figure 1).

Predicting fruit softening
This study found that FS had a negative correlation with crop load and a positive 
correlation with flesh firmness at harvest (Figure 2). This indicates that lighter 
crop loads and fruit with greater firmness at harvest undergo more FS during 
storage.

High fruit potassium (K) and potassium:calcium (K:Ca) ratio were associated with 
an increased FS during storage. Ca plays a critical role in cellular functioning and 
imparting structural strength, and high levels of K can inhibit Ca uptake, thus 
increasing FS.

A negative relationship was observed between FS and manganese (Mn) . As Mn 
has a role in slowing down fruit senescence, high levels of Mn will reduce the risk 

of FS.

Figure 1: Percentage of post-harvest fruit softening in apples harvested from the five commercial 
orchards (11 orchard blocks) in Southern Tasmania across three seasons..

Figure 2: Predictors of apple fruit softening (FS). 
Spearman’s correlation coefficients (* p < 0.05, 
** p < 0.01, *** p < 0.001)

Highlight box

• Low crop load and large fruit 
size increases FS.

• High potassium and low 
calcium content in the 
fruit increases while high 
manganese reduces the 
risk of FS.

• Optimising crop load in 
order to regulate fruit size 
is critical.

• Focus on balancing of 
mineral nutrients, 
especially potassium and 
calcium. 
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For more information please contact: RamandeepSingh.Sidhu@utas.edu.au | 0468554623 | utas.edu.au/tia

DISCLAIMER: While the Tasmanian Institute of Agriculture (TIA) takes reasonable steps to ensure that the information on its fact sheets is correct, it provides no warranty or 
guarantee that information is accurate, complete or up-to-date. TIA will not be liable for any loss, damage, cost or expense incurred or arising by reason of any person using or 
relying on the information contained in this publication. No person should act on the basis of the contents of this publication without first obtaining specific, independent, 
professional advice. TIA and contributors to this Fact Sheet may identify products by proprietary or trade names to help readers identify particular types of products. We do 
not endorse or recommend the products of any manufacturer referred to. Other products may perform as well or better than the products of the manufacturer referred to.
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