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A NE~I TECHN I QUE FOR REAR I NG GRASSHOPPERS 1
by K. S . Shivashankara sastry2

Ritcher (1972) recently pointed out that the
immature insects in the Illinois Natural His
tory Survey and the Cornell University collec
tions represent about 16% and 10%, respectively
of the species in the collections, and less
than 3.7% in all other major U.s. collections.
He noted further that the amount of research
time currently spent on immature insects is
only about one quarter that spent on adults.
Though he referred specifically to taxonomic
studies, his statement is appropriate to gen
eral behavior, feeding and rearing.
The feeding behavior of grasshoppers has
been extensively reviewed (Gangwere 1961,
1972, Dadd 1963, 1973, and 1-1ulkern 1967), but
most feeding studies pertain to adults and not
to immatures. Furthermore, few attempts have
been made to relate insect food requirements
to food availability in nature. As pointed
out by Dadd (1973), this whole question in
volves experimentation on phagostimulatory
behavior and digestive and absorptive abili
ties. The gaps in our present knowledge stem,
at least in part, from the fact that it is
difficult to rear juveniles in quantity suffi
cient for experimentation (Buxton 1957,
Gangwere 1960, Brusvine 1966, and Wal dbauer
1969) .
The above is not to s ay that rearing tech
niques are unknown, for they are available for
a few economically important species including
cyrtacanthacridines, Sohistooeroa spp. (Ford
1964, Harry 1965, Hunter-Jones 1967) and Pa
tanga sueoinata (L.) (Antoniou 1970); the
catantopines, MeZanopZus spp. (Criddle 1924,
Parker 1930, Shotwell 1941, Brett 1947, pick
ford 1958, Barnes 1965, and Bland 1967); the

eyprepocnemidine EYprepoanemis pZorans orna
tipes (Walker) (Antoniou and Hunter-Jones
1968); the romaleine RomaZea miaroptera
(Hunter-Jones 1967a); grasshoppers in general
(Carothers 1937, Haydak 1942, and Smith 1952);
locusts in general (Hunter-Jones 1966); orthop
teroids in general (Gangwere 1960); and vari
ous mandibulate insects requiring fresh plant
food (Given 1958). Few of the techniques
cited by the above authors are suitable for
mass-rearing, and many of them involve complex
equipment that varies according to the insects'
life stages. Fortunately, attempts to devise
simpler techniques (Stebbings and Hewitt 1972)
are underway.
In the course of studies on feeding behavior
in MewnopZus femur-rubrwn femur-ruhrum (De
Geer) the author devised a simple, inexpensive,
and effective laboratory method for mass-rear
ing, whi ch is here described. This new tech
nique obviates the need for varied equipment,
and, based on preliminary results, appears
suitable for a number of other Melanoplini
such as M. Keeleri Zuridus (Dodge), M. san9uin
ipes (Fabricius), and M. viridipes euryaerous
Hebard.
Naterials
The cages, basically, are clear plastic
utility bags (28 X 35 em) , their walls venti
lated by fine pinholes. Potato salad-type
cartons of plastic (approximately 7.5 cm deep
by 11.5 cm in diameter) are used to collect
and maintain eggs until hatching. The bottom
of each carton is perforated by pinholes to
allow for drainage.
(Continued on page 9)
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ELECTION OF OFFICERS
The ballots were tabulated on the 15 April
deadline for President-Elect and Executive
Secretary. A total of 132 ballots were re
turned, representing a 30 percent response
from members. The results were as follows:
President-Elect 1974- 75:
David C. L. Gosling
Michael Tyrkus
C. Laughling (write in)
Executive secretary:
M. C. Nielsen

90
35
1

127

Congratulations to the winners and thanks to
all the members who took time to cast their
ballot!

TWENTI ETH ANNUAL MEETI Nr,
The 20th Annual Meeting of the Michigan En
tomological Society was held in the Library
Conference Room in Shipman Library, Adrian
College, Adrian, Michigan, on 10 May. Follow
ing registration and refreshments, the meeting
was convened at 10:05 a.m. by the President,
Richard C. Fleming , of Olivet College, who
chaired the proceedings, and welcomed those in
attendance . Robert W. Husband , President-Elect
and program arrangement chairman, welcomed all
to Adrian College . Bob Husband introduced
other Adrian College faculty and students in
attendance and briefly described facilities
and programs of the Biology Dept . , i ncluding
their large collection of bumblebees and asso
ciated mites (Podapolipidae), and also local
facilities for those planning to stay over
night. Following, Dick Fleming presented the
results of the election of new officers: David
C. L. Gosling as President-Elect and M. C.
Nielsen again as Executive Secretary .
At 10:15 a.m. the morning session of papers
were introduced as follows : "The movement of
Exenterus amictorius Panzer into the Lake
States" , Robert Averill, Michigan State Uni 
versity; "Regulatory Entomology , " Murray
Hannah, Michigan Extension Service; "Notes on 2

the biology and life history of the ambrosia
beetle, Xy Zeborus sayi," Charles R. Hazen and
Richard A. Roeder, Alma College ; "A computer
program representing a simplistic mode] of the
interaction of Borrbus bimacuZatus and its in
ternal parasite Locustacarus buchneY'i, Patri
cia S. Husband; and "Life history and habits
of a larch moth, ParaZobes'ia pa~ZioZana,"
Daniel Mosher, Hichigan Dept. of Natural Re
sources .
Following the papers, the business meeting
was opened at 11:20 a.m. The Executive Secre
tary, M. C. Nielsen , then presented his finan
cial -business report which related to the year
end report submitted to the IRS, which was
handed out (as published in the Newsletter,
Vol. 19, No.1), and the minutes of the 19th
Annual Meeting (as published in the Newsletter,
Vol . 18, No . 3 and 4). There were no questions
or corrections to these reports. Also, it was
indicated that the Society's funds presently
stood at about $2800 in cash, plus $800 in ac
counts receivable, with 4 issues 'of the Jour
nal, 2 issues of the Newsletter , plus mailing
charges, to be paid f rom this money--leaving
the Society in the black at the end of the
year. Notice was given that a ne~l membership
list is being compiled and that address or in
teres t changes should be forwarded to the Soc
iety at an early date. Request for more mem
bers and subscribers was made to help the Soc
iety to reduce its backlog of Journals and
Ne~lsletters now accumulating in our MSU store
room.
Irv Cantrall, Journal Editor, presented a
brief report on the status of the Journal and
manuscripts on hand. Volume 7, No.1 is now
being mailed with the Index to Volume 6. ~~ere
are enough manuscripts on hand to complete the
next two issues, although more are welcomed ,
including short papers to fill in some of the
blank half- pages. Louis \'1ilson , Editor of the
Newsletter, expressed a desire for more news
items from members, including, notices of sale
or exchange . In addition, he expressed an in
terest in hearing from members as to what they
\'TQuld like to see printed in the Newsletter or
any criticisms so the publication can be more
responsive to membership interest. He also ,
requested more topics from members for the
Entomology Note Series.
Under old business, Mo Nielsen discussed
proposed Constitution and By-Lal-l changes which
were approved at the l ast Annual t.!eeting. The
amendments were read again (printed in the
Newsletter, Vol. 18, No. 3 and 4); motion by
T. \vayne Porter to approve, seconded by John
Newman and approved unanimously. Porter sug
gested the By-Laws to include method for selec
ting nominees for the three members-at-large.
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(Continued on page 3)

fortunately, the temperature was below optimum
and consequently few moths were collected, al
though each method was productive. It was the
first time for some of the participants in us
ing these methods of collecting moths.

(Continued from page 2)

Motion by Nielsen to have nominees selected in
the same manner presently used for other
officers of the Society; approved unanimously.
Ballots for said amendments will appear shortly
by mail to all eligible members.
New business included report by Nielsen of
action taken by the Governing Board, which had
met earlier in the day, to raise the Journal
NOTICES
subscription rate to $10.00 per Volume to re
flect general inflation and recent postal and
printing increases (membership rates to remain
the same). This was the first increase since
WANTED: Specimens of Exenterus (Hymenoptera:
the Journal was established in 1966: A corres
Ichneumonidae). Will identify to species and
ponding increase for individual copies will be
return, if desired. I am compiling data on E.
included, starting with Volume 8. Nielsen also
amiatoTius (Panzer). Send to Bob Averill,
presented a letter received from Norm Baker re
Dept. of Forestry, Michigan State University,
presenting the Association of Minnesota Entomo
East Lansing, Michigan 48824.
logists for possible affiliation with our Soc
iety and/or Branch status if the name of the
WANTED: Records of Alberta butterflies. Dr.
Society was changed to reflect the greater
Charles D. Bird of the University of Calgary
Great Lakes area interest. The Govern~ng
requests records and useful relevant data of
Board welcomed affiliation but agreed that we
material collected in that Province to assist
should NOT consider a society name change 50
him in co-authoring a book on the "Butterflies
that we can continue efficient management of
of Alberta". Although not destined for publica
society affairs by local members.
tion (as of March 1974), for another three
President Fleming then introduced the after
years, he is now earnestly involved in writing
and in examining specimens.
noon session of papers as follows: "Numerical
He hopes to hear from anyone who has col
taxonomy applied to the ChaZcophora (Bupresti
lected in the Province, or kno~~s of someone
dae) of Michigan," John A. Jackman, Michigan
who has, so that he can arrange either to see
State University; "Some remarkable defensive
the material or find out what was collected.
behavioral patterns of the coneheaded katydid,
Please contact bim at the Dept. of Biology,
NeoaonoaephaZus ensiger (Harris) ," Charles
the University of Calgary, Calgary, Alberta
Lietzau, Wayne State University; "Pollen gather
T2N IN4, Canada.
ing by honeybees in southern Michigan," Larry
Olsen, Michigan State University; "The nervous
system of FristaZis tenax (L.) (Diptera: Syrphi WANTED: If anyone wishes to send us unsorted
Staphylinidae in 70% alcohol we will eventually
dae) ," W. P. Sanders, presented by Rol and
return one or two specimens mounted, labeled
Fischer, Michigan State University; "Determina
and identified to the nearest possible taxon.
tion of the larval ins tars of Heterocampa man
Ecological data particularly desired. Ian
teo (Dbldy) and the reduction of larval head
Morre, Division of Biological Control, Univer
capsule size by the parasitoid Diradops bethu
nei Cress," Gordon A. Surgeoner, Michigan State Sity of California, Riverside, CA 92502.
University; and the slidefest, followed by
EXCHANGE : ~Yish to obtain CatocaZa moths and
equipment and literature display.
Parnassius and Erebia butterflies through ex
Following the papers, Dick Fleming formally
change with collectors outside North America.
installed the new President, Robert Husband by
Offer North American material for trade.
turning over the MES ceremonial gavel. Husband
Russell A. Rahn, 3214 ~1. Springdale Ave.,
then announced that certain persons attending
Wausau, Wisconsin 54401.
planned to collect insects with UV and bait and
that Belyea and Nielsen would lead the group.
FOR SALE: Large selection of worldwide Lepi
The meeting adjourned at 4:45 p.m.
Approximately 45 persons attended the meet
doptera and Coleoptera. Specialization in
ing which was enjoyed by all. It is interest
Boreal and Neotropical fauna; many fine
ing to note that Leslie A. Ferge, and his
exotics. First quality pape~ed with data,
mother, drove all the way from Wausau, Wiscon
reasonable prices. Send $1.00 for 25 page
sin to attend the meeting! (Where are the rest listing. Wayne W. Klopp, 6705 S.W. 44 St.,
of you outlanders!) The Society wishes to ex
#10, Miami, Florida 33155.
tend its appreciation to the fine efforts of
FOR SALE: Exotic butterflies and beetles from
Bob Husband, his wife, and staff and students
Siam, Malaysia, New Guinea, Africa, Brazil,
of Adrian College, for making this meeting a
etc. 64 page catalog for one dollar. Prospect
tremendous success!
Following the meeting, an evening of collect Biological, Box 67, R.R. #1, Round Lake, Ill.
60073.
ing moths at UV and bait was held near Morenci,
along Bean Creek, by 7 hardy participants. Un(Continued on page 6)
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JOHN

NEW~AN

Over the years you've heard about this guy-
John Newman--and there's no stopping him!
John's a youthful 65 now and shows no signs of
slowing down. Every morning John leaves South
Lyon (north of Ann Arbor) in his Mercedes for
MSU where as a research technioian, he handles
much of the extension work associated with
Lepidoptera.
He came to America from Wales, Great Britain
in 1926, at age 17, to work as an interior de
corator--a trade he learned in Wales. In 1945
he tried farming by raising chickens and tur
keys. In the meantime he continued pursuing
his favorite hobby, entomology . "I wasn't do
ing much in entomology until 1938 when I saw a
large cecropia moth near my horne," he said.
"Its beauty revitalized my earlier interest in
entomology and since that day , r've been col
lecting with a passion." Today John has the
largest private collection of lepidoptera in
Michigan--over 1900 species--a collection about
94 percent complete.
Through a friend~ John was hired by the Un
iversity of Michigan in 1946 to re-examine and
identify the Department of Zoology's lepidop
tera collection. "It was a great experience,"
he said. "I had to verify each species and up
date the identification of the collection."
In 1947, he authored a new species of noc
tuid moth after a spirited exchange with Dr. J.
Dunnough, then the leading authority in entomo
logy .
"I spotted this moth that I couldn't ident
ify," he said. "I '~as suspicious because I
knew the species pretty well. So, I sent two
specimens to Dr. Dunnough for him to examine.
He wrote back and told me they ",ere abnormal
specimens of another closely-related moth. But
I wasn't satisfied. I re- examined them and found
they were, indeed, different. I sent the speci
mens to him again and a few weeks later came a
letter apology and an offer to describe the new
species for me. I replied in saucy language
that I would do my own describing, thank you."
In 1960-61, John worked as a paid consultant
to the Anpsco Corp. of Columbus, Ohio, which
manufactured black light traps. He helped re
design the company's traps and his studies on
h~v light attracts insects led to his employ
ment at MSU in 1963. "I was hired on a three
month trial basis, and I've been there ever
since , " he said.
John has been a member of the Michigan Ento
mological Society since its early days and was
the thirteenth president in 1966-67.
Recently, he was presented the first of
Michigan's "Friend of 4-H Entomology" awards at
the thirteenth 4-H Entomology Leaders' Confer
ence at Tustin, Michigan. John , who is very
active in 4-H work, had just presented the ci
tati0n for the "The Leader We Honor" award
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when he was surprised by getting an award him
self. "They were talking about me," he said.
The following citation given by Dave Eppel
heimer accompanied the award.

John Newman examines one of his many
species of moths and butterflies.
"You, John Newman, are the kind of person
who becomes completely involved and strives for
perfection in everything that you undertake.
Nowhere has this been truer than with your in
volvement in the 4-H Entomology Program.
Since you began working in the Entomology
Department ten years ago, you have built a repu
tation as the man to call or write or visit
whenever a member of leader needs assistance
with anything in the 4-H Entomology Project
Area. Few people realize that your job de
scription is "Entomology Survey Technician" and
not "4-H Entomology Program Assistant. ,. You
have become intimately involved with 4-H youth
and their insect projects because of your own
love for insects and your untiring interest in
helping others, particularly young people, in
(Continued next page)

(Newman--continued from last page)
learning more about the fascinating insect
world.
You even assumed temporary leadership for
Michigan ' s Entomology Program on two different
occasions--in 1968 when Dr. Dowdy departed and
in 1970 when Dr. Shinkle left.
You have played a major role in the last
ten Entomology Leader Conferences here at
Kettunen Center as well as in several county
and area workshops and field trips around the
state. You have contributed much to the de
velopment of new and innovative 4-H project
literature. You have judged exhibits and col
lections at numerous county fairs and state
shows. You coordinated the state Insect Iden
tification Contest for several years. You
promoted the rearing of silkworm moths and
other Lepidoptera and supplied leaders with
eggs. And you involved 4-H youth in the Black
light Trap Survey Program.
But most important of all, you are always
available to spend time with 4-H leaders and
members desiring to learn more about insects.
You take the time to answer their letters.
When they travel to Michigan State, you visit
with them, give them helpful hints, tour them
through the Entomology Museum and invite them
back. In short, you have been responsible for
more good public relations about Michigan's 4-H
Entomology Program than any other single person.
Throughout all of your varied activities in
4-H Entomology, you have been an inspiration to
both youth and adults. It is perhaps because
of you more than any other single person that
Michigan's 4-H Entomology Program is what it is
today. We thank you, John, and have selected
this occasion to bestow on you Michigan' 6 first
"Friend of 4-H Entomolog} " Award, so that fu-

ture generations of 4-H'ers will remember your
outstanding contributions to 4-H Entomology."
Congratulations John--we're all proud of you!

Out to get another specimen.

TH I RTEENTH ANNUj~L 4-H LEADERS WORKSHOP
Kettunen Center, May 3 and 4, was a beehive
of activity as 4-H leaders from the lower pen
nisula gathered to share their knowledge and
enhance their own. MSU's Entomology Dept. pro
vided the majority of resource personnel with
Dick Sauer coordinating the program. The pro
gram got underway with lively talks by Don
Cress, on Insect and Vegetable Gardens, which
left me not knowing whether to raise insects or
vegetables. Bert Martin then sweetened the pro
gram with a honey of a talk on beekeeping.
Though, the ~leather was cool , on the field trip,
everyone got to pry under the bark of decaying
trees, sift through the humus, and pick morel
mushrooms, while searching for insects. Later
that night following a movie on honey bees,
Roland Fischer intrigued everyone with project
suggestions involving solitary bees and wasps.
Saturday, Dave Eppelheimer, John Newman and
Dick Sauer provided a wealth of information on:
TIEG, obtaining collecting and mounting sup
plies, shipping insects and displaying collec
tions. The group then broke into mini-sessions
where Glen Belyea, Mich. DNR, discussed bio
logies of various Michigan butterflies and
5

moths. John Newman covered specialized mount
ing techniques and I presented the wonderful
world of forest insects.
We all gathered together again after the
~n~-sessions and listened to Dan Young, Dept.
of Entomology MSU, talk on the beetles. Inci
dentally, Dan is doing a great job in convinc
ing Mo Nielsen that another Order of insects
exists.
Every now and then we officially took breaks
to partake in the excellent sustenance which
the Kettunen kitchen provided. It seemed,
though, that the conversation never once de
viated from Entomology. Which indicates that
Dick Sauer put together a fantastic program,
the interest of the 4-H Entomology leaders is
extremely high, and entomologists are just
"plain buggy". These three points became clear
during the identification contests on Friday.
In fact a third contest was held on Saturday to
determine a winner bec~~se of a tie. It was
indeed an enjoyable and informative session.
Bob Averill
Dept. Forestry, MSU

R. Kim, Dept. of Entomology, Fisheries and
Wildlife, Univ . of Minnesota, St. Paul, Minne
sota 55101.
DAVID HALL recently accepted a position as
RESEARCH REQUEST: I am trying to build a per
Forest Entomologist with the Department of
sonal collection of ichneumonid wasps to serve
Natural Resources of the State of Wisconsin.
as the base for taxonomic research in this
He will be headquartered at Madison, Wisconsin. family. I would appreciate the donation of
and responsible for parasite monitoring, sur
any number of specimens from any area as long
vey, introductions, and taxonomy. Dave re
as they are properly preserved (alcohol or
ceived his Ph.D. in 1972 and has been \olOrking
pinned) and with accurate and adequate local
on the Gypsy Moth project at Pennsylvania state ity data. Determinations will be maue where
University on a post-doctoral appointment.
possible. Gerritt K. VanDerwerker, Dept. of
Entomology,
Fisheries and Wildlife, Univ. of
DAN HOSHER was recently appointed as staff
Minnesota, St. Paul, Minnesota 55101.
forest entomologist for the Forestry Division
of the Department of Natural Resources. He is
RESEARCH REQUEST: For about five years I have
headquartered in Lansing, Michigan and will
been observing the tree-killing activities of
a mound building ant Formica uZkei Emery. It
work with the State's Area Foresters on forest
and nursery insect problems. Dan is a recent
apparently restricts its damage to coniferous
graduate from Michigan state University, Dept.
trees, especially white spruce . I am most in
of Forestry where he obtained a M. S. degree in
terested in getting new locality information
forest entomology.
on this ant where it is associated with dead
JAMES BATH will become chairman of the Dept. trees. If you encounter dead coniferous trees
of Entomology at Michigan State University
in association with a red and dark brown mound
starting July 1. Jim received his Ph.D. from
building ant, I would appreciat e hearing from
the Uni versity of Nisconsin in 1964 and has
you. If convenient, I could use 10 or more
been Acting Chairman in the Department since
ants (from the mounds) in alcohol, gin, Scotch
March 1973 when Gordon Guyer accepted the posi or bourbon. Please do not submit specimens in
tion as Director of Cooperative Extension Ser
cheap wine. Dr. Herbert Kulman, Dept. of Ent
vice, and Assistant Dean, College of Agricul
omology, Fisheries and Wildlife, Univ. of
ture and Natural Resources. Jim's major areas
Minnesota, St. Paul, Minnesota 55101.
of interest include insect, mite, and nematode
vectors of plant disease pathogens, plant
RESEARCH REQUEST: I am currently working on
pathology and virology, and alternatives to
the Psocoptera collection in the Entomology
pesticides for vector-virus control .
Museum for Dr . E. F. Cook at the University of
MARK HEADINGS has taken a job in research
Minnesota. I am mounting the specimens on
development with Rhodia (Chipman) Chemical Co.
slides and identifying the species involved.
and resides in Geneva, N.Y. He will work
I would appreciate receiving any psocids any
throughout the Northeast and with several crops, one may wish to donate to the museum. Deter
including forest and ornamentals.
minations will be made where possible. Roger
STUART GAGE will join the staff of the Re
Tsang, Dept. of Entomology, Fisheries and Wild
search Station, Canada Dept. of Agriculture,
life, Univ. of Minnesota, St. Paul, Minnesota
Saskatoon , Saskatchewan upon his graduation
55101.
(Ph.D.) this summer. Stuart will have major
responsibilities for developing and implement
~OTICES (Continued from page 2)
ing a grasshopper management program in the
Prairie Provinces through a systems approach.
FOR SALE: Fox--Monograph of the Thomiidae,
FRED HAIN has joined the faculty of the
Parts I and III, $12.00; Zimmermann--Macro
Dept. of Entomology at North Carolina State
lepidoptera of Hawaii, $14.00; Klots and Klots
University, Raleigh, with responsibilities for
research in plantation insect management. Fred --Living Insects of the World, $12.50; Packard
--Monograph on the Notodontidae, $20.00;
left MSU in 1972 to take a post-doctoral posi
Packard--Monograph on the Geometridae, $20 . 00;
tion at Texas A&~1 where he resided until about
Moschler--Lepidopterenfauna der Insel Portor
April of this year.
ico, $14.00; Moschler--Schmetterlingsfauna der
Goldkuste, $6.00; ott--Adaptive Coloration in
Animals, $12.50; Needham--Dragonflies of North
America, $12.50; Dyar--List of North American
RESEARCH REQUEST: I am collecting specimens
Lepidoptera, $10.00; Williams--Migration of
of the lower Diptera (Nematocera and Brachyc
Butterflies, $6.00. All items bound in buck
era) for an anatomical study of the ventral
ram except the first one , prices include post
diaphragm and ventral nervous system of these
age
and insurance. Russell A. Rahn, 3214 W.
flies. So far I have managed to catch most of
Springdale Ave., Wausau, Wisconsin 54401.
the families in these groups, but am still
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RESEARCH REQUESTS

missing the relatively unusual groups such as
Trichoceridae, Ptychopteridae, Dixidae, Xylom
yidae, Hilaromorphidae. I would greatly appre
ciate donation of fresh specimens or histolog
ically preserved (80% a lcohol) specimens. Hak t)

THE ASSOCIATION OF ~pmESOTA
H!Tor~OLO(1 I STS REJUVErJATED

PREYING CATERPILLAR

Norm Baker, Ron Huber, and Bruce Cutter are
currently rejuvenating the Association of
Minnesota Entomologists. Its activities and
meetings have been nearly defunct for some
time now. The AME is an informal group of
both amateur and professional entomologists
and open to all interested in the study and
observation of insects and other arthropods.
Members receive the Newsletter of the Associa
tion of Minnesota Entomologists which features
numerous articles and source material listings
of entomological interest.
Members are also encouraged to participate
in meetings and in field trips. Meetings are
scheduled for 8:00 p.m. on the second Tuesday
of each month. Meetings are in Room 490 of
the Entomology, Fisheries, and Wildlife Bldg.,
Univ. of Minnesota, St. Paul Campus during the
months of October, December, February , April
and June. On alternate months, and each month
during the summer, meetings are held in the
Tozer Room of the science Museum of Minnesota
(located in do\mtown St. Paul on Tenth St.,
between Cedar and Wabasha). Field trips are
scheduled irregularly throughout the non-winter
months. The talks and seminars are presented
by members or by invited speakers, on topics
of their choice or on topics requested by the
members. Topics are usually of general inter
est, but at the University, meetings tend to be
more specialized. At the Science Museum, meet
ings are more informal.
The annual dues of three dollars for regular
membership are a well- spent investment. Appli
cations for membership are available from Ule
Executive Secretary of the Association of
Minnesota Entomologists, c/o Dept. of Entomo
logy, Fisheries and Wildlife , Univ. of Minne
sota, St. Pa ul, Minnesota 55101 .

DDT M.AY BE USED ON TUSSOCK

GYPSY MOTH PROGRAM IN MICHIGAN
It has become increasingly evident that this
insect will be with us for s ome time in Michi
gan. Presently a bulletin on this insect--its
past history , biology, parasitoids and preda
tors and control--is being prepared by the Dept.
of Entomology, MSU. This information will help
answer general questions. This year Gypsy moth
will be under quarantine and regulation by the
Michigan Dept. of Agriculture and U.S.D.A. 's
Animal Plant Health Inspection Service (APHIS) .
It is anticipated that as much as 40,000 acres
will be treated to suppress this insect during
19 74.

W. Wallner
Dept. Entomology, MSU

An inch-long caterpillar, known to its dis
coverer as a "preying inchworm" or simply,
"The Beast," gets its daily food by snaring
such elusive prey as flies and mosquitoes.
Where two or more caterpillars are gathered
together, they are apt to eat each other.
The preying caterpillar, the first to be
found anywhere in the \vorld, was discovered
more than a year ago by Steve Montgomery, 27,
a graduate student in entomology at the Univ.
of Hawaii.
Montgomery is now working on a scientific
paper to officially announce the find.
. "If this caterpillar moved to the crop area,
~t would be called a beneficial insect because
it probably would prey on other insects that
are considered harmful," Montgomery said, "but
there needs to be at least two more years of
study. "
Montgomery has found four varieties of the
caterpillar--two brown and two green--thriving
in Hawaii's native forests. With the back legs
it clings to the edge of a leaf and waits for
passing insects.
Although the caterpillar has eyes, it seems
to depend on a keen sense of touch. A nudge
on the hindquarters alerts the caterpillar to
the fact that dinner is served.
The caterpillar snaps around to clutch the
unwary insect in a basket of spiny front claws.
Then it straightens out and dines. The entire
motion is completed in about one-twentieth of
a second.
Montgomery said the animal probably develop
ed from caterpillars which scavenge dead in
sects along with their plant diet. "Until very
recently, there were no praying mantises in
Hawai i ," Montgomery said, "so maybe the cater
pillars j ust filled a niche."
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A continuing major infestation of Pacific
Northwest forests by the tussock moth may lead
the Forest Service to seek contingency ap
proval for the use of DDT this summer.
Normally endemic to the area, the moth has
increased to epidemic proportions the past two
years. In its larval stage, the moth has de
foliated to varying degrees some 560,000 acres
of national forests and privately-owned timber
in Oregon and Washington.
Contrary to earlier predictions, a natural
ly-occurring virus has not yet collapsed the
infestation. Timber damage is heavy, with more
than 11,000 acres of trees killed. Most acces
sible timber is being salvage-logged before it
loses market value .

OTHER PUBLICATIONS

COMPLEXITY - COMPETITION - STABILITY
The importance of complexity to the stabil
ity of a community (the "balance of nature",
to use a popular phrase) is widely accepted.
Dr. Don C. Force ("Ecology of insect host
parasatoid communities" in Science 184: 624
632) places a different interpretation on the
observations in support of this tenet. He
says, " ... perhaps we have read too much into
community organization. Perhaps the 'filling
of niches' is essentially nothing more than the
haphazard result of competitive jostling among
species; ... ".
In my view, the rightness or wrongness of
his speculation is much less important (and
probably unprovable anyway) than the formal
presentation of his own doubts. You might
wish to read the article for yourself (espec
ially if my quote from it evoked a reaction)
and then re-evaluate your own thoughts aD tilis
fundamental concept. Maybe the Emperor is not
wearing a stitch!
Bob Ruppel
Dept. of Ent.

I

RP-NE-278 Gibson, Lester P. 1973. An
annotated list of the Cicadellidae and
Fulgoridae of elm. ME. Forest Expt . Sta.,
Upper Darby, Pa. (O.S.D.A. Forest Serv.),
Res. Pap. NE-278. This annotated list
includes 87 cicadellid and 12 fulgorid
entries that were found on and probably
feed on elm to some extent. Thirteen of
the cicadellid species listed are known
vectors of virus or mycoplasmalike di
seases of plants. Also, 18 cicadellid
genera and one fulgorid genus contain
known vectors of virus or mycoplasmalike
diseases.
RP-NE-283 Cuthbert, R. A., A. C. Lincoln, J.
H. Barger, and P. A. Reed. 1973. Formu
lation and application of methoxychlor
for elm bark beetle control. O.S.D.A.
Forest Serv., ME. Forest Expt . Sta.,
Upper Darby, Pa., Res. Pap. NE-283.
Methoxychlor deposits on elms sprayed
with several formulations of methoxychlor
by helicopter, hydraulic sprayer , or mist
blower were compared using GLC assays and
elm bark beetle bioassays. Hydraulic
sprayers gave the heaviest and most uni
form deposits. Helicopter deposits ...,ere
lightest. The formulation of methoxy
chlor did not significantly affect the
amount of deposits.
RP-NE-285 Payne, Brian R. t W. B. White,
Roger E. McCay, and Robert R. 1·!cNichols.
1973. Economic analysis of the gypsy moth
problem in the Northeast. II. Applied to
residential property. U.S.D.A. Forest
Serv., NE. Forest Expt. Sta., Upper
Darby, Pa., Res. Pap. NE-285. Guidelines
are presented for determining dollar
losses in residential property values
from tree mortality caused by the gypsy
moth. The method is based on an earlier
study in Amherst, Mass., of the contri
bution of trees to property values. For
each target area, the method requires
data on property value, lot size, and
number of trees 6 inches d.b.h. and lar
ger for a sample of residential properties.
Also required are predictions of tree mor
tality from a gypsy moth attack.
The above publications can be ordered from
the U.D.S.A. Forest Service, 6816 Market St.,
Upper Darby, Pennsylvania 19082.

MSU

MSU BULLETP!S REVISED
The new reivisions of E-738, "Cereal Leaf
Beetle Control", and E-529, "Home Vegetable
Garden", are now available . Single copies are
available from the MSU Bulletin Office, P. O.
Box 231, East Lansing, MI 48824.

NEW PUBLICATION
INSECTS OF EASTERN PINES by A. H. Rose and O.
H. Lindquist, Canadian Forestry Service,
Publ. 1313. The ideal handbook for home
gardeners and professional foresters alike.
Simply observe the damage to the tree then
the book will lead you directly to the name,
picture and life history of the pest respon
sible. There is also advice on control
measures and more than 190 colored photo
graphs and drawings. Information Canada,
Publishing Branch, Ottawa, Ontario KIA OS9.
$3.00 each

CONSERVATIO~

DIRECTDRY

The new 1974 edition of CONSERVATION DIREC
TORY, the Nation's most comprehensive listing
of organizations, agencies, and officials con
cerned with natural resources, is available for
$2.00 from tile National \qildlife Federation,
1412 16th St., N.W., Washington, D.C. 20036 .
The DIRECTORY lists some 1400 groups and 7000
individuals.

LADY BUG

Spotted, colorful
Eating, living, flying
Keeps icky bugs off roses
Useful
Marie Wesylyk
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(GRASSHOPPER REARING--continued from page 1)
The following wild plants found in the mid
western United states are suitable as food:
composites, yarrow (Achillea millefoliv~ L.) ,
knapweed (Centaurea spp.) and goldenrod (Soli
dago spp.); the umbellifer, wild carrot (Dau
aue aarota L.); legumes, sweet clover (Melilo
tus spp.) i plantain (Plantago spp.); and a
moss (Polytriohum sp.). A number of cultivated
plants which include lettuce, alfalfa, and
whole squash are also suitable. Except for
squash, these plants, both vlild and cultivated,
are placed in the plastic cage in water-filled
125 mI. Erlenmeyer Flasks. Squash is used
whole, with the skin peeled off at a few loca
tions so the nymphs can commence feeding. In
absence of such peeled places the nymphs are
unable to feed, yet if the squash is sliced
into pieces it quickly turns moldy. Lengths
of sterile cotton dental roll (Johnson and
Johnson #3, six inch) thrust into these flasks,
provide a ready source of drinking water.

closed by packing it with a piece of crumpled
paper towel. The flask is next placed on the
bottom center of the plastic cage. The cut
ends of the plants are kept immersed by adding
water to the flask as needed by means of a 50
ml syringe inserted directly through the wall
of the cage. A few dried twigs or a small
branch may also be introduced onto the floor
of the cage to serve as perches. In the pre
sent studies the cage is exposed to 12 hours
of alternating light and darkness. The nymphs
can be cold-stored for up to five or six days
at 5° C without adverse effects.
Discussion

At a room temperature the rearing cage
maintains an internal temperature of 25 to 27°
C and a relative humidity of 55 to 60%. A
cage enclosing an egg-carton maintains almost
the same temperature but has a slightly higher
R.H. Adequate ventilation is ensured by the
pinholes in the walls of the cage.
In the technique described here deposition
Methods
of eggs is indicated by holes on the soil sur
face. Furthermore, the egg-pod can be easily
In operation the egg-collecting carton is
seen if laid close to the walls of the plastic
filled with soil, a few grass seeds are sown
egg container. Use of soil from the animal's
therein and covered by a thin layer of sand,
natural habitat, combined with the procedure
and the carton is watered. The excess water
of layering with sand and raising grass seed
readily seeps out through the carton's perfor
lings (Ivhich provide firmness in the soil) ,
ated bottom, but to ensure that water does not
promotes oviposition. Bhatia and Harjai
escape into the plastic cage the carton must
(1968) discussed the preference of Sahistoaer
rest for a time on several layers of paper
aa gregaria for moist soil for oviposition,
towel. This set-up, with date indicated art
and Anderson and Hastings (1966) showed dis
the side, is then introduced into the plastic
turbed, loose soil unsuitable for oviposition
cage along with a perch (dried twig), food,
by Aarida elZiotti (Thomas).
drinking water, and males and females of the
The incubation period under the experimen
grasshopper to be reared. The mouth of the
tal conditions usually ranges from 41 to 43
cage is fastened with a twist tie. After
days as also reported by Bodine (1925) and
approximately eight days, the carton which
Shotwell (1941), in M. femur-rubrum femur
should contain some eggs can be removed and a
rubrum. An examination of eggs left after
similar set-up restored to the cage for addi
nymphal
emergence revealed more than 80% hatch,
tional oviposition.
The egg carton is then maintained in another which is probably typical. Thirty day old
eggs refrigerated for varying periods, when
plastic cage until the nymphs hatch. optimal
returned to room temperature, hatched in ap
conditions of moisture, important for develop
proximately
11 to 12 days. Uvarov (1966) ~d
ment, are indicated by the grass seedlings;
Mulkern and Toczek (1970) report similar obser
whenever the grass wilts, the carton must be
vations in the case of M. differentiaZis and
irrigated with approximately 60 mls of water,
M. femur-rubrum femur-rubrum respectively.
allowing the excess to seep out. Almost imme
In as much as the number of pellicles
diately after the first nymphs emerge the car
around
the emergence hole corresponds to the
ton with any unhatched eggs is removed to
number of nymphs emerged, counting of nymphs
another cage, leaving the new nymphs in this
is simplified. This fact, combined with the
"rearing cage". The date of emergence is duly
procedure of transferring the egg container
recorded on a piece of masking tape affixed to
from the plastic cage, and using that cage to
the side of the cage.
gether with the retained nymphs as the nymphal
It is desirable to space the emergence of
rearing
cage, eliminates that hazard of injury,
nymphs, instead of allowing all to emerge at
in handling referred to by Stebbings and
anyone time. Toward that end, some of the
Hewitt (1972) and Brooks (1965). The newly
eggs may be cold-stored at 5° C after approxi
hatched nymphs can be reared to adulthood
mately 30 days of embryonic development has
either singly or in groups in these cages
taken place.
without mortality. Mulkern (1969), who thought
To rear the nymphs, freshly cut sprigs of
the large size of his cages and the consequent
one or more plants, along with a piece of den
tal roll cotton, are thrust into the Erlenmeyer inability of the hatchlings to find food was
flask. If necessary, the flask mouth may be
(Continued on page 10)
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(GRASSHOPPER REARING--continued from page 9)

agement and for his help in review of the man
uscript.

responsible for mortality in his rearings.
MeianopZuB femUT'-ruhrwn femur-rubrum nymphs
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MI CHIGAN ENTO MOLO GICAL SOCI ETY
Mem bershi p Ap plication

Please enroll me as a member of the Michigan Entomo
logical Society , in the classification checked below.
[J Student Member (including those currently e nrol l ed
in college programs)--annual dues $2 .00 .
[] Active Member--annual dues $4.00.
[] Institutional Member (organizations, librari es,
etc.)--annual dues $6.00.
[] Sustaining Member--annual contribution $25.00 or
more.
• [NOTE: Membership is on a cal endar year basis (Jan.
I-Dec. 31). Membership s accepted before July 1 shall be
gin on the preceedi ng January 1; memberships accepted at a
later date shall begin the fol l owing January l ' unl ess the
earlier date is requested and the required dues are paid.)
I enclose $
(cash, check, o r money order)
as dues for the calendar year(s)
, appropri
ate for the class of membership checked above. (Please
make remittance payable t o Michi gan Entomological Society).
NAME (please print )______________________________________
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• Publications: THE GREAT LAKES ENTOMOLOGIST, a
journal dealing with all aspects of entomology with em
phasis in the Great Lakes Region, and a quarterly NEWS
LETTER. Student members receive only the NEWSLETTER.
The Michigan Entomological Society, a non-profit or
ganization, derives its sole support from membership dues,
contributions, and bequests, all of which are deductible
for income tax purposes.
~ MAIL TO:
Michigan Entomological Society , Department
of Entomology, Michigan State University, East Lansing,
Michigan 48823 .

