
Over the past 8-10 years the UK and other European 
countries have experienced a dramatic increase in 
outbreaks of potentially devastating tree pest and 
diseases. Chalara ash dieback (Charla fraxinea) has the
potential to cause massive damage to the UK's ash 
population in particular. Out breaks of Chalara ash 
dieback resulted in losses of between 60 and 90 per cent
of Denmark’s ash trees. Acute oak decline caused by a yet
unidentified bacterial complex can result in tree death
within 4 to 5 years of the onset of symptoms.  
Recent outbreaks of Massaria canker of London Plane
(Massaria platani) does not result in tree death but causes
shedding of tree limbs, undesirable in public landscapes
with built up human populations. Other diseases that 
have the potential to cause widespread tree loss include
pine red-band needle blight, (Dothistroma septosporum),
sudden oak death (Phytophthora ramorum), the aggressive
strain of Dutch elm disease (Ophiostoma novo-ulmi),
canker stain of London Plane (Ceratocystis platani) 
and sweet chestnut blight (Cryphonectria parasitica).
The fact that these diseases have become so 
problematic in such a short time period demonstrates 
how environments with few bio-control predators and new
host plants can result in rapid infection and establishment.
Uncontrolled, the potential impact of these diseases 
would not only be the loss of tree production crops 
(forest and ornamental species) but also decades of 
effort and investment in tree plantations, as well as
irreparable damage to native biota and wood resources 
in a number of countries. Although a range of organic, 
natural and synthetic plant protection products 
(fungicides, bacteriocides) exist to combat these disease
outbreaks, there is a general reluctance to use these 
forms of protection within an urban landscape.
It is now well recognised that improved strategies for 
disease management are of great importance. 
G Percival, from Bartlett Tree Research Laboratory,
Shinfield Field Unit, University of Reading in the UK, 
has conducted a number of experiments using Silicon
Phosphites. With a clear success! 
He has the story for New Ag International.
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A clear potential for Pest and        
INCREASED PATHOGEN

insensitivity to fungicides cou-
pled with public demands to

reduce chemical use, stimulated by
greater awareness of environmen-
tal and health issues has placed
more emphasis on alternative
pathogen control strategies.
Silicon is the second most abun-
dant element after oxygen in the
earth’s crust, with most soils con-
taining considerable quantities.
However, silicon is often consid-
ered a plant nutrient “anomaly”
because it is presumably not
essential for plant growth and
development. Recent research has
demonstrated soluble silicon
applied as a foliar spray and/or sil-
icon soil amendments have to be
effective in the management of a
range of economically important
fungal diseases of major agricul-
tural crops as well as promoting
crop growth and yields. For exam-
ple in rice, silicon has been
demonstrated to control rice blast,
with the degree of control compa-
rable with conventional synthetic
fungicides. In addition silicon
amendments have been shown to
reduce the rate and number of
fungicide applications needed for
control. To date silicon based
products have been shown to
reduce the incidence of anthrac-
nose in sorghum, powdery mildew
in pumpkin and Phytophthora cin-
namomi on avocado. Similar
results have been reported with
respect to insect control with sili-
con based foliar sprays and soil
amendments reducing feeding
damage of rust and spider mites,
aphids, leaf miners, boring beetles
and weevils.

HOW SILICON WORKS
The mechanisms by which pests

and diseases are controlled fol-
lowing applications of silicon are
by via multiple alterations to host
plant physiology and biochemistry
as well as direct effects against
the pest and disease making it
unlikely resistance diseases can
readily develop to this control
measure. Many sucking insects
such as scale or leaf hopper have
a thin waxy coating over their
exoskeleton to prevent water loss.
When sprayed onto leaf tissue sili-
con particles adhere to the insect
pest with particle damage to the
cuticle through hydrocarbon
absorption and physical abrasion
making the cuticle permeable to
water resulting in death from
dehydration and desiccation.
Applications of silicon have been
shown to enhance leaf phenol
content. Phenols are known to
possess antifungal properties as

well as act as feeding deterrents
to pests by altering leaf palatabili-
ty. Alternately following silicon
application higher levels of man-
ganese have been recorded.
Manganese is an important co-
factor in synthesis of phenols and
lignin necessary for plant defense.
Manganese also inhibits the activ-
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regularly used within the UK for
apple scab control was conducted.
Trees were sprayed at the recom-
mended rate of 1.5ml per litre of
water at the same time as applica-
tion of each silicon treatment. 
In summary results show that sili-
con when applied at four key
stages of tree growth (bud break,
early flowering, 90% petal fall,
early fruitlet) provided a significant
degree of protection against apple
scab. This shows that silicon based
products are useful under field

conditions and offer a potential
management strategy of apple
scab. Likewise even though the sil-
icon treatments were not 100%
effective for scab control in this
study, they may be useful in an
integrated program with reduced
inputs of standard fungicides. 

ALSO A GOOD ALTERNATIVE 
TO ABAMECTIN
Objectives of this study were to
investigate the efficacy of Silicon
Phosphite (Sirius) as physical
insecticide versus abamectin a
standard insecticide mite treat-
ment against and identify the key
number of spraying times required
for optimal control.
The pear trial site consisted of a
0.90 ha block of Pyrus communis
'Williams' Bon Chrétien' inter-
spersed with individual trees of
Pyrus communis Beth and
Concorde. Three treatments were
applied: Control – water only
spray, Sirius (10ml) per litre of
water, and Dynamec (abamection)
at 0.5ml per litre of water 
During the trial plants were
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Table 1. Comparison of silicon products applied as preventative
foliar sprays for the control of scab on Crown Gold apples.
Treatment Fruit Yield (kg) Tree Leaf Scab Severity
Water (control) 5.1 4.0
Sirius* - 0.5L/ha 7.0* (37.3) 2.0* (50.0)
Sirius - 1.0L/ha 7.0* (37.3) 2.3* (42.5)
Sirius - 1.5L/ha 8.5* (66.7) 1.0* (75.0)
Penconazole (1.0ml/L) 8.8* (72.5) 0.0* (100.0)
Treatment <0.001 <0.001
All values mean of 5 plants. * = significant from controls at P<0.05 using LSD. 

Leaf mildew severity of each tree was rated using a visual indexing technique and rat-
ings on the scale: 0 = No mildew observed; 1 = less than 5% of leaves affected and
no aesthetic impact; 2 = 5-20% of leaves affected with some yellowing but little or no
defoliation; 3 = 21-50% of leaves affected, significant defoliation and/or leaf yellow-
ing; 4 = 51-80% of leaves affected, severe foliar discolouration; 5 = 81-100% of
leaves affected with 90-100% defoliation.
Values in parenthesis represent % from control
*For product label and MSDS data for Sirius see www.orionft.com.

ity of pectolytic enzymes produced
by fungi such as anthracnose.
Silicon sprays may also induce
alterations at the leaf surface in
turn interfering with pathogen
recognition sites i.e. the potential-
ly invading pathogen is ‘unaware’
that it is on a host plant.

A SIGNIFICANT DEGREE OF
PROTECTION AGAINST APPLE SCAB 
During the growing season orna-
mental and fruiting apple (Malus
spp) are highly susceptible to
attack by the foliar pathogen
Venturia inaequalis the cause of
apple scab. As suppliers, vendors
and growers of apples traditional-
ly adopt a zero tolerance policy
towards scab, any scab infection
reduces the quality and mar-
ketable fruit yield. Consequently,
the economics of fruit and orna-
mental tree production require fre-
quent application (18-22 sprays)
of synthetic fungicides throughout
the growing season.  
The trial site consisted of a 1.5 ha
block of apple cv. Crown Gold (a
apple scab sensitive species) with

individual trees of Red Delicious
and Gala as pollinators based at
the University of Reading,
Shinfield Experimental Field Site.
(Photograph above). Historically
the trial site suffered heavily from
apple scab annually. A range of sil-
icon concentrations were applied
as a foliar spray at bud break, early
flowering, 90% petal fall and early
fruitlet until run-off using a hand-
sprayer (Table 1).   
In addition a comparative evalua-
tion of the fungicide penconazole,

Silicon treated fruit scab severityControl non silicon treated fruit scab severity
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degree of pear blister mite control
and lower mite numbers per plant
compared to two spray treatments
(Table 2). Both two and four
sprays of Sirius or abamectin sig-
nificantly (P<0.05) lowered Pear
blister mite damage to leaves and

mite numbers per plant compared
to water sprayed controls.
Following four sprays of Sirius and
abamectin, pear blister mite dam-
age to leaves was reduced by 66.7
and 100% respectively and pear
blister mite numbers per plant
were reduced by 58.2 and 100%
respectively compared to water
sprayed controls.
These trials confirm that Silicon
phosphites offer a potential role as
an alternative and/or supplemen-
tary method of pest and disease
management under field and
landscape conditions. It is also
important to emphasise that
Silicon phosphites and silicon
products in general should not be
used as a “stand alone” treatment
for pest and disease management.
Management should always aim
to promote tree vitality and allevi-
ate all forms of stress where pos-
sible.  �

sprayed with the conventional fun-
gicide Systhane (myclobutanil) to
control potential disease build-up. 

Results appear in Table 2: Twice
sprayed plants were on 9 July and
16 August.  The dates were select-
ed as the onset of mite damage
was observed. Microscopic inspec-
tion of mite damage revealed only
the presence of Pear blister mite
ensuring natural cross infection
with other mite species had not
occurred. 
All assessments were made at
week 1 after the final spray of
Sirius and abamectin i.e.
19/09/2013.
Mean number of mites was calcu-
lated on five leaves per plant
selected at random and placed
under a 40X observation micro-
scope.
In all cases four sprays of Sirius or
abamectin resulted in a greater

There are a number of silicon products in the market- for some of them
efficiency is being questioned. New Ag International has often report-
ed on Silicon products in plant nutrition and in plant protection.
Professor Lawrence Datnoff, Dpt Head for Plant Pathology and Crop
Physiology at Louisiana State University, is a world expert in the mat-
ter and has contributed a number of articles to our magazines and has
been a speaker at several New Ag International conferences. Silicon
Phosphite used for these experiments is a mix of Potassium Phosphite,
Urea and ethyl silicate. According to the manufacturer Orion Future
Technology, the formulation is quite tricky as it is hard to get the ethyl
silicate into the phosphite. The product appearance is a clear liquid and
is manufactured in the UK.
Results of this study show silicon phosphite reduced leaf scab severity
by 37 to 70% respectively indicating silicon phosphite offers potential
for apple scab control. Results indicate a synergistic effect of silicon
with the phosphite anion formulation used. Importantly silicon phos-
phite offers a comparatively high control of scab that does not contain
a metal cation such as copper or zinc. This in turn potentially avoids
contentious issues such as human exposure and impacts of phytotox-
ic metal accumulation in plants and soils. Silicon is ubiquitous and has
no recorded phytotoxicity. Amorphous silicon dioxide forms the active
ingredient of a range of physical insecticides successfully used for
insect control. Diatomaceous earth is a powder mostly consisting of
abrasive silicon dioxide particles, formed of the fossilized remains of
diatoms and microscopic algae. When sprayed onto leaf tissue these
particles adhere to the insect pest with particle damage to the cuticle
through hydrocarbon absorption and physical abrasion making the
cuticle permeable to water, ultimately resulting in death from dehydra-
tion and desiccation. Consequently silicon phosphite when applied as
a foliar spray offers a unique potential as a plant protection agent
combating both pest and disease issues.

A FEW WORDS ABOUT SILICON PHOSPHITE.

Table 2. Comparison of Sirius and abamectin applied as foliar sprays for the control of pear blister mite
on Pyrus communis 'Williams' Bon Chrétien' 

Treatment Spray Dates Mite Severity
09/07/13 23/07/13 16/08/13 12/09/13 Leaf Injury Mite Number

per plant
Water (control) + + + + 6.3 9.0
Sirius (10ml) + - + - 3.4* 5.3*
Sirius (10ml) + + + + 2.0* 2.9*
Dynamec (0.5ml) + - + - 1.5* 1.1*
Dynamec (0.5ml) + + + + 0.0* 0.0*
Treatment (T) <0.001 <0.001
Number of Sprays (NS) <0.001 <0.001
T*NS <0.030 <0.010
+ = spray applied, -  = no spray.

Pear blister mite severity was based on the scale 0 = no mite damage observed 1 = less than 5% stipples or russetting on leaves; 
2 = 5-10% of leaves with stippling or russetting; 3 = 11-20% of leaves with stippling or russetting; 5 = 21-30% of leaves with 
stippling or russetting; 6 = 30-50% of leaves with stippling and russetting; 7 = 50-75% of leaves with stippling and russetting; 
8 = 75-100% of leaves with stippling and russetting. 
All values mean of 10 plants. * = significant from controls at P<0.05 using LSD. No annotation = not significant from control. 

Silicon treated leaf

Control non silicon treated


