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Integrated Pest Management

What is IPM?

Integrated Pest Management is a science-based approach that
combines a variety of techniques. By studying their life cycles
and how pests interact with the environment, IPM professionals
can manage pests with the most current methods to improve
management, lower costs, and reduce risks to people and the
environment.

IPM tools include:

* Alter surroundings * Prevention of pest

* Add beneficial insects/ problem developing
organisms ¢ Disrupt insect

* Grow plants that resist pests behaviors
* Disrupt development of pest  * Use pesticides

IDENTIFY/
MONITOR

Determine the causal agent and its
abundance (contact your local
extension agent for help).

E!EVALUATE

The results from monitoring will help
to answer the questions: Is the pest
causing damage? Do we need to
act? As pest numbers increase
toward the economic threshold
further treatments may be necessary.
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PREVENT

Some pest problems can be prevented by using
resistant plants, planting early, rotating crops,
using barriers against climbing pests, sanitation,

and sealing cracks in buildings.

ACTION

IPM uses multiple tools to
reduce pests below an
economically damaging level.

A careful selection of preventive
and curative treatments will
reduce reliance on any one
tactic and increase likelihood

of success.

MONITOR

Continue to monitor the pest
population. If it remains low or
decreases, further treatments
may not be necessary, but if it
increases and exceeds the
action threshold, another IPM
tool should be used.

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

.

v




: Bottom-Up Strategies
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(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

GUARANTEED ANALYSIS

Calcium (Ca) 10%
Also contains non-plant food ingredient 18
https://www.pol lutions.com/blog/sil

Silicon Dioxide (SiO,) ......covurrreemsrseneens 22% e o x FELE MENTS c;‘:’;!.{.“::’nﬁf ymersolutions.com/OBI ina
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Mainstay Si is specifically formulated to provide efficient calcium and silicon nutrition.
Silicon enhances the proper uptake and organization of calcium for cell wall structure.

ABIOTIC STRESS DEFENSE

Lack of calcium and silicon nutrition leads to abiotic stress and cell wall degradation.
Mainstay Si is unique in its ability to improve Abiotic Stress Defense and increase cell
wall strength.

PRODUCT USAGE

Apply 0.5-3 gals./acre as a soil application or 0.25-1.5 gals./acre as a
Abiotic Stress Defense | foliar application during early-season cell division/development. Repeat
every | to 2 weeks. https:// i Il-leaf-mold-polymer-clay

old-pmc-mold-gl: (Hierel el Eersllidi an o

Apply 0.5-3 gals./acre as a soil application or 0.125-1.5 gals./acre as a
Plant Nutrition foliar application during the growing season. Repeat every | to 2 hitps://www.gsiquartz.com/properties-fused-silical.
weeks.

Apply 0.5-3 gals./acre as a soil application or 0.25-1.5 gals./acre as a
Fruit Firmness foliar application during early-season cell division/development. Repeat
every | to 2 weeks.

Apply 0.5-3 gals./acre as a soil application or 0.125-1.5 gals./acre as a
Cell Wall Strength foliar application during early-season cell division/development. Repeat
every | to 2 weeks.

FORTIFIES CELL WALL STRENGTH

Apply 0.25-0.5 gals./acre as a soil application or 0.25-1.5 gals./acre as
Drought Stress a foliar application during periods of reduced water availability and
higher temperatures. Repeat every | to 2 weeks.
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Different Formulations of Silicon Fertilizers
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1 Calcium Silicate (CaSiO,) 0 Silicic acid, Si(OH),, is
Sodium Silicate (Na2SiO3) the bioavailable form
Rice hull ash (soil amendment) of silicon in soil !
=
:L.
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solution that is taken

Fly ash (soil amendment) up by plant roots

Potassium Silicate (K2SiO3)




History of Silicon

Increase stress resistance

Enhance resistance to biotic stress

e.g. blast, powdery mildew

e 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

e.g. stem borer, planthopper

Alleviate abiotic stress

Alleviate metal toxicity ]
e.g. Al, Cd, As, Mn, Fe
Improve nutrient imbalance |
e.g. N excess, P deficiency

rooting in soil contain some Si in their
tissues.

* Silicon can provide many benefits in
mediating plant stress.

Prevent lodging )

Alleviate salt stress |

Increase resistance to
low and high temperature |

Increase resistance to
drought stress

lncrea§e .resistanoe to
radiation stress

J

TRENDS in Plant Science

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

2003)




(Alhousari and Greger,
2018)

Role of Si in Plant Protection

* The mechanisms by which Si
provides protection against plant
pests and disease are still not fully
understood.
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* However recent research suggests Si
acts as both a physical barrier in cell
walls, and is related to specific plant Promote e i = Parastoids

. activity (PPO. PAL) :
defense reactions.

Induced resistance

Indirect defense

(Epstein, 1994; Liang & Sun, 2002; Yoshida et al ., 1962; Carver et al ., 1987; Cherif et al .,19923,
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

Si as a Plant Resistance Inducer

Natural enemies
Si enhances attraction for pest's natural enemies

Herbivory
Si modifies HIPVs emission by plants

f

Plants
Si accumulates in plant tissue as phytoliths

Soil and Climate parameters
Soil and climate controls Si acquisition by roots

(Leroy et al., 2019)

(Drawing by Levicek Carolina & Nguyen Juliette)




Direct Defenses

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.

Quantifying Si in Plant Tissue 2743
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Figure 1. Scanning electron micrographs (top) and the corresponding spectro-
graphs (bottom) of verbena trichomes with (A) and without (B) Si treatment. The
Si-fed verbena contained Si and other elements within the base of each trichome.
Si-fed verbena contained about 0.8% dry weight of Si based on both ICP-OES

and colorimetric determinations.
(Frantz et al, 2008)



Diffusionthrough cuticle Higher permeability at trichome base
; (cuticle thinner, cracked and rich in polar
li pores)
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/ 0 Accumulation of Si

varies among plant
species

Polar pores
Stomatal pathway
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Cuticle

Cell wall

Epidermalcell

(Puppe and Sommer, 2018)



Silicon Experiments
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[] 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).
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STELLATE SCALE
BY CHARLES OLSEN

USDA APHIS PPQ,BUGNOOD.ORG

https://hawaiinaturejournal.weebly.com/hawaii-p
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Change in Quality

Difference in Quality from Pre-treatment to Oct. 20 2020
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Soluble Si

Fertilizer Trial
in Orchids
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Dendrobium
Preliminary Results

Average Vase Life of Dendrobium Sprays across Treatments
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Conclusion

2
3
Y
Z
e
-

[0 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).
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