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the

phosphite phosphite 
storystory
Phosphites have been found to be extremely effective in the control of diseases, 
particularly those that belong to the Oomycetes group such as Phytophthora 
spp, Pythium spp and the Downy Mildew diseases.  In addition to these, 
phosphites control some fungal diseases that fall outside this group such as 
Venturia inaequalis (Apple Scab) and some bacterial diseases such as Erwinia 
amylovora (Apple Fireblight).

In most countries around the world phosphites are applied as fungicides but in 
some instances phosphites are also applied as fertilizers.

phosphite – 
fertilizer or fungicide?
Worldwide, phosphite-based plant treatments have produced remarkable results 
not only in terms of disease control but also in terms of the nutrition results that 
would be expected from the addition of phosphorus and potassium.

Growers in countries as far apart as Australia, Spain, South Africa and the 
United States have discovered the following beneÞ ts on treated crops:

� Rapid uptake, compared with conventional phosphates

� Controlled release of phosphorus through various growth stages of the crop

� Enhanced plant and root development

� Better yields and fruit quality

� Improved plant health

Other advantages of using phosphites include:

� Effective control of Phytophthora, Downy Mildew and Pythium, as well as 
other diseases

� Increased production of the natural fungicides (phytoalexins) effectively 
providing organic disease control

� Multiple sites of action inhibiting the development of phosphite resistant 
strains

� Low environmental toxicity, safer than aspirin

Phytophthora sojae zoospores.

(K. Enkerli: www.ccrc.uga.edu)
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Phosphorous acid based fungicides were Þ rst developed in Australia in the mid 
1980s.  Following extensive research by various Australian State Departments 
of Agriculture and Agrichem, Agri-Fos 200 was Þ rst registered in 1991 for the 
control of Root Rot (Phytophthora cinnamomi) in avocados, Downy Mildew 
(Plasmopara viticola) in grape vines and Phytophthora Root and Heart Rot 
(Phytophthora cinnamomi and P. parasitica) in pineapple.

Agri-Fos has been registered as a fungicide and bio-control agent in Colombia, 
Egypt, Indonesia, New Zealand, Syria, Thailand, United Arab Emirates, United 
States of America and Uruguay with registrations pending in several other 
countries.  Agrichemʼs Agri-Fos registrations now extend through a broad range 
of crops from apples to zucchinis. 

In many countries phosphite products are actually sold as fertilizers since the 
registration process for fungicides is particularly onerous.  Scientists throughout 
the world have recognised that phosphite works effectively as both a fertilizer 
and a fungicide, regardless of how it is registered.  

phosphite versus 
phosphate
What is the difference 
between phosphite and phosphate?
Phosphite is completely different in nature from phosphate, 
a common ingredient of granular fertilizers. Chemically both 
compounds are similar; however phosphate has one more oxygen 
atom than phosphite. The addition of the oxygen atom in phosphate 
markedly changes the nature and reactivity of the resultant molecule.
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The Phosphite Ionic Compound The Phosphate Ionic Compound

Conventional phosphate fertilizers typically have the phosphate component 
(PO

4
) bound to additional elements such as iron or hydrogen.  Phosphite 

compounds also have the phosphite component (PO
3
) bound to additional 

elements such as potassium or aluminium.  The different effects of these two 
compounds on crops is remarkable given that they are chemically very similar.

Phosphate
Traditional phosphate fertilizer is solid, has low solubility in water and reacts 
strongly with the soil matrix.  Since phosphate is largely immobile in the soil 
only a small fraction of it is available to a crop at any one time.  Phosphate 
is often �locked� in the soil in some areas and is rendered useless as it is 
unavailable to the plant and erodes with the soil over time. (See Fig. 2)

Phosphate fertilizers must be applied to the soil at very high rates to have any 
effect.  Once it is in the soil it reaches the root surface via �diffusion along a 
concentration gradient� and therefore is only effective if close to the roots.

Figure 1

The Phosphate ion has one more 

oxygen atom than the Phosphite ion.  

Commercial formulations have 

ions combined with other elements 

(e.g. Iron, Potassium, Aluminium)
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Phosphite
Phosphite is usually formulated as a liquid.  Three oxygen atoms gives 
phosphite formulations increased mobility in plant tissue and soils.  It can be 
applied to all areas of the plant; leaves, trunk and roots.

Phosphite is easily absorbed and transmitted through the xylem and phloem to 
all areas of the plant. 

Figure 3

Phosphite is highly mobile within plants 

unlike most fungicides.This means that 

youʼre getting protection throughout 

the whole plant.

Figure 2

Phosphate is immobile in the soil 

matrix.  It must be placed close to 

the roots to be of beneÞ t to the plant.  

Locked phosphate is effectively 

wasted as it cannot get to the roots.

If Phosphite is applied 

to the leaves it is easily 

absorbed and transported 

down the Phloem, 

throughout the plant 

and into the roots 

(ie: it is systemic).

If Phosphite is applied 

to the roots it is easily 

absorbed and transported 

up the Xylem and 

throughout the plant 

(ie: it is systemic).
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phosphite – 
how does it work?
Phosphite can be applied as either a fungicide or as a fertilizer.

How does it control diseases?
Agri-Fos is a systemic fungicide which has both xylem and phloem mobility 
(it will move from leaves to roots and vice versa).  The action of phosphite is 
mainly indirect and complex.

Figure 4a demonstrates how the plant reacts to disease invasion without the 
presence of phosphite.

Figure 4b shows how the host plant reacts to the disease invasion in the 
presence of phosphite.  These are summarised as follows:

Phosphite is directly fungistatic ie: it slows the growth of the disease pathogen 
and inhibits the formation of spores.  This causes the release of stress 
metabolites (chemicals) by the disease which are recognised by the plant as 
signals, or as elicitors, causing the plant to enhance its defence response (see 
Þ gure 4b).

One of the results of the defence response by the plant is the accumulation of 
phytoalexins (immune bodies); these cause an immune response similar to 
that in humans.  In addition hypersensitive cell death occurs (death of disease 
infected cells) as well as ligniÞ cation and cell wall fortiÞ cation (cell walls are 
thickened).  Lytic enzymes (which dissolve the disease cell walls) are also 
produced by the plant which in combination with the rest of the hyper-resistant 
(plantʼs defence) response, can cause death of the disease. 
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Invading Phytophthora Disease
Figure 4a Disease invasion 

with no phosphite

1. Some molecules from the 

disease are recognised directly, but;

2. Phytophthora disease masks 

its recognition with suppressors; therefore

3. Recognition fails at 

host-cell interface, therefore

4. Only a weak signal goes to cell nucleus. 

This delays the plants  ̓defence response.
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In summary application of phosphites enhances the activity of the plantʼs 
dynamic defence systems.  This includes the formation of �necrotic blocking 
zones  ̓(dead cells limiting spread of a resultant lesion), rapid changes within 
the cell, production of ethylene and hypersensitive cell death (death of infected 
cells), production of lytic enzymes, thickening of cell walls and phytoalexin 
(antibody) accumulation in infected plants.  Interestingly, when concentrations 
of phosphite residues are no longer detected there is still protection within the 
crop (an �immunisaton� type effect). 
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Figure 4b  Disease invasion and pre-

vention in the presence of phosphite.

5. Pathogen is affected by phosphite.

6. Supressors either 

under or not produced.

7. Recognition of disease by plant cell.

8. Phosphite encourages defensive 

molecules,  such as phytoalexlexins 

and PR proteins, to attack 

the disease directly, and;

9. Defensive molecules send 

�alarm signals� to cells that have 

not yet been attacked, then

10. Polysaccharides strengthen the 

cell wall adding additonal protection.

11. Disease is limited or 

killed by plant response.
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how do I apply 
phosphite?
Agrichemʼs phosphite products are particularly ß exible and 
can be applied to the plant in at least seven different ways.

Fertigation
Fertigation is the application of nutrients using a crop irrigation system.  
The nutrients are introduced into the water ß owing through the system.  
Both solutions and suspensions can be injected into irrigation systems using 
calibrated injection pumps that ensure precision over both space and time.

Foliar Spray
Foliar spray is the application of treatments to the leaves using appropriate 
spray equipment and sufÞ cient water to provide adequate penetration and 
coverage.  Equipment settings and water volume may need to vary, depending 
on the growth stage of the crop. 

Foliar solutions can be applied with the aid of conventional spray equipment 
i.e. fan sprayer, backpack sprayer, hi-boy, low or high volume ground sprayer, 
aerial sprayer etc.

Trunk Spray
Trunk spray is the application of treatments to the bark using appropriate 
spraying equipment.  For tree crops it is highly recommended that trunk 
application is made in conjunction with Agrichemʼs patented basal 
translocation agent Pentrabark. 

Trunk Injection
Trunk injection is the application of treatment injected via a syringe into 
a drilled hole at the stem or trunk of a tree.  There is an art and a science to 
properly injecting chemicals.  This treatment should only be conducted by a 
skilled tree care specialist who has been trained in the procedure.

Trunk paint
Trunk painting is the process of painting the trunk and lower limbs of a tree 
with a chemical solution and should be conducted only during dry weather.  
The trunk paint treatment is used mainly to clean up wounds and infections.   

In-Furrow
In-furrow is a chemical application that occurs during the seeding process.  
A tractor is used is to plough a furrow in the ground.  As the furrow is being 
dug seeds are dropped and chemical treatment is applied at the same time.  
After treatment application is complete the furrow is covered over with soil.

Soil Drench
Soil drench is the technique whereby a liquid (fertilizer, fungicide or other) is 
applied to the soil around a plant or seed.  It can be applied at seeding or early 
planting or later, using a hand spray, boom spray or watering can depending on 
the size of area requiring treatment. 
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