
© The Xerces Society, Inc. All rights reserved.

Restoration to 
Benefit Pollinators

Plant Selection & Herbicide Impacts

Deedee Soto and Sarah Hoyle

Cal-IPC Symposium

October 28, 2020

Photo: Stephanie McKnight/Xerces Society



© The Xerces Society, Inc. All rights reserved.

• Pesticide 

reduction

• Endangered 
species protection 

• Aquatic 
conservation

What is the Xerces Society?

• Pollinator 

conservation 

and agricultural 

biodiversity

Conservation planning, 

restoration, education, 

research, & advocacy to 

protect invertebrates and 

habitat

Major Programs

Photos:  Xerces Society / Sarah Foltz Jordan; Dana Ross; Justin Ross / NRCS
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Native Plants & Pollinators
The Importance of Using Native Plants in Restoration

• Native Plants and Pollinators have coevolved 
over millennia 

Recommendations for Restoration 

• Use native plants as much as possible

• Consider bloom periods

• Use a diversity of plants 

• Provide forage, shelter, & nesting materials 

• Make sure the plants are site appropriate  

P
h

o
to

: 
D

e
e

d
e

e
 S

o
to

/X
e

rc
e

s
S

o
c
ie

ty



© The Xerces Society, Inc. All rights reserved.

Native Plants & Pollinators
Benefits of Native Plants for Pollinator Conservation

• Plants Provide:
• Forage 

• Shelter 

• Nesting Sites 

• Pollinators Provide:
• Pollination

• Increased Genetic Diversity

• Increased Seed Yields

• Pest Control 
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Monarchs & Milkweeds
Host Plant Specialists 

• In their larval stage monarch caterpillars are 
dependent on milkweed species as their 
primary source of food

• Milkweeds contain toxic cardenolides/cardiac 
glycosides which monarchs are immune to

• Milkweeds are necessary for monarchs to 
complete their life cycles

• Like monarchs there are many other insect 
that are specialist particularly other 
lepidopterans
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Non-native & Invasive Plants

Impacts on Pollinators 

• Non-native plants can provide forage, shelter, 
& nesting habitat

• Non-native invasive plant species can also 
inversely reduce available forage and habitat 
for pollinators

• Displace native vegetation & reduce diversity

• Create monocultures 

• Have significant impacts on insect and 
pollinators that are host specific 

• Harbor pests and pathogens 
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Non-native & Invasive Plants

Impacts on Pollinators 

Tropical Milkweed

• Introduced from Mexico 

• Unlike native milkweeds it does not die back in 
the winter

• Harbors protozoan pest Ophryocystis
elektroscirrha (OE)

• OE can cause malformations, weakness, & 
reduced vitality in monarchs 
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Pesticides & Pollinators

Toxicity research is fairly limited for 
many native pollinators

• Especially for fungicides and 
herbicides

• Unknown effects of mixtures

Pesticide use, especially insecticides, 
can contribute to pollinator declines

• Sublethal impacts can reduce 
populations over time
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Bee Exposure Pathways

Graphics: Xerces Society/Sara Morris

Contaminated 
Nest Materials

Contaminated
Nest Sites 

Direct Contact Indirect Contact Systemic Contact 
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Indirect Herbicide 
Impacts

Herbicides are generally associated 
with indirect impacts on pollinators

• Removal of habitat resources

• Reductions in plant vigor can 
reduce forage quality

• Example: Declines in milkweed 
impacting monarchs in the Midwest
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Citations: Kremen et al. 2002; Tscharntke et al. 2005; Forrester et al. 2005; 
Russell et al. 2005; Dover et al. 2010; Hartzler 2010; Thogmartin et al. 2017
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Direct Herbicide 
Impacts

Some herbicides show direct toxicity 
to pollinators

• Rarely kill pollinators outright, but 
can have lasting sublethal effects

• Most studies are done at higher 
levels of exposure, but results are 
concerning for lower doses as well

Several herbicides in EPA review, will 
require additional pollinator studies P
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Direct Herbicide 
Impacts: Examples

Bees: 

• Changes in gut microbiome

• Impaired navigational and learning 
abilities

• Effects on immune systems

Butterflies:

• Reduced caterpillar and pupal 
mass

• Reduced larval survivorship P
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Citations: Herbert et al. 2014; Balbuena et al. 2015; Motta et al. 2018; Dai et 
al. 2018; Vazquez et al. 2018; Blot et al. 2019; Farina et al. 2019; : Russell & 
Schultz 2010; Stark et al. 2012; Bohnenblust et al. 2015; Schultz et al. 2016
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Reducing Herbicide 
Impacts

• Manage within an IVM plan based 
on prevention

• Prepare planting sites carefully to 
avoid needing herbicides in habitat

• Train staff in plant identification

• Time management appropriately

• Choose selective herbicides

• Use targeted applications 
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Xerces Resources


