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• Pollinating
• Generalists
• Specialists
• Flower visiting

• Pest predation
• Weed herbivory
• Disease suppression
• Food source
• Biodiversity

Benefits of Bugs!

Photo credit: Bethany 
Abrahamson



What keeps bugs up at night?

• Loss of habitat
• Monoculture

• Fragmentation
• Exotic habitat, climate change

• Pests and disease
• Invasive species/competition

• Irresponsible pesticide use
• All the things they had to 

deal with before



Winter is tough on bugs
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Bees!
Egg – Larva – Pupa - Adult

Photo credit: Bethany Abrahamson



Honey Bees

• Non-native
• Generalists
• NM: Alfalfa, melon, apple, pear, 

peach, plum, onion
• Regularly provide food for young

Photo credit: Bethany Abrahamson



From Bennett and Kersten 2019

Photo credit: Allan Smith-
Pardo, Exotic Bee ID, USDA 
APHIS PPQ, Bugwood.org 
, CC BY-NC 3.0 US

Identifying Honey Bees

Photo credit: Bethany Abrahamson

https://pubs.nmsu.edu/_h/H172/index.html
https://www.insectimages.org/browse/detail.cfm?imgnum=5554755#collapseseven
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https://creativecommons.org/licenses/by-nc/3.0/us/
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https://creativecommons.org/licenses/by-nc/3.0/us/


Honey bees in winter

• Adults huddle and shiver

• 40-100 pounds of honey  heat and 
insulation  winter survival

• Total weight: 50-70 pounds

• “Cleansing flights”

• Provision of new queens, adequate honey 
or food stores

• Fall sugar syrup recipe: 2 parts sugar, 1 part 
water, or plain sugar/fondant

• Protection from extreme weather, mice
• 5/16 or 3/18 inch screen over bottom 

entrance

Photo credit: John via Flickr, CC BY-NC SA 2.0

https://flic.kr/p/22PmSbs
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/2.0/deed.en


Native bees
• 4k species in US, 1k+ in NM
• Pollinate native crops

• Bumblebees: Tomatoes, 
eggplant, asters, peas, mint

• Eggs laid in soil, cavities, stems, 
wood with “pollen ball” to form 
nest

Photo credit: Charles Ray, Auburn University, 
Bugwood.org , CC BY-NC 3.0 US

Photo credit: Bethany Abrahamson

Photo credit: Bethany Abrahamson

https://www.insectimages.org/browse/detail.cfm?imgnum=5454417#collapseseven
https://www.insectimages.org/browse/detail.cfm?imgnum=5454417#collapseseven
https://creativecommons.org/licenses/by-nc/3.0/us/
https://creativecommons.org/licenses/by-nc/3.0/us/
https://creativecommons.org/licenses/by-nc/3.0/us/


Figure 8A, 7A from Bennett and Kersten 2019

Photo credit: Grasswitz and 
Dreesen

https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/bees/index.html
https://pubs.nmsu.edu/bees/index.html


Photo credits: Bethany 
Abrahamson



• 70% of species in U.S.
• Bumble, miner, 

longhorned, mallow, 
digger, sweat, squash 
bees

• May overwinter as 
larvae or adults

Soil-nesting bees

Photo credit: Elsa Youngsteadt CC BY-NC 
4.0

https://content.ces.ncsu.edu/squash-bees-in-the-home-garden
https://content.ces.ncsu.edu/squash-bees-in-the-home-garden
http://creativecommons.org/licenses/by-nc/4.0/legalcode
http://creativecommons.org/licenses/by-nc/4.0/legalcode
http://creativecommons.org/licenses/by-nc/4.0/legalcode
http://creativecommons.org/licenses/by-nc/4.0/legalcode


Soil nest diversity 
(Antoine et al. 2021)

• Location
• Soil texture, compaction, moisture, 

temperature, surface features, depth
• Natural enemies, conspecifics, 

resources

• Nesting shape, size, number of larvae
• Lining
• Commitment

• Building, protection, inspection

• Time
• Poorly-studied

Photo credit: Whitney Cranshaw, Colorado State University, 
Bugwood.org, CC BY-NC 3.0 US

https://www.insectimages.org/browse/image/5210093
https://www.insectimages.org/browse/image/5210093
https://creativecommons.org/licenses/by-nc/3.0/us/
https://creativecommons.org/licenses/by-nc/3.0/us/
https://creativecommons.org/licenses/by-nc/3.0/us/


Bumble bee life cycle

• WINTER
• Mated queens in diapause inside 

cavity ‘hibernacula’ (6-9 months)
• SPRING/SUMMER

• Emerge in spring to start colony of 
new queens in pre-existing cavities

• Social phase with female workers, 
queen moves into the colony to lay 
more eggs while workers forage

• FALL
• Colonies grow, produce males
• New queens mate and gather pollen 

for the ‘fat body’
Photo credit: Bethany Abrahamson



• “Cavity nesters”
• Leafcutter, mason,  

carpenter, resin, carder 
bees, yellow-faced bees

• May overwinter in stems as 
larvae or adults

• Carpenter bee: adult

• Males emerge first
• Bee balm, rose, desert 

willow, yucca, agave

Stem-nesting bees

Carpenter bee nest. Photo credit: Arthur Everett 
Shipley via Wikimedia Commons, Public domain

Photo credit: Bethany Abrahamson

https://commons.wikimedia.org/wiki/File:Creation_by_Evolution_(1928)_p194_nests_of_carpenter_bee.png
https://commons.wikimedia.org/wiki/File:Creation_by_Evolution_(1928)_p194_nests_of_carpenter_bee.png


Ceratina bee nests. Photo credit: Howard Ensign Evans, Colorado State University, 
Bugwood.org. CC BY-NC 3.0 US. 

In order of appearance:
Mason > Resin > Leafcutter > Yellow-faced > Carder

https://www.insectimages.org/browse/image/1476007
https://www.insectimages.org/browse/image/1476007
http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/


Leafcutter bee nests in insulation foam. Photo credit: Whitney Cranshaw, Colorado State 
University, Bugwood.org . CC BY-NC 3.0 US. 

https://www.insectimages.org/browse/image/5614201
https://www.insectimages.org/browse/image/5614201
http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/
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Butterflies and Moths
Egg – Larva – Pupa - Adult



Butterflies and moths

• 300+ species in NM (in top 3 for 
diversity in the US)

• Not as good at pollinating as 
bees

• Require host plants for larval 
development

• May overwinter in any life stage 
in “protected areas”

• Leaf litter
• Trees and plants
• Soil



Nymphalidae: Mourning cloaks

• Nymphalis antiopa
• Adults overwinter under 

bark/in crevices
• Long-lived
• Tree sap, rotting fruit, 

water
• Fly on warm days: often 

seen first in spring!

Photo credit: Brandt Magic, iNaturalist, CC BY-NC

https://www.inaturalist.org/photos/116560995
https://www.inaturalist.org/photos/116560995
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Nymphalidae: Checkerspots and 
Fritillary Butterflies
• Checkerspots

• Bordered patch (Chlosyne lacinia)
• Sunflowers are hosts
• Overwinters as larvae

• Fritillaries
• Mormon fritillary: Larvae 

overwinter in curled leaves of host 
leaf plants

• Painted Lady
• Migratory
• American and West Coast Ladies 

may overwinter

Photo credit: Brandt Magic, iNaturalist, CC BY-NC

https://www.inaturalist.org/photos/559162610
https://www.inaturalist.org/photos/559162610
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Papilionidae: Swallowtails

Two tailed swallowtail. Photo credit: Brandt 
Magic, iNaturalist, CC BY-NC

• Feed on members of the 
parsley family (umbellifers), 
trees and shrubs, depending 
on species

• Western tiger swallowtail 
benefits from urban native 
ash 

• Mostly pupae overwinter, 
sometimes eggs or larvae

https://www.inaturalist.org/photos/213473763
https://www.inaturalist.org/photos/213473763
https://www.inaturalist.org/photos/213473763
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Black swallowtail pupa. Photo credit: Joe 
Culin, Clemson University, Bugwood.org , 
CC BY-NC 3.0 US

Two tailed tiger swallowtail. 
Photo credit: Whitney 
Cranshaw, Colorado State 
University, Bugwood.org, CC BY-
NC 3.0 US

https://www.insectimages.org/browse/image/1636305
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Hairstreaks and Blues

• Mostly pupae overwinter

• Gray hairstreak (Strymon 
melinus)
• Larvae have many hosts

• Sandia Hairstreak
• Host specific: Texas beargrass

• Western Pygmy-blue 
(Brephidium exilis)
• Smallest butterfly!
• 2-3 generations a year

Photo credit: Brandt Magic, iNaturalist, CC BY-NC

Photo credit: Bethany Abrahamson

https://www.inaturalist.org/photos/557352784
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/


Photo credit: Whitney Cranshaw, Colorado State University, 
Bugwood.org, CC BY 3.0 US  

Photo credit: Mark Dreiling, Bugwood.org 
, CC BY-NC 3.0 US 

Tomato hornworm

• Manduca quinquemaculata

• Horn shaped flowers 
(Columbines, morning 
glories)

• Overwinter as pupae in the 
soil

https://www.pexels.com/photo/red-squirrel-on-brown-table-top-460775/
https://www.insectimages.org/browse/detail.cfm?imgnum=5601961
https://www.insectimages.org/browse/detail.cfm?imgnum=5601961
https://creativecommons.org/licenses/by/3.0/us/
https://www.insectimages.org/browse/detail.cfm?imgnum=5462087#collapseseven
https://creativecommons.org/licenses/by-nc/3.0/us/
https://creativecommons.org/licenses/by-nc/3.0/us/
https://creativecommons.org/licenses/by-nc/3.0/us/
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How about other 
beneficial insects?



Beetles as Predators

• Egg – Larvae – Pupa – Adult
• Larvae and adults may be 

predatory
• Ladybugs

• Aphids, scale insects, mites, thrips, 
eggs

• Ground beetles
• Soft-bodied insects, catterpillers, 

grasshoppers, beetles, aphids, 
flies, snails 

Figure 12H from Bennett and Kersten 2019

https://pubs.nmsu.edu/_h/H172/index.html


Photo credit: Alexander Derunkov, Diabrotica 
ID, USDA APHIS PPQ, Bugwood.org, CC BY-NC 
3.0 US

Photo credit: Marko Kostanjevec, 
Biotechnical Faculty, Bugwood.org , CC BY 
3.0 US

Predatory vs. plant-eating
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Beetles as flower visitors

• Ancient pollinators
• “Mess and soil”
• Bowl-shaped, white, daytime 

flowers, spicy, fruity, fermented, 
sweet

• Large and solitary or small and 
clustered

• Checkered beetle
• Grasshopper eggs, aphids, small 

insects, pollen
• Ladybug

• Adults and larvae may feed on 
nectar

• Melyrid beetles
• Eggs, aphids, mites, catterpillars, 

flowers

Figure 10A from Bennett and Kersten 2019

Figure 13 from Bennett and Kersten 2019

https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/_h/H172/index.html


Wasps

• Egg – Larva – Pupa - Adult
• Large predatory wasps

• Ex. Paper wasps
• Adults/larvae predaceous
• Feed on nectar

• Small parasitic wasps
• Flower-visiting for nectar
• Won’t sting
• Host-specific

Figure 20A from Bennett and Kersten 2019

Figure 21E from Bennett and Kersten 2019

https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/_h/H172/index.html


Flies

• Egg – Larva – Pupa - Adult
• Pollen feeders, predators, 

pollinators
• Pollinate apples, pepper; visit 

carrots, parsley
• Robber flies

• Adults and larvae predatory
• Syrphid flies

• Larvae predaceous
• Tachinid flies

• Adults flower-visiting
• Larvae parasitic

Figure 15B from Bennett and Kersten 2019

Figure 15D from Bennett and Kersten 2019
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Figure 14A from Bennett and Kersten 2019

Figure 16 from Bennett and Kersten 2019

https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/_h/H172/index.html


True Bugs
• Egg – Nymph - Adult
• Adults and immatures 

predaceous
• Predatory vs. plant-eating
• Assassin bugs, minute pirate 

bugs, soldier bugs, damsel bugs

Photo credit: Figure 19, Bennett and Kersten 2019 

Photo credit: Bethany 
Abrahamson

https://pubs.nmsu.edu/_h/H172/index.html#3


Other Beneficials
• Praying mantises
• Spiders
• Ants

Photo credit: Bethany Abrahamson



Other bugs in winter

• Beetles
• Often overwinter in soil as adults
• Ground beetles: in soil or grassy 

clumps
• Wasps

• Overwinter in brush or grass piles
• Flies

• Robber flies overwinter in soil, feed 
on other larvae

• Syrphid flies overwinter in soil as 
eggs, larvae or pupae

• Tachinid flies overwinter in leaf litter 
or within host



Other bugs in winter

• True bugs
• Often as adults in leaf litter

• Spiders
• Jumping spider: most hide in silk 

retreat as young adults
• Orb weaver: adults die in winter, egg 

sacs overwinter
• Black widow: immature or mature, 

in protected areas under cover, may 
move indoors to continue life cycle

• Praying mantises: egg stage
• Ants

• Colony stops laying eggs, retreats 
underground or into warmer areas

Black widow egg sac. Sturgis McKeever, Georgia 
Southern University, Bugwood.org, CC BY-NC 3.0 US 

Carolina mantid eggs. Whitney Cranshaw, Colorado State University, 
Bugwood.org, CC BY-NC 3.0 US 

https://www.insectimages.org/browse/image/1528014
https://www.insectimages.org/browse/image/1528014
http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/
http://creativecommons.org/licenses/by-nc/3.0/us/
https://www.insectimages.org/browse/image/1246026
https://www.insectimages.org/browse/image/1246026


Sources
• “Beetle Pollination.” US Forest Service, USDA. https://www.fs.usda.gov/wildflowers/pollinators/animals/beetles.shtml

• Fallon, C. (2020). Notes from the Other Borders: Beetles as Pollinators. Xerces Society. https://xerces.org/blog/notes-from-other-orders-
beetles-as-pollinators

• Hooks, C.R. and A. Espindola. (2020). Beetles and Pollination. Maryland Agronomy News. 
https://blog.umd.edu/agronomynews/2020/06/29/beetles-and-pollination/

• Link-New, V. (n.d.) “Protecting Beneficial Insects.” WSU Extension. https://wpcdn.web.wsu.edu/wp-
extension/uploads/sites/2073/2022/02/Protecting-Beneficial-Insects.pdf

• Fallon, C. (2020). Notes from the Other Orders: Beetles as Pollinators. https://xerces.org/blog/notes-from-other-orders-beetles-as-
pollinators

• Bennett, A.B. and M.L. Kersten. (2019). Backyard Beneficial Insects of New Mexico. College of Agricultural, Consumer and Environmental 
Sciences, New Mexico State University Guide H-172. https://pubs.nmsu.edu/_h/H172/index.html

• Cranshaw, W. (2025). Western Widow Spider. Colorado State University Extension. https://extension.colostate.edu/resource/western-
widow-spider/

• “Jumping Spiders.” (2017). Colorado Arachnids of Interest. https://wci.extension.colostate.edu/wp-
content/uploads/sites/14/2017/03/JumpingSpiders.pdf

• Mahr, S. (n.d.) Praying Mantids. Wisconsin Horticulture Division of Extension. https://hort.extension.wisc.edu/articles/praying-mantids/

• “Orb Weaving Spiders.” (n.d.). School IPM- USU Extension. https://extension.usu.edu/planthealth/ipm/structural-pest-id-guide/orb-
weaving-spiders

• Sutherland, C. (2006). Ants. O&T Guide T-#01, NMSU Cooperative Extension Service. https://nmdeptag.nmsu.edu/media/pdf/o-and-t-
turf-insects.pdf
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Supporting Overwintering 
Bugs

ADULTS THAT SURVIVE THE WINTER
LARVAE THAT NEED PROVISIONS



Location: Providing Habitat in Winter
• Clean thoughtfully

• Leave/organize the leaves, grass, stems (free 
mulch!)

• Avoid digging
• Human vs. wildlife areas
• Pest prevention (removal of annuals, weeds)

• Provide rocks, logs/snags, and bare ground, 
cover crop

• Bee hotels?
• Seal your home appropriately
• Provide water sources on warm days

• Damp leaves
• Take care with found bumble queens

Photo credit: Ansel Oommen, 
Bugwood.org, CC BY-NC 3.0 US 

https://content.ces.ncsu.edu/how-to-manage-
a-successful-bee-hotel

https://www.insectimages.org/browse/image/5571941
https://www.insectimages.org/browse/image/5571941


Save an orphan hive!

• https://www.abqbeeks.org/report-a-
swarm

Photo credit: Bethany Abrahamson

https://www.abqbeeks.org/report-a-swarm
https://www.abqbeeks.org/report-a-swarm
https://www.abqbeeks.org/report-a-swarm
https://www.abqbeeks.org/report-a-swarm
https://www.abqbeeks.org/report-a-swarm
https://www.abqbeeks.org/report-a-swarm


Resources: Plan for the 
new year
• Give beneficials early/late season boost
• Choose the right plants

• Diversity (color, shape, size, bloom time, family)
• Native or climate ready
• Non-crop host plants

• Consider low-till or no-till gardening
• Clean up stems thoughtfully
• Space plants appropriately
• Increase tolerance for mess, pests
• Try adding a water source
• Start a nature/garden journal

• Ground Nesting Bees on iNaturalist
• Be patient

Photo credit: Grasswitz and Dreesen

Early Blooming Late Blooming

Copper globemallow Butterfly milkweed

Engelmann’s Daisy MacDougal verbena

Upright prairie 
coneflower

Riddell’s ragwort

Red dome 
blanketflower

Englemann’s Daisy

Desert penstemon Red dome 
blanketflower

Upright prairie 
coneflower

Blue sage

https://pubs.nmsu.edu/bees/index.html


Scouting for 
Beneficials

• Date
• Time
• Location
• Species
• Number
• Tools

Photo credit: Bethany Abrahamson



Evidence of Beneficials

Photo credit: Figure 27 A Bennett and Kersten 
2019

Photo credit: Figure 27F Bennett and Kersten 
2019

Photo credit: Figure 27D 
Bennett and Kersten 2019

Photo credit: Grasswitz 
and Dreesen

https://www.pexels.com/photo/red-squirrel-on-brown-table-top-460775/
https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/_h/H172/index.html
https://www.pexels.com/photo/red-squirrel-on-brown-table-top-460775/
https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/_h/H172/index.html
https://www.pexels.com/photo/red-squirrel-on-brown-table-top-460775/
https://pubs.nmsu.edu/_h/H172/index.html
https://pubs.nmsu.edu/_h/H172/index.html
https://www.pexels.com/photo/red-squirrel-on-brown-table-top-460775/
https://pubs.nmsu.edu/bees/index.html
https://pubs.nmsu.edu/bees/index.html


Plant Lists

• Xerces Society Plant Lists
• SW AZ/CO/NM Plateaus
• SW Arizona/NM Mountains
• SW Chihuahuan Desert

• Native vs. climate ready
• Future habitat
• EMNRD Climate Ready Trees

• NMSU Publications

https://www.emnrd.nm.gov/sfd/urban-and-community-forestry/climate-ready-trees/
https://www.emnrd.nm.gov/sfd/urban-and-community-forestry/climate-ready-trees/


Integrated Pest Management

• Are pesticides the “easy” solution?
• Health and safety
• Efficacy and efficiency
• The farm/garden as a system

Photo credit: Dan Keck via Flickr, CC0 1.0

https://creativecommons.org/publicdomain/zero/1.0/


1. Determine needs
2. Monitor
3. Identify
4. Prevent

• Cultural
• Mechanical
• Biological

5. Treat
• Low risk -> High risk
• Follow the label
• PPE
• Climactic factors

Integrated Pest Management
General IPM Tips

Get to know your garden
Develop an IPM strategy early

Consider pest action thresholds
Scout often, keep records

Provide for beneficial insects
Keep plants healthy

Photo credit: Bethany Abrahamson



Pesticide 
Best Practices for 
Pollinators
• Identify pest correctly
• Plan location
• Consider timing

• Time of day
• Residual time

• Choose wisely
• Follow the label

Photo credit: Bethany Abrahamson



New labeling for Neonicotinoid pesticides, EPA

https://www.epa.gov/sites/default/files/2013-11/documents/bee-label-info-graphic.pdf


Resources

• Extension Master Gardeners
• Sandoval County Cooperative Extension
• NM Dept. of Agriculture
• Licensed pesticide applicators
• National Pesticide Information Center
• NPIC Product Research Online

“When you kill a 
beneficial insect, you 

inherit its work!”
–Virgine Link-New, 

WSU Extension
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Beneficial Bugs 
in Your Area!

• Museum Databases
• Organizations like Xerces Society, 

iNaturalist



Thank You!
Babraham@nmsu.edu, 505-867-2582

mailto:Babraham@nmsu.edu
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