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““no factor of the avocado industry is no factor of the avocado industry is 
more important than rootstocks, and more important than rootstocks, and 
there is no problem that we know there is no problem that we know 
less about, or which requires a less about, or which requires a 
longer time to solve”. longer time to solve”. 

Webber, 1926Webber, 1926
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1.      Rootstock differences in salinity and alkalinity 1.      Rootstock differences in salinity and alkalinity 
tolerancetolerance

2.      Rootstock differences in mineral nutrient 2.      Rootstock differences in mineral nutrient 
uptakeuptake

3.      Rootstock differences in concentrations of 3.      Rootstock differences in concentrations of 
antifungal compounds antifungal compounds 

80 years of learning80 years of learning

4.      Rootstock differences on fruit quality 4.      Rootstock differences on fruit quality 

5.      Rootstock differences on alternate 5.      Rootstock differences on alternate 
bearing bearing 
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Fantasy or fact? Fantasy or fact? 

After 40+ years of After 40+ years of 
investment we are no investment we are no 
closer to having rootstocks closer to having rootstocks 
with commercial with commercial 
resistance to P.c. resistance to P.c. 

Phytophthora Phytophthora root rot toleranceroot rot tolerance
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Phytophthora cinnamomiPhytophthora cinnamomi

Persea americanaPersea americana

Different evolutionary centresDifferent evolutionary centres
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Botanical varieties = rootstock differencesBotanical varieties = rootstock differences

Mexican Mexican 
Guatemalan Guatemalan 

West Indian West Indian 



SHS
Servicing 
Horticulture

Botanical varieties = rootstock differencesBotanical varieties = rootstock differences

Mexican    Guatemalan    West IndianMexican    Guatemalan    West Indian

SalinitySalinity

Cold toleranceCold tolerance

Soil boron uptake/translocationSoil boron uptake/translocation

Anthracnose resistanceAnthracnose resistance
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Horticultural vs Physiological CompatibilityHorticultural vs Physiological Compatibility

Rootstock overgrowthRootstock overgrowth Scion overgrowthScion overgrowth

Should we be worried?Should we be worried?
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==

Effect of graft union on rootsEffect of graft union on roots

==In most cases significant scion In most cases significant scion 
overgrowth results in strong overgrowth results in strong 

alternate bearingalternate bearing
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Scion overgrowthScion overgrowth

‘‘Hass’ on ‘Mexicola’Hass’ on ‘Mexicola’ ‘‘Hass’ on ‘Zutano’Hass’ on ‘Zutano’
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Rootstock challenges in AustraliaRootstock challenges in Australia

MediterraneanMediterranean

SubtropicalSubtropical

Major differences in:Major differences in:

1.1. ClimateClimate
2.2. Soil typesSoil types
3.3. Water qualityWater quality
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Test the effect of genetic diversity on:Test the effect of genetic diversity on:

1.   Precocity1.   Precocity

2.   Sustainable yield2.   Sustainable yield

3.   Fruit quality3.   Fruit quality

4.   Anthracnose resistance4.   Anthracnose resistance

5.   Phytophthora tolerance5.   Phytophthora tolerance
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Genetic diversityGenetic diversity

‘‘Barr Duke’Barr Duke’
‘Duke 7’‘Duke 7’
‘SHS 1’‘SHS 1’
‘P1’‘P1’
‘Toro Canyon’‘Toro Canyon’
‘Thomas’‘Thomas’

‘‘Zutano’Zutano’

‘‘A8’A8’
‘SHS 2’‘SHS 2’
‘Nabal’‘Nabal’
‘Peasley’‘Peasley’
‘Reed’‘Reed’
UC linesUC lines

‘‘A10’A10’
‘Edranol’‘Edranol’
‘Hass’‘Hass’
‘SHS 3’‘SHS 3’

HybridsHybrids

‘‘Velvick’Velvick’
‘SHS 4’‘SHS 4’

HybridsHybrids

‘‘Plowman’ ?Plowman’ ?
‘SHS 5’‘SHS 5’

Mexican Mexican GuatemalanGuatemalan WIWI
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Field experiments planted 04/05Field experiments planted 04/05

Seedling + cloned rootstocks Seedling + cloned rootstocks –– Hass & Shepard scionsHass & Shepard scions

Pemberton WA Pemberton WA –– Hass (180 trees)Hass (180 trees)
Carabooda WA Carabooda WA –– Hass (90 trees)Hass (90 trees)
Duranbah NSW Duranbah NSW –– Hass (170 trees)Hass (170 trees)
Hampton QLD Hampton QLD –– Hass (200 trees)Hass (200 trees)
Childers QLD Childers QLD –– Hass & Shepard (310 trees)Hass & Shepard (310 trees)
Walkamin QLD Walkamin QLD –– Hass & Shepard (390 trees)Hass & Shepard (390 trees)
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Other research Other research -- PropagationPropagation

Seed germinationSeed germination
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Other research Other research -- PropagationPropagation

Cloning techniquesCloning techniques

Mexican    Guatemalan    West IndianMexican    Guatemalan    West Indian

Rooting difficultyRooting difficulty

‘‘Duke 7’Duke 7’ ‘‘Velvick’Velvick’
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Other research Other research -- PropagationPropagation

Cloning techniques Cloning techniques -- woundingwounding

FrontFront BackBack
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Other research Other research -- PropagationPropagation

Cloning techniques Cloning techniques -- woundingwounding

Collar of roots from 360Collar of roots from 360°° woundwound
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Other research Other research -- PropagationPropagation

Cloning techniques Cloning techniques -- woundingwounding

Double wounding/bottom KIBADouble wounding/bottom KIBA
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Other research Other research -- AnthracnoseAnthracnose

2020°°C night/ 30C night/ 30°°C nightC night
> 90% RH> 90% RH
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Other research Other research -- AnthracnoseAnthracnose

Highly susceptible (5)Highly susceptible (5) Very resistant (0)Very resistant (0)
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Other research Other research -- AnthracnoseAnthracnose

Botanical variety x resistanceBotanical variety x resistance

Rst RaceRace RatingRating RstRst RaceRace RatingRating
B. DukeB. Duke MM 55bb HassHass G x MG x M 22aa

Duke 7Duke 7 MM 55bb SHS 2SHS 2 G x MG x M 22aa

ParidaParida MM 55bb A8A8 GG 11aa

SHS 1SHS 1 MM 55bb SHS 3SHS 3 GG 00aa

ThomasThomas MM 55bb NabalNabal GG 00aa

T CanyonT Canyon MM 55bb ReedReed GG 11aa

ZutanoZutano M x GM x G 44bb PlowmanPlowman G x WIG x WI 00aa

A10A10 G x MG x M 22aa SHS 4SHS 4 WI x MWI x M 11aa

EdranolEdranol G x MG x M 33abab VelvickVelvick WIWI 00aa
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Other research Other research -- AnthracnoseAnthracnose
EcoEco--evolutionary connections to evolutionary connections to Colletotrichum Colletotrichum tolerance?tolerance?

Mexican Mexican -- 1616°°C, 786 mmC, 786 mm
Guatemalan Guatemalan –– 19.619.6°°C, 1394 mmC, 1394 mm

West Indian West Indian -- 2828°°C, 1137 mmC, 1137 mm



SHS
Servicing 
Horticulture

Susceptibility/resistance of botanical races Susceptibility/resistance of botanical races 
to Anthracnoseto Anthracnose

Is it in the Chemistry?Is it in the Chemistry?
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1.  ‘Velvick’ has twice the leaf diene conc. 1.  ‘Velvick’ has twice the leaf diene conc. 
of ‘Duke 6’   of ‘Duke 6’   Coates Coates et al. et al. 20032003

2.  Higher concs. of phenolics in resistant2.  Higher concs. of phenolics in resistant
rootstocksrootstocks Whiley, unpub.Whiley, unpub.

Susceptibility of botanical races Susceptibility of botanical races 
to Anthracnoseto Anthracnose

3.  Rootstocks change mineral nutrition 3.  Rootstocks change mineral nutrition 
profilesprofiles in fruitin fruit Coates Coates et alet al. 2003. 2003
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0 0 0 X E (S)

0 UT (S) 0 0 0

0 0 0 UT (S) 0

0 0 0 0

0 0 0 0

X PE (S) 0 0 0

0 0 0 0

0 X E (S) X PE (S) 0

0 0 0 0

X UT (S) 0 0 0

0 0 0 0

0 0 0 UT (S) 0

0 0 UT (S) 0 0

0 0 0 0

0 0 0 0

0 0 X E (S) 0

0 X PE (S) 0 0

0 0 0 UT (S) X E (S)
0 0 0 0

0 UT (S) 0 0 0 UT (S)
0 0 0 0

0 0 0 0

0 X UT (S) 0 0

0 0 X E (S) 0

The Bunny test!The Bunny test!

Data courtesy of G. ThomasData courtesy of G. Thomas

E = eaten
PE = partially eaten
UT = untouched

S = less than 0.75 m high
X = Duke 7 rootstock
0 = other rootstock

1.1. Eight out of 10 Hass trees on Duke 7 Eight out of 10 Hass trees on Duke 7 
rootstock were eatenrootstock were eaten

2.2. Duke 7 was the only pure Mexican Duke 7 was the only pure Mexican 
race rootstock in the blockrace rootstock in the block

3.  No other Hass trees in this block3.  No other Hass trees in this block
were eatenwere eaten
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ConclusionsConclusions

2.  There is significant potential to improve avocado 2.  There is significant potential to improve avocado 
yield, fruit quality and disease resistance through yield, fruit quality and disease resistance through 
the selection of appropriate rootstocksthe selection of appropriate rootstocks

3.  Rootstock attributes are strongly based on 3.  Rootstock attributes are strongly based on 
botanical racesbotanical races

1.  Scarification of avocado seed improves 1.  Scarification of avocado seed improves 
germinationgermination
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ConclusionsConclusions

5.  Be suspicious of rootstocks that produce a 5.  Be suspicious of rootstocks that produce a 
significant scion overgrowth significant scion overgrowth –– they could be they could be 
underunder--performingperforming

6.  Avoid Mexican race rootstocks or their hybrids in 6.  Avoid Mexican race rootstocks or their hybrids in 
the summerthe summer--wet subtropics of Australiawet subtropics of Australia

4.  There is a strong likelihood of rootstock chemistry 4.  There is a strong likelihood of rootstock chemistry 
playing an influential role in tree performance playing an influential role in tree performance 
with more information requiredwith more information required
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