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Introduction



Integrated Pest Management

https://piedmontmastergardeners.org/article/integrated-pest-management/



Bottom-Up Strategies

(Han, P., Desneux, N., Becker, C. et al.  2019). https://doi.org/10.1007/s10340-018-1066-x
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Product: 
Mainstay Si by 
Redox https://www.polymersolutions.com/blog/sili

con-vs-silicone/

https://www.qsiquartz.com/properties-fused-silica/

https://waterdamagerestorations.org/small-leaf-mold-polymer-clay-m
old-pmc-mold-glass-mold-craft-mold-embellishment-silicone-mold/



Different Formulations of Silicon Fertilizers

Silicon sources:
�  Calcium Silicate (CaSiO

3
)

� Sodium Silicate (Na2SiO3)

� Rice hull ash (soil amendment)

� Fly ash (soil amendment)

� Potassium Silicate (K2SiO3)

� Silicic acid, Si(OH)
4
, is 

the bioavailable form 
of silicon in soil 
solution that is taken 
up by plant roots



History of Silicon

(Epstein, 1999; J.F. and Takahashi,2002; Richmond and Sussman, 
2003)

• Silicon (Si) is the second most 
abundant element after oxygen in 
soil. 

• Silicon dioxide comprises 50–70% of 
the soil mass. 

• As a consequence, most plants 
rooting in soil contain some Si in their 
tissues.

• Silicon can provide many benefits in 
mediating plant stress.



Role of Si in Plant Protection

• The mechanisms by which Si 
provides protection against plant 
pests and disease are still not fully 
understood. 

• However recent research suggests Si 
acts as both a physical barrier in cell 
walls, and is related to specific plant 
defense reactions. 

(Alhousari and Greger, 
2018)

(Epstein, 1994; Liang & Sun, 2002; Yoshida et al ., 1962; Carver  et al ., 1987; Cherif  et al .,1992a, 
1992b, 1994; Fawe  et al ., 1998, 2001; Bélanger et al ., 2003; Rodrigues  et al ., 2003, 2004; Yang  et al 

.,2003).

https://www.ncbi.nlm.nih.gov/pubmed/?term=Alhousari%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29652790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Greger%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29652790


(Leroy et al., 2019)(Drawing by Levicek Carolina & Nguyen Juliette)

Si as a Plant Resistance Inducer



Direct Defenses

(Frantz et al, 2008)

The arrangement and 
distribution of silicified 
microstructures, together with 
their pattern and location in 
plant tissues, were considered 
more effective at conferring 
resistance than was their actual 
Si content, effectively delaying 
plant penetration by insects and 
thereby decreasing plant 
susceptibility to herbivore insect 
damage.



� Accumulation of Si 
varies among plant 
species

(Puppe and Sommer, 2018)



Silicon Experiments

Objectives:
�Assess silicon accumulation of 

key ornamental crops.

�  Assess affects of silicon 
accumulation on crop specific 
pests and pest complexes.

�  Carry out production scale test 
of silicon fertilizers (future 
work).



https://wimastergardener.org/article/katydids/
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https://www.agric.wa.gov.au/citrus/mites-citrus?page=0%2C2

Photo credit: Arnold Hara – Melon ThripsPhoto by Ryan Porter

Extento.Hawaii.edu

https://hawaiinaturejournal.weebly.com/hawaii-plants-and-animals-in-the-backy
ard-and-beyond/make-like-a-tree-and-leave-katydids

Photo credit: Arnold Hara – Anthurium thrips



Treatment 
Effects on 

Spathe Width
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Treatment 
Effects on 

Quality 
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Sig. diff from 
Trt D @ α 

=0.01

*
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Soluble Si 
Fertilizer Trial 

in Orchids
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Dendrobium 
Preliminary Results

Lmm w/ 
repeated 
measure
P <.0001
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Conclusion

�Silicon soluble fertilizers are a promising form of IPM and exhibit 
effective management among a variety of pests and diseases 
by acting as a physical barrier and by enhancing plant SAR.

�Possible option for Si to be incorporated into an IPM program for 
dendrobiums and anthuriums.

�Exploiting plant resistance can represent an economically and 
ecologically efficient approach to Integrated Pest Management (IPM).


