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Trend of avocado industry
• Global production increasing with cultivation 

expansion
• Area harvested increased by 52,411 ha (2020-2021)
• Intensive orchard practices 
• Conventional planting 400 plants/ha to high density 

planting 800 plants/ha to ultra high density >1200 
plants/ha

FAOstat2022
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Avocado Propagation
Scion (Bears fruit)

Rootstock

Clonal Rootstock

Seedling rootstocks

Genetically different
Comparatively cheap
Comparatively fast
Depend on seeds/season

Genetically identical
Depend on seed/budwood/season
Time consuming
Resource intensive

• Large orchard maintenance to obtain rootstock/nurse seeds, budwood
• Pest and disease risks
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Clonal propagation.. 
Way too cumbersome 

Nurse seeds

Grafted with rootstock 
budwood

Etiolated buds of 
rootstock shoots

Rooted rootstocks Clonal rootstocks ready for 
scion grafting

Frolich & plat double grafting 1972
Modified by Ernst 1999

Nurse seeds

Pictures – Allesbeste, SA
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Tissue culture
Aseptic culture of cells/tissues/organs/components under defined 

physical and chemical conditions in vitro. 
(Thrope., 2007)

Totipotency of cells 
Total potential of a single cell to become a complete individual

• De-differentiation – Change from given differentiated state to a less differentiated or stem cell-like state
• Re-Differentiation – Change from less differentiated state to a more differentiated state 
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TC as a propagation tool
• True-to-type multiplication of elite genotypes
• Seed-free (no supply risk, germination + season free)
• Soil and field-free (pesticide/fertiliser/run-off/land-use)
• Disease-free
• Climate-independent (resilience)
• High efficiency
• Scalable production 
• Year-round production
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Avocado tissue culture
45 – 50 years of research in global sphere 
Highly recalcitrant woody plant species, specially when mature
Problems

• Very low multiplication
• Loss of vigour in culture
• Failures for long term culture
• Poor plant quality
• Very difficult to root in vitro
• Low acclimatisation success
• Problems in practicality for large scale production 

No industrially applicable tissue culture technology for avocado propagation
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Key considerations
• Propagation of mature cuttings
• High multiplication rate
• Produce high quality plants (pest & disease free)
• Practical procedure applicable at industrial scale 
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Pathway for commercialisation 
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TC Proof-of-concept

TC Scale up

Morphology trials 

Productivity trials

Nursery adoption

Acclimatisation
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Nodal culture
• Numerous optimisation options 

• Basal nutrient media
• type and strength
• Vitamins and micronuritents

• Hormone levels/combinations/exposures
• Combinations of auxins and exposure time
• Additives to breakdown/inhibit hormones

• Gelling agents
• Non-hormone modulators/rooting promoters
• Culture vessels
• Incubation conditions  (light, temperature)

T1 T2 Tn

J Hiti Bandaralage, 2019 (Thesis)
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Nodal culture
• Optimised cultivar specific basal media and hormone conditions 

tested for long term culture

Multiplication Rate =   Produced no of nodes
Initial no of nodes per tub

Cultivar Total multiplication

(culture period)

Average 
multiplication 

rate at 
subculture

Velvick 10.68 (12 months) 1.25

Reed 3.48 (6 months) 1.24

Kidd 21. 78 (12months) 1.32

Hass 0.28 (3 months) 0.78

Inadequate multiplication for a commercial production system 
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Success in Nodal culture

Reed (80% - 8 wks) 
Velvick (50% - 12 wks)

Zutano (50% - 8 wks)
Inadequate multiplication for a commercial production system Kidd (90% - 4 wks)

Reed  Velvick

Zutano

Kidd 
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Meristem culture 
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Culturing of extreme apical tissues (ideally <0.1 mm) with no 
visible leaf primordia (Lane., 1978)
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Reed  

Multiplication Single shoots

Acclimatised plant

Meristem induction Shoot elongation

Rooting<1 year oldNursery maintained plants

J Hiti Bandaralage, 2019 (Thesis)
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Velvick

Multiplication

Single shoots

Meristem induction 

Shoot elongationRooting In vitro hardening

• Australian rootstock 

• Highly productive, consistent 

high yielding 

• Disease tolerant

• High in demand

J Hiti Bandaralage, 2019 (Thesis)
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Kidd

Multiplication

Single shoots

Meristem induction 

Shoot elongationRooting In vitro hardening

• Selection from Mount  

Tamborine

• Rootstock with farmer 

interest 

J Hiti Bandaralage, 2019 (Thesis)
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Zutano

Multiplication

Single shoots

Meristem induction 

Shoot elongationRooting

• Moderate to high yielding 

rootstock 

• Considerable demand in Australia 

and internationally
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Dusa

Multiplication

Single shoots

Meristem induction 

Shoot elongationRooting In vitro hardening

• Commercial level of 

Phytophthora-resistance

• Moderate salinity tolerant

• High international demand
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Commercial production system

20

Induction

Multiplication :F1 – F2..........F3............................. F7

Shoot elongation:                    S1.................S2............S3..........S4......................S(n)

Harvest individual shoots

Hardening of shoots (cultivar specific)

Rooting

Acclimatisation
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Acclimatisation: Jar to outside

Velvick Zutano DusaKiddReed
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Lab to Nursery 

Velvick Zutano Kidd DusaReed
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Lab to Nursery – Anderson nursery, Duranbah, NSW 
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Lab to Nursery 

DusaKidd
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Morphology trial - Reed
• Ungrafted TC Reed at Anderson Horticulture, Duranbah, NSW
• Planted – September 2017

J Hiti Bandaralage, 2019 (Thesis)
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Morphology trial - Velvick
• Ungrafted Velvick at Anderson Horticulture, Duranbah, NSW
• Planted – April 2019

2 years old plants

J Hiti Bandaralage, 2019 (Thesis)
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Morphology trial – Kidd 
• Ungrafted Kidd at Anderson Horticulture, Duranbah, NSW
• Planted – April 2019

2 years old plants



The Queensland Alliance for Agriculture and Food Innovation (QAAFI) is a research institute of The University of Queensland (UQ), supported by the Queensland Government. CRICOS code 00025B

Initial Productivity trial - Reed
• Hass Grafted with Reed

Seedling Reed
Nursery clonal
Tissue culture

• At Anderson Horticulture, Duranbah, NSW
• Planted – September 2017
• RCBD, N=10
• Planting density 5 m x 2.5 m

‘Reed’ seedling ‘Reed’ clonal ‘Reed’ tissue cultured 

J Hiti Bandaralage, 2019 (Thesis)
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J Hiti Bandaralage, 2019 (Thesis)



The Queensland Alliance for Agriculture and Food Innovation (QAAFI) is a research institute of The University of Queensland (UQ), supported by the Queensland Government. CRICOS code 00025B

Large Productivity trials - Reed
• TC Reed grafted to Hass vs industry standard grafted seedlings

Dr. Maddy Gleeson
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Production Year 3 - Childers 
no differenceno difference no difference no difference

https://qaafi.uq.edu.au/files/72009/Tissue%20Culture%20f
or%20Australian%20Avocados%20-%20PIP.pdf
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Technology commercialisation
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Technology commercialisation
• Reed – Late 2020
• Velvick, Kidd and Zutano – Early 2023
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Commercial avocado TC is not a dream

TC rootstock graft success 90 - 98%
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Commercial orchard – Hass/TC Reed Photo credit - Lachlan Donovan 

Givelda farm, Donovan family investments
200 trees
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Another reason to call Avocado is ……

 Production capacity of 500,000 plants using only 400 cuttings, 1 bud to 200-
500 plants

 10,000 plants in 10 sq meters

Smart & sustainable Avocado propagation system Commercialised
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Let’s toast …
Thank you…
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