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Opening inquiry

What services are offered by a 
“good bug” in the garden?

Individual reflection (3 min)

Pair and share (7 min)

Group share

Photo: Heather Harrell



Group list

1. Pollination

2. Predators

3. Decomposers

4. Cleaners

5. Control of non-native plants

6. Food for other animals, like birds



Definitions

Beneficial: insect that performs valued services like 
pollination and pest control

Pollinator: animal that assists plants in reproduction

Natural enemy: organism that kills, decreases 
reproductive potential, or otherwise reduces numbers 
of another organism



Pest
Organism that damages or interferes with desirable 
plants in our landscapes

Reduce yield, quality, functionality

Insects, diseases, nematodes, weeds, vertebrates

Washington State University



IPM: 
Integrated 
Pest 
Management

• Ecosystem-based strategy

• Focus on long-term prevention/suppression

• Correct pest identification and monitoring

• Combination of several management methods
• Cultural practices
• Mechanical + physical controls
• Biological controls
• Pesticides

ipm.ucanr.edu



Biological control

Use of natural enemies—predators, parasites, 
pathogens, and competitors—to control pests and 
their damage



Predator Parasitoid



Break into groups, read literature

Pollination

Control of pests

Reducing pesticide use

Conservation of biodiversity, native wildlife



Plant species + management 
to attract + maintain beneficials
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General garden management

Provide water during dry 
periods (especially for 
lacewings)

Regular irrigation usually 
enough

Beware of mosquito habitat



General garden management

Keep dust down
Windbreaks

Groundcover/mulch 
(also provide humid, 
sheltered hiding places 
for spiders and ground 
beetles)

Wet soil before moving, 
turning, etc.  



General garden management

Avoid pesticides

Pesticides, especially insecticides, can kill beneficials



If using pesticides

Choose pesticides with LOW toxicity and LOW 
residue 

If possible, do not spray on blooming plants while 
bees are foraging 

Do not allow spray to drift on blooming plants

University of Minnesota Bee Lab



Bee precautions on pesticide labels

Pesticide toxicity to bees listed on pesticide labels is 
evaluated mostly in laboratory conditions + on honey 
bees

Thus, pesticide toxicity can significantly vary in field 
conditions and for different beneficials





Use pesticides that target only the 
pest
Sluggo: snails and slugs

Bt: caterpillars

Ant baits



General garden management

Tolerate low levels of pests (predators need some food)
Decide on acceptable level of damage; scout regularly

www.scielo.br

Leafminer on potato



Design concepts

Diverse floral resources



Arrangement and timing of flowering plants

Plant diversity:

• Interferes with host plant 
location by pests
• Sight

• Smell 

• The more different plants in 
a given area, the better
• Too many different smells 

can confuse insects

• Large monocultures are easy 
to find www.intechopen.com

Broccoli intercropped with marigolds

Objective: Keep beneficials around with diverse plants, 
while confusing pests



Arrangement and timing of flowering plants

Diversity is the key  variety of food and habitats
• Height

• Physical structure 
• Hairs on leaves, nectaries, etc. 

• Size of flowers
• Smaller is usually better

• Time of flowering
• Plan for blooming succession, so there are always flowers

• Include perennials and annuals, 

sun and shade plants

Ryan S. Davis

www.pacifichorticulture.org



Sources of native plants:

• Intermountain Nursery, Auberry

• Las Pilitas, Santa Margarita

• Luis’s Nursery, Visalia 

• Elkhorn Native Plant Nursery, Moss Landing

• Native Sons

• And others…



Plant species selection

Flowers for pollen and nectar supplies (food)

Native plants may attract native insects



Plants that attract natural 
enemies

General rule: 

Plants with nectar and small flowers
• Beneficials eat flower nectar, water and 

pollen when prey are scarce

Carrot family (Apiaceae)

Sunflower family (Asteraceae)

Mustard family (Brassicaceae)

Many California native plants
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Attracting beneficials: 
Apiaceae (Umbelliferae, carrot family)

Queen Anne’s lace

Dill

galleryhip.co

www.organicgardener.com.au
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pantrygardenherbs.com

Fennel

Coriander (with hoverfly)



Attracting beneficials: Asteraceae (sunflower family) 

California Sunflower (Encelia)

aggie-horticulture.tamu.edu

Yarrow

Marigolds

Coreopsis

wallpaperwidehd.blogspot.com

Cosmos

en.wikipedia.org

Gloriosa daisy

p
ix

sh
ar

k.
co

m

b
io

p
h

ili
ab

lo
g.

w
o

rd
p

re
ss

.c
om



Attracting beneficials: Asteraceae (sunflower family) 

aggie-horticulture.tamu.edu

www.outsidepride.com
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www.suncrestnurseries.com

Drought-tolerant California natives: Yarrow (Achillea millefolium californica)

www.suncrestnurseries.com

Check with nursery 
on natives and 
hybrids

Dwarf/wooly 
yarrow



Attracting beneficials: Asteraceae (sunflower family) 

Desert Sunflower or Goldeneye         
(Viguiera or Bahiopsis) 

Mexican Bush Marigold 
(Tagetes lemmonii)

California Aster (Aster chilensis)

http://www.laspilitas.com
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Drought-tolerant California natives:
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(Solidago californica)



Attracting beneficials: Brassicaceae (mustard family) 

www.outsidepride.com

Alyssum montanum

higgledygarden.com 

Good for rock gardens

www.laspilitas.com

Western wallflower
(Native)



Attracting beneficials: California natives

• Attracts lacewings, hoverflies, 
ladybugs, and others

• Good for borders

• Sulfur buckwheat: shorter plant 
with yellow flowers

• Flowers dry, turn red in fall

www.laspilitas.com

California buckwheat (Eriogonum)



Attracting beneficials: California natives

• Especially good for hoverflies

www.laspilitas.com

California lilac (Ceanothus)



Attracting beneficials: California natives

www.laspilitas.com

Coyote brush (Baccharis)

• Attracts hoverflies and lacewings



Attracting beneficials: California natives
Coyote brush (Baccharis)



www.laspilitas.com

Hollyleaf cherry (Prunus ilicifolia)
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Attracting beneficials: California natives

• Attracts hoverflies and lacewings



www.laspilitas.com

Baby blue eyes 
(Nemophila menziesii)

californianativegardendesign.blogspot.com

Attracting beneficials: California natives

• Attracts hoverflies



https://lashp.wordpress.com

Lupines

Attracting beneficials: California natives

• Attract ladybugs

• May also attract aphids



Leave some weeds?
Floral enrichment = food



Bee lawns

Lane, 2016, Bees and human landscapes: the turf lawn



Twitter: @ArkansasTurf



Not just flowers…



Attracting beneficials: California natives

• Overwintering habitat 
for ladybugs

www.laspilitas.com

Deer grass (Muhlenbergia)



Questions about this section



Resources



IPM is not complicated! 

But you need to know your pests and 
what IPM tools are available



Books

For vegetables, herbs, ornamental plants 
in home garden:

Pests of the Garden and Small Farm

(3rd edition, ANR publication #3332) $35

For woody ornamental plants:

Pests of Landscape Trees and Shrubs

(3rd edition, ANR publication #3359) $37



Books

Natural Enemies Handbook: The Illustrated 
Guide to Biological Pest Control

(ANR publication #3386) $45

Comprehensive guide to biological control 
agents

Identify and understand the biology of 
beneficials that help control specific pests

Quick Guide to easily match natural enemies 
with specific pests in your landscape



Books

For rodents, birds, other vertebrates:

Wildlife Pest Control around Gardens 
and Homes

(2nd edition, ANR publication #21385) $18



http://ipm.ucanr.edu/FAQ/natural-enemies-poster.pdf

http://ipm.ucanr.edu/FAQ/natural-enemies-poster.pdf


http://ipm.ucanr.edu/PDF/PESTNOTES/pnbiocontrol.pdf

http://ipm.ucanr.edu/PDF/PESTNOTES/pnbiocontrol.pdf


http://ipm.ucanr.edu/PMG/NE/index.html

http://ipm.ucanr.edu/PMG/NE/index.html


Resources for plant selection
http://ucanr.edu/sites/WUCOLS/







Application and transference



Conclusion

1. Establish diverse, native plants

2. Avoid pesticides


