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Irregular Bearing is a significant challenge for avocado production in Australia

Flower Abscission (poor fruit set)

Fruitlet Abscission
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What are the drivers of avocado flower and fruitlet abscission?

Flower Abscission (poor fruit set) Fruitlet Abscission

Excessive flowering: Depletes carbohydrate reserves in trees
Vegetative bias: Diverts carbohydrates away from flowers and fruitlets (dominance)

Challenge Changing Climate: 
High temperature & low humidity promote abscission

Summer Fruitlet Abscission
Up to 40% dry matter invested in fruits



Is there a change in growth associated with summer fruitlet abscission?

Fruit 
Abscission

Fruitlet Growth Arrest Seed Coat Senescence Abscission

Developmental Pathway of Summer Fruitlet Abscission

Management: Target fruitlet growth arrest

Persisting

Fruit Dendrometer



How to manage summer fruitlet growth arrest?

Irrigation Nutrition/Fertilization Plant Growth Regulators



Is irrigation a viable method to manage summer fruitlet growth arrest?

Irrigation

Normal growing fruits

Arresting fruits

Leaf

Hypothesis: Decrease in H2O Potential is a 
Driver of Growth Arrest

> ArrestingPersisting

Developing new irrigation systems may not be a viable pathway to 
mitigate summer fruitlet abscission 



Is nutrition/fertilization a viable method to manage fruitlet growth arrest?

Summer fruitlet abscission is not 
associated with a deficiency in a 
mineral element (s)

Nutrition/Fertilization Hypothesis: Nutrient deficiency is a Driver of 
Growth Arrest

vs ArrestingPersisting
Developing new nutrition programs may not be a viable pathway 

to mitigate summer fruitlet abscission 

Deficiency



Is growth arrest associated with a change in carbon status of the fruit?

Seed Coat

Embryo Pericarp

Mother Plant

Apoplast
Transport

Symplast
Transport

Carbohydrates, 
minerals & metabolites

Fruit growth arrest is associated with a change in carbohydrate metabolism

Seed Coat

Seed Coat 
Depletion of soluble sugars and starch

Activation of a carbohydrate starvation pathway



Interaction between hormone and sugar signaling/metabolism regulates growth

Understanding hormonal control of fruit growth arrest may be a 
viable pathway to develop a Plant Growth Regulator-based 

application to mitigate summer fruit drop

Choudhary et al., 2022

Investigated the hormonal control of fruitlet growth arrest



Hormonal control of fruitlet growth arrest

Auxin (IAA)
Ethylene (ET)
Abscisic Acid (ABA)
Jasmonic Acid (JA)

Compared hormone profile between persisting and arresting fruitlets
(late stage of growth arrest)

Persisting Arresting



Auxin is a key hormone that regulates fruit growth and maturation

Fenn & Giovannoni, 2021



A role for auxin in fruitlet growth arrest

Indole-3-acetic acid (IAA)

IAA production and conjugation in the maternal tissues is critical for fruit growth

Seed CoatPericarp Embryo

Maternal Tissues Zygotic Tissue
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Ethylene (ET)

Evaluation of candidate hormones involved in the abscission of organs

Seed CoatPericarp Embryo

Maternal Tissues

Abscisic Acid (ABA)

Jasmonic Acid (JA)

ET- -

ABA

JA- -

Zygotic Tissue
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Hormone signaling pathway for summer fruitlet abscission (late stage of growth arrest)

Growth Arrest Signal 
(Mother Plant)

Sugar Starvation Response (SC)

ET (SC)ABA (P) JA (SC)

Growth Arrest

Seed Coat Senescence

Fruit Abscission
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What are the hormones associated with early fruitlet growth arrest?

Sugar Signaling & Metabolism

Seed Coat

Hormones?

Growth arrest

Plant Growth Regulators



Summary

Irrigation

H2O Potential

Summer Fruitlet Abscission

Summer Fruitlet Growth Arrest

Nutrition

Mineral Elements

Hormones (PGRs)

Carbohydrate Status
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