
27DIGGERMAGAZINE.COM  DECEMBER 2020

An ongoing series provided by 
Oregon State University  

in collaboration with the United 
States Department of Agriculture 

and in partnership with the 
Oregon Association of Nurseries

GROWING 
KNOWLEDGE
Series content is coordinated by Dr. Jay Pscheidt, professor of botany 
and plant pathology at Oregon State University in Corvallis, Oregon.

 Figure 2. Azalea lace bug nymphs (top leaf); their frass and exuviae (bottom leaves). 
PHOTO COURTESY OF OREGON STATE UNIVERSITY

Silicon: the non-essential beneficial 
nutrient for plant defense?

BY KATERINA VELASCO-GRAHAM AND JANA C. LEE

RHODODENDRONS AND AZALEAS are the backbone 
of many ornamental landscapes in the Pacific Northwest. 
Unfortunately, since 2016, a beautiful little insect has 

been plaguing the genus Rhododendron, causing aesthetic and 
physiological damage, which may lead to plant death if left 
unchecked (Figure 1). 

Preliminary studies suggest that cultivars vary in their tolerance 
to azalea lace bug (Stephanitis pyrioides), but in many, the molting 
and feeding activity of nymphs and adults leave a sticky mess on the 
leaves’ underside (Figure 2). Landscape structure may also have an 
impact on the degree of damage due to the variable amounts of sun 
exposure and presence/absence of natural enemies which influence 
lace bug populations. 

Presently landscape managers and homeowners 
have few tools at their disposal. Acephate effectively 
controls nymphs and adults and systemic neonic-
otinoids control all stages, but both are losing favor 
among the general public due to their hard chem-
istries and associated environmental and health 
effects. Insect growth regulators (IGRs) may offer a 
softer alternative but have the potential to impact 
other insects with similar physiologies. 

Silicon and its role in enhanced resistance 
Silicon is the second most abundant element 

on Earth. It is found in most terrestrial plants, but 
at different concentrations; monocots tend to accu-
mulate more of it than dicots. Silicon accumulates 
in leaf and stem tissue as microscopic solid silicon, 
knowns as phytoliths, after traveling up from the 
root as dissolved silicic acid. 

Supplementing plants with silicon has been 
suggested to improve plant health and, may have 
added benefits in negatively impacting plant-feeding 
pests. Yet, the use of silicon for enhanced resistance 
has had mixed results. 

Feeding strategy is one of the factors at play. 
Most chewing insects that gnaw through leaf or 
stem cuticle are affected by silicon supplementation, 

suggesting that phytoliths may be caus-
ing irreversible wear of the mandibles. For 
example, the caterpillars of the fall army-
worm on corn, African pink stem borer 
on maize, and African sugarcane borer 
on sugarcane experienced either increased 
mortality, mandibular wear, reduced larval 
survival and growth rate, delayed penetration, 
or all the above. 

Folivores which feed on soft tissues 
between the epidermal layers don’t 

Figure 1. Dead azalea 
bush after two years 
of azalea lace bug 
infestation. PHOTO BY 

OREGON STATE UNIVERSITY. 
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experience damage to their mouthparts, 
however their population may still be 
affected by silicon due to a decrease in 
oviposition as has been shown with the 
leaf miner American serpentine leaf miner 
on chrysanthemum and zinnia. 

Sucking insects such as the phloem 
feeding English grain aphid, rose-grain 
aphid and greenbug on wheat and green 
peach aphid on zinnia experienced reduce 
infestation, lower longevity and fecundity, 
decreased probing time, increased frequen-

cy in stylet withdrawal or activation of the 
plant defense system. 

Xylem feeders such as the white-backed 
planthopper and brown planthopper on rice 
experienced decreased food intake, inhibited 
sucking behavior, decreased adult longevity, 
fecundity and population growth. 

The two-spotted spider mite also had 
significant population reductions. 

In some cases, no effects have been 
reported: the caterpillars of dusky herpe-
togramma moth and black cutworm on 

turfgrass had no visible feeding preference, 
mandibular wear, growth or survival.

In short, silicon supplemented as a soil 
drench can result in solid silicon, causing 
irreversible wear of the mandibles of chew-
ing insects, interfering with feeding activities 
of sucking insects or lowering oviposition 
regardless of feeding type. As well, soil 
drenches could trigger changes in leaf chem-
istries due to the added dissolved silicon, 
leading to lower palatability and digestibil-
ity. Dissolved silicon may also help trigger 

Top: Figure 4. Effects of four treatments on S. pyrioides on mean ± SEM of frass spots and eggs on potted rhododendrons. Below: Figure 3. 
Enclosures with azalea lace bugs and choice of rhododendrons (three treatments and control). IMAGES COURTESY OREGON STATE UNIVERSITY.



29DIGGERMAGAZINE.COM  DECEMBER 2020

 
 

  

        Schurter
Nursery

Arborvitae–Emerald green
Virescens
Boxwood

Japanese Maples
Otto Luyken
Skip Laurel

Various sizes & Varieties
503-932-8006

Motz & Son Nursery
W

H
O

LE
S

A
LE

 G
R

O
W

E
R

S
SHADE & FLOWERING TREES
FRUIT TREES
Dwarf, Semi-Dwarf & Standard
COMBINATION FRUIT TREES (4 in 1)
Semi-Dwarf & Standard
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Semi-Dwarf, Combination & One Variety
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DECIDUOUS SHRUBS
www.motzandson.com
11445 N.W. Skyline Blvd.
Portland, Oregon 97231
Phone 503-645-1342
FAX 503-645-6856

(503) 630-4349
FAX (503) 630-7542

PO Box 598 – Estacada, OR 97023

B&B Spruce 4 to 24 feet
Chamaecyparis • Fir • Pine

Japanese Maple • Poodle Pine
Cut Christmas Trees

Supplies for Small Growers
SEED STARTING - Pots Trays Inserts

Plug Trays
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 Labels - large variety size, color &
shape of blank plant pot & row markers

_________________________________________________________________________

Weed control, fertilizer, tapes & ties,
watering, and more

_________________________________________________________________________

http://www.AAA-mercantile.shop
http://stores.ebay.com/AAA-Mercantile

http://www.amazon.com/shops/AAAmercantile

Enter promo code DIGGER for a 10% discount
for a limited time at AAA-mercantile.shop

HOSTETLER
FARM DRAINAGE
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• Plastic Tubing 3"-24" • Laser Grade
Control • Open Ditch for Buried

Irrigation • Plows and Trenches •
Pot-n-Pot Drainage • Oldest Drainage
Firm in Oregon • Newest Subsurface

Irrigation Techniques

Materials and
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Assistance
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induced defenses resulting in the release of 
herbivore induced plant volatiles as docu-
mented with the cotton bollworm and the 
predatory red and blue beetle.

In some instances, a foliar spray 
application may be more effective than 
a soil drench, suggesting either a topical 
effect or translaminar penetration. This 
was the case with the silverleaf whitefly 
on cucumber and the American serpentine 
leaf miner on Gerbera jamesonii which 
experienced significant reductions in ovi-
position and survival rate and significant 
reductions in tunneling respectively.  

Silicon and the azalea lace bug
Our first-year study showed that silicon 

supplementation is promising for azalea lace 
bug control. Two varieties of rhododendron, 
‘Cunningham white’ and ‘Boule de Niege’, 
were supplemented with calcium silicate four 
times once a week. 

Applications were delivered as a foliar 
spray or a soil drench. A calcium carbonate 
group was included to discard the possible 
effect of calcium. Frass spots and eggs were 
tallied for the three treatments and a control 
30 days after releasing azalea lace bug into 
an enclosure with 4-inch pot rhododendrons 
(Figure 3). 

Analysis of silicon content showed sup-
plementation had not resulted in accumula-
tion in leaf tissue. Frass spots, which indicate 
feeding activity, and egg counts were lower 
in all three treatments, with silicon foliar 
resulting in lower counts overall (Figure 4). 

Further research is being conducted to 
confirm these preliminary findings and to 
determine the most effective dosage under 
greenhouse conditions; field tests will follow 
thereafter. Stay tuned! 
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