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One generation per year. Most stages quite mobile, with 
migration during season common

Several nymphal stages or ‘instars’ with 
molting between each: developing ‘wing-
pads’, increased size and mobility

Nymphal stages typically 30-40 days total, 
followed by 40-60 days more as Adults

Sexual reproduction and ‘ovipositing’ 1-4 
egg-pods of <80 eggs per female 

Overwinter as eggs, emerge as 
tiny ‘nymphs’ in spring (late 
April/May mostly in OR) 

Incomplete metamorphosis: 
molting w/ similar feeding 
and appearance throughout

Grasshopper Biology: Life-Cycle



29 mm

1 ¼”

5 mm

  ¼”

Melanoplus sanguinipes

Grasshopper Biology: Morphology



2 pairs of wings stretched straight back

Hind legs modified for jumping

Chewing

mouthparts

(mandibles)

Short ovipositor
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1 pair of short antennae

Grasshopper Biology: Morphology



Grasshopper 
Benefits

Cycle 
Nutrients

+ Plant 
Regrowth

Food for 
Wildlife

+ Water 
Quality

100s of species!

<10% economic pests

Coevolved / Native

A few eat only 
economic weeds



Grasshopper (GH) Pest Economics

Pest?   If/when damage out-weighs benefits

World-wide: GH among top economic pests…

during Outbreaks (population booms)

Cyclical pests



Melanoplus sanguinipes

Camnula pellucida

Aulocara elliotti

Oedaleonotus enigma

M. bivittatus

M. femurrubrum

Ageneotettix deorum

M. packardii

M. foedus

Migratory

Clear-winged

Big-headed

Valley 

Two-striped 

Red-legged 

White-whiskered

Packard 

Striped sand 

Grasshopper Pest Species in Oregon (ranked by economic impact):

Dryland prairie 
adapted but 
boosted by 
bare ground / 
erosion

Boosted by 
lush growth / 
irrigated 
crops

Boosted by 
‘weeds’

https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Migrator.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Clearwng.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Bighead.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Valley.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/2striped.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Redleg.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Whitewhs.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Packard.pdf
https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/StripSnd.pdf


IPM Handbook: Field Guide to Common Western Grasshoppers

Favor mesic sites 
(seasonal wetlands) 
in drought, pop. 
grow rapidly with 
long lush growing 
seasons, excellent 
fliers.

https://www.ars.usda.gov/plains-area/sidney-mt/northern-plains-agricultural-research-laboratory/pest-management-research/pmru-docs/grasshoppers-their-biology-identification-and-management/ipm-handbook/ipm-handbook-appendixes/


Locusts? 
Not all grasshoppers are locusts but

all locusts are grasshoppers… 
that phase shift to migrate

▪ Larger wings

▪ Brighter coloration

▪ Collective migration 

 behavior

(moving in bands/swarms)

Migratory GH Melanoplus sanguinipes – a locust species    …in swarms massive enough to see 
on weather radar. 

https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Species%20Fact%20Sheets/Migrator.pdf


Is it Economical to treat?

Crop or 
Rangeland?

Species &

amount?

Expected 
Losses?

Wide- 
spread? 

Does it cost more to 
treat or not to treat?

Answer depends on: 

-  Grower
- Species & 

abundance
- Expected losses

- Distribution



-20

0

20

40

60

80

100

Potential Savings & Yield Loss over Time (%)

Yield Loss Treatment Cost Potential Savings

For Crops:

Compare expected yield loss to 
cost of treatment

Treating earlier results in 
greatest potential benefit



For Crops:

Do surrounding areas need to 
be surveyed & treated?

Consider how fast (knock-down) 
& long-lasting (residual)  

treatment will be

GH/yd2 in area can determine 
potential future loss in crop…
observation of injury level & 
documentation also useful
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For Rangeland:

Each GH eats about body weight/day

>20% of forage on average is used by GH on 
rangeland in Western US 

GH/yd2  used to estimate potential yield loss 
but context dependent

Drought favors both increase in GH populations 
and decrease in plant regrowth

Predicting outbreaks in advance is difficult

Outbreaks usually last a few years (as do 
potential benefits of successful treatments)



Economic Action Threshold?

Factors for Ranchers:

How much forage is there to save?

Is regrowth likely?

Cost of hay or more land to lease?

Will the GH populations crash naturally?

Is a treatment area too small to not get 
reinfested?

Do the neighbors want to treat too?

johnhastings.herokuapp.com/carma/index.html 

https://johnhastings.herokuapp.com/carma/index.html


Promoting Biological Controls

Many predators, parasites and diseases use GH for food

Helps control populations and prevent outbreaks but…

If GH populations scale up rapidly, they can ‘escape’ 
control:

• Predators become ‘saturated’
• Populations take time to build

Cultural practices and treatment programs that 
support biocontrol controls help to prevent future 
outbreaks! 

Ground mantis Litaneutria minor hunting grasshoppers near 
Mann Lake

Area was treated with softer pesticide and using RAATs to 
preserve predatory insect populations and other non-target 
species.



(free at Internet Archive)

Handbook of 
forage and 
rangeland 
insects: 

Arthropod Predators & Parasites of Grasshopper Pests in Western US

Arachnida Mites and Spiders

Mites 3 families of mites are known to parasitize grasshoppers but aside from reducing egg viability, population regulation is considered minimal.

Spiders Web-building spiders and hunting spiders, both ground dwelling (e.g. 'wolf spiders') and foliage dwelling (e.g. 'jumping spiders'), are often abundant. 

Coleoptera Beetles

Carabidae Ground beetle adults and larvae are generalist predators, including of grasshopper eggs, that can have signicant impacts.

Meloidae Blister beetles larvae attack grasshopper eggs significantly, however adults are herbivorous and can be crop pests, also can cause blisters on human skin.

Cleridae, Tenebrionidae & Trogidae Generalist predators that may feed on grasshopper eggs.

Diptera Flies

Parasitoids Internal parasites that kill their host, many species of flies target grasshoppers (in families Anthomyiidae, Nemestrinidae, Sarcophagidae, & Tachinidae).

Asilidae 'Robber flies' are the raptors of the insect world and many prefer grasshoppers; in one 6 year WY study, they reduced grasshopper populations by 11-15%.

Bombyliidae 'Bee fly' species can resemble bumble bees and many species are considered important predators, with larvae that hunt grasshopper eggs in the soil. 

Calliphoridae & Chloropidae Generalist predators that may feed on grasshopper eggs.

Hymenoptera Ants and Wasps

Formicidae Ants are localized, general predators, especially of eggs and newly hatched grasshoppers, with little impact on larger instars or distances from colonies.

Scelionidae Large family of wasp that parasitize insect and spider eggs, including about 20 species that specialize on grasshoppers; very small (1-3 mm, 1/16-1/8").

Sphecidae & Crabronidae Large families of solitary wasp with about 30 species that capture grasshoppers to provision their nests (e.g. 'digger wasps'); distribution & control varies.

Odonata Dragonflies and Damselflies

Generalist predators that breed in aquatic habitats but can fly into crop fields or rangelands.

Orthoptera - Mantidae Mantids

Litaneutria minor The 'agile ground mantis' or 'minor ground mantid' is a generalist ground hunting predator in dry habitats of the arid mountain west, 30 mm, 1.2" long.

https://archive.org/details/handbookofforage0000unse


Entomopathogens of Grasshopper Pests in Western US

Fungi Infect on contact--useful for conservation biocontrol or biopesticide

Beauveria bassiana -a mold causing white "powered sugar" coating - can be purchased

Metarhizium 
anisopliae

-a mold causing green "powered sugar" coating

Aspergillus flavus -a mold causing green "powered sugar" coating - more saprophytic

Entomophaga grylli -causes "summit disease" since insects grip top of stems in death

Microsporidia "Protozoa" are unicellular parasites, studied for biopesticide use 

Antonospora locustae  -a biopesticide formulation of this species is marketed as Nolo bait

Nosema, Vairimorpha Genera of protozoa parasites with species that attack GH & MC

Bacteria Bacteria have been studied for biopesticide use, but with no success.                                                        

Bacillus thuringiensis -limited impacts so far, unlike Bt kurstaki in moths

Viruses Viruses have potential as biopesticides, but difficult to mass-produce.

entomopox -infects fat body tissue - sluggishness/slow growth/death

crystalline array -too similar to mammalian viruses to study as biopesticide

Increase canopy cover & organic matter 
to promote GH diseases. See chapter V of 

www.ars.usda.gov/pa/nparl/pmru/IPMHandbook

Adding soil building amendments or 
biopesticides that promote entompathic fungi 
can help prevent outbreaks 

Treatments for 
outbreaks with 
beneficial fungi 
researched by the 
USDA for decades, 
some have 
excellent 
potential…

http://www.ars.usda.gov/pa/nparl/pmru/IPMHandbook


Cultural Practices to Prevent 
Outbreaks

• Reduce erosion and control weeds
• Twice-over-rotational grazing

Disturbance to Eggbeds:
• Tilling
• Drenching with water
• Locate during mating/egglaying
• Early spring ‘hotspot’ treatment during 

hatch



Effects of Weather
• GH active when temps remain below 90 °F, 

and will shelter if temps go above 95 °F 
(Feeding stops)

• Will began to feed again as temps drop 
(ectothermic)

• Less active during windy and or cloudy days
• Will stop feeding when rain is imminent and 

throughout wet weather
• As the ground warms back up, feeding will 

resume
• Cool, moist weather increases the chances of 

disease to spread within a GH population 
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Overall cost of 
late treatment 
higher than 
potential saving

Systematic approach to realistic pest management  
 informed practices     +    phased responses

Prevention

Intervention

Suppression

Goals

Survey

Decision
-making

Methods 
& 

Materials

IPM theory adapted from Alex Latchininsky, U. of Wyoming Ext. 2008. Slide credit: Colin Park, USDA

Integrated Pest Management
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Treatment cost is a constant

Overall cost of 
late treatment 
higher than 
potential saving

Integrated Pest Management is an effective 
and environmentally sensitive approach to pest 
management that relies on a combination of 
common-sense practices:

Essential Components:
 Monitoring 
 Decision-making 
 Methods & Materials

3-Phased Approach, All rely on Survey & Sampling (species type/stage)

Prevention
 cultural control (e.g. ‘twice over’ livestock grazing)

Intervention
 decision support (forecasting) + hot-spot chemical control

Suppression
 last resort, 10k minimum, decision support (economic model), 
while supporting general diversity (conservation biocontrol)

Integrated Pest Management

Artwork by Michel Launois, CIRAD-Prifas Montpellier, France



Survey is Key 
Spring / Nymphal survey: Detect hatch to start treatment window, delimit hot spots, map densities to support 
treatment decisions.

Summer / Adult survey: 
helps with following year 
Predictions.

Integrated Pest Management
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Clearwinged grasshopper

Adult

Nymphal development: 26-40 days (~1 wk/instar)

Integrated Pest Management



Infographic by ODA

Integrated Pest Management
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Preventive Method: e.g. Targeted egg bed treatments (works especially 
well for Clear-wing grasshopper), or border treatments of a protected 
resources 

More IPM methods are available to land managers, see ARS Handbook, 
such as “Twice Grazing”, also not killing beneficial insects, though natural 
controls will become ‘saturated’ during outbreaks. 
tment cost is a constant

Overall cost of 
late treatment 
higher than 
potential saving

If Suppression Treatment is Required:

Talk to neighbors and treat ~10k acre or more of to prevent 
reinfestation

Use skip swathing aka Reduced Area Agent Treatments 
(RAATs) to increase efficiency & limit non-target impact

Integrated Pest Management
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Grasshopper IPM: Skip-swath/RAATs

Overall cost of 
late treatment 
higher than 
potential saving

Reduced Area Agent Treatments 
(RAATs):

Leaves untreated swaths as refuge 
for non-target insects within the 
block

Works very well with residual 
pesticides like Dimilin:
Immature insects not usually very 
mobile, while grasshoppers are 
extremely mobile!

Also works with bait applications



further 
Resources:

USDA ARS IPM Handbook
Grasshopper IPM User Handbook (1996-2000).pdf

ODA Grasshopper Field Guide
final_update_grasshopper_pests_species_oregon_id_guide_book_2024.
pdf (odaguides.us)

USDA APHIS Grasshopper & Mormon Cricket Program:
www.aphis.usda.gov/vanityurl/plant-health/grasshopper

Grasshopper ID Tools:
idtools.org/id/grasshoppers/ 

USDA ARS Grasshopper,
Biology, Identification & Management:  
www.sidney.ars.usda.gov/grasshopper/ 

USDA ARS Field guide:
www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Fie
ldGde.pdf 

-Grasshopper ID Tools-

Special Thanks to:
University of WY, Entomology
https://www.uwyo.edu/entomology/grasshoppers/
Provided much of the Grasshopper Biology, Ecology, & IPM information
in this presentation 

Contact email: jordan.juzdowski@usda.gov

https://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Grasshopper%20IPM%20User%20Handbook%20(1996-2000).pdf
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.odaguides.us%2Fuploads%2F8%2F2%2F8%2F4%2F82847574%2Ffinal_update_grasshopper_pests_species_oregon_id_guide_book_2024.pdf&data=05%7C02%7CJordan.Juzdowski%40usda.gov%7Cb3e901a8d1514801211a08dce49db20a%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C1%7C0%7C638636613159203508%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=XqBgYj%2BEgch7ENjG1kBZ%2Bwm1bXE6vNYNzd7kn6OpD2U%3D&reserved=0
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.odaguides.us%2Fuploads%2F8%2F2%2F8%2F4%2F82847574%2Ffinal_update_grasshopper_pests_species_oregon_id_guide_book_2024.pdf&data=05%7C02%7CJordan.Juzdowski%40usda.gov%7Cb3e901a8d1514801211a08dce49db20a%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C1%7C0%7C638636613159203508%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=XqBgYj%2BEgch7ENjG1kBZ%2Bwm1bXE6vNYNzd7kn6OpD2U%3D&reserved=0
http://www.aphis.usda.gov/vanityurl/plant-health/grasshopper
http://idtools.org/id/grasshoppers/
http://www.sidney.ars.usda.gov/grasshopper/
http://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/FieldGde.pdf
http://www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/FieldGde.pdf
https://www.uwyo.edu/entomology/grasshoppers/
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