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

Incomplete metamorphosis: x5 N\ |
molting w/ similar feeding “ = ||
and appearance throughout #B| ||

Overwinter as eggs, emerge as G2/

tiny ‘nymphs’ in spring (late

April/May mostly in OR)
s

“‘%J}"l, ,..1,.-7 ]

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
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Melanoplus sanguinipes
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1 pair of short antennae

2 pairs of wings stretched straight back

Hind legs modified for jumping

>

Chewing: oo
mouthparts <7<
(mandibles)
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+ Water

Quality

Grasshopper
Benefits

Food for
Wildlife

+ Plant
Regrowth

100s of species!
<10% economic pests
Coevolved / Native

A few eat only
economic weeds
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Grasshopper (GH) Pest Economics

Pest? If/when damage out-weighs benefits

World-wide: GH among top economic pests...

during Outbreaks (population booms)

Q Cyclical pests &
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Grasshopper Pest Species in Oregon (ranked by economic impact):
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Melanoplus sanquinipes

Camnula pellucida

Aulocara elliotti

Oedaleonotus enigma

M. bivittatus

M. femurrubrum

Ageneotettix deorum

M. packardii

M. foedus
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Migratory
Clear-winged
Big-headed
Valley
Two-striped
Red-legged
White-whiskered
Packard

Striped sand

(LGD Dryland prairie
adapted but
boosted by
bare ground /
erosion

Boosted by

¥ |ush 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

USDA Animal and Plant Health Inspection Service

_ U.S. DEPARTMENT OF AGRICULTURE

IPM Handbook: Field Guide to Common Western Grasshoppers

H besar § Figures 1-5. Appeornnce of the five symphal instars of
Clearwinged Grasshopper PR o i i e
2 Notice progressive development of the wing pads. L ~
Camnula pellucida (Scudder) body longth, F. = hind femmar legih, AS = anteninal
segments number
Distribution and Habitat Food Habits
H H The clearwmged grasshopper, Cawswls pellncils The clearmiaged grasshopper foeds mainly on
Favor meSIC Sltes (Scudder), is dismibuted widely in North America llmh&m jrasses. I peefees suceulont plants of westem wheatgrass,
;t:::‘;bumhmpmw mlc’l“;wumm madmu. A ::ml l-)crn:‘::yl!;ndn m:::’v‘m-d et il B Lt M“hna;l:;n“ I.’mfc:l,‘mu:"d'.m ool
(seasonal wetlands) e Vol I e a3 gt i Been i the e sy
feetin nlundn. fust Bekow timberline red fescue), Slo ¥ and
1 Kentucky b )\, wheatg; (western ah Identificatina
N d rou g ht p (@) p . Economic Importance st crested wheatgrass), bromes (downy brome. smooth Adubs of Gy <lcurwingsd grasshopper are of
’ broeme, smd wofl hrome), and slender hairgrss. These medium seee, yellow to beren, amd possoss motthed
The clearwenged grasshopper is & severe pest of seall Surewings and uassparen Sindwings (Fig, %), The
H 1 graiss and grasses. I s most destnctive sy i the season grassses ant egmily muizitions, The woll faomble forowings have slong ther angles i ipes that i the
row rapil WIt : diets of sengde species confist of red fescue, three species ing» 5 o angles ight sripen s im
when it often complesely destroys sgeing whest, Outbrenks an pre 4oy S whe ' e resting grasshopper with chised witgs coavenge near the
rangelands may devastate grass forage in arcas 2 large = of Bluegras, wheat, crested whsakgraes, anl intonmod idddie. The make (Fig. &) is noticgahly sssller thes the
| I h . 2,000 square mies. A popubition with a density of 20 adults whestgrase. In i matural kubitat, the clearwinged female (Fig, 7). First instar nymphs sre stokingly colored
Ong US grOWIng per squaze yard will consume the eatire available yield of sl of foctis sch m 3 BT e FLIAIAsen AN J01A cream, tan, sl Muack (Fig, 1)
farage grasses on raagelunds of British Columbia. Cage plot fircwsen and several ypecien of logumes. St 3 The nymphs {Fig. 1-5) we imiifable by thee crlor
I | tests on natve grassfand of imtericr Brtesh Columbia showed pamsems and externad stractures:
seasons, excellent that the feeding of thas grasshopper during s mymphal life Migration and Dispersal {15 Flead with sl Roweolas riangader (Fig, 9)
duced the yweld of Kentucky bluogrsss by 5.1 pounds (dry Myriads of the clearwimged grasshopper batch in egy Usaally 1 dark bar crusses mansverwly scvoss
ﬂ wonght) per acre for cach grasshopper per square yard. An et that mry contuin as ety as 3,000 s 100.000 eggs [~ froee of head snder antemml sockets, scross iower
|ers. Ifewmation of anme young adult per suare yand redecal yueld per square fool. Pressure of high densties and depletion praet ol compuusd eyes, wd onto sides of hosl
| pound per day over | acre Swarms may mvide vigetable of food result in movement of the young nymphs away (2) Promotem with madisn carima low but usidoemiy
crops and feed preferentially on onions, lemuce, cabbage, and from egg beds 10 the mearest proen vegetation, Immstare clevaterd, madian carma entire (witheut sotch) in
pests. The claurwiogod grandopper i o sunall spevies. The 10 disp through ol of the ourly inewse, noschod once da front of meddie in
Lrve welght of males collected froms an open, grassy asca of nymplul stage. The akler instars march in cohesive the obder inmtaey (Fig. 93 Proostum with latersl
the Big Hom Mountsins, Wyaming averaged 201 my, and of bands. 3 BLIBARew FLATSI w0 AS B vatinae ciearly delioed (Fig 9)
fenmales 605 myg (dry wesght: males 55 mg, females 105 mg) Adu".:: s:mwh? ;hum,b:‘n huge flymg Reatar 4 o :T:rﬁ:.m:a-mpr e matar, fascine
IWRITIS 2 ¢ or altisndes, but in recent yeany ey
only small swarms in flights of short durstion have been
observed. These fights may occur in the afteenoons of Hatching
hot, sunny dhays. Masses take ofT into a gentle wind and The clesrwinged grasshopper o a carly-Sesching
fly di of one hundred 10 several hundred yards apecaen. Egps begin cmluyosic growih s (he sumsser ol
When ey lnying beging, migration coaes but fesmales iy Ueposition s contimse st they attas SO percest of
heck and forth betweon feading groumis pad egg beds devetopment (Stage 19) To reach the advanced stge,
They move to the cg bods during the heat of the day for Mml?mww"::---mlf& X
lton. Al & p Lt Sersmale s cluteh of dispausse stops sunmer development. Lack of sol
lﬁtﬂbhﬁklﬂﬂu!u:hﬂlp_ﬂau&n 4 BB ISmm TL T2 mm AN 2522 mmm,cwﬂu“"m.k'&m
mwmmgwmnmmmxlmhm Diagonae i cggs s broken during wimer Atd 1)
egzs is mature_ The males appear % semain on the égg besar 3 eggy roguire 3 minsmem of 70 days of chiliing The e
bes cutaumberme and amending the femules as they of soil temperatures shove a threshold of 35°F the
oviposit. Mal Iy dic on the egy bods. fallowing spring stars the Feml stages of embryose
M bt \ of all development. Afler experiencing 150 diny~degroes of
ey VIO %5108 crawaciormine e, the cgas e veuly o hatch. Emerpence begine
popelatioss of the clesrwinged graashopper. Iadbviduals when wil temperature reaches B'F sl air tergerasare
infesting sodded pasture near Hamey, Minnesota, 6S°F. ,Marm%.mndwmmq&
exhibaed bmle movemese. Nymphs developed to nuturity vonplotod un fhe same &y but tha process gosenl)
ks o where they hud hatched and the adudu showed hmm»mm;.\ummng-mmmbkmn
litlo tendency so migrate, fiyang only short distances. shonies the hatching period of ull the cgys o &

Geographic sunge of Cammla pefluciols (Scudder)

SO0 e L AAD S AS 2229

Mbummlmhmmmyh:wm- 12
Uays, the wympls seem 10 Mpesr en makse on bad


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/
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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)

12:20 PM MDT

Migratory GH Melanoplus sanquinipes — 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
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Is it Economical to treat?

Does it cost more to

Crop or Species &
v treat or not to treat? Rangeland? o
iﬁi Answer depends on:
— - Grower
. A - Species & Expected

abundance Losses?
- Expected losses
- Distribution
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For Crops:

Compare expected yield loss to
cost of treatment

Treating earlier results in
greatest potential benefit

100

80

60

40

20

-20

Potential Savings & Yield Loss over Time (%)

__//

——Yield Loss

Treatment Cost

——Potential Savings
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GH on Dryland & Irrigated during Growing Season (%)

100

For Crops:

80

60

Do surrounding areas need to
be surveyed & treated? 40
Consider how fast (knock-down)
& long-lasting (residual) Dryland
treatment will be

Irrigated

GH/yd? in area can determine

potential future loss in crop...
observation of injury level &
documentation also useful




USDA Animal and Plant Health Inspection Service

— U.S. DEPARTMENT OF AGRICULTURE
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. 2075 Rm,5 fand Grasshopper Hazard with Mormon Cricket Presence

For Rangeland:

Each GH eats about body weight/day m
>20% of forage on average is used by GH on o t \ 4 |
rangeland in Western US §e

ﬁ;\.;

GH/yd? 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

Grasshoppers per sq. yd.

Outbreaks usually last a few years (as do Sased on 2024 AU Srvey S e @) BEE

- c 1 215 A sl acTem

potential benefits of successful treatments) mimemer  TEmmmmaaw 0 " T mge

13on acrw

®  Morman Cricket Presant




USDA Animal and Plant Health Inspection Service

— U.S. DEPARTMENT OF AGRICULTURE

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?

#) CARMA

7&&:«: based Range Wanagement Hduison

m Download About Contact

CARMA produces advice about the most economical responses
to rangeland grasshopper infestations in the western U.S..
CARMA also includes a prototype cropland advising module.
States specifically handled are Colorado, Idaho, Montana,
Nebraska, New Mexico, North Dakota, Oregon, South Dakota,
Utah and Wyoming.

© 2002-2023 John Hastings

johnhastings.herokuapp.com/carma/index.html



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

Ground mantis Litaneutria minor hunting grasshoppers near
Mann Lake

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

Area was treated with softer pesticide and using RAATs to
outbreaks! preserve predatory insect populations and other non-target
species.
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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
H d nd bOOk Of Carabidae Ground beetle adults and larvae are generalist predators, including of grasshopper eggs, that can have signicant impacts.
fO ra ge an d Meloidae Blister beetles larvae attack grasshopper eggs significantly, however adults are herbivorous and can be crop pests, also can cause blisters on human skin.
ra nge I an d (0180 EEN I O I EER NG TN Generalist predators that may feed on grasshopper eggs.
Insects:

Diptera Flies

o~ Parasitoids Internal parasites that kill their host, many species of flies target grasshoppers (in families Anthomyiidae, Nemestrinidae, Sarcophagidae, & Tachinidae).
>3 ,.,-.

e v s

forage and "
anggiand
InSgc

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.
(free at Internet Archive)

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.

tera - 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
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Increase canopy cover & organic matter

to promote GH diseases. See chapter V of
Infect on contact--useful for conservation biocontrol or biopesticide www.ars.usda.gov/pa/nparl/pmru/IPMHandbook

Entomopathogens of Grasshopper Pests in Western US

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

Adding soil building amendments or

Metarhizium

-a mold causing green "powered sugar" coating

sanguinipes, exhibits the fungus Beauveria bassiana, which caused its

entomopox -infects fat body tissue - sluggishness/slow growth/death death. (Flidto Yy 1. Clcatan Rovter.)

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

biopesticides that promote entompathic fungi
AL PERIEVITIEE -3 mold causing green "powered sugar" coating - more saprophytic can help preve nt Outbrea kS
HgielpleloiEE RIS -causes "summit disease"” since insects grip top of stems in death ,»:' ~ Treatments for
"Protozoa" are unicellular parasites, studied for biopesticide use o 5 : \‘ outbreaks with
_ w‘}“c " : ~ beneficial fu ngi
AVidellekyale) oM lelall e =8 -a biopesticide formulation of this species is marketed as Nolo bait S » = "4 R
VR 2 « researched by the
Genera of protozoa parasites with species that attack GH & MC R :‘ % - USDA for decades,
We \e <
. '?-‘ . f
Bacteria have been studied for biopesticide use, but with no success. - ...',.ﬁs‘ \ s 2-‘ some have
! ~ excellent
EELTERT RN -limited impacts so far, unlike Bt kurstaki in moths _;:i potential
e
Viruses have potential as biopesticides, but difficult to mass-produce. Figure VILS-1—An immature rangeland grasshopper, Melanoplus


http://www.ars.usda.gov/pa/nparl/pmru/IPMHandbook
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Cultural Practices to Prevent Whﬂ \ t\ Y

Outbreaks Nk 3 | 7|

e 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



USDA

7/
— United States Department of Agriculture

%’ 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

e 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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Systematic approach to realistic pest management
informed practices + phased responses

Prevention
Intervention

Suppression

IPM theory adapted from Alex Latchininsky, U. of Wyoming Ext. 2008. Slide credit: Colin Park, USDA
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Integrated Pest Management is an effective

and environmentally sensitive approach to pest \
management that rel{es on a combination of Essential Components: - %% s
common-sense practices. Monitoring i

Decision-making
Methods & Materials

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

Prevention

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

N

Intervention

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

D Tl

Suppression }

last resort, 10k minimum, decision support (economic model), )MZ j%

while supporting general diversity (conservation biocontrol)

Artwork by Michel Launois, CIRAD-Prifas Montpellier, France
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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.

Grasshoppers per sq. yd.
Based on 2024 Adult Survey
WG 3 254 s
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Integrated Pest Management

Clearwinged grasshopper 3
Nymphal development: 26-40 days (-1 wk/instar)
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Integrated Pest Management

Grasshopper
suppression
treatments occur

\ 4

Grasshopper scouts Grasshopper scout
Hired Training March 15-22

By mid-March » .
Nymph surveys

&

Adult/surveys

b= )

M egg hatc

< +

Infographic by ODA

depending on weather, elevation and species

January February March  April May June July August September  October November  December

Timeline of Grasshopper Activity
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Integrated Pest Management

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

Preventive Method: e.q. 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.
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Reduced Area Agent Treatments

(RAATs): Conventional/Blanket/100%

Leaves untreated swaths as refuge

for non-target insects within the
block

Works very well with residual RAATs
pesticides like Dimilin:

Immature insects not usually very

mobile, while grasshoppers are 1
extremely mobile!

Also works with bait applications



QSDA
L st Contact email: jordan.juzdowski@usda.gov
Special Thanks to:
further University of WY, Entomology
https://www.uwyo.edu/entomology/grasshoppers/
Resources: Provided much of the Grasshopper Biology, Ecology, & IPM information

in this presentation

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: Admirable grasshopper

www.sidney.ars.usda.gov/grasshopper/

While the admirable grasshopper can occur at moderate to high
USDA ARS Field guide: densities, its habit of feeding on a variety of grasses and its

preference for somewhat disturbed areas suggests it is unlikely to
cause damage in rangeland.

www.ars.usda.gov/ARSUserFiles/30320505/grasshopper/Extras/PDFs/Fie
|dGde.pdf



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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