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This is the second report of the Committee on Grasshopper
Research. The appointment of such a committee was first auth-
orized at the San Francisco meeting of the American Association
of Economic fntomologists in 1942 and was appointed by President
Harry B. Vigiss. Dr. P. N. Annand, who succeedec Dr. Vi:iss as
president of the American association of fconomic Entomologists
in 1943, requested that the entire personnsl of the committee
appointed by Dr. W.iss continue to function for another year. The
committee members agreed to do this.

bince it was impossible for the entire committee to meet in a
conference in order to discuss and plan the work of the committee
for 1943, itseemed advisable to continue the plans agreed upon during
the preceeding year.

Consequently, the report will again appear in three parts
following the plan of the first report. Part one will inciude a
report of the work done principally by the State Agencies of the
United States and will be prepared and edited by H. C. deverin,
Entomologist of the State Agricultural bBExperiment Station, Brookings,
South Dakota. Part two will include the work dons by the United
States Bureau of Entomology and Plant Quarantine and will be pre-
pared and edited by J. R. Parker, Bozeman, Montana. Part three
will include a report of the work done by the Dominion of Canada as
well as by the Provincial workers of Canada. This part will be
prepared und edited by R. D. Bird, Dominion £ntomological Laboratory,
Brandon, Manitoba. For copies of parts one, two, or three of this
report the intsrested individual should write to the =ditor of that
part.

The information which is included in parts one, two, or three
of this report is preparad for the confidontial information of
workers or individuals who are interested in grasshopper problems,
especially such as deal with the economic, smbryological, taxonomic,

scologic and porphologic aspacts. It was not intend=d, however, to
exclude other phasses of research work dealing with grasshoppers.
The material in this report is not to be used for publication and
should not be quoted or otherwise used without specific permission
of the agency which furnishad it.

F. A. Fenton, dtillwater, Oklahoma
K. . King, Suskatoon, Saskatchewan, Canada
G. 4. Dean, Manhattan, Kansas
R. D. Bird, Brandon, Manitobz, Canada
Jd. R. Parker, Bozeman, ilontana
Chairman H. C. Severin, Brookings, South Dakota



Dr. G. A. Dean of Manhattun, Kansas and Dr. F. A. Fenton of
Stillwatsr, Oklahoma assisted materially in gathering the basic
material included in part one of this report. It was agreed that
Dr. Dean and Dr. Fenton should contact all research agencies or
workars doing investigational work with grasshoppers in certain
states, obtain summaries or progress reports of the work done
during 1943 and submit this material to H. C. Severin. Mr. Sevesrin
assumed a like responsibility for a group of states. The states
assigned to each of these three committee members were the following:

To Mr. Dean:
Arkansas
Indiana
Illinois
Missouri
Kansas
Iowa

To Mr. Fenton:
Oklahoma
New Mexico
Louisiansa
Mississippi
South Carolina
North Carolina
Tennessee

To Mr. Severin:
Alabama
Arizona
Connecticut
Delaware
Florida
Georgia
Kentucky
Massachusetts
Michigan
Minnesota

Nebraska
Colorado
Idaho
Nevada
California
Oregon
Washington

Maryland
Virginia
West Virginia
New Hampshire
Verment

. Maine

Rhode Island

slontana

New Jersey
New York
North Dakota
Ohio
Pennsylvania
South Dakota
Texas

Utah
Wisconsin
Viyoming

Mr. Severin agreed to edit the summaries and progress reports
which he received, to have this material mimeographed and tc
arrange and bind it so that it might be sent out as Part one of
the Second Report of the Committee on Grasshcpper Res=arch.

H. C. Severin



Arkansas
¥m. R. Horsfall: Arkansas Agr. Exp. Sta., Fayetteville, Arkansas

Biology and control of common blister beestles in Arkansas. 4rkansas Agr.
Exp. Sta., Bullstin 436, 1943. pp. 55, figs. 1-11.

The 1ife historiss and habits of savaen blistsr beetles, the striped, squash,
ash-gray, margined, gray, ebony, and black, have been studied. &dults of the
first four are present throughout June, July, august, ©eptomber, and part of
October; the other thrae are fall spacies. The striped blister b2etle is con-
sistontly the most important species, while the cthars are important less reg-
ularly. oSoyb=ans, Irish potatoes, tomatoss, alfalfa, and beans are sc severely
injured at tines that biister beetles are considered their primary insect ensemises.
Thay do not limit production of these crops over wide arsas, but injury by the
beatlss often raprosents considerable loss to individual grovers.

All species studied have a similar developmental history. Their larvas live
as pr“dutOra on the sggs of various spacizs of grasshoppers. Th: seasonal histor-
ies of thes several specizse are synchronizod with those of the differential and
two-striped grab shoppears. The seuzsonal histories of various specics are adaptad
to those of thlie grasshoppers, ag follows: Adults of the strip=d blister beetle
occur in graatest abundance in late July, and thoir larvas ars most numercus during
early September. A long egg stage bridges the time between maximum adult abund-
ance of the ash-gray blister bectles and the time the grasshoppers lay their eggs.
The margined blister beetle has & long preoviposition psriod and an egg stage that
is longer than average, so its larvae are most abundant during Septenber and
QOctober. Ths cbony, gray, and black blister bszetl:s, which occur Lat> in the
season,havs a short preoviposition interval and egg stages of average duration, so
their primary larvee arc wbundant during part of September, October, and even part
of November. Only the squash blister beetls: szems less specifically szaapted to
the egg-laying habits of these two grasshoppers. EBariy larvee of this specises
doubtless feed on eggs of several grasshoppers eurly in the s2ason. Leate larvae
are comnon pradators on =ggs of the differential grasshopper as ares ths cthers.

Since the larvace of these biister baatles are dependent upon grasshopper eggs
for food,killing the host grasshoppers betfere they deposit eggs will reduce most
important spascies of blistar bestles to a position of iittle importancz in ark-
ansas. Howevsr, ths gregurious habit of the stripsd blister bestle might enable
that species to devaelop dostructive swarms bocauss th: bestles come freom scattered
sourc=as.

Fluosilicat» dusts diiuted with some inert matsrial ars most commonly uszad
as emergency control moasures. Barium flucosilicate or sodiwn fiucsilicate is
usually =ffective when ths mixture is dusted o¢n the be-tles dirsctly. 4 dust
containing 2 o=r c2nt rctonone, mads by combining 20unl parts of tale and poviderad
derris rcot contuining /4 por cent rotencns, is effective ae a means of d ’“Ctroylng
stripod blister beeotlss on gurden crops. CQthar centrol practices may be effoctive
in varying degrzee, but their value is uncertoin.

¥
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Connecticut
Isabelle Vieed Pfeiffer: Osbhorn Zoological Laboratory, Yele Univ. , New Haven, Conns

Summary of studies of the endocrine function of the corpora allata in the
grasshopper, Melanoplus differentialis.

The gresshopper Melanoplus differentialis has proven extremely favorable
material for study of the function of the corpora allata, both because this
species is hardy ond easily raised under laboratory conditions (for rearing
natheds see Carothers '23) and because the large size of the head and the
pogition of the corpora allata in the head make removal of these glands by
surgical msans readily pessible. Unlike many insect species, where there
is a single corpus allatum which may be located cluse to the brain, Melanoplus
contains two of thes2 glands, one located at each side of the gut near the
junction of the ocsophagus to the crop (sce fig. 249, p. 479, Snodgrass '35).
In this location the corpora ellate are a considerable distance from the brain,
aorta and corpora cardiaca, and, being discrete bodizs without attachment to
the gut, ar: also well soparated from this organ. Thus, they may be remcved
without injury to any organ which could bz supposed to have an offect on
the phvsiclogical procusses which the cerpora allata have besen found to
influence. This species also l=2nds itself readily to castration and grafting
axperiments. The methods by which allatsctomy and cestration are performed
is described in an carlier report (Pfeiffer '39).

The corpora allata hav: been shown (Wiced (Pfciffer) '36a, '37; Pfaiffer
'39) to be necessary for the production of rips eggs in Melanoplus by the fact
that removal of thssz glands from adult females causes the oocytgs to stop
development and begin to degenerate vhon they have reached the stage at which
yolk deposition is to bzgin. The oocytes can, however, develop up to the yolk
deposition stage without the corpora zllate. Similar effects have been found
to result from absence of the corpora alluta in the bug Rhednius prolixus
(Wigglesworth '35, '36), the flies Culliphere erythrocephula (Thomsen '40,'42)
end Surcophega sacurifera (Day '43) and in the roach Leucophuez maderae
(Scharrar '43). Removal of the corpora ellata from females of Melanoplus alsc
prevents ths producticn by the oviducts of the secrstion which fastens the eggs
together when they are laid (Weed (Pfeiffer) '36a, '37; Pfeiffer '39). This
effect was shown not to result secondarily from suppression of the ovaries, by
the fact that when the corpora allata are praesent removal of the ovaries doss
not prevent the production of secretion in the posterior portions of the ovi-
ducts which are left at castration (Pfeiffer '39).

The fact that the corpora allata are ductless glands located in the head
yet exert a control over organs and tissues in other parts of the body leads
one to assume that they perform their functions through the agency of a hormone,
or hormones, released to the blood. Wigglesworth ('34, '36, '40) has confirmed
this essumption by the demonstration from blood transfusion' experiments that
the effects of the curpus allatum of Rhodnius are trunsmitted by the blood. Alsc
indicative of szndocrine functicn of the corporu allata is the finding that, in
Melanoplus und Calliiphora, adult corpora allata from either males or females:
grafted into the heads (Pfeiffer '39, '40) or abdomens (Pfeiffer '39, '40;
Thomsen '42) of allatectomizad females counteract the effects of allatectomy
on =gg development, thus demonstrating that the ccrpora allata do not transmit



their effects through the nervous system, Thls finding also jndicates that the
effect of allatnctomy on the production of ripe eggs and oviducal secretion is
due to absence of reactions induced by the corpora allata rather than to wound
" effects, a fact which has also been demonstrated by the finding that the produc-
tion of ripe eggs and oviducal secretion in Melanoplus is not prevented when
the operation is performed without removing the corpora allatu or with removal
of only one of these glands or of all but a fragment of corpus allatum tissue
(Pfeiffer '39). Vhen a fraguent is left, however, it evidently regenerates be-
fore becoming capablz of supporting production of eggs and oviducal secretion
(Pfeiffer '39). Similarly, when a single corpus allatum is left, it may hy-
pertrophy (Weed (Pfeiffer) '37).

Since the corpcra allata are essantial to egg development only during the
time yolk is being deposited, it appeared that their influence in this respect
might involve contrcl of metabolic prccesses related to yolk production. This
possibility seemed further suggested by the fact that the corpora allata are ap-
parently not necessary for sperm producticn (Wigglesworth '36; VWeed '37; Thomsen
'42) and, mors specificully, by the finding that the fat bodies of allatectomized
females of ilelancplus usually beccme greatly hypertrophied (Pfeiffer '39). To
investigats this possibility, quantitative determinations were made (Pfeiffer '41
and unpublished) of the fatty acid, residuael dry matter and water content of chron-
ologically graded series of adult normel, allatectomized, castrated and allat-
sctomized castrated females of Melanoplus. Similar series of adult normal and
test females were observed qualitatively in regard tc the size of the fat body
and the quantity of blood. For comparative purposcs a series of adult males was
also analyzed quantitatively in regard to water and dry matter content.

These studies furnished evidence that thes corpora allata do not begin to
function in & manner which will support 2gg production until several days after
the beginning of the adult stage. At about the same time that tHe corpora allata
become functional the group cf occytes which will finish development first com-
pletes the period of growth which precedes yclk deposition. Completion of this
growth is evidently necessary to muke the cocytes responsive to the effects of
activity of the corpora allata, and both responsiveness of thz oocytes and
activity of the corpora allata are required to permit yolk deposition to begin.
However, thess two factors are apparently entirely independent of each other.
Usually they come into sffect at about the seme time, but sometimes they mey feil
to be propeorly synchronized, with the result that conditions resembling allatec-
tomy or castration may =xist tempcrarily. ODuring the period preceding th2 assump-
tion of activity by the corpora allata the weight of water and dry matter in-
creases in both males and females but in such changing proportions that the
percentage of water decreases. These changes are evidently in part associated
with development of the exoskzleton and further growth of the body tissues in
general.

When the corpora allata &re absent or non-functionel regarding egg develop-
ment (as during the early part of the adult stage) fat is stored progressively
and the weights of residual dry matter and water remain at the levels reached at
the close of the period during which the exoskeleton dsvelops. Activity of the
corpora allata, on the other hand, results in maintenance of the fat content at
or below the levels rcached by the time the corpora allata became active and
causes increases in the weights of residue and water beyond those cccurring during
the early period of the adult stage. These effects of allatectomy and of activity
of the corpora allata occur in castrated females as well a&s in females which re-



tain their ovaries. Activity of the corpora allata was also found to be respon-
sible for certain increasss in blood volume which in castrated females beccme so
sxcessive as to cause extreme distention of the abdomen. In contrast to the con-
diticns in normzl femalas, the weights of water and dry matter in males remain
stabilized at the levels reached at tha close of the 2arly period of the adult
stage.

The nature of the effects of allatectomy and of activity of the corpora
zllata in adult females of Mslenoplus and the ways in which these effects are
related to egg production (tc be discussed in more detail in a paper now in man-
uscript) seem to justify 2 number of conclusions concorning the control of egg
production and the role of the curpora allata in this process. In the first
place the findings in these respects indicate that sctivity of the corpora allatas
induces ths mobilization of certajn materials having a chemical naturs such that
they do not respond to the fatty acid extraction technigue employzd. They sug-
gest further that these materials ure utilized in connection with egg production,
that they arz produced in the body of the femaie at some site other than the ov-
aries and that their production, as well as the production of yolk, is responsitle
for the maintznance of the fat content at low levels. The 2vidence zlso suggests
that these materiasls are transported to the ovaries by the blood, that their pres-
ence in the blood gives rise to corrasponding incr2ases in blood volume znd that
their accumulation together with a possible increased rate of production is respon-
sible for the trem=sndous blood volume increasss seen in castrated females.

The production of the materials described abovas seems to be part of a special
machanism controlling yolk production which, though stimulated and maintainsd in
operation by the corporz allata, is also subjzct to control by the overies and
nutrisnt supply. Immediately following the assumpticn of activity by the corpora
allata the interrelated metabelic recactions of which this mechanism appears to be
made up seem to be out of balunce, with ths result that the fat storzs acquired
bafore the corpora allata bacame aciive are rapidly reduced and at the sams time
the bloca volume may incresase. However, ultimately thess reacticns come into bal-
ance in such a way that successive grcups of rips eggs arc producad without great
changes in the quantity of fat in the fat body or in the blood volume. The fact
that absence of the ovaries drastically upsets this balance, as evidenced by the
blood volume increases and also by effects on fat metaboulism, not only demcnstrates
the importance of the ovaries to the mechanism but also suggests an interraction
between the ovaries and the corpora allata. More ccnclusive svidence that the
ovaries may axert a reciproceal control over the corpora allata is furnishad, how-
ever, by the finding that the corpora allata become hypertrophied when ths ovaries
are absent (Pfeiffer '40; Thomsen '40; Day '43).

In connection with the study just discussed records were mode of the color
of the blood of the normal and test females. From these cbservations it was
found that activity of adult female corpora allata in Melanoplus causes ths blood
to contain some green color, th2 amount varying from traces which are just dis-
cernible in the otherwise yellow color of thz blood to amounts sufficisnt to give
the blood a bright grass green color. Vlhen the corpora allata are absent and be-
fors they become active regarding egg developuent the bloed is alweys yellow.
That this eoff2ct is in some way related tc the mechaniem controlling yolk produc-
tion is indicated both by the fact that femalss in which yolk deposition is active-
ly in progress usually contain some amcunt of graen color in the blood and by ths
fact that at the close of yolk deposition the bleood gradually loszs its green color
and becomes bright yellow again. The intmsity of the green coler is affected by



the temperature at which the grasshoppers are rais:d, the blood tending to be
greener at lower and yellower at higher temperatures. However, low temperatures
were never found to cause the green color to appear in the blood of allatectomized
females.

A study of factors affecting the development znd function of the ovaries and
oviducts as well as a study of testicular development was alsc mdde by means of a
gorias of gonad grafting expsriments in which transplants of porticns of ovary
vith attachad oviduct or of portions of testis were made from males and femal=s of
n variely of nymphal and adult ages into hosts of a similar diversity. In most
cas2s thz host gonad was first removed, but in a number of cases it was not. From
these studies it was found that the conditions nzcessary for the productiun of ovi-
ducsl secreticon are pres:nt as early as the fourth nymphal stage (Pfziffer '40),
but only oviducte which have acruired the proper maturity can respond to these
conditions. Thus, adult oviducts grafted into nymphs were able to produce ovidu-
cal szcreotion when the host oviducts could not. The nymphal environment would not,
hovaver, supnort the producticvn of yolk even when the grafts had bpeen taken from
donors which were nearly ready to begin yolk production. In all casss the produc-
tion of yelk in the graft was supprsssed until the host became the propsr age for
yolk deposition tc begin (Pfziffer '40). Preliminary investigation suggests that
this supprzssion results from tha fact that the mochanism which affects yolk pro-
duction does not come into effect until several days after th2 beginning of the
adult stage. In contrust to these findings, younger ovaries grafted into clder
hosts were accelerated so that, if the age difference between hest and donor was
not too great, again yolk would be produced in thz graft at the time the host be-
ceme the proper age for yolk deposition to begin (Pfeiffer '40). This effsct was
apparently related to soms mechenism controlling nymphal development which is at
prescnt not well understood. Testis grafts appsared to be unaffiected by the host
environment, since, within the limits of the eoxperiments made in this regard,
sparmatogenesic was {ound to proceed in the grafts at normal rates regerdless of
the ag=s of the host.

Many transplants of nymphal ovaries into male or female hosts of the same
nyuphal stage were made and examined after the hosts had reached ages at which
yolk could be expected in the graf'ts, It was found that the female hosts would
readily support yclk production in ths grafts but the male hosts would not
(Pfeiffer '40). This was surprising in view of the fact that male corpora allata
grafted into allatectomized femalss will maintain yolk production in the host
ovaries. The most plausible explanaticn found for this discrapancy is that the
male corpora allata have the functional capacity for maintaining yolk producticn,
but some inadequacy in the male physiology pravents the mechanism necaessary for
yolk production from operating effectively. This interpretation is supportsd by
the finding that the oocytes of the grafts can develop further in the male envir-
onment than can the oocytes of alletectomized females, but thay stop developm=nt
at the time the proteoinacsous yolk franules are to appear.

Of inter=st in connection with th=: gonad grafting studies is ths fact that
the presence of a gonad of the opposite sex had no eftfect on the sccondary ssexual
characters even when the host gonad was absent or when the transplantaticn had oc-
curred as carly as the s2cond nymphal stuge. Castration at equally early ages
also failed to affect the secondary sexual characters.

In an attempt to determine whether the corpora allata have an influence over
molting, grasshoppers which had just entersed the last nymphal stage (the sixth in



this species) were dsprived of thair corpora allata. These expariments failed to
show any effect on either molting cr metamorphcsis (Vieed (Pfeiffar) '36b, '37;
Pfeiffer '29), but an influence of the corpora zllata in this regard was latsr
denonstrated by gratfting adult corpora allata into fif'th instar nymphs which had
recantly molted (Pfeiffar '42). No =2ffect of this op=ration was cbserved through-
out the romainder of the rifth stage, but shortly after the beginning of the sixth
stage tha blood of the hosts baceme green, in oxtremz cases intenssly blue green.
This effect was striking because, due to the character of the nymphal exoskal=aton,
tiie blood coler showad through, causing the nymphs to be gresn in color. Normally
nyaphs of this specics contain y=llow bloed and hince, if there is not a large
ancount of black pigment present, are bright yellow in color. The fact that re-
«ctions leading to metamorphosis were interfered with becams apparent when the
nymphs moltaed at the end of the sixth stage. At this molt metamorphosis normeliy
occurs; the nymphal color pattern and type of exoskelston is lost, the long wings
charscteristic of adults of this sp=cies are acquired, and no further molts occur.
The grafted animals, however, retained the nymphal type of exoskeleton (in gross
appsarince &t lhast) and the nymphal color pattern, although they achieved sdult
size. They also cshowed wing characteristiecs which rangsd from large ving buds

to the adult typs of wing. Moreover, several of these animals moltzd again, and
in one case two supzrnumerary molts occurrzd. At cach of these melts the animals
increased in size correspondingly, with the result that they becams considerably
larger than adult size. These characisristics indicate that the grafted corpora
ailatz had to varying extents prevented the physiological changsg which load to
natamorphosis, there having evidently been less =ffect in this respect in the cases
where the sdult type of wing was present and more whers wing buds had again devel-
oped. The effect of the grafted corpeora wllatu was evidently accomplished through
release of a hormone, evidenced in otnsr insects (see reviews by Wigglesworth '39;
Scharrer '41; Bodenstein '42), which has been termad both "metamorphosis inhibit-
ing hormona" (Wigglasworth '34, '36, '39, '40) anu "molting hormone" (Bedenstain
'42) becausz it operates to prevent metamorphosis and induce continuance of molt-
ing. The principal significance of the findings in this connection on Melanoplus
is the ovidence thsy prasent that the corpora allata may not lose, during the last
nymphal stege, their capacity to produce this hormons, as thers has been reason to
supnose they might (se2 discussion of this by ¥igglesworth and bodenstein), but
ingtead either continue to produce it into ths adult stage or are capable of secret-
ing it again if they receive the proper stimulus.

It is not knowvn whether the gr2en blocd color caused by the grafted corpora
allata in the nymohs of Melanoplus is of significanc: regarding metamorphosis or
whethor this =ffect is & rosult of the performance of an aduit function by these
glands. The fact that the green blood color did not rander the nymphai environ-
mant more capable of supporting yolk producticn is indicated, however, by the
finding that adult ovaries which were in scme of the casgss transplanted with the
corpora allats Jdid not begin to produce yolk untii the =ffects of ths corpors
allata in preventing metamorphosis had worn off.

Florida
J. R. Watson: University of Florida, Gainesville, Florida.
Studies have becn made of the 1ife cycle, ecconomic importancs, =2cology and

control of the lubberly locust, Romualea microptera. in axpsriment stetion bulletin
is being prepared on this project which is now discontinued.




Illinois
J. H. Bigger, Illinois Zxperiment Station, Urbana, Illinois

A ropert was submitted by J. H. Bigger which indicated that grasshoppers
did but littls ‘damage to crops in Illinois :during 1943. 4t least ten counties
carried on some control through baiting btut in no county was this extensive.

Iowa
G. C. Decker and C. J. Drake: Iowa State College, Ames, Iowa

Prelininary studie:s on the use of dinitro-o-cresol dusts in grasshopper
control. Iowa State College Journal of Science, Vol.XIV, No. 4, July, 1940,
pp. 345-351.

The =xpzarimentsl data in Iowa suggest the possibility of obtaining good
kills of grasshoppers in a comparatively short time with a 10 per cent 3,5-
dinitro-o-cresol dust applied at the rate cf 10 to 15 pounds par acre.

Although the practical use of dinitro-o-cresol as a dust for grasshopper
control remains to be estableshed vy further study, the results repcrted in this
paper are not inconsistent with data presented by numerous turopean werkers, most-
1y in Germany, who, in the last fev years, have reported varyilng degrees of suc-
cess attending the us2 of dusts conteining «dinitro-c-crescl for the control of
aphids, geometrids, nunmoth, and May beetles. pxperimental vork for the contrel
of locusts and grasshoppers has been conducted also in Argentina end africa.

Although 3,5-dinitro-o-cra2sol is guite insoluble, it reportedly burns
considerably scme types of foliage. Marcus (1937) reported svpruce, lurch, beech
and birch modcrately scorched but meadow grass uninjursd. Thiem (1938) says,
"Owing to injury to leaves dusting and spraying is not recommended in orchards."
Schwerdtfeger (1939) obsearved, "Dinitro-cresol not only destroys all adults
(cockchafers) with which it comes in contuct, but as it also kills ths young
foliage the surviving adults die." Othar worksrs prasent conflicting views on the
degre= of burning nroduced peossibly because of differences in the tolsrance of
the plants and cenditions under which they viorked. The sodium salt of 3,5-dinitrc-
o-crzsol which ig water soluble is usod as a calesctive weed killer. Westpate
and Rayncer (1940) report success in controlliing mnustard, wild lsttuce and other
broad-lsaved weods without damage tc small grains, corn, onions, alfaifa and flax.
The same authors point out that the applications recommended (which are higher than
would bz used in insect control) have no injurious acticn upon the soil.

Until rmuch more information on the plant tolerance of these chemicals be-
comes available, their possible usefulness may be restricted largely to the treat-
ment of masc populations of gregarious grasshoppers and other insscts where plant-
burning would be of s=2condary consideration. At the zame time, if plant tolsrence
will parmit its use, the susceptibility of the chinch bug and many other field
crop insects to this material would indicate a possible wide use {or 3,5-dinitro-
o-cresol on small grain cr corn and even in temporary barrier construction.

The dinitro-cresol and phenol compounds are known to be powverful raducing
agents and to induce increasad rates of metabclism in mammzls but there seems to



be no agreemznt in the literature on the probeble effoct of small concentrations
of these materials on msn and other vertebrate animals. For the present, they
should be usad in field experiments only with masks and protective clothing.

Although 3,5-dinitro-o-cr=sol was the most toxic compound included in this
study, dinitropheonol, 2,4-dinitro-6-cyclohexylphsnol and the salts of these
compounds also nead further study because they producsd & high mortaiity but
acted more slowly than the former compound.

Dr. Carl Drake: Iowa State College, ames, Iowa

Thres papers on grasshoppers are being prepared. One is almost ready to be
s2nt to press, the other two will be published a little later. The first paper
will deal with the eogg-laying potential of our thres most destructive spacics of
grasshoppers in Iowa, namely: M. bivittatus, M. differentialis and M. mexicanus.
The second paper is aleng physiological lines and deals with special foods in
relation to egg depositicn. The third paper will deal with the hatching of the
eggs in the spring of these same three sgpecies of grusshoppers.

Theodere Newton Tabmisien: Iowe State Univ., Iowe City Iowa.

Enzynes in ontogenesis: cholins-2sterase in developing Melanoplug differ-
entialis sggs. Journal of Expsrimental Zoology. Vel. 92, No. 2, Mar.1943, pp.199-
213.

fxtracts of Melanoplus differentislis eggs wers tested daily for their
choline-=stsrasa content throughout their embryonic life.

The pH and tempzraturs optima of choline-esterase from grasshoppur =ggs are
similar to optima raported from other sources. .

Enzymogen=sis begins on the s2venth day of pre-dispause and continues until
the onset of diapausz at whiich tim2 it stops only tc be resumed during post-
diapause.

Choline-e2sterase in the grasshopper eggs is of embryonic origin.

A close correlation betvizen enzymogeonssis and neuroblast Jifferentiaticn
exists.

It is suggested that cheline-estzrese may be 2n inductor of nerveus tissus.

Acetylcholin~ in the grasshopper cgg occurs during post-diapauss devzlepmant
but is absent carlier.

Joseph Hall Bodine & Theodore Newton Tahmisian: Iowa Stuate Univ. Iowa City, Iowa

The developuent of an enzyme (tyrosinase) in the parthenogenstic 2gg of the
grassheopper, Melanoplus differentialis. Biological bulletin, Vol. 85, No. 2,
1943, pp. 157-163.

Develovment znd rate of growth of the enzyme tyrosinzse have besn stuiied
in the parthenogenetic egg of the grasshopper, Melanoplus differentialis.




A marked lag in the appsarance of the enzyme in the parthenogenztic sgg
occurs.

Total amount of enzyme fcund in the parthenogenetic egg is approximately
50% of that found in thc normal fertilized egg.

Parthanogenstic oggs subjzcted to x-irradiation on the fifth day of develop-
ment show no change in the amount «nd rate of production of thes enzyme--suggzsting
as in ncermal eggs, the production of the enzyme by the serosa cells.

Rasults of exporinments are pressnted which tend to show that arrosted dev-
elopment, or killing of eggs, by low tempsraturs do not vroduce lewsred amounts
of enzyme in eggs thus tr=ated.

Possible explanation for the production by parthenogenztic eggs of lowerad
amounts of enzyme are given.

Thowas Hunter Allen, Arthur B. Otis and Joseph Hall Bodine: Iowa State Univ.
Iova City, Iowa.
Chenges in properties of protyrosinase due to shaking. Archives of Eio-
chemistry. Vol. 1, No. 3, 1943, pp. 354-364.

As a result of shsking above a critical rate, a solution of protyrosinase
changes irreversibly at characteristic velocities and order into & mixture of
definite proportions of protyrosinase, tyrosinase, and inactive products. Perhaps
these changes proceed as a branching, consecutive reacticn. If inactive products
are insolublas cnd capable of combining with both protyrosinase and tyrosinase,
then the reactions halt, because neithsr of these are dispersed in solution and
available feor reacticn at a surface.

Grasshopner egg protyrosinase was used in thess experiments.

Josaph Hall Bodine and wilbur A. Kobbiz: Iowa State Univ., Iowa City, Iowa
Physiological charactaristics of ths diapause grasshopper egg. Physiological
Zoology, Vol. XVI, No. 3, 1943, pp. 279-287.

A rapid method for measuring the densities of large numbers of grasshopper
eggs is reported, and a study of the accuracy of the method is given.

Constant valuss for weight determinations of =ggs may b2 securad by allowing
the eggs to dry in the sir for twenty minutzs before drying.

The density of the egg decrsases and the weight increases during the pre-
diapause period. ‘

A weight increase during diupause was observed, but the average change in
density was not statisticelly significant.

Density decreases and w2ight incrzases for eight doys postdiapause. 4after
that neither of tlase properties changsz appreciably.



The distrivution of diapause oggs according to density follows a bell-
shaped curve. The eggs of lowest density have tho biggest respiration.

It is possiblz to sort a group of cggs, by mzans of sodium chloride solutions,
to giv2 a fraction which is remarkably uniform is raspect to size and stage of
devslopment.

Jos=2ph Hall Bodine and Theodore Newton Tahmisian: Iowa State Univ., Iowa City,

The 2ffact of heavy metals on the activation and injury of the Iowa
enzyme tyrosinase. Archives of biochemistry, Vol. 2, No. 2, No. 3, 1943, pp. 403-
411.

The offect of salts of the heavy mztals--unercury, gold, pgllidium, iron,
platinum, nickel, cobalt, zine, mangsnese, «luminum, caumium and copper--cn the
activation and toxicity for protyrosinasa and tyresinuse heve besn studisa.

Activation of protyrosinase occurs within definite concentration of Hg,
Au, Pt, and Pd.

Below toxic concentrutions of 21l sults no injury to the protyrosinase was
evidenced since the addition of &« known activator of protyrosinas«<, asrosol 0T,
producad 1U0% activation.

All salts in higher concentrations are toxic for tyrosinase, the order of
toxicity being, Au-Pd-Hg-Fe-Pt-Ni-Zu-in-sl-Cd-Cu.

The possible relation of the toxicity of the salts and their position in
the electromotive series arz Jdiscussed.

H. E. Jaques: Iowa Vesleyan College, Mount Pleasant, Iowa

During the past y=ar, e have added to cur previous knowledge of the dis
tribution of the grasshoppers of Icwa. 4his research is being done, as a phase
of the Iowa Insect Survey.

Kansas
Roger C. Smith: Kansas State College, Manhattan, Kunsas
Report of grasshopper investigations in 1943.

The annual survey of grasshopper populaticns was made by score card typs
guastionnaires and parsonal obssrvaticns as has becn done in this state since 1930.
Apparently grasshoppers were less numsrous and less destructive in Kansas during
1943 then in 1942 and below nornmal in both respects. The ccul, wet months of
May and June were unfavorable to the young grasshoppers =2specially in =2astern
Kansas whare a gradusl increessz eopearad to be taking place in 1942. Grasshoppers
waers of impcortance only in the drier, western half of the stats but injuries were
confined to folisge dumage of cutside rows and ends of fields of crops. The



heavy growth of weeds supplied sufficisnt focd for them so that the migration to
to crops wus slow und scattered. The fall survey chowed them to be prssent in
greatest numbers in ths westarn two or throe tiers of ccuntiss in Kansas except
in the extrseae south.

Grasshoppers demeged for the first time in the gtate the s=2ed pods of cow-
peas and soybeeans scpmewhat sariously during the summsr and fall. They ate the
foliage and potals of cowpzas but the groater dumzgs wus done by ecting into the
mature cowpea pods and destroying the poes (Nsgative 1k3526) causing an apprnc1—
avle loss. The damage to soybean pods consisted of eating into the ends or la=s
cominonly from the edge of the pods (Negutive 1A3525) but this damage was far le
importaent than on cowp=2as. The spscies of grasshoppers present wers the diff-
arential, two-lined,migratory and two species of bechistocerca. No control
m2asures wver: attempted for this damugz but prompt harvesting is apparentiy
nacessary where thege conditions occur.

The work on th= bock "The Common Ins2cts of Kunsas" was completed by the
five co-opzrating cuthivrs in 1943 and will be ready for distribution to the pub-
lic in 1944. Most of the common 2conomic species of grasshoppers have been
described and illustrated in the bock. It should result in better reports on
grasshoppers in the state by the public and probably stir up some intersest in
school and indivicdual collections of grasshoppers. Control of these insects is
also described sufficiently so control programs by the public may be aided
somewhat.

Michigan
Irving J. Cantrall: University of Michigan, aAnn srbor, Michigan.

The EBcology of the Orthoptsra and Dermantera of the George Resarve, Michigan.
Univ. ilich. Przss, ann Arbor, ilichigan. Jan. 1943, pp. 1-182, x plat=s, 2 maps.

A threz-year study was made of the Orthouptera of the mdwin 5. Geerge Reserve,
a tract of approximately two square miles situated on the edge of an interlcbate
morains region in Livingsten County, Michigan. This study was designed to form
a part of ths gonerszl program of invastigation of the biota of the Heeg=zrve which
is being und:rtaken under the auspicss of the University of i#lichigan Museum of
Zeology. The major purposes of my work wera: (1) to obtain a complete list of
the Orthoptera present on the Reserve; (2) to determinz the habitats of the species
end to analyz= their ocecurrsance in terms of established correlaticns with environ-
‘mental features; (3) to develcp a satisfactory classification of the orthopteran
habitats of the area; (4) to datermine the scusonal relaticns of the species
present; und (5) to obtain as much incidental information on the natural history
of these forms as could be gathsred without interfering with the attainment of
th2 other objzctives. .

One species of Dermaptera and seventy-five species and races c¢f Orthoptera
were found to inhabit the arsa. (The total list for Michigan is one hundred and
thirty seven specizs and races.) Four of the forms tuken on the Res:rve had not
previously been recorded from Michigan, and the first definite state records for
two others were obtainzd. The absence of a number of spocies that occur in
neighboring territory is dttrlbuted to the absence or poor development of their

charactaristic habitets on the Hesarve.



The habitat relations of all of the species were studied in detail, and a
classification of their occurrence in different situations was worked out,
based on the concepts of "characteristic," "sporadic," and "erratic" occupancy
of habitats. The environments of the Reserve were studied in terms of physio-
graphic, pedologic, and phytclogic charactaristics and were corrslated with the
ecological distributiun ..f the c¢rthopteran species. From these duta the classifi-
cation of orthupteran habitats presented in this paper was derived. This class-
ification recougnizes the presence on the Reserve of thrse major types of envircn-
ment, sach with its own sorics of orthopteran habitats--a xsric series that
includes two grassland habitats of the uplunds; & mesoxsric series that includes
two forest habitats of the uplands; and a hydric series that includes eight marsh,
swanmp, and bog habitats. It was necessary to bring into the habitat classifica-
tion the concept of strata, scme confined to a single major habitat and others
extending through several habitats; ths occurrance of the orthepteran spzeies
proves in some instances to be correlated with the mujor habitats, in other in-
stances with particular stratz wherever thsy may occur.

Somz of the specizs of Orthoptera were found to be ut all times restricted
te particular habitats or strata, whiles others exhibit a changing relstionship
to habitat as the szasons progress. vpread of certain species as erratics into
noncharactaristic hsbitats was a commun occurrencz, particularly in the autumn.
Among the grouse locusts & hitherto undescribed phenom2non of seasonal aggregation
vras discevered, most of the species forming breeding assemblies in restricted
arzas during the spring, fcllowed by :iispsrsal later in the s=ason.

Criticzl coneideration of the various methods that have been propossed fer
deternining relative abundance of populations of Orthoptera led to their being
discarded as highly inaccurats and misleading; it was concluded that estimates
based on long-continued observation of the spscies in the field, detailsd know-
ladge of their individual peculiarities of bshavicr, and experience with the
results of different ccllecting methods gave the closest approach te accuracy
obtainablz at present. This method of estimate was therefore adopted in this study.

A review of the literature on the species occurring on ths Resarve showed
that 1ittl: of valus had been recorded concerning the habitat relaticns and habits
of most of them; such relevant infermation as there was has been summarized in
the trsatmeonts of the individual speciss.

A large amount of data on the 1life history, seasonal relations, breeding
habits, songs and other featurecs of the species dealt with was obtained, and
has be=en incorporated in the Annctated List.

Minnesota

Mykola H. Haydak: Rearing grasshoppers under laboratory conditions. Science,
June 26, 1942, pp. 657-658.

The rearing of grasshoppers in the laboratory requires considerable care and
attention. The food must be grown and supplied daily to the insects, the cages
must be cleaned at least once a week, dampness must be avoided, etec.

The present paper describes a simple method for rearing grasshoppers which
is being used in the Division of kntomology and tconomic Zoology of the University

of Minnesota.



Two types of ceges are used, a smaller, for the hatching of the eggs and
as living quarters for the first instars, and & larger one for growth and re-
production.

Inside dimensions of the smaller cage are 6x3%x3} inches. The sides and one
of th: ends are of wooden boards, the other end is left open for the attachment
of 4 cheesecloth slesve. The top and the bottom of the cage are made of screen
wire cloth, 16 to an inch mesh. Phe bottom is elevated a quarter of an inch
above the surface of the table.

The larger cage is of 12x12x12 inches inside dimensions. The cage is made of
wire cloth 12 to an inch mesh, nailed to the wooden framework. The bottom is
elevated a half of an inch above the surface of the table. The lower third of
one side is left open for a cheassecloth slecve as in the smaller cage.

Food consists of a dry mixture of dried breawers' yeast, 1 part; skim milk
powder, 2 parts; and dried alfalfa meal, 2 parts by weight. Watar is given in
shell vials plugged with cotton and laid on the bottom of the cage. Food can be
suppliad to thz newly cmerged insects in "Coca Cola" or similar caps from which
cork has been ramoved. It is advisable to put 2 to 3 receptacles with food in
the cage as w2ll as 2 or 3 vials of water in order to avoid overcrowding and
consequont undernourishment of soms insects. One ounce ointmeant boxes are satis-
fuctory for food containers in the biggsr cags.

Grasshoppers are zllovied to emergz from the eggs in th2 small cuge. Water
and food should already ba present before hatching starts. Constunt light is
provided by bonding an ordinary table lemp over the cage-—-about 3 to 4 inches from
the top scrzen. The insects find the food and watsr without difficulty. It is
important, however, to have thes insacts reared from =2ggs in the cagz and not to
introducs them from the outside after they will alraady have started fzeding con
thair natural food. After all the inscects enter the2ir s2cend instar, they may be
transfesrrad to & larger cage, th2 dimansions of which dep:nd on the number of
grasshoppers maintained for use in the laboratory.

The insects dc not require any spocial attention, provided they clways have
food and water available. Feces which accumulate under the screen bottom may be
remcved from time to time.

In our experiment, hatching of overwintzaring sggs of Mzlancplus differen-
tialis started cn May 27 and next molt occurred 5 days later. June 7, when all
the grasshoppers had molted, thoy were transferred to the larger cags. Thare vas
no mortaiity. The time of appearance of the nymphs of the third instar wes nct
noted, but June 9 tha nymphs of the fourth instar began to appear, and succe:ding
molts ocecurred on June 13 and 20. The first adults appsared on June 24, th: total
davelopnental pericd being 28 days after hatching, during vhich 6 molts occurrad.
July 11, th2 last nymph molted 31 days after hatching started. The inszcts were
moftly segragated in 4 circlie arcund the light whoere the temperature was z2bout
347 ¢,

First death of adults occurred on July 12, 45 days after hatching, and 43
days later half of the adults were dead. The last adult, a male, diced un Octobsr
26 st th> approximat: age of 152 days. Until July 21 ths: ins:cts wore kept in =
basement laboratory having only artificial light availabls day and night. On
that day the cage was takasn to ths gresnhouse, whore it remained till ths snd of
tae axperimsnt. The insccts bahaved normally. They mated and thefomalas covi-
positnd in scd which had been placed on the floor of the cugs.



The advantages of this method are cbvisus. The experimenter neads only to
£il1l the dishes with fcod when necessary, provide water and occasionally re-
move the papar with feces frum under the cages.

Missouri
L. Haseman: Missouri Experiment Station, Columbia, Misscuri

During 1943, there were no heavy ocutbreaks of grasshuppers in Missouri,
though there was a general sprinkle of hoppers over much of the better farming
saection. There were sume losses in ths state from the work of grasshoppers, but
nowhere wes this loss extoansive. As a result there was little puison bait mixed
and used.

A small amount of collecting of grasshuppers was done during the year. It
is planned to work cut a cumplete taxonomic study of the Orthouptsra of Misscuri
in the future. Aall other work with grasshuppoers in Missouri wes tempcorarily
abandoned becaus: of lick of mun powver.

Montana
J. H. Peppar and Ellsworth Hustings: Bozeman, Montane.

Studiss on the body fluids of several species of grasshouppsrs and their
possible effect on th2 solubility of sodium flucsilicate. .

The preliminary vork on this prcject was started in 1939. At that time it
was decided to investigate the pH and buffereing capacity of the digestive juicszs
and the blood of several economically importent spsacies of grasshoppsrs to sez if
eny marked differences wers evidsnt among them. Following this the solubilities
of fractionated arsenicals wers determined in the digestive juices of brachystola
magna and that of fractivnated sodium fluosilicate in the digestive juices of
M. bivittatus. The rosults of these invaestigations did zppear in the December
issue of the Journal of Econcmic Entomology, 1943.

The above investigations which were cunducted on both grasshoppers and
the Mornon cricket (Anebrus simplex) brought out the fact that some factor or
factors, other than the pH of the juices, was responsible for ths differsnces in
their solvent pcwers tcward sodium fluosilicate. OSimilar studies, which vere
conducted at the same time, on the solubility of sodium fluosilicate in distilled
water showed the latter to have much greater sulvent powsrs than the digestive
juices. OSince the sodium fluosilicate must go into solutiun befors it can bscume
affactive as & toxic agent, it was decided that the rate of solution in th2 ins=ct
and hence its effectiveness mey be guverned in a large measur:s by the frez2 uwater
content of the digestive juices. This factor may bs expressed inverssly as the
tctal solid content of the juices wnd may be quantitatively determined by avapor-
ating a sample of ths juice at 100° C. te constant weight or by means of a cali-
brated Abbe' refractemster.

During thz past season studies wers made to deteraine the variation in sodid
content of the digestive juices of grasshuppers undar their natural cocnditions in



the field. Variations in composite samples of from 21.7% to 31.2% in solid
content of the juice w2re found in 'hoppers taken in a whoat field during the
hours from 8: 15 a.m. to 9:30 p.m. on the sam2 day. Juices collected frem
'hoppers in other habitats such as irrigated alfalfa fields, dry land alfalfs,
weed patches, etc. differed considerably, th: outside limits being from 12.6 to
36.4% total solids. It was considered that the variation in solid content of the
juices could be brought about by feeding on plants of different moisture content,
amount of such feeding, continuous feeding as against sporadic, the lsngth of time
that elaps=d after feeding had stopped, the physiological state of the insect, etc.
The next prcblem was to determine what effect such changes in solid cuntent of

the juices would have on the rate of solution of sodium fluosilicat:. This rat=z
of scluticn was determined under a standarcd set of cgnditions, that is, 10 ml. cf
juice, 100 mg. of sodium fluosilicate, temperature 25°C. and time 48 hours.
Fluorine was determined by a modification of the willard-Winter method.

Cricket and grasshopper juices vwere collected in the field and stored at
2°C. until the determinations could be made. Most of the ceterminations reported
horein werz macde using cricket juices as these were much esasizr to collact in
quantitiss adsquate for analysis. Previous daterminations have shown that both
crickst end prasshupper digestive juices react in the same way with respsct tc
solvent powears, the only difference being in rate of solution, sc thazt data ob-
tained from one of them can be used to predict what thes situation will bs with
respect to the other.

Solubility Experiments.

Commercial (98% pure) Neosi F¢ vas fractionated by means of screening into
fairly uniform samples having average particle diameters of 21, 93, 167, and
218 microns. The equilibrium solubilities of these fractions were determined
by placing an oxcess of the material in boiling water, refluxing it for 24 hours
and then cooling the solution to 25°C, at which temperature it was held for sev-
eral days to make sure that equilibrium was established. An aliquot was then
drawn off and the Na,Si F, content determined. Thsre was no significant Jiff-
ercnce in their sclubilitizs the average value being 0.8343%. This value was
considered as ths true solubility of the material.

The solubility of these fractions in distilled water at 25°C. for 48 hours
was then determined. The 48-hour period was selected us this was considerad to
be thz average time thut the material would be held within the digestive tract
of the inscct. The results ere shown in Tauble I. They should be interpreted es
rate of solubility, as, if encugh time wers allowed the trus solubility would be
reached.,

Table I
Ave. particlz _ Cms. in solution Perceantage of
Diam. in Microne per 100 c.c. H50 true Solubility
20 8237 98.7
93 7628 91.4
167 7280 87.2

218 .7076 84.7



Rate of solution in a composite sample of Mormon crickst juice solid
content of which was 16.8%. The tempsrature was held at 25°C. and samplss taken
off at the times noted in Table II. Commercial Na,Si F6 was used.

Table II.

Time in hours % sclubility % of solubility at 96 hrs.
24 031 16.5
48 175 92.5
72 .185 97.8
96 .189 100.0

It wili be seen that the graataest rate change tock place during the first
48 hour period, Following this the rate of sclution was very slow indicuating that
whan & psrcentage solubility of sppreximately .17% is reached the rate of change
becomes insignificant as far a2s bullding up a resarve of solubls material is
concarned.

Sclubility and Solid Content of the Juicsas

The sclid content <f a composite sample of M. bivittatus digestive juices
wag adjusted by diluticon and evagoration to the desired percentuge solids. The
tomprature was maintained at 257C. and solution allcwed to proceed for 48 hours.
The results are shoin in Table 3. ¥For comparison the percentage of the amcunt
dissolved at 12 total solids is also shown. Commercial NesSiFg 'was used in
these determinations.

Table III

% solids in juice % solubility % of solubility at 12%
total solids
12 .159 100.0
18 069 43.3
24 .051 32.0
30 034 21.3
36 .03/, 21.3

A saries of M. bivittatus were fed entirely on wilu lettuce and their
juices collectad. They had 2 soliu content of 23.6%. The solubility of the
Na,5iF, in this material, under conditions similar to thuss above was only
0.024% showing thet tha typs of food may have som: 2ff=ct.

Rete of sclution and teomporaturs

In th2se oxperiments a composit sampl: of cricket juice having a sclid
content of 16.8% anu commercial Na,SiFg were used. The time allowad for sclution
vas 48 hours. The results are shown in Table 4. For compariscn the parcantage
incr=ase vith temparature is also shown.



The 1943 fall survey showed the grasshopper population at the lowest level
since the early 1930's. Threatening populations are present in a few small areas
in central and western Nebraska. State workers are cooperating with Federal work-
ers in an effort to put into effect a concentrated control program in 1944 with
the idea of preventing increase and spread from these foci of infestation. It
is hoped that this program will demonstrate the value of preventive measures in
grasshopper control.

Ohio

F. #l. Semaus: Ohio State University, Columbus, Ohio and Youngstown College,
Youngstown, Ohio.

Protozoan Parasites of the Orthoptera, with special referencs to those of
Ohio, I-IV. Ohio Journal of Scizsnce, 36(1936), No. 6, pp. 315-320; 39(1939),
No. 3, pp. 157-181, illus. 44; 41(1941), No. 6, pp. 457-464; 43(1943), No. 5,
pp. 221-234; No. 6, pp. 271-276.

The purpose of this study was to cetermine the distribution of protozoan
parasites in all available sp=cies of Orthoptera in a given region and to learn
som2thing of th: rzlationship botween life history and =cology of parasite and
life history and ecology of host. Excluded are thes domestic cockroaches and the
wood eating roach. In addition, a classified annotated 1ist of the protozoan
parasites of ths world, attacking this group was compiled from the literaturs,

a key for their identification was constructed, and a complete bibliography was
assembled. Thz following contributions are included: Parts 1, Introduction and
mothods; 2, description of the protozoan parasites r2cognized in this study;

3, protozoan parzsites in relation to th2 hosts and to host =coldégy; and 4, class-
ified 1list of the protozoan parasites of the Orthoptera of the world--Clagses
Mastigophora, Sarcodina, Sporozou, and Giliata. %herz ars four pages of refor-
ancas.

Pennsylvania

James A. G. Reln and John ¥. H. Renhn: The North aAmarican locust genus,
Paratylotropidia(Orthoptera: Acrididus: Crytacauthacridinae). Am. Bnt. Sce. Vol.
69, no. 1, 1943, ppn.33-60, pl. IVv-V.

An historical account of the genus, Paratylotrepidia, & description of the
specias, and discussion cof the range and the habits of each species.

James A. G. Rehn: The jucacres, a naw group of south american locusts
(Orthoptera: Acrididee, Crytacunthacridinae). rroc. iscad. Nat. Sci. Phil. Vol.
95, 1943, pp. 33-51, pl 8-10. *his work constitutes a critical study of the three
South America genera, Cumainocloidus, Aucacris and Neucu=nis.

James A. G. Rehn: The bird locusts of the African genus, arnithzcris
(Orthoptera: Acrididae, Crytacanthacridinae). Proc. Acad. Nat. Sci. rhil. Vol.
95, 1943, pp. 111-137, pl. 13-18.

Dr. Jamzs A. G. Rehn informed H. C. Soeverin that work was now under way on
several ravisionary studiss dealing with the genera Bradynotus and Agemcplus sad
and at presznt unrecognized related generic ontities of western North america.



Table IV

Temperaturs, c® % solubility % of Solubility at 31°C.
11.0 .010 Led
16.0 041 17.2
25.0 .181 76.6
31.0 236 100.0

On an averagz the rate of solubility increas:s approximately 0.0l% for each
degrees rise in temperature.

Solubility and Amount of Scdium Fluosilicate

In order to netermine the effzct of ingesting different amounts of bait the
following =xpsriments were performed. In each case the volume of cricket juice
was kept constant at 10 ml., the temperatur: at 25°C. and the period of soclution
48 hours. The crickst juice had a solid content of 16.8%. Varying quantities
of Na,0iF, ware added to the juice snid the amount dissolved in 48 hours determined.
The smallasst amount addad was in excess of ths amount requiral to saturate the
water solution for the given temperature znd time. The results are shouwn in
Table 5, whera @ comparison is made with distilled water.

Table V
Anount of Na,SiFg % solubility in watsr % solubility in
cricket juice
25 mgs. .256 011
50 " 463 042
100 " 716 .175
150 " 753 . 376
200 " J154 416

A considerabls increase in rate of soluticn is noted with incrrass of sodium
fluosilicute.

While the above 2xperiments are only ralative and cannot ba corrslated
quantitatively to zctual fizld conditions they :lo, naveartheless, searve to point
cut the facters which ars knovm to vary under actual centrol operations which may
eccount for many of the discrepancics in kill which are normally znccuntercd.

Nebraska
H. Douglas Tate: Nobraska Agricultural cxperiment Station, Lincoln, Nebrugka.

Work on grasshouppers in 1943 counsisted of riutine observations made in
connaction with field control operations. Hacords wars made on abundance, =xtent
of damage, and seascnal cdevolopment ¢f tho mere important <ccenomic speciss.
Damage to crops wvas ralatively minor. Approximetely 450 tons of dry bait were
used.



He statad that these studiss will elsc analyze the re=lationship of certain of
thase genera to Palearctic ones, with which ne suggesticn of relationship has
b2en previcusly advanced in print. These pupers will appear as juint presinta-
tions of John W. H. Hehn and James A. G. Rehn.

Scuth Dakota

G. B. Spawn: South Dakota Agr. Exp. Sta., Brookings, S. Dak.
Tillage methods in grasshoppasr control. fntemelogy, Pamphlet 6,5c. Duk. Agr.
Sta. Brookings, S. Dak. Nov. 1943, pp. 1-2.

The eyas of the world are turnad teward the American farmer as the individual
to vhom thay must lock for the production of a plentiful supply of fwod for our
fighting forces, cur Allies and for the hungry millicns as they are liberated
from Nazi rulz and devastation. Grasshoppers have done much tc dz{=at the Great
Plzins farmers in their effort to preduce this food.

In the central part of our State many fields of corn, badly nceded for f22d,
ware planted during the pust year from which not c¢ne bushel of grain was harvasted.
Numerous fields of flax, vory important as an oil crop, remained uncut. Many
fields of small grain, zlso badly needed for f22d and the manufacture of focd
products, had the yield per acrs very seriously reduced. This damage was dons by
grasshoppers and under moisture conditicens which otherwise could havs permitted a
good harvest.

.

By the use of apprepriate tillage m:theds, and using them at the proper time
of the year, the damage which will otherwise be dene by grasshoppers can be re-
duced considerably.

Based upon four years of experimentaticn the following tubles give an 2valua-
tion of the effectivencss of varicus tillage implemznts for use in grasshopper
control.

EXPERIMENTS IN THE WINNER-RELIANCE-CHAMBERLAIN AREA
Heavy soils----clay and clay loam
Fsll Tillage under Field Conditiouns

Tillage Treatment Average Porcentage Control
Moldboard plowing 81.33
Single discing . 76.34
Double discing 7435
Narrow sweep sub-surface cultivaticn 59.93
Straight blade sub-surface cultivation 58.02
One-way discing (wheat land plow) 44,.61
Listing {cne test) 26.85

Cut-avay Jdisc treatment (cne test) 20.70




Light soil ---- sand and sandy loam
Fall Tillege under Field Vonditiuns

Tillage Treatment Average Percentage Control
Listing* (cnz test) 100.00%
Tandem discing 97.40
#cldboard ploving 96.04
One-way ciscing plus drilling (one test) 93.97
One-way discing (wheat land plow) 92.27
liide sweep sub-surface cultivation (one test) 91.49
Narrow swesp sub-surface cultivation 84.27
Plewing vith meldvoard removed 74.11
Double lisecing (one test) 60.07
Single discing Lb .51
Straight blade gub-surfacs cultivation 2290

e e o e e

% It is the writer's belief that additional experiments with listing will without
doubt lower this figure. All the above figures are subjzct to change as sub-
sequent tssts and emergencs results may justify.

SUGGESTIONS FGit Use OF TiwnbnGe IN GilwosHOUPPzZR CONTROL

1. Plan your control cempaign in advance. The men who waits until the 'hoppers
hatch has lost & major battle in grasshopper control, and with it a chance
to reduce grratly the future damage to his crops. ,
2. Fall tillage is best but if no fall tillage was used then spring tillage
can be used to advantage. Spring tillage should be done as 2arly as possible
with particular attention being given to outer edges (150 feet) of fields
and to heoadlands. Both surface ond sub-surfgce methods ars good in that
they disturb the scil for a depth of at l:ast 2-3 inches.

3. In using the above tublz:s as a guide in the choice of implament for '"hopper
control one should note that the results differ ith the different types of
soil. Ccensult the tauble which most nearly matchos the scil type of the land
to be troated.

VAN Consider scil erosion centrol recomm:ndations as well as grasshopper control
vhen choesing the implemant to be used.

5. Deap plewing is raccommended where it can be Jdonz without danger of scil
bloving.

6. Cultivats vith & spring tooth harrcy sarly next spring to raduce hatching
of grasshoppers in alfalfa fi-lds.

7. (IMPORTANT) Use tillags following harvest to cr:uzte unfavorable egg-laying
conditions in ficlds. Leave untillad strins, 15 to 20 fest wide, every 15
to 20 rods in thaz field to function as 2gg concantration arcas. These strips
should be tillape trzated vhen grasshopper ogg-laying has be=en complzted,
late in the fall.



8. (IMPORTANT) Fields should be examined in the fall, if at all possible, to
determine the amount of grasshopper egg depositicn. Inexpensive egg screens
can be constructed from 1 x 4 boards and § inch mesh hardware cloth. Soil
samples of approximately one-half square foot each, of the surface 2-inch
layer of soil, should be taken at intervals over the field and field margins.
The screening of egg pods from these individuel samples gives a guod 2stimate
of the seriousness of the infestation. An egg pod count of one par square
foot in a field on an average (or one pod per 2 samples) is an indication of
a threatening grasshopper infestation. This may mean, depending upon
weather and other factors, from 35 to 45 percent damage to crops, by Govern-
ment and State Extension Service figures. The infestation does not necess-
arily have to be this heavy to warrant the use of tillage as & control
measure.

9. In headlands and edges of pastures bordering cultivated land, where tillage
cannot be used, the TIMELY use of poisoned bait is recommended. Poisoning
is most =ffective while the 'hoppers are small and before they scatter cut
from their hatching grounds. Consult your County Agent.

H. C. Severin: South Dakota Agr. Exp. Stu., brookings, 5. Dak.
A study of a gynandromorph of Melanoplus mexicanus mexicanus (Sauss.).
Jour. N. Y. Znt. Soc. Vol. 51 1943, pp. 179-183, pl 1.

In this paper, the author discusses briafly the frequency of occurrence of
gynandromorphism in the Insecta and in the orders of the Insecta. This is follow-
ed by a description cf a gynandromorphic specimen of Melancplus mexicanus mexi-
canus (Sauss.). The specimen is typically mals in structurs in the dorsal half
of the entire body (head, antennae, thorax, and abdcmen) and in the left half of
the ventral half of the body (including sternum of thorax, legs and genitulie).

In the ventral right half of th= body the gynandromorph is typically female in
structure except for a few details. Three photographic figures of the abdoimen are
used to illustrate the characters of the abdomen which are of a sexual dimorphic
nature.

H. C. Severin: South Dakota Agr. Exp. Sta., Brookings, S. Dak.
The grasshopper mite, Eutrombidium trigonun (Hermann) an important ensmy
of grasshoppers. South Dakota fxperiment Station, Tech. bul. 3, 1944, fig. 1-19.

The grasshopper mite, Eutrombidium trigonum (Herm.), is an important enemy
of grasshoppers in South Dakota. In its larval stagz it is parasitic on gress-
hoppers and in its nymphal and adult stages, it is predaceous on the eggs of
grasshoppers.

The various stages in the life cycle of the mite have been describsd in
detail in this publication.

A study of the life cycle of the mite has shown that it has one complete
and a pertial second generation a year in South Dakota. The winter may be passad
in the soil as an adult mite or as a nymph. The eggs of the mite are usually
laid in small chambers in the soil, the aversge number of eggs laid by a single
female being 4768. Egg-laying may be continued over several weeks and severel
egg-messes may be laidby a single female. The eggs hatch into six-leggad larval
nites usuelly within 2 to 4 weeks.



The larval mites are externzl parasites of adult «nd nymphal grasshcppers.
All species and varieties of grasshoppers that occur in South Dakota are sutject
to attack by thecse mites. The larval mites remain attached to the body or to
the app=zndages of a grasshopper for 8 to 14 days, if possible, and during this
time they engorge themselves with the blood of the host. They then drop from the
host, burrow into the soil and pupate.

The mites remain in this, the prenymphal pupal stage for 7 to 18 days and
then emerge, as eight-legged nymphs. The duraticn of the non-hibernating nymphal
stage averages abcut 27 days. During the nymphal stage, the mites prefer to feed
upon grasshopver eggs, whose liquid contents the mites suck out through their
mouth-parts. Towards the 2nd of the nymphal stage, the mites burrow into the scil
and transform into proimaginal pupae.

Abocut two weeks ars spent as preimaginal pupac and then the mites emerge as
adults. The preferred food 6f the adults consists of the liquid contents of
grausshopper <ggs.

Under favoratle conditions the entire 1ife cycle of a grasshopper mits may
by completed in 61 days. The seasonal history of the mite is indicated Jdisgram-
m:tically in Fig. 2, while the life cycle is outlined in skeleton form in Fig. 1.

The larval wmites have little direct effect upon the health of the infested
grasshoppers except to weaksn them a trifle. They do not prevent nymphal grass-
hoppars from maturing and developing intc seemingly normal adults. Even though
the mites may bhe fastensd to the wing pads of nymphal grasshoppers, such pads are
not seriously damagzd, for when the nymphs ultimately become aduli grasshoppers,
the wings seem to be normal in every way.

VWhen an adult grasshopper becomes hecvily infested with larval mites, the
majority of the mites are attached to the hind wings and to the dorsum of the
mesothorax and metathorax. ihen such mites pecome large, they may prevent the
grasshopper from folding the wings properly. Ag a consequence, ths tegmina and
sccond pair of wings bacome much battered and breoken and, at times, so badly as
to be reduced to mere stubs. A severe infestation of mites upon the wings and at
the base of the winge of grasshonpers may interfere seriously with efficient
flight. A moderate infestation of adult grasshoppers does not seem to shorten
the life of the insect materislly nor does it seem te interfere with normel ro-
production.

Both th2 nymphul and adult grasshopper mites prefer to feed upon the liquid
centents of grasshopper eggs. Sggs arainsd of their liquid contents so that the
chorion is saverely ccllapsed usually die, whil: eggs that are not sc s=riously
damaged recover. A nymphal mite may collapse, in varying amounts, from 1 tc 14
grasshopper 2ggs, but only a fraction of these eggs are actually destrcysd. 4n
average adult female mite, while it is in its preovipostion pericd, consumss the
entire or cnly a portion ¢f the liquid contents of 3 tc 4 grasshopper eggs, and
it may collapsz from 2 to 16 additiovnal =2ggs during the remainder of its life.
Howaver, not all of thes= eggs are actually destruy2d. Those that ars ncot, will
give rise tc seemingly normal grasshopper nymphs.

Grasshopper mites have been reported so acundant during some yzars in sonme
sections cof the United States as to actually eontrol a severe outbreak of grass-
heppers. The author has not enccuntered such cenditions in his thirty years of



experience with grasshoppers in South Dakota. Howover, the rad mite is con-
sistently present in all s=ctions of the stete euch year, and during years faver-
able to it, is one of the important checks of grasshoppers.

Utah
W. W. Henderson: Utah State College, Logen, Utah

Four devastating Melanopli found in Utah. To be submitted for publication to
the Great Basin Naturalist.

The four species considered are highly destructive tou agriculture in Utah.
They all belong to the genus Melanoplus and ure listed in order of thair des-
tructiven=ss =s follows: M. mexicanus mexicanus Sauss., M. packardii oScuadd.,
M. bivittatus (Say), and M. femur-rubrum(beGeer).

For each species there is given enough of synonymy to make cleur the tax-
onomic history of each. This is followed by an abbreviated description of the
species which makes use of the most striking and the most easily detected charsc-
ters. Then follows a consideration of the known geographical distribution, the
particular distribution in Utah, and the cconomic status of each species in North
America. The finul consideration is u list of citutions which includses about
sixty titles.

George F. Knowlton and F. C. Harmston

Grasshoppaers and crickets eaten by Utah birds. The suk Vol. 60, No. 4,
1943, PP. 589-591.

Many species of Utah birds ars decidoadly inssctivorous. Studies of a2 large
nunber of stomachs from such birds have indicated that the vast majerity of in-
sects zaten were injurious. The if'ollowing report is based on laboratory examin-
ations of the contents of bird stomachs collected throughout Utah from 1935 to
1940, inclusive. Birds are definitely important in reducing inssct populations,
agpecially when insects occur in large numbers, as is the cass in ins=ct out-
breaks. Assuming 2.5birds per acre as an average for Utah (which is lower than
many 2stimates would place th= figure), an estimeted population of 131,500,000
birds would =xist in this stats. Birds consume large amounts of food cach day;
they undoubtadly consume many billion injurious ins=cts through the farm and range
aresas of Utah each year, with consequant benelit to farm crops, range forags and
home gardens. VWhile r2cognizing the benaefits derived from thz feeding of birds,
it is difficult to estimate accurately th= degree of coniropl over a lurge area,
which birds exert upon any particular ins=c® pest. In general, the banefits
dzrivad from birds in ths control of insects undoubtedly ares many times the loss
occasioned by the feeding of a [ew species which attack crops, fish or usaful
birds.

Brewster's bBgret, Lgretta thula brewstari.--One stomach from a bird collszcted
in the meadows st Logan, cn Jeptember 6, 1940, contained twelve warrior grass-
hoppars, Camnula vellucida.




Pacific Nighthawk (Chordeiles miner hespsris).--Four stomechs were ex-
amined; one contained ninz winged grasshoppers, of which two vwere Trimerctropus
caeruleipennis, two were Disosteira carolina and one Melancplus femur-rubrum.

Lewis's Woodpecker (Asxndesmus lewis) .--Of five stomachs examined, one con-
tained an adult grasshopper.

Eastern Kingbird (Tyrannus tyrannus).--Fourteen stomachs were examinzd,
eight of which contained nine adult grasshoppers.

Arkansas Kingbird (Tyrannus verticalis).--An examination of 55 stomachs
revealed that 48 of them contained 120 grasshoppers, of which 105 were adult;
six stomachs contained eight field crickets.

Say's Phoebe (Sayornis saya).--Four of the seven stomachs examined con-
tained nine adult grasshoppers.

Western Wood Pewee (Myiechanes richardsoni richardsoni).--Two of thes three
stomachs axamined =ach contained one adult grasshopper.

Desert Horned Lark (Octocoris alpestris leucolaema).--Examinaticn of 62
stomachs showed =ight to contain 16 Orthoptera, 14 adult and ons nymphal grass-
hopper and one sand cricket.

Barn Swallow (Hirundo erythrogaster).--Fifty-four stomachs examined con-
tained two recognizable field crickets and one snowy tree-cricket.

American Magpie (Pica pica hudsonia).--Only one of 16 juvenile magpie
stomachs examined contained a grasshopper.

American Raven (Corvus corax sinuatus).--Often seen to feed upon Mormon
crickets in Tooele and Juab Counties during recent years.

Rock Wren (Salpinctes obsoletus obsocletus).--Of the seventy-four stomachs
examined, thirty contained 59 grasshopper adults and one nymph.

Western Mockingbird (Mimug polyglottos leucopterus).--Two stomachs con-
tained one nymphal and four adult grasshoppers.

Catbird (Dumetella carolinensis).--One of twc stomachs collacted at Hoouper
contained two grasshoppers.

Sage Thrasher (Oreosocoptes montanus).--Thirty-nine stomachs ware sxamined,
thirty-two of which contained 61 adult and six nymphal grasshoppers znd five
field crickets.

Western Robin (Turdus migratorius propinguus).--Eleven stomachs yielded
three adult grasshoppers and one field cricket.

Mountain Bluebird (sSialia currucoides).--One hundred and fifty stomachs
examined .contained 142 Orthoptera; 92 adult and sevan nymphal grassheppers ware
in 62 stomachs; 43 field crickets in 20 stomachs.

American Pipit (Anthus spinoletta rubescens).--Twenty-one of the 78 stomachs
axamined contained 36 Orthoptera, all field crickets.



VWhite-facad Glossy Ibis (Plegadis guarsuns).--One spacimen collected on
meadows at Kanesville, July 23, 1940, contained two adult grasshoppers and one
field cricket.

Western Red-tailad Hswk (Buteo bor-aiis calurus).--Of ssven stomachs examim-
2d four contained Orthoptera, totaling 56 adult grasshoppers and one sand crickot.

Northern Red-shouldered Hawk (Buteo lineatus lineatus).--One specimen, collec-
ted at Elgin, Utah, September 28, 1939, contained five adult grasshoppers. This
is an unusual record for Utah.

Swainson's Hawk (Buteo swainsoni).--Four of the ten stomachs sxaminsd con-
tained 77 adult grasshoppers; cne bird collacted at Benson, July 31, 1940, con-
tainazd 68 of these.

Desert Sparrow Hawk (Falco sparvarius phalaena).--This is ths most abundant
hawk occurring in Utah, mere than a hundraed having been obsarvad in oune day of
ficld study on soveral occasions. 4n examination of 197 stomachs showed 2,699
Orthoptera still recognizable, besides large amounts of well-digested frugments
consisting chiefly of grasshupper parts; 2,417 gresshoppers viera still recog-
nizable in 185 stomachs; 231 field crickets were centained in 49 stomuchs; and
50 sand crickets in eight stumachs; one katydid also was present. Grasshopper
counts were baged on caudal snds of abdumens as more of these were reccgniz=zd than
ware heads or othsr parts. Evidently this bird takes the abdomen from many grass-
hoppars not entirely consumed, especially in areas whers grasshoppsrs ars abundant
and easily captured.

Sage Grouse (Centrocercus urophssianus).--Three were collected in Mormun
cricket ar=cs; one containzd 35 and ancther four Mormen cricket egge; th2 cther
contained one sand cricket.

L)
Ring-nacked Pheasant (Phasianus colchicus torquatus).--Of ten examinad,
eight contained grasshoppers in eithsr crop or gizzard, the total number being
13; one was a nymph.

Killdeer (Oxyechus vociferus vociferus).--0f five stomachs examined, two
containzd a total of fives adult grasshoppers.

Western VWillet (Catoptrophorus seminalmatus inornatus).--The one speciman
celleeted contained one grasshopper.

California Gull (Larus californicus).--One specimen was taken on Tintic
Mcuntain in 1940 in an area vher: frem a few hundred to an estimatsd 2,000 gulls
frequently viere observad to congresgate and f23d upon Mormon crickets; th: stomuch
of this specimen contained twelve muturs Mormon crickats which constitutad 100
par cant of the contained focod. This stomach was very largs and distendad, fill-
ing most of th:: abdominal cavity of th: bird.

Road-runner (Geoccoceyx californianus).--One specimen was collactad at St.
Gz2crges on Septenmber 18, 1935; it containad three adult grasshoppers.

Burrowing Owl (Spectyto cunicularia hypugnea).--One specimen collscted: &t.
Midvale, Utah, October 11, 1936, contained un: grasshopper and one moussz.




Navada Shrike (Lanius ludovicianus nuvodensis).--Twenty-six stomachs ware
exanined, 21 of which contained 55 adult and two nymphal grasshoppers, four field
erickets and one sand cricket.

Western Meadowlark (Sturnella nsglecta)--Forty-four of the 83 stomachs con-
tained Orthoptera,39 containing 73 zdult and 6 nymphal grasshoppers; five field
cricksts and one sand cricket also were present in the additional five stomachs.,

Yellow-headed Blackbird (Xanthocevhalus xanthoczphalus).-=Two of the twelve
stomachs ccllzcted contained threes gruzsshoppers.

Thick-billed Redwing (Agelaius phoeniceus fortis).--Fifty-seven stomechs
centained six grasshoppers in five stomachs and twe £icld erickets in another.

Brawer's Bluckbird (Zuphagus cyanocephalus cyanoccphalus).--One-hundred-five
stomachs wiore examined; 40 containzd Orthoptera, including 51 adult and 9 nymphal
rrasshoppers in 30 stomachs; the other ten stomachs held 16 field crickets.

Bullock's Uriole (Icterus bulloeki bullocki).--Onc of the thres stomachs
examined held an adult grasshopper, another a nymph.

House Finch (Cargodacus mexicanus frontalis).--Of the 32 stomachs examined
only one containad an Orthopteron - a grasshopper.

Western Vesper Sparrow (Pooccetes graminszus confinis).—-Twenty of the 68
stumnachs contained 32 adult and three nymphal grasshoppers. bSeveral birds were
collected while they still held a gresshopper in their bezks. ,

Westarn Lark Sparrow (Chondestss grammacus strigstus).--Fourteen of 17
stomachs examined hold 28 adult snd 7 nymphal grasshoppers.

Sape Sparrow (Amphispiza nevadensis nevadsnsis).--Of sixteen birds collected,
one contained four grasshoppers.

Viestern Chipping Sparrow (Spizella passerina arigonae).--Of 207 stcomachs
exaitinad, 15 contained Orthoptasra, consisting of 15 adult and 5 nymphal grass-
hoppers and one field cricket.

White-crowned Sparrow (Zonotrichis lsuccphrys lsuccphrys).--Ona grasshopper
nymph was the only Orthopteron in the 68 stomachs exominad.

Gambel's Sparrow (Zonotrichia leucophrys gambueli).--Twenty-eight of the 92
stomachs examinad contained & total of 37 Orthoptera, all adult grassheppers.

Virginia
Jam:s McDonald Grayson: Virginia Polytechnic Institute, Blacksburg, Va.
Studizs of some factors influencing coloration of the grasshcppar, Melanoplus

bivittatus Say. Based on portion of doctoral thesis 646 submitted July 16, 1941
to Iowa State College.



Expariments were conducted to determine ths effects upon the coloratiocn of
the nymphs, and the color types of the adults cf the twou-lined grasshopper, cf
such factors as temparature, humidity, rearing many per cage as opposed to one per
cage, the absence of light, and differ:nt colored lights. Wwhen reared at low
temparatures the nynphs possessed more black pigment than when reared at high
temperatures; however, at the higher temperatures there was found to bes & tendency
townrd the production of dark phag~s adults. The nymphs reared under crowlcd
conditions contained more black pigment than thouse rearesd one per cuge; hewsver,
vhan rearad under solitary conditions there was found to be & tendency toward the
production of dark phase adults. Ne conspicuous differences wors detscted in the
coloratiocn of ecither the nymphs or the adults as a r=sult of rearing them through
the nymphal period in différent humidities, in the absence of light, or under
different colored lights.

Observations wers made cn the offspring arising from the mating of typical
mal=zs and females of soach color typs. The resulis in the F. goensration from thaese
preliminary oxpeoriments indicated that the color typs of th3 purent may be a fac-
tor in the determinetion of ths adult coloration of the offspring.

Wiscoensin

E. L. Chambers: OState Entomologist, Madison, Wisccensin.
L]

No very active contrcl procgram of grasshoppers was carried on in Wisconsin
during the past two years due to the reduced grasshopper populations and the
abundance of grsen food in the limited arcuas infested. Because of the abundance
of green fcod in the infested areas, the hcoppsrs were not forced to migrate intc
cultivated crops.

Considerabls numbers of grasshoppers uppoared in 2 number of counties and
in these some limited control measures were carrisd on, but these compsigns were
handled with the usual procedure. The formula of the principal bait used con-
sists of the following:

Savdust——— e e 2 bushels
Whey———e— e — 2 gallons
Sodiumn arsenite————m—eemmeeex 1 cuart

Water——em e 1 gallon

Py

During the past summar sodium fluosilicate was substitutsad for the sodium
arsenits in one or two countises =nd ths results seemed to be =2gually satistactory.

The following publicuticn was preparad and issued Jan. 26, 1938 by the Divi-
sion of Entcmology, Wisconsin Department of Agriculturs and marksts, state Capital,

Madison, Wisconsin: "Fight the Grasshopper while Thsre is Still a Fighting
Chance."



Wyoning
B. Thomas Snipsss State Entomologist, Povell, Wyoring.

Grasshopper control on a field basis was continued during the past year by
power sprays. Initial experiments vere begun along these linss several ysars
ago by Mr. Corkins. Unfortunatsly, from & ressarch standpoint, this work dees
not parmit of clean-cut reports or warrant the drawing of conclusions baged on
comparative data. A fairly large number cf fermers and ranchers in ths Big Hern
Basin arca annually follow the practic: of spraying for grasshopper control in
alfalfa fields.

A straight zinc arsenite solution composced of three pounds per hundrad
gellons of water is usad. No sticker is added. The spray solution is usad at
th: rate of 100 to 150 gallons par acre, Applications are made to the borders
of fields or to the :ntire fi:lis as necegssity requires.

Texas
F. B. Isely, Trinity University, San Antcnia, Texas

Work is being continued on the projects begun some time agos These projects
are concerned with a study of the distribution of Orthoptera in relation to en-
vironment,and food specificity and habits of grasshoppers as revealed in cage
studies.



Oklahoma
Charles H. Brett: Oklahoma Agr. Exp. Sta., Stillwater, Oklahoma.
A Study of the Migratory Grasshopper, Melanoplus mexicanus (Riley)

During the past four years a study of the interrelated effects of tempora-
ture, relative humidity, and certain foods on the mortality of nymphs, the time
required to reach maturity, and the biometry of the adults of the migratory
grasshopper Melanoplus mexicanus (Riley) has been conducted. This project,
originally begun at the Kansas oxperiment Station, is now being conducted as &
cooperative project between the above and the Oklahoma kxperiment Station.

Four rearing compartments equipped with elactrically controlled temperature
and hunidity regulators are used. During e single r=uring phase, all of these
compartments are held at the same constant temperature with the humidity varied
in each of them progressively at 20%, 35%, 50, and 65%. At the present time
significant records have been obtained with th2se humidities at temperatures of
75°F, 80°F, 85°F, and 95°F. such rscords ars complete for rearings on head
lsttuce and alfalfa and partially complete for rearings on Reid yellow dent corn
and Atlas sorgo. It is planned to continue similar rearings at 100°F.

Many interesting results have been obtained. A few of thess may bs mentined
here in brief. There is a definite tendgncy for nymphal morta.ity to decrease
at low temperatures with low humggity and at high tampﬁgaturgs with high humidgty,
the ninimun mortality being at 75 F-20% humidity and 95 F-50% humidity. &4t &0°F,
85°F, and 35% humidity there is no great variation. The time required for nymphal
development decr=zases as temperature increases, a fact which has often been shown
experinentally; however, an cxaggeration of this occurs as humidity rises. At
the higher humidities, a greater period of time is required at low temperatures
and a shortencd periocd of time at high temperatures.

A slight increase in wing longth occurs at ths higher temporatures, but
it appears to be only in proportion with the incrsase in body weight. A ver
striking variation in wing length has bcen observsd in the case of those individ-
uals rearad on common alfalfa cuttings at low teamperaturczs and high humiditi:s.
Here in many instances the wings ars vary poorly developau, reuaching a longth of
about 6 millim:tars as comparad with a normal wing length of from 17 to 20 milli-
maters. This condition has boen observed in grasshoppoers found in alfalfe fi=lds
by myself and others, I venture the opinion thet alfalfa bzing an attractive crop
and at th2 same time onz2 vwhich is not suited to th: maximum dovslopmzat of the
migratory grasshopper, may pley some part in the pravention of outbrazk popula-
tions. Individuals reared on elfalfsa are zlmost inveriably small, lack fecundity-
and suffer a high mortality rate.

In addition to the above mention«d measurem:nts, records are also kapt on
the langth of the posterior femur, wiath of th hvud, length and height of the
pronotum and its width at the constriction. It is hopad that a step forward vwill
be made in our knowledg2 of the migratory grasshopper by this attempt to corr-late
body measuraments with development and climatic factors.
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