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4.

This lu ths first report of thz Committse on Grisshopper Research,
vnich vas euthorized at the San Francisco meeting ol the Americon Association
of Ec opomlc Entemolorists in L9942 and was zpuointed by President Harry B.

Weiss. The 1nxorndtlon, vhich is included in this rezort, is uwrepared for the
confldentl 1 informition o workers who sre interceiced in grocshopper problems,
speciclly such problems as deal ith ths L;r”ncmlc, ecolozic, and =conomic
I

5
yhabes of' grusshon.ers, t ros not intended, howover, to cxclude other
phases of rese.rch vor. detliing vwith graschopmers, The matcrisl in this
report is not for publicsation and, thereiere, chould not bc queted or other-

vise used without spocific permission fiem the azency vhich hos furnished it.

This, the firct roport of the Comuittee on Grasshooper Resecrch will
appear in t es P rtu. Pmr+ O will nciudz a report of the “:ork done

Eal

princinally by the Stotc Agoncies of the United States and +ill be prepared
end edited by H. €, Severin, State Agriculturnl Bxreriient Stotion, Brookings,
South Doikodiee. Part tuo +will include the work done by the United Stotes
Bureau of Entounlogy and Plent Quarantine and wiil bc »repured and edited by

; A

J. R. Purker, Bozermon, Boatuna . Port three - include o repur of ths work
donc by the Ldﬁlngon 28 well =5 the Provincial Viorkers. This vork vill be
nreprred sl edited by R. De Bird, Dominisn Entonclogienl Laboratory, Brandon,
Manitcba., For copies rf parts i, 2, or 3 of this report, the interested
individual should vrite to the dit)r rhosc name and address are given above.
cter, Oklahona
i, Srsiatcheran, Cancde

G. A. Den, uvnuut' it, Honsos
Z. D. Biri, brouod, wenitobe, Conoda
Jo R. Prriter, Bozemn, Mo t“v°
Chairman  H, €, Svverin, Broskiings, South Dokots



Al: bens
J. M. Robinson, Alabama Polytechnic Institute, Auburn

We do not have a grasshopprer control project. Occasionally in the
fall it is necessary to control grasshoppers in the fields planted to vetch.
It may be of intzrest to know that 2 larze acreage of Rami, on one of the
State Prison Farms proved to be a breeding place for the bird grasshoppers,
Schistocerca americana. The past summer (1942) some 600 acres of corn vrere
planted near the Rami. The grasshoppers emerged in enormous numbers in July
and destroyed some 300 acres of corn before control mecsures were applied.

Arizona
C. T. Vorhies, Arizona agricultural Experiment Station, Tuscon, Arizona.

& long-time project on Orthoptera in arizona, which was carried
on by E. D. Ball until he became ill, has at last been ceompleted through
the publication of Technical Bulletin 93, "The Grasshiopp-r and Other Or-
thoptera of Arizona" by E. D. Ball, E. R. Tinkham, Robert Flock and
C. T. Vorhies,

Floride
Theodore H, Hubbell, University of Florida, Gainesville

J. R. Watson and Homer Bratley have carried on investigations on the life
history and control of the lubber locust Romalea microptera. Some of the
results have been published in the Florida Fntomologist Vol. 23 (1): pp. 7-10
(1940), anc Vol. 23 (2): pp. 40-42 (1940). in experiment station bulletin on
the subject is contemplated.

J. J. Frizuf spent azbout 18 wonths working on the Orthoptera and Orthop-

teran habitats of the University of Florida Conserviition Reserve at Velaka on
the east bank of the St, Johns Eiver in Putnam County, Florida., This con-
stitutes the nmost thorcugh, detaileu and comprehensive ecological study yot
made of the Orthoptera of any part of ths state of Florida. The Ph. D. thesis
resulting from this work, consisting of sone 475 pages, is still unpublished
and probably will remain so until after the war. In the work referred to
Friaufl paid particular attenticn to the Acrididae of the area studied and
obtained much information on thoir hzbitats, life history, food habits, seasen-
al population shifts, etc., The work wes done under the direction of
T. H. Hubbell,



Florida (Con't.)

T. H. Hubbell and J. J. Fricui spznt th: :ntire summer ol 1938 studying
thz Orthoptera ol the Floriua Scrub. Some 15000 to 20,000 speci:ens were
collzcted, mounted and labellecd anc were dupousited in th‘ University of Michigan
museum of Zoology awaiting stwiy and the preparation of a piner., Unnescribed
species ol Melanonlus were obtained and much distributional =n¢ scological
d:ta were collected.

T. H. Hubbell has in preparation two papers,--one on the furcatus
group of Mzlancplus,--the other on thz pucr group based almost whdlly on
Florida matzrisl collected by mitbbell end Friauf Jduring the past four years.
Additionocl spzcies and races will be described and thz <volution of ths two
grou;s discussed.

T. H. Hubbell is also working on thz taxonomic status of the Schistocercas
of the alutacesa-lineats complex, including Florida ag well as other parts of
the range of itho complex.

T. H. Hubbell has in preparction an index to th: literature of the
Orthoptera oi North, Centrzl and South America. He and his associates heave
been wvorking on this project for two years but the work is for irom complete.

T. H. Hubbeil ond Morgan H:b:1d are prepiring ¢ checklist of North

Anerican Ovthoptera and Dermaptzra. They hops to nwwe this work ready for
publication somztime in 1943.

Illinoi

w

Ve Po Flint, Agr. Ixp. Sta., Urbanc
3 b4

Only routin. work was don' ith £Ta sshoppers in Illinois l1lnst year.
General observations were wr e on the sbimdance ot grasshoppers in Illinois
and somc checlt surveys were hdu in the f 111 to learn the number eggs de-
nosited in th. most fovored situctions.

Towa

Carl J. Drake, Towa State Coll:ge, Ames

All our =iforit: dsaling with grasshoppors i 1942 wvere duzvoted to the
preparation for rublication of the data obtrinzd from erneriments and observwa-
tions carried on during ti past Tew seasons. The dite ootained dealt largely
with eg¢-iaying and h.tching or certain species ol grosshoppers, and particu-
lerly with the developuent ol hatching es Tor tho prat seviral summers.
Some work wes also tone on parasitzs of the cgis of srisshop-ers., This vork
mas largely done by Dr. Decker an. Dr. Decko.
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3. Onion bait.

Tests the latter part of July 1937 involving two scts of field sowings and
one of carc sowing rach with a check of th. stendard Kanses greosshopper bait
formule with and without onions to tcst the attractivincss of onions gave the
following rcsults:

Per cent killcd after 24 hours in cages of 50-100 grasshoppers collected
from arecas 2 to 4 hours aftcr sowing.

Kind of test With Onions Viithout Cnions Check
Cage tost 477, 537 107
Cage test 71% 63% 187
Field test 16% 267, .089%
Ficld tost 81% 757 13%
Ficld tost 50% 167 127,
Ficld test 607, 85% 227

The average net kill with onions was 547 whilc without onions was 537, The
addition of the onions, therefore, contributcd littlc or nothing to the value of
the tait.

4, Reprints of articles on the reletion of gresshoppers to caster beans and
epsom salt in baits heve been published,

5, Annuel Graschoppcer Summery rccords,

These arc published in the annuael summaries, copies of which have been scnt
out to c¢ntomologists.

6. Sumrary of grasshoppcr populetions in Kensas since 1850,

A summary report using information from all aveilable sources on "grass-
hopper populations in Kanses from 1850 to date" is in process of preperetion
and somec progrecs has becn made in analyzing the date with refcrence to weather,
There is less agreement betwecn large or small numbers of grasshoppers in any part
of th¢ stete and rainfall and avirage tomprraturcs toth during and for the year
preccding outbrceeks then was cxpected, It is thouht this report should be
preparcd end pudblished now in order to incorporaute the experience of Professor
Dean and Dr. Kelly who are co-cperating on the study.

7. Summary roport on Mr, Charles Brett's studies for doctor's thesis problem,

Mr, Charlecs Brett, Nebrasks City, Nebreska is making & careful study of
the life historics of the migratory and diffcrentiel grasshoppers under rigidly
controlled conditions of temperature, humidity and fcod, EHe has becn unusuelly
clever in devising sutomatic control equipment at small cost using old refrigerator
cabinets in the bascment of his home, He now has life history data, colored
photographs, mocasurcments and weights of more than 500 individually reared gress-
hoppers under controlled conaitions, His most rscent summery report followss



THE EFFECT OF TEREE FO0DS O THE DEVELOPMENT OF
MELANOPLUY LEXICAWUS (SAUSHURE) WHTN RBARED UNDER
DIFFERENT RELATIVD HULIDITIES AT A TEMPERATURE OF 750F.

The temperature in all cases being a constant 750F, will not be
further designated in this summary,

Nymphs of Melenopius mexicenusg (Saussure) immediately upon hatching
were placed upon head lettuce and they fed readily, In atmospheres of
different constant relstive humidities ranging from 20% to 65%, it was found
that as the humidity was increased the length of time required to complete
uyuphal development was also increased. The size of the imago decrecsed,
Thers were no significant diffcrence“ in measuremcnts of the head, thorax
and wing length under the extremes of humidity. The greater WCl*ht at low
humidity was due to mn increase in the deposition of fat in ths zbdomen.
At a lower humidity the insscts fed more constaatly. The greater loss of
body meisture ot low humidities no doubt nacessit-ted the taking in of more
food in order to replace this loss. HNone of the g“"ShOngra died during
their nymphal development when rearﬁd under a humidity of 20%. At Dhigher
hupiidities the mortLlLtv increased wecouse of bacterial action. Fungus
was not observed at 750F.

Twenty-nine newly hatched nymphs placed upen fresh a2lialfa plants
in an atmosphsre of 20% diz not, *ecd readily. All of them died before
reaching the imago. Thsy survived from 2 1o 84 days with an average of
12,2 days. 50% humicity was the nost favorsble for them as has elso been
found true at othor higher teuwpsratures. 4t this humiaity 48.5% died in
the nymphiel stage. At 65% humidity 62,58 of them died. These grasshopnpers
were snmaller than thess roiced on head Jebttucs: and the males failed to

davelop normal ws.  The tegnine averaged sbout 6.5 mm in lemgth as com-
pared to a normal 1e gth of ¢bout 1€ mm. Previously at higher temperatures
they developed normal wings vhen raised on :lfelfa,

Information coacerning the rearings ou corn scediings was not con-
sidered adequalc Lecause so few individuzsls vere aveiloble from the hﬂfchlng
incubetor, horever, it wao indiecsted that ot 50% the humidity wes most favor-
able. Ab this cendition it took tiiem about 72 day:z to complate nyumh;l
development «s compered with 6% days vhen rearcd on clfalfa and 52 days
when reared on lettuce.

From these results it may be generally concluded that this grasshopper
vhen raeised on alfalfa is very cusceptible to bacterisn ot a temperature of
7‘ . and 2 relative humidity of 50% or above. Beolov 50% humidity there is
an increase in mortality because of desiccation, Dry air, however, is most
favorable if succulent food is available, especially if thz fecod is low in
protein. Under such conditions the zdults vhich dewvelop are heavier, consume
more food, are more active ond suffer less wortality.,




Project 211 of the Kansas Agricultural Experiuent Statior

m
il

By D. 4. Wilbur anc Roy ', Fritz

Name of Project: The efifccts of difrerent systems of management of
grasslands and conservation arezs upon gresshopper,
cutvorm and other insect populations.

Subproject 1: The eff.cts of different systems of management of
grasslands and conservation areas upon grasshopper
populutions.

This project is coopezrative between the depurtuents of Entomology
and Agronomy and informally =ith the Bureau of Entorology and ths Soil
Conservation Se:¥ice, U. S. D. A.
Most of the work of the past yeur is inclvded under the folloving
headings:
a. Study of =cology and behiavior of grasshopiers in ths "Permanent
Area for Intensive Gras ghr~7or Study" near Garden City.

b. Survey of grass hopper and otner insect populctions in scluched
types of grasslands representative of Flint Hills section of
Kansas.

c. Laboratory t.u4s of rocds and feeding heibits of the thistle

hopper and wigr=tory hopper.

d. Observations on an epizontic ~hich rirtually elininated the

thistle hopper dvring the esrly summsr,

Qbservations on the "Permanent Area" wore carried on for th: third
consecutive year and huve been standarized ~ith sindl.r work conducted
by the Buremu of Entomology at Huys, Kansas, snd in other states where gross-
hoppers present a perennisl problem, The abundance based on sguare yurd
estinmates of 25 specimens of hoppers in 11 crops or ecologiczl units was
determined. A spectacular sbift in the population of Melancplus mexicanus
freon 5,000,000 of 1940 to 76,700,000 in 1941 took pluce on th: "Area", while
the virtual elininction oi Agolcplus t. bruneri from 2 popul: tion of
€5,000,000 nccurred,
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Extensive tests of foods ~nd feading luibits of thc th
arringed at Garden City butb due to tie disease arfect

M, uexicanus wus substituted. Another sories of fec

latter species wus5 carried on in the greenhouse =t 1ttan du i g the
vinter. These dnta have not been swaucrized.

The epizoetic which nearly ciiuin ted the thistle hoper during late
June and early July was obscrved, but the cousative sgent was nob determined,
This s ocies has for the pzst fe- yeurs boen the dominant hoprer in western
Kanses from th. point of nuwb.rs, btut was so raduced by nidsummer 1941 thet
spacimens could oniy be found ritar extended setrch. The hoopers disd =2s
though attacked by the grassho: pers [ungus but the specificity »f the disense
toy ovne scecles L hosper, its cextrome virulooce sand certain other factors
pointed to 2 bacterial or wvirus agent.




Publicatinns:

Vilbur, D. A., R, F. Fritz, and R, H. Painter
Grasshngrer problems associated with strip cropping in western
Kansas. Jour. Amer. Scc. Agron. 34 (1): 16--29, 1942

Vilbur, D. A. nd R. F. Fritz
An ~p110gt¢c among the thistle ho .ers, Aeololus turnbulli
brunzri, Caud. in Kansas. Jour. Econ. Ent. 35 (1): 109, 1942
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Louisiana
C. 0. Eddy, Experiment Station, Agricultural and Mechonicnl College, Baton Rouge

No research vork has been done with grasshoppers in Louisiana during
the prst year. Hovever, tho grosshopper ;opulutlon in North and North
Eastern Louisiana is becoming greuter each year and it is believed that it
will be necessary to toke soue contrel mezsures i: this area bsfore long.
The principal crops affected in this area are soy beans and corn, and to
a less cxtent cotton.

Michigan

Irving Cantrall nade & thorough oand detailed ceologictzl study of the
E. S. George Rcserve in Liviagston County, Michigen. Iun this survey he —orked
up the Orthoptere of the region and studied their nabitats, food habits, etc.
His vapesr is in yress ancd vill be ublished as = Mlucqnlﬂneous.Publication of
he University of Michigen, Maseun of Z-olcegy.

liiosocuri

L. Has=uan., &Apr. Bxpe Sta., Celwabis
Four outlyine grassho:rer study arcos vwere loid coub and o £ifth one was
set aside at Cslumbia. In tu;uc trong, i1t is dintended to cerry on o long-
tine study 1 grasshopyers including th:ir abundance, species involved, elfects
of climates, conditions, pd”ub ites, cro, scpedules, anu other snvironmmental
influerces. The work was psgun durlng the pust year,

During 1942, excezt for o fe- counties in th: southuast gquurtor of the
state, grassho:, e:s vere not abundant encugh o warrant baiting. Oniy a few
tons oi bait TETE vsed all to#d in the soutiwrut | art.ol the state last year.
Missouri, really, is on uhv eastern frirge ol the grassho;ver dunger gone,
but it is intended, nev thheleos, to continue tabuloting ccological and othe
records as they affect grussno..ers in our dzsignated outlying study areas.,
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H. Pouglos Tate, University of hebrasksa, woincoln.
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P, (Dontt.)

0ld World elements of the locuast ETUD, Buthymiae. In ¢daition, a comprehensive

study of Trinidad iocusts is being given some attention by James A. G. Keha,
Morgan Hebard is continuing nis studies in the systemntics and distribution

of a number of North Amzricin generic groups, most of vhich is nart of a long-

range study which is not intendsd for early complstion, Correlzted with this

is the continuation ~f his studies of the Orthoptera of Texas.

H. Radelyffe Roberts comulsted a study of Melannplus differentislis and
reluted species found in the United States cnd Mexico. His paper has been
published. His very extensive ctudies on Mexican Acwicidas, based on four
seasons of field work in that country, have of necessity been discontimued for
the duration of the war.

The papers menticned above as intanded for early publicstion have either
“lready been accepted and positions given or mill be so acted upon in a very few
days, All will be ,ublisheo before the comi:y; autvmn, Other vork menticoned as

under way may or may not bz completed and published this year., The papers
mentioned as -ubllu¥ud have epreared in either the Procecdings of the Academy,
.or the Transactlon 7 the Anwsican Entomologicel Society.

Scuth Dakote
H. C. Severin, Experiment Stution, Brookings

The Grasshopper Mite, Eutrombidium trigonum Hermarn, An Important Enemy
of Grasshoppers. By H. C., Sevarin
i

The grassho;per mite passes the winter in its a2dult stzote in the soil.
As soon a3 the weather wzrms up in the following couring, the adult mites make
their way to the surfice of the ground. Here they run about, sun themselves,
and seek grasshopper cgg-massed. Vhen a mite finds » mass, it burrows down
into it and engorges itself with the contents of severalicggs. In warm veather
the engorged female miles begin egg-luying irv 5 to 17 days «fter their first
feeding. The eggs are 1laid by the nites in chamboers in the soil, the avirage
number of egss laid by a single female bezing A7€8., Egrs-laying may be continued
over sceveral weeks and during this time, many egg-nacses nay be laid.

The eggs hatch in 15 to 28 duys ot temper:tures “'”qup fron 65 to 75
degrees F. At higher or lower temperztures, the incubabion period may be

correspondingly shortened or lancthened. The larvoe "H1ch hateh frem the

egis are active six-legged mites., During fovorzble veather, these six-legged
mites run over the surfoce of the scil and over pDlants or other materials and
sezk grasshopyers teo which te attach themselves and frow ~hich to obtain their
nourishment. A larva remnins attached to the body cor to the appendages of a
grasshopper for 8 to 14 deoys, if possible, and encorges itself with the blood of
the host. At the end of the feeding eried the larva drops from its host,
burrows into the soil, usually constructs a chambzr and inside of this chember

it pupates. Pupation takes place usually vithin 5 days. The mite remzins in

this or the prenymphal _unzl staoge for 7 to 18 dars, the variation in time being
largely accounted for because of differences in temperature.



An eight-legred nymph emerges from the prenymphal pupa., The nymph, like
the acdult, prefers to feed upon the contents of grasshopper eggs. The duration
of the nymphal stage varies from 13 to 50 days, with 27 days as the average,

At the end of its period of life, the nymph constructs a chamber in the
soil and inside of this transforms into a preimaginal pupa. From 1 to 5 days
or more are required for this transformation to take place., The duration of
the preimaginal pupal stage under favorable conditions varies from 9 to 18
days, but this period may be consideratly prolonged under adverse conditions
such as colder temperatures,

Yost of the mites which become adult during the summer or early fall do
not lay eggs during the same summer or fall, but they pass the remainder of
the year, winter and early spring, in the adult state in the scil, However,
a small percentage of the mites that become adult in the summer do mate and
ley eggs. In such cases the preoviposition period of these wéult mites is,
at times, only 5 days, The eggs laid by these mites ha*tch and such mites
under favorable circumstances have sufficient time to pass through their
various stages and become adult before winter sets in,

Under the usual South Dekota corditions therefore, one complete and, in
addition, one partial generation of grasshopper mites are produced during a year,
I'nder favorable circumstances the entire life cycle of a grasshopper mite may be
completed in €1 days.

The 1life cycle of the grasshopper mite may te outlined in skeleton form as
follows:
Adult mite unengorged
Adult mite engorged .
Ege
Active larve recently hatched
Active larve engorged and parasitic on & grasshopper
Active larve cngorgced and no longer on grasshopper
Inactive swollen larval mite
Prcnymphal pupa
Active nymph
10, TInactive engorged nymph
11, Preimaginal pupe
12, Adult mite

» o o
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The adult-and nymphal mites feed by proferance upon the contents of the eggs
of grasshoppers, while th¢ larval mites feed upon th: %lood and btody fluids of
nymphal and adult grasshoppers, When the nymphal snd adult mites are numerous,
they destroy many eggs and thus serve as an important ch.ck upon the grassw
hoppers, The larvel mites, on the other hand, are not v.ry destructiv:s to the
grasshopper they infest, but undoubtidly the drain of tlood by large numbers of
the larvel mites must have some inflvence upon such gresshovpers. Vhen the °
lerval mites ere nvmerous on the wings of an adult grasshoprer, they mey prevent
the proper neat folding of th: wings and this in turn, often results in brcken
wings, Thc broken wings may in turn affcct tho graschopper adversely in many
WEY S,



The Life Cycle, Seasnnal Histo
Say in South Dakota. By H. C.

ry wac hebits of the CGragstorer, Boopedon nubilum
S

The gresshoper, Beosedon nubilum Szy pro Juc;s sne generation per yeoar
and winters over in the ¢y, state in South Daxota.

Females of this species of grasshouper occur principally in two color
phases, a black and & brovmn. These two color shases occur in ap.roximately
equal. numbers in South Dakota. From the standpoint of wing length, the females
nay be classified agsin iato tvo grouvs, 2 long end a short winged group, with
the short winred group meking up about 92 rercent of the females. However,
there is some variztion vwithia each group of females, botin 2s to cclor and
wins length.

The male Bonpedens are m*lﬂpistic with only sli,ht voriations in colcoration.
However, the ving lengths of the males are quite variable,

The egqf of Boopedon nubilun are laid in olen laces of compact soil,
Since tnis grasshol_er in South Dekota feeds jrinvciiclly on western vheat
grass, Agrogyron siithii Rhdb., the egis usre laid ucunlly in oren siots of
compact soll of rure stonds of western vheat gross or in mixed stoands of western
wheet grass, grame grass, Bouteloua gracilis (H. K. X.) Lag., and buffalo
grass, Buchloe dactylcides (Nutt.) etc. Rurely ar: the abg vlaced in soil
containing a heavy matting c¢f grass roois.

The egg masses arc laid Jecper beneath the surtzee o8 the pround than

are thosc of moist smecies of gresshown.ers. The plug of each ep mass is

sually directed vertically whlle the egy mass Drover i1s directed at an
angle to the lvg or occasiconally horizontzlly. The lug is usvally . laced
so that its ugper surface is located from # to 1 inch beneath the surface of
the ground. .

The egy mess proyer is cylindricnl in sanpe and straight or slightly
curved. Ten masses carcfully measured varied from 4,5 to 7.5 mm. in vidth
and from 10 to 26 mm. in length. The eges in each mass are glued together
by a secreticn which is 1i;ht grey, oink or bromm in color. Very little of
this secrection is to be found on the osutside of the egg mass. While the
number of cggs in & nase very from a fow to 75 or more, ten of such egy masses,
containing from 24 4o 64 eg:s, overcped 42 b oeggs.

Each female Berpedon is cazable of layiag at lenst tvo cgs masses, though
under favorable conditions this may be incrensed to three or even four.

Vhen this specics of LJrc.sulﬂu'”'cr becones abundent in an area, the same
bare spots in fields of westorn vheat grass may be used for ~viiosition purposes
by the same or diiferent individual grasshoppers time snd again cduring the egg-
laying period. Under such coaditions, o small grea may contain numerous egg
masses. It is not wwmsual to find a squ .re £6 t of such seil to contain 40 or
more egy masses or a totel of more than 1600 egss.

The date when hatching of the Boouedun eges takes ylace varies with meny
factors, chief of which are tem.eratures amd moicture. In generel, it may be
snid that the eggs of this spoecies of grasshopyer, heteh semewhat later than
do the eggs of many of sur cther s_ecies of grasshopper. Fuarthsr, the hatching
perind in a comparatively small arean may extend over o jeriod of several weeks.



1942, South Dakota experienced an unusually wet =nd cold spring. As a
conszquence, tihe hatching Dnriod of the eggs oif Boopadon uas delayesd, but
in most areas of the state the majority of the egus of this spucies had
hatched by June 1 during this yea

.
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Female specimens of Bocpoedon pubilum pasc thru five nymphal instars,
but the malcs pass throngh only four, = very sxceptional phienomenon. In
the first two instars, all of the uymphs, both male ant femclz show no
relanistic charzcteristics, vut in th: third instir an occasional male
and an occasionrl fenmzls begin to show melanistic characters. However, the
intensity and distribution of ths blackness is not identicel in 21l speci-
mens., Even in thes last or fourth nywphal instar, the majority of the mule
spucimens show few meloanistic choracturistics,; end yeot they all are inteusely
melanistic as adult males. lelsnism, then, bvgins to express itself in
occuesional mules in the third instar, in 2 lerger number in the fourth and
in ull of ths w~les in the adult state. In the fewnles, nelanism begins to
express itself 1w occasional spacinens in the thirc instar, in larger
numbers in the ifourth, in still larger numbirs in the fifth anc in =2pproxinately
fifty nureent of the adults. I mel-nisic begins te exnress itself in one of

the earlisr nymphal stoges 1% ic aot an intense 2ad uniforn blackness that is
present, but in such cases the 1isu becomes wore snd more intense with
cach succceeding nelit.

The langth of the perind devoted to nvmpqql devilopment is lergely
dependont upan the temperatures that oreveil during ihis poeriod. Warnm
weathzr tends to shortsn this period, wiile cool vonthsr lengtiens it. In
1942, £ percent ol the wele Boopedons tere adulvs by July 1, but only
sboat 70 percent of the fewcles vere nduit by July &, fully a veek loter.
Ir other vords, nost of the mole Boopm-)nu reguired only four weaxs to pass
L“Lrhyn their nynphal development, vhile the fomnles regiived 5 to 6 vecks

complets their nyuened devs ]Opmuﬂt

Description of the folloving es of the life cycle <f Boopedon nubilum
howve been prepared for public: tion and sho aphs hove been prepare 2
hewve been prepared for public: tion ! tngraphs hove been prepared of 211
se

of these stages.

he Adult femsles: long urd short vinged phases and m2lanistic and bromm
DHAasES.
B. Adult males:  long and short winged s»
C. Egp mass and plug:s tho seoil covering
= I 2
to expose the egrs,
notural size and megniiiec

o~

ion of egy wmegnified 50 tinmes
i

Jecimens,
i Lhe egg mass has been removed
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and weprnified 2
and side viers of male ond female nyiwhs in the first instor.
and side views of mola and female aywmgshs in the second instar.
Dorsal and side viers of male and femule nymphs in the third instor,
Dorssl ond sids vievs ~f mele and female nyunns in the fourth instar.
Dorsal ond i ievs of fiurle Tooth, L0t dact i,
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thile Boopedoun nubilunm feods upon a variety »f foods, the largest amount
of damage that is done by this grasshapper occurs to restern vheat grass.
Not only ure the leaves caten and ’c:urnvbd, but the stems zre also demaged.

Frequently the stems are only portially girdled, and this may cause the stems
to breulk over. t is not Uuusual to finu more tnxn 70 o=zreent of ths steus

i
o

of western whent plentes girdled and broken over in {iclds of westarn vheat
grass tuat is hesvily infested vwith Boopedons



The only method of control

of Bontedon pubilum which we found ractical
a5 to destroy them with joisoned ! Oi\. Thz standard bran and s .\dlot bait,
vith either liquid scdivm arsenite or sodium fluocsilic-te ac the [ols:n gave
us excullent kills. Excellent iills wire obtsined in cacut or cutover fields
of western vheat grass, in «l1lfalfa fields, ~nd in fields or small grain and
corn. Since in South Dakota most of the eg,.s ure laid in counact soil in
fields of westzsrn wheat grass, tillage methods of control are cut of the ques-
tion.

Tillage and Its Effect Uron Grassho.per Populations
By Gerald B. Spamn

This South Dakota Station project wes undertaken in an attempt to
evaluate varisus tillage metheds from the standjioint of destruction of
gresshopuer egess end the roeventisa of eg. desnsition. The work was started
in 1939. An attem.t has been made to evzluate the effect of tillage
methods in different s~il tyves because »f a difference in the efficiency
o5f the machines in vari-us types »f soil.

Becouse of the danger of creazting soil crosisn hazards, the meth-ds
of tillage to be used by formers rnust be chosen with this point in mind.
Dee plowing, for example, should not be used in an areea vhich is subject
to scil blowing.

Rasults of three years of study (the project is set u> on a2 five
year basis) are es follows:

Experiments in the Vinner-Rcliance are=; soil ty,=, Boyd Clay.

Fall tillage methods under field conditicas sho the folleving
average jercentages »f controi: mcldboard plowing, €3.50%;

double discing, 74.10%; single discing, 58.76%; one-vay discing
(vheatland plow) 44.76%; sub-surface cultivati-n (straight blade
type, 50.00%; sub-surface cultivation (small svee. tyue >r duckfoot)
46.45%; regular listing, 40.2.%; cut-awey disc treatment, 35.25%.

Spring tillege under ficld cornditimns (basis one test only):

Sub-surface cultivaticn (small sveey ty.e or duckfost) 85.6€%
single discing, 79.12%; regular listing, n> contrel. It is
the leader's opinion tnot additional tests vould [robably
necessitate change« in the s ring tillsge {igures.

Experiments in the Hecla area; soil tyues, Valentine sand and
Bearden sandy loam,
Fall tillage under field c¢onditions show the f:liewing average
percentages of control: regular listing (one test), 100.00%;
moldboard ploving, 94.15%; tendem discing, 93.20%; cne-wny discing
lus urllllng (one test), 92,11%; sub-surfece cultivation sf the
wide svieep type (une test), 90.52%; »ne-way discing, 86.28%;
sub-surface cultivation (sm 11 sweep tyse or auckfaot), 81.64%;
plowing with moldboard removed, 74.01%; double discing (cne test),
Bhebl%; single discing, 39.34%; sub-surface cultivation of the
straight blade type, no contrel.



cabsenysst experinentation will probably necescitste changes in
scme ci these fipures.
Publicutions: Progress rencrts #l, 2 and 4, South Dokota Fxperiment
Statinn, Entomology.

Tennessee

G. M. Bentley, College of Agriculture and the Agricultural Experiment Station,
KuOX’VillO .

S. Marcovitch and ¥. VW, Stanley are thoe suthors of Bulletin 182 of the
Agricultural Experiment Station of Tenunessce. This bulletin discusses the
“¢lurrine Comuounds Useful in the Contrcel of Insects"., The authors stote
that the principal advantages of sodium fluosilicate in baits for the
contrel of grasshop.ers aver arsenic are (2) the [lussilicote is less
repellent to insects; (b) it is less toxic to livestock end higher animals;
and (c) it is mcre toxic to insects. The authors further stort that according
to Shotwell, attractants are of little value in grzsshopper baits and add
unnecessaryily tc their cost,

Tex:s,
F. B. Isely, Trinity University, San Antonio

My veper, "Correlation of Msndibles and Food Spzeificity of Grasshoppers"
will apzear in the /.nnals of The .Americen Entomclopgical Sosciety perhaps in
June, 1943. I am working nov especially on the dquestions of Distribution of
Orthoptera in Relstion te Envireonment. I am also corryins on Further Studies

Pertoining te Food OSpecificity and Habits as Revecled in Cnge Studies.

Utah
Geu. F. Knowlton, Utah Agricultural Ex_ crimsnt Station, Lugan

Range Lizards as Insect Predators by Geo. F. Bnovlton

Fifty-nine sagebrush swifts, Sceln.nrus grrcinsus gracinsus (B.-C.),
were collected in south Cedar Vallsy, Tonele County, Utah, on Moy 29, 1941,
They were taken anmong sagebrush, Artemisin trideptotsa and rabbit-brush,
Chrysothamus nousensus and C, viccidiilorus, in a font-hill area recently
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dusted for Mormon cricket centrol. The control mrogram had been so effective
that only an occagisnal Living cricket was seen by the collectors, yet 23

of the stomachs (39 Her cent) coch comteined a third or fourth instar Anabrus
simplex Hald. nyuc h, or recoznizable frazments. It was estimated that more
than 500 lizards per acre were wrescnt, suggesting that this common swift
undoubtedly is an important natural supvlementary control factor. None of
the approximately 20 smaeller, immcbture llzard specimens taken ot this time
had recently enten A, gimplex, robably because Arnabrus nymuhs vere large,
and smaller insects could be more readily ingested,




Additionsl insact and pilant fewls Jowia in the L
listzd by Ur. Kn wltin - &vi. article. Journ. ol mc.

602 Nov. 10, 1942.
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s ostudy of the ¢ on-tic rolitionship bztwean the ceolar tyn:s ana tho
affeets uncn the celersation ol the grasshepper oif cuch factors as tomperazturs,
humidity, verious colore . lights, r2ering ono ner ¢ ge versus aony pur Chea,
and rooring in darkness arn being investigsted. These zzpeviaonts will be
reporied woon in detail at a4 future date.

Wyoming
Rebert B. Pfadt, University of Vyoming, Coll gz of uapr., oxp. ote., Lurami:.
The fellowing grascshoppasr projret is baing investigotedas
"Control of viyoming rangs grasshopper!

Investigations hove bsen carricd out upon rangze grioosl
bWyoming agricultural bxperiment viation in eocpor-.tion lfu
Burg¢au of Entomclogy ond 2lant Guorantine, Th projres hag “uhf'
a study of frod prafcorencas, a study of the of t oy wict uaon »urv1V'1
and unon 2ge production, and s giuny of th o seloction of "jtws Tor ovi-
positi-m. The specius of grussheopsre vhich o reezivad the groatucst
attention hnve b.in aulocar: ”LL-Cutl, qf=n obottic L,uru. Amphitornus
ccloradus, end sielsneslus noxicanuc. oUther specizs isto woere A;t'tur
pardalinug, Cordilleceris ceeipitaliis, snn ihirpostroms cundrimaculsiun
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