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• The development of new technology 
for phosphonate application was 
commission by the Australian 
avocado industry in 1997

•• The development of new technology The development of new technology 
forfor phosphonatephosphonate application was application was 
commission by the Australian commission by the Australian 
avocado industry in 1997avocado industry in 1997

• Soil application through fertigation•• Soil application throughSoil application through fertigationfertigation

• Foliar application with formulations 
of increased concentrations

•• Foliar application with formulations Foliar application with formulations 
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• Soil application was discarded 
due to:

•• Soil application was discarded Soil application was discarded 
due to:due to:

• Leaching•• LeachingLeaching

•• Potential increasedPotential increased
phosphonatephosphonate tolerancetolerance

•• Rapid oxidation (PORapid oxidation (PO33 POPO44))
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The research into foliar-applied
phosphonate has examined:
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• Efficacy•• EfficacyEfficacy
• Phytotoxicity•• PhytotoxicityPhytotoxicity

• Fruit residues•• Fruit residuesFruit residues

• Withholding periods•• Withholding periodsWithholding periods
• Application methodology•• Application methodologyApplication methodology

• Phosphonate storage•• PhosphonatePhosphonate storagestorage
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PhytotoxicityPhytotoxicityPhytotoxicity
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• Tank mix at pH 7.2•• Tank mix at pH 7.2Tank mix at pH 7.2
• No surfactant or stickers•• No surfactant or stickersNo surfactant or stickers

• No copper hydroxide•• No copper hydroxideNo copper hydroxide
• Do not apply as a tank mix 

with other pesticides
•• Do not apply as a tank mix Do not apply as a tank mix 

with other pesticideswith other pesticides

• 0.5% safer than 1.0%•• 0.5% safer than 1.0%0.5% safer than 1.0%

PhytotoxicityPhytotoxicityPhytotoxicity



EfficacyEfficacyEfficacy

• Phosphonic acid root 
concentration (20-50 mg/kgfw)
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• Improvement in tree health 
(0 -10 scale)
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Treatments Root mass % healthy roots Tree health
(1-3) (0-10)

Untreated 1.7 50.0 2.8
Worm casts 1.3 74.5 3.8
PO3 at 0.1% 2.3 73.0 2.0
PO3 at 0.5% 2.5 91.0 1.6
PO3 at 1.0% 2.3 90.0 1.6
Injected PO3 2.5 85.0 1.0
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Improvement in Tree Health 
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Childers (1999/00)Childers (1999/00)Childers (1999/00)

Treatments Health Improvement
(0-10)

Control -2.8 a
PO3 @ 0.1% -0.4 b
PO3 @ 0.25% + Bion 1.6 c
PO3 @ 0.5% 1.6 c
PO3 @ 0.5% + Bion 1.0 c
PO3 @ 1.0% 1.6 c
Trunk-injected PO3 @ 20% 1.2 c

TreatmentsTreatments Health ImprovementHealth Improvement
(0(0--10)10)

ControlControl --2.8 2.8 aa
POPO33 @ 0.1%@ 0.1% --0.4 0.4 bb
POPO33 @ 0.25% +@ 0.25% + BionBion 1.6 1.6 cc
POPO33 @ 0.5%@ 0.5% 1.6 1.6 cc
POPO33 @ 0.5% +@ 0.5% + BionBion 1.0 1.0 cc
POPO33 @ 1.0%@ 1.0% 1.6 1.6 cc
TrunkTrunk--injected POinjected PO3 3 @ 20%@ 20% 1.2 1.2 cc
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Treatments PO3 conc. (mg/kg)
2 weeks 4 weeks

Untreated 0.6 b 0.7 c
PO3 at 0.1% 5.3 b 9.0 c
PO3 at 0.5% 26.8 a 38.3 ab

PO3 at 1.0% 37.7 a 50.9 a
Injected PO3 not treated 31.6 b
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Fruit ResiduesFruit Residues

• Maximum Residue Level (MRL) 
for avocados in Australia is 100 
mg/kg - it varies between countries
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• Fruit residues are influenced by:•• Fruit residues are influenced by:Fruit residues are influenced by:
• Time of application •• Time of application Time of application 
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Fruit ResiduesFruit Residues

• Maximum Residue Level (MRL) 
for avocados in Australia is 100 
mg/kg 

•• Maximum Residue Level (MRL) Maximum Residue Level (MRL) 
for avocados in Australia is 100 for avocados in Australia is 100 
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• Fruit residues are influenced by:•• Fruit residues are influenced by:Fruit residues are influenced by:
• Time of application •• Time of application Time of application 

• Crop load •• Crop load Crop load 
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Withholding PeriodWithholding Period

• Requirement of NRA•• Requirement of NRARequirement of NRA

• Establishes minimum time 
between treatment and harvest

•• Establishes minimum time Establishes minimum time 
between treatment and harvestbetween treatment and harvest
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Application Application 
MethodologyMethodology

High volume (1500 L/ha)High volume (1500 L/ha)

Low volume (600 L/ha)Low volume (600 L/ha)
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Application Methodology
Treatment Timing

Application MethodologyApplication Methodology
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• Phosphonic acid is phytotoxic to 
pollen germination and growth

•• PhosphonicPhosphonic acid isacid is phytotoxicphytotoxic to to 
pollen germination and growthpollen germination and growth

• > 400 mg/kg PA in flowers reduces 
the number of pollen tubes reaching 
the ovaries

•• > 400 mg/kg PA in flowers reduces > 400 mg/kg PA in flowers reduces 
the number of pollen tubes reaching the number of pollen tubes reaching 
the ovariesthe ovaries

• Yield reduction may occur•• Yield reduction may occurYield reduction may occur



Crop Load Affects Root
Phosphonic Acid Concentration
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Phosphonate StoragePhosphonate Phosphonate StorageStorage
• Claims made that phosphonate

deteriorated in storage after 90 
days

•• Claims made thatClaims made that phosphonatephosphonate
deteriorated in storage after 90 deteriorated in storage after 90 
daysdays

• Investigated stability of
phosphonate in sealed containers 
that were filled or half-filled and 
stored for 6 months

•• Investigated stability ofInvestigated stability of
phosphonatephosphonate in sealed containers in sealed containers 
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• Phosphonate oxidises from PO3
to PO4

•• PhosphonatePhosphonate oxidises from POoxidises from PO33
to POto PO44
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ConclusionsConclusions
• Foliar applied phosphonate at 0.5% 

a.i. will give commercial control of 
Phytophthora root rot in mature trees
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a.i. will give commercial control of a.i. will give commercial control of 
Phytophthora root rot in mature treesPhytophthora root rot in mature trees

• Application frequency will vary 
depending on numerous factors and 
may be managed through monitoring
phosphonic acid in roots

•• Application frequency will vary Application frequency will vary 
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phosphonicphosphonic acid in rootsacid in roots



ConclusionsConclusions
• To reduce the risk of phytotoxicity•• To reduce the risk ofTo reduce the risk of phytotoxicityphytotoxicity

• Don’t add wetting agent or spreader•• Don’t add wetting agent or spreaderDon’t add wetting agent or spreader

• Use copper oxychloride for 
anthracnose control

•• Use copper oxychloride for Use copper oxychloride for 
anthracnose controlanthracnose control

• The tank solution should be adjusted to 
pH 7.2

•• The tank solution should be adjusted to The tank solution should be adjusted to 
pH 7.2pH 7.2

• Don’t mix with other pesticides•• Don’t mix with other pesticidesDon’t mix with other pesticides
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• Spring and summer flush maturity 

are the two most effective treatment 
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•• Spring and summer flush maturity Spring and summer flush maturity 
are the two most effective treatment are the two most effective treatment 
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• It is the number of grams of product 
applied per tree that is critical in 
providing protection
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• Phosphonate fungicide is a stable 
product provided it is stored in a 
sealed container

•• PhosphonatePhosphonate fungicide is a stable fungicide is a stable 
product provided it is stored in a product provided it is stored in a 
sealed containersealed container
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