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NOTE
THE TRIBOLIUM INFORMATION BULLETIN (TIB) IS NOT AN OFFICIAL
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BUT IT SHOULD NOT BE USED FOR PUBLICATION WITHOUT THE CONSENT
OF THE AUTHOR. UNLESS THE ARTICLE IS PRECEDED BY AN ASTERISK OR
BY THE NOTE “REFERENCE AUTHORIZED”, PERMISSION TC QUOTE FROM
THE BULLETIN MUST BE OBTAINED FROM THE AUTHOR(S), WHO ARE

SOLELY RESPONSIBLE FOR THE CONTENTS OF THE ARTICLE.
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ANNOUNCEMENT I
FOR SALE

A SMALL NUMBER OF SETS OF SOKOLOFF’S THREE VOLUME
THE BIOLOGY OF TRIBOLIUM WITH SPECIAL EMPHASIS
ON GENETIC ASPECTS IS AVAILABLE FROM THE EDITOR ON A
FIRST COME-FIRST SERVED BASIS
AND ONLY AS A FULL THREE YOLUME SET.

PRICE: $180/SET (INCLUDING POSTAGE, HANDLING & INSURANCE)

ALSO AVAILABLE FROM THE EDITOR ARE A FEW COPIES OF
SOKOLOFF’S THE GENETICS OF TRIBOLTUM AND OTHER RELATED
SPECIES. ACADEMIC PRESS IN PAPERBACK.

PRICE: $60.00 AINCLUDES POSTAGE, HANDLING & INSURANCE)

R






ANNOUNCEMENT XII

At long last we have received permit for importation of 3 species of Tribolium: T, anaphe, T. audax and .
destructor, If you are interested in obtaining samples of these beetles in the near future contact me by fax or
e-mail.,
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ANNOUNCEMENT 111

REPORT ON THE OPEN FORUM

The participation in discussion of the first tepic of

discussion entitled “Interactions in Tribolium:
Competition or predator-prey?” was very disappeointing.
Tnstead of a forum there was one response, enough only for
a dialogue. Because the Editor considers the subject

worth discussing, the subject considered for the open forum
remains open for discussion, and it will be for the next
two years.

As usual, the Editor reminds subscribers that the very
existence of the TIB is dependent not only on subscription,
put also on contributions to the Newsletter. - Please Dbe as
generous of your time as possible by responding when calls
for contribution arrive in your hands. This includes not
only research notes but also revision of personnel in your
lab, stock lists, and lists of current bibliography.

viil
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July, 2000
Tribolium News Exchange ~ ELECTRONIC MAIL ADDRESSES.

The follewing includes an updated list of people subscribed to the
Tripolium News Exchange. The purpose of this group is to provide
an informal forum to exchange ideas, techniques ahd suggestions
about Tribolium. To send electronic mail to the group, address it
to: tribolium@emerald.tufte.edu

If you have suggestiocns of other people not included on this list
who you think would be interested in participating, please send
thelr addresses to nme.

Happy beetling,

Margaret Bloch Qazi

Pecple on the Tribelium News Exchange E-mail List:

Austad, Steve

Dept. of Biclogical Sciences
University of Idaho

Moscow, Idaho 83843
austadluidaho.edu

Bancroft, Jay

EEB U-42

University of Connecticur
Storrs, CT

(6269 USA
Jsb95003%uconnvm, uconn. edu

Barnes, Jim

8771 S0 83 s5t.

Franklin, WI

53132 USA
Jbharnes@omnifest .uwm.edu

Beeman, R.W.

USDA Grain Research Lab

1515 College Avenue
Manhattan, KS§

66502 UsAa
beeman@crunch.usgmrl.ksu. edu

Bernasconi, Gilorgina

Universitaet, Bern

Ethelogische Station

Wohlenstr., 50a

CH 30322 HINTERKAPPELEMN SWITZERLAND
bernasconi@ubeclu.unibe.ch
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Bloch Qazi, Margaret
Biology Department
Tufts University
Medford, Ma (2155 USA
mbloch@emerald.tufts.edu

Brown, Sue

Division of Biology
Ackert Hall

Kansas State University

s PN S o s

sibrown@ksu.ksu.edu

Emery, Rob

Agriculture Western Australia
3 Baron-Hay Court

SQUTH PERTH 6151

Western Australia
robe@apb.agric.wa.gov.au

Goodnight, Charles

Dept. of Zooclogy

115 Marsh Life Science
University of Vermont
Burlington, VT 05405-008¢6 USA
charles.goodnight@uvm.edu

Haas, S3ue

U.S. Grain Marketing Research Lab
1515 College Ave.

Manhattan, KS 66502 USh
haas@crunch.usgmrl.ksu.edu

Hesler, Louis CPT

Entomological Science Division

US Army Ctr. for Health Prometion

and Preventive Med-Europe

CPT Louils Hesler@chppm-eur-ccmail.army.mil

Heilmann, Larrzy J.
heilmanl@ars.usda.gov

Herace Greeley High School
70 Roaring Brook Rd
Chappadgua, NY 10514
Unclli@aol.com

Janovy, John

University of Nebraska Linceln
jianovy@unLinfo.unL.edu
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Keller, Laurent
Universite de Lausanne
Faculte de Sciences

Institut de Zoologie et d'ecoleogie animale

Batiment de Biology
CH-1015 Lausanne SWITZERLAND
Laurent.Keller@izea.unil.ch

¥Knecht, Kirk
kfknechtlaol.com

Lewis, Sara M

Bioclogy Department

Tufts University

Medford, MA 02155 USA
slewisl@emerald.tufts.edu

Lomnﬁki, Adam

The Institute of Envirconmental Bioclogy
Jagiellonian University

Cracow, POLAND

lomniki@eko.uj.edu.pl

Mason, Linda

Department of Entomology

1158 Entomology Hall

West Lafayette, IN 47907 USA

Linda Mason@mailhost.entm.purdue.edu

Muir, Bill

1151 Lilly Hall

Department of Animal Sciences
Purdue University

W. Lafayette, IN 479%07-1151
bmuilr@www. ansc.purdue.edu

'Phillips, Thomas

USDA ARS Tropical Fruit & Vegetable Res.

P.0. Box 4459
Hilo, HI 96720 USA
phillip@aloha.net

Sokoloff, Alexander

Biology Department

California State University
5500 N. University Pkwy

San Bernardine, CA  92407-2397
ALSOKOLOF@WILEY . CSUSR.EDU
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Eduard Petitpierre
Dept. of Genetics,

Fac of Science,

Dept. de Biol. Ambiental
Univ de les llles Baaleares
Palma de Mallorca 07071,
Spain
Dbaepveclust.uib.es

Stevens, Lori

Department of Zoology

Marsh Life Science Building
University of Vermont
Burlington, VT 05405-008¢ USR
Lori.Stevens@uvm.edu

Stuart, Jeff

Department of Entomoclogy

Purdue University

West Lafayette, IN 47507 USA
JeffMStuart@mailhost.entm,purdue.edu

Thomson, Scott

Department of Bilological Sciences
University of Wisconsin - Parkside
Kenosha, WI 53141 USa
thomsonices.uwp. edu

Wade, Michael J.

Dept. of Biclegy
Indiana University
Jorden Hall
Bloomington, IN 47405
wade@midway.uchicago.edu
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Pest Importation Permit Facsimile

A copy of the Importation Permit Application attached should be filled out and sent to the USDA and
who will issue the permit* to move life plant pests or noxious weeds This should be sent to the supplier of
the stock you want, The supplier then will send the stock (and a bill), with the importation permit in the
package via the port of entry, where an inspector will inspect the package, and if the importation permit has
been included, the package will be forwarded to your address.

*Warning: it may take the USDA six months to issue the importaticn penmit.

USDhA

Riverside, Maryland

Animal and Plant Health Inspection Service
Plant Protection and Quarantine

Biologoca; Assessment and Taxonomic support

xvill
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STANDARD SAFEGUARDS OF PERMIT
1. All pests must be shipped in sturdy, escape-proof containers.

2 . Upon repair of pests, all packing material and shipping containers shall be sterilized or
destroyed immediately after removing.

3 . Pests shall be kept only within the laboratory or designated area at the permittee’s address.

i 4 . No living pests kept under this permit shall be removed fom confined area expect by prior
approval from State and Federal regulatory officials.

5 . Without prior notice and during reasonable hours, authorized PPQ and State regulatory
officials shall be allowed to inspect the conditions under which the pests are kept.

6 . All pests kept under this permit shall be destroyed at the compiction of the intended use,
and not later than the expiration date, unless an extension is granted by this issuing office.

7 . All necessary precautions must be taken to prevent ¢scape of pests. In the event of an
escape, notify:

Biological Assessment and Taxonomic
Permit Unit

4700 River Road, Unit 133

Riverdale, Martyland 20737

XX
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Name:
Address:

Tel no:

CPTT T T TY T r

For new customers only: How did you find out about CSL’s invertebrate supply service? (pleass tick appropriate box)

18

(please name journal/magazing) (piease give details)

Advertisement Website | Conlerence/ Exliibition

Collcozue | Quier (please specifi

=

Species Quantity* Adult/Larvae Price*
£
Subtotal
(Note: VAT is not payable for orders paid from outside UK) VAT
TOTAL

* An insect culture contains 50-100 insects and costs £75,00 + VAT.

Mite cultures can be supplied either live or dead (min. order 5g dead mite culture}. Price £400.00 + VAT.
For quantities greater than the above, prices will be increased pro rata,
For special requirements please contact the Invertebrate Supply Unit for a quote.
Invoices will be sent on completion of order, Payments must be made in Sterling

Date required: rereveesessasssinisntranaeseneans

Please send completed form to:

Mr J Dixon Telephone; +44 (011904 46 26 46
Central Science Laboratory Fax; +44 (0)1904 46 21 11
Sand Hutton E-mail: j.dixon@csl.gov.uk
York Y041 112
UK
ISU usc only
Date Date CSL order
received s despatched: ... 111 OO
|

XXi
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Stock Lists

RIVER FCOREST, ILLINOIS
ROSARY COLLEGE
DEPARTMENT OF NATURAL SCIENCES

I. Wild type strains

A. Tribolium castaneum :
i. *Chicago" (originally from Thomas Park)
2. "Brazil™ (originally from Rio de Janeiro; also known as cI)
3. "Arkansas" (originally from Michael Wade)

B. Txibolium confusum

L. "Chicage" (originelly {ivom Thouas Park)

"Circle" (collected in Chicago}

bI (derived from "Chicago")

bII (derived from "Chicago")

bIITI (derived from "Chicago™")

bIV (derived from "Chicago™)

)
O W N

e II. Mutant strains
" A. Tribolium castaneum
1. "Chicago" black (derived from "Chicago™)
B. Tribolium confusum
1. *Chicago" black (derived froam "Chicago")

David M. Craig




5 TIB~41
Stock Lists

BAINESYILLE, FLORIDS
ARS, USDA

P.0. BOX 14545

INSECT ATIRACTANTS, EEWAVIOR AND BASIC BIOLOBY LiGORATGGY.

Attagenus megatora black carpet bestle
Ladra castella almond aoth
Cylas formicarius elegantulus sweet potato weevil
Lasipdersa serricorne cigarette heetle
Diryzaephilus suripasensis sawtonthed grain heetle
Faraeyeleis trensitella nevel aranpeunrre
CRLELE L S unELEi L fauieh acil adia
Sitptroga cerealella Angouwois grain soth
Sitophilus oryzae rice weevil

B Tribolius castaneus red flour heetle

: Irggodersa granarius khapra beetle

Trogodersa inclusum

{Ed.3.

KINGSTON, RHODE ISLAND 02881
URKIVERSITY OF RHGDE 1SLAND
DEPARTNENT OF 700iGRY

Iriboliue castaneus

Purdue Foundation via Furdue
#ilack Foundation via Purdue
Corn 0il unsaturated fatly acid sepsitive {cos)

Iribolius confusus

Chicago Fark 1955

black via San Berpardino

pearl via 5an Rernardine
Triboliun sadens viz San Bernardino
Tribolium brevicornis via San ferparding

{Ed. 1,
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LAFAYETTE, INDIANA 47907
PURDUE UNIVERSITY
ANIMRL GCIENCES BEPARTHENT

Tribolive castaneus
I. ®ild type strains

f. Foundation "+* - originated in 1954 at Purdue Eﬁiversity froz

: : : ! : L
iobroed eopelic Booe and eaipteliamd wrdl nn or{idiniad

selection and winisal breeding,

R, Frundation s - Sase genelic base as Foundation *+*, but
genetically sarked with the scoty sutant {s}.

C. Foundation b - Originated in 1939 at Purdue University with a
broad genetic base uprelated to Foundation *+%, no artificial

selection, ainisal inbreeding, and genetically sarked with the
biack mutant (hl.

. Foundation p - Originated in 1959 2t Perdue University with a
broad genelic base unrelated to Foundation "+ and &, no

selection, sinisal inbreeding, and genetically marked with the
pearl sutant (g),

¥.8. NUIR

LEXIHGTON, KENTUCKY
URTVERSITY OF KEXTHCRY
RBRICULTURAL EXPERINENT STATION

I. Base populations

1. Purdue + foundation Purdue
2. Purdue s foundation {sooty) Purdue
3. Purdue b foundation (black) Purdue
4. Purdue p foundation {pearl) Purduee

11, Synthetic straips -~ with a history of long-ters selection
tor increased pupa weight but maintained in population cages
without selection pressure but discrete generations.

Ninnesota, 1970
Minnesota, 1970
Purdue, {974



4
Stock Lists

4, L Bavis, 1976
111, Synthetic strain IS froe a cross of £S1-10 I El inbred
lines,szintained in populztion reges with extressly large
fo 18 ~ Froe & cross of C581-10 X el isbred limes, maintained in

population rcages with extresely large population size and randos
wzting for 28 generations.

{Ed. 1,

MANHATTAN, KANSAS
KANSAS STATE UNIVERSITY
DEPARTHENT DF ENTONDLOGY

LEFIDOFTERA

Phycitidae: Cadra cautells and Flodiz interpunctella

Belechiidae: wild and red eyed sirains,

Fyralidae: Eorcyra cephalonica

COLEOPTERR

frobiidae: Laciogerma serricorne amd Stegehiug paniceua

Bostrichidae: Rhyzopertha dosinica

Bruchidae: Callosobruchus maculatus

Cucujidae; Cryptolestes ferrugineus, C. pusillus,

Curculionidae: Sitophilus granarips, §, oryzae, and two strains
of 5, zeamais.

Dermestidae: Irogoderms inclusum, Attagenus aegatosa

Ostomatidae: Tenebroides sauwritasicus

Ptinidae: Gibbiua psylloides

Silvanidae; Ahasverus advens, Oryzaeghilus surinasensis, 8.
gercator

Tenebrienidae:

TIBR-41
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Palorus ratzeburgi,Kansas 1945

Tenebrip molitpr, Kansas

Tenebric obsrurys Mashattan, Kamsas, 1971

Iribolius castapeum; Kansas
Triboliue canfusum, Xansas

Valerie Wright

HARHATTAN, KANGRS 44502

U.5 GRAIN BAREEZTING RUGLARCH |ARORATDRY

friboliuk rastaneus

I. Insecticide-resitant strains

{. BA-1, malathion-specific, collected in Georgia, 1980

Z. NC-1, malathicon-specific, collected in North Carolina. Fros
B.C. CRMPBELL,

3. Kanp, salathion-specific, collected in northern Rigeris,
1961, Froa M.H. wilkis.

4, L1C 12, nonspecific, oxidase type, collected in Xingaraoy,
fustralia, {968, From W.R. Wilkin,

5. 10 95, nonspecific., From B.R. Champ.

6. DT C, DBY-resistant, coliected in South Africa, 1959. Fros
D.6. Blackaan.

7., Real-Z allelic to Rmal-l
8. Reiei--Resictant to lindene, dieldrin and ether cyclodienes,
linkage group not detersiped.

11, ¥utant strains

{see nexi pages)
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Tribotium castaneum: wild-type stocks

Stock L;ats

TIB-41

Linkage

Stock Developed

Stock Name Stock Crigin Fuli Name or description Stocks by/Received From
Abidjan ivory Coast wild-type sirain Abidjan Ivory Coast, 1§77
Bang-1 Bangtadesh wild-type strain Bang-1 Bangladesh, 1989
Bang-2 Bangladesh wild-type strain Bang-2 . Bangiadesh, 1978
Banos Ecuador wild-type sirain Banos Ecuador, 1977
Berlin Germany wiid-type strain Berlin Germany, 1977
Bha-4 (slight sq} India wild-type strain Bha-H india, 1988
Bha-B {squinty) India wiid-type strain Bha-B India, 1988
Biakely Georgia wiid-type strain Blakely Georgia, 1993
BMT Lab Beaumont wild-type strain BMT Lab Beaumont, 19747
Bordeaux France wild-type strain Bordeaux France, 19?7
BRM Texas wild-type strain Texas, 1988
BRZ-4 Brazil wild-type strain Brazil, 1987
BRZ.5 Dragi wild-lypae slain Framdoanky
BRZ-6 England wild-type stramn England, 1543
BT-18% Bangladesh wild-type strain Bangladesh, 1981
Causey-S 8. Carolina wild-type strain Causey-S S. Caroling, 1991
COL-1 Colombia wild-type strain COL-1 Colombia, 1887
COL-2 Colombia wild-type strain COL-2 Colombia, 1989
CR-1 Costa Rica wild-type strain CR.1 Costa Rica, 1977
CRRI-1 india witd-type strain CRRI-1 Incia, 1989
CRRI-2 india wild-type strain CRRi-2 ingdia, 1983
CSM Mike Wade wild-type strain (composite construction) CSM Chicago
CTC-4 Austraiia wild-type strain CTC-4 Australia, 1965
CTC-485 Austratia wild-type strain CTC-485 Austratia, 1988
Dwi-1 India wild-type strain Dwi-1 India, 1989
Dwi-1 , #189 India wild-type strain Dwi-1 | #188 India
Dwi-3 (dark body color) india wild-type strain Dwi-3 (dark body celor) india, 1989
Dwi-3 , #1891 India wild-type strain Dwi-3 India
Dwi-3 isoline (8T) India inbred isoline Dwi-3 isoline (ST) . Indiz
Estill 5. Carolina wild-type strain Estiil S. Carolina, 1977
Ey-Lethal-Free Marhatlan lethal free from Eyeless Ey-Lethal-Free Manhattan
FFM-C Georgia wild-type strain FFM-C Georgia, 1993
£5582 England wild-type strain . F882 England, 1943
Ga-1 Georgia Georgia 1, wild type Ga-t Georgia
Ga-2 Georgia Georgia 2, Ga-1 inbred 20 generations Ga-2 U.Wisc.-Parkside
Ga-2 iso-M1{HxL) Georgia Georgia 2, isoline to M1/M1 Ga-2 iso-M1 {HxL) Manhattan
Ger-1 Germany wild-fype strain Ger-1 Germany, <1989
GW-13 Australia wild-type strain GW-13 Australia, 1977
GW-3 Austratia wild-type strain GW-3 Australia, 1988
GW-4 Australia wild-type strain GW-4 Australia, 1965
Heng-5 Thailand wild-type strain Heng-5 Thailand, 1989
HQ-TCS Singapore wild-type strain HO-TCS Singapore, 1989
HO-TJC, #121 Singapore wild-type strain HG-TJC Singapore
Ibad-2¢f Nigeria wild-type strain tpad-2c¢f Nigeria, 1987
ISR-1 Israel wilg-type strain ISR-1 Israel, 1988
1I5R-2 israel wild-type strain ISR-2 Israel, 1988
Japan #1 Japan wild-type strain Japan #1 Japan, <1978
Japan #2 Japan wild-type strain Japan #2 Japan, 1988
Japan #4 Japan wild-type strain Japan #4 Japan, 1988
Kent {small eyes) England wild-type strain Kent {small eyes) England, 19?7
Lab-S Rusty Marthattan Lab strain, rusty, wild-type Lab-$ Rusty Manhattan
Lancombe Alberta, Canada wild-type strain Lancombe Adberta, Canada
Little Rock Arkansas wild-type strain Little Rock Arkansas, 1988
Mek-1 China wild-fype strain Mak-1 China, 1987
Montresl Montreal wild-type strain Montreal Montreat, 1973
NDG-2 (#59} Manitoha wild-type strain NDG-2 (#59) Manitoba
NDG-2 {IN20) Manitcba wild-type strain, inbred 20 generations NDG-2 (IN20) U. Wisc. Parkside
NDJ-11 Hawaii wild-type strain NDG-11 Hawali, 1976
NDJ-13 Vancouver wild-type strain NDG-13 Vancouver, 1876
NDJ-3 Manitoba witd-fype strain NDG-3 Manitoba, 1987
NDJ-& (some white eye)  Minnesota wild-type strain NDJ-6 (some white eye) Minnesota, 1982
NIG-1 (red eye) Nigeria wild-type strain NIG-1 {red eye) Nigeria, 1888
PAK-1 Pakistan wild-type strain PAK-1 Pakistan, 1978
PAK-2 (dark body color)  Pakistan wild-type strain PAK-2 {dark body color) Pakistan, 1979
PAK-3 Pakistan wild-type sirain PAK-3 Pakistan, 1988
PRC-Nan China witd-type strain PRC-Nanj China, 1989
PRC-Ning China wild-type strain PRC-Ning China, 1989
Pruz + Poland wild-type strain Pruz + Poland, 1988
Priiz-1 Poland wild-type strain Pruz-1 Poland, 1963
PS-129 india wild-type strain PS-129 India, 1984
Raj-1 india wild-type strain Raj-1 India, 1<1979
Ram-B india wild-type strain Ram-B India, 1677
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73 Ramsey (M7 '88) Minnesota wild-type strain - Ramsey (MT'88) Minnescta, 1988
74 REJ-1 Philippines wild-type strain - REJ Philippines 197?
75 RINI-3 india wiid-type strain - RINE3 india, 1989
76 RiNi-4 india wiid-type strain - RiNi4 india, 1977
77 Sheliman Georgia witd-type strain - Shellman Georgia, 1993
78 Sok 16 California wild-type strain - Sok 16, (TC16, Veracruz)  California, 1977
79 Sok 19 California wiid-type sirain - Sok 19, (TC19 Berkeley) Catifornia, 1977
8¢ Sok22 California wiid-type strain - Sok 22, {1C22) California, 1977
81 Sok 25 California wild-type strain - Sok 25, (TC25, ex.NY) California, 1977
B2 Sok4 California wild-type strain - Sok 4, (TC4,Davis) California, 1977
83 Sok§ California wild-type strain - Sok 8,7TC8, McGill) Catlifornia, 19?7?
84 Solet israel wild-type strain -~ Solet Israel, 1679
85 Sylvania Sylvania, GA wild-type strain - Sylvania Sylvania, GA
86 Tiw-1 India witd-type sirain - Tiw-1 India, 1988
87 Tiw-5% India wild-type strain - Tiw-5 India, 1989
88 Tiw-6 India vl type sfrain Thee-8 Indiz 1838
89 Ug- Ugetdz weillebyyis Bz ol L REIe
50 UG-3 Tanzania wiid-type sirain - UG-3 Tanzania, 1986
93 Vienna (GA'93) Georgia witd-type strain - Vienna {(GA'93} Georgia, 1993
92 Waunakee {(Wi'92; Wisconsin wild-type strain - Waunakee (W!'g2) Wisconsin, 1992
83 wi-1 Wisconsin wild-type strain - Wi Wisconsin?
94 ZA1 Atabama wild-type strain - Z4 Alabama, 1988
95 Z-2 (occ.dk.red eye) Oklahorma wild-type strain - Z-2 (occ.dkored eye} Ckizhoma, 1988
96  Z-3 (#30) Kankakee wild-type strain - Z-3 (#30} Karkzkee, iL
97 Z-4 (occ. dark body) lowa wild-type sirain - Z-4 (oce. dark body} lowa, 1988
98 Z-5 Minnesota wild-type strain - Z-5 Minnesota, 1958
99 Z-7 S. Carolina wild-type sfrain - 27 S. Carolina, 1988
Tribolium castaneum: mutant stocks
Linkage Stock Developed
Mutant Name Mutant Origin Full Name of description Group Stocks by/Received From:

100 3517 Manhattan dominant lethal 2 35.17/Ag4,Sim Manhattan

101 3M1 Purdue CrOSSOVer Suppressor 3  3Ptl/aut4 Purdue

102 3P2 Purdue Crossover suppressor 3 3P2/faui4 Purdue

103 A(Ag1).Stm Manhattan abdominal (from Ag), cis Sim 2 A(Ag1),S5tm /ptiDE0 Manhattan

104 A(Ag2) Manhattan abdominal {from Ag) 2 A{Ag2¥ Ag4.Stm Manhatitan

105  Almc) Manhattan abdominal {from me) Z  A(mc) p/Stm,Cx5 Manhattan

108 A1 Manhattan Abdominal 10 2 A10/Ey Manhattan

107 A10.mxpAi0 Manhatian Abdominal 10, mxp fr. A10 2 A0 mxpA10/AgS Stm Manhattan

108 A2 Manhatian Abdominat 12 2 A2y Manrhafian

109 A14Ey Manhattan Abdominal 14, Stm cis 2 Al4.Ey/Agd4 Stm Marshaftan

110 A15, Stm Manhattan Abdominal 15, Stm cis 2 A15S8m/Ey Manhattan

111 A20 Rdig! Unknown Dieldrin resistant 2 A20 Rdiet Unknown

112 A4 Manhattan Abdominal 4 2 A4/StmAgs Manhattan

113 A8 Manhattan Abdominal 8 2 ABISIm,Cx5 Manhattan

114 A83 Manhatian Abdominal 83 2 AB3/Sim Manhattan

115 ab Bogota antenna bifurcada S  ab,pasi0p Manhattan

116 ab Bagota antenna bifurcada 9 ablab Bogota, Colombia

1197 ab (IN20) Parkside inbred line, 20 generations, from ab - ab{IN20)/ab(IN20) U Wisc. Parkside

118 ADR100.5tm, Cx5 Manhatian Notched gena,5tm,Cx5 (cis) 2 AD100,8tm,Cx5/Es1 Manhattan

118 Ag Manhattan Antennagatea 2 Aglest Manhattan

120 Ag Manhattan Antennagaiea 2 AgiStb Manhattan

121 Ag4, Stm Manhatian Antennagalea 4, Stm {cis} 2 Ag4.SImi3s.17 Manhattan

122  Ag4, Stm Manhatian Antennagalea 4, Stm {cis} 2 Agd,Stmias Manhattan

123  Ag4, Stm Manhattan Antennagalea 4, Stm {cis) 2 Ag4.Sim/Ski4 Manhattan

124  Ag4, Stm Manhatian Antennagalea 4, Stm {cis) 2 Ag4.Sim/Est Manhattan

125 Agd, Stm Manhattan Antennagales 4, Stm {cis} 2 Agd.Stmisp Manhattan

126  Ag4, Sim Manhatlan Antennagalea 4, Sim {cis) 2 Agd Simivwe Manhaftan

127  Ag4, Stm Manhattan Antennagaiea 4, Stm (cis) 2 Agd Stm/X{ab-1s) Manhattan

128 Agd, Stm Marhattan Antennagalea 4, Stm (cis) 2 Ag4 Stm/X-31 Manhattan

129 Ag4, Stm Manhattan Antennagalea 4, St (cis) 2 Agd Stm/X-47 Manhattan

130  Ag4, Stm Manhattan Antennagalea 4, St (cis) 2 Ag4 Stm/X-83 Manhattan

131 Agd, Stm® Manhattan Antennagalea 4, Sim (revertant} 2 Ag4 Sim"/Est Marshattan

132 Agh, Stm Manhattan Antennagalea 5, Sim {cis) 2 Ag5.SImiAd Manhattan

133  Agh, Stm Manhattan Antennagaiea 5, Stm (cis) 2 A10,mxpA10/AGS,Stm Manhattan

134  Ag5, Stm Manhattan Antennagalea 5, $tm {cis) 2 Ag5.StmiAt4 Ey Manhattan

135  Ag5, Stm Manhattan Antennagatea 5, Stm {cis) 2 Ag5.Stm/Esi Manhattan

136 Ag5, Stm Manhattan Antennagaiea 5, Sim (cis) 2 Ag5.StmiEs2 Manhattan

137 Agh, Stm Manhattan Antennagalea 5, Stm (cis) 2 Ag5SimiGoPL4 Manhattan

138  AgPin Manhattan Antennagalea (Pinhead) Z  AgPin/Stm,Cx5 Manhatian

139 Ahd Purdue Arrowhead 8  AhdiAhd Purdue

140 ap Englert antennapedia 8 apb Manhattan

141 ap Englert antennapedia & apsq2 Manhattan

142 ap Englest antennapedia 8 apsqfap,sq,Balg Manhattan

143 ap Englert antennapedia 8 MMS (s,rh.ap,au.mas} Manhattan



144
145
148
147
148
149
150
151
152
153
154
155
156
157
158
150
150
151
162
163

165
166
167
168
169
170
i
172
173
174
175
176
177
178
178
180
181
182
183
184
185
186
187
188
188
196
191
192
193
194
195
196
197
198
199
200
201
202
203

205

' 206

207
208
209
210
211
212
213
214
215
216
217
218

au’

i

b

bi-2)
b(M)
b{New)
b(ST)
B(ST)
b(t)

bt

ba

Bald
Bald
Bamp27
Bamp27
Bamp27,au
Bamp2&
Bamp31
Bamp58
Bamp
BampSp
Be

Be

bge

box

bz

c

c

c

cft

Cg

choc
Chr
Chelz

co

co

o

Crab
Cx20
Cx5,8tm
Cx5,5tm
Cx5,Stm
Cx5,5tm
Cx5,54m
Cx5,5tm
Cx5,8tm
Cx5,58tm
Cx5.5tm AD10C
Cx6
Dehit
Dchit
Dehi
Dch3
Dch4
Detd3
Df(Dcht)
Df1-3/Ey
Df1-3/Ey
DH-5/Ey
dms

bp

Manhatan
BManhatian
Sokoloff & Hay
Sokoloff & Hoy
Sokoloff & Hoy
Hoy

Hoy

Hoy

Hoy

Hoy
Purdue
Purdue
Purdue
Manhattan
Sokoloff
Sobolefd
Sokoloff
Purdue
Purdue
Manhattan
Manhattan
Marhattan
Dyte & Blackman
Dyte & Blackman
Manhattan
Manhattan
hManhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Purdue
Manhattan
Lasiey & Sokotoff
Lasley & Sokoieff
Manhattan
Manhattan
Manhattan
Eddleman
Eddleman
Eddleman
Manhattan
Manhattan
Manhattan
Ackermann
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatlan
Manhattan
Manhattan
Manhattan
Marnhattan
Sokoloff
Sokoloff
Sokaoloff
Marhattan
Marhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhatian
Manhattan

Stock Lists

Antennapaipus
Antennapaipus

alate prothorax

aiate prothorax

alate prothorax

aureate

aureate

aureate

aureate

aureate

aureate 14, lethal

aufeate 14, lethal

aureate 14, lethal

aureate

biack body color

biack body color

biack body color

black body color

black, dominant

black, dominant

btack, dominant

tawny body color

tawny body color

broken antennae

Bald (reduced setiferous pits)
Bald (reduced sefiferous pits)
Blunt anterior metasternal projection 27
Blunt anterior metasiernal projestion 27

Biunt anferior metasternal proj. 27, au {cis)

Blunt anterior metasternal projection 28
Blunt anterior metasterna! projection 31
Blunt anterior metasiena. projection 58
Blunt anterior metasiernal projection J-1
Blunt anterior metasternal projection Sp
Bar eye

Bar eye

bug-eyed

pox (abdominal)

dark trown-red eye color

chestnut eye

chestnut eye

chestnut eye

confusum-like

Cleft gular (sutures)

dark brown-red eye color

Charcoat body color

Charcoal {Elytra indented)

cola body ¢olor

cota body color

cola body color

Crab (warped legs)

Cephalothorax 20

Cephalothorax 5, Stm {cis)
Cephalothorax 5, Stm (cis}
Cephalothorax 5, Stm (cis)
Cephalothorax 5, Stm (cis}
Cephalothorax 5, Stm {(cis)
Cephalotharax 5, Stm (cis)
Cephalothorax 5§, Stm (cis)
Cephalothorax 5, Stm {cis)
Cephaiothorax 5, Stm, notched gena
Cephalothorax 6

Dachshund 1

Dachshund 1

Dachshund 1

Dachshund 3

Dachshund 4

Divergent elytral tips

Deficiency (from Dchi)

Deficiency

Deficiency

Deficiency

distoried metasternal suture
Duplication (from Deh1)
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Apl,apt,mas,pas
ApiAp!

apt, pas

b, apt, sa, ¢

Quint {mxp,apt,mas,pas,ub)

b{t).p,lod,au,msg
au lod isofine (JS)
au, lod, p

mas, p,au

MMS {s,rb,ap.au,mas)

3Ptiau™
3P2/au™

3.2 Bamplau'™
au®

b

b, apt, sa, ¢
b(i-2)

B(M)
B{New}/b(ST)
B(ST)Chr
B(ST)/hiNew)
()
bf}.p.lod.au.msg
ba, mxp, apt, pas30
Bald
Bald,ap.sa/ap,sq
Bamp27/+ aufau
M1AM1 Bamp27/+
Bamp27/+ aufau
Bamp29/+
Bamp31/+
Bamp58/+
Bamp” '+
BampSpl+

Bel+

Bel+, sis

bge

box/Es

bz

b,apisac
Nppc

sa,c

cfl

Cgf+

choc

Chr/b{ST}
ChrEi+

co,p

co,Pyr-R
Se.co.pft oo
Crab/PL4
Cx20/Es1
Cx5.5tm/A8
Cx5,8tm/A{me),p
Cx5,3tm/AgPin
Cx5.5tm/Es1
Cx5.8tmiLu
Cx5,5tm/Mcs1R5
Cx5,Stm/SkidR3
Cx5,5tm/SkIBR
Cx5,5tm,AD100/Es1
Cx8/Est
Deh1/Est
Dehtilu
Bch1/Ski6
Dch¥ By

Dehé T Es
Deta3/+
DHDch1)/Ey
Df1-3/0piEs s
Df1-3/ty
DF-5/Ey

dms
Dp/Es1/Df(Deh)

[N

Manhattan
Manhatian
San Bernadine
Manhatian
Manhatfan
Manhattan
Purdue

San Bemadino
Manhattan
Manhattan
Purdue
Purdue
Purdue
Manhattan
San Bernpading

S et ks
ST

Manihalian
Purdue
Purdue
Manhattan
Manhattan
Manhatian
San Bernadino
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Marnhattan
Manhattan
Manhattan
Manhatian
Purdue
Manhatian
San Bernadino
San Bernadino
Manhattan
Manhattan
Manhattan
Manhatlan
San Bernadino
San Bernadino
Manhatlan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Marhattan
Manhattan
Manhattan
Manhattan
Manhatian
Mashattan
Manhattan
Manhaitan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan



219
220
221
222
223
224
225
226
227
228
220
230
231
232
233
214
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
260
291
262
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Dp

Dp

Dp
Dpiu
DpSpa
Bg
ds{euD}
Ds{New)
ds-X
Em,A16s
Er

Es

Es

Es

Es

Es

s

Es

Es

Es

Es

Es

Es

Es

=

Eu

Es

Es

Es

Es

Es

Es

Es

£s

Es

£s

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

Es

£s

£s

£s
Es(Ski6)
Es(Skl6)
Est+R1
Est+Rg
Esz

Soanbuiainy, UL

Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Cregon State U.
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Wanhatian
Manhattan
Manhattan
Marhatian
hManhatian
Manhattan
tManhatian
Marhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Marhatian
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Marhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
fManhatian .
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan

Stock Q%sts
AU

Duplication {from Dch1) 2
Duplication (from Dch1) 2
Duplication {from Dch1) 2
Dplication {from Lu) 2
Duplication (from Spa} 2
Displaced sterneltum 4
displaced stemelium (from euD} ?
Displaced sternellum ?
displaced sternellum, x-linked 47X
Enlarged mentum, abdominat {cis} 2
Eye reduced 2
Extra sclerite {abdominat) 2.4
Extra sclerite (abdominal) 24
Extra sclerite {abdominal) 2.4
Extra sclerite {abdominal) 2.4
Extra sclerite {zhbdominzh) 2:4
Ly sclenite (ebdomined) el
Extra sclerite {abdominat) 2.4
Extra sclerite {abdominal) 24
Extra sclerite (abdominal) 2:4
Exira sclerite (abdominal) 2.4
Exira sclerite {(abdominal) 2:4
Extra sclerite (abdominal) 2:4
Exira sclerite (abdominal} 2.4
Extra sclerite (abdominal) 24
Extra sclerite (abdominal) 24
Extra sclerite (abdominal) 2.4
Extra sclerite (abdominal) 24
Extra sclerite (abdominal) 24
Exira sclerite (abdominal} 2:4
Extra sclerite (abdominal) Z:4
Extra sclerite (abdominal) 2:4
Extra sclerite (abdominal) 24
Extra sclerite (abdominal) 2.4
Extra sclerite (abdominat) 24
Extra sclerite (abdominal} 24
Extra sclerite {abdominal} 2:4
Extra sclerite {(abdominaf} 2:4
Extra sclerite (abdoming!) 24
Extra sclerite (ebdominal} 24
Exira sclerite (abdominat) 2:4
Exira sclerite {abdominat) 24
Extra sclerite (abdeminal) 24
Extra sclerite {abdominal) 2.4
Extra sclerite {abdominal) 2.4
Exira sclerite {(abdominat) 2:4
Extra sclerite {abdominai) 24
Extra sclerite (abdominal) 2,4
Extra sclerite (abdominal) 2.4
Extra scletite (ghdominal) 2:4
Extra sclerite (abdominal) 2.4
Extra sclerile (abdominal) 24
Extra scletite {abdormnina?) 2.4
Extra sclerite {abdominai) 2.4
Extra sclerite {abdominal) 2.4
Extra sclerite {abdominal) 2:4
Extra sclerile {abdominat) 2,4
Extra sclerite {abdominal) 24
Extra sclerite (abdogminal) 2:4
Extra sclerite (abdominal) 2.4
Extra sclerite (abdominal) 2:4
Extra sclerite (abdaminal) 24
Extra sclerite (abdominal) 24
Extra sclerite {abdominal} 2.4
Extra sclerite {abdominal) 2.4
Extra sclerite {abdominal) 2.4
Extra sclerite {abdominal) 2.4
Exira sclefite {abdorminal) 24
Exira sclerite {abdominal) 2.4

Extra sclerite (from Ski6) 2
Extra sclerite (from SkI6) 2
Extra sclerite revertant 1 2
Extra sclerite revertant 9 2
Extra sclerite 2 2

Dp/Es1/Dit-3
Dp/Est/pasi30
DplEyity
Dplu/Ey
DpSpa/Esi/pas30
OsH+

ds(eud)
Ds{New)/+
ds-X
Em,A165/Stb
Er/mxpD1,9kI6
AD100,5tm,Cx5/Es1
Ag+RptiD1/Es1
AgiEs1

Ag4 Sim/Es
AgS Stm/Est
CeARIDE1
Esi/AR2
Est/AR2a-2
Es1/AR3a-1
Esi/AR4a(Dpity
Es1/ARSa
Es1/ARSa-1
E51/ARGa-2
Est/ARSa
Est/ARAZ
Es1/ARA4
box/Es
Est/Cx5 Stm
CxB/Est
Cx20/Est
Dchi/Es?
Dch3/Est
Detd43/Es
DofEs 1D Deh)
Dp/Es1/D1-3
Op/Estipas3o
OpSpaltsifpas30
OpLu (Es, SkI6YEY
EviEst

¢/Es
GoPLE/EST
GoPL10/Es
GoPL11/Ess
GoPL14/Es]
Hw/mxpX9,Es1
Ip69/Est
LuR1a/Es?
Me-2 Utx1/Es
mxp8/Est
mxpl9Est
mxp170/Est
mxpX3.Es1/Ey
Ns, Stim/Est
pti 16, Stm/Est
ptis7, Stm/Es1
SpalEs1
Stbitst
Sthdits1
Stm+RSpID/Es 1
Stm-Es1/+NDJ
StmR1/Est
SimR2/Est
SImRS/EsT
SimR6/Es1
StmR Ag4/Est
tr/Es

Ui/Es

Utx2 Stm/Es
Es{SkI6)/+
Es(Ski6)GoPL4
Es{+R1/Ey
E£51+R9Y/Ey
£52/Ag5

Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manrhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhatian
flanhattan

Manhattan
Manhatian
Mantatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhatian
Manhatian
Manhattan
Manhatian
Manhatian
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan



293
294
295
296
297
298
299

314

315
316
17
318
319
320
3zt

322
323
324
325
326
327
328
329
330
33

332
333
334
335
336
337
338
338
340
341

342
343
344
345
346
347
348
349
350
351
352
353
354
3585
356
357
358
358
360
361
362
363

365
366
367

eu
eu
eu
euD

Ga-9¢
Gi

Go

Go

Go
GoPL10
GoPL11
GoPl.14
GoPL4
GoPL4
GoPlL4
GoPLB

h

H-1 (8T)
H-2 (8T}
Hw

i

Is

i

i

}

i2 (Z-4)
ju

LF-3 (45)
iod

fale!

led

lod

lod

lod

iod

log

lod

Lasley & Sokoloff
Lasley & Sokoloff
Lasley & Sokoloff
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Marnhatian
Manhatian
Manhat{an
Manhatian
Kanhiattan
Manhattan
Manhattan
Manhattan
Manhaifan
Manhattan
Manhattan
Manhattan
hanhatian
Purdue
Manhattan
Sokoloff & St. Hilaire
Manhattan
Manhattan
Georgia
Sokoloff & Brownlee
Manhattan
Manhattan
Manhatian
Manhattan
Manhatian
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Dawson
Parkside
Parkside
Manhattan
Barilett
Manhattan
Park

Park

Park
Manhattan
Sokoloff
Purdue
Sokotoff
Sokoloff
Sokoloff
Sokoloff
Sokoloff
Sokoloff
Sokoloff
Sokoloff
Sokoloff
Manhattan
Manhattan
Maphattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhatian
Manhatian
Manhattan
Manhattan
Manhatian

Stock‘Lists

extra urogomphi

extra urogomphi

extra urogomphi

Extra urogomphi (male sterita}
eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

eyeless

Eyeless, Abdominal 14 (cis)

fused antennae

folded elytra

fused funnicle

short antennae, female sterile

Fused tarsi and antennae

glossy

giossy

Georgia back-X to s 8X, sel For Rmal gene
Giant {body size)

Gotiath (body size)

Goliath (body size)

Goliath (body size)

Goliath-desived crossover suppressor
Goliath-derived crossover suppressor
Goliath-derived crossover suppressor
Goliath-derived crossover suppressor
Goliath-derived crossover suppressor
Goliath-derived crossover suppressor
Gallath-derived crossover SUDOressor
hazel eye

H-factor

H-factor

Hairy wing

ivory (eye color)

Incomplete sternellum

jet, body color

et body color

jet, body color

jet, body color

juvenite urogomphi

Lethal free strain

light optical diaphragm

fight optical diaphragm

light optical diaphragm

lght optical diaphragm

tight optical diaphragm

light optical diaphragm

light optical diaphragm

light optical diaphrage

light opticat diaphragm

|ahiopedia 9

Lucifer {dorsal head horns)

Lucifer {dorsal head homs)

Lucifer (dorsal head horns})

Lucifer revertant

Lucifer revertant

(Male finked)

Medea 1

Medea 1

Medez 1

Medes 1

Medea 1

Medea 1
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eu
eu, apt, mas
eu, mas
euD/+
A10/Ey
AlZ/Ey
At5,5tmiEy
Dch3 f Ey
Df(Deh1)/Ey
Df1-3Ey
DOf1-5/Ey
Dplu/Ey
Ey/Est
LuR1a/Ey
LuRpil/Ey

s TRy
McstR2/Ey
mxpD1,SkiB/Ey
mxpX9,Es1/Ey
plDEOIEY
Skl4R2/Ey
Ag5.Stm/Ey Al4
fa

fe

Fir+

s5{sa)

Ftal+

g/Es

g.pas3f

Ga-8s

GifGi

- Gol+

Gol+.cic

Gol+ bsachsac
GoPL10/EsT
GoPL11/Est
GoPL14/EsT
GoPL4/Ag5,5tm
GoPL4/Crab
GoPL4/Es(SkiB}
GoPLB/EsY

h,s

H-1

H-2
Hw/Es,mxpX9
iJod

Isi+

jme

me,rb

o

j2

jueub

LF-3 (JS)

au lod isoline (JS)
au,lod,p
b(t),p.lod,aumsg
ijod

lod p
M1,au,lod,p
ma{eg).lod.p
Rd{HD) lod,p
Rd,mc lod,p
1pG9/Est

Lu { Stm, Cx5
Lu,Ski5/Sth

f.u, aufcht
LuR1a/Est
LuR1alky

9.14 (male linked)
M1Big It o

M1 -iso (G12)
M1.au,M3
M1,au,p,lod
M1.b

M1 G13B inbred
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San Berpadine
Manhatian
Manhaitan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Marhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Wanhatian
Marthattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Purdue
Manrhattan
San Bernading
Manhattan
Manhattan
Manhattan
San Bernading
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
San Bernadine
U.Wisc.-Parkside
U Wisc.-Parkside
Manhatian
San Bemading
Manhattan
San Bernadino
Manhattan
San Bernadino
Manhattan
Manhattan
Purdue
Purdue

San Bernadino
Manhattan
San Bernadino
San Bernadino
Manhatian
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan



368
369
370
37
372
373
374
375
376
377
378
379
380
381
382
383
384
385

385

387
388
380
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
408
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443

Tt

mas
masZ

me

me
mcieg)
mcleg)
Me-2,Utxt
Mcsi
Mcs1R1
Mest1R2
Mcs1R4

MESTRE oot

Mo

msg

mxp

mxp

mxp

mxp
mxp17¢
mxp19
mxpd
mxpD1,SkiG/Ey
mxphNG
mxpNG
mxpX§, £s
Npp

TOTT T T T UV TOVTOTDT

pas

pas

pas

pas30
pasao

pas3t

pas3f

pd

pep

pnk (NDG-2)
prk (Tiw-1 is0-43}
Ps

pte

ptl

ptl

piHRd}
ptiD16,5tm
ptlD2
ptiD26Y.Stm
mID5S7,Stm
ptiDBG
ptID6C

By

Py

py2

Pyr-R

QTC 279 (Pyr-R)
r

July, 2001

-Manhattan.--

Manhattan
Marhattan
Manhattan
Hoy & Sokoloff
Haoy & Sokaloff
Hoy & Sokoloff
Hoy & Sokoloff
Hoy & Sokoloff
Manhatian
Sokoloff & Lasley
Sokoloff & Lasley
Sokoloff & Lasley
Sokoloff & Lasley
Manhattan
Manhattan
Manhattan
Manhaflan
Manhatian
Sokoloff
Sokoloff & Hoy
Sokoloff
Sokoloff
Sokoloff
Sokoloff
Manrhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Hay

Park

Park

Park

Park

Park

Park

Park

Park

Park

Park

Park

Park

Park

Park

Park

Sokoloff
Sokoloff
Sokoloff
Manhatizn
Manhattan
Manhattan
Manhattan
Park & Frank
Manhattan
Manhattan
Manhattan
Manhaitan
Sokoloff
Lasley & Sokoloff
Lasley & SokolcH
Manhattan
Manhattan

‘Manhattan

Manhattan
Manhattan
Manhatian
Manhatian
Lasley
Lasley
Manhattan
Peter Collins
Peter Colling
Lasley

Stock Lists

Medea 1

Medea 3

Medea 3

missing abdominal steriie
missing abdominal sterite
missing abdominal stemite
missing abdominat sternite
missing abdominal stemite
missing ahdominal sternite 2
microcephalic

microcephalic

microcephalic {eye growth variant}
microcephalic (eye growth variant}
Microcephalic-2, Ultrathorax{cis)
Miscadestral sclerite

hiscadesical solerite, reveriant 1
Miscadestal scleviie, reverant 2
Miscadestral scierite, reveriant 4

. Miscadestral sclerite, reverlant 5

Micropthalmic

melanotic stink gland
maxitlopedia

maxiilopedia

maxiflopedia

maxillopedia

maxillopedia 170, iethal
maxillopedia 19, lethal
maxillopedia 8, lethal
Maxillopedia, dom. 1, SKIS (cis)
maxiiopedia, Notched gena
maxiliopedia, Notched Gena, lethat
lethal maxiflopedia, Es {cis)
Non-punciate prothorax

pear eye

peart eye

peari eye

peari eye

peart eye

pear! eye

peari eye

pearl eye

pear eye

pearl eye

peari eye

peari eye

peart eye

pearl eye

pearl eye

pointed abdominatl stemile
pointed abdominal sternite
pointed abdeminal sternite
pointed abdominal sternite 30
pointed abdominal sternite 30
pointed abdominal sternite 30
pointed abdominal stermite 30
paddle anlenna

peppered cuticle

pink eye, from NDG-2

pink eye, from Tiw-1 is043
Pinched stemelium

platinurm eye

prothoraxiess

prothoraxiess

prothoraxiess from Rd siock
Dom. prothoraxdess 16, Stm (cis)
Dom, prothoraxiess 2

Dom. prothoraxiess 26, Y-linked
Oom. prothoraxless 57, Stm (cis)
dominant prothoraxiess 60
dominant prothoraxless 60
pygmy

Pygmy

pygmy 2

Pyrethroid resistant
Pyrethroid resistant

light red eye color
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Mi/M1t, Bamp2?/+
M3.au

M1,auM3

mas

mas, p,au

ptt, mas, pas

11

Quint{mxp.apt,mas,pas.ub)

MMS {s sbmas,ap,au)
mas2
j.mc
me,rb.j
mc{eg),p.lod
Rd.me(eg) lod,p
Me-2,Utx1/Es1
Mcs1/Stm

s tR1/EyY

Wes iy
Mcs1R4AMxpNG
Mes1RE/Stm,Cx5
Mo/+
b(t),p.lod,au,msg
ba,mxp,apt,pasi0
mxp, apt, pas3g

Manhattan
Manhattan
Manhattan
San Bernadino
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
San Bernadino
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan

Manhatzn

Manhattan

—Manhattan -

Utxt mxp,apt/A10,mxpA10
Quint{rmxp,apt,mas pas.ub)

mxp170/Es1
mxp19/Es1
mxp8/Est
mxpD1, SKIB/EY
McestR4/mxpNG
mxpNG/Es1
mxpX9.EsyEy
Nppc {(Socki 428)
p

ab,pas30,p

au, lod, p
b(t},aulod, p,msg
ce.p

lod, p

M1Bigill p
mas, p,au
me(eg)lod, p
pas30,p
Rd.me{eg).p
Rd.mefeg).lod, p
Rd{HD}lod, p
Se.co,p/+.cop
Sep/H+p

apt, pas

pil, mas, pas

Quint{mxp apt,mas.pas.ub)

ab,pas30.p
ba,mxp,apt.pasi0
mxp,apt,pas3d
ub,pasid

Py, pd, pit

pep

pnk {NDG-2)

pnk {Tiw-1is0-43)
Ps/Rd(CS)

py. pd, pit

ptl

ptl, mas, pas
pt(Rd)
ptiD16,5tm/Est

pHD2ISD

ptiD26Y . Stm/+
ptID57 Stm/Es1
A{Ag1), Stm iptiDE0
pHOB0/EY

py, pd, plt

py.fser

py2

co,Pyr-R

QTC 279 (Pyr-R)
f,8p

San Bernadino
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
San Bernadino
San Bernadino
San Bernadino
San Bernadino
Manhatian
Manhattan
San Bernadino
Marhattan
Manhatian
Manhattan
Manhattan
fanhatian
Manhattan
Manhatian
Manhatlan
Manhattan
San Bernading
Manhattan
Manhattan
Manhatian
Manhatian
Manhattan
dManhattan
San Bernading
Manhattan
Manhattan
Manhattan
Manhattan
San Bernadino
San Bernadino
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
San Bernadino
San Bernading
Manhattan
Peter Collins
Peter Collins
San Bernadino



471
472
473
474
475
476
477
478
478
480
481
482
483
484
485
486
487
488
489
49C
491
492
493
494
495
456
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
518
517
518
519

Rd{HD)
Rdiel BCS Lab-S

gggwmmwm

Sa-8
sa-X

Se

Se

Se

se 46
Sei?
Se-2

ser
SkiZs
Ski4
Ski4R2
Ski4R3
Skl
Skib
SkiGR1
small

sp

Spa

sps

sq

5q

sq {Tiw-1)
sq{euld)
502

sg-B

Stk

Stb

Sth

Stb

Stb

Stb

Stb

Sthd
Stbd
Stm
Stm,Agd
Stm,Ag4
Stm,Ag4
St Ag4
Stm Ag4
Sim Agd
Stm,Agh
Stm.Ag5
Stm,Ag5
Stm Ag5
Stm Agd
St Cx5
Stm,Cx5
Stm,Cx5
Stm,Cx5
Stm,Cx5
Stm,Cx5
Stm,Cx5
Stm,Ns

Lasiey
Manhattan
Dewees
Dewees
Dewees
Dawson
Dawson
Dawson
Dawson
Manhattan
Manhattan
Manhattan
Unknown
Bartlett, Bell & Shideler
Barllett, Bell & Shideler
Barilatt, Bell & Shideler
Garlell, Beil & Sludelar
Barllett, Bell & Shideler
Sokoloff
Sokoloff
Sokoioff
Manhattan
Manhattan
Manhattan
Manhatian
Manhatian
Purdue
Purdue
Manhatian
Dawscn
Manhatian
Manhatian
Manhatian
Manhattan
Manhatian
Manhattan
Marhattan
Purdue
Sokotoff
Sokoioff & Hoy
Manhattan
Bywaters
Bywaters
India
Manhattan
Manhattan
Burma
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattar:
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Manrhatian
Manhattan
Manhatian

Stock Lists

light red eye cotor

Recurved anterior pronotum
ruby eye

ruby eye

ruby eye

Reindeer, homozygous viable
Reindeer, homozygous viable
Reindeer, homozygous viable
Reindeer, homozygous viable
Reindeer, crossover suppressor
Reindeer (honey-dipper style)
Reindeer (honey-dipper style}
Dieidrin resistant from Lab-S
sooty

sooty

s0oty

STOYY

sooly

short antenna

short antenna

short antenna

Short antenna-§

short antenna, X-linked
Shaort elytra

Short elytra

Short elyfra

short elytra 46

Short etytra 12

Short elytra 2

serrate antenna

Socketiess sponianeous 2
Socketless 4

Socketiess 4, revertant 2
Socketless 4, revertant 3
Socketless §

Socketless 6

Socketless 6, revertant 1
small body size

spotteg

Spatulate antennae
shouider pads

squint eye

squint eye

squint {from Tiw-1)

squint {from eub)

squint eye 2

squint {from Burma}

Stubby antennae

Stubby antennae

Stubby antennae

Stubby antennae

Stubby antennae

Stubby antennae

Stubby antennae

Stubboid (short antennae)
Stubboid (short antennae)
Stumpy

Stm, Antennagales 4

Stm, Antennagalez 4

Stm, Antennagalea 4

Stm, Antennagalea 4

Stm, Antennagalea 4

Sim, Anlennagalea 4

Stm, Antennagaiea 5

Stm, Antennagaiea 5

Stm, Antennagalea 5

Stm, Antennagalea 5

Stm, Antennagalea 5

Stm;, Cephalothorax §, cis
Strn, Cephalothorax 5, cis
Stm, Cephalothorax 5, cis
Stm, Cephatothorax 5, cis
Sten, Cephatothorax 5, cis
Stm, Cephaiothorax 5, ¢is
Stm, Cephatlothorax 5, cis
Stm, Narrow stemellum {cis}
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TIB-41

py.r.ser

Rap

me,.j

MMS (s,rb,ap,au,mas)
1N

Rd(HD)

Rd(HD} led, p
Rdiei BCY Lab-S
S

p

.5
S
38-55

MMS (s,rb,ap,au,mas)}
b, apt, sa, ¢
Golb,sac

sa,c

Sa-8

sa-X

Se

Secop

Se.p

se 46

Sel2

Se-2

py.r.ser
Ski2s/Sib
Ski4/Ag4, Stm
Ski4R2/Ey
Ski4R3/Stm,Cx5
SKIB/Stm,Cx5
Ski6/Deht
SkIBR1/Stm, Cx5
small

r,5p

Spaltst

sp/Stm Agd
Baid,ap,sq/ap,5q
5¢

sq (Tiw-1)
sq{eul)

ap,s5q2

s¢-B

Ag/Sth
Em,A16s/5tb
Ey.pasN/Sth
Es/Sth

L, Ski6/Sth
ptiD2/Sth
Skl2s/Stb
Lu/Sthd

Sthd/Es
Stm/Stm
X-B3ISim, Agd
XA47/5tm. Agd
vwe/Stm Agé
sp/Stm,Agd
g/Stm.Ags
X-31/Stm Ag4
Ad4iSim Agh
A10,mxpA10/5tm Ags
A14 EyiSim, Agh
Es2/Stm Agh
GoPL4/Stn Agd
AB/StmM,Cx5
AgPin/Stm,Cx5
Lu / Stm,Cx5
AD100,5tm, Cx5/Es1
SkR3/Stm,Cx5
SKIBR1/Sim Cx5
Sten, Cx5/Es1
Stm Ns/Es1

o w

Rannaticn, kanses

San Bernadino
Manhattan
Manhattan
Manhattan
San Bernadino
San Berpadino
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Unknown

San Bernadino

San Bernadino
Sen Foerpading

Georgla, 19us
Manhattan
Manhatian
Manhattan
San Bermadine
Manhattan
Manhattan
Manhattan
Manhaitan
Manhattan
Purdue
Purdue
Manhattan
San Bernadino
fanhaitan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Manhattan
Purdue
San Bernadino
Marhattan
Manhattan
Manhattan
San Bernadino
India
Manhattan
Manhattan
Burma
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Marhattar
Manhattan
Manhattan
Marhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhattan
Manhatian
Manhattan
Marnhattan
Manhattan
Manhattan
Manhattan
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13

R. W. Beaman Laboratory, USGMPRC 2000 idanhatian, Kansas
520 Stm+RSpib Manhattan Stm spontanecus revertant, pil (dominant) 2 Stm+RSpibD/Est Marihattan
521 Stm-Es1/+NDJ hManhattan Non-gdisjunction ? Sim-Esii+NDd Manhattan
522 StmRt tdanhatian Stm revertant 1 2 StmR1/Est Manhatian
§23 SimR2 Manbattan Stm revertant 2 2 StmR2/Esi Manhattan
524 SimRS kianhattan Stm reveriant & 2 StmR5&/Est Manhattan
525 StmRS Manhattan St revertant 6 2  StmRe/Est Manhattan
526 Stm-Ski§H+NDJ Manhattan Non-disjunction ?  Sim-SkIS/+NDJ Manhattan
527 T(Y;3) Manhatian Translocation Y-3 Y3 TE(Y;3) Manhattan
528 (Y4} Marhattan Translocation Y-4 Y4 T(Y4) Manhattan
528 tar Manhattan anterior metfanotic stink glands 2 far ) Manhattan
53¢ tib Manhattan tibialess (from ab) 9?7 tib Manhattan
531 Tiw-1 (is0 43) India Tiw-1 isoline with homozygous H-factor - Tiw-1{is0 43) U.Wisc.-Parkside
532 Ar Manhattan trembler, hemozygous viable 24 tr Manhattan
533 tr Manhattan gembler, recessive lethal 24 EsAr Manhatian
53¢ ub Manhattzn unbuckied 2 ub Manhattan
535 ub Ianhziian unlrutkied dubpaell faarnetian
536 ub Manhattan unbuckled 2 Quinf(ub,mxp,apl mas,pas) Manhattan
537 ue Manhattan unscierclized elyira 7?7  ue Manhattan
538  Utx(New) Manhattan Ultrathorax (New) 2 Uix(New)/+ Manhattan
539 Uit Manhattan Ultrathorax 2 UR/Es Manhattan
540  Utx1 Manhattan Ultrathorax 2 Uit Manhattan
541  Uix2.5tm Manhattan Ultrathorax 2, Stm (cig) 2 Utx2,Stm/Est Manhattan
542 wvwe Manhattan vestigial wings and elytra 2 wvwe/Stm Agd Manhattan
543 w Eddleman & Bell white eye 4w San Bernadino
544 X(ab-1s) Manhattan Lethal reveriant from ab §  X{ab-1s}Ag4 Stm Manhattan
545 X-31 Manhattan lethal 3% 2 X-31/Ag4,Stm Manhattan
546 X-47 Manhattan lethal 47 2 X-47/5tm Agd Manhattan
547 X-83 Manhattan Lethal 83 2 X-83/5tm Agd Manhattan
Tribolium confusum: wild-type stocks
: Linkage Stock Developed
Stock Name Stock Origin Full Name or description Group Stocks by/Received From:
548 BA5S0-ct Kansas Tribolium confusum - BASG-cf Kansas, ~1986-87
549 HP70 -cf Kansas Tribolium confusum - HP7Q-cf Kansas, ~1986-87
550 MN61 -cf Kansas Tribolium confusum - MNS1-cf Kansas, ~13:6-87
551 PAK-3-cf Pakistan Tribolium confusum - PAK-3.cf Pakistan, 1388
552 P-Ning -cf China Tribolium confustm - P-Ning cf China, 1989
553  T. confusum (PRC) P.R. China Tribolium confusum - T.confusum (PRC) P.R. China
554 ThaiB-cf {tan eye) Thailand Tribolium confusum - ThaiB-cf (tan eye) Thailand. 1977
555 UG-2 of Uganda Tribolium confusum - UG-2of Uganda. 1989
Tribolium confusum: mutant stocks
Linkage Stock Developed
Mutant Name Mutant Origin Full Name or description Group Stocks by/Received From:
556 T.confusum {aptmas.sti} San Bernading T.cf (alate prothorax, missing abd. stern,, st 7 T. confusumn {apt.mas,stij  San Bernading
557 T.confusum {b,aulod.p} San Bernadino T.cf. {biack, aureate, light optical diaph., pear  ?  T.confusum (b,aulod.p} San Bernadino
558 T.confusum (lod,p) San Bernadino light optical diaphragm, pearl ? T, confusum (lod,p) San Bernadino
Other Species:
Linkage Stock Developed
Stock Name Stock Origin Full Name or description Group Stocks hy/Received From:
559 Gnathocerus comutus ? wild-type strain - Gnathocerus comutus ?
560 tongheaded fiour beetle 7 wild-type strain - Longheaded flour beetle ?
561 T. brevicomis Manhattan Tribolium brevicornis - T. brevicomis Manhattan
562 T, freemani Japan Tribolium freemani - T.freemani Japan
563 T. mad@ns Manhattan Tribolium madans - T.madans Marnhattan
Sue Haas

haas@usgmri ksu.edu
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TLA-41

Biological Research Unit
Grain Marketing and Production Research Center

1515 College Avenue
Manbhattan, Kansas 66502

Laboratory Colonies, October 2000

COLEOPTERA

Curculionidae

Sitophilus granarius (Linnaeus)
Sitophifus oryzae (Linnaeus)
Sitophilus zeamaise Motschulsky

Bostrichidae
Prostephanus truncatus (Horn)
Rhyzopertha dominica (Fabricius)

Tenebrionidae

Tribolium castaneum (Herbst)
Tribolium confusum Jacquelin du Val
Tribolium freermani Hinton
Tribolium brevicornis (LeConte)
Tribolium madens (Charpentier)
Cynaeus angustus (LeConte)
Tenebrio molitor Linnaeus
Latheticus oryzae Waterhouse
Palorus subdepressus (Wollaston)
Palorus ratzeburgit (Wissmann)
Gnatocerus conutus (Fabricius)
Alphitobius diaperinus (Panzer)

Silvanidae (as classified by Halstead, 1993)
Oryzaephilus surinamensis (Linnaeus)
Oryzaephilus mercator (Fauvel)

Ahasverus advena (Waltl)

Cathartus quadricolis (Guerin-Meneville)

Laemophioeidae (as classified by Halstead, 1993)
Cryptolestes pusillus (Schoenherr)
Cryptolestes ferrugineus (Stephens)

Trogositidae
Tenebroides mauritanicus (Linnaeus)
Lophocateres pusillus (Klug)

Dermestidae

Trogoderma variabile Ballion
Anthrenus verbasci (Linnaeus)
Dermestes ater De Geer
Attagenus unicolor (Brahm)
Trogoderma inclusum Leconte

Ciranary Weevil
Rice Weevil
Maize Weevil

Larger Grain Borer
Lesser Grain Borer

Red Flour Beetle
Confused Flour Beetle
Kashmir Flour Beetle
Giant Flour Beetle

Black Flour Beetle
Larger Black Flour Beetle
YeHow Mealworm
Longheaded flour beetle
Depressed flour beetle
Smalieyed Flour Beetle
Broadhomed Flour Beetle
Lesser Mealworm

Sawtoothed Grain Beetle
Merchant Grain Beetle
Foreign Grain Beetle
Squarenecked Grain Beetle

Flat Grain Beetle
Rusty Grain Beetle

Cadelle
Siamese Grain Beetle

Warehouse Beetle
Varied Carpet Beetle
Black Larder Beetle
Black Carpet Beetle
Larger Cabinet Beetle



July, 2001

Stook Lists

(GMPRC Laboratory Colonies, October 2000 - continued)

Anobiidae
Lasioderma serricorne (Fabricius)
Stegobium paniceurn (Linnaeus)

Mycetophagidae
Typhaea stercorea (Linnaeus)

Ptinidae
Gibbium aequinoctiale Boieldieu
Mezium affine Boieldieu

Bruchidae
Caliosobruchus maculatus (Fabricius)
Acanthoscelides obtectus (Say)

LEPIDOPTERA

Pyralidae

Plodia interpunctella (Hubner)
Corcyra cephalonica (Stainton)
Ephestia {Cadra] cautella (Walker)
Anagasta kuehniella (Zeller)

Gelechiidae
Sitotroga cerealella (Olivier)

Sphingidae
Manduca sexta (Linnaeus)
[Eggs obtained from Carolina Biological Supply]

HEMIPTERA

Anthocoridae
Xylocoris flavipes (Reuter)

HYMENOPTERA

Braconidae
Bracon [Habrobracon] hebetor

Bethylidae
Cephalonomia tarsalis (Ashmead)
Cephalonomia waterstoni Gahan

Pteromalidae

Anisopteromalus calandrae (Howard)
Pteromalus {Hybrocytus] cerealellae (Ashmead)
Theocolax [Choeetosphila] elegans Westwood

Brenda Waters <waters{@usgmrl ksu.edu>

Cigarette Beetle
Drugstore Beetle

Hairy Fungus Bestle

A Spider Beetle

Northern Spider Beetle
Cowpea Weevil

Bean Weevil

Indian Meal Moth

Rice Moth

Almond Moth
Mediterranean Flour Moth

Angoumois Grain Moth

Tobacco Hornworm

Warehouse Pirate Bug

Host: Indian Meal Moth

Host: Sawtoothed Grain Beetle
Host: Rusty Grain Beetle

Host: Rice Weevil
Host: Angoumois Grain Moth, Cowpea Weevil
Host: Rice Weevil, Lesser Grain Borer
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SAEVANNAH, GEORGLA

TIB-41

STORED-FRODUCT INSECTE RESEARCH AND DEVELOEMENT LABORATORY

I. Wild twvpe straing

AL, Lepidaoptera

1. Cadra cautella (Walker?d
T. Blodia interpunctella {(Hubner)
Z. Sitotroga cerealellas (Olivier?

. Coleoptera

Rttaqénus megatoma (Fab.}

-

Lasioderma serricorne (Fab.l
Orvzaephilus mercator (Fauvel?
fryragphilue suriocamensis (L.)
Bhivzoperthe dominica Fab.)
Sitophilus granarivs (L.?

iR ke D0 00 O LR B G R e

- B. oryzae (L.}
10, 8, reamaics Motchulsky
11. Stegobium panicewps {(L.?
172, Tribeplium castaneum {(Herbst)
173, Jribelivun cmfusum duval

H
I

Trogoderma glabrum (Herbhet)

11. Mutant strains, None

Richard 7. Arbocgast.

N.C.

Tiftor, Ga.-

Modesto., Ca.
Manhattan. Ha

Carte . a&nd Durham, N.H,

C8MA strains
Callospbruchus maculatus (Fab.)Fresnc, ca.
Cryptolestes ferrugineus (Stephens) S. Carclins

Urnknown
Lnknown
Manhattan, kan.
Unknown
Manhattan, Ean.
k., Calif., Kan., La.
Estill. &.C.
Madison, Wis.
Unknown
Manhattan, ¥an.
Madiscn, wis.,
Fiverside, Ca.

Laboratory Director.
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South Orange, Mew lJercey
Seton Hall University
Degartsent of Biology
1. castaneua
Wild Type Strains
Seton Hali-{
KcBill, via Lalifornia Gtate
Synthetic Strains
Pear] Foundation, via Purdue University
Black Foundation, via Purdue University

Butant Strains

Paddle ipd) via Cal State U,, 5.E,
Ho fo

Red (R ) Yia Cal State U., 5.B.

Bhite (w} Via Cal State U., S.B.

short antenna {cal  Via Oregop State
Short antenna (8a)  Viz Purdue University

iriboliue confusus Via Carolina Biclogical Supply

Eligt Krause
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Storrs, CT 06265
University of Biology

Tribolium castaneum
Ga-1

sooty

Charcoal

RR strain from Costantino

1.oF vt e e
O!”VZQifpfiafhnS S el e S

J.S. Bancroft

ST. FAUL, MINKESOTA
URIVERSITY OF MINNESOTA
DEPARTNENT OF ENTOMOLOGY, FISHERIES AND WILDLIFE

. Wild type strains
k. Coleoptera strains

Bersestidae

Attagenus megatoma (F.) Nadison, Wis., 1973,
Savannah, Ba. 1974
Irogoderea varishile Rallion field collected, M. 1972

Cucujidae
Oryzaephilus surinasensis (L) h
Dryzaephilus wercator {Fauvel)
Eryptolestes pusillus (Schoenherr) Manhattan Ka, 1947

Crystolestes ferruginess {(Stepheas) Unknown
filvanidae

fhasverus advena Naltl, Hinnesota

TIR-41
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Tenebrionidae

Cyansus angustus {lelonte) ¥innipen; Minnesota

fribolium castanens {Herbst) Corvallis, Ore

Tribolive confusue du¥al Unknoun

1enebrio Kplitpr Carolina Binlogical, 1904
Anchiidae

Lasipdersa serricorne (Fab.} Savannah, Ba.
RBostrichidae

Rhizopertha dominica (F.} Hanhattan, Ka.

Prostephenus trunceties {Horn! Unknoen
Curculionidae

Sitophilus graparips L.} Unknown

5. oryzae fL.} ®

E. lLepidoptera

Pyralidae

Anagasta kuehniella (Zellerl Savannab, Ga.
Gelechiidae

Sitotroga cerealella {Dliver} Savaonah, Ga.

{Ed. ¢

St. Paul, Minnesota 55108
University of Kinnespia

Depariment of Enicaclogy
Stored-brain Pest Managesent Progras

Eight species of stored-product beetles and two species of soths
are paintained in the laboratory. These species include:
fingoumnis grain soth, t1at grain beetle, Indian meal agth,
Yarger brain borer, lesser grain borer, serchant grain beetle,
red tiour beetle, red flour beetie, rusty grain beetle, rice
weevil, and sawtoothed grain beetle,

The Angoumois grain soth was obiained in June 1993 from
Community Research Service, Kentucky State University, Kentucky.
All other species were ohtained in January 1992 from the
Departaent of Entoaology, Kansas State University, Manhattas,
Kansas. Except for the merchant grain beetle, all species
originated from fars-stored grain. The origin of merchant grain
beetles is unknown,

freas of research:

Developing and validating sampling scheses for insects
associated with fars-stored grain,

Evaluating noncheaical alternatives for suppressing
stored-grain traits,

Hodeling population trends of insects from life-history traits,

Bhedriraju Subramanyas, Ph. D.
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San Bernardino, CA 92407
California State University
Biology Department

Wild Type Strains

1. Original Waterman Population #2
2. Original Waterman Population #]
3, Waterman

4. Valamman

5. Waterman

6. Riverside

7. Riverside

8. Waterman

9. Waterman

10. Waterman

11. Waterman Canyon +/+
12.Waterman Canyhon 11

12°. Riverside

13. Riverside

13’ Riverside

Mutant Strains.

15. Red eyed mutation and fas-1

16. Strong Rg {reduced gena) fas-1
17. msg-ike melanotic stink glands?
18. Short elytra (sshe)

19. she (te-like)

20. short elytra (se)

21. light ocular diaphragm? (lod)
22. incomplete mesosternum (ims)
23 creased abdominal sternites (cas)

Stock Lists

Tribolium birevicoris

TIB-41
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Tribolium castaneum

Wild tvpe strains

Stock Lists

I. Chicago

4, Davis

& McGill

12. Sacramento

16. Yucaipa

19. Synthetic, marked with sooty
22. Wildtype

Mutant strains

3l.pg. (@
33 ros apt

38r
51 dve, pd
53 pd, py
55 py, ¥
56 msg, py. T
39 rsp
68. Maltap
70 pg
74 mas, p (pg)
82. b Chicago
£3. b McGill
91 lod,p
93. Gi
84 Gi,pil
96, mt’

t
99. b

d
10G. b
101. ap, tb, au, me. s
105. fas-2
120, spiral
124, Be,s
139. mc
143, fas-3a
150. b
161. Sa, c, mxp
196, mas
220. Rd, p, knp
256. weird
272 supergiant

pegleg, pearl

roseate, alate prothorax
red

divergent elytra, paddle

paddle, pygmy

pygmy, red

pygmy, red, melanotic stink glands
red. Spotted

Malta pearl

peg leg

missing abdonuinal segments, pearl, pegleg
black, Chicago

black, McGill, UPF background
light ocular diaphragm, peari

Giant

Giant, prothoraxless

mottled

. lawny

dusky
antennapedia, ruby, aureate, microcephalic, scoty
fused antennal segments-2
spiral arrangement of all three parts of the body
Bar eye, sooty

microcephalic

fused antennal segments-3a

ruby

Short andtenna, chestnut, maxillopedia
missing abdominal segments

Reindeer, pear], knobby prothorax

weird eggs

276, Davis low body weight

295 p,pd
338 pd,py,p
381. b, ptl
392, -2

421. Rd, ptlp
436 au, mc
444, 1, locd, Mo

peari, paddle

paddle, pygmy,. Pearl

black, prothorax-less

jet-2 from Beeman

Reindeer, prothorax-less, pearl

aureate, microcephalic

ivory, Hight ocular diaphragm, Microphthalmic

21
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448 ap., Chr
464, i, lod

471 R-mal

478 Spa,p
484. mxp (ap)
485. fas-like
487 bysyn

488 (au),lod, p
491. fas

494 Ag/Es’

S 6
4G5 Dioh oy
496, Stbd/Es’
497. ptley
490. Stmn/ey

T. confusum

1. apt, msg

2. apt, msg, §

4. aup

6. au, msg, rus (p)
7. b, (sh., cas sp}
8. bl
10. b, fas:2

11. b fas-3.r

14, b lod, au p (sp}

i3, b.p

17. b, rus

19. bl

23. sh. spl

25. b.sp

29. b.twa

33, b2

35,  b{cas, sti, 1)
36, b (fas-3

37.  b.r{cas
39. b Chicago/ b McGiil
41. b Donner
43, b Geogrgia
47 b MeGill

49, b MceGill ex N.Y,
51 b MeGill (syn)
53, b McGill fas

57 b SSM. sp

58, b, spl

59, b.svn
60 b, circle +/+

Stock Lists

antennapedia, Charcoal
ivory, light ocular diaphragm
malathion resistant
Spatulate, pearl
maxillopedia, antennapedia
fused antennal segments-like
black synthetic
aureate,, light ocular diaphragm, pearl
fused antennal segments
Argentumn/ Es’

LLOEWTES

TIB-41



July, 2001

63, ble (rby)

65, bie, e {cas, sti
71. btf

73, btt . es (elb)
79. cas, sti

85. Chi +/+ ex N.Y,
87. Chi +/+

88. e

90. cru, Hg

93. dim’d eve
95, dpe

97. ai (strong)
101, di.r2

103 dt (see yumb)
105. dt, es

109. di. p

111, e

114. e Winnipeg
115, e fas-3

117, e McGill
119, eL&H

121 e2 (fas. p. 5t
123, e (fas-1)
124, _.el.p
125, ele

128, e2, p fas-2
129. es

130 e2-lod

131 es, fas

133. es (car

142. fas-1

i45. fas-2

147, fas-2, dj. msg
149. fas-2. lod. p

150, fas-2

151, fas-2. msg
152, fas-4

153. fas-3 Yugoe
154. fro

157 lod, p.

159, lod, 1s
161, . mag

163 +/4+ McDonald
163 +/+ MeGill.

167 msg (sp)
170. msg inbred
171, msg inbred 113 generations

172, Hg (msg. e-2.p)
176, Hg. es (apt, msg)
177, Hp. es

180. fas-2, lod. p,. msg)
181. N.Y. +/+ (msg.st
182. Npp-like (weak) r/r
183, ov-like

185 ov-like. Sp

187 p (sti. cas)

Jtock Iiists
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188, p{dre)
189, p Slough
192. py-like
163. 1l (mas

194, +/+ Redlands

195, r (msg. sp)

196, rboflavipless. p

199, ru {sti, cas)

200, 1 Zagreb {msg, cas. Fas
203, by (cas, msg)

205 rus {cas, sti. msg)
206, us —hike Cnbred)
210, black found in 206
211, Sacramentg +/+
213, San Bernardino +/+
213. sh (Berkeley)

219, sp (spl

221 spl-1 Sok (ble. sti}
223 sti (msg, cas

225. st

227, soy adapted

229. synthetic +/+

230, near] robpfiavoniess (msg)
231 thu (msg)

233, twa

234, umb

236, X1 (sh, sp}

238, +M4 Yugo

239 msg.

250. +/+ Japan

251, autosomal lethal nrb,

Stock Lists

TIB-41
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Tribolipm freemani

I+ Vild type
la. +/+ Wild type
Ih, +/+ Wild type
2.+ Wild type
2a. +H+ Wild type
2b. +/+ Wild type
3. b/b black
3a. b/ black
4a. cas * " *
4b. cas dve cr. abd. seg., divergent elytra
5. cor corrugated elytra
6. ju juvenile urogomphi
7 fas-1 fused antennal segs.-1.
2. mdls median line on abd. sternites
Ra « w s w
9. ov-like overshot-like
9a “
10. s5¢ scar
10a. s¢ *
10b. sc “
11 vt vaulted elytra
12. ims incomplete mesosternum
Note:

Slough

Stough

Japan

Japan

Japan

San Bernardino
San Bemardino

Srn Ponarding

b 113
11 (3%
i 13
3 13
“ 4L
4 E1s
(13 4L
it (13
113 %
(13 (13
it 11]
33 1]
A.  Sokoloff

We now have available Tribolium anaphe, T, audax

and T. destructor wild type strains.
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BASHINGTON, D.C. 20204
DEPARTBENT OF HEALTH, EDUCATION AND WELFARE
DIVISION OF WICRBBIDLOGY

Coleoplera

Anobiidae
Stegobi_us paniceur {L.)

Anthribidae
Araecerus fascicujatus (Deg.} {poor condition; may be dead).

Bostrichidae
Rhyzopertha dosinica {F.)

Bruchidae
franthescelides obtectus {Say!

Cleridae
Necrohia rufipes (Deg.)

Cucujidae
_Ahasverus advena (Waltl}
[Lryptolestes ferrugineus (Steph.). Poor condition, may be
dead.
L. pusillus {(5chon.)
L, turcicus {Grouv.}
Lryzaephilus surinamessis {Linnaeus}

Curculicnidae
Sitophilus granarius {L.)
5. zeamais Notschulsky

Dersestidae
Anthrenuz flavipes Lel, Weak cuiture
Anthrenus verbasci {Linnaeus)
Deraestes macutatus De Geer
Trogoderma variabile Ballien

(storidae

Gibbiue psylioides {Czemp.)

Silvanidae
Ahasverus advena {(Maltl,}
Oryzaephilus surinamensis

Tenebrignidae
Alphitebiss diaperinus {Panz.}
Snathocerus maxiliosus (F.)
Palorus ratzebergi (Wissa.)
Tribolium brevicornis {LeCante)
T. castaneun [Herbst)

1._confysus Duy.
T. destructor Uytt.--weak celture, say be diseased,

TiIB-41
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1, #adenc {Charpentier)

K. Nakashima

AUSTRALIA
Burnley, Victoria
Victoria Plant Research Institute
feperisent of fpriveiivrs
COLEOPTERA
JFribelium castaneus
Nild type strains
Halathion specific resistant strain

Malathion non-specific strain

Tribolius confusus

¥ild type sirains
Malathion specific strain

Oryzaephilus surinamensis

Hild type strain
Ralathion resistant strain

Oryzapphilus mercator

flghitohius diaperipus

Cryptolestes ferrugineus

Gnathocerus cornutus

Bnathocerus maxillosus

Latheticus oryzae

Rhyzopertha dominica

Sitophilus granarius

Sitophilus oryzae

Sitophilus zeamais

Tenebroides mauritanicus

LEFIDAPTERA

Stock Lists
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BURLINGTON, KORTH CARGLINA
CAROLINA BIDLOGICAL SUPPLY CONPANY

Tribolius castaneus

1. black

2. jet

3, pearl

4. Wild

G. High body weight
&, Low body weight

r

Triboliua contfusus

1. kild

{Ed,},
BURLINGTON, VERMONT 05401
UNIVERSITY OF VERNONT
DEPARTMENT OF Z0OLOEY
STEVENS/GDODNIGHT LA
T. confusus T.castaneus
bl cl
il CoN-+/+
biit cCH-h/b
By cIV-a
b-Chicago b/b ¢-Brazil
b-Ehicago c-fosta Rica
b-Eircle c-Thailand

b-yuge-Iliinois b/b c-Spain
b-yugo-Iliingis #/+  c-lsrael
hoM

b-yugo-Kentucky

b-McBill

b~Thailand

b- Nigeria

b~Pakistan

Stock Lists

Orysaephilus

surinagensis

L. Stevens

TIB-41
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Stock Lists

CRREGNBALE, ILLINGIS 6290t
SOUTHERN ILLINOIS UNIVERGITY AT CARBONDALE
DEPARTHENT OF 700LOBY

Triboliue castaceut

I, Kild type strains

1. Furgue + Foundation
11. HMutant straims

t. antennapedia {ap)

p.L. Englert

Chicage, Iilinois 60637-1573
The University of Chicago
Departsent of Ecology and Evolutien

Sinck lists
1. Wild type strains
#. Tribolius castaneun
c+, "Chicage® (from Thomas Park)
. t-ARK, Arkansas
£-YUB0, Yugoslavia, now Croatia
t-Texas
¢-88, collected in Naperville, IL, on birdseed
. ¢~Infantes, Spain
c-derer, Spain
c-Campanarea, Spein
c-0saka, Jfapan
t-Nigeria

a

AR I G
Pt

-

L= I = = R B

—

Py

E. Tribalium confusua (3= infected with Nplbachis pipientis)

11, b+, *Chicago® fros Thomas park)
2. b-1, inbred strain derived from {1},
13, b-1i, inbred strain

14, b-13, C "

1, b-1y " '

4. b-YUBD, Yugoslavia, now Croalia
7. b-YUsd, '

B. b-1llingis
9, b-Mississippi
10, b-Nigeria

Nichae! J. Wade  Morman T, Johnson

29
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Ephestia cautella

Ephestie figuiellz
Balleria melionella

Plodia interpunctella

P, Nilliass

Stock Lists

Indooroopilly, Queensiand 4068, Australia
Gueensland Departsent of Primary Industries

Plant Protection Unit
Coleoptera

Oryzaephilus surinamensis

Hild type strains
¥0S 48 insecticide susceptible
805 42 fenitrothion susceptible
805 115 chiorpyrifos-sethy]-R 2

Rhyzopertha dominica

¥ild type strains
BRD 369 phosphine-resistance
BRD 14 insecticide susceptible
88D 2 multiresistant
BRE 43 sultiresistant
PRD 318 pyrethroid-resistant

Sitophilus oryzae

Rild type strains
Ls 2 insecticide susceptible
850 36 aulti-resistant
£50 231 multi-resistant
B50 388 phosphine-resistant

Tribolius castaneun

Hild type strains
@TC &  insecticide susceptible

Victoria

Dueensland
Bueensland

Queens}and
Queensiand
Bueensiangd
Bueens]and
Bueensi and

Bueensland
flueensl ang
K. hustralia
Bueensland

fueensland

§IC 279 pyrethroid insecticide resistant Queensiand
RTC 285 multi-resistant, cosposite strain Queensland
CIC 12 non-specific salathion resistant GQueensland
87C 34 salathion specific-resistant fueensland

QTC 320 phosphine-resistant

Lepidoptera
Ephestia cautella Wild

Bueensland

Bueens]and

Patrick &. Collins, Senipr Entoaclogist

TIR-41
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ECOLOGY OF FIELD AND STORED PRODUCT PESTS SECTION
AGRICULTURE AND AGRI-FOOD CANADA
WINNIPEG RESEARCH CENTRE
195 DAFOE ROAD
WINNIPEG, MANITOBA, R3T 2M9

e e e
w b W H b ol o b

""" 1. Acanthoscelides obtectus Phillips, Wis 1993
2. Ahasverus advena Argyle, MB 1991
3. Callosobruchus maculatus Phillips, Wis 1993
4, Cryptolestes ferrugineus Manitoba, MB 1991
S. Cryptolestes pusillus Lac du Bonnet, MB 1988
6. Cryptolestes turcicus 1971
7.  Cynaeus angustus Minnesota, MN 1982
8. Lasioderma serricorne Winnipeg, MB 1984 |
9. Liposcelis bostrychophilus Winnipeg, MB 1994
1 10 Oryzaephilus mercator Winnipeg, MB 1994
11.  Oryzaephilus surinamensis Landmark, MB 1991
12.  Prostephanus truncatus Mexico City, Mexico 1977
13.  Rhyzopertha dominica Manmnitoba 1993
14.  Sitophilus granarius
15.  Sitophilus oryzae Coal Lake, AB 1992
16.  Sitophilus zeamais
17.  Stegobium paniceum | Winnipeg, MB 1993
18.  Tenebrio molitor Winnipeg, MB 1980
19.  Tribolium audax
20.  Tribolium castaneum Manitoba 1991
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21.  Culture S38 red eye

22.  Culture 8351 | red eve, pypmy, fused antennel
23 Culture S156 microphthalmic

24.  Culture 8136 jet (dark body)

25 Culture S113 sooty (dark body)

26 Culture S63 pearl eye

27.  Culture S165 chestmut eye

28.  Culture 5148 mMaroon eye

29.  Culture S38

32.  malathion-specific resistance

33. Dblack and pearl eyes

34. red eyes

35.  black body
[ A
36.  Tribolium confusum Winnipeg, MB : 1994

37.  Tribolium madens
38.  Trogoderma variabile
39.  Typhaea stercorea Manitoba 1991

Plodia interpunctella Winnipeg, MB 1990
2. Sitotroga cerealella Kansas 1982

Dr. Noel D.G. White
Section Head
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Gemblous agricuitural University - Usit of general and apphied Zovlogy
2, Passage des déportés - B-5030 Gembloux, Belgium

zoologie@fsagx.ac.be
Dr Eric Haubruge & Ludovic Arnaud
Insect Strain Origin Year From

Bostrychidae

Prostephanus truncatus Togo Togo 1993 -
Dalaba Guinea-Konakry | 1996 -

Rhizopertha dominica

Insecticide susceptible Canada I Cenada 1991 P Fields

Insecticide resistant Methyl bromide, phosphine | Kenya P. Golob

Bruchidae

Callosobruchus maculatus | Senegal Senegal 1989 D. Seck
Campinas (black strain) Brazil 1975 C. Legros

Curculionidae

Sitophilus granarius Belgium Belgium 1991 -

Sitophilus zeamais Senegal Senegal 1695 G.Pierrard
Dimbokro Ivory Coast 1998 -

Grvllidae

Gryllus bimaculatus Spain E.H. Morrow

Tenebrionidae

Tribolium anaphe Nigeria 1956 Slough, UK

Tribolium audax Canada 1969 Slough, UK

Tribolium brevicornis A. Sokoloff

Tribolium confusum Dalaba Guinea-Conakry | 1996 -
Hoielaert Belgium 1999 -

Tribolium castaneum _

Insecticide susceptible Abidjan Ivory Coast 1989 | F Fleurat-Leussard
Lab-S USA R. Beeman
Japan Japan H. Nakakita
Mozambique Mozambique N. White
Ex-maff UK 1991 P. Golob

Insecticide resistant
A20 Rdiel (dieldrin, lindane) USA R. Beeman
Argyle, malathion-specific Canada 1992 N. White
CTC-12 (malathion, cross resistant) Australia 1968 D. Wool
Dalaba, malathion-specific Guinea-Conakry | 1996 -
Dimbokro (malathion-specific, lindane) | Ivory-Coast 1997 -
Ga-1, malathion-specific Geaogia, USA 1680 R. Beeman
Kano, malathion-specific Nigeria 1961 D. Wool
Landmark, malathion-specific Canada 1991 N. White
Pakistan, malathion-specific & lindane | Pakistan P. Golob
Paulo d’ Amico (malathion-specific) Canada 1976 N. White
PR, malathion-specific Philippines 1989 P. Golob
Rio desago, malathion-specific Canada 1976 N. White
Steinback (malathion-specific) Canada 1989 N. White
Sun Chong (malathion, cross resistant) ! Canada 1976 N. White
Thailand (malathion-specific & Thailand 1989 P. Golob
phosphine)
Waseco, malathion-specific Canada 1982 N. White

Mutant strain Black Jack - 1993 -

Tribolium destructor Ethiopia 1968 Slough, UK

Tribolium freemani Japan 1980 :  H.Nakakita

Tribolium madens i : A. Sokoloff
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SANTA FE DE BOGOTA, B.C.,
UNIVERSIDAD HACIONAL DE COLOMBIA
FRLULTAD DE CIENCIAS
DEPARTANENTO DE RIDLNGIA

APDO, AERED £14470

Iriboliue castaneus

1. Wild type strains

NANE ORIGIN DATE

f. ABBC Synthetic, Bogota 1982

2. fpulo Arele (Cund. )} Col,  $982

3. bogele inst. Publ, Heslih, 1978

‘ Bogota, Col. 1981

4. Bucarzmanga Bucaraaanga, (Sant.){98!

- . & Lartageng | Cartagena, Bol., Colivad
b, Fusa Fusagasuga, Cund. Lol 1984

7. Honda Honda, tol. Col. 1986

...... ' 11. Domestit sutants

Mutant strains discovered ia Colosbia

HANE SYNBOL LINKAGE  ORIGIK  DATE COF
GROUP ENTRY

K
8. Antecnapedia ap VII! Bog. 1984
9. Argentus eyes ae ] Brg 1993
19, Bifurcated antenna ab i1 Bog, 1980

N
11, Black b N fieg. 1983
t2. colossal pupae cp ? Hog. 1993

b

13. Charceal Chr 111 Bog. 1979
14, Disjuncted elvira  ed ? Bog, 1990
13, Fused antennaseres  af 1 Bog. 1980
16, Glass legs py ? Bog. 1980
7. Globose antenns Ag ¥11 Bog. 1989
18, Light eyes-1 oc ? Beg. 1990
19. Light eyes-2 ? ? Bog, 1990
20. Light eyes-3 ? ? Bog. 994
21, Light eyes-4 ? ? Bog. 1993
22, Metathoracic scar s ¥ Bog, 1983

¥
23, Kiniature appendaged aa I Bog., 1981
24, Narrow eyes oje ? Bog. 1980
25. Red eyes or ? Bog. 1986
26, khite eye obl iv Bog. 1982
I1. Imported sutants fros Tribolium Stock Center, 1985

b
27. Antennapedia ap Vil 33, Pearl eye p i
28. Black b HI 34, Platinu eye pte !
29, Charcoal Chr 111 35, Pygmy pY I
30. Miniature appendaged ma 1 36, Short antenna Sa Vil
31, Ricrocephalic ac v 37. Spoty 5 1y
32, Microphthainic Ho VI

Fernande Muner del Castille
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DERMARK

© LYNBBY
STATENS SKADEDYRLABORATORIUM
(DANISH PEST INFESTATION LABORATORY)

BOIDTEGUL LUSELIUE

A, voras
"3 Attagenus seirngvi
- A. unicolor ipiceds)
A, woodroffed
Dersestes hemorrhoidaiis
Lasiodersa sprricorpe
Oryzaephilus surinasensis
Prostephanus truncatus

..... : Ptinus tectus

Sitaphilus granarius

% pryzae

Stegpbius (Sitodrepa) paniceus
Tenebric solitor

Thylodrias contractus
Iribolius confusus

1. destructor

Trogoderss angustus

1. granarius

K. Arevad and H. Hourier
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FRAKCE
VILLEURHANE {LYON) RHOKE

INSTITUT RATIONAL DES GCIEMCES APPLIGUEES
LARDRATOIRE BE BIDLOGIE

f, ®Hild iype sirains

1. Sitophilus granarius L.

2. 8. oryrae L.
a. FB strain {La Reunion)

b. SFr strain {lyon! {36,304¢3,000 ovarian sysbiotes)
t. ¥ strain {Villeurbane) (22,700¢1500 ovarian sysbiotes)
3. 8. zea-sais Mots--froa PLL, Slough

B, Selected lines of Sitophilus oryzae

I. §5/5fr strain:aposyabiotic strain (0 ovarian syabiotes)
obtained fros Sfr

2, LL strain {slow development}{42,000+3000 gvarian syabiotes)

3. RR strain (fast developsent) 8B,000¢3000 ovarian symbiotes)

P. Kardon
(No updated list avaiiable, Ed.).

TIB-41
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GERMANY

100LORISCHES INSTITUT 1

{I00LOGIE) DER ALBERT LUDNIGS UKIVERSITAT
D 78 FREIBURG IM BREISGAU
KATHARIKEKSTRAGBSE 20

Wild type strains

Y. Dryzaephilus surinasensis Freiburg
2. Tribplius castaneus San Bernardine
3. X, contusus San Bernarding

Mutent strains {811 froc Ses Pormerdinnd
. Iriboliug casisneys

4, alate prothorax (apt)

3. Bar eye (Be)

&. black {Brazil backeround)

7. black {Chicago background)

8. Dachs {lch)

9. Fused tarsi and antennae (Fta)

10, Hicrophthalmic (o)

11. pude {(nd)

2c pycay ipy!

13. short antenna {sa}

14, Bhort antenna {§a-2!
t5. sopty (s}

16, Spatulate antenna (Spal
weird eggs (wd)

&, Jribolius copfusum
18, black-3 {h-3)

19. edony (el

20, ebony-2 {e-21

21, McBill black {NcBb)

K. Sander

HUNILH,
FAYER. LANDESANSTALT FUR BODENKULTUR
UND PFLANIENBAU, ABT. PFLANIENSCHUT?

Loleoptera

Bruchidae--Aganthpscelides phtectus {Say)

Cucujidae--Cryptelestes turcicus Growv,  Munich, 1944

Ptinidae
fibbius psylioides (Cieap) Regensburg, 1940
Btinus tectus (Boi.) Runick, 1972

Silvanidae

37
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Oryzaephilus gercater {Fauv.) Munich, 1984
0, surinamensis (L} ? i

Bunich {cont’d)

Tenebrionidae
Bnathocerus cornutus (F.) KUKICH, 1986
Tribolium castaneun ? 197
T. confusus Buv, Kunich, 1950
1. destructor Uyttenb. ' 1957
Lepitoplers

-4 Fhycitidae--Ephestia kuehniella (Iell.) . 1966

E. Naton.

....... BERMAKY
....... D-B03I33 phunchen

Institut fur Ioologie
Luisenstrasse 14

NILD TYPE

Triboliume castanpus

HUTANTS provided by R, Sokolof+

Triboliua castaneus
Bar eye, sooty {Be, s)
Black, sicrocephalic pearl {b,ec,p)
Microcephalic {mc)
Ricrocephalic awreate (mc, au!
Microphthalwic {No)
Squint {sq}

Tribolius confusua
Biginished eye (dis}
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INDIA
NEW DELHI
TRDIAN AGRIC. RESEARCH INSTITUTE
DIVISION OF ENTOMOLOGY
IHMEGECT GEMETICES LAR.
srTOCyE LIST
RESIST
ST R LN ENEL ROATING MEDITA
. 1. HMalathion-resist. w200 common wheat f1lour
- charged with tech
malathion.
<. iindane-resist. w¥ 1060 c. w. f. charged with
""" tech., lindane
= DDT-RESISTAMT e LA cow.f. charged with

tech ddt.

4. pirimiphosmethyl
resistant X100 o, F. CHARGED WITH
tech., pirimiphosmethyl

g phaaphine—ragigtant &5 C.w.f.

&, delta—methrin resist EE1I9.32 cwf chargedwwlth
tech deltamethrin

7. fenitrothion-resist, *25.96 .t

5. susceptible - Cow.t.

%, black mutant - "

Tribaliug confusum

10, susceptible - c.w.t.

11, nigrat- melanic mutant - "

J.0. Dadena.
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Tel Aviv University, Israel

Tribolium castaneum -wild type :

1) Ishaaya
2) CTC-12
3) Kano-C
-mutants
1) csbb black
2)cs pearl  pearl
3)cs me microcephalic*
4) cs eu extra urogomphi*

5) cs pygmy  pygmy

Israel
Slough, England
Slough, England

Tribolum stock center
Tribolium stock center
recovered from cs pearl stock
recovered from csbb stock
Tribolium stock center

* it is uncertain if the mutations are still maintained in the stocks.

Tribolium confusum - wild type
1) CF Chicago

-mutants
1) CFbb black
2) CF xl extra large

Tribolium brevicornis
1) Riverside ++
Tribolium freemani
1) Tsukuba strain

Tribolium stock center

Trbolium stock center
Trbolium stock center

Tribolium stock center

Gembloux, Belgium

Prof. David Wool,
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JAPAN

RATIGHAL THID RESTARCH IREVITUTL

HINISTRY OF ABRICULTURE, FORESTRY AKD FISHERIES
2-1-2 KANNONDAI, YATABE-MACHI

TSUKUBA-GUN, IBARAKI-KEN 305

Psocoptera
{iposcelidae
Lliposcelis bastrychephilus Badonel Nild
Cipeeeadin ot BiTee iEnderieind ST
_ Trogiidae
- Lepinotus reticulatus Endelein Wild
Coleoptera
fnobiidae
Lasioderaa serricorne (Fabricius) Wild
Stegobius paniceus {L.) Kild
Ptinidae
Gibhius eguinoctiale Hoieldiew Wild
Bostrichidae
Rhyzopertha dominica (Fabricius! ¥ild
Dinoderus winutus (Fabricius) Rild
fecuiidae '
Cryptolestes turcicus Nild
{ryptolestes pusilleides {Steel & Houe Wiid
Silvanidae
firyzaephilus surinamen sis (L) ¥iid
Tenebrionidae
flphitobius digperinus {penzer}  wild
Bnathocerus cornutus (Fabricius) Wild {Okayase str.)
Palorus ratzeburgi (Wissaann) Wild
Tribolius castaneus {Herbstl Wild
1. confusum Jacquelin du Val ¥ild
1. freenani Hinton ¥ild
Tenebrioc solitor L.
Bruchidae
Faliesobruchus chineasis (L.} Kild
Anthribidae
fraecerus fasciculatus Degeer Kild
Rhynchophoridae
Sitophilus zeasais Motschulsky Wild
Sitophilus oryzae {L.) ¥ild
Lepidoptera
Pyralidae
fphestia cautella (®alker) ¥ild
E. kuhnieila {leller) Wild
Pipdia interpunctella Nild
Corgyra cephalonica Wild
Gelechiidae
Sitotropa cerealella {Dlivier} Kild

H. Hakakita  H. Ikenaga
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DXAYANA

L ABORATORY OF APPLIED ENTONDLDBY
COLLEBE OF RBRICULTURE

DKAYARA UNIVERSITY

1. ¥ild tvpe straine
COLEQPTERA

!. Alphitobius diaperinus
2. Callosobruchus chinensis
3. L. maculatus

4. Bnathocerus corputus

5. Lasipdersa serricorne

6. Latheticus oryzae

7. Bryzaephilus surinaeensis
8. Palprus ratzeburgii

9. B, subdepressus
16, Rhypppertha dominica

11. Sitophilus oryzae

{2, 5. reasiis

13, Tenebric solitor
14, Jenehroides sauritanicus
15; Jribolius castaneus
16, 1. confusus

17, 1, freesani

HYHENOPTERR

1. fAnisopterosalus calandrae
2. Choetospila elegans

3. Lariophagus distinguendus

Teshibaru Yoshida

INSTITUTE OF BIOLOGICAL SCIEMCES
UNIVERSITY OF TSUKUBA
SAKURA-BURR, IBARAKI

300-31 JAPAN

Bruchidae
Callosobruchus chineasis

13 wild type strains froa different localities in Japan

and abroad

Black colored sutant derived froa Shusenii strain,

el Mainland Chipa
€  Fukushisa, Japan
hL  Hirosaki, Japan
kil Hirosaki, Japan

Aiyazaki
Qkavasa

Hiyazaki
fkayama

Hiyazaki
Niyazaki
Miyazaki
Hiyazaki
Miyazaki
Okayasa
(kayasa
Okayana
Okayass
Hiyazaki
Mivazaki

(kayasa
Okayana
Qkayana

TIB-41
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jt  Kyoto, Japan, 1936

af HWorioka, Japan

nl  Riigate, Japan, 1964

pC  Punjab, india

sCbl Shusenji black mutant

tC  Tokyo (Mishigzhara, Wat. Inst. Agr.i, Japan
tal Tsukuba, Japan

taC2 Tsukuba, Japan

tsC Tsukuba, dapan

yC Taisha, Japan

. maculatus
12 wild type strains fros different localities in the

world,

al  B.5.A. {probably Louisianal,

hé  Bursa

t® Fresno Lab., USDA, Calif., L.5.4,
e Thailand

f@  Thailand

of Ohio, U.5.A,

rld

t@ Tel Aviv, israel (Dept. Plant Prot., Stored Prod. Res.
Res. Lab.

k8 Kyoto, Japan

g0  ¥ansas State Univ., Manhattan, X5, L.S.A.

5@ Savannah Lab, USDA, georgia, U.S.A,

[, analis Fros United Kingdos
L. phaseeli From United Kingdos
labrotes subfariatus Froa Africa

#canthoscelides obfectus Froa California, U.5.A.
Hysenoptera
Braconidae
Heterospilus prosopidis from Hasali, L.S.4.
Plerosalidae
gnicooterpmalus ralandrae, Japin
Lhaetospiia elegans froa United Kingdoa
Dinarsus basalis froe Indiz

K. fiii
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FakISTAN
LA&HORE )
Uni1versity of the Fungab {New Campus!?
Lepartment of Zoology
Tribol rum castangud
ar Fak Wild type strain
by CTC 12 Malathion resistant e
c) FS58 II Multi organophosphorus susceptible
PEOPLE™S REFUBLIC DF CHING
Bel jing

Beijing Agricultural University
Dept of Animal Srience

Tribolius castaneus
Wild type strains
i, Rase population for guantitative genetics, Guelph, 1987,
2. Inbreeding line--Eeijing, 1987
Hutant strains: pygay
1. Base population maintained with no artificial selection
and sinimun of inbreeding--Guelph, 1987
2. Inbreeding lise--Reijing, 1987,

Lac Zhang

F LA WL

. ey k
fnternntinnal Centre of Pealom

Fojish Academy of Sciences

e

! 1 T T T T i iy
AdvrnnadiURd, §A0EC pmarrrs ey Al miny 3idd Yy at ~a

RS TR A
AR S L

AL PR

RLTRIA N TN

N N E] T
Tocenfucron Duvall stoan BV

costonrenn: Herher ciramy o

NIZ TN
(NN
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INSTITUTD RACIONAL DE INVESTIGACIONES AGRARIAS
DEFARTAMENTD DE GENETICA CUANTITATIVA Y HEJORA ANINAL

Triboliue casianeus

&. wild type strains

8.
4.
10,
i1,

12,

Consein
Pardue

£.5.1.C, Madrid, Spain 1904

Purdue, USA.

fdinburgh |  Edinburgh, Scotland

Edinburgh 2 Edinburﬂh, Scotland
Campanario | Caspanario, Spain

. Coronata
. Andujar

Jere:
lsuna
Carpip
Jafo

La Coronada, Spain
Andujar, Spain
Jerez, Gpain
Osunga, Spain
Carpin, Spain
dato, Israel

Begr-Sheba Beer-Sheba, Israel

K. Mutant type strains

13, Blarck Purdue Purdue, USA,

C. Experisental lines
Originated fros the °Consejo® strain and selected for egg
laying perforsance through 42 generations

14,
15,
16.
17,
18.
19,
20,
21,
22,
23,
24,

AN-1
AN-11
AF-1
AF-13
AT-1
AT-11
BN-1
BE-1
AF-11
BT-1
BT-11

selected for

high perforsance at

" 3
[3 ]
1 B
n »
1 *

low performance at

1904
197¢

1970
1973
1974
1875
1975
1975
1975
1970
1975

1954

Teaperature {oC)

3
33
28
28
34
38
3
28
28
8
18

L1
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%o RH-I%  high cross perforzance et 13
26, SH-T4 : - : * R&S

27, BN-11 ) . ' * 33

28, SR-11 ' ’ . * N

29, RF-1 : ' ' - it

30, &F-1 . ' ? ' 28

31, RF-11 ' . . * 2B

32, §F-11 ' ' * : 28

3. 871 . ' ' ' 38

35. RI-11 high tress perforsance at 38
36, ST-11 : . : ' -
37, CTB-1  high perforsance at diff, levels of selection
i, C1B-11 ’ R ' -

9. pp-r v * v S *

A0, DTR-II " oo £t -

41, ETD-T ¢ N oo : . .

47, ETD-I1I ' v = .

43, FIB-1 * ! o o -

44, FTB-11 ¢ - = = *

B mutanis

45, antennapedia ap, VII} Furdue, 19464
46. diferencial DF, IV Furdue, 1944
47, fused antennal segeents~2 fas-7 I¥ Sokploff, 1968
48. ivory 1 7 Furdue, 1964
49, paddle, pd i Purdue, 1964
a4, peari p 11 Sckoloff, 1948
3, pegleg pg Il Purdue, 1948
il. pygmy py I Furdue, 1968
. rese re | Purdue, 1954
M.oruby b ? Purdue, 1954
Ji. short elytra sh VIl

3. squint sq  VII] Purdue, 1944
31, white w 7 Purdue, 1954
58, wine r I Purdue, 1948
59, eve mutant 7 Madrid, 1967
60. marcon & ¥ Purdug, 1977
41, melanctic stink glands—iike Nadrid, 1948
62, sooty 5 Iy Sokolotf, 1977
83, chestnut ¢ YII Sokoloff. 1977
b4, microcephalic e ¥ Sckolof®, 1977
b5, Microphihaleic Mo V] Sckoloff, 1977

Pk

&6, pink  p I1 Sokoloff, 1977
&7, Bar eye Be IV Sgkelotf, 1977
88, prothorexless ptl I Sokolaff, 1977
69. light ocular diaphraga lod [ Purdue, 1948

70, black B I Sekoloft, 1977
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Tribeliue confusug
k. ®ild type sirains

7l. Coronada La Loronzda, Spain
8, Mutants

72, treased abdeminal sternites «cas 11 Sokolof#, 1948

1, chpny-? - CatnlLF  {QLD
f eI LR
LA ;h-,.‘: ';' " fimg 5." ALY 1 v

Ka. C. Fuentes

REPUBLIQUE DU SENEGAL  Bambey,

MINISTERE DE L’AGRICULTURE

Institut Sénégalais

De Recherches Agricoles

Centre National de la Recherche Agronomigue

I. Stock list

Tribolium Castaneum (Wild type strains)
genetic origin Bambey (Senegal)

: Dr. Dogo SECK
Chef ISRA/CNBA
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UNITED KINGDOH

Umiversity of Newcastle upen Tyne

United Kingdom,

Faculty of Agriculture and Biological Sciences,

Departnent of Agricudieal wnd Buvaopmentel §

Tyne, NE1 7RU, UK.

1 Wild type straing
A. Tribolium castaneum
i. Ph-1

2. Fss-1

B. friboliwm confusum
1. Tribolum confusum

C. Sitophilus granarius
1.1022 A

2. Sitophitus granarius

D). Sitophilus aryzae (L.)

1. Sitaphitus oryzae (L.}

malathion specific resistant

malathion susceplible

malathion susceptible

Indane mszstam

lindane susceptibie

Susceptiblo

Chans, Wikvessty ol Newgastde upon

Derived from

Dr. Freemnay, INR, U
Central Science
Laboratory, Sand Hulton,

York, UK.

Central Science
Laboratory, Sand Hutton,
York, UK.

Central Science
Laboratory, Sand Hutton,
York, UKL

Central Science
Laboratory, Sand Hutton,
York, UKL

Central Science
Laboratory, Sand Hutton,
York, UK.

PREPARED BY F.M. BUGHIQ, A. RAUF AND R.M. WILKINS

TIB~41
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A. Sokoloff. A note from Justin Dixon.

Mr. Justin Dixon is Invertebrate Supply Unit Manager of the Central Science
Laboratory, D.E.F.R.A.. Sand Hutten, York, England, YO41, 1LZ. Mr. Dixon
informs me that the following changes have taken place in the Central Science
Laboratery (CSL):

Miyrs. Carol Trowe left the CSL. She was replaced by Mrs. Imogen Foster. In turn,
Mrs Foster was succeeded by Mr, Justin Dixon.

Besides changes in staff, there has been a centralization of the CSL onto one site, so
requests directed to the Librarian are to be sent to the same address for insect
requests.

The price per culture has been changed to 75 pounds plus VAT for 50-100 adults.
Depending on the genus and species, required postage and packing is charged
depending on destination and method of delivery required. Appended to this note is
a list of insects available at the CSL to external customers and general information.
The Ministry of Agriculture, Fisheries and Food (MAFF) no longer exists. It is now
called the Department for Environment, Food and Rural Affairs (D.E.F.R.A.).

For Invertebrate sales, direct inquiries to

Mr. Justin Dixon

Invertebrate Supply Unit Manager
Central Science Laboratory
DEFRA

Sand Hutton.

York, England YO41 1 LZ

Email: j.dixon@est.gov,uk

Tel: +44 (0) 1904 46 26 35

fax : +44 1904 46 21 11

Web: http://'www.csl.gov.uk

Requests addressed to the librarian should now be sent to the:

Information Centre

Central Science Laboratory

DEFRA

Sand Hutton, York, England YO41 1LZ

e-mail: Science@csl.gov.uk

Tel: +44 1904 46 20 00 Ask for Information Center).

The CSL web site is also a good seurce for center information and has full contact
details for all. Those with internet access: www.csl.gov.uk
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3

Insect Cultures CENTRAL SCIEM
LABORATORY

The following species of insect are currently available

Coleoptera
Anobiidae Common name
Lasioderma serricoine {Fabricius) Cigarefte beetle
Stegobium panicewm (Lo Biscuit beetle
Bostrichidae
Prostephanis truncatus Horn Larger grain borer
Rhvzopertha dominica () Lesser grain borer
Bruchidae
Acanthoscelides obtectus (Say) Dried bean beetle
Callosobruchus maeulatins (F) Southern Cowpea beetle
Cucujidae
Crypiolesies capensis {Walt)
C. ferrugineus {Stephens/ Rust red grain beetle
C. pusifioides (Steel and Howe) _
C. pusillus (Schonberr) Flat grain beetle
C. pusillus fuscus Letkovitch Fiat grain beetle
C. turcicus {Grouvelie) Turkish grain beetle
. zfgandae {Steel and Howe)
Curculionidae
Sitophilus granarius (L) Grain weevil Sang Hutton  York
S, orvzae (L) Rice weevil ' -
8. zeamais Motschulsky Maize weevil YosL Lz UK
Tel: +44 (0)1904 462(
Dermestidae Common Name Fax:+44 (011904 462°
Anthrenccerus australis (Hope) Australian carpet beetle Website: wiww. oSOV,

T-mail: seience@esi.gu

b

Anthrenus flavipes Le Conte Furniture carpet beetle
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CENTRAL SCIENC

LABORATORY
Coleoptera
Tenebrionidae Common Name
Tribolium anaphe Hint,
T, audeax Halstead American flour bestie
T brevicornis LeC.
T castaneum (Herbst) Rust red flour beetle
T. confusum Jacquelin du Val Confused flour beetle
T. destructor Usttenboogaart Datk flour beetle
1. freemant Hinton
T. madens {Charp.) Black flour beetie
Dictyeptera
Blanellidae
Blattella germanica 1. German cockroach
Blattidae
Blatta orientalis L. Oriental cockroach
Periplaneta americana L. American cockroach
F. australasiae F. Australian cockroach
Diptera
Muscidae
Musca domestica L. House fly
Hymenoptera
Formicidae
Sand Hutton - York
Monomortum pharaonis (L Pharoah’s ant
vo41 1LZ LK.
Fax: =44 {0)1904 452111
Anisopreromaltus calandrae {Howard)
Website: wiww.C5lgovuk
Lariophagus distinguendus (Fiirster) -

E-mail: scisnce@es! govalk
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Coleoptera

Dermestidue

Anthrenus picturatus hinfoni
A. sarnicus
A verbasci

Attagenus brunneus
A. cyphonoides

A. insidiosus

A. pellio

A. rufiveniris

A smirnovi

A, unicolor

A woodroffei

A. fasciatus fasciatus

Dermestes frischii
0. haemorrhoidalis
D lardarius

D. maculatus

L. peruvianus

Trogoderma angustum
T, anthrenoides
T. glabrum
T. granarium
T. grassmani
T. particularis
T inclusum
T, irrovatiim
T ornatum
T. sternale plagifer
T variabile
T. varium

Mycetophagidae

Tvphaea stercorea

Nitidulidae

C. hemipterus
Carpophitus dimidiatus

Ptinidae
Gibhium aegrinoctiale

Mezium affine
M americanum

Stock Lists

Mroczkowskl
Mroczkowski

{LJ

Faldermann
Reitter

Halstead

(L3

Pic

Zhantisv
{Brahm)
Halstead, Green
(Thunberg)

Kug.

Kister
L.

Degeer

Laporte de Castelnau

(Solier)
{Sharp)
(Herbst)
Hvests

Beal

Pic.
LeConte

Reitt.

(Say)
Casey
Ballion
(Mat. & Yoko)

(L3

(L3
(F)

Rozeldieu

Boieldien
Laport

TIB-41

CENTRAL SCIEM
LABORATORY
Common Name

Guernsey carpet beetle
Varied carpet beetle

Two-spot carpet beetle

Black carpet bestle

Hide beetle

Black larder beetle
Bacon beetle

Leather beetle
Peruvian larder bectle

Khapra bectle

Large cabinet beetle

Warehouse beetle

Hairy fungus beetle

Sand Hutton York

Dried fruit beetle

041 11 '
Corn sap beetle Y041 1LZ - UK

Tel: =44 (119204 4620
Fax:+44 (0}1904 4621
Website: www,osl.2ov.L

Hun}p beetie

-rmail: 3¢

It

fence@esl.gov

American spider bectie
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Coleoptera

Prinidae

Niptus hololeucus

Ptinus clavipes

P. exulans

P. pusiflus

P. sexpunciatus

Fectus

Pseudenrosius hilleri
Sphaericus gibboides
Stethomezium squamosum

Tipnus unicolor

Trigonogenins globulus

Silvanidae
Ahasverus advena
orvzgephilus acuminatus

(. mercator
O surinamensis

Tenebrionidue
Alphitobius diaperinus
Coelopalorus foveicollis
Gnatocerus cornufus
(. maxillosus
Latheticus oryzae
Palorus cervionoides
P. ficicola

P. genalis

P. ratzeburgii

P. subdepressus

Sitophagus hololepioides

Tenebrio molitor
T, cbscuris

Stock Lists

Faldermanm
Panzer
Erichson
Stugm
Panzer
Boieldien
{Reitter)
{Boieldien)
Hinton

(Piller and Mitterpacher)

Solier

Waltl
Halstead

{Fauvel)
(L)

{Panzer)
(Blair)
(439
(F3
Waterhouse
(Pascoe)
(Pascoe)
Blair
Wissmaon)
(Wollaston)

{Castelnay)

L.

Common Name

Brown spider beetle

Australian spider beetle

African spider beetle

Globular flour beetle

Foriegn grain bectle

Merchant grain beetle
Saw-toothed grain beetle

ELesser mealworm

Broad horned flour beetle

Slender horned flour beetle

Long headed flour beetle

Small eyed flour beetle
Trepressed flour beetle

= Yellow mealworm

Dark mealworm

53

CENTRAL SCIENC
LABORATORY

Sang MHution © York
Y041 1LZ - UK.
Tel: +44 (071904 462000
Fax:+44 (0)1904 482111
Wabsite: www.cslEOV. LK

E-mail: sclenced@posl.gov.uk
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Lepidoptera

Gelechiidae

Sitotroga cereallelln

Pyralidae
Ephestia cauteila

E. elutells
E. kuehniella

Galleria mellonella

Plodia interpunctella

Tineidae
Tinea pellionella

Tineola bisselliella

Psocoptera
Liposcelidae

Liposcelis bostryehophilus
L. subfucus

Trogiidae

Lepinotus patruelis

Trogium pulsatorium

Thysanura

Lepismatidae

Lepisma saccharing

Stock Lists

Qlivier

Walker
Hibner
Zaller

Linnaeus

Hibner

Lannacus

Husenel

Badonnel

Broadhead

Pearman

CENTRAL SCIE
LABORATOR

Commoen name

Angoumois grain motl

Tropical warchouse moth
Warehouse moth
Mediterranean flour moth

Wax moth

Indian meal moth

Case bearing clothes moth

Webbing clothes moth

Stored product psocid
Outhouse psocid

Black domestic psocid

Larger pale booklouse
Sand Hutton Yo
¥041 117 UK
Teb +44 (011804 462
Fax:+44 (011904 46

Silver fish

Welsite: www.oshEs
-

Lomiai sciznced@eslg
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Mite Cultures

DEAD mites of the following species are available:

Asticmata
Acaridae
Aearus siro

Caloglyphus beriesei

€. oudemansi
. redikorzevi

Tyroborus lini

Tyrophagus brevicrinatus
?_1. longior ‘

I. neiswanderi

T. perniciosus

T. putrescentiae

Carpogivphidae
I Carpoghiphus lactis

{(Michasl)
(Zachvatiin) Glycyphagidae
{Zachvatking

Blomia tropicalis
Oudemans

Glveyphagus domesticus
Robertson
{Gervais) Lepidoglyphus destructor
Johnston and Bruce
Zachvatkin
(Sctrank) Pyroglyphidae

Dermatophagoides farinae
D. pieronyssinus

55

(L)

van Bronswijk et al.

(De Geer)

(Schrank)

Hughss

{Trouessart}

DEAD mites of the following species MAY BE AVAILABLE commercially following further discussion on

nature of work:
Astigmata
Acaridae

Acarus farris
A. gracilis

Alewroglyphus ovatus

Rhizaglyphus callae
K. robini

Suidasia medanensis

Thyreophagus entomophagus

Pyroglyphidae

Dermatophagoides microcerus.

(Oudemans)
Hughes

{Troupeau)

Ohidemans

Claparede

Cudemans

(Labouibéne)

Grithiths and Cunnington

Tyrolichus casei
Tyrophagus palmaruin

T. similis
T. tropicus

Glyeyphagidae

Austroglveyphagus genicularus

Qudemans
Oudemans

Volgin

Robertson

(Vitzthum)

All the species listed may be available as live cultures following further discussion
on nature of work
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invertebrate Supply
Service

The Cenirai Science Laboratory’s Invertebrate Supply Unit maintains
over 100 species of insect and 36 species of mite which are mainly pests of
stored products and of public health importance.

Cultures are maintained by highly trained specialist staff and are
housed in custom-built computer- controlled constant environment Teoms,

Strict quality control systems are in place to ensure all cultures provided
are of the highest quality. All cultures are regularly checked by qualified
taxonomists and certificates of authenticity are provided with each culture

purchased.

Insects and mites can be provided at any stage of their life cycle.
Specific ages can also be provided.

Regular orders can be supplied under commercial contract

Information on culturing requirements is included with each insect
purchase.

Availability
The majority of orders can be supplied within 3 days

However . if large numbers or specific ages of insects / mites are rsquired
please contact us direct and we will advise yvou of delivery time.

Customs and quarantine regulations

Overseas customers are requested to include any necessary licences or
documents with their request.

For further information please contact: Mr Justin Dixon

1.S.U. Manager
or visit the Central Science Laboratory web site which details further
information on CSL and the services provided:

TFel: +44 (0)1904 46 26 35
Fax: +44 (01094 46 21 11
www.esl.ogov.ek  e-mail;  isu@csi gov.uk

TIB-41

CENTRAL 5CIEI
LABORATOR

Sand Huttor - Yor
Y041 1L UK,
Tel:+44 (011904 462
Fau, +44 (031904 45
‘Wehsite: www.cshgoy

E-mail: science@csh.gt
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CENTRAL SCIEN(
LABORATORY

The Ceniral Science Laboratory (CSL) is an executive agency of the
Department for Envircnment, Food & Rural Affairs (DEFRA). CSL
can provide experts and consultants from a wide varicty of fields:

Agricultare and Eavironment R&D:

Acarology - analytical chemistry « behavioural biology o
biochemistry » biotechnology » entomology » information
services » microbiology « nematology s ornithology « pest
management » plant pathology « statistics » survey technigues
virology.

Food R&D

Authenticity  testing o chemical analysis « atlergy »
microbiology » FAPAS « FEPAS

Our services are specialised , high value , high quality business to
business offerings. For further information please contact:

CSL

Sand Hutton Tel: +44 (03 1904 46 20 00
York Fax:  +4 () 10944621 11
Y041 11.Z, UK e-matl: sciencei@icsl. gov.uk

Tel: +44 {1904 462000

Pax —da (031004 262111

Website: www.osLZov Uk

E-maii: science@os: gov.ik
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Insect and Mite Culture Order Form

#
LT L T U U USSP PP
Address: ... SUTUUTTUTE U TP T USSR

Tl IO oo, TR IO e F-t12: vveverereereneennens

For nesw customers oniy: How did you find out about CSL’s invertebrate supply service? (please tel appropriate box)

Advertisement Website | Conference/ Exhibition Colleague | Other (please specifi)
I | e L] e
{please nome jornrnal/imagazineg) (please give details}
Species Quantity™® Adalt/Larvae Price®
£
Subtotal
(Note: VAT is not pavable for orders paid from outside UK) VAT
TOTAL
# An insect cutture contains 50-100 insects and costs £75.80 + VAT,
Mite cultures can be supplied efther live or dead (min. order 5g dead mite culture), Price £406.00+ VAT,
For quantities greater than the above, prices will be increased pro rata.
For special reguirements please contact the Invertebrate Supply Unit for a quote.
Invoices will be sent on completion of order, Payments must be made in Sterling
Date required:
Please send completed form to:
Mr J Dixon Telephone: +44 (0)1904 46 26 35
Central Science Laboratory Fax: +44 (031904 46 21 11
Sand Hutton E-mail: 1. dixon@csl. gov.uk
York Y041 1LZ
UK
ISU use oniy
i -
% Date Date 5L order
received ... despatehed: ... U1 JOUUOUPUTOTORRO
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SLOUGH, BUCKS, U.X.

TROPICAL DEVELOPNERT AMD RESEARCH INSTITUTE (FORMERLY TPD)
STORAGE DEPARTHENT

OVERSEAS DEVELOPHENT ADMIRISTRATION

FEST BIOLOGY AHD INSPECTION SECTION

TROPICAL DEVELOPHENT AND RESEARCH INSTITUTE (TDRI

The Tropical Developeent and Research Institute {(TDRI) was
formed 1 April, 1983, following the amalgamation of the Tropical
Products Institute and the Centre for Overseas Pest Research
The Pireckar of Yhe Inclitute fo Do, Eolenle Thede o7

terwerly birector of the Tropical Frodects Enstztute.

The Institute, part of the Overseas Development Adainistratios
and funded from the aid prograsee, will provide techaical
assistance to developing countries. The budget will total over
eight aillion pounds in the financial year 1983/84.

TDRT will continug to work on post-harvest technology and pest
and vector sanagesent for the benefit of developing countries,
by controlling the pests harmfu) to agriculture, stored products
and public health, and by improved processing, storage and
sarketing of agricultural fisheries products.

The e2in esphasis of its work in scientific research and
developsent, sarketing, information, advice and training will
centre on the ieprovesent of food supplies in accordance with
the #ajor objectives of the Britich overseas aid programsg,
Work will alse continue on certain non-fopd crops of particular
isportance to developing countries. These activities xill be
carried out, as at present, ip the UK and overseas in countries
throughout the developiag world,

Since post harvest technology and pest and vecior sanagesent are
broad and varied subjects, TDRINii! concentrate its activities

- in these areas where it has a comparative advantage in teras of

gxperience, knoeledge and cost-effectiveness, Close cooperation
will continue with governsent organizations, universities and
industry in developing countries, the UK and other

industrialized countries, and with suitilateral and bilateral
aid agencies.

Regquests froe developing country govenaents qualifying for
British aid will be channelled through the Overseas Developrent
Administration, which say commission TORI to carry out the work
if it Yies within the scope of its terss of refterence, and if
resources are available, In addition, TDRI may, subjert to the
claims on its resources coasissioned by 0OA, accept contracts
for relevant work on behalf of deveioping countries from
pultilateral aid agencies and other organizations,
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DRI is based in London, although relocation to a mew site
outside the central London area is under consideration. It
currently esploys over 4540 staff.

fequests for information, advice, investigations or training
should be sent fo:

The Birector

Tropical Developeent and Research Institute
Sh-62 Bray’s Inn Road

l.ondon ¥C1Y GLU

Liglend Sl AL el

All stocks are maintained at 27 degrees centigrade and 707 R.M.
The stocks listed below are those currently maintained for
cngoing research projects. Diher storage pest species are kepl
in culture from tise to time for training or short research
projects.

1. ¥ild type strains
A, Colegptera

Bostrichidae
i. Prostephanus truncatus ~- Mexico, Tanzania

Bruchidae

1. fcanthosepiides chtectus -- Swaziland: Turkey

2, Lallpsobruchus apalis -—- MAFF Lab., Slough; Indonesia

3. Talloschruchus chimensis -—— Nepal; Kenya

4. Callosobruchus satulatus -- Brazii, 2 strainsy Migeria,
2 strains; Oman; Semegal; Sierra leone; Turkey; tipper
Vpita; Yesen.

5. Caryedon serratus -- Unknoxn

&. labrotes subfasciatus -- Ugande (collected from cowpeas

and bred on cowpeas); Colosbia.

Curculionidae
1. Sitophilus oryzae -- Peru (pulse-feeding strain bresding

on split peas)
7. 5, zeamais -- Mexico
B. lepidoptera

Salleriipae: Corcyra cephalonica -- Malaw

Gellechiidae: Sitotropga cersalella -- Sudan

Phycitinae: Ephestia cautells -- Brazil
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[HEMICAL CONTROL SECTION

{sipcks of some kajor beetles pests are ssintained, under
seiection pressure with insecticide where necessary, in order to
enable the FAD recoesended wethods for the detection and
seasurement of resistance to be carried out. Incoaing strains
trom abread are screened and the aethods are desoastrated in
training prograas,}

Coleoptera

Hostrichidae
Prostephanus truncatus—-Straias tested for phosphine
resistance: Botswana; Indonesia; Mali (B strains) Nepal;
Kigeriaj Pakistan {2 strains) Singapore; Sri Lanka (4 strains);
Turisia; Zisbhabwe,

Bruchidae
hcanthoscelides obtectus -- Ethiopia
Callosshruchus chinensis -- India

Curcelienidae
Sitophilus oryzae —— Inmsecticide-susceptible strain
{referepce strain) -- viz BAFF Lab, Slough

S, pryzae -- Malathion and lindane resistant strain
{A.76) -~ via MAFF Labk,, Slough.

Tenebrionidae
Iriboliue castaneus -- Multiple insecticide-resistant
strain {CTC 12} ~- australia
T. castaneun -- Malathion-specitic resistant strains
tkano C} -- Nigeria
I. castaneur -- Imsecticide-susceptidie strain {reference
strain) -- MAFF Lab, 5lough

br. P. F, Prevett
Deputy Head of Departaent
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TOR] is hased in London, although relocation to & new site
putside the central London area is under consideration. It
currently employs over 450 staéf,

Requests for inforsalion, advice, investigatiops or traising
should be sent tos

The Birector

Tropical Developsent and Research Institute

ab6-h2 Gray's Inn Road

London WC1Y BLU

Enplend {Tobaphone (1003 BAIE

A11 stocks are saintained at 27 degrees centigrade and 701 R.H.
The stocks listed below are those currently saintained for
ongoing research prejects. Other storage pest species are kept
in culiure from tise to Yise for training or short research
projects. ‘

[. #i1ld type strains

Fa) [ PSR B
H. WOLEOQPTETd

énobiidae
1. Lasioderee serricorne a. Unknown
2. Stegobius paniceua &, ex-MAFF
Bostrichidae
t. Ddinnderus distinctus 3. Tapiania
Z. D, minutus @. Indonesia
A D, _porrellus a, Togo
4, Prostephanus truncatus a. Copsta Rica
b Mexico {3 strains)
t, Nigeria
d. Tanzania {4 straims)
e, foge
f. Kenya
3. Ehyzopertha dosinica 3. Ex-#RFF
b. Angolat
C. Kenya {3 strainshitd
d, Mali t
e. Borocco
t. Kepall
g. Sri Lanka
Bruchidae
i. Acanthoscelides obtectus -- a. Colosbia {2 strains!
b, Uganda
t. Lishahwe
2. Lallosobruchus analis -- &, MAFF Lab,

3, Lallosobruchus chinensis —- a. Indonesia

Pt B A R P R R L TR

4. Lallpsabruchus sarulatus -~ a, Uganda

4. Carvedon serratus #, India
t. Iabrotes subfasciatus -- b, liganda

TIB-41
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Lurculionidae
i, Sitophilus oryzae

i. Borgal sirains g Ex-HEFF
b, India
t. Horocee
¢, Iimbabwe
it, Pulse-feeding a, Burma
2. 8. zeamais -- a. Ex-NAFF
b, India
Derzestidae
1, Bereestes aber 2o By-RETE
2. D. maculatus a, Jasaica
3. Trogodersa granarios &, India
b. Sudan
Histeridae

i, Teretriosces nigrescens . Bexico

Lophorateridae

1. Lophocateres pusilluc a. PRilippines
Silvanidae

1. Rhasverus sdvena 2, Ex-NAFF

7, Dryzaephilus sp. a. Xeaya (4 strains!

3. Dryzaephilus surinamensis &, Ex-MAFF

Tenebrionida
1. 1. castaneus Ex-KAFF
T . Botcwapat
. Indonesia (2 strains)
Kerya %
. Malbit
Moz zahigue
. Pakistang
Philippines +
i. Sri Lanka
j. Thailand {3 strains)did+
k. lishabwe {2 strainsit

s

SrouD e T o M1 E2F

o

2._}atheti£us oryzag a. Ex-MAFF
3. Boatocerus corautus a, Ex-NAFF
4, Palprus subdepressus a. Ex-MAFF

Key

$ Nusber of strains which have tp date been found Yo be
Phosphine resistant.

+ Malathion resistance noted.

$ Pirimiphos sethyl resistance noted.
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E. lepidopierz

Pyralidae
t. Coreyra ceghalonica a. Ex-KAFF
2. phestia cavtelia a. Ex-WAFF
b, Ethiopia
3. Ephestia elutella a. Ex-MAFF
Bellechiidae:
1. Sitptroga cerealella a. Sudan

CHEMICAL CONTROL SECTION

{stocks of some major beetles pests are maintained, under
selection pressure with insecticide where necessary, in order to
enable the FAQ recommended sethods for the detection and
geasurenent of resistance to be carried out. Incoming strains
from abroad are screened and the sethods are desonstrated in

training prograes.}
Wild type strains
foleopters

Bestrichidae
Prostephanus truncatus--Strains tested for phosphine
resistance: Botswana; Indonesia; Mali (B strains) Nepal;

Nigeria; Pakistan (2 strains) Singapore; Bri Lanka (4 straine};
Tunisia; Iimbabwe,

Bruchidae
Acanthoscelides obtectus -- Ethiopia
Callpspbruchus chinensis -- India

furculionidae
Sitophilus gryzge -- Insecticide-susceptible sirain
{reference strainl - via MAFF Lab, Slough

8. oryzae -- Malathion and lindane resistant strain -
{A. 76} —~ yia NAFF Lab., Siough.

Tenebrionidae
Triboliue castaneua -- Hultiple insecticide-resistant
strain {LTC 12) -- australia
T, castaneus -- Malathion-specific resistant strains
{Kanp [} -- Nigeria
T. castanpys -- Insecticide-susceptible strain {reference
strzin) -— MAFF Lab, Slough

Dr. Chris P. Haines

TIB~41
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YUGOSLAVIA

INSTITUTE FOR4BIOLOGICAL,RESEARCH
“SINISA STANEKOVIC”
UNIVERSITY OF BELGRADE
DEPARTMENT OF INSECT PHYSIOLOGY & BIQCHEMISTRY

1. Morimus funereus, L. {Cerambycidae - Coleoptera), wild type,
Fruéka Gora & Derdap, Serbia (geographic origin)

2. Cerambyx cerdo, L. (Cerambycidae - Coleoptera), wild type,
Frugka Gora, Serbia.

3. Tenebrio molitor, L. (Tenebrionidae - Colecptera), wild type,
Fruska Gora, Serbia

4. Lymantria dispar, L. (Lymantriidae - Lepidoptera), wild type,
Despotovac, Serbia

Dr. Zlatko Prolic, Ph. D.
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R.W. BEEMAN'S TRIBOLIUM HOME PAGE

A. Sckoloff

Biology Department

California State University

San Bernardino, California 92407.

*R.W. Beeman’s Tribolium Home Page

For those who are not aware that Tribolium has a Home Page prepared by R.W. Beeman and
accessible at the address http://bru.usgmrl.ksu.edu/beeman/tribolium it is included in this issue of
the Tribolium Information Bulletin. It was last edited August "3, 1998, and it contains
information on techniques on how to handle beetles in the laboratory as weil as an up-to-date
description of mutants and their linkage relationships, something which was also available from
their extensive stock lists published in the TIB. On behalf of its readers, the Editor thanks Dr.
Beeman and his group for their efforts in making the Home Page as current as possible.
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R.W. BEEMAN'S TRIROLIUM HOME PAGE

Tribolium Heome Page http:/fbre usgmel ksu.edwbeemarn triboliumy

Welcome to the Tribolium Home Page

This site contains data and articles about the genetics of the red flour beetle,

Tribolium castaneum, and related species. Work being done in Dr. Beeman's
laboratory involves both standard and molecular approaches.

. Standard Genetics

» Beetle Handlin

> Linkage Maps
o Mutants

« Medea: Maternal-Effect Selfish Genes
« Insecticide Resistance in Tribolium

. Download these Web Pages for local use on your PC.

oy

: SR g
To Dr. Beeman's Page
To Biological R rch Uni

Send comments or questions to
beeman{@u rlksu.e
haas{zu rh.ksu.edu

Last Edited: August 13, 1998

toftl 9/18/98 2:23 PM
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BEETLE WRANGLING TIPS

Lof7

Fad

BEETLE WRANGLING TIPS

(An Introduction to the Care and Handling of Tribolium castaneum)

TIB-41

http://bru.usgmel ksu.eduw/beeman/triboliumy/wrangle/wrangle html

Fraines|
Version

Index

Sub culturing
Paper Transfer

Scoop or Spoon Transfer
Sieving Transfer
Pan Sorting (after sieving)
Use of Topping
Suh cnlturing Schedule
Diseased Stocks

Trouble Shooting

Trouble Prevention

Disease & Mites

Developmentgl Rates of Tribolium castaneum

Sexing Tribolium

Pupae - Materials
Pupae - Methods

Adults - Materjals
Adults - Methods

A. Subculturing

1. Paper transfer- The use of paper strips to transfer adult beetles from an older stock jar to a new one
is the quickest and easiest method. Paper strips approximately 5" X 1" are used for sub culturing pint
and quart jars. In a bottle with many beetles on the surface of the flour, put the paper strip into the mass
of beetles,and wait for them to cover the bottom 1/4 - 1/3 of the strip. (If the jar has fewer adults on top,
tilt the jar slightly to one side. Adults will gather in the low side, where you can collect them on the
paper strip.)Then quickly but carefully withdraw the strip from the first jar and insert it into the jar of
new flour. Shake the paper strip and tap it against the sides of the jar to remove the beetles. Repeat the
process until the desired number of beetles is transferred. Discard that paper strip and use a fresh one for

the next jar you subculture.

Smaller 57 X 3/4" paper strips are used for sub culturing square bottles or vials. The smaller strips may
be cut even narrower for easier insertion into the smaller containers. Alternately, a 3/4" strip can be
"bowed" along the narrow edge with the fingers to provide easier insertion into the vial and a more
effectively shaped paper strip surface for collecting a smaller population of beetles which are being tilted
to one side of the curved surface of a vial (or corner of a bottle)to concentrate them.

(Note: Use one clean strip of paper for each culture jar sub cultured.It's best not to lay the strip down on
any surface while sub culturing a jar because of the possibility of a stray egg, larva or adult clinging to it,

and being introduced into your jar as a contaminant. )

Use paper transfer whenever possible...it helps prevent transfer of disease via equipment if disease is a
probiem, and minimizes the possibility of contamination from a stray egg or small larva left in the sieve

9/18/98 2:26 PM
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or pan.It also selects for the healthiest, most vigorous beetles (with the exception of stocks of beetles
with short /defective legs that have difficulty climbing a paper strip.

It's a good idea to spot check each stock sub cultured at the time of each subculture. Just place an extra
10 beetles in a petri dish, cool on ice, and inspect the beetles for proper phenotype. Discard the beetles
used for spot check. (If your stock is very small, and every beetle counts,save them, but be very
conscientious of good "ot;t;;sterile technique."(i.e., "bang" each petri dish lid and bottom on the
tabletop before each use to dislodge any stray eggs or larvae.)

TGP

2. Scoop or spoon transfer- For Dch-3, and other mutants with very short / defective legs, use a small
scoop or plastic spoon to collect adults from one jar or bottle and transfer to another."Sterilize" the scoop
or spoon by rapping against the table top several times on both sides. Tilt the bottle so adults move to
one side to concentrate them for scooping. Scoop carefully to prevent mashing any beetles against the
side of the container. Avoid scooping flour as much as possible. (You just want to collect 168i-ectmtnt
live, healthy adults.) Again,it's a good idea to spot check each stock as you subculture it. Place about 10
adults in a "sterilized” petnl dish as mentioned above,

TOP

3. Sieving transfer ("Sterile technique”)-When paper or scoop transfers are not possible, sieve and
select live beetles for subculture by using the following protocol:

Bang sieves, receiving pans, and aluminum sorting pans fimnly and thoroughly on wastebasket Lid
immediately before and immediately after use. Bang the plastic transfer funnel lip sharply on the
tabletop or wastebasket lid several times.

Inspect banged equipment visually for presence of clinging larvae or adults. If larvae are stuck in the
sieve, try to dislodge by additional banging. If this fails, gently pcke at them with a brush to encourage
them to go on through or withdraw, whichever is the shorter route to getting out. Be careful not to
damage them while they are caught in the sieveIf they bleed onto the sieve, their blood and body fluids
will corrode the screen.

"Squeegee' sterilize brushes between thumbnail and index finger before using each time.

Always sieve into a receiving pan, never onto the table top! Sieveany flour which contains larvae as
quickly as possible, withcontinuousagitation dump siftings immediately into sorting pan to minimize
the opportunity for larvae to try to crawl through screen and get stuck For those caught in screen,
dislodge first by banging sieve against receiving pan (first up-side-down, then right-side-up). Dislodge
any remaining larvae by poking or "tickling" through screen gently with brush. Don't use se=eslateral
brushing action to dislodge stuck larvae --- rough treatment can squash larvae, and hemolymph from
injured larvae can corrode screen of sieve!!

After sieving diseased stocks, wipe down the sieve and receiving pan with alcohol and dry completely (
place on a heat source such as a scope light source, or top of hot incubator, to evaporate excess moisture
and soivent)

TOE:

4. Pan sorting {(after sieving)

a. Adults - Count or sort the beetles collected in the aluminum pan by brushing adults into a petri dish
with a small to medium sized brush.If your sample has a very large number of adults in it, flying beetles
can be a problem. {Beetles seem to get more excited and want to {ly away when crowded, or when
conditions are hot and humid.) You can minimize the problem by first putting all the collected beetles in
one or more petri dishes and place lids on the dishes. Then return smaller porticns of beetles to the

9/18/98 2:26 PM
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aluminum pan for sorting a bit at a time.

b. Pupae - If collecting pupae from a jar with a spoon, you can exclude many adults by tilting the jar to
one side. Adults will move to the low side, and you can scoop from the center (Be sure to"sterilize"the
spoon first by wiping off and rapping it against the table top several times on both sides!). Sieve, then
brush adults and larvae into one petri dish, and brush pupae into another dish.

Note: Sorting adults, pupae, or larvae with a brush is easier if accumulations of exuvia {castoff skins) are
first removed. One method to remove them is by gently blowing them out of the pan, using a
side-to-side and near-to-far sweeping motion with your breath, blowing them into a waste basket. it
usually takes 3 to four "sweepings"to get most of the exuvia out. (Be careful to blow gently enough that
only exuvia, and some dead adults are blown out --not the live aduits, pupae and larvae. Dead beetles
and exuvia are lighter than live ones and careful blowing helps to separate them.).

Another way of separating pupae from adults and larvae is to sift the whole jar, place the adults, larvae
and pupae (the siftings), into a petri dish or other ciean container, then work with small amounts of the
siftings.For each lot, blow off the skins, then shake down the adults and pupae,leaving the larvae, Pour
the adults and pupae onto a petri dish 1id in a covered sieve receiving pan, and let the adults run
off,leaving mostly pupae. Exuvia can also be removed by vacuuming the siftings from a quart jar before
placing in the aluminum sorting pan.

TOP

5. Use of topping - Topping (coarsely ground wheat) is used to give beetles traction on the flour so they
can right themselves if they fall onto their backs (while many beetles in a container can help each other
get up, a lone beetle can get stranded on its back and starve to death!).

Use topping if:

a. Population density is low due to disease or mutation.

b. Adults have impaired ability to right themselves due to a mutation affecting leg size or shape. For
instance, it is wise to use topping with stocks of Deh-3 since they can't get around as well as beetles with
normal sized and shaped front legs, and since they have lower fertility than other strains.

Top

6. Subculturing schedule - If using a 30°C incubator temperature, subculture heavily used stocks
weekly.Other stocks may be subeultured every other week or monthly.

7. Diseased stocks - Diseased stocks should be subcultured every two days to dilute the disease
organisms. Transfer only live beetles! Dead or moribund beetles should be discarded.

B. TROUBLE SHOOTING

If a stock is not producing progeny, check the following:

. Are there any adults still alive? If there are live adults, check 1o see if they are all males (some
disease seems to plug up and kill the females first).

2. Is there evidence of disease..... .dgad, dried, and sometimes darkened, larvac and pupae? {"Licorice
stick” 1s a good descriptionfthefofldead larvae's appearance. Dead pupae appear discolored and
mummified, and are often ¢ gwed on by the adults.)

3. Are there mites in with the adults, or clinging to the adults? To differentiate between grain mites,
psocids, and parasitic mites, you can ook at this web page to see what grain mites and psocids look
like.

9/18/98 2:26 PM
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o Parasific mites tend to hang all over the adulits, sometimes to the point of giving them a frosted
look, and also hide under the wings and elytra. They seem to prefer female beetles, possibly as
a way of being near eggs which they may feed on.

o A permanent or long term cure is possible. Follow this link to view the section on parasitic
mites in the "Disease & Mites” part of this guide.

ToOP

C. TROUBLE PREVENTION

1. Keep all containers of beetles or culture flour closed or covered when not being used or worked
with.

2. Bang pans and sieves up-side-dowst vigorously against wastebasket lid before and after each use to

remove any remaining eggs or small larvae.

Wipe off and rap spoons and scoops against table top before each use.

"Squeegee" sterilize brushes before each use,

If beetle adults, larvae or pupae are found on the tabie top as a result of sieving, discard untess you

saw it fall and are 100% certain of its origin! (It helps (o begin with a spotiess working surface and

floor, This helps increase the probability of an accurate recovery of a dropped or spilled beetle. It

does not insure against accidently picking up a "fiy-in" in place of the intended beetle!).

6. Don't house beetles in airtight containers, and don't push corks tightly into mouths of vials. Insects
neced fresh air!

Al

TOP

D. Disease & Mites

Eggs may also be collected on Gold Medal flour (or other equally fine flour), and a new stock begun
from the debris-free eggs. Allow the adults to lay eggs on the fine flour for 24 hour pertods of time. Each
day, collect the eggs by double sieving. This method involves using two sizes of sieves,a #25 and a #50,
stacked one on top of the other . The #25 is placed on top, with the #30 between the #25 and the
receiving pan. Aduits remain on the #25 sieve and can be placed temporarily in a covered, sterilized petri
dish. The eggs will be retained on the #50 sieve, and can then be transfered to a clean petri dish.
(Alternately, if the two sieves being used are warped and difficult to separate after sifting, egg collection
can be done in two separate siftings: separate the adults from the flour using only the #25 sieve first,
then sieve out the eggs using only the #50 sieve. ) All extraneous material (frass, debris) can then be
removed from the collected eggs using a small brush. Put cleaned eggs in jar or bottle of fresh flour for
development. This works for ridding a stock of mites as well as disease.

Parasitic mites can easily retard or destroy an otherwise healthy stock. The mites hang all over the

adults, sometimes to the point of giving them a frosted look. They seem to prefer females. A permanent
or long term cure can be achieved, with a lot of work.

1. Initially, a subset of adults needs to be cleaned. This means putting them on ice and removing the
mites with a vacuum probe or aspirator. Mites are persistent, and can also hide (safely) under the
elytra.

2. When the beetles are recovered, put them in fine flour with topping for egg collection.

3. Collect the eggs 1-3 days later (depending on the number of adults ovipositing).

4. Now come the hardest part. Put the eggs on some dark paper or other good-contrast surface, under
the microscope. With an insect pin and a small vial of ethanol, remove EVERY THING that is not &
plump, healthy egg. Dip the head of the pin in the ethanol, and then blot up the trash. Swish and
repeat.

5. Be careful of mites that are feeding on the eggs, as they swell up almost egg-size, and the egg wraps
around them as it is depleted. Also look for loose mites roving the surface. Roll the eggs over.

§. Put the now "sterile” eggs in new flour, Keep infested cultures and healthy cultures separate.
Disinfect your equipment.
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E. Developmental Rates of Tribolium castaneum

Rearing Temperature 30°C  34°C

Egg 3days 2days
Larva 20 days 15 days
Pupa 4 days 3 days

Repreductive Maturation JSdays 4 days

Total time egg to egg 32 days 24 days

(The reproductive lifetime is 3-4 months for females and 4-6 months for males. Isolated males have been
known to live for up to a year)

Note: At 22°C, development is much slower.

1o0P

F. Sexing Tribolium

Separating the sexes is necessary in order to run a number of genetics tests. Both adults and pupae
can be sexed. If the intended cross must be a virgin cross, 1t 1s necessary to sex the beetles as pupae
to insure mo previous mating has taken place. Following are some materials and methods which
have worked well in our laboratory, plus suggested alternate materials you might use.

T0P

1. Pupae (Sexing beeties as pupae rather than as adults is easiest since pupae move very little compared
to the adults,and do not need to be immobilized by cooling them onice.)

a. Materials (Microscope, light source, working surface, manipulating tools)

Microscope: A stereoscope is needed to sex the pupae. You will want to be able to magnify the
pupae by at least 20 - 30X.A zoom lens stereoscope is very handy.

Light source: A good light source will reduce eyestrain if you are going to be looking at many
pupae. The best is a fiberoptics light system. It is both a cooler light source than conventional
lights,and those on gooseneck pipes can be aimed at exactly the area you need to focus on. We use
a fiber optics light with two light pipes. If you use a standard light, be careful not to overheat your
pupac by having the light source too close to them.

Working surface: A small plate of a non-static generating material (approx. 3" x 4"} is very handy
for separating the sexes. We use a 3" x 4" piece of styrofoam backed posterboard.This has a
thickness of about 1/4" which makes it easy to pick up,is light weight, and has a smooth surface to
work on. We have chosen a deep blue color, since that color provides a good contrast to the color of

the pupae. Any dark color will do. Light colors should be avoided because they cause a glare from
the lights.

Manipulating tools: A small natural bristle brush can be used to move the pupae on the "plate”.

9/18/98 2:26 PM
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Alternately, a commercial or a homemade vacuum probe can be used to manipulate the pupae. We
use a version available through the Jensen Tool catalog, which is hooked up to the vacuum system
in our building. (The same probe could also be connected to smali electrical vacuum pump). A
much simpler version can be made from a plastic drinking straw, a 2-foot piece of flexible rubber
tubing (approx. 1/8" internal diameter), and a plastic pipette tip.In this case, the vacuum is supplied
by the user's mouth.

Other: Plastic petri dishes or other small containerscan be used to temporarily hold the pupae
both before and after sexing. These same containers, or small bottles or vials which contain about
1"of flour can be used to hold the pupae until they eclose to aduithood.Any container used for this
purpose should have a lid which would keep the wandering adults from escaping. (The lid also
needs to have small air holes placed in the top if it is a very tight fitting lid. Petri dish lids do not
need air holes.)A plastic funnel is handy for pouring pupae or adults from a sorting pan into a
bottle or jar.

TOR

b. Methods

1. Tilt dish and tap some onto the sexing plate.

2. Using a small brush or vacuum probe, line up the
pupae in a horizontal line about half way down the
plate (have them all facing the same direction, i.e.
ali heads up or all heads down).

3. Asyou look at each pupa under the microscope to
determine the sex, brush one sex into a new hne
above the original line, and the other sex into a new
line below the original line. When this process is
done, you should have two new lines in place of the
old one; one with males and one with females. Use
the diagrams at right to identify males and
females (Tip: Ignore the two pointed structures at
the very end of the pupa - these are the urogomphi,
not the genital papiliae. The female papillae, which
are much larger than those of the male, are two
finger-like structures just anterior to the pointed
urogomphi. The male papillae are enough smaller
that they look like just fingertips rather than
fingers.).

4. Double check your work. To do this, it is important
to brush one of the sexes off of the plate into a petri
dish or other container while you double check the ! A erer BENE e
other sex. (Pupae can't walk, but they can roll or squirm, and 1f you leave both sexes on the
plate while double checking them, one could squirm into the wrong line or group, undoing
your careful sexing!) Look at each pupae again to verify its sex, placing missexed pupae in the
correct group. You might want to check your pupae a third time just to be sure while you're
getting the hang of it.

5. Label your containers and place each sex in a separate container with flour to allow them to
eclose to adulthood. (You can use them for crosses once the adults have darkened to brown.).

2. Adults

a. Materials (ice bucket, ice block)

lee bucket: Any container which can hold crushed ice can be used to precool adult beetles. The
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small styrofoam boxes or buckets which are used for picaics or fishing are perfect for this..

Ice block: This is used to keep the beetles immobile while you are looking at them under the
microscope. We use small, flat plastic tissue culture bottles which we fill with water about 1/4"at a
time until they are mostly full. (Don't §ill any container completely full because it will crack or
burst when frozen!) Any low-profile container which can hold crushed ice could be used; for
instance, a large petri dish full of crushed ice. The pre-cooled beetles are then placed in a smaller,
low-profile container (such as a smaller petri dish lid), and this smaller container of beetles is
placed on the larger low-profile container filled with ice. You should be able to place this
assemblage under your stereoscope.The beetles should remain immobile long enough for you to be
able to sex them. (Tip: The ice eventually melts, allowing the beetles to "wake up", so you will
want to }Jimit the number of beetles you sex at onetime to a number compatible with the "staying
power” of your cooling equipment.).

TOP

b. Methods
1. Collect adults from stock (using methods mentioned above in Wrangling Tips) and place in a
covered petri dish or other container for temporary holding. Put the container of beetles on the
crushed ice in the ice bucket to precool them before putting them on the ice block.

. Tap a small number of adults from the petri dish into a smaller flat container on the ice block.

DRI

. Line up the adults as with the pupae above, and separate
them into two new lines according to sex. Use the diagram
at right to distinguish between males and females. The
males have a small patch of short bristles on the inside of
the first pair of legs, about 1/3 the distance out from the
bases. If the patches have picked up flour, they will appear
like two domes of flour or flour paste, and will be fairly
gasy to see. If they have not vet picked up {lour, they will
appear as slightly darker, textured spots on the legs.
(Changing the angle of light or changing the position of the
beetle can help make the patches more visibie if you are
having trouble seeing them.)

. Recheck the sexes while still on the ice block. .

. Brush each sex into a separate petri dish or other covered holding container until all the beetles
are sexed.

7. (Reminder: Work with only a small number of beetles at a time. This will aliow you to do the
sorting and rechecking before the ice block starts to melt and the beetles wake up and {ry to
walk offl)

8. Use the beetles for your crosses. If they are sexed as adults, they are usually used right away

rather than being held in flour like the pupae mentioned above. If you do place them in

containers for use later, remember that the females are probably already fertilized and will be
producing offspring in their jar.

o Lh

TQP

Last Edited: August 13, 1998
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Linkage Groups

« LG 1-4 (large image)
LG 5.9 (large image)

LG1=X
LG 2
LG3
LG4
LGS
LG
LG T
LGS
LG9

s & & 3 @ * & = »
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Tribolium castaneum chromosomes 5-9
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ds-X (displaced sternellum, X-linked)

+ Structure affected: Sternellum on ventral prothorax and elytra

« Linkage Group: 1 =X

« Origin: Spontaneous, from Stm,Cx5/Ey; s/s stock

« Description: The sternellum is shortened and slightly displaced outward from the body. Elytra are
short, exposing the dorsal tip of the abdomen.

Last Edited: August 13, 1998
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« Structure affected: Antennae.

» Linkage Group: 1 =X

» Origin:

« Description: Antennal segments are fused, giving antenna a "canoe paddle" appearance.

Last Edited: August 13, 1998
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plt (platinum eye)

« Structure affected: cye
+ Linkage Group: 1 =X
s Origin: spont.

« Description: white-cye

85
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py (pygmy)

+ Structure affected: global
« Linkage Group: 1 =X

« Origin: spontaneous

« Description: Body mass reduced by one-half. All proportions normal.

z

wild Py

Last Edited: August 13, 1998
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Tribolium castaneum Linkage Group 2

Clickable Map
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mxpStm Stumpy
: Bs Pinched sterneilum
il prothoraxiess
Rap Recurved anterior pronotum
Rd Reindeer
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T(2:4) AEs-1 Extra sclerite
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T(2:5)Ey Eyeless
T(2;9) mxpDch-3 Dachsund
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ub unbuckied
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2of2

Utx Ultrathorax

ywe vestigial wings and elytra
x-31 lethal

x-47 lethal

x-83 lethal

TIB-41
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A (Abdominal)

LG2

ES-1 (Extra sclerite)

« Structure affected: Ventral abdominal segment 2.
« Linkage Group: T(2;4)
+ Origin:
« Description:
> Homeotic transformation of ventral part of abdominal segment 2 (normally forming the socket
of the coxae of the third pair of legs) towards segrnent 3,
» Excellent crossover suppressor and balancer (second only to Ey in usefuiness).
» No crossover suppr. between HOM-C and Rd.
o Ag/Esl spontaneously generates viable D{HOM-C) gametes at a frequency of 1/1000 when
outcrossed {see Ag).
o Generated eul) when outcrossed (BB, p. 32).
o Translocation demonstrated cytologically, both cis and trans with Spa.

mas (missing abdominal sternite)

» Structure affected: 3rd abdominal scierite

« Linkage Group: 2

« Origin: spontaneous

+ Description: mas is an abdominal 3 to sbdominal 2 transformation.

witd

pas (pointed abdominal sternite)

« Structure affected: 4th abdominal sclerite

« Linkage Group: 2

« Origin: spontaneous

« Description: pas is an abdominal 4 to abdominal 3 transformation.
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wild

http:/fbruusgmrl. ksu.edwbeeman/tribolium/lg2/2abdominal htend
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ba (broken antenna)

« Structure affected: Antennae,

« Linkage Group: 2

« Origin: Ethylmethanesulfonate-induced.

« Description: Antennac appear defective in hemolymph supply. They fail to sclerotize normally
after adult eclosion, then become melanotic and brittle, and break off as the adult ages.

witd

Last Edited: August 13, 1998
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Cx (Cephalothorax)

L.G2

Cx

Structure affected: Labium and prothorax.

Linkage Group: 2

Origin: Gamma radiation-induced.

Description: Complex homeotic transformations of labium and prothorax.

® & @ »

wild Cx

(pupa) J

Ag

Structure affected: Antenna.

Linkage Group: 2

Origin: G, GA-1.

Description: A galea-like projection is found on the basal segment (scape) of the antenna. (Ag/Esl
spontaneously generates viable Df{HOM-C) gametes at 2 frequency of 1/1000 when outcrossed.
These uncover Cx, pti, Utx and A, but complement mxp and eu ).

. & & &

apt

« Structure affected: dorsal pronotum.

« Linkage Group: 2

« Origin: spontaneous; A. Sokoloff, Berkeley, CA.

« Description: The dorsal pronotum is taking on characteristics of the dorsum of the next most
posterior segment, the mesothorax (T2). In its strongest expression, the anterior margin of the
pronotum has a large midline indentation, and the posterior midline is beginning to look like the T2
scutellum (the little roundly triangular structure just posterior to the pronotum).
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S apt wild

Last Edited: August 13, 1998

2of2. 9/18/98 2:42 PM




R.W. BEEMAN'S TRIBOLIUM HOME PAGE

Tribolium D{d (Deformed) hetp/foruusgmrl ksu .edu/beeman/iriboliunyig2/2déd him!

Dfd (Deformed)

« Structure affected: No gene-specific mutants known. Identified as molecular homolog of
Drosophila Deformed gene.

+ Linkage Group: 2

« Origin:

« Description:

oo}

Last Edited: August 13, 1998
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Er (Eyes reduced)

Structure affected: Eyes and surrounding head capsule
Linkage Group: 2

Origin: Gamma irradiation of Ag mutant

Description:

o First recovered as an Mc on an Ag chromosome. The two genes later segregated away from
cach other.

o The male first recovered was F1 of Ag/Es.

o Head is reduced posterior to the genal shelf. Most of the dorsal component of the eye is
missing. Ventral expression of eye is more complete, though somewhat reduced due to a
reduction of that portion of the head capsule itself. In contrast to Ey, Er most often has good
bilateral expression of the ventral eye.

Last Edited: August 13, 1998
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eu (extra urigomphi)

LG 2

Description/Notes
eu (extra urigomphi)

« Structure affected: urogomphi (paired “horns" at posterior tip of abdomen of larvae and pupae).

« Linkage Group: 2 :

+ Origin: Spontaneous.

« Description: Supernumerary pair of urogomphi develop via homeotic transformation of abdominal
segment 9 toward 10.

wild

pupal posterior

euD (dominant allele)

» Structure affected: Posterior abdominal segments (A10 & Al1)
« Linkage Group: T(2; 5)
« Origin: Gamma irradiation of Rd,mas,p males, Beeman Lab, USGMRL, Magnhattan, KS
« Description:
« Translocation: T(2;5), confirmed cytologically
Male sterile
extra urogomphi (unilaterally or bilaterally), found in larvae and pupae
Genital papillae of maie and female pupae are abnormal
Male aedaegus non-rotated, rendering males functionally sterile
Female ovipositors with split lateral sclerite, causing dorsal-ventral flattening of ovipositor
euD/eu beetles have reiterated genital papillae in the females, and lack an aedaegus in males
Appears o be hyper-mutator stock

e 0 D & O 0o ¢

Last Edited: August 13, 1998
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g (glossy)

« Structure affected: cuticle, global
« Linkage Group: 2
« Origin: EMS mutagenesis of sooty. Dch3 /Ey chromosome extraction (Dch3/unb)
« Description:
o Color has been found to be "light pumpkin", compared to wild-type.
= The exterior surface, with the exception of elytra, has a higher refiectivity than normal, due to
a reduction of the "surface microsculpture” between the setiferous pits.
s The elytra are sometimes divergent (usually not).
o T1 epimera tend to be slightly incomplete, not quite extending as far under the sternellum as
with wild-type.
« Ventral sclerites also have an imperfect T1-T2 juncture at the T2 coxae.

Last Edited: August 13, 1998
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mxp (maxillopedia)

LG2

mxp (maxillopedia)

Structure affected: maxillary & labial palps

Linkage Group: 2

Origin: spontanecus

Description: mxp/mxp causes transformation of the labial and maxillary palps into legs.

Dch-1 (Dachshund)

Structure affected: Antennae and legs,

Linkage Group: T(2;9)

Origin: Radiation-induced.

Description: Dominant, gain-of-function (GOF). Antennae & legs shorter than normal {partially
transformed towards palp) in heterozygotes. Dch-1/Deh-3 hetercallelic adults have complete and
dramatic transformation of legs into palps.

* » @ D

Dch-3 (Dachshund)

Structure affected: Prothorax.

Linkage Group: 7(2;9)

Origin: Radiation-induced.

Description: GOF. Prothoracic legs are dramatically reduced. Remainder of prothorax is reduced
to a lesser extent, presumably via a homeotic transformation toward labial or maxillary segment.
Effect restricted to prothorax. Antennae are normal.

lTof2 9/18/98 2:43 PM
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X

mepdch-3

Sth (Stubby)

Structure affected: Antennae.

Linkage Group: 2

Origin: EMS, GA-1

Description: GOF. Funicle of antennae reduced via homeotic transformation towards palp.
Sometimes behaves as an X-linked trait (upon outcrossing) but loses this property upon inbreeding,
only to regenerate the property again upon outcrossing.

Sth wild

Stm (Stumpy)

« Structure affected: Antennae.
« Linkage Group: 2
» Origin: Ethylmethane sulfonate.
« Description: GOF. Club and funicle of antennae reduced.
o Near-lethal with lethal mxp alleles
Complements viable mixp.
Homozygous stock is fertile.
Other stocks balanced with Stm are only slightly leaky.
Lab-8 RFLP matches Stm RFLP in a clone from the A gene, so Stm probably is a Lab-$
chromosome.
o No translocation found cytologically by Giovani Mocelin.

o o 0 0

Last Edited: August 13, 1998
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mxp (maxillopedia)
LG 2

mxp (maxillopedia)

« Structure affected: maxillary & labial palps
« Linkage Group: 2

« Origin: spontaneous

+ Description: mxp/mxp causes transformation of the labial and maxillary palps into legs.

Dch-1 (Dachshund)

Structure affected: Antennze and legs.

Linkage Group: T(2;9)

Origin: Radiation-induced.

Description: Dominant, gain-of-function (GOF). Antennae & legs shorter than normal (partially
transformed towards palp) in heterozygotes. Dch-1/Dch-3 heteroallelic adults have complete and
dramatic transformation of legs into palps.

« & & [ ]

Dch-3 (Dachshund)

« Structure affected: Prothorax.

+ Linkage Group: T(2:9)

» Origin: Radiation-induced.

» Description: GOF. Prothoracic legs are dramatically reduced. Remainder of prothorax is reduced
to a lesser extent, presumably via a homeotic transformation toward labial or maxiilary segment.
Effect restricted to prothorax. Antennae are normal.

of2 O/18/98 2:43 PM
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Tribolium; mxp (maxillopedia) http://bru.usgmrl ksu.edwbeeman/triboltum/lg 2/ 2 mxp. hai
p E p

_.

mxpDch-3

Sth (Stubby)

Structure affected: Antennae.

Linkage Group: 2

Origin: EMS, GA-1

Description: GOF. Funicle of antennae reduced via homeotic transformation towards palp.
Sometimes behaves as an X-linked trait {upon outcrossing) but loses this property upon inbreeding,
only to regenerate the property again upon oufcrossig.

Sib wild

Stm (Stumpy)

« Structure affected: Antermae.
« Linkage Group: 2
« Origin: Ethylmethane sulfonate.
« Description: GOF. Club and funicle of antennae reduced.
» Near-lethal with lethal mxp alleles
Complements viable mxp.
Homozygous stock is fertile.
Other stocks balanced with Stm are only slightly leaky.
Lab-S RFLP matches Stm RFLP in a clone from the A gene, so Stm probably is a Lab-S
chromosome.

o No translocation found cytologically by Giovani Mocelin.

o ¢ o ©

Last Edited: August 13, 1998

20f2 9/18/98 2:43 PM
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Tribolium: Ps (Pinched sternelium) http//bru.usgmrl ksu.edwbeeman/ribolium/1g2/2ps htm!

Ps (Pinched sternellum)

« Structure affected: T1 sternellurn and dorsum, T3 antecoxal sutures, basal segments of legs,
antennae and maxillary paips.

Linkage Group: 2

Origin: Reversion of Skll / Stm balanced mutants

Description:

: o The original beetle was Ps and Stm.

. o Setae are commonly found on coxae, as are setae and spikes on the antennal scape and

- maxillary palps.

o Profotum has dorsal dents and bulges, and both a dorsal and a ventral anterior midline dip.
» T3’antecoxal sutures are disrupted about 2/3 the way out from midline.

@&

o

*

Last Edited: August 13, 1998

Lofl 9/18/98 2:43 PM
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Tribolivm; pt} (prothoraxiess} htip:/fbruusgmrl ksu edu/beeman/triboliunyig2/2pth html

ptl (prothoraxless)

« Structure affected- prothorax

» Linkage Group: 2

« Origin: spontaneous

« Description: pronotum is reduced in size, and prothoracic legs are stunted and malformed.

Last Edited: August 13, 1998

tofl 9I18/98 2:43 PM
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‘Tribolium; Rap (Recurved anterior pronoturm) http://bruusgmrl ksu edwbeeman/tribolium/1g2/2rap. himl

Rap (Recurved anterior pronotum)

«+ Structure affected: Dorsal pronotum (T1)

« Linkage Group: 2

« Origin: Spontaneous mutant found in the Ga-1 fwild-type) stock

« Description:

o Dorsal protonum has anterior midline dip, bilateral shallow dents, and enlarged anterio-lateral
; margins.

= o This dominant is homozygous viable. The phenotype very strong in homozygotes, but easily
= recognizable in heterozygotes.

Last Edited: August 13, 1995

tefl 0/18/98 2:44 PM
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Tribolium; tar http://bru.usgmrl ksu.edu/beeman/tribolium/ig2/2tar. heml

Structure affected: anterior quinone glands

Linkage Group: 2

Origin: EMS

Description: The anterior stink glands are darkly pigmented, usually a red-brown to purple-brown
rz};her télan the normal clear yellow, and seem incapable of secretion. Posterior stink glands are not
attected.

& » 2 B

Last Edited: August 13, 1998

1of] 9/18/98 6:10 PM
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Tribolium; ub (unbucklied} http:/fbru.usgmrl.ksu.edu/beeman/triboliumy/lg2/2ub.himi

ub (unbuckled)

« Structure affected: Prothorax, appendages.
« Linkage Group: 2
» Origin: Beeman Lab, USGMRL, Manhattan, KS. Spontaneous mutant recovered from F2 of ab X
pas30,p cross.
» Description:
« T1 epimera deflected ventro-posteriorly.
o T2 metepimera are displaced from the plane of surrounding sclerites ("flaps").
> Antenna, legs, gemale genital stylii, and mouthparts are more slender than those of wild-type.
o Genital papillac of female pupae have a small, round sclerotization at the ventral midiine
anterior margin. Expression ranges from a barely visible dot to an enlarged structure taking up
the full middle third of the papiilar base. These larger ones usually have a darker sclerotized
center. {Larvae have not been seen with these dots).

wild

Last Edited: August 13, 1998

jofl 9/18/98 6:12 PM
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Tribolium; Utx (Ultrathorax) htip://bru.usgmrt ksu.edwbeeman/tribolinm/lg2/2utx hitmi

Utx (Ultrathorax)

Structure affected: Elyira, mesothorax (T2)

Linkage Group: 2

Origin: EMS mutagenesis using Lab-S or GA-1 wild-type strains.
Description:

o Dominant with warped elytra (gain-of-function, based on dosage analysis) and protruding T2
epimera ("flaps").

o Recessive Al to T3 transformation (loss-of-func?) seen in homozygous embryos.

o Utx1 acts as a lethal only in the Utx1/Es1 bal. stock. Using Stm, Ey or mxpNG-1 as balancer,
apparent Utx} homozygotes are generated. These have "membranous antecoxae" (recessive)
phenotype in addition to warped elytra and flaps. We cannot reconcile this phenomenon with
the lethal embryo (Al to T3) phenotype seen in the Utx1/Es1 stock. Utx1 derived from
"homozygous" stock regains lethality when placed opposite Esl!

» Recombination with apt, but not A.

- ®» & @

Last Edited: August 13, 1998

Tofl G/18/98 6:18 PM
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Tribokium; vwe (vestigial wings and elytra) %zftp://bm.usgml.ksu.edlﬂbcemanftribo!iunv’lgz/ZVwe.h:m]

vwe (vestigial wings and elytra)

Structure affected: wings & elytra

Linkage Group: 2

Origin: EMS

Description: Wings & elytra of pupae are extremely reduced & vestigial. Pupae unable to eclose.
Qccasional adult escapers with well-differentiated (but miniature) wings & elytra.

. o &+ »

wild

{pupae)

Last Edited: August 13, 1998

lofl 5/18/58 6:17 PM
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Lethal htp/fbru.usgmrl ksu.edwbeeman/tribolium/lethal htmi

sk B

This is a lethal mutation lacking a visible phenotype

Last Edited: August 13, 1998

Lofl $/18/98 6:19 PM
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Tribolium Tribolium Linkage Group 3

1of!

hup/foreusgmel ksu.edw/beeman/tribolium/maps/lg3.himl

Tribolium castaneum Linkage Group 3

Clickable Map
LG8 2 oM
R NS T AN
S 5 9 eane? M N
AL ' 37
| s 3.2 Bamp 3P2 s :
Mutant Name
3.2 Bamp (3P2 based crossover suppressor w/ 40+ cM range)
3Pl (Bamp-27 based crossover suppressor w/ 30 ¢cM range)
Pz (Bamp-27 based crossover suppressor w/ 30 cM range, and recessive au)
3r3 {(Bamp-27 based crossover suppressor w/ 45+ c¢M range)
au aureate
b black bedy - b itself is incompletely recessive, but other alleles are completely resessive.
Bamp-27 Blunt abdominal and metathoracic points
Bamp-31 Blunt abdominal and metathoracic points
Lin-R Lindane resistance
lod light ocular diaphragm
Ml Medea
M2 Medea
T(Y:3) Translocation
Last Edited: August 13, 1998

G/18/98 6:19 PM
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Tribolium 3B. . | family of CS ht‘tp://bru.usgmri.ksu.edu/beeman/triboIiunﬂlgB/ESbfam.hmﬂ

3B. .. family of Bamp-27 based LG 3 crossover
SUpPpressors

LG3
Description/notes

These crossover suppressors were made by irradiating the dominant LG 3 marker Bamp-27 (Click here
to go to the Bamp-27 page, or see picture at bottom).

» 3P1 has the dominant Bamp phenotype, and covers approximately 30 ¢cM (See map below).

: « 3P2 is essentialy 3P1, with a new or recombined recessive au mutation attached (Click here to go to

the au page, or see picture at bottom).

: o+ 3P3 is one of the largest crossover suppressors available in Tribolium, covering approximately 15%
of the genome. It allows approximately 1% single or double recombinants along most of its length.
1t has only the dominant Bamp phenotype (See map beiow)

+ 3.2 Bamp is a radiation-extended 3P2 crossover suppressor. Therefore it has the dominant Bamp
and the recessive au. [t covers about 40 ¢M. In the presence of 3.2, M1 and b recombine 2%,
apparently at the b end of the 3.2 Bamp CS.

LG 3 linkage map

LGo %o
- ] \ au
Un 5“ E‘i Iold Balrnpm M; M\‘
vy ‘ 5E
. 3.2 Bamp 3P2au
‘ 3P3 !

Bamp-27 phenotype (dominant)

tof2 9/18/98 6:19 PM
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Tribolium 3B. . . family of CS

2of2

au phenotype (recessive)

aureate wild

httpi/fbru usgmirl ksu.edu/beeman/tribolium/lg3/3 3bfam. hem)

Last Edited: August 13, 1998

9/18/98 6:19 PM
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Tribolium; au {aurcate) http://oruusgmrl ksu edwbeeman/tribolium/lg3/3an html

‘wom
o,

au (aureate)

« Structure affected: entire surface of cuticle

» Linkage Group: 3

« Origin: spontaneous

« Description: setae (hairs) on general body surface are 2-3 times as dense as normal, giving a
frosted or hairy appearance,

aureate wild

Last Edited: August 13, 1998

Tofl 9/18/98 6:20 PM
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iripolium; b (black) htip:/bra.usgmrl ksu.edwbeeman/tribolium/1g3/3b humnl

é{ﬂgf%§é%§g.z
b (black)

« Structure affected: cuticle

« Linkage Group: 3

« Origin: spontaneous

» Description: black body color.

Last Edited: August 13, 1998

1ofl 9/18/98 ¢:21 PM
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Tribolium; Bamp-27 (Blunt abdominal and metathoracic projections) http:/foru.usgmrl ksu.edu/beeman/triboliunyig3/3bamp-27 himi

Bamp-27 (Blunt abdominal and metathoracic
projections)

LG3

Bamp-27 (Blunt abdominal and metathoracic projections)

Structure affected:

Linkage Group: 3

Origin: Gamma irradiation of Ga-1
Description:

o The anterior midline projection of the T3 (third thoracic) sternum, which usually forms a firm
junction with the posterior midline of the T2 sternum at the T2 legs, tacks its usual point,
leaving a small gap at the T2-T3 juncture.

o The anterior midline projection of the A3 (third abdominal) sternum, which usually forms a
firm junction with the posterior midline of the T3 sternum at the T3 legs, has a reduced point,
leaving a noticable gap at the T3-A3 juncture.

o This was the irradiated chromosome for the 33B . . . family of LG 3 crossover suppresors,

o Very fertile.

o No translocations found by cviology.

- - L I

Last Edited: dugust 13, 1998

1ofl S/18/98 6:21 PM
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Tribolium Bamp-31 (Blunt abdominal and metathoracic projections) hﬂ‘p://bru.usgmrl.ksu.edu/beeman/fribeiiumfﬁgB/Bbamp&l.htm}

Bamp-31 (Blunt abdominal and metathoracic
projections)

LG3

Bamp-31 (Blunt abdominal and metathoracic projections})
Blunt abdominal and metathoracic points

Structure affected: T1 Stemellum and A3 point.
Linkage Group: 3

Origin: ChrE (lethal)

Description:

o The most obvious and easily identified feature of Bamp31 is its shortened, narrowed T1
sternellum. The blunted abdominal and metathoracic proiections are more subtile than that
found in other Bamp alleles. This allele also commonly has disrupted gular sutures and
divergent, "rumpled"” elytra.

a & & ®

Last Edited: August 13, 1998

fofl 9/18/98 6:22 PM
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Tribolitin 1secisioe snoantance http//bru.usgmrl ksu.edu/beeman/tribolium/regions/resist. html

Insecticide Resistance

Lin-R (Lindane resistance)

+ Linkage Group: 3

« Origin: spontaneous
. « Description: resistant to lindane and cyclodiene insecticides because of a mutation in the
- GABA({A) receptor.

_____ Rmal (Malathion resistance)

« Linkage Group: §

» Origin: spontaneous

« Description: resistant to malathion and phenthoate insecticides because of a medification in a
carboxylesterase enzyme.

Pyr-R (Pyrethroid resistance)

- Linkage Group: 2
« Origin: spontaneous
« Description: resistant to alpha-cyano synthetic pyrethroids.

Last Edited: August 13, 1998

Toft 9/18/98 6:22 PM
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Triboliunt lod (light ocular diaphragm) hrtp://bruusgmrl.ksu.edwbeemanitriboliunylg3/3lod. himl

Structure affected:

Linkage Group: 3

Origin: Spontaneous

Description: Ocular diaphragm (ring around outer perimeter of eye) is unpigmented rather than the
nogmal black pigmentation. Can only be recognized in mutant eye color background, such as pearl,
ruby, etc.

Last Edited: August 13, 1998

Tofl 9/18/98 6:22 PM
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Tribolium; M (Medea) http#/bruusgmrl ksu.edwbeemen/tribolium/medea himt

Medea-killed larvae

Medea factors all share several characteristics:

» They breed true through the female [ine.
» They segregate in the male.

When a heterozygous Medea female (M/+) is crossed to a wild type male (+/+), the M
gene and its homolog segregate normally. However, all progeny that do not inherit the
Medea allele die at or shortly after egg hatch. The lethality is maternal, but the "rescue”
1s zygotic. The rescuing M allele can be inherited from either parent.

There have been four well-studied Medea factors. Of these, two (M-1 and M-4) are
currently maintained at the Tribolium Stock Center. Almost all M strains in the field
carry M-4. Of these, about a third also carry M-1. M-4 is the only Medea factor present
in North American and European strains, being found in about half of them. Australian
and Indian strains are almost devoid of Medea factors. South American, Asian, and
African strains often have 2 or more M factors.

M! (Medea)

. Linkage Group: 3
s Description: The first and most-studied Meda factor.

tof2 9/18/98 6:23 PM
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Tribelium; M (Medea) http:/fbru.usgmrl ksu.edu/beeman/tribolium/medes htmi
M2 (Medea)

« Linkage Group: 3
« Description: This Medea factor faded away and is no longer detectable.

M3 (Medea)

» Linkage Group: 8
. Description: This Medea factor faded away and is no longer detectable.

M4 (Medea)

« Linkage Group: Unknown
« Description: This Medea has an interesting distribution within the United States.

Last Edited: August 13, 1998

2of2 9/18/98 6:23 PM
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Tribolium; T{Y3) http:/bru.usgmrlksu.edu/beeman/tribolium/Ag3/31(y;3 ). html

T(Y;3)

« Structure affected: None

« Linkage Group: T(Y:3)

» Origin: gamma-induced on a Ga-1 chromosome

« Description:
« Translocation between LG3 and the Y chromosome
o Mutant always carried by males.
o Translocation demonstrated cytologically.

Last Edited: August 13, 1998

Foft 9/18/98 6:23 PM
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Tribolium Tribolium Linkage Group 4 hitp/fbru.usgmrl ksu.edu/beeman/tribelium/maps/lgd himi

Tribolium castaneum Linkage Group 4

Clickabie Map
LG 4 oM
.
: | . : .
i M Tra
T(2,4)Spa T{Z4)aEe-t
Mutant Name/note
Be Bar eye
h hazel eye
s sooty
Det-43 Divergent elytral tips
T(Y:4) Translocation
Ds Displaced sternellum

T(2:4)Spa  Spatulate
T(2:4)1r trembior

T(2:4)AFEs-1 Eyel'ess

Last Edited: August 13, 1998

1ofl 9/18/98 6:24 PM
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Tribolium Be (Bar eye) htip:/fbru usgmrl ksu.edu/beeman/riboliun/lgd/dbe. himi

Be (Bar eye)

» Structure affected: eye

+ Linkage Group: 4

» Origin: Sponteneous, dominant. A. Sokoloff, Berkeley, CA.

« Description: The number of facets in the eye is reduced to a bar shape, similar to sguint (sg).

Last Edited: August 13, 1998

lTofl 9/18/98 6:24 PM
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Triboliuny, h (hazel) hip://bru.usgmrl ksu.edubeeman/tribolium/lg4/4k html

h (hazel)

» Structure affected: eye color

« Linkage Group: 4

« Origin: spontaneous

» Description: hazel or tan eye color, allelic with "white"

Last Edited: August 13, 1998

lofl 9/18/98 6:24 PM
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Tribolium; s {sooty) http://bru.usgmel ksu.edu/beeman/tribolium/lgd/ds. htrl

s (sooty)

Structure affected: cuticle

Linkage Group: 4

Origin: spontaneous

Description: cuticle is dark blackish brown, instead of the normal rust-red.

- &« & &

Last Edited: August 13, 1998
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Tribolium; Det-43 {Divergent elytral tips) http:Abruusgmel ksu edu/beeman/tribolium/igd/4det heml

Det-43 (Divergent elytral tips)

« Structure affected: Elytra
« Linkage Group: T{4; 5)
» Origin: Gamma-induced on a GA-1 chromosome, Beeman Lab, US Grain Marketing Research
{.ab., Manhattan, KS.
« Description:
o Elytra are divergent at the tips and have a characteristic "knob and bend" at about 2/3 their
tength at the lateral margins, This characteristic is fully penetrant.
o It is a T(4;5) translocation.

Last Edited: August 13, 1998

.......
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Tribolium T(Y;4) http:/fbru.usgmrl.ksu.edufbcemanftribcliunﬁigflmt(y;4).hrmf

T(Y;4)

Structure affected: None
Linkage Group: T(Y,; 4)
Origin: gamma-induced on a Ga-1 chromosome
Description:
o Translocation between 1G4 and the Y chromoscme
o Translocation demonstrated cytologically.

Last Edited: August 13, 1998

Tefl 9/18/98 £:25 PM
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Tribolium; Ds (displaced sternellum) http:/bru.usgmrl ksu edwheeman/tribolium/ig4/4ds humt

Ds (displaced sternellum)

« Structure affected: T'1 (prothoracic) stemellum, elytra, global

« Linkage Group: 4

« Origin: Spontaneous, from Peter Dawson's lab, Oregon State Univ.
« Description:

Q

o @ o o

Sternellum is shortened and displaced outwardly from the body wall.

The elytra are slightly shortened.

Length of appendages and of the overall body are slightly reduced.

Reduces the recombination frequency between h and s from arcund 17% to 7.7%.

No evidence of chromosome translocation detected in tests for pseudolinkagae or upon
cytological exam.

Most likely associated with an inversion with one breakpoint between h and s and the other
breakpoint on the oppoesite side of h.

Last Edited: August 13, 1998

1ofl

9/18/98 6:25 PM
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Tribolium; Spa {Spatulate antenna) hnp://bm.asgmr].ksu,edu/beeman/tribolium/lgzifcisi;;a_hmﬂ

Spa (Spatulate antenna)

« Structure affected: Antenna

« Linkage Group: T(Z; 4)

« Origin: Alexander Sokoloff lab, Berkeley, CA

« Description: Antennal club and funicle fusion, giving antenna a shortened look.

E Last Edited: August 13, 1998

lofl 9/18/58 6:26 PM
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Tribolium; tr (tremblor) hitpi//bru.usgmri ksu.edwbeeman/tribolium/1g2/2t heml

tr (tremblor)

« Structure affected: None {behavior affected)
« Linkage Group: T(Z; 4)

Origin: EMS mutagenesis of sooty
Description:
o Translocation: t(2;4)
= Qriginaily, adults had a tremorous gait. This trait has lessened with time.
o The stock remains balanced with Es, but while balanced with Ey, viable homozygotes were
recovered which are sooty colored.

Last Edited: August 13, 1998
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Tribolium A {Abdominal} hrtp://bru.usgrnrl.ksuAedufbeeman/triboléumjlgE/Zabdomina}.html

Tof2

A (Abdominal)

LG2

ES-1 (Extra sclerite)

« Structure affected: Ventral abdominal segment 2.
< Linkage Group: T(2;4)
» Origin:
« Description:
o Homeotic transformation of ventral part of abdominal segment 2 (normally forming the socket
of the coxac of the third pair of legs) towards segment 3.
= Excellent crossover suppressor and balancer (second only to Ey in usefulness).
o No crossover suppr. between HOM-C and Rd.
o Ag/Esl spontaneously generates viable Df{HHOM-C) gametes at a frequency of 1/1000 when
outcrossed (see Ag).
o Generated eul» when outcrossed (BB, p. 32).
» Translocation demonstrated cytologically, both cis and irans with Spa.

mas (missing abdominal sternite)

« Structure affected: 3rd abdominal sclerite

« Linkage Group: 2

« Origin: spontaneous

« Description: mas is an abdominal 3 to ghdominal 2 transformation.

wild

pas (pointed abdominal sternite)

+ Structure affected: 4th abdominal sclerite

+» Linkage Group: 2

+ Origin: spontaneous

« Description: pas is an abdominal 4 to abdominal 3 transformation.

9/18/98 6:27 PM
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Tribolium A (Abdominal} http:ﬁ"bm,usgmﬂ.ksu.edu/beeman/{riboliumfigZ/Zabdominal.html

Last Edited: August 13, 1998

2of2 §/18/98 6:27 PM
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Tribotivm Tribolium Linkage Group § http:/foru usgmrl ksu.edu/beeman/tribolium/maps/lg 5 hirnl

a s_:. @

Tribolium castaneum Linkage Group 5

Clickable Map
1Gs ;?‘4
1] i equ! ﬂ‘;C

R |
2 bet-a3 T{4,5)

Mutant Name/note

Det-43 Divergent elvtral tips

eu-D extra urflegomphi
i jet

me microcephalic
T(2:5)Ey Eyeless

rh ruby

Last Edited: August 13, 1998
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Tribolium eu (extra urigomphi} http:#/bru.usgmurl ksu.edw/beeman/wribolinm/1g2/2eu. himl

eu (extra urigomphi)
LG2

Description/Notes

eu (extra urigomphi)

« Structure affected: urogomphi (paired "horns" at posterior tip of abdomen of larvae and pupae).

« Linkage Group: 2

« Origin: Spontaneous,

» Description: Supernumerary pair of urogomphi develop via homeotic transformation of abdominal
segment 9 toward 10,

pupal posterior

euD) (dominant allele)

Structure affected: Posterior abdominal segments (A10 & All)
Linkage Group: T(2; 3)
Origin: Gamma irradiation of Rd,mas,p males, Beeman Lab, USGMRL, Manhattan, K.S
Description:
» Translocation: T(2;5), confirmed cytologically
Male sterile
extra urogomphi (unilaterally or bilaterally), found in larvae and pupae
Genital papillac of male and female pupae are abnormal
Male aedaegus non-rotated, rendering males functionally sterile
Female ovipositors with split lateral sclerite, causing dorsal-ventral flattening of ovipositor
euD/eu beetles have reiterated genital papillae in the females, and lack an aedaegus in males
Appears to be hyper-mutator stock

¢ 0 o ¢ <o o0 ©

Last Edited: August 13, 1998
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Tribolium; j {jet body)

HOME Ry

j (jet body)

« Structure affected: Cuticle, global

« Linkage Group: 5

+ Origin: Alexander Sokoloff lab, Berkeley, CA
« Description: Jet-black body color

http://bm.usgmr[.ksu.edufbecmauflribolium/igSlSj‘html

it

Last Edited: August 13, 1998

l1ofl 91898 6:29 PM
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Tribolium: me (microcephalic) http://bru.usgrrl ksu edwbeeman/tribolium/ig3/5me himl

?"Ila s%:.

mc (microcephalic)

LGS

mc (microcephalic)

Structure affected: eyes and head
Linkage Group: 3
Origin: spontaneous (from Sokoloff)
Description:
o Width of head is reduced posterior to genal shelf.
o Evyes are variably reduced, ranging from slight reduction in eye size and number of facets, to
complete reduction with no facets. Not bilaterally uniform.
« One strain occasionally has an "eye-growth” which appears on a sclerotized encroachment into
the anterior edge of the eye. The growth ranges from very small and fine, and often appears
segmented in its largest and strongest expression.

. & & O

Ey (Eyeless)

« Structure affected: eyes and head
« Linkage Group: T(Z; 5)
« Origin: Gamma irradiatin of GA-1 (wild-type).
« Description:
o Dominant allele of mc on LG 5, with a similar range of expression {see mc). Ey is a T(2;5).
o The lethality seems to be associated with LG 2, since Dp(2)/Ey/Ey is viable (where Dp is
derived from mxpDch/Est).
o Eyis a good HOM-C balancer, (good crossover suppression, fertile, fully penetrant,
heterozygotes extremely viable, homozygous lethal). Only one recombinant {out of ca. 2000)
has been observed, placing Ey closer to the mxp-apt region than to the A region.

Last Edited: August 13, 1998
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Tribolium; rb {ruby eyes)

rb (ruby eyes)

o Structure affected: Eyes

o Linkage Group: 5

« Origin: Alexander Sokoloff lab, Berkeley, CA
» Description: Reddish eye color.

137

R.W. BEEMAN'S TRIBOLIUM HOME PAGE

hrtp://bru.usgmri,ksu.edufbeeman!tribolium/lgS/Srb.html

Last Edited: August 13, 1998

Tofl
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Tribolium Tribelivm Linkage Group 6 http:/feru.usgmrl.ksu.edu/beeman/ribolium/maps/ig . html

Tribolium castaneum Linkage Group 6

Clickable Map
LG & ;’:M
Rrral Mo
l Mutant Name/note
Mo Micro-opthalmic

mal  Resistance to malathion

Last Edited: August 13, 1998

Tofl 9/18/98 6:30 PM
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Tribelium; Mo (Micro-opthalmic)

dew ;%;é%‘; B =5
Mo (Micro-opthalmic)

Structure affected: Head and eve
Linkage Group: &
Origin: Alexander Sokoloff, Univ. California at Berkeley

Description: Width of head capsule reduced behind genal shelf. Dorsal component of eye is
reduced or missing. Good bilateral expression.

ht‘rp://bru.usgmri.ksu.edu/beeman/tribolium/lgﬁ/()me.html

Last Edited: August 13, 1998
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Tribolium Insecticide Resistance http://bru.usgmel ksu.edu/beemarn/triboliunvregions/resist.html

Insecticide Resistance

Lin-R (Lindane resistance)

» Linkage Group: 3

« Origin: spontaneous

» Description: resistant to lindane and cyclediene insecticides because of a mutation in the
GABA(A) receptor.

Rmal (Malathion resistance)

» Linkage Group: 6

« Origin: spontaneous

. Description: resistant to malathion and phenthoate insecticides because of a modification in a
carboxylesterase enzyme.

Pyr-R (Pyrethroid resistance)

« Linkage Group: ¢
« Origin: spontaneous
« Description: resistant to alpha-cyano synthetic pyrethroids.

Last Edited: August 13, 1998
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Tribolium Tribolium Linkage Group 7 http://bru.usgmrl.ksu.edufbecman./tribolium/maps/lg?.hlmi

Tribolium castaneum Linkage Group 7

Clickable Map

LG 7 i
2o

Go
1

9t
:

Mutant Name/note

chestnut eye

e

»

rab Crab legs
Goliath

e

Last Edited: August 13, 1998
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Tribolium; ¢ (chestnut eye) hitp://bruusgmrl.ksu edu/beeman/tribolium/ig 7/7¢ html

¢ (chestnut eye)

« Structure affected: Eye

« Linkage Group: 7

+ Origin: Alexander Sokoloff, University of California at Berkeley
« Description: Red-brown colored eye

E Last Edited: August 13, 1998

1of 9/18/98 6:31 PM
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Tribolium; Crab hltp:/fbru.usgmri.ksu.edufbecmam"trib:iium./lg'?/'icrab.lmnl

Structure affected: legs
Linkage Group: 7
Origin: EMS mutagenesis, 1986 (Beeman lab, Manhattan, KS)
Description:

o Tibia shortened, thickened, and bowed, giving them a crab-like look.
; o Male "sex patches” on T1 femur occasionally found on T1 tibia.
o Linked to ¢, {chestaut eye color) (0%)

Last Edited: August 13, 1998

lof} 9/18/98 6:31 PM
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Tribolium; Go (Goliath) http://bru.usgmrl ksu.edwbeeman/tribolium/1g 7/7go htmi

A

Go (Goliath

« Structure affected: Body size, global

« Linkage Group: 7/

« Origin: Gamma-induced in Stm/Es. Beeman Lab., USGMRL, Manhattan, KS

« Description: Overall body size is increased. Beetles tend to be 1/3 to 1/2 again as large as wild

type siblings.

Last Edited: August 13, 1998
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Tribolium Tribolium Linkage Group 8 ht‘ap:/fbru.usgmrl.ksu.edu/beemanftriboliumfmaps/lg@.htmi

Tribolium castaneum Linkage Group 8

Clickable Map

1G8 2o

w w2 .
; Fi

Mutant Name/note

Ah Arrowhead

ap antennapedia
Fr Fused funicle

Bald Bald

M3 Medea

Se-2 Split elytra

5q squint

Last Edited: August 13, 1998

tToft 9/18/98 6:31 PM
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Tribolium: Ah (Arrowhead) http//bruusgmrl ksu.edw/beemansiribaliumy/lg#/8ah. htmi

@
Ah (Arrowhead)

« Structure affected: Eye and head.
o Linkage Group: § '
« Origin: Giovani Mocelin at Jeff Stuart's Lab, Purdue University
« Description:
> This mutant looks like a moderate version of Ey, with extreme expression of all eye facets
missing found only rarely.
o Ah first showed up when males from isogenic line M1/M1 (from Big IV/V/II) were irradiated
and crossed to MMS females.
o It maps on LGS in this order: Bald-ap-sq-Ah, about 25 ¢cM from sq (it may be very near Se-2).
o The original Ah was a female.
- They appear to be homozygous viable.

Last Edited: August 13, 1998

tofl 9/18/98 6:32 PM
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Tribolium ap {antennapedia) http://bru.usgm.ri.ksu.edu/beeman/tribeiium/igSHSap.html

ap (antennapedia)
LGS

ap (antennapedia)

« Structure affected: Antennae.

+ Linkage Group: 8

« Origin: Spontaneous.

s Description: Homeotic transformation of antenna to leg.

F (Fused funicle) :

- Structure affected: Antennae,
« Linkage Group: §
» Origin: Ff originated from an experiment in which Ds (Lg4) was irradiated with gamma rays.
» Description: :
« May be a dominant ap allele.
= Dominance confirmed in a outcross to Ga-1. Penetrance is ~100%.
o Characteristic phenotype - normal club, funnicle with fusion to usually 4-5 segments. The
distal 1-2 segments are enlarged to a size intermediate between that of a funnicle and ciub
segment, giving the club an enlarged 4-segment look usuaily.

Last Edited: August 13, 1998
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Tribolium Bald

Bald

Structure affected: Entire cuticle.
Linkage Group: §

Origin: EMS, Lab-S or Ga-13.

*> o & ©

overall glossy appearance to cuticle.

R.W. BEEMAN'S TRIBOLIUM HOME PAGE TIB-41

http:/foruusgmrl. ksu.edu/beeman/tribolium/1g8/8bald html

Description: Patches of setae (cuticular hairs) missing over entire surface of adult body. Gives

Last Edited: August 13, 1998

l1ofl

0/18/98 6:33 FM
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Tribolium; Se-2 (Short elytra 2) http://bru.usgmri ksu.edw/beeman/triboliuny/lg8/8se-2 han

2]

557 18
Se-2 (Short elytra 2)

« Structure affected: Elytra
« Linkage Group: 8
» Origin: From ab stock, Scott Thomson, {while working in Beeman lab)
« Description:

= Elytral tips are divergent, exposing wings and menibranous dorsal abdomen.

o Enough wing surface is usually exposed to cause the wings to no longer be neatly folded
. undemeath. Wings are often rumpled, giving the beetle a "cotton-tail” look.
o Elylra are rarely "short™.

Last Edited: August 13, 1998
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Tribolium sq (squint) http://bruusgmrl ksu.edwbeeman/ribolium/ig8/8sq. himi

sq (squint)

«+ Structure affected: eye

+ Linkage Group: §

« Origin: Sponteneous recessive, A. Sokoloff, Berkeley, CA.

. Description: The number of facets in the eye is reduced, giving the eye a "squinty” look.

Last Edited: Augusi 13, 1998
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Tribolium Tribolium Linkage Group 9 http:f’/bru.usgmr}.ksu.edu/beemanfrfiboiiquaps/}g‘)_hml

Tribolium castaneum Linkage Group 9

Clickable Map
LG g ;‘;‘A
ab P
H Se
A ©
: Pyr-R
T2, 9)mupbeh-3
T(2;9ymrmpDet-d
Mutant Name/note
ab antenna bifurcata
o coia body
P pearl cye
Pyvi-R Pyrethroid resistance
Se Split elytra

T(2:9) mxpDch-1 Dachsund
T(2:9) mxpDch-3 Dachsund

H H factor

Last Edited: August 13, 1998
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Tribolium: ab (antenna bifurcata) Lttp:/fbra.usgmrl.ksu.edu/beeman/tribolium/ig9/9ab himl

ab (antenna bifurcata)

. Structure affected: Antennae and trochanter of legs
« Linkage Group: &

« Origin: Colombia

» Description:

» The antennae are branched, usually at the pedicel (second segment out from head). Size of the
branch varies from a small projection, up to 1/3 the length of the antenna. The projection
sometimes appears to be segmented.

o Spikes on the trochanter usually appear at basal edge and vary in size. Some appear
segmented. Less commonly found than branches on antennae.

« Male sterile.

Last Edited: August 13, 1998

tofl 9/18/98 6:33 PM



July, 20601

153

R.W. BEEMAN'S TRIBOLIUM HOME PAGE

Tribolium; co (cola body)

co (cola body)

Structure affected: cuticle
Linkage Group: 8

Origin: spontancous

Description: dark brown bedy color

L I I

http://brz.usgmrl ksu.edw/beeman/tribolium/1g6/9¢o html

Last Edited: August 13, 1998

lofl

9/18/98 6:34 PM
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p (pearl eye)

« Structure affected: Eyes
» Linkage Group: 9

« Origin: Alexander Sokoloff, University of California at Berkeley
« Description: White colored eye

TIB-41

hitpe//ora usgmrl ksu.edwbeeman/mibotium/1g9/9p himt

Last Edited: August 13, 1998
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Tribolium insecticide Resistance http://bro.usgmirl ksu.eduw/beeman/tribolium/regions/resist. html

Insecticide Resistance

Lin-R (Lindane resistance)

+ Linkage Group: 3

; « Origin: spontaneous

= » Description: resistant to lindane and cyclodiene insecticides because of 2 mutation in the
= GABA(A) receptor.

Rmal (Malathion resistance)

« Linkage Group: §

« Origin: spontaneous

« Description: resistant to malathion and phenthoate insecticides because of a modification in a
carboxylesterase enzyme,

Pyr-R (Pyrethroid resi‘stance)

« Linkage Group: 9
« Origin: spontaneous
+ Description: resistant to alpha-cyano synthetic pyrethroids.

Last Edited: August 13, 1998
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Tribolium; Se (Short elytra} htrp:f’/bm.usgmri.ksu.cdu/beeman/tribolium/}gQ/Qse.htmi

Se (Short elytra)

« Structure affected: Elytra
« Linkage Group: 9
« Origin: Spontaneous, from Ey/Stm X Rd,mas,p (Becman lab, Manhattan, KS).
« Description:
o ‘Expression is variable, ranging from very short elytra noticably rounded posteriorly, to almost
normal length with a subtfle posterior rounding.
o o Closely linked to p {(pear]l eye)

Last Edited: August 13, 1998

G/18/98 6:34 PM
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Tribolium; mxp (maxillopedia) htﬁp://bm.usgmﬂ.ksu.céufi;ccman/tribofiunvigz&mxp.hrmi

s (Mabste |8 e
mxp (maxillopedia)
LG2

mxp (maxillopedia)

Structure affected: maxillary & labial palps

Linkage Group: 2

Origin: spontaneous

Description: mxp/mxp causes fransformation of the labial and maxillary palps into legs.

* & & @

Dch-1 (Dachshund)

Structure affected: Antennae and legs.

Linkage Group: T(2;9)

Origin: Radiation-induced.

Description: Dominant, gain-of-function (GOF). Antennae & legs shorter than normal (partiaily
transformed towards palp) in heterozygotes. Dch-1/Dch-3 heteroallelic adults have complete and
dramatic transformation of legs into palps.

* & & &

Dch-3 (Dachshund)

Structure affected: Prothorax.

Linkage Group: T(2;9)

Origin: Radiation-induced.

Description: GOF. Prothoracic legs are dramatically reduced. Remainder of prothorax is reduced
to a Jesser extent, presumably via a homeotic transformation toward labial or maxillary segment.
Effect restricted to prothorax. Antennae are normal.

e & & @

Tof2 9/18/98 6:34 PM
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Tribolium; mxp (maxillopedia) hitp://bru, usgmel ksu.edu/beeman/tribolinm/tg 2/2mxp. himl

o\

mwpDch-3

Stb (Stubby)

Structure affected: Antennae,

Linkage Group: 2

Origin: EMS, GA-1

Description: GOF. Funicle of antennae reduced via homeotic transformation towards palp.
Sometimes behaves as an X-linked trait (upon outcrossing) but loses this property upon inbreeding,
only to regenerate the property again upon outcrossing.

Stm (Stumpy)

Structure affected: Antennae,
Linkage Group: 2
Origin: Ethylmethane sulfonate.
Description: GOF. Club and funicle of antennae reduced.
o Near-lethal with lethal mxp alleles
o Complements viable mxp.
o Homozygous stock is fertile.
Other stocks balanced with Stm are only slightly leaky.
Lab-S RFLP matches Stm RFLP in a clone from the A gene, so Stm probabily is a Lab-S
chromosoime.

o No translocation found cytologically by Giovani Mocelin.

L] - & -

[}

2]

Last Edited: August 13, 1998
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Tribolium; H Factor http:f/bm.usgmr].ksu.edufbeeman/tribolium/igﬁ?@h.htm}

H (Hybrid incompatability factor)

Structure affected:
Linkage Group: 9
Origin: Tiw-1 strain (India)

Description: There are three kinds of strains involved in this type of hybrid incompatibility,
narmely H strains, neutral strains and non-permissive (NP) strains. When an H male is crossed to a
: neutral female, F1 hybrids are viable. However, when an H male is crossed to an NP female at 25
) C, the progeny all die as larvae. Incompatibility is less severe at 32 C. Crosses between neutral and

NP strains are fuily compatible.

Last Edited: August 13, 1998
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Tribolium Mutants by Region Affected

Mutants by Region Affected

Clickable Image
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Tribelium Mutant List http:/foru.usgrrl ksu.edu/beemandtribolium/regions/mut-list html

Mutant List in Alphabetical Order

Mutant Name/niote Linkage Group
3.2 Bamp 3P2 based crossover suppressor w/ 40+ c¢cM range. LG3
k11 Bamp-27 based crossover suppressor w/ 30 ¢M range. LG3
P2 ?;gﬁi’isti)szeadu{‘:rossover suppressor w/ 30 cM range, LG3
3 3P3 Bamp-27 based crossover suppressor w/ 45+ ¢cM range. LG3
A Abdominal LG2
ab antenna bifurcata LG9
Ah Arrowhead LG8
ap antennapedia LG8
au aureate LG3
b black body - b itself is incompletely recessive, but other alleles are LG3

completely resessive

broken antenna

g
B

Bald Bald LG8
Bamp-27 Blunt abdominal and metathoracic points ILG3
Bamp-31 Blunt abdominal and metathoracic points LG3
Be : Bar eye LG4
[ chestnut LG 7
co colz body LGY
Crab Crab legs LG7
...... Cx Cephalothorax LG2
Det-43 Divergent elytral tips T(4; 3)
ds displaced sternellum 1G1=X
Ds Displaced stemellum LG4
Er Eyes reduced LG2
= eu extra urigomphi LG2
eu-D extra urigomphi T(2; 5)
slossy glossy cuticle LG2
Go Gohath LG7
h hazel 1G4
H Hybrid incompatability factor LG9
i et body LGS
Lin-R Lindane resistance LG3
lod light ocular diaphragm LG3
Ml Medea factor LG3
Jof2 5/18/98 6:37 PM
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Tribolium Mutant L.ist

M2 Medea factor

M4 Medea factor

M2 Medea factor

mc microcephalic

Mo Micro-opthalmic
mxp maxillopedia
mxpSth Stubby

mxpStm Stumpy

1] pearl

pd paddle

plt platinum

Ps Pinched sternellum
ptl prothoraxless

By pygmy

Pyr-R Pyrethroid resistance
rbh ruby

Rd Reindeer

Rmal Resistance to malathion
H sooty body

Se Split elytra

Se-2 Spiit elytra

sp shoulder pads

Spa Spatulate

5q squint

T(2:4) AKs-1 Extra sclerite
T(2:4) tr tremblor

T8 EyY Eyeless

T(2:9) mxpDch-1 Dachsund
T{2:9) mxpDech-3 Dachsund

T(Y;:3) translocation

T(Y:4) translocation

tar tar

ub unbucklied

Utx Ultrathorax

vwe vestigial wings and elytra

hitp/foru usgmrl ksu.edwbeeman/tribolium/regions/mut-list. htmi
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Tribotium Head hnp:ffbm.usgmrl.ksu.edu/bceman/triboliurrﬂ{egicns/rhead.html
Mutant Name/note Linkage Group
ab antenna bifurcata LGS
Ah Arrowhead LGR
ap antennapedia LGB
k ba broken antenna LG?2
4 Be Bar eye LG4
¢ chestnut LG7
Er Eves reduced LG2
: Ff Fused funicle LGR
h hazel LG4
lod light ocular diaphragm LG 3
me microcephalic LGS
Mo Micro-opthalmic LGo
mxp maxillopedia 1LG2
mxpSth Stubby LG?2
mxpStm Stumpy LG2
p pearl LG9
pd paddle LGl1=X
plt platinum LG1=X
Ps Pinched sternellum LG2
rh ruby LGS
Rd Reindeer LG2
""" sp shoulder pads LG?2
Spa Spatulate T(2; 4)
sq squint ILG8
T(2:5)Ey Eyeless LGS
L T{2:9) mxpDech-1 Dachsund T(2; 9)
Last Fdited: August 13, 1998
Tofl 9/18/68 6:39 PM
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Tribolium; Head-antennae http://bru.usgnar].ksu.edu/beeman/tribolium/regions/rantenna.htmi

Head-antennae
Mutant Name/note Linkage Group
abh antenna bifurcata LG 9
ap antennapedia LG8
bha broken antenna LG 2
Ef Fused funicie LG8

d paddle FEGI=X
mxpSth Stubby 1.G2
mxpStm Stumpy LG2
Rd Reindeer LG 2
Spa Spatulate T2 4)
T(2:9) mxpDch-1 Dachsund T(2; 9)

Last Edited: August 13, 1998
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Tribolium Head-eyes hnp://imz,usgmrl.ksu.edu/beeman,’triboﬁum/regions/reyc.htrnl

Mutant Name/note Linkage Group
Ah Arrowhead LGSR
Be Bar eye 1G4
[ chestnut LG7

i Er Eyes reduced LG2

i h haze! LG4
lod light ocular diaphragm LG 3
me micrecephalic LG5
Mo Micro-opthalmic LG6
D pearl LGS
plt platinum LG1=X
th ruby LGS
sq squing LG8
T(2:5)Ey Eyeless T(Z; 5)

Last Edited: August 13, 1998
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Tribolium Head-shape hup:/fora.usgmr ksu.edw/beeman/triboliumyregions/rshape himl

Head-shape

Mutant Name/note Linkage Group
Ah Arrowhead LG8
Bamp-31 Blunt abdominal and metathoracic points LG.3
Cx Cephalothorax LG2
. Er Eyes reduced LG 2
= me microcephalic LGS
0 Micro-opthalmic LGo
T(2:5)Ey Eyeless LGS

Last Edited: August 13, 1998
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Tribolium Head-mouthparts

o [
Head-mouthparts

Mutant Name/note Linkage Group
mxp maxtllopedia L.G2
Ps Pinched sternellum LG 2

sp shoulder pads LG2

167

R.W. BEEMAN'S TRIBOLIUM HOME PAGE

hnp://bru.usgmri.ksu.edu/beeman/tﬁbolium/regions/mouth.html

Last Edited; August 13, 1998
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TIB-41

Tribolium Thorax hetp://brs usgmirl. ksu edwbeeman/tribolium/regions/rthorax html

e [

Thorax
Mutant Name/note
3.2 Bamp 3P2 based crossover suppressor w/ 40+ cM range.
3Pl Bamp-27 based crossover suppressor w/ 30 ¢M range.
ir2 Bamp-27 based crossover suppressor w/ 30 ¢M range, and recessive au.
3p3 Bamp-27 based crossover suppressor w/ 45+ c¢cM range.
acro acromegaly
ap antennapedia
apt alate prothorax
Bamp-27 Blunt abdominal and metathoracic points
Bamp-31 Blunt abdominal and metathoracic points
Cx Cephalothorax
Det-43  Divergent elytral tips
Ds Displaced stemellum
ds displaced sternelium
mx maxillopedia
Ps Pinched sternellum
tl prothoraxiess
Rap Recurved anterior pronotum
Se Split elytra
sp shoulder pads
tar tar
ub unbuckled
Utx Ultrathorax
ywe vestigial wings and elytra

Linkage Group

LG3
LG3

LG3
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Last Edited: August 13, 1998
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Trivolium Thorax-T1 hitp://bruusgmrl ksu.eduw/beeman/ribolium/regions/rt heml

Mutant Name/note Linkage Group
apt zlate prothorax 1G2
Bamp-31 Blunt abdominal and metathoracic points LG 3
Cx {ephalothorax LG2
_ ds displaced sternellum LG1=X
i Ds Displaced sternellum LG4
mx maxiliopedia LG22
Ps Pinched stermnellum LG2
ptl prothoraxless LG2
Rap Recurved anterior pronotum LG2
sp shoulder pads LG2
tar tar LG 2
ub unbuckled LG2

Last Edited: August 13, 1998

1ofi 9/18/98 6:40 PM
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Tribolium Thorax-T2 htp:/foru.usgmrl ksu.edwbeeman/tribolium/regions/ri2. him!

zz":"
f F’I.agsg_uw

Thorax-T2

Mutant Name/note Linkage Group

: 3.2 Bamp 3P2 based crossover suppressor w/ 40+ cM range. LG3
3P1 Bamp-27 based crossover suppressor w/ 30 cM range. LG3
3p2 Bamp-27 based crossover suppressor w/ 30 ¢cM range, and recessive au, LG3
w_ 3apP3 Bamp-27 based crossover suppressor w/ 45+ ¢cM range. LG3
= acro acromegaly LG2
ap antennapedia LG8
Bamp-27 Blunt abdominal and metathoracic points LG3
...... Det-43  Divergent elytral tips T(4; 5)
ds displaced sternellum LGl=X
Ds Displaced sternellum LG4
Se Split elytra LG9
Se-2 Split elytra LGS
Utx Ultrathorax ' LG 2
vwe vestigial wings and elytra LG2

Last Edited: August 13, 1998

lofl 9/18/98 6:40 PM
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Tribolium Thorax-T3 http://bm.usgmﬂ.ksu.edu./bc:emanftriboiium/regions/n_’,.hmﬂ

Mutant Name/note Linkage Group
3.2 Bamp 3P2 based crossover suppressor w/ 40+ ¢M range.

3Pl Bamp-27 based crossover suppressor w/ 30 cM range.

3pr2 Bamp-27 based crossover suppressor w/ 30 ¢M range, and recessive au.
3P3 Bamp-27 based crossover suppressor w/ 45+ cM range.

Bamp-27 Blunt abdominal and metathoracic points

Bamp-31 Blunt abdominal and metathoracic points

Ps Pinched sternellum

vwe vestigial wings and elytra

Last Edited: August 13, 1998

Tofl 9/18/98 6:40 PM
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Tribolium Legs

i TS
Elytra

Mutant Name/note
Det-43 Divergent elytral tips

Ds Displaced sternelfum
Se Split elytra

Se-2  Spiitelytra

sp shoulder pads

Utx Ultrathorax

vwe

|

R.W. BEEMAN'S TRIBOLIUM HOME PAGE

TIB-41

http://oruusgmrl ksu.edwbeeman/tribolivm/regions/relytra. himd

Linkage Group
T(4; 5)

1G4

LG9

LGS

LG2

LG2

vestigial wings and elytra LG 2

Last Edited: August 13, 1998

1ofl

9/18/98 6:41 PM
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Tribolium Legs http://'bru.usgmrl.ksu.edufbeeman/tribolium/reginns/riegs.html

Name/note Linkage Group
ab antenna bifurcata LG9
Crab Crab legs LG7
Rd Reindeer LG2

T{2;9) mxpDch-1 Dachsund T(2; 9
e T(2;9) mxpDch-3 Dachsund T(2; 9)

Last Edited: August 13, 1998

lofl 9/18/98 6:41 PM
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Tribolium Abdomen-genefai : hitp://bru.usgmel ksu.edu/beeman/tribolium/regions/rabdomen. il

Abdomen-general

Mutant Name/note Linkage Group

3.2 Bamp 3P2 based crossover suppressor w/ 40+ cM range. LG 3

K14} Bamp-27 based crossover suppressor w/ 30 ¢cM range. (3

3p2 Efmp-Z’/ based crossover suppressor w/ 30 cM range, and recessive 1G3

E 3P3 Bamp-27 based crossover suppressor w/ 45+ ¢M range. LG3

A Abdominal LG?2

Bamp-27 Blunt abdominal and metathoracic points LG3

sp shoulder pads LG2

T(2:4) AEs-1 Extra sclerite T2; 4)

Lasi Edited. Augusi 13, {998

1of]

9/18/98 6:41 PM
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Tribolium Abdomen-genital http://bru.usgmrl.ksu.edu/beeman/tribolium/regions/rabd-genital html

Abdomen-genital

Mutant Name/note Linkage Group

A Abdominal LG2
e extra uﬁgomphi LG2

eu-D  extra ur}éompm T(2; 5)

Last Edited: August 13, 1998

lofl 9/18/98 6:41 PM
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Tribolium Gross (naked eye; hand lens) http//bruusgmel ksu.edw/beeman/tribolium/regions/rgross. html

HORE!

Gross (naked eye; hand lens)

Mutant Name/note Linkage Group
A Abdominal LG2
b ?ﬁlﬁgﬁi rebs ;tsic:g; {s incompletely recessive, but other alleles are LG3
Be Bar eye 1.G4
<0 cola body LG9

rab Crab legs LG7
Det-43 Divergent elytral tips T(4; 5)
Go Gohath LG7
h hazel 1G4
Mo Micro-opthalmic LG 6
P pearl LG9
plt platinum LGi=X
Ps Pinched sternellum LG2
py pygmy LG1=X
rb ruby LGS
Rd Reindeer LGz
s sooty body 1G4
i jet body LGS
Se-2 Split elytra LGS

shoulder pads LG2

T(2;9) mxpDch-3 Dachsund T2Z2: 9
ywe vestigial wings and elytra LG2

Last Edited: August 13, 1998

tofl 9/18/98 6:42 PM
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Tribolium "Invisible" mutants

: ‘%a 5%"

htt})://bru.usgmrl.ksu.edu/becman/txiboliﬂrrﬂregions/rinvisib]e.html

"Invisible" mutants

Rearrangements (no marker)

Mutant Linkage Group
TY:D LG3
ry:a4y LG4

Hybrid Incompatibility

Mutant Name/note Linkage Group
-------- H Hybrid incompatability factor LG 9

Insecticide Resistance

Mutant Name/note Linkage Group
Lin-R Lindane resistance LG3
Pvr-R  Pyrethroid resistance LG9

Rmal Resistance to malathion LG 6

MEDEA (maternal effect)

Mutant Linkage Group

Ml LG3
M2z LG3
M3 LGS

Last Edited: August 13, 1998

lofi 9/18/98 6:42 PM
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Tribolium; Rearrangements http://bruusgmrl ksu.edu/beeman/tribolium/regions/reary. html

oE SRRy
Rearrangements

I Tutant Name/note Linkage Group
3.2 Bamp 3P2 based crossover suppressor w/ 40+ cM range. 1G3
3r1 Bamp-27 based crossover suppressor w/ 30 ¢cM range. LG3
3p2 ?e?;glsgisz ;erd crossover suppressor w/ 30 cM range, and LG3
3p3 Bamp-27 based crossover suppressor w/ 45+ cM range, LG3
A Abdominal LGz
Bamp-27 Blunt abdominal and metathoracic points LG3
Bamp-31 Blunt abdominal and metathoracic points LG3
Cx Cephalothorax LG2
Det-43 Drivergent elytral tips T(4; 5)
eu-D exira urigomphi LGS
mxpStm Stumpy LG2
Spa Spatulate T(2; &)
T(2:4) AEs-1 Extra sclerite T(Z; 4)
T2:4) tr tremblor T(2; &)
T(2:5) Ry Eyeless T(2; 5)
T(2:9) mxpDch-1 Dachsund T(2;9)
T(2:9) mxpbeh-3 Dachsund T(2: 9}
T(Y:3 Translocation LG3
T(Y:4) Translocation LG4

Last Edited: August 13, 1998

lofl 9/18/68 6:42 PM
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Tribolium Global

1oft

e B
Global

Mutant Name/note Linkage Group
au aureate LG3

b black body LG 3
Bald Bald LG8

co cola body LG9

ds displaced sternellum LG 1 =X
glossy  glossy cuticle LG2

Go Goliath LG7

j jet body LGS

p¥Y pygmy LGl=X
s sooty body LG4

sp shoulder pads LG2

http://bm.usgm:l.ksu.edufbeeman/tribo]ium/regions/rglobaibtmi

Last Edited: August 13, 1998

9/18/98 6:42 PM
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Tribolium; M {Medea) http//bru.usgmrl ksu.edu/beeman/tribolivm/medea. himl

Medea-killed larvae

Medea factors all share several characteristics:

« They breed true through the female line.
« They segregate in the male.

When a heterozygous Medea female (M/+) is crossed to a wild type male (+/+), the M
gene and its homolog segregate normally. However, all progeny that do not inherit the
Medea allele die at or shortly after egg hatch. The lethality is maternal, but the "rescue"
is zygotic. The rescuing M allele can be inherited from either parent.

There have been four well-studied Medea factors. Of these, two (M-1 and M-4) are
currently maintained at the Tribolium Stock Center. Almost all M strains in the field
carry M-4. Of these, about a third also carry M-1. M-4 is the only Medea factor present
in North American and European strains, being found in about half of them. Australian

and Indian strains are almost devoid of Medea factors. South American, Asian, and
African strains often have 2 or more M factors.

M! (Medea)

« Linkage Group: 3
« Description: The first and most-studied Meda factor.

lof2 9/18/98 6:43 PM



vuly, 2001 R.W. BEEMAN'S TRIBOLIUM HOME PAGE 181

Tribolium; M (Medea) http://bruusgmrl ksu.edwheeman/tribolium/medea. html

M? (Medea)

+ Linkage Group: 3
« Description: This Medea factor faded away and is no longer detectable.

M3 (Medea)

« Linkage Group: §
« Description: This Medea factor faded away and is no longer detectable.

M4 (Medea)

« Linkage Group: Unknown
» Description: This Medea has an interesting distribution within the United States.

Last FEdited: August 13, 1998

20f2 9/18/98 6:43 PM
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Tenebrio and other Tenebrionidae, 1998-2000. Key to subjects.
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BIBLIOGRAPHY

Tenebrio and other Tenebrionidae, 1993-1999. Key to Subjects.

Anatomy, Histology and Morphology

Behavior and Behavioral Ecology and Evolutionary Ecology
Cytology and Fine Structure

Tissue Culture, Embryology and Development

Ecology and Population Biology

General

Genetics and Animal Breeding

Insecticides, Insecticide Resistance, Attractant and Repellents
Trradiation and Use of Isotopes

Nutrition

Parasitology and Symbiosis

Pests

Biochemistry, Physiology and Molecular Biology

Space and Aerial Ecology

Speciation and Evolutionary Biology

Statistical Methods and Mathematical Models

Taxonomy

Technique

Teratology
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A, Bibliography for Tenebrionidae, 2000-2001
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Note: These are the subjects into which the bibliography has been broken down. If the
font is normal, there were no papers cited either in Biosis, CAB, or Agricola. If there are
papers in any of the categories listed, the heading will appear larger (Font size 14), and
the letters and the numbers of the title will be enhanced by the bold key. Thus, in the
table below, the title of the first category is printed in a normal font size 12 letters or
numbers, while the second category is in bold letters and numbers, the font size is 14.
After that, the entries in each table in each category is given in normal letters, in size 12.

1. Anatomy, Histology and Morphology

2. Behavior, Behavioral Ecology and Evolutionary Biology
3. Cytology and fine structure

4. Tissue culture, Embryology and Development

5. Ecology, Population Biology and Evolutionary Ecology
6. General

7. Genetics and Animal Breeding

8. Insecticides, Insecticide Resistance, Attractants, Antifeedants and Repellents, and
Biological control.

9. Irradiation and Use of Isotopes

10. Nutrition

11. Parasitology and Symbiosis

12. Pests and Pest Control

13. Biochemistry, Physiology Molecular Biology and Pheromones

14. Space and Aerial Ecology

I

U

. Speciation, Geographic Distribution and Evolutionary Biology
16, Statistical Methods

17. Taxonomy
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18. Technique
19, Teratology

20. Allergy

Examples: 1 and 2 (below) are the names of topics. Under] there were no papers.
Under 2 there was one paper belonging to this title:

1. Anatomy, Histology and Morphology (The topics are in Normal Font 12, letters not
shown in beld print).

2. Behavior, Behavioral Ecology and Evolutionary Biology (Letters in
bold, in size 14).

2. Drnevich, J.M.;

Hayes, E.F.; Rutowski, R.L. 2000. Sperm precedence, mating interval, and a novel
mechanism of paternity bias in a beetle (Tenebrio molitor L.).

In: Behavioral Ecology and Sociobiology 48: 447-451.

(Note the difference in font and degree of boldness)

The actua!l listing of references for Tenebrionidae begins on next page.
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Bibliography of Tenebrionidae {(except Tribolium) for 2660-2001

1. Anatomy, Histology and Morphology

1. Behavior, Behavioral Ecology and Evolutionary Biology (Letters in
bold, in size 14).

2. Drnevich, I M.,

Hayes, E.F.; Rutowski, R.L. 2000, Sperm precedence, mating interval, and a novel
mechanism of paternity bias in a beetle (Tenebrio molitor I..). In: Behavioral Ecology
and Sociobiology 48: 447-451.
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3. Cytology and Fine Structure

3. Rees, D.J.; Emerson, B.C.; Oromi, F.; and Hewitt, G.M. 2001. Mitochondrial DNA,

ecology and morphology: interpreting the phylogeography of the Nesotes (Coleoptera:
Tenebrionidae) of Gran Canaria (Canary Islands). Mol. Ecol.. Oxford UK. Blackwell
Science Ltd 10:427-434,
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%. Ecology, Population Ecology

5. Santos, A. de los; Gomez Gonzalez, L. A.; Alonso C. Arbalo, C.D. 2000. Adaptive
trends of darkling beetles, (Col. Tenebrionidae) on environmental gradients on the island
of Tenerife (Canary Islands). J. Arid Environ. London, New York. Academic Press

45:85-98.

5. Zanuncio, J.C.; Zanuncio, T.V. Guedes, R N.C. and Ramalho, F.S. 2000. Effect of
feeding on three Eucalyptus species on the development of Brontocoris tabidus (Het.,
Pentatomidae) fed with Tenebrio molitor (Col., Tenebrionidae)} Biocongrol Sci. Technol..
Abingdon, Oxfordshire: Cargax PublishingCo,10:443-450.
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6. General (No references)

7. Genetics, Population genetics and Animal Breeding.

7. Knutsen, N.; Rukke, B.A ; Jorde, P.E.; and Ims, R.A.2000. Genetic differentiation
among populations of the beetle Bolitophagus reticulatus (Coleoptera: Tenebrionidae) in
a fragmented and a continuous landscape. Heredity Oxford: Blackwell Science Ltd 84.
667-676.
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8. Insecticides, Insecticide Resistance Attractants and Repelients,
" Antifeedants and Biological Control

8. Sosa, M.E.; Guerreiro, E.; Giordano, O.S.; Tonn, C.E. 2000. Bioactivity
flavonoids against Tenebrio molitor (Coleoptera: Tenebrionidae) larvae.
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9. Irradiation and Use of isotopes
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10. Nutrition

10. Klasing, K.C.; Thacker, P.; Lopez, MA,; Calvert, C.C. 2000. Increasing the calcium
content of mealworms (Tenebrio molitor) to improve their nutritional value for bone

mineralization of growing chicks. In: Journal of Zoo and Wildlife Medicine 31:512-
517.
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11. Parasites, Symbionts and Pathogens

11. Clopton, R.E. 2000. Stylocephalus occidentalis n. sp. (Apicomplexa: Eugregarinida:
Stylocephalidae). from Trimatis pruinosa (Coleoptera: Tenebrionidae) in the Nebraska
sandhills. J. parasitol. Lawrence Kan: American Soc. Parasitol. 86:560-565.

11. Schawang, J.E.; Janovy, I.; 2001. The response to Gregarina niphandrodes;
Apicomplexa: Eugregarinida: Septatina) to host starvation in Tenebrio molitor
(Coleoptera: Tenebrionidae) adults, In: Journal of Parasitology, 57: 600-605.

11. Watson, D.W.; Guy, J.S. and Stringham, S.M. 2000. Limited transmission of turkey
coronavirus in young turkeys by adult Alphitobius diaperinus J. med. Entomol ; Lanham,
Md: The Entomol. Society of America 37:480-483,
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12, Pests.

12. Lone, E.; Mazurkiewicz, M.; Doroszkiewicz, W_; Kolpa, A.; Manka, M. 2001,
Microbial control of coleopteran larvae of Alphitobius diaperinus and Tenebrio molitor
—grain pests. In Medycyna Weterynaryjna 57:259-262
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13. Biochemistry, Physiology and Molecular Biology

13. Barnes, A. 1. and Siva-Jothy, M.T. 2000. Density-dependent prophylaxis in the
mealworm beetle Tenebrio molitor L. (Coleoptera: Tenebrionidae): cuticular
melanization is an indicator of investment in immunity. Proc. R. Soc. London Biol. Sci.
London, UK The Royal Soc. 267:177-182.

13. Bedick, J.C.; Pardy, R.L.; Howard, R.-W. and Stanley, D.W. 2000. Insect cellular
reactions to the lipopolysaccharide component of the bacterium Serratia marcescens
are mediated by eicosanoids. J.insect physiol. Oxford, UK. Elsevier Science Ltd
46:1481-1487.

13. Bolognesi, Renata; Ribeiro, AF.; Terra. W.R. Ferreira. C. 2001. The peritrophic
membrane of Spodoptera frugiperda : digestive enzymes. In Archives of Insect
Biochemistry and Physiology 47:62-75.

13. Collins, G.J.; Carswell, E.C.; Patton, P.;Black, A.C. ; Weerasuriya, E. Society for
Neuroscience. (30" Annual Meeting of the Society of Neuroscience New Orleans, LA,
USA November 04,09, 2000. Frogs steer their tongues to capture prey in the lateral visual
field. In: Society for Neuroscience Abstracts 2000, 26: Abstract No. 178.11.

13. Cristofoletti, P.T.; Bias, A.B.; Terra, W.B. 918™ International Congress of
Biochemistry and Molecular Biology, Birmingham UK. 2000, Midgut alpha-glucosidases
from Tenebrio Molitor. In;Biochemical Society Transactions 28:A321.

13. Flores, G.E. and Vidal, P. 2000, Cladistic analysis of the chilean genus Callyntra
Solier (Coleoptera: Tenebrionidae), with description of a new species. Jour. N.Y.
Entomol. Soc. Lawrence KS. Allen Press, Inc. 108:187-204,

13. Graham, Laurie A.; Walker, V.K.; Davies, P.L. 2000. Developmental and
environmental regulation of antifreeze proteins in the mealworm beetle Tenebrio molitor.
In: European Jour. Biochemistry.267:6452-6458.

13. Graham, L. A. , Tang, Wei,; Baust, J.G. Liou, Y.C.; Reid, T.S,; Davies, P.L. 2001,
Characterization and cloning of a Tenebrio molitor hemolymoph protein with sequence
similarity to insect odorant-binding proteins. In: Insect Biochemistry and Molecular
Biology31: 691-702.

13. Graham, L.A.; Walker, V. K. Davies, P.L. 2000. Developmental and environmental
regulation of antifreeze proteins in the mealworm beetle Tenebrio molitor, In: European
Jour. of Biochem, 267:6452-6458.

13. Inglis, P.W.; Aragao, F.J.L.; Frazao, H.; Magalhaes, B.P.; Valadares-Inglis, M.C,
2000. Biolistic co-transformation of Metarhizium anisoplias var. acridum strain CG423
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A. Sokoloff. An apology to the Subscribers to the TIB from the Editor.

Dear Subscriber to TIB;

Tribolium Information Bulletin Volume 40, page 248, has a Figure representing the
difference between the eyes of Tribolium castaneum (left) and Tribolium confusum
(right). It was taken from the Front cover of Tribolium Volume 6, 1963 to show that in
T. castaneum the distance between the two compound eyes is roughly about 1 eye width,
while in T. confusum the distance is over two eye widths. It is the simplest criterion one
can use to identify T. castaneum and T. confusum when they are grown together in the
same medium. The two specimens actually were homeotic mutants discovered in these
two species of Tribolium: antennapedia in T. castaneum and labiopedia in T. confusum
by the author and editor, and the drawing was so striking, that I thought it would serve
very well as an illustration for Mr. Abels letter he wished to published in TIB.
The drawing was quite clear when it was first published in 1963, but something
happened during its duplication so it was printed with a big smudge cdévering most of the
page. Neither I nor the staff at the Duplicating Center noticed the error and Volume 40
was distributed without correction. My apologies to Mr. Abels and the rest of the
subscribers. I hope this will not happen again.
I’'m sending each of the subscribers a copy of a drawing that highlights the eyes of the
normal beetle. Please tape the drawing included over the illustration on page 248.
Sincerely yours,

Alexander Sokoloff
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A diagram representing the compound eyes in Tribolium castaneum (left) and
Tribolium confusum (right). Note that in T, castaneum the distance between the two

compound eyes is about one eye width (see the double headed arrow between the eyes)

while in T. confusum the distance between the compound eyes is about two eye widths
(note the double headed arrow between the compound eyes).
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New Mutants (Tribolium castanenm). Richard W. Beeman and M. Susan Haas

Split gula (Sg). Spontaneous dominant found in the Bar Eye (Be), sooty (s) stock, The gula,
pregula, submentum and mentum of these mutants is split medially and the labial palps are no
longer “nested” between the maxillary palps. The two halves of the mentum appear to form
basal structures proximal to the palps. This phenotype could be a transformation of labial
identity to either maxillary or prothoraxic. Sg complements alate prothorax (apt) and
Cephaloathorax (Cx). Tests are underway to determine complementation with prothoraxiess (ptl).
Linkage testing is in progress to determine if Sg is linked to the HOM-C.,

Split ventral abdominal 7 (Sva7). Spontaneous dominant found in the 420 Rdiel stock. As most
strongly expressed, Sva’ causes the normally sclerotized ventral A7 (seventh abdominal
segment) to appear as a pair of oval plates. The posterior margin of this segment is often
medially indented between the plates. This phenotype appears to be a A7 to AS$ transformation.
Sva7 complements pointed abdominal sternite (pas) and extra urogomphi (ew). Linkage testing
is underway to determine if it is linked to the HOM-C.
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Dev Genes Evol (2001} 211:89-85
DOI 10.1007/5004270000129

M. Susan Haas - Susan J. Brown
Richard W. Beeman

Pondering the procephalon: the segmental origin of the labrum

Received: 8 June 2000/ Accepted: 14 November 2000 / Published online: 25 January 2001
@ Springer-Verlag 2001

Abstract With accumulating evidence for the appendic-
ular nature of the labrum, the question of its actual seg-
mental origin remains, Two existing insect head segmen-
tation models, the linear and S-models, are reviewed,
and a new model introduced. The L-/Bent-Y model pro-
poses that the labrum is a fusion of the appendage end-
ites of the intercalary segment and that the stomodeum is
tightly integrated into this segment. This model appears
to explain a wider variety of insect head segmentation
phenomena. Embryological, histological, neurologicat
and molecular evidence supporting the new model is re-
viewed.

Keywords Insect head - Intercalary - Labrum -
Stomodeum - Segmentation
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| Essenpreis@Springer, 0G6-3% AM 12/4/01 , WG: Request to reproduce tw |

>

>As FEditor of the Tribolium Information Bulletin, I would like to
reproduce

>two abstracts of articles recently published in Dev Genes Evol.
(2001)

~211:89-95 and ©6-102, Both of the articles were authored by M. Susan
Haas,

»Susan J. Brown and Richard W. Beeman. The first article reviews the
models

savailable for insect head segmentation and proposes a third model.
The

>second paper through the use of a homeotic gene Antennagalea-b)
transforms

shoth antennal and labral structures to resemble those of gnathal
appendages

>in Tribolium castaneum. This suggests that the labrum is a fused
structure

sderived from two pairs of appendage endites and is serially
homologous to

>the gnathal appendages.

>T believe that such a finding merits wide distribution of
information, and

>this information, should be included in the Tribolium Informaiion
Bulletin.

>I hope that as Editor in Chief of your journal you will agree with me
and

>give your permission and let me include the abstracts in in Vol. 41
of the

>Newsletter I edit.

>With best personal regards, Alexander Sokoloff.

>

*******‘k-ﬁr**************************************
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- Richard W. Beeman

Homeotic evidence for the appendicular origin of the labrum
in Tribolium castaneum

Received: 8 June 2000/ Accepied: 14 November 2000 / Published online: 8 February 2001
@ Springer-Verlag 2001

Abstract The ontogeny of the insect labrum, or upper
lip, has been debated for nearly a century. Recent molec-
ular data suggest a segmental appendage origin of this
structure. Here we report the first arthroped mutation as-
e sociated with a homeotic transformation of the labrum,
B Antennagalea-5 (Ag®) transforms both antennal and la-
bral structures to resemble those of gnathal appendages
in Tribolium castanewm. This labral transformation sug-
gests that the labrum is a fused structure composed of
two pairs of appendage endites, and is serially homolo-
e gous [o the gnathal appendages.

Keywords Inscct head - Homeotic transformation -
Mandible - Labrum - Appendage
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>As Editor of the Tribolium Information Bulletin, I .would like to
reproduce

>two abstracts of articles recently published in Dev Genes Evol.
{2001)

>211:89~-95 and 96-102. Both of the articles were authored by M. Susan
Haas,

>Susan J. Brown and Richard W. Beeman. The first article reviews the
models

savailable for insect head segmentation and proposes a third medel,
The

>second paper through the use cf a homeotic gene Antennagalea-5)
transforms

>hoth antennal and labral structures to resemble those of gnathal
appendages

>in Tribolium castaneum. This suggests that the labrum is a fused
structure

>derived from two pairs of appendage endites and is serially
hemologous to

>the gnathal appendages.

>T believe that such a finding merits wide distribution of
information, and

>this information, should be included in the Tribolium Information
Bulletin.

>I hope that as Editor in Chief of your journal you will agree with me
and

>give your permission and let me include the abstracts in in Veol., 41
of the

>Newsletter I edit.

>With best personal regards, Alexander Sckoloff.
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Springer

Verlag Rights and Permission Department and they have granted
permission

to

use the material provided I obtain permission from the author (whose
address

is given in the article) and full credit is given to the publicaticn
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Sokoloff, A. Emeritus Professor, Biology Department, California State University, San
Bernardino, California.

* Observations of Walking Sticks (Phasmidae).

NOTE: The first paper in this series Regeneration in walking sticks (Sokoloff,
2000) dealt with the growth of the sticks from the third instar to the adult stage and
regeneration of the walking appendages. The present note deals with further observation
of the adults, and some observations on the earlier stages of development.

Walking stick number 2 (WS-2) outlived number 1 (WS-1). Shortly after the
death of WS-1, it molted. It had the normal number of legs except for the middle right
leg, which failed to expand and formed into a coiled leg. Two weeks later WS-2 molted
again, but the molted specimen had three normal left legs. The three right legs were
missing beyond the trochanter. I placed the specimen in a plastic container which
originally housed a lemon meringue cake. The top and bottom of the container were clear
plastic. The cake originally rested on a disk-shaped base made of styrofoam. Its upper
surface had two concentric elevated circles about 147 in width to prevent the cake from
sliding. The styrofoam disk was soft, but sturdy enough one could drive dry sticks into it
and thus create a more “natural” environment.

There were two sources of water: one was a small rectangle of blotting paper
which was saturated with water every day. The second source was water injected between
two rose plant leaves to give a dew effect.

Tt became evident that the WS would not be able to take care of itself. Every
morning I would find it on its back,or side at the edge of the cage, between the styrofoam
disc and the plastic cover of the cake container, lying helplessly. It would try to reach for
some solid surface lying on the plastic box floor, for example rose leaves which served as
its food. Usually the result was that it might drag itself to reach for the leaves, to anchor
its claws on the leaf thorns, and contracting the muscles of the femur. If it managed to
reach the leaves, it would try to get closer to them but the leaves would slip away. 1
helped it by anchoring the leaves with an open paper clip. I constructed an arbor of dry
sticks and a few times I found it perched on one of the sticks. Most of the time,
however, T wouid find it on the inner side of the plastic cover lying on its back. When it
was hungry, the rose leaves would attract the WS, and I knew that it had been eating by
the very characteristic way these insects eat along the edge of the leaf. Clearly, the
presence of three legs, all on one side of the body, was not conducive to effective
locomotion.

The WS had grown to a sizeable specimen: Its overall length was 8.5 cm. The
antennae were 11mm: The horns on its head were about 1.5mm long. The segments of
the legs had the following dimensions:

Left foreleg; coxa, 2 mm.; trochanter, 2mm.femur , 34 mm; tibia, 20mm. The
tarsal segments had broken off. The proximal 5 mm. of the femur of the foreleg were free
of spines and served to protect the head and its parts. The rest of the femur was thicker,
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about 1 1/2mm, with spines on the dorsal and ventral surface. The distai dorsal part of the
femur bears a spine at the femoral tibial joint.

The middle leg; the femur extends from the trochanter to the joint between femur
and tibia. A pair of spices protect the femoral-tibial joint. There are 3 prominent spines
on the dorsal part of the femur. There are four rows of spines extending the length of this
segment. The tibia bears 5 spines directed toward the “foot” of the leg, the first spine
being the most prominent. The tarsus and claws were broken off.

The hind leg has a 30 mm femur and a 30mm tibia (the tarsus and claws had
fallen off). The femur has 4 ridges with spines arranged along these ridges. There are
two prominent bristles on the distal end of the femur, one on each side of the proximal
end of the tibia. The tarsus of the hind and other legs consists of 5 segments and a pair of
claws.

I was hoping the walking stick would molt its exoskeleton once more and attempt
to regenerate its legs, but it died without doing so. The walking stick was on its 3™ or 4™
instar when it was given to me in September, 2000. It died in June of 2001.

While it was alive, I decided to collect the fecal pellets it produced to see if they
contained cysts of parasites or to add them to our insect collections. The droppings, feces
or fecular pellets of walking sticks are black, and irregular in shape. Among them there
were some that had an oval shape, but at the time I collected them I did not pay much
attention to them (my vision was greatly reduced owing to the presence of cataracts, and 1
did not examine them either with a magnifying glass or with the dissecting microscope).
In any case, both oval and irregularly shaped fecular droppings ended up in a screw-cap
vial, the three legged stick insect ended up in the insect collection. I was sad because |
expected the two walking sticks to reproduce so I could study these interesting insects.

A month later, returning to my study room one day, I saw movement in the vial
containing fecal pellets. On closer examination, the movement was produced by walking
insects that hatched. Most of the 20 specimens were dead, obviously because of lack of
food and water, but four had hatched more recently and survived.

The mother may have been inseminated by the other stick insect before it died, or
the development may have been possible because of parthenogenesis which is known to
occur in these insects. In any case, besides the 20 eggs that hatched there were 200 eggs,
which had not hatched, allowing further observations.

THE EGGS.

It has been reported that the eggs resemble plant seeds. They are dropped from
the shrubs singly in autumn, rest on the ground all winter, hatching in early summer. The
nymphs feed on leaves, and reach maturity in summer and early fall. At this time they
resemble twigs upon which they rest (brown or green). The eggs I examined had thin and
fragile shells and could easily be broken into when picked up with forceps.

The eggs roughly resemble a pickle jar in shape. The width is about half the
length. The pickle jar is flat at one end so it will stand, but the base of the egg is rounded.
The pickle jar has a neck and around the mouth the neck bears some elevations to allow
the cap to close the jar tightly so the liquid will not spill out. The comparable end of the
egg has some distinct elevations to close the exit of the egg firmly. The external surface
of the cap of the egg has about 3 layers and the cap resembles a Gaucho hat. In an
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unopened egg, below the cap (Fig. 1} which is shiny black on its external surface, there
are lines which suggest the presence of ridges resembling the ridges that are found on the
outer part of the neck of the pickle jar. In the pickle jar there are spiral depressions of the
metal cap fit to hermetically close the contents to twist the cap on the bottle or to remove
the cap from the bottle. The cap of the egg has 3 spiral ridges which fit into
corresponding spiral depressions matched in a similar fashion as in the pickle jar.

On the outside of the egg, about half way from the cap to the closed opposite end
of the egg there is a kidney-shaped “scar” which may be the place where some
attachment from the ovary attaches to the egg (Fig. 1)

Sometimes the hat-shaped cap can apparently yield to pressure so that the
completely developed hatchling can walk out and leave the egg with the cap still attached
to the egg’s opening. Other times the cap of the egg is given such a strong shove from the
inside of the egg that it detaches completely from the egg. Fig a and 1b show the
concave side of the cap when the cap has been pushed gently from the inside by the
hatchling. Figure7 is a side view of the cap, 7a, and an inner side view with three levels
of the cap (7b)

EXTERNAL SURFACE OF THE EGG SHELL...

Another remarkable feature of the egg of a walking stick is the appearance of its
outer surface. No two eggs are alike (Figs. 2a-b to 6a-b). In these sketches, are shown the
front and the back of the egg, to maximize the effect. In a few of these figures we can see
the attachment point of the egg to the attachment organ to the ovary. This place of
attachment looks kidney-shaped as in Fig 1. My guess is that the rest of the egg shell and
sometimes even the kidney-shaped attachment point is some substance that acts as a
lubricant when the egg is laid, and when it hits the air water evaporates leaving some
kind of design.

BIRTH OF WALKING STICKS

The hatching from the egg, from my limited observation, occurs prior to sunrise.
during the warmer days of summer. By this time one can tell whether the walking stick
has emerged from the egg successfully or not. Birth is apparently a very hazardous
event. The nymph may remove the cap successfully, but then it has wiggle back and
forth to leave the shell. The head may appear, followed by the thorax. The walking
appendages are long and fragile, and the external environment may not be suitable for the
retention of moisture which may act as a lubricant to gradually free its appendages from
the shell (the appendages reach all the way to the closed end of the shell (Fig. »

Judging from the individuals I have examined, there may be several mishaps
during the birth of the walking sticks. In all these cases the cap has been popped off the
shell:

1. The new hatchling may have its head and thorax out of the shell, but all six

pairs of legs are stuck within the shell, and eventually the insect dies.
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2. Any one or more of the legs may remain stuck within the shell, making it
more and more difficult for the insect to emerge from the shell. Death
eventually follows.

3. With further efforts, the hatchling may free its first and second pairs out of the
shell, but it may be too exhausted to exert itself further, and dies attached
itself to the shell. |

4. The middle and hind legs may come out and one or both of the front legs still
remain stuck

One or both of the legs may become free from the shell after further efforts, or one of the
legs may be stuck to the shell until the first molt. If only one leg is stuck in the eggshell,
the insect may carry it like a boot. Efforts may be successful in dropping the shell, in
which case the leg may be recovered entirely, or may separate from the shell losing the
tarsus or more proximal segments of the leg and later degenerated.

One thing is clear: one should not attempt to help any of these first instar walking sticks
because the exoskeleton is very soft, and parts of the leg or the entire leg may separate
from the body.

At this writing, only about one 15-20 percent of the eggs laid by the female
hatched between the time they were laid and the present, and since the weather has turned
coid in the evenings, there have been no more walking sticks being born. It will be
interesting to see how many of the 150 eggs remaining will hatch next summer,

Sexing these insects is difficuit because in the female the ovipositor 1s hidden by
other structures. The two original walking sticks I received had similar structures at the
tip of the abdomen. I did not see the process or frequency of egg-laying, The discovery of
live first instar phasmids was the first indication that the larger walking stick had laid
eggs was the presence of the 20 hatchlings of which only four were alive.

As I mentioned above, there were only about 200 eggs in the clutch, and of these
about 20 had hatched, but 16 of them had died for lack of water. For the next 6 weeks the
eggs hatched at the rate of 1 or 2 or none per day. Many of these died for various causes,
but survivors included 6 which at this writing are in their third instar, 4 are now in their
second and 2 are in their first instar. The third instars have complete sets of legs and have
a green color. The others have brownish color and lack some of their legs as I indicated
before, Their antennae are short, While the walking sticks are at rest, they hold their
front legs forward, parallel to the to the small antennae. If one blows gently into their
cage they begin to sway on their legs from side to side.

The hatching of new nymphs has ceased since the beglnmng of October when
nights began to cool off, Tt will be interesting if any of the remaining eggs continue
hatching from next summer to fall of 2002. It may be possible that these eggs were
produced by parthenogenesis as it has been reported in the literature. .Homn (1976)

states that many walking sticks are parthenogenic (without mates).
Females simply lay viable eggs that drop to the forest floor and may take a
year or two to hatch.
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Grain Marketing and Production Research Center
Biological Research Unit
1515 College Avenue
Manhattan, KS 66502
Telephone: 785-776-2704/FAX 785-537-3584

James E. Throne, Research Leader

RESFARCH HIGHLIGHTS AND TECHNOLOGY TRANSFER FOR 2000-2001

Temperature and Relative Humidity Impact Efficacy of Diatomaceous Earth. Diatomaceous
earth (DE) is a reduced-risk low-toxicity natural product registered to control stored product
insects. When red flour beetles and confused flour beetles are exposed to diatomaceous earth,
mortality of both species increases with temperature and decreases with relative humidity. In
addition, the confused flour beetle is more tolerant to DE than the red flour beetle, and longer
exposure intervals may be required to eliminate populations of the confused flour beetle. Seasonal
variation within a storage facility, the target pest species, and the presence of food material must be
taken into account when using DE to control flour beetles in mills and food warehouses. (Athur
776-2783)

Transgenes inserted into beetles. In 2000 we succeeded for the first time in producing genetically
transformed beetles, using gene transfer vectors constructed in 1999. Foreign genes were inserted
into the chromosome of the red flour beetle using mobile gene vectors ("transposons”) derived
from moths and flies. This new system can be used to insert DNA tags into target insect control
genes, making it possible to identify, isolate and characterize such genes and to facilitate the
incorporation of these genes into transgenic plants for insect conirol. The system could also be
used to correct genetic defects and genetically engineer improvements in beneficial insect species.
To demonstrate this possibility, we used the new system to introduce the tryptophan oxygenase
gene (required for pigmentation) into tryptophan oxygenase-deficient, unpigmented red flour
beetles, and showed that normal pigmentation was restored. (Beeman, 776-2710)

Chitin synthase gene mapped in flour beetle. The chitin synthase gene was mapped onto
chromosome 5 of the red flour beetle. This accomplishment makes possible a mutational analysis
of this important developmental gene, which will in turn allow us to identify the regions of the gene
most critical for activity and most sensitive to inhibitors. (Kramer, 776-2711)

Influence of food patch size on egg laying behavior investigated.

The red flour beetle, Tribolium castaneum, is a major pest of flour mills and other food processing
and storage facilities. The spatial configuration of food patches strongly influences the abundance
and distribution of individuals in a landscape and this in turn impacts on where pest management
needs to be targeted. We investigated how food patch size influences egg laying behavior and the
fitness consequences of different egg laying decisions. Females adjusted the number of eggs that
they laid in a given patch as a function of amount of flour present. Females visited multiple
patches and the allocation of eggs among patches was influenced by the amount of flour in the
patch. There was a good correlation between the number of eggs laid and the optimal number of
eggs to maximize offspring survival to adulthood. Understanding patch use behavior will help



July, 2001 255
Notes -~ Research

improve the management of pest populations in food processing and storage facilities. (Campbell,
776-2717)

Nematodes may be effective against insects that infest grain and grain products.

Certain species of nematodes are lethal parasites of many species of insects. These nematodes are
small (less then 1/16 inch) round worms that have the ability to seek out insects and kill them.
They are also commercially available and initial results indicate that they may be effective against
insects that infest grain and grain products. Initial data indicate that one of the nematodes
(Steinernema carpocapsae) is very effective at attacking the larvae of Indianmeal moths and
moderately effective at attacking red flour beetle adults. Further research is being conducted to
determine how effective the nematodes will be at finding and Kkilling insects in the structure of
buildings and the influence of low relative humidity on efficacy. (Campbell, 776-2717)

Responding to customer requests, a web site was developed for downloading stored product
insect images (http://bru.usgmrl.ksu.edu/images). The database contains over 130 images of
30 different stored product pests in easy-to-download jpeg files. This information will provide a
valuable resource for researchers, educators, and the general public. (Oppert, 776-2780)
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EFFECT OF SELECTION ON HERITABILITY OF EGG NUMBER I‘\I

Tribolium castaneum

S.B. VERMA' AND R.L. SINGH’
Department of Animal Breeding & Genetics,
Ranchi Veterinary College, Ranchi — 834007 (India)

SUMMARY

In order to study the trend of heritability estimates in two-way
selection, generation-wise estimates from sire, dam and sire + dam
components were obtained. These estimates were regressed on the
generation number to study time trend in heritability in selection experiment.
All the linear regression coefficients in both the directions of selection were
observed to be negative suggesting loss of additive genetic variance due to

selection.

INTRODUCTION

Tribolium has been extensively used as a model to investigate
population genetic and animal breeding theory. The effect of selection on
heritability estimates has been of considerable interest to research workers.
Its importance further increases when different intensities of selection are
applied in divergent selection. The trait ‘egg production’ in Tribolium 1s very
sensitive to environmental conditions like egg production in poultry and milk
yield in cattle. It is, therefore, the time trend in estimates of heritability for
egg production at two different selection intensities in Tribolium castaneum

was studied in the present investigation.

1. Associate Professor, Department of Animal Breeding and Genetics, Bihar
Veterinary College, Paina — 800014.
2. Ex-University Professor & Chairman, Dept.. of Animal Breeding and

Genetics, Ranchi Veterinary College, Ranchi, Ranchi — 334007,
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MATERIALS AND METHODS

Tribolium castaneum (lzatnagar strain) maintained for last several
years as a closed population on random mating constituted the genetic
material for this study. The procedure of Tribolium culture was the same as
reported by Bhat and Bhat (1974). The cultures were maintained in B.0.D.
incubator at 32 = 0.5° C and 70 + 5% R.H. throughout. On 5" day of adult
life one male was allowed to mate with 3 females for 48 hours and on 7 day
all the 4 adults from the mating vials were separated into 4 individual vials,
each female in 1 vial. Egg production was recorded on 8", 9™ and 10™ day of
adult life. Two hundred and seventy sire families, each consisting of 1 sire, 3
dams and 15 female progenies were formed. These sire families were further
divided randomly into 9 groups each consisting of 30 sires, 90 dams and 450
female progenies. One of these groups was used as control. Two groups as
replicates (R, and R,) were used for each of the high selected lines | and 2.
These groups were symbolised as : HS; — high selection line 1 where top
33.33% families were selected, HS, — high selection line 2 where top 50%
families were selected, LS, — low selected line | where lowest 33.33%
families were selected and LS, — low selected line 2 where lowest 50%
families were selected and control — unselected line.

Thirty sire families were ranked on the basis of the total egg number
(8"~ 10" day) after adult emergence in each group. Selection was practised
for high and low egg production using sire family means at intensity levels-
(a) 33.33% and (b) 50% in each group. Next generation was regenerated inn a
way that the number of sires, dams and female progenies remained constant

mn each line and generation. Haif-sib and full-sib matings were avoided.




258

, TIB-41
Notes - Research'
Heritabilities in each group were calculated separately using wvariance
component analysis (King and Henderson, 1954). The standard errors for
heritability estimates were computed as per Dickerson (1960). Pooled
estimates of heritability were obtained by weighting each estimate with the
inverse of its variance following the method of Enfield er al. (1966). Linear
regressions of heritability estimates on generation number were obtained

according to Snedecor and Cochran {1967).

RESULTS AND DISCUSSIONS

Generation-wise estimates of heritability are presented in Table — 1.
The heritability for the selected trait in the control line ranged from 0.19 to
0.25, 0.30 to 0.47 and 0.27 to 0.33 from sire, dam and sire + dam
components of variance respectively. The respective estimates pooled over |
generations were 0.21, 0.42 and 0.32. The estimates derived from dam
components of variance were found to be consistently higher than those from
sire components which are in agreement with the reports of Krause and Bell
(1972) and Verma er al. (1980) and these suggested the involvement of non-
additive genes and/or maternal effects in the inheritance of this trait. Linear
regressions of heritability estimates on generation number (time trend in
heritability estimates) are presented in Table — 2. In the control line the
regression co-efficient indicated a non-significant decline of 0.0007 from the
sire component, however, dam and sire + dam components showed non-
significant increase of 0.0023 and 0.0004 respectivéiy, These reflected that
the control population remained genetically stable over generations and

fluctuations were due to the chance factor.
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; The heritability for the selected trait ‘8™ — 10" day egg number’ for
the two high and the two low lines did not present any definite trend from
generation to generation. The time trends in heritability were consistently -
negative in ali the lines from all the three components of variance (Table-2).
Eight out of 12 regression co-efficients were found to be significant. Bell
and Burris (1973) observed a decline in heritability estimates at the end of
four and eight generations of selection for 7" — 11" day egg number in
Tribolium castaneum. Ruano ef al. (1975) and Orozco {1976) reported
significant negative regression co-efficients of the heritability estimates from
daughter dam regression method on generation number for 7 — 11" day egg
production to be — 0.03 + 0.0 and — 0.0216 = 0.0063 respectively in
Tribolium castaneum. Nordskog et al. (1974) and Thiyagasundaram (1984)
also observed decline in heritability estimates for egg number in poulty in
selection experiments.

The present study revealed that the heritability estimates tended to
decline as selection advanced which is in agreement with the findings of the
research workers mentioned above. The decrease in heritability estiznafes

during selection may be attributed to a loss of additive genetic variance.
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Table — 1. Heritability estimates for the sclected trait (8

2001

Notes

— Research

i it e yrppanary B
'~ 10" day egg number) in different lines and

coreretinng (Ronlentos pooled).
LINES
Generations Heritability HS, s, LS, LS, Control

hzsiS.E. 0.21 £0.11 0.22+0.11 024011 0.21 £0.11 0.19x0.16

Co h'p + S.E. 0.41 £0.14 0.41 0.14 0.29£0.13 0.42+0.14 0.47 £0.21
hsentSE 0.31£0.07 0.31 £0.07 0.27+0.07 0212007 033£0.10

h's + S.E. 0.09£0.10 0.20£0.11 0.22+0.12 0.17+0.09 0.21+£0.16

Gy hp+ S.E. 0.64 £0.17 0421014 0.524£0.15 031 +0.15 0.42 £0.20
h's.n % S.E. 0.37 £ 0.08 031007 0.37 £ 0.08 0.24 +06.06 03240.10

h%iSE. 0.15 £ 0.09 021 £0.10 0.19£0.1C 016010 0.25£0.16

G hp + S.E. 0.22+£0.13 0.19+0.12 0.30£0.13 0.50£0.15 0.30+0.19
h's.p+ S.E. 0.18 = 0.06 0.20 £ 0.06 0.25 +0.06 0.33+0.07 0.27£0.10

his+S.E. 0,15+ 0.09 0.16 £ 0.09 0.21 £0.11 0.14£0.09 - 0.21 £0.16

Gs R’y £ S.E. 0.25+£0.13 015 +£0.12 0.43x0.14 031013 . 0.44+0.21
h . p % S.E. 0.20 £ 0.00 0.16 £ 0.05 0.32 £0.07 0.23£0.06 033+0.10

hs + S.E. 0.130.09 0.15£0.09 0,16 +0.09 030+ 0.10 0.23+0.16

Gs B+ S.E. 3.27 £0.13 (.25+0.13 0.27+06.13 0.09 £ 9.10 0.41+0.20
hs.p £ S.E. 0.20£0.06 020+ 0.06 0.22£0.06 0.2040.06 0.32+0.10

Continued. ..
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Gs hzsiS.E. 0.11£0.08 0.16 + 0.09 0.154£0.09 (.12 £0.08 0.21£0.16
hz{)i'S.E. 0.23 4013 020012 nR+H017 0191012 444030
yennoak : R R IR LG dloy
Gy hzgtS.E. 0.12+£40.08 0.14 + 0.08 0.17+0.09 0.14 +0.08 0.19+G.16
thiS,E. 0.14£G.12 0.14x0.12 0.23+£0.12 0.14 £ 012 0.45+0.21
he.p* S.E. 0.13£90.05 0.14 £ 0.05 0.20+£0.00 0.14 £ 0.05 0.32£0.10
Gy hzsiS.E. 0.11 £0.08 0.12 £ 0.08 0.13+£0.09 0.16 +0.09 0.21+0.16
hZDi'S.E. 0.12£0.12 0.13+0.12 0332012 020012 342 £0.20
h23+DiS.E. 0.12£0.05 (.13 +0.05 0.23 £ 0.06 0.18+0.06 0.31+£G.10
Overall s+ S.E. 0.13 £0.03 0.16+£0.03 G.18+£0.03 0.17+£0.05 0.21 +0.06
h'p % S.E. 0.26 £ 0.05 (.22 +0.04 0.33 £ 0.05 0.24 £0.04 0.42 £ 0.07
h25+ pt S.E. 0.19 £ 0.02 0.19+0.02 026003 021 +0.02 0322004

2 2 2 . ey . . . .
g, h™p and h's, pare the heritability estimates from sire, dam and sire £ dam components respectively.
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generation number for the selected trait in

LS LS,

+ 0.0085 |

L bE SEVLINES S : Fid, f
b | -00082 | _goisger | —0.0142% | _g.00ss
} +0.0052 ( +0.002 ' +0.0025 J + 0.0092
b ( -0.0533" } ~0.0384* ’ - 0.0151 { - 0.0421*
+0.0177 +0.0115 i +0.0144 2 0.015
K. p | 00305 [ ~ 0,0254%* [ - 0.015 { - 0.0232%
L ( +0.0074 #0.0055 f £0.0071 + 0.0062

"Significant at P<0.05; “'Significant at P<0.01

0.0004 |
+0.0033
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Ramiro Gamez Ruano
[.N.I.A. Dpto. de Mejora Animal
Ctea. La Coruita Kim. 7, Apdo. 8111 (28040 MADRID) SPAIN.

HOW TO MARN TRIBCLIUA Adl iy

We have to employ a very thin nylon fibre (0,1 mm.). We have to phace a handle on it
One possibility is to bind the nylon fibre on a small brush. betier without bristles. n a
wvav that it remams firm {(figure 1)

I'here are fell tip pens that once emply, il is very easy (o extract its porous tip and then
(o itroduce it again together with the nvlon fibre. cutting o prece away 111 1s oo Tong
tfigure 7)

fhe ball-point pens have got a hittle but very hard ball that can be removed filing or

uthing all around it with an oid biade or scalpel: doing this under the binocular will be a

~reat help. Then e have to remove the pipe with the ink, 10 t's necessary. we can wash
Vil alcoliol the support that has no longer the little ball in it in order to introduce the
avion fibre in o way that #t remains well firm (higure 3).
With the fibre we have to touch slightly the not toxic paint surface so that we take a
minimal but sufficient quantity. The best way to do this is to take a little blob wilh a
needle and place it horizontaily on a smooth surface in order to get a thin coat where we
can dip the fibre while the paint doesn't get dry

Fhe clean insects must be put on a smooth surface. and touching them with the fibre
11&\ will remain sticked on it so that we can transier them (o a Petnt dzsh witly flour and
1 picee of paper where they can grasp on in order to gel Iree.
W can do it with or without the binocular, Tt will be very useful to immobtlize with ice.
1w important that the paint does not immobilize the head. the thorax or the elithres of
ihe insects. marking Hke in A but not like in B, ‘
“ach time we mark an insect il is convenient to clean the fibre frequently with the
tiumb and the index finger of the left hand using or not a cleaning cloth or a thin piece
W paper. [ is important o avoid that the paint on the fibre gets dry.

1 2

e
_ — (e

[PV LR T
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OPEN FURUM

Note: This paper, published in 1996 in the Triboliurn Information Bulletin 36:83-85 has been shortened
and somewhat modified to fit a two-page requirement for the TIB On-Line

Sokoloff, A. Biology Department , California State University, San Bernardino, CA 92407.
*Interactions in Tribolium: Competition or predator-prey?

Population biologists have developed classification systems to define rigorously social interactions hetween lower
organisms. Some interactions between associated populations are of benefit (+), other interactions are harmful (-), and
others are neither beneficial nor harmful (0} .In commensalism of two species one benefiis while the other is not harmed
{+/0). In competition both species are harmed in some way (-/-). In predator-prey or parasite-host inter- actions one species
benefits and the other is harmed (+/-) (one species serves as food for the other). We are concern- ed here only in the last
two interactions.

As the reviews of King and Dawson (1972} and Sokoloff (1975) have summarized, the iate Thomas Park and his
students and coilaborators studied interactions between Tribolium castaneum (CS } and_T. confusum (CF). He conciuded
that the interaction between these stored-product pests was competition: one of the species or the other was eliminated
depending on the environmentai conditicns used. In the mid-sixties Park et al (1965) and Soko-loff and Lerner (1967)
independently came to the conclusion that the interaction observed when these two species are placed in the same vial is a
predator-prey interaction and not (as originally assumed by Park and his collaborators and others) a competition interaction,
Sokoloff and Lerner thought that under certain conditions {(such as rearing CS and CF in whole wheat flour enriched with
brewer’s yeast at 29° C and 70% R.H. the interaction is one of mutua] predation because food is present in abundance and
regularly renewed, and under these conditions C8 is the winner.. Under the same conditions, but utilizing other media such
as com, CS was ecliminated by CF. Again the amount of food is probably in excess , since once CS is eliminated CF
experiences a threefold increase in population size. But here the possibil- ity that competition has occurred cannot be ruled
out , because certain nutritional required nutri- ents are in limited supply in com. Evidence that a shortage of these
requirements causes CS to become a more ac- tive cagnibai was obtained by Inouye and Lerner (1963).

At the time when these experiments were carried out neither Park et al (1965) nor Sokoloff and Lerner (1967} had any
experimental basis to show that temperature may be a useful gnide to resolve what kind of interaction {competition or predator-
prey 1is prevailing in the experiment. Bowker {1978) showed in her measurements of energetics of populations of single and
mixed species of CF and CS that when beetles are reared at 25° or 30° C predator-prey interactions predominate, while at
35°C competition interactions predominate. Unfortunately, her paper did not atiract the attention of Triboliumists: Her paper
is not cited by any of the papers on competition or other interaction studies in the last ‘20 vears.

In my opinion, recent students of interactions in Tribolium species, judging from the contents and their titles and
the temperatures at which the experiments have been carried out, have misidentified the type of interaction they are
observing, periaps because of an inadequate search of the available lterature. To a certain extent reliance on the literature
published and avatlable in data bases leads to errors in interpretation such as those I have described here. 1 have made
available the facilities of the Tribolium Information Bulletin as an open forum to discuss the topic. So far only one
Triboliumist has shown interest, but the open forum wili remain open for a couple of years.
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The following is Dr. Charles Goodnight’s opinion about the topic “Interactions in
Tribolium: Competition or predator-prey” prepared for the Open Forum.

The interaction between Tribolium confusum and T. castaneum clearly has
elements of both competition and predation. It is hard not to consider the eating of one
species by another to be anything other than predation. However, when distinguishing
between these two processes it is perhaps more important to consider whether the
dynamics of the system are better modeled as competition or as predation. As an
evolutionary biologist I will not embarrass myself by expressing an opinion on the
ecological dynamics. From an evolutionary perspective the evolution of the interaction
appears to be best considered to be one of competition (either T. confusum or T.
castaneum surviving) at the individual, group and community level. [ am doing this
selection both on communities (both species transferred between generations) and on
systems where only one of the species can evolve, with the other drawn from a stock
population each generation. Those data are still very preliminary. As before I am finding
no evidence of evolution by individual selection, however there is evidence that group or
community selection is changing the outcome of competition.

Several years ago we published a study of the effect of coexistence on the
interaction between T. castaneum and T. confusum (Goodnight and Craig, 1996). In this
study we set up 10 two species communities and 10 pairs of single species populations.
These lines were maintained for 18 generations using discrete generation husbandry (see
Goodnight and Craig 1996 for details). The advantage of discrete generation husbandry is
that the two communities coexist with neither species going extinct. Nevertheless they
interact sufficiently that there is ample opportunity for co-evolution to occur. At the end
of 18 generations we set up continuous “Park style” competition (Park, 1948). The two
species communities were allowed to compete, and the single species populations were
combined into two species communities for the first time. We set 15 replicates for each
lineage. Under this continuous form of husbandry it is inevitable that one of the species
will go extinct, although the last community had both species surviving for 1000 days.

The outcome of this experiment was that there was no evidence that the two
species communities co-evolved, that is there was no significant amount in the treatment
component in the outcome of competition. However, there was a huge variation among
lineages within treatments in the outcome of the competitive interaction. From this we
conclude that there was no consistent evolution of the outcome of competition by
individual selection, but the outcome would evolve if group or community selection were
imposed. Note that our design could not distinguish between a lack of evolution by
individual selection and a balanced “red queen” situation in which the competitive ability
of the two species was evolving, but the overall outcome was not changing.

] am currently testing the prediction that competitive outcome can evolve by
group and community selection, but not individual selection in an experiment in which I
am selecting for the outcome of competition (either T. confusum or T. castaneum
surviving) at the individual, group and community level. I am doing this selection both on
communities (both species transferred between generations) and on systems where only
one of the species can evolve, with the other drawn from a stock population each
generation. These data are still preliminary. As before, I am finding no evidence of
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I am currently test fng the predickion that competitive outcome can evolve by
group and community selection, but not individual selection in an experiment in which I
am selecting for the outcome of competition,

Although certainly not definitive, these experiments suggest to me that from an
evolutionarly perspective the two species T. castaneum/T. confusumcommunities are
behaving as competitive systems rather than predator-prey systems. The reason for this is
that the predator-prey systems are directional, with one species (the predator) benefiting
at the expense of the other species (the prey). It seems likely that I could have so a
directional change due to individual selection in a directional system, but perhaps not in a
competitive system. 1t is particularly telling that there is no change in the outcome of
competition due to individual even when only one of the species is allowed to evolve
(Goodnight unpublished data). In a predator-prey system I would suspect that either
becoming a more efficieny predator or more resistant predation would be a reasonalble
outcome. On the other hand, in a competitive system it is often argued that intraspecific
competition should be as intense a selective force as interspecific competition. Thus, the
failure of competitive outcome to evolve due to individual selection is perhaps less

surprising,.
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Manhattan, Kansas
Kansas State University
Department of Biology
Denell Lab

Program Director: Rob Denell

Research Associate Professor and co-Pl: Sue Brown

Research Assistants: Mardi Denell (Bookkeeping and genetics)

Kay Hummels (Immunohistochemistry)
Barbara Van Slyke (molecular biology)

Graduate Students: Teresa Short {(molecular analysis of HOMC, mixp)

Marcé Lorenzen (fransformation of Tribolium)
Carmelle Curtis (molecular analysis of HOMC, Cx)
Wensheng Nie (molecular analysis of HOMC, fab)

Manhattan, Kansas

Grain Marketing Research Laboratory
Biological Research Unit

Beeman Lab

Frogram Director: Dick Beeman

Research Assistants: Sue Haas (homeotic genes, genetic stocks)
Sara Brown (genetic mapping)
Beth Stone-Smith (genetic mapping)
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Graduate Students: Marcé Lorenzen (transformation of Tribolium)
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Manhattan, Kansas
Kansas State University
Department of Biology
Denell Lab

Proaram Director:

Research Associates:

Research Assistants:

Graduate Students:

Brown Lab

Program Director:

Graduate Students:

Manhattan, Kansas

Directory - Geographical

KANSAS

Rob Deneill

Teresa Short (molecular analysis of HOMC, mxp)
Marcé Lorenzen (transformation of Tribolium)

Kay Hummels (Immunohistochemistry)
Barbara Van Slyke {(molecular biology)
Kathy Leonard (genetics)

Deane Lehmann {molecular biology)

Carmeille Curtis (molecular analysis of HOMC, Cx)
Wensheng Nie {molecular analysis of HOMC, fab)

Sue Brown

Laila Farzana (molecular genetics)

Grain Marketing Research Laboratory

Biological Research Unit

Beeman Lab

Program Director:

Research Assistants:

Dick Beeman

Sue Haas (homeotic genes, genetic stocks)
Sara Brown (genetic mapping)
Beth Stone-Smith (genetic mapping)

TIB-41
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Directory - Geographical

Biological Research Unit
Grain Marketing and Production Research Center
1515 College Avenue
Manhattan, Kansas 66502

Research Staff and Areas of Research Emphasis

Dr. Frank H. Arthur
(785) 776-2783, arthuri@usemrl.ksu.edu

Dr. James E. Baker
(785) 776-2785, bakerwusgmrl ksu.edu

Dr. Richard W. Beeman
(785) 776-2710, beeman@usgmrl.ksu.edu

Dr. James F. Campbell
(785) 776-2717, campbell@usamrl. ksu.edu

Dr. Zaldy Doyungan
(785) 537-5570, dovungan@ksu.cdu

Dr. Paul W, Flinn
(785) 776-2707, flinn@usgmrl ksu.edu

Dr. David W. Hagstrum
(785) 776-2718, hagstrum@usegmrl. ksu.edu

Dr. Ralph W. Howard
(785) 776-2706, howardwusgnirl ksu.edu

Dr. Karl J. Kramer
(785) 776-2711, kramerwusgmrl ksu.edu

Dr. Jeffrey C. Lord
(785) 776-2703, lord@usgmrl ksu.edu

Dr. Michael A. Mullen
(785) 776-2782, mulleniwusemrl.ksu.edu

Dr. Brenda S. Oppert
(785) 776-2780, oppert@wusemrl ksu.edu

Dr. Joel Perez-Mendoza
(785) 776-2770, perez@usgmrl ksu.edu

Dr. James E. Throne

(785) 776-2796, throne@usgmrlksu.edu

Applied Insect Management,
Control Strategies

Parasitoid Biology and Toxicology,
Digestive Physiology

Insect Molecular Genetics,
Insecticide Resistance

Insect Behavior
(Genome mapping
Insect Modeling, Expert Systems,

Biological Control

Insect Ecology, Modeling,
Sampling, Acoustic Detection

Chemical Ecology, Biological Control,
Insect Hormone Physiology

Insect Biochemistry and Physiology,
Biopesticides

Insect Pathology,
Microbial Control of Insects

Insect Monitoring,
Insect Resistant Packaging

Insect Physiology/Toxicology

Insect Pest Management

Ecology, Modeling,
Seed Resistance to Insecis
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NEW JERSEY

0TOTG
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L TH
MNew Aogriculture
= Frofessor 113

+Maristta,
Marietta Coll
Department of B

Brown, Wm. P. Fh.D, Fooulation genetics (7)),

OKEL AHOMA

+Norman, O0klaboms

University of Oklahom

Department of Zoolaow

Sorleitner, Fraonk J

STILLWATER, OK 74078

. Cklahoma State University Stillwater
L Entomology Department
127 Noble Research Center

Phillips, Tom
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+Hingeston, Fhode lsland O0Zdzl
Uriversity of Rhote Island
Department of Zoociogy, Biclogical Boices.

Ruilding 401 WZ“—""'-'-?E

TEXAS

KERRVILLE, TEXAS 78028-9184

USDA, REE, ARS, SPA, ENIPLING-BUSHLAND
U.8. Livestock Insects Research Lab
2700 Fredericksburgh Rd.

Graham, C.HE., Ph.D.

Q

HOMT

N =1R T hvamt A

timiwarsity

Deaartment

Charlotteevitile, A ZZT04
tini versity of Virzinia
Deparment of Biology

Howsll, Barbara L., M.B. Graduste Stioent.
Murray, Jd.d. Fhob Ecelogical geneticz (5,70,
Wasserman, Steven 5. Ph. Do fezistant Froressar

WISCONSIN

KENOSHA, Wisconsin 53141-2000
University of Wisconsin - Parkside
300 Wood Road, P.0O. Box 2000
Biology. Sciences

Thomson, Melvin S.

Moscow

-

TIB-41
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All-Union Grain &nd Grain Froducts Rezearch Institute

Cherkovakava, A. Ya.
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YUGOSLAVIA
INSTITUTE FOR BIOLOGICAL RESEARCH
"SINISA STANROVIC”
TINIVERSTTY OF BEIGRADE
DEPARTMENT OF INSECT PHYSIOLOGY & BIOCHEMISTRY
ALFKSANDRA DURDEVIC Ass.Res. Digestive Ezymes,
JELICA LAZAREVIC M.Sc. Digestive Fzymes
LARISA AY, ARID Ass.Res. Gene characterization
SNEZANA I.EROVIC M.Sc. Heat stress-Neuroendocrine sys.
SUZANA DORDEVIC Dr.Sci.(PhD) | Stress & Metabolism, Neurohormone
VERA NENADOVIC Dr.Sci.(PhD) | Neuroendocrine syst. - Development
VESNA PERIC-MATARUGA | Dr.Sci.(PhD) | Antioxydative Enzymes, Detoxyfication
ZLATRO PROLIC Dr.Sci.(PhD) | Development, Magnetic Field
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MEW FEALANT

+EAUDKEL BND, Frivate Bag
Emtoamal ogy Division
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PAKISTAN

UNIVERSITY OF THE PUNJAB
DEPARTMENT OF ZOOLOGY
CELL AND MOLECULAR BIOLOGY LABORATORY

PROT. DR. ABDUL RAUF SHAKOORI, D. Sc. (Stuttgart)
Insecticide Toxicology/Pesticide Resistance/Biopesticides/Molecular
Biology

DR. MUSHTAQ A. SALEEM, Ph. D (Punjab)
Insecticide toxicology

MR. ABDUL MUJEEB, M. Sc. (Punjab)
Insecticide resistance, Insecticide toxicology

MS. MAMOONA ISHAQ
Insecticide resistance

MS. BUSHARA MUNIR
Insecticide Toxicology

POLAND
INTERNATIONAL CENTRE OF ECOLOGY

POLISH ACADEMY OF SCIENCES
05-092 LOMIANKI, DZIEKANOW LESNY NEAR WARSAW

1) PROFESSOR DR. TADEUSZ PRUS (Population, phenotypic differentiation)

2) DR. PAWEL BIUJOK (Ecophysiology, phenotypic differentiation)

3} DR. MIROSLAWA PRUS (Impact of TCP on populational and physiological
parameters)

TIB-41
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SENEGAL

ISRA-CNRA - Centre National de Recherches Agronomiques - B.F. 53 Bambey,
(221) 973 60 50/51/54 - Fax (221) 973 60 52 - Code NINEA ;: 0120 212 - —

D.SECK PhD (IPM, Natural Protection)
E. ALIAS MCS (Technology Post Harvest)
B. SIDIBE BSC (IMP, Natural Protection)

Tnctltutm Macion
Laboratoerio de &

Rarvera, Anton (71

Campo, Jose Loi and Foultr
Freading.

Carceleas, F:r‘a::saiaaca; Fric. agr. Foultry Bresding. {7

*Die*'w}jﬁat"‘ra‘ Ratasl: Frioc. &or. FPopulation Genetics 173

iFriss, Angel: Pric. Aagr. F’c:.\gu.lé‘r_.iz:vr“: Genetics. {7

‘"qu:t‘;'l“wczu Plex .

ook ar




292 TIB-41

DIREECTORY — GEOGRAPHICAL

PALMA DE MALLORCA 07071

Univeritaat de les Illes Balears
Departamento de Biologia Ambiental
Laboratorio de Geneetica

List of Members

Prof. E. Petitpierre - Cytogenenetics and Evolutionary Genetics of
Chrysomelidae and Tenebrionidae..

Satellite DNA and heterochromatin of Tenebrionidae. *

Dr. Carlos Juan —  Molecular phylogeny and phylogeography of
Tenebrionidae and Chrysomelidae. Satellite DNA and heterochromatin of
Tenebrionidae.

Dr. Claudia Garin (Argentinian Postdoc) - Molecular phylogeny of

Chrysolina and Oreina (Chrysomelidae).
Mr. Juan Pons — Satellite DNA., heterochromatin and evolution of Pimelia

(Tenebrionidae), particularly those of the Canary Islands..

Mr. Jests Goémez-Zurita — Molecular phylogeny and evolutionary
cytogenetics of Timarcha (Chrysomelidae).

Miss Irene Garneria

* e-maj_} address: dbaepveclust.Ulb.es
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UNITED &7

I'l'!

CALIFORNIA

+BERKELEY, CALIFCANIA 94770
Wiversity of California
Domner Radiation —Ebcr atory
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EATS BERNARDING, Celifoarnmia FEAOT
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CONTv sl A fheriyy « student assistarnt
Marmkau, Sa rodjam, Fh, D, (11)
Sokoloff, Glexandsr Fh, DLo(=, 7

S. SAN FRANCISCO, California 94080
Exelixis Pharmaceuticals, Inc.
260 B Littlefield Avenue

Margolis, Jonathan

STORRS, CONNECTICUT

University of Conrezcticut
Department of Biology

Bancroft, J. 8.
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Y. M. ABBOUD

SCHOOL OF BIO. SCIENCES,
BATH UNIV,, CLAVERTON
DOWN

BATH BAZ7AY, UK.

A, ABDULAHI

MINISTRY OF AGRIC,,
P.OBO‘X 62347

ADDIS ABABA, ETHIOPIA

Dr, F. Abels
F,.T.5. Laboratories
P.O. Box 5163
122-0126 Christie St.
Nwark, N.J.07105-5163
i

C. ABIVARDI

DEPT. OF ENTOMOLOGY

SWISS FEDERAL INST. QOF

TECH,,

TH-8092 ZURICH,

SWITZERLAND

E. ADEM

INSTITUTO DE FISICA, UNAM
APARTADO POSTAL 20-364
DELEGACION ALVARO
OBREGON Q1000

D.F., MEXICO

Al AFIF}

BIOL. CONTORL LARB.

DEPT. OF ENTOMOLOGY AND
PESTICIDES,

FACULTY OF AGRIC.

CAIRO UNIV. |

CAIRO, EGYPT

B.A. AFZELIUS

DEPT. ULTRASTRUCTURE
RES.. BIOL. BLDG. E4,
STOCKHOLM UNIV |

5-106 91 STOCKHOLM,
SWEDEN

M.S. AHMAD
PAKISTAN AGRIC, RES.
COUNCIL

ISLAMABAD, PAKISTAN

DIRECTORY - PERSONAL

R AHMAD

DEPT. STUDIES BIO-SCIENCES
MANGALORE UNIV,
MANGALAGANGOTHR!
KONAJE-574 195, INDIA |

S. A AHMAD
DEPT. OF ENTOMOLOGY
KANSAS STATE UNIV.

MANHATTANKS 66506-4004, USA

g MYY. AUMED
INTITUT FUR ANGEWANDTE
ZOOLOGIE, UNIVERSITET
BONN,
D-5300 BONN,
GERMAN FEDERAL REPUBLIC

KN AHMED
BCSIR LAB. RAISHAHI UNiv.
RAISHAHI-6208, BANGLADESH

M. AHMED

PEST MANAGEMENT RES, NS,

KARACHI UNIv, CAMPUS
KARACHI 75270, PAKISTAN

= MN.AKHTAR

DEPT. ZOOL.., RAJSHAHI UNIV
RAJISHAHT 6205, BANGLADESH

SAMAL-ALAWY

PLANT PROTECTION RES. CENT.

/GENERAL BODY APPLIED
AGRIC. RES,

ABU-GHRAIB, IRAQ

M.S ALAM

STORAGE RES. LAB,

PARC, KARACH! UNIV. CAMPUS
KARACHI, PAKISTAN

297

P.J. ALBERT

DEPT. BIOL. CONCORDIA
UNIV,,

1455 DE MAISONNEUVE
BLVD. W, MONTREAL, PQ
H3G IMS,

CANADA

Y. N ALDRYHIM

PLANT PRGTECTION DEPT.
COLLEGE Or AGRIC.,

KING SAUD Univ,

RIYADH 11451, SAUD! ARABIA

AL ALL

ENTOMOLOGY SECTION
AYUB AGRIC. INST,
FAISALABAD, PAKISTAN

SH. ALI
BCSIR LAB., RAJSHAHI UNIV,
DHAKA, BANGLADESH

M. A. ALIKHAN

DEPT. BIOL., LAURENTIAN
UNIV

SUDBURY, ONT.. CANADA

J. ALLOTEY

DEPT. BIOL. SCIL, RIVERS
STATE UNIV., SCL TECHNOL.
PORT HARCOURT, NIGERIA

M. E. ALONSO-AMELOT
GRUPO QUIMICA ECOLOGIA |
DEPT. QUIMICA, FACULTAD
CIENCIAS, UNtV. DE LOS
ANDES

MERIDA 5101 VENEZUELA

HF ALRUBEAI

PLANT PROTECTION DEPT,,
NUCLEAR RES. CENTER,
P.OBOX 765

BAGHDAD, IRAQ

A. ALVAREZ-FUSTER
LAB. GENETICA DEPT

BIOL. AMBINETAL, CIENCIES
NIV, ILES BALL (RS 07071
PALMA DE MALLORCA, SFAIN
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P.M, AMBADKAR

DIV. ENTOMOL., DEP.
ZOGLOGY, M.S.UNIV,
BARODA

BARODA 390 002, INDIA

D. ANDREEV

DEP. ENTOMOL
UNIV. WIS. MADISON,
MADISON,

WIS 53706, USA

JC. ANDRIES

UNIVERSITE DES SCIENCES
ET TECHNIQUES DE LILLE,
SERVICE DE BICLOGIE
ANIMALE

ET LABORATOIRE ASSOCIE
AU '

CHRSNO. 148
‘ENDOCRINOLOGIE DES
INVERTEBRES 59655
VILLENEUVE-D'ASC(Q LILLE
FRANCE

'S.C. ANIOKE
NATIONAL ROOT CROPS RES,
INST., UMUDIKE P.MB. 7008
UMUAHIA, NIGERIA

C. ARME :
PARASITOL RES. LAB,
CENT. APPL.. ENTOMOL,
PARASITOL, DEPT. BIOL. SCi.,
KEELE UNIV,, KEELE, STAFFS,
STS SBG, UK

Pr. G. Arngvist
Ecology Department
University of Umea

SE 901-87, Umea Sweden

DIRECTORY - PERSONAL

Arthur, F,

Kansas State University
USDA USGMRL

Manhattan, Kansas 66506

Y. ASO

DEPT. OF ENTOMGLOGY
KANSAS STATE UNIV,,
MANHATTAN, KANSAS 66506

ATANASOV

INSTITUT ZA ZASHCHITA NA
RASTENIYATA,

KOSTINBROD, BULGARIA

A BUATTYGALLE
CORNELL UNIVERSITY
ITHACA, NY 14850

A. AUDAS

COLL. 8CI. TECHNOL.,

ST CLOUD STATE UNIV.,
720 4TH AVE. SOUTH,

ST. CLOUD, MN 56301-4498

K. T. AWADALLAH
BIOLOGICAL CONTROL LAR,
DEPT. ENTOMOLOGY &
PESTICIDES, FAC. AGRIC.,
CAIRO UNIV., EGYPT

I5. AWKNAVAR

DEPT. OF AGRIC.
ENTOMOLOGY

UNLV. OF AGRIC. SCI.,
DHARWAD 380 005, INDIA

P AZIZ

FOOD TECHNOL.
FERMENTATION DIV, PCSIR
LAB.

FERQZPUR RD,

LAHORE-54600, W. PAKISTAN

TIB-41
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4. BALASUBRAMANIAN
T AMIL NADU AGRIC. UNIV.,
DEPT. OF AGRIC.
ENTOMOLOGY,
COMMBATORE-641 003 INDIA

J.8. Bancroft
U-43
Dep.t of Bioclogy

University of Connecti

ctorrs, COF 06269

M BARRETT

DEPT.GF ZO0L., TORGNTO
UNIV,

ONTARIO, M3S TAT CANADA

PROBASAK

ABN. SEAL COLLEGE,
COOCH-BEHAR,

WEST BENGAL, INDIA

L.K.BASS

DEP. ENTOMOL,,

UNIV. MARYLAND,
COLLEGE PARK, MD. 20742

L BAUMGARTNER
INSTITUT FUR
GEFLUGELFORSCHIMND,
POULTRY RES. INST,,

900 28 IVANKA PRI DUNAJL,
CZECHOSLOVAKIA

A BAUR

INST. MIKROBIOL.,
SCHITTSPHANSTRASSE 10,
6100 DARMSTADT, GERMANY

DIRECTORY - PERSONAL

R. BECKER
USDA-ARS, 800 BUCHAMAN

ST,
ALBANY, CA 94710

S.R.BEEVI

COLLEGE OF AGRIC,,
KERALA AGRIC. UNIV.,
VELLAYANI 695 522, TNDIA

RW. BEEMAN

DEPT. OF ENTOMOLOGY,
KANSAS STATE UNIV,, AND
U.S. GRAIN MRKTING RES.
LAB., ARS,

USDA, MANHATTAN,
KANSAS 66502

C.J. BELFIKORE

DED, MOL. BIOL. UNIV.
WYOMING, P.O.BOX 3944,
LARAMIE, WY 82071

M.E. BELL

NORTHEAST MISSOURI STATE
COLLEGE, KIRKSVILLE,
MISSOURI 63501

AR BEKGON

LABORATOIRE DE ZOOLOGIE
AGRICOLE., ENSA 08 BP35
ABIDIAN, 08 [VORY COAST,
AFRICA

4. BEHGSTOH
ENTOMOLOGY BRANGH,
DEFT. PRIMARY INQUSTRIES
INDOOROOPILLY,

BRISBAKE 4088, AUSTRALIA

R. BEM-SHLOMO
DEP. GENETICS, HEBREW

UMV,

JERULALEM, JERUSALEM
91904, ISRAEL.
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R.L.BENNETT
DIV, OF BIOLOGY,
KANSAS STATE UNIV.,
AANHATTAN,
SKAMNSAS 66506-4901, USA

Al BENSON

SQUTHERN TLLINOIS UnNIV.
AT CARBONDALE, DEPT. OF
Z00L., '

CARBONDALE, ILL 62901

B K. BERGER
BUNDESANSTALT FUR
PELANZENSCHUTS, A-1020
VIENNA, AUSTRIA =

P. BHATIA

NUCLEAR RES. LAB,,
INDIAN AGRIC. RES. INST,,
NEW DELHI 110012, TNDIA

P.R.BHATTACHARYYA

DIV. MEDRICINAL ECONOMIC
PLANTS, REGHOMAL RES.
LAB,

JORHAT 785 006, INDIA

PAWEL BUCOK

NST. OF ECOLOGY,
DZIEKANOW LESNY NEAR
WARSAW, 05-092 LOMIANK],
POLAND

0. S BINDRA

DEPT. OF ENTOMOLOGY,
PUNJAB AGRIC. UNIV,,
LUDHIANA, PUNIAB, INDIA

P, BLACK

DEPT. OF ZOOLOGY,
UNIV. OF VERMONT,
BURLINGTON, VT 03405

MARGARET C. BLOCH
BIOLOGY DEPT., TUFTS UNIV.,
MEDFORD

MASSACHUSETTS 021355
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C.R.B.BOAKE

DEP. ZOOL., UNIV.
TENNESSEE, M313 WALTERS,
KNOXVILLE, TENN. 37996-0810

CJ. BOASE

' CHESTERFORD PARK RES.

STATION, SAFFRON WALDEN,
ESSEX, CB10 IXL, UK

J. BOCZEK

SZKOLA GLOWNA
GOSPODARSTWA
WIEJSKIEGO, KATEDRA
ENTOMOLOGH
STOSOWANG, WARSAW,
POLAND

K.5. BOON

DEPT. ZOOL,, NATL. UNIV.
SINGAPORE, LOWER KENT
RIDGE RD.,

SINGAPORE 0511,SINGAPORE

H. BOUHIN
UNIVERSITE DE BOURGOGNE,
DUON, FRANCE

M. BOUNIAS

UNIV. D'AVIGNON,
BIOMATHEMATIQUE ET
TOXICOL, 23 RUE DU 38ER. I,
F 84000 AVIGNON, FRANCE

JOHNF. BOYER

DEPT. OF BIOL. 8Ci., UNION
COLILEGE, SCHENECTADY,
NEW YORK 12308

LESLIE 5. BOYER/BOWKER
BIOL. SCL DEPT., CA.
POLY TECHNIC STATE, SAN
L.UIS OBISPO, CA 93407

TIB-41
DIRECTORY - PERSONAL

P.A. BRINDLE
AMERICAN CYANAMID,
PRINCETON, NJ 08540

E.H. BROWN

UNIV. OF ILLINOIS,

DEPT. OF GENETICS AND
DEV'T,, 515 MORRILL HALL,
URBANA,

[LLINOIS 61801

WP, BROWN
MARIETTA COLLEGE,
MARIETTA, OHIO 45750

L.A. BUSCARLET

DPVE, CNETRE DE
CADARACHE, 13108 SAINT
PAUL LEZ DURANCE, FRANCE

Loris BOTEL s 5 COLLEAGLE
- Shmox COLLESGURS
LEFTO nE GENETICS TS
Ulf‘-i IVERSIDAD nE MELENDIA
YALENCTA v BRPATH
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A.CABALLERO
DEPT. GENET., FAC. CIENCIAS
BIOL., UNIV. COMPLUTENSE,

28040 MADRID, SPAIN

R.E.CALHOUN

DEPT. OF BIOL., QUEENS
COLLEGE OF THE CiTY UNIV.
OF NY, NEW YORK
(FLUSHING)

NY., 11367

EL.CAMADRO
UNIV.NACIONAL DE MAR DEL
PLATA, BALCARCE, BUENOS
AIRES, ARGENTINA

11 CAMPO

INSTITUTO NACIONAL DE
INVESTIGACIONES
AGRONCMICAS, MADRID,
SPAIN

RJ.CAND

BIOL. sc1. DEP., CALIF.
FOLYTECHNIC STATE UnIv,
SAN LUIS OBISPO, CA 93407 ’

S, CALAGRES 2
PEet. oF Bioeocy

ARtZona STRTE YNV

Po Box ¢7¢ S0
Tempe, &2 FSILT 50!

I, CARRERAS

LABORATORIO DE GENETICA,
DEPARTAMENTO DE
BIOLOGIA AMBIENTAL,
UNIVERSITAT DE

LLESILLES BALEARES, PALMA
DE MALLORCA 0707}

SPAIN

J.L. CENIS

BPTO. PROTECCION
VEGETAL, CIDA, 30150 LA
ALBERCA, SPAIN

E.F. CHAGAS
DAS. DEPTO DE BIOLOGIA,
UNIVERSIDADE FEDERAL DO

C MARANHAGQ, 63000 SAQ LULS,

" MARANHAQ, BRAZIL

DIRECTORY - PERSON AL

H. CHANDER

CENTRAL FOOD TECHNOL.
RES. INST,, REGIONAL
CENTRE, GILL RD,,
LUDHIANA -14] 606, INDIA

N.W. CHANG

DEP. ECOL. EVOL.,
UNIV. CHICAGO
CHICAGO, IL 60637

C.H. C. CHENG

DEP. PHYSIOL. BIOHPYSICS,
UNIV.ILL,, 524 BURRILL
HALL, 407 S. GOODWIN,
URBANA, L 61801

Y. CHIBA
BIOL. INST. , YAMAGUCH!
UNIV., YAMAGUCHL, JAPAN

w. K. CHON

DEP. AGRIC. BIOL., COLL.
AGRIC,, KOREA UNIV.,
SEACUL 136-701 KOREA <

L. CHOROMANSK]I

INSTYTUT PARAZYT. PAN.
PASTEURA 3, 00-973 WARSAW,
PCLAND

D. CHOUDHURY

DIV, OF AGRIC. CHEM. INDIAN
AGRIC. RES. INST,,

NEW DELHI 110012, INDiA

D. CIDARIA
NSTITUTO G. DONEGAN|,
NOVARA, [TALY

JMN.CLARKE

RUAKURA AGRIC RES
CENTRE, PRIVATE BAG,
HAMILTON,

NEW ZEALAND

R.E CLOPTON

SCHOOL BIOL. SCJ., UNIV.
NEBRASKA-LINCOLN,
LINCOLN, NE 68588-011

301

R. CCFIE-AGBLOR

DEPT. AGRIC. ENGINEERING,
UNIV. MANITOBA, WINNIPEG,
MAN. R3T 2N2, CANADA

R.R. COGBURN
RICE RES. UNIT, USDA ARS.
BEAUMONT, TX 77713

E. COHEN

DEPT. OF ZOOL..,
TEL AVIV UNIV.
ISRAEL

P.J.COLLINS ...
ENTOMOL. BRANCH, DEP.
PRIMARY INDUSTRIES,
MEIERS RD),,
INDOOROOPILLY,
QUEENSL. 4068, AUSTRALIA

D.B. CONN
DEP. BIOL. SCL. UNIV,
CINCINNATL OH 4572

JL.CONNAT

LABORATOIRE DE ZOOLOGIE.
FACULTE DES SCIENCES 2110,
DUON, FRANCE.

1. CONNER
DEP. ECOL. ETHOL. AND
EVOL., UNIV. OF ILLINOIS,
SHELFORD VIVARIUM, 606 E.
HEALEY, S.,

CHAMPAIGN, IL 61820

F.J.W:CORRAL

DEPTO."DE INVESTIGACION Y
POZGRADO EN ALIMENTOS
DE LA UNIVERSIDAD DE
SONORA,

APDO. POSTAL 1658,
HERMOSILLO, SONORA,
MEXICO

G.W. CORRIVAULT

DEPT. OF BIOL.,

UNIVERSITE LAVAL, QUEBEC,
CANADA



DIRECTORY - PERSONAL

D.M. CRAIG

DEP. NATURAL SCL, ROSARY .
COLLEGE, RIVER FOREST,

1L 60305, USA

P.CRAVEDI

ISTITUTO DE ENTOMOLOGIA,
FACOLTA DI AGRARIA,
PIACENZA, ITALY

R.A. CRENSHAW
7O0L. DEPT,, UNIV. OF
GLASGCOW W2, UK

K. CROSSNER
DEPT. OF BIOL.,
SETON HALL UNIV,,
5. ORANGE, NJ 07079

SG.W. CUPERUS
DEP. ENTOMOL., OKLAHOMA

STATE UNIV. STILLWATER,
OKLA. 74078

. IR CUTLER

2 AGRIC. SCIENTIFIC SERVICES,
DEPT. OF AGRIC. & FISHERIES
FOR SCOTLAND EDINBURGH,
SCOTLAND, GREAT BRITAIN

J.b. CaMrh vy COLELAS

DEFTDH DE FRODUCTION AR ITMAL
IMET. NAD. DE NV ¥V TEC. ABR.
MaDRTL, SFEIN
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G.J. DAGLISH
DIV, PLANT PROTECTION,

QUEENSLAND DEP. FRIMARY
INDUSTRIES, MEIERS RD,,
WNDOOROOPILLY,
AUSTRALIA 4068

PJ. DAILEY
DEPT. OF ZOOL., VERMONT
UNIV,, BURLINGTON, VT 05405

W.M. DANIEWSKI

INST. ORGANIC CHEM,, POLISH
ACAD. SCI, UL, KASPRZAKA 44,
61-224, WARSAWA, POLAND

D. DARMADIA

FAKULTAS, KEDOTERAN
HEWAN AND PETERNAKAN,
UNIVERSITAS UDAYANA,
DENPASAR, BALI, INDONESIA

1. DAVID i
FACULTE DES SCIENGES DE
LYON, LYON, RHONE, FRANCE

J. DELACHAMBRE

DEP. DE BIOLOGIE ANIMALE,
UNIV. DE ANNABA Bp i2,23000
ANNABA, ALGERIE, FRANCE

1 P. DELBECQUE

DEPT. DE BIOL ANIMAL,
UNIV, DE ANNABA,

BP 12, 23000 ANNABA,
ALGERIE, FRANCE

M.A. DELGADO

SOUTHERN ILLINOIS UNIV.AT
CARBONDALE, DEPT. OF Z00L.,
C{\RBONDALE, ILLINOIS 62601

E. 8OLAR/DEL

INSTITUTO DE £COLOG 4,
UNIVERSIDAD AUSTRAL DE
CHILE, CASILLA 57.p,
VALDIVIA, CHILE

DIRECTORY - PERSONAL

A. DELOBEL

MUSEUM NATL. HIST.
NATURELLE, ANTENNE
ORSTOM, ENTOMOL.,
45 RUE DE BUFFON,
F-75005, PARIS, FRANCE

R.A. DESHARNAIS

DEPT. BIOL.,

CALIF. STATE UNIV., )
LOS ANGELES, CA 90032-8201

JE.DETURCK
CABRINI COLLEGE, KING OF
PRUSSIA RD., RADNOR, PA 19087

C. DEVAKUMAR

BIV. OF AGRIC. CHEMICALS,
INDIAN AGRIC. RES. INST,
NEW DELHI 110012, INDIA

FREDRICK &, DHANASEKARAN
INST. OF PLANT PROTECTION &
TOXICOLOGY, PADAPPAL TAMIL
NADU, INDIA

S. DHINGRA

DEV. ENTOMOLOGY
INDIAN AGRIC. RES. INST,,
NEW DELHI 110012, INDIA

S.DIBS

BIRZEIT UNIV,, FAC. OF SCL,
DEPT. OF BIOL. & BIOCHEM.,
BIRZEIT, WEST BANK,
TERUSALEM, ISRAEL

R.DIEZ-BARRA

INSTITUTO NACIONAL DE
INVESTIGACIONES
AGRO?\‘C}MICAS, MADRID, SPAMN

B.H.DIETZ
MUSFUTM200L0G] A
UNPVERSIDADE DE SAO PAULO,
ANARAZARE 481, 04263-000

303

N. DION
DEPARTEMENT DE
ZOOTECHNIC, UNIVERSITE
LAVAL, QUEBEC, PQ, GIK 794,
CANADA :

G.D. DODD

PESTICIDES DIVISION,
WELLCOME FOUNDATION LTD.,
CREWE, CHESHIRE, CW1 IUB, UK

M. DOLCI

ISTITUTO DI CHIMICA FACOLTA
DI AGRARIA. 10126 TURIN,
ITALY

E. DONAHAYE

DEPT. STORED PROD, ARG,
VOLCANI CENTER,

BET DAGAN 50250, ISRAEL

N. DORTBUDAK

AMBAR ZARARLILARI
LABORATUVARY, BOLGE ZIRAL
MUCADELE AIL.STIRMA
ENSTITUSU, ANKARA, TURKEY

L.C. DRICKAMER
WILLIAMS COLLEGE,
THOMPSON BIQL. LAB.,
WILLIAMSTOWN, MA 01267

F.V. DUNKEL

DEP. ENTOMOL., MONTANA
STATE UNIV,, BOZEMAN,
MT 59717, UsA
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DIRECTORY - PERSONAL

C.M.EASTON

DEP. BIOL. 8CI,
BINGHAMTON UNIV.
BINGHAMTON, NY 13902-6000

A.A_EISA

PLANT PROTECTION DEPT,,
FACULTY OF AGRIC., MINUFIYA
UNIV., SHEBIN EL-KOM, EGYPT

A.AB. ELEGAMI
DEP. BIOCHEM., FAC. AGRIC..
UNIV. KHARTOUM, KHARTOUM,
SUDAN

M.M. EL-MOFTY

ZO0L. DEPT., FAC. 8C1,,
ALEXANDRIA UNIV,,
ALEXANDRIA, EGYPT

ARM.EL-NAHAL

DEPT. ECON. ENTOMOL.
PESTICIDES, FAC. AGRIC,,
CAIRQO UNIV,,

GIZA, EGYPT

J.R. ELORDUY E CONCONI
INSTITUTO DE BIGLOGIA UNAM,
LABORATORIO DE BIOLOGIA
UNAM, APDG. POSTAL 70-153,
MEXICO 20, D.F, MEXICO

FMA EL-SAYED

PLANT PROTECTION INST,,
AGRIC. RES. CENTRE,
DOKKI, EGYPT

H.K. EL-SHERIF

PLANT PROTECTION DEPT.
ENTOMOLOGY DIV, FACULTY
OF AGRIC,, ALEXANDRIA UMV,
ALEXANDRIA, EGYPT

L.C. EMEBIR!

DEP. CRCP FROD,, S.A.A.T., FED.
UNIV., TECHNOL., OWERR],
P.M.B. 1526 NIGERIA

D.C, ENGLERT

DEPT. OF ZOOL., SOUTHERN
ILLINGIS UNIY.,
CARBONDALE, ILLINOIS 62901

R.D, ENRIZ

AREA DE QUIMICA GENERALE
INORGANICA, UNIVERSIDAD
NACIONAL DE SAN LUIS,
CHACABUCO PEDERNERA,
5700 SAN LUIS, ARGENTINA

X.ESPADALER

DEP. ANIM, BIOL. ECOL,
AUTONOMCUS UNIY,
BARCELONA, 08193
BELLATERRA, SPAIN

(A ESPINOS
ESCUELA TECNICA SUPERIOR DE
INGENIEROS AGRONOMOS,
VALENCIA, SPATN

P. ESTAL
DEL. CATEDRA DE
ENTOMOLOGIA AGRICOLA,
E.T.S.1 AGRONOMOS,

28040 MADRID, SPAIN

W.S. EVANS

DEP. BIOL., UNIV. WINNIPEG,
WINNIPEG, MAN

CANADA R3B 2E9

TIB-41
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A. A FARAGALLA

DEP. PLANT PROTECTION,
COLLEGE OF AGRIC., KING SAUD
UNIV, RIYADH 11451, :
SAUDI ARARIA

R. FARKAS

SLOVENSK A ENTCMOLOGICKA
SPOLOCNGOST PRISAV,
BRATISLAVA,
CZECHOSLOVAKIA

D.L. FAUSTINL, PH. D. .
PHILIP MORRIS RES. CENTER,
PO BOX 26583,

RICHMOND VA, 23261

T, &, FOBLE
"

CEFT GENETICE

MLC. ETATE UNIV. 7

RALEIGH, NORTH CAROLING 27507
D. FOGLIAZZA

INSTITUTO DI ENTOMOLOGIA,
FACOLTA DI AGRARIA.
PIACENZA, ITALY

1. FRANCOIS

LABORATCIRE DE ZOOLOGIE,
FACULTE DES SCIENCES,
UNIVERSITE DE DUION,
F-21100 DHON FRANCE

R.A. FRENCH

COLL. VET. MEDICINE., UNIV.
ILL., 2001 8. LINCOLN AVE,,
URBANA, iL 61801

DIRECTCORY -~ PERSONAL

V. FRENCH

INST. OF CELL, ANIMAL &
POPULATION BIOL., UNIV. OF
EDINBURGH,

EDINBURGH EHS 3JT, UK

A FRIAS

INSTITUTO NACIONAL DE
INVESTIGACIONES
AGRONOMICAS, MADRID, SPAIN

GW. FRIARS

SALMON GENETICS RES.
PROGRAM, ATLANTIC SALMON
FEDERATICON, BOX 429 ST,
ANDREWS, NB EOG 2X0,
CANADA

MARCUS, FRIEDRICH, PH. D,
STUDENT. INSTITUT FUR
ZOOLQGIE. LUISENSTRASSE 14
D-80333 MUNCHEN, GERMANY

MA C. FUENTES

INST. NACIONAL DE
INVESTIGACIONES
AGRONOMICAS, MADRID, SPAIN

C.FUGANTI

CMNR CENT. DI STUDIO PER LT
SOSTANZE QRGANICHE
NATURALL DIP. DI CHIM.
POLITECNICO DI MILANO,
20133 MILAN, ITALY

H. FUI

STORED PROD. ENTOMOL. LAR.,
NATIONAL FOOD RES. INST.,
KAN-NONDIA, TSUKURA,
IBARAKI 305, JAPAN

?&27{‘/;%1‘;‘7‘5 eF BiDL, SCIEMES
uNIVERSITY OF TSUKCBA
TSUKYBA, IBARAKT Fo5 - S5 TL
JAPAN.

K. FURUYA
DEPT. BIOCHEM., UNJV.,
NEVADA, RENO, NV 89557

305



306

DIRECTORY -~

R.S. GANDHI
DiV. CATTLE BREEDING, NATL.

DAIRY RES. INST,, KARNAL,
INDIA

Ve
JGARCIA
SACULTAD DE BIOLOGIA, AREA
DE GENETICA, DEPARTAMENTO
DF BIOLOGIA FUNDAMENTAL,
SANTIAGO DE COMPOSTELA,

GALICIA, SPAIN N

CASADO G. GARIfA

DEP. BIOQUIMICA, ETSS,
INGENIEROS AGRONOMOS,
CIUDAD UNIV,,

28040 MADRID, SPARN

Gaur, G.K. .

Div. Animal Genetics

Indian Veterinary Res. Ins?.

Izatnagar, 243122 (UP) India
Y. GAZIT

DEP. ENTOMOL., ARQ, VOLCANI
CENT. BET DAGAN, 50250,
ISRAEL

1. GERDY
DEPT. OF BIOL., BENISON UNiV,,
GRANVILLE, OHIO 43023

D.P. GIGA

DEP, SCI, UNIV. ZIMBABWE,
P.C. BOX MP 167, HARARE,
ZINBABWE

G. GOERGEN

msw% ORGANTSCHE CHEMIE,
RICHAR LSTAETTER-
ALLEE/D-7500-K ARLSRUHE,

GERMANY

P.GOLD

HEALTH SCI;

STATE UNIV, OF NEW YORK,
BUFFALQ, NY 4214

PERSONAL

LP.D. GOLDRING

DEP. BIOCHEM., UNIV.
WITWATERSRAND,

P.O. 2050 WITS,
JOHANNESBURG, S. AFRICA

-B.R. GOMEZ

INSTITUTO DE NUTRICION DE
CENTRO AMERICA Y PANAMA.
GUATEMALA, GUATEMALA, C.A.

CHARLES 1. GOODNIGHT
DEPT. OF ZOOL., UNIV. OF
VERMONT, BURLINGTON,
VERMONT 05405-0086

D GORDON

DE:- 00L, KING'S COLL., UNpv.
OF LONDON, LONDON WC2R LS,
UMN:TED KINGDOM .

GRAKA O, H. o
\J‘SDA) IZ,FE.E; Af?xé/, 5?*‘\’, KA iPLA & —
BUSHCAND .

G5 LWESTeL L /N SELTS s LAG.

g Toe PREOE s sny Eié“ TIERA S
1802G e GG

D. GRAUR

DEPT. OF ZOOL., GEORGES.
WISE FACULTY OF LIFE
SCIENCES,

TEL AVIV UNIV,,

P.0. BOX 39040,

RAMAT AVIV, TEL AVIV 69978,
{SRAEL

C.T. GRIFFIN

DEP. BIOL., ST, PATRICK'S COLL.,
MAYNQOOTH co. KILDARE,
IRELAND

K.A. GRIMNES

DEPT. BIOL., ALMA COLLEGE,
ALMA, MI 48801

A. GRISSE

FAKULTEIT
LANDBOUWWETENSCHAPPEN,
RIJKSUNIVERSITEIT GENT,
COUPURE 653, B-9000 GHENT,
BELGIUM

TIB-41

B. GROSSER
INSTITUT FUR
HOLZFORSCHUNG,
UNIVERSITAT MUNCHEN, D-8000
- MUNICH 40, GERMANY

P. GROVER
BIOL. DIV,

" INDIAN INST. OF CHEM,
TECHNOL, HYDERABAD-500 007,
ANDHRA PRADESH, INDIA

AK. GUPTA

DIV, OF DAIRY CATTLE
GENETICS, AND BREEDING,
NATIONAL DAIRY RES. INST,,
KARNAL, HARYANA, 132 00t,
INDIA

G.P. GUPTA

ENTOMOLOGICAL SUBSTATION,
IARL, HADDO, PORT BLAIR,
ANDAMAN AND NICOBAR
ISLANDS, INDIA

H.C. GUPTA
AGRIC. EXP. STN., DURGAPURA
JAIPUR, INDIA

M. GUPTA

DIV, ENTOMOL., INDIAN AGRIC.
RES. INST., NEW DELHI 110012
INDIA

GUPTA RBL

PLANT PATHOLOGY LAB.,
AGRIC. STATION, DURGAPURA,
JATPUR 302 015, INDIA

S. GUPTA

DIV. OF PARASITOLOGY,
CENTRAL DRUG RES. INST.
LUCKNOW 226001, INDIA

P. GUTHRIE

DEPT. OF BIOf,.
CENTRAL STATE UNJV.,
EDMOND,

EDI\}OND. OKLAHOMA 73034
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F.HAAS
DEPT. OF SYSTEMATIC ZOOL |
TUBMNGEN, GERMANY

S.HAEBEL

DEP. MOL. BIOL.,, ODENSE UNIV,
CAMPUSVEY 55,

DK-3230 ODENSE M, DENMARK

S.M. HAFEZ

PLANT PROTEC. DEP,, FAC.
AGRIC,, AIN SHAMS UNIV,
SHOUBRA EL-KHEIMA, EGYPT

DWW HAGSTRUM

U.S. GRAIN MKTING RES. LAR..
USDA ARS, MANHATTAN,
KANS. 66502, USA

PP HALARNKAR
DEP. BIOCHEM.,
UNIV. NEVADA,
REMO NV 89357, USA

W.R. HALLIDAY
RICERCA INC, P.O.BOX 1000
PAINESVILLE, OHIO 440771000

M.K. HAMALAINEN

INST. OF PEST INVESTIGATION,
AGRIC. RES,, BOX 18, SF-01301
VANTAA 30, FINLAND

D HAMEL

FAK. POLIOVREDNIH ZNANOSTI,
INST. Za ZASTITU BILJA,
ZAGREB, YUGOSLAVIA

D HANES

FACULTAD DE VETERINARIA,
CATEDRA DE GENETICA.
CORLDOBA, SPAIN

DIRECTORY - PERSONAL

L. HANKIN
CONNECTICUT AGRIC.
EXPERIMENT STATION,
BOX 1106,

NEW HAVEN, CT 06504

D.L. HANKS
MN.E. MISSOURI STATE COLLEGE,
KIRKSVILLE. MISSOURT A3501

CM.HAPP
DEPT. ZOOL.., VERMONT UNIV,
BURLINGTON, VT 05405

M.M. HAQUE
DEPT. OF ZOOL., UNIV. OF
RAISHAHIL RAJISHAHI 6205,
BANGLADESH

P.K.HAREIN

UNIV. OF MINNESCTA, DEPT. OF
ENTOMOL. FISHERIES, &
WILDLIFE, ST, PAUL,
MINNESOTA

HARISH-CHANDER

CENTRAL FOOD TECHNICAL
RES. INST. REGIONAL CENTRE,
LUDHIANA 141006, INDIA

DG. HARNISH

DEPT. PATHOLOGY, MCMASTER
UNTV.,, HAMILTON, ONT.,
CANADA

M. HASAN

DEPT. ZOOL., UNIV. QF
RAJSHAHL, RAISHAHI,
BANGLADESH

S.B. HASAN

INFEST. CONTROL & PESTIC.
CENTRAL FOOD TECHNOL. RES.
INST., MYSORE 570013,
KARNATAKA, MDA

A.HASTINGS
DIV, ENVIRON. STUDIES, INST.

THEORETICAL DYNAMICS, UiIV.

CALIF,
DAVIS, CALIF, 95616, USA

307

G. HAUBOLD

INSTITUT FUR MIKROBIOLOCE
UND EXPERIMENTELLE
THERAPIE, JENA, -THURINGEN,
FRIEDRICH SCHILLER UNIV,
JENA, GERMANY

M. HEATH, PH.D.

UNIV. OF ILLINOIS, DEPT. OF
PHYSIOL. & BIOPHYSICS,
URBANA, ILLINOIS 61801

E. HEBANOWSKA

NST. CHEM,, UNIV. GDANSK,
SOBIESKIEGO 18, 80.952
GDANSK, POCLAND

G.M.HEWITT
SCHCOOL OF BIOL. SCI., UNIV. OF
EAST ANGLIA,
" NORWICH NR4 7TJ,
GREAT BRITAIN

A HIRASHIMA
DEP. AGRIC. CHEM., KYUSHU
UNIV. FUKUOKA 812, JAPAN

S.H. HO
DEPT. OF ZOOL.. NATIONAL
UNIV. OF SINGAPORE,
LOWER KENT RIDGE RD.,
SINGAPORE 0512
SINGAPORE

W.D. HOHENBGKEN
DEP. ANIM. 5CI., v,
POLYTECHNIC INST,,
VA STATE UNEY,
BLACKSBURG, Va 24061
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DIRECTORY - PERSONAL

1.D. HOPKINS MM. HUSSAIN
: DEP. ENTOMOL., ARKANSAS ZOOL. SECTION, BSCIR LAB,,
AGRIC. EXPERIMENT STATION.. RAJSHAHI, BANGLADESH

UNIV. ARKANSAS,
FAYETTEVILLE, AK 72701
M.W. HUSSAIN
. DEP. BOTANY, GOVERNMENT
T.L. HOPKINS COLL., LAHORE, PAKISTAN
KANSAS STATE UNIV,, )
DEPT. OF ENTOMOL.,,
MANHATTAN, KANSAS 66506

P.M. HORTON

DEPT. ENTOMOL., FISHERIES &
WILDLIFE, CLEMSON UNIV.
SOUTH CAROLTNA 29631, USA

R.W. HOWARD

U.S. GRAIN MKTING RES. LAB.,
ARS, USDA,

MANHATTAN, KS 66502

MY, HU

DEP. PLANT PROT,,

SOUTH CHINA AGRIC. UNIV.
CHANGZHOU, CHINA

MS. HUQ

INST. OF FOOD SCI. & TECHNOL.,
BSCIR, DHANMANDI, DHAKA,
BANGLADESH

H. HURD

CENT. APPLIED ENTOMOL.
PARASITOL., DEP. BIOL. SCI.,
KEELE UNIV., KEEL,
STAFFORDSHIRE ST 5BG, UK

i L.D HURST

DEP. GENETICS, UNIV.
CAMBRIDGE,
CAMBRIDGE CB2 3JE, UK

M. HUSAIN
ZOOL. SECTION, BCSIR LAB.,
RAJSHAHI, BANGLADESH

TIB-41
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SM.ILYAS

CENTRAL RICE RES. INST.,
CUTTACK 753 006,

ORISSA, INDIA

0. IMURA

POFPULATION ECOL. LAB., NATL.
INST. AGRO-EVIRON. SCL,
KANNONDAY, TSUKUBA,

., IBARAKI 305, JAPAN

0. IMURA

NATIONAL FOOD RES. INST.,

STORED PROD. EMTOMOL. LAB,,
~TSUKUBA, JAPAN

LA, INGEMANSEN

PLANT SCL DEP. (ENTOMOLOGY
SECTION),

SOUTH DAKOTA STATE UNIV.
BROOKINGS, SD 57007, USA

YK IP
NATL. UNIV. OF SINGAPORE,
KENT RIDGE, SINGAPORE

J.IQBAL
ENTOMOL. RES. LAB,, NATL.
AGRIC. RES. CENT,
ISLAMABAD, PAKISTAN

M.IRSHAD
ENTOMOLOGICAL RES. LAB
NARC

ISLAMABAD, PAKISTAN

LISHAAYA

DEPT. OF ENTOMOL., AGRIC.
RES. ORGANISATION,

THE VOLCANI CENTER, BET
DAGAN, 50250, ISRAEL

DIRECTORY

PERSONAL

308
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D.G. JAMES

YANCGO AGRIC. INST,, N.5.W.
AGRIC., YANCO, NSW 2703,
AUSTRALIA

M. JASIENSKI

INST. OF ENVIRONMENTAL
BIOL., JAGIELLONIAN UNIV.,
M. KARASIA 6, 30-060 KRAKOW,
POLAND

P.R. JEFFRIES

PESTICIDE CHEM. TOXICOLOGY
LAB.,

DEP. ENTOMOL. 8CI.,

UNIV. CALIF., BERKELEY,
BERKELEY, CALIF 94720

R.C.JHALA

DEP. ENTOMOLOGY,
GUIARAT AGRIC. UNIV.,
NAVSARI INDIA

G. JOHNSON

DEPT. OF BIOL. SCL

CALIF. STATE UNIV., HAYWARD,
HAYWARD, CALIFORNIA 94540

N.A. JOHNSON, PH.D.

DEPT. OF ECOLOGY &

EVOLUTION, UNIV. OF CHICAGQO,
~CHICAGO, IL. 60637-1573

DIRECTORY ~ PERSONAL

5. 100D
DEPT. OF FOOD & NUTRITION,

C.C.5 HARYANA AGRIC. UNIV,,
HISAR 125 004, INDIA

C. JUAN

LAB GENETICA, DEP. BIOLOGIA
AMBIENTAL, UNIV, ILLES
BALEARS, PALMA DE
MALLCRCA 07071, SPAIN

?H\fazmu,_bﬁi’gb Sdio oL
TUETS un N - MER -
ans7s & MA JAI

TIB-41
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ZMAREK
SKAK‘liAl;([:)I{A BIOLOGII WYZSZES,
SZKOLY PEDAGOGICZNE], UL,
ARCISZWSKIEGO 22B 76-200
SLUPSK, POLAND

D. KALEMBA
INSTYTUT PODSTAW CHEMII
ZYWNOSCH, POLITECHNIKA
LODZKA,

LODZ, POLAND

G.W. KALMUS

DEP. BIOL.,

EAST CARCLINA UNIV,,
GREENVILLE, N.C. 27858

VE KALRA

SEP. ENTOMOL .,
HARYANA AGRIC. UNIV,,
HISAR 125 004, INDIA

K. KALTHOFF, PH. [,
UNIV.OF TEXAS,
DEPT. OF ZOOL.,
AUSTIN, TEXAS 78712

S. KANDASAMY

TAMIL NADU AGRI UNIV., DEPT.

OF ENTOMOL.,
MADURAI-625104, INDIA

M.A KANDIL
DEP. ECONOMIC ENTOMOL. g

PESTICIDES, FAC. AGRIC, CAIRO
UNiv,
EGYPT

D.E. KANGAS

N.E. MISSOURI STATE COLLEGE,
KIRKSVILLE, MISSOUR? 63501

P.B. KANNOWSKI, PH. D.
PHERCMONES & BEHAVIOR,
INST. FOR ECOLOGICAL
STUDIES,

UNIV, OF N. DAKOTA.
GRAND FORKS

N.DAKOTA 58202

DIRECTORY - PERSONAL

ASH. KANSOUH
DEPT. OF PLANT PROTECTION,
COLLEGE OF AGRIC,,

KING SAUD UNIV.,

RIYADH, SAUDI ARABIA

LF. KARPILOVA

INST. SCIL sCI. PHOTOSYNTH,,
+ ACAD. SCI. RUSS.,

PUSHCHING, RUSS.

FF.KATZ
SETON HALL UNIV,,
3. ORANGE, NJ 07079

B KAUFMAN

DEPT. ZOOL. GEORGE §. WEISE
FACULTY LIFESCIRW e

TEL AVIV UNIV.
RAMAT AVIV 69978
ISRAEL

1Y KEARNS

CENTRE APPLIED ENTOMGL.
PARASITOL., DEPT. BIQL. SCIL,
KEELE UN1v,, KEELE,
STAFFORDSHIRE STS 5BG, UK

R.P.KELLY

ST.PETER’S COLLEGE, DEPT. OF
BIOL., KENNEDY BLVD,,
JERSEY CITY, NJ 07303

M. KHALEQUZZAMAN
DEP. ZOOL.. UNIV, RAISHAHI
RAJSHAHI-6250, BANGLADES

SK KHALIL
NP, AGRIC, UNIV..
PESHAWAR, PAKISTAN

AR KHAN

ZOO0L. DEPT, RAISHAHI UNIV
RAJISHAI, BANGLADESH
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S.UK. KHATTACK
NUCLEAR INSTH UTEFOR

AGRIC. & BIOL., FA?SALABAD,
P/}KISTAN '

M.L. KINKADE

N.E. LOUISIANA UNIV,
DEPT. OF BIOL., *
MONROE, LOUISIANA 71200

B. KINZEL

USDA, ARS, WASHINGTON
D} 20250-235¢

P.KISHORE

DIV, ENTOMOL., INDIAN AGRIC.
RES. INST., NEW DELH; 110012,
DELHI, INDIA

A KISPERT

MAX-PLANCK INST.
ENTWICKLUNGSBIOLOGEE,
ABTEILUNG ZELLBIOLOGIE,
D-72076. TUBINGEN, GERMANY

MARTIN KLINGLER

RES. ASSOCIATE, INST. FUR
ZOOLOGIE. LUISENSTRASSE 14,
D-80333, MUNCHEN, GERMANY

R. KOK

DEP. AGRIC. ENGINEERING,
MACDONALD COLLEGE, MCGILL
UNIV., STE. ANNE DE BELLEVUE,
QUE. H9X 1C0, CANADA

ANV KONAREV
VSESOYUZNYIN. I INSTITUT
ZASHCHITY RASTEN]|,
LENINGRAD, Ussk
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R. KORONA

INST. OF ENVIRONMENTAL
ENTOMOL., JAGIELLONIAN
UNIV., M. KARASIA 6,
30-050 KRAKOW, POLAND

U, KORZENIAK

INST. OF ENVIRONMENTAL
ENTOMOL. JAGIELLONIAN
UMNIV., M. KARASIA 6,
30-060 KRAKOW, POLAND

TOYOMI KOTAK!

STORED PROD. ENTOMOCL. LAR,
NATL. FOOD RES. INST,,
TEUKUBA {BARAKI 305, JAPAN

I KRAWCZYK

INST. OF ENVIRONMENTAL
ENTOMOL. JAGIELLONIAN
UNIV, M. KARASIA 6,
30-060 KRAKOW, POLAND

1P KRAMER

DEPT. OF PARASITOLOGY,
CORMELL UNIV,

ITHACA, WY 14850

K.J KRAMER

DEPT. OF ENTOMOL.,
KANSAS STATE UNIV,,
MANHATTAN. KANSAS 66306

D.D.KRESS

ANIMAL & RANGE SCIENCES
DEPT. MORTANA STATE UNIV.,
BOZEMAN, MT 39715

V.C. KRICHER
WHEATON COLLEGE, NORTON,
MASSACHUSETTS 02766

DIRECTORY -~ PERSONAL

A KRIEG

BIOLOGISCHE BUNDESANSTALT
FUR LAND- UND
FORSTWIRTSCHAFT, INSTITUT
FUR BICLOGISCHE
SCHADLINGSBEKAMPFUNG,

D-6100-DARMSTADT, GERMANY

T.S. KRISHNAMURTHY
INFESTATION CONTROL &
PROTECTANTS AREA, CENTRAL
FOOD TECHNOLOGICAL RES.
[NST,,

MY SORE-570 013, INDiA

E.M. KROEKER

FRASER VALLEY COLLEGE,
ABBOTSFORD, BRITISH
COLUMBIA, CANADA

SG. KULKARN]

CENTRAL FOOD TECHNOL. RES.
TNST. REGIONAL CENTRE,

GILL R,

LUDHIANA 141 0608, INDIA

S.A. KUMAR
UNIV. OF GORAKHPUR,
GORAKHPUR, INDIA

A, KUUSIK

INST. PLAT PROT,

EST. AGRIC. UNIV.,
EE2400 TARTU, ESTONIA

TIB-41
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AM. LAVERDURE

LAB DE BIOCHEM. ET PHYSIOL.,

DU DEV., CN.R.S. URA 686
IFREMER URM 4, ECOLE
NORMALE SUPERIEURE,
46 RUE D'ULM,

75230 PARIS CEDEX 03
FRANCE

RJ. LAVIGNE

PO BOX 3334,

UNIV. OF WYOMING,
LARAMIE, WY 82071-31354

5.A. LAWSON
LAR. FOREST ZOOL., DEP.
FORESTRY, UNIV. TOKYO,
YAYOCH 1-1-1, BUNKYO-KU,
TOKYO 113,

JAPAN

C.E.LEACH

INSECT ATTRACTANTS,
BEHAVIOR & BASIC BIOL. RES.
LAB., ARS, USDA,
GAINESVILLE, FLORIDA 32601

3. LECLERCQ

ZOOLOGIE GENERAL, INSTITUT

AGRONOMIGUE DE L’ETAT,
GEMBLOUX, BELGIUM

R.EJR. LEE

DEP. ZOOL., MIAMI UNIV,
OXFORD, OHIO 45056

A LEMOINE

UNIVERSITE BOURGOGNE, URA
CNRS 674 DEV'T.
COMMUNICATION CHIMIQUE,
6 BLVD, GABRIEL,

F-21000 DLON, FRANCE

§.J. LENOIR-ROUSSEAUX

LAB ZOOLOGIE, UA CNRS 674,
UNIV. BOURGOGNE, BD
GABRIEL, 21000 DIJON, FRANCE

DIRECTORY - PERSONAL

G.N.J LE PATOUREL

DEP. PURE AND APPLIED BIOL.,,
IMPERIAL COLL.,

SILWOOD PARK, ASCOT, BERKS.
SL5 7PY, ENGLAND ’

B.R.LEROI

UNIVERSITE F. RABELAIS,
AVENUE MONGE, PARC
GRANDMONT,

37200 TOURS

FRANCE

F.F.LESSARD

INRA, LABORATOIRE DES
TNSECTES DES DENREES, BP 131,
F-33140 PONT-DE LA MAYE,
FRANCE

E.A LEVCHENKO
VSESOYUZNY] SELECKTIONNO-
GENETICHESKH INSTITUT,
ODESSA, UKRAINIAN 3SR

H. LIN

DEP. ENTOMOL., UNV.
MASSACHUSETTS, AMHERST,
MASSACHUSETTS 01003

11 LIPA

INST. OF PLANT PROTECTION,
MICZURINA 20,

60-318 POZNAN, POLAND

LK. LIU

INST. ORGANIZ CHEM,,
LANZHOU UNIV,,
LANZHOUS 710000,
CHINA
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M. LOHAR
DEP. ENTOMOL., SINDH AGRIC.
UNLV., TANDOJAM, PAKISTAN

A, LOMNICKI

INSTITUTE OF ENVIRONMENTAL
BIOL.,

JAGIELLONIA UNIV.,

M. KARASIA 6, 30-060, KRAKOW
POLAND | ’

G.L. LOOKJART

KANSAS STATE UNIV,, DEPT, OF
ENTOMOL,,

MANHATTAN, KANSAS 66506

EM.LUCC
LAB. ALIMENTOS, FAC, QUIM,

BIOQUIM. Y FARMACIA, Uniy
NACIONAL SAN LUIS, '

CHACABUCO v PEDERNERA
570G SAN LU, ARGENTINA ,

WL LUTTERSCHMIDT

DEP. ZOOL.,

UNIV. OF OKLAHOMA,
NORMAN, OK 73019



28695 gy Sandalwood Ppl.

B
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L. Macov

Wilsonville, OR 97070

F.J. MADRID
AGROBIOTECH. INT. IN,,
35 MOUNT ALLISON BAY,
WINNIPEG, MANITORA,
R3T 314, CANADA

M. MAEMA

MOLTENQ INST., UNIV.
CAMBRIDGE, DOWNING ST,
CAMBRIDGE, CB2 3EE,
UNITED KINGDOM

M.M. MALIK
ENTOMOLOGY DIV., NUCLEAR
INST. FOR AGRICULTURE &
BIOL., PO BOX 128,
FAISALARAD,

PAKISTAN

V. MALLA-REDDY

ISTITUTO G. DONEGANI S.P.A.,
CENTRO RICERCHE NGVARA,
28100 NOVARA, ITALY

H.C. MAN],
ENTOMOLOGY LAB,,
DEPT. ZOOLOGY,
GORAKHPUR UNIV.,
GORAKHPUR 273001,
UTTAR PRADESH, INDIA

G. MARCUZZY

URIVERSITA D} PADOVA,
ISTITUTO DI BIOLOGIA
ANIMALE, 3513] PAROVA, ITALY

J.P. MARGHAM
LIVERPOOQL POLYTECHNIC,
DEPT. OF BIOL.,
LIVERPOOL L33AF,
ENGLAND

M. MARKKULA

DEPT. PEST INVESTIGATION,
AGRIC. RES. CENTRE, SF-3160
JOKIOINEN, FINLAND

P.MASSARDO

ISTITUTC G, DONEGANIS.P.A
CENTRO RICERCHE NOVARA,
28100 NOVARA, ITALY

DI REC'}[:}O.RTY - PERSONAL

MISRTIN v COLEEaS
LDEFTD ng BENETICA
CIunan UNIV. g/n
LEG4 M&OR T vy SFAIN

K. MATSUSHITA
DEPT. OF MEDICAL z0010gy
SAITAMA MEDICAL scizon;
38 MOROHONGO MOROYAMa

IRUMA-GUN, SAITAMA 350,04
JAPAN "

GN. MBATA

DEPT. OF 200L..
UNIV. OF IBADAN,
IBADAN, NIGERJA

T.P. MCGOVERN

CRGANIC CHEM SYNTHESIS
LAB., AGRIC. ENVIL. QUALITY,
NEWDELHI 110012, INDIA

V.K. MEHTA

NUCLEAR RES. LAB.,, INDIAN
AGRICULTURAL RES. INST.,
NEW DELHI 110 012, INDIA

V.K. MEHATA
- DEP. ZOOL. SHIVAI COLL,,
NEW DELHI, 110027, INDIA

R MIETKIEWSK]

AGRIC. & PEDAGOGICAL UNIV.,
UL. PRUSA 12, 08116 SIEDLCE,
POLAND :

G. MILANDER
SOPRUSE PST. 221-79,
200034 TALLINN, ESTONIA

T.P. MIRONAVA
AKADEMIYA AGRARNYCH
NAUK, MINSE, BELARUS

TIB-41

T. MIYAKA

SHIRAOKA RES. STA oF g0
SCL, NISSAN CHEMICAL
LD, SHIRAOKA-CHO, '
MINAMI SATTAMA-GUN
SAITAMA 349’02, JAPAN‘

5. MOHAN
DEPT. OF ENTOMOL.,

TAMIL NADU AGRIC. UNJV.
COIMBATORE 641 003, ’
INDIA

3. MOHIUDDIN
"PCSIR LAB COMPLEX,
KARACHI 75280, PAKISTAN

G.P. MOLINARY

SEZ., ISTITUTO DI CHIMICA
AGRARIA ED AMBIENTA LE,
UNIV. CATTOLICA SACRO
CUGRE, PIACENZA, ITALY

KAMSH MONDAL

DEP. ZOOL,

UNIV. RAJSHAHI,

RAJSHAHI 6205, BANGLADESH

M.A. MORALEIO

DEP. BIGQUIM,, ETS.
INGENIEROS AJRONOMOS,
CIUDAD UNIVERSITARIA,
28040 MADRID, SPAIN

B. MORALLO-REJESUS

" UNIV. OF THE PHILIPPINES AT

LOS BANOS, LAGUNA 3720,
PHILIPPINES ‘

SN MUKreERIEE,
NEToNAL. Che MICAL LAS
Poie 411008, (A D14

K. MORI

"DEP, AGRIC. CHEM.,

UNIV. TOK YO,
YAYO!I 111, BUNKYOQ-KU,
TOKYQ 113, JAPAN
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NADIRA-AKHTAR

DEPT. OF ZOOL., RAISHAHI
UNIV., RAISHAHI 6205,
BANGLADESH

LM, NAGY

HOWARD HUGHES MED. INST.,
LAB.

MOLECULAR BIOL. UNIV. WIS,
MADISON, WI 53706

M. NAITO

LAB. OF ANIMAL BREEDING,
TOKYOQ UNIV.,

TOKYO, JAPAN

H. NAKAKITA

NATIONAL FOOD RES. INST,,
MINISTRY OF AGRIC., FORESTRY
AND FISHERIES. TSUKUBA,
IBARAKI 305, JAPAN

F.NAKAMURA

DEPT. OF MED. BIOL,,

SCHL OF MEDICINE,

SHOWA UNIV.,, 1-5-8
HATANODAI SHINAGAWA-KU.
TOKYO, 142, JAPAN

T. NAKANE
THE NATIONAL SCL MUSEUM,
VENO PARK, TOKYO, JAPAN

P. NARDON

INSTITUT NATIONAL DES
SCIENCES APPLIQUEES,
VILLEURBANNE (RHONE),
FRANCE

RP.NATH

DEP. OF NEMATOL., RAJENDRA
AGRIC. UNIV,, PUSA,
SAMASTIPUR 848125, INDIA

LA NATHANSON

DEPT. OF NEUROL., HARVARD
MED. SCH., MASSACHUSETTS
GENERAL HOSPITAL, BOSTON,
MA 02114, USA

DIRECTORY - PERSONAL

E. NATON

BAYER, LANDESANSTALTF.
BODENKULTUR, PFLANZENBAU
U. PFLANZENSCHUTZ,
PFLANZENSCHUTZ, 8 MUNICH 38
POSTFACH, GERMANY

S. NAVARRO
DEPT. STORED PROD., AGRIC.
RES. ORGANIZATION,

BET DAGAN,

ISRAEL

L NAWROT

INST. ORGANIC CHEM.
BIOCHEM. CZECHOSLOVAK
ACADEMY SCI, 16610 PRAGUE,
CZECHOSLOVAKIA

V.NEELAM

BIV. OF ENTOMOLOGY, INDIAN
AGRICULTURAL RES, INST,
NEW DELHI 110012, INDIA

P. NEHRA

DEPT. ZOOL. UNIV. OF
RAJASTHAN,

JATPUR 302 004, INDIA

V. NEMEC

INST. ENTOMOL. CZECH ACAD.
SCIL., BRANISOVSKA 31,

370 05 CESKE BUDEIQVICE,
CZECHOSLOVAKIA

Z.Z. Nl

DEPT. OF GRAIN STORAGE,

NAN JING FOOD ECONOMY
COLLEGE,

NAN JING, JIANG SU PROVINCE,
CHINA

3. NfCOLSON
UNIV. OF CAPE TOWN,
RONDEBOSCH, SOUTH AFRICA

F.NICOTRA

ISTITUTO DI CHIMICA
ORGANICA DELL ‘UNIVERSITA
DEGLI STUDI, AND CENTRO D1
STUDIO PER LE

SOSTANZE ORGANICHE
NATURALI DEL CNR,

MILAN, ITALY

315

M. NISHINA

DEP. MED. ZOOL., SAITAMA
MED. SCH,, 38 MOROHONGO
MOROYAMA, IRUMA-GUN,
SAITAMA 150-04, JAPAN

T. NOMURA

FAC.ENG. KYOTO SANGYO
UNIV,, KITA,

KYOTO 603, JAPAN

R NORSEGAARD

INST. OF GENETIC:
SOLVEGATANTY, $.233 2 LUND,
SWERER

M.NOVAK
BIOL. DEP,, UNpv, WINNIPEG,

MAN., R3B2E9 CANADA

F. NUNEZ

DEPT. DE BIOLOGIA, UN., APDO
AEREO 23227, BOGOTA, D.E,,
COLOMBIA, SOUTH AMERICA

LE. NWANA

COLL. AGRIC. & VET, MED., IMC
STATE UNIV. P.M.B. 2000,
OKINGWE, NIGERIA
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V.N. ODINOKOY
INST. CHEM,, BASHKIR scJ.

CENT., URAL DEP, ACA :
, . ACAD,
RUSSIA, UFA sct

OHTSUBO

DEP. BIOL.. SCi., UNIV. DURHAM,
SCI.LAB,,

SOUTH RD., DURHAM, NH1 3LE,
UNITED KINGDOM

E. OKURA
OKAYAMA UNIV., LAB. OF
GENETICS, OKAYAMA, JAPAN

I. OLIBERIUS

VYZKUMNY USTAYV ROSTLINNE
VYROBY, 161 05 PRAGUE
6-RUZYNE, CZECHOSLOVAKIA

JV DE. OLIVERIA

ESTACAO EXPERIMENTAL DO
ARROZ DO IRGA, AV. BONIFACIO
CARVALHO BERNARDES, 1494,
94900 CACHOEIRINHA, RS,
BRASIL

1. OMBACH
INST. OF ENVIRONMENTAL
BIOL., JAGIELLONIAN UNiV

M. KARASIA 6, 30-060, KRAKOW,
POLAND-

R.J. O'NEIL
PURDUE UNiV.,

WEST LAFAYETTE, INDIANA
47907

S.L.O'NEILL

DEP. EPIDEMIOLOGY PUBLIC
" HEALTH, YALE UNIV.
SCHOOL OF MED.,

P.0. BOX 3333,

" NEW HAVEN, CONN 06510

D.W. ONSTAD

SEC. OF ECON, ENTOMOL.,,
ILLINOIS NAT. HIST. SURVEY &
UNIV. OF ILLINOGIS,

607 E. PEABODY DRIVE,
CHAMPAIGN, ILL. 61820

DIRECTORY - PERSONAL

B. OPPERT

U.S. GRAIN MARKETING RES.
LAB., ARSUSDA
MANHATTAN, KS 66502

TIB-41
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G.C. PAESEN
IVEM-NERC, MANSFIELD RD,,
OXFFORD OX1 3SR, UK

M. PAGANI

IST. ENTOMOL. PATOLOGIA
VEGETALE, FACOLTA AGRARIA,
U.C.5.C, Via EMILIA

PARMENSE 84, -25100 PIACENTE,
ITALY

I. PALEQLOG

INST. BIOL. PFODSTAW PROD.
ZWIERZECEI AKAD. ROLNICZA,
UL. AKAD. 13, 20934 LUBLIN.
POLAND

G.P. PANDEY

INDIAN GRAIN STORAGE INST.,
HAPUR 245 101, UTTAR
PRADESH, INDIA

B.S. PARMAR

DIV. OF AGRICULTURAL
CHEMICALS,

INDIAN AGRIC. RES. INST.,
NEW DELHI, 110012, INDIA

B. Parveen

Department of Zoology
University of Rajshahi

Bangladesh

D. P. PASHLEY
ENTOMOLOGY DEPT.
LA STATE UNIV.
BATON ROUGHE,
LOUISIANA 70803

DIRECTORY -~ PERSONAL

L PASPALAS
LAB ANIMAL PHYSIOL. DEP.

- Z00L., SCH. BIOL. UNIV.

THESSALONIKI, GR-54006
THESSALONIKI, MACEDONIA,
GREECE

N. PASTER :
DEPT. OF STORED PROD., AROQ,
THE VOLCAN! CENTER,

P.O.BOX 6 BET BAGAN, 50250,
ISRAEL .

N.H. PATEL

DEP. EMBRYOL., CARNEGIE
INST. WASHINGTON,

115 WEST UNIV, PARKWAY,
BALTIMORE, MD 21210

A PATHIRATNE
DEP. ZOOL. UNIV. KELANIYA.
KELANIYA, SRI LANKA

LEK. PEDERSEN

RES. DEPT., CHEMINOVA A/S
PO BOX 9, 7620, LEMVIG,
DENMARK

F.PERCIVAL

WESTMOUNT COLLEGE,
935 LA PAZRD.,

SANTA BARBARA, CA 93103

C. PEREIRA

FURBUE UNIV

DEPT. OF ENTOMOL.,

WEST LAFAYETTE, IN 47907

D.PERMUAL

DEFT. BIOL., IMPERIAL COLL. AT
SILWOOD PARK, ASCOT, BERKS.
SL3 7PY, ENGLAND

CS.PETERS

GRADUATE GROUP, APPLIED
MATHEMATICS, UNIV. CALIF,,
DAVIS, CALIF,, 95616

L. PETERSON

RIC HONDO COLLEGE, BIOL.
DEPT., 3600 WORKMAN MILL RD.,
WHITTIER, CALIFORNIA 90608
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E. PETITPIERRE

DEPT. OF GENETICS, FAC. oF
SCL, DEPT. BE Bioy

AMBIENTAL, UNpy DELES

JILLES BALEARS, PALMA DE

MALLORCA, 0707; s SPAIN

E. PEZOWICZ
KATEDRA ZOOL. SGGW-AR,
WARSAW, POLAND

M. PICOLLO DE VILLAR
CENTRQ DE INVESTIGACIONES
DE FLAGAS E INSECTICIDAS
(CIPEIN), CITEFA, CONICET, J.
ZUFRIATEGUT 4380,

1603 VILLA MARTELLY,
ARGENTINA

ROGERO PIERANTON], DﬁECTOR
LAB. OF BIOPHYSICS &
CYBERNETICS, NATIONAL RES.
CENTER,

CAMUGLL, ITALY

V. PIKE

NAT. RESOURCES INST,,
CHATHAM MARITIME,
CHATHAM, KENT ME4 4TB,
UNITED KINGDOM

K.S. PILLAI

AGRICULTURAL ENTOMOLOGY
CENTRAL TUBER CROPS RES.
INST,,
THIRUVANANTHAPURAM

K695 017, INDIA

3

M. PLOHL

DEP. ORG. CHEM. BIOCHEM,,
RUDER BOSKOVIC INST.,
BIIENICKA 54,

P.C.BOX 101s, .

41000 ZAGREB, CROATIA
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D. POLESK!

ST. ANSELMS COLLEGE, BIOL.
DEPT., ST. ANSELMS DRIVE,
MANCHESTER, NH 03102

V.V. POPOV

INST. OF APPLIED MOLECULAR
BIOL. AND GENETICS, 23
VUCHETICH ST., MOSCOW,
125206, USSR

D. POST

UNIV. OF WISCONSIN,
BIOL. DEPT,,
STEVENSPOINT, W._1. 54481

P. PRACROS

LAB. RECHERCHES SUR LES
INSECTES DES DENREES, INRA
STATION DE ZOCLOGIE,

33140 PONT DE LA MAYE,
BORDEAUX, FRANCE

A. PRAKASH

CENTRAL RICE RES. INST,,
CUTTACK 753 006, ORISSA,
NDIA

A PROVANSAL-BAUDEZ
LABORATOIRE DE ZOOLOGIE,
UNIVERSITE DE DIJON,

21100 DIJON, FRANCE

T. PRUS

DEP. ECO. BIOENG., INST. ECOL.,
POLISH ACAD. $Cl, DZIEKANOW
LESNY, 05-092 LOMIANKI,
POLAND

DIRECTORY

 PERSONAL

TIB-41
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R.J. RABINDRA
AGRICULTURAL COLLEGE &
RES. INST., COIMBATORE,
INDIA 641003

®.J. RABINDRA
CENT. PLANT PROTECT.
STUDIES,

TAMIL NADU AGRIC. UNIV.,
COIMBATORE, 641 003
INDIA

AE. RADKOZUBOV
INST. PHYSIOL. ACT.

SUBSTANCES, RUSS. ACAD, §CI.

CHERNOGOLOVEA, RUSSIA

.

M.A. RAHIM

FOOD TECHNOL. DIV. MARDL,

P.0O. BOX 12301,
50774 KUALA LAMPUR,
MALAYSIA

S.M. RAUMAN

BEPT. OF ZOOL.,
RAJSHAHI UNIV
RAJSHANI, BANGLADESH

G.M. RAHOO

SIND AGRICULTURAL
COLLEGE, TANDOJAM,
PAKISTAN

R.S. RAI

INDIAN GRAIN STORAGE INST.,

FIELD STA., P.A K. CAMPUS,
PUNJAB AGRIC. UNIV .,
LUDHIANA 141004, INDIA

5. RAJENDRAN
INFESTATION CONTROL &
PROTECTANTS DEPT.,
CENTRAL FOOD
TECHNOLOGICAL INST,,
MYSORE 570 013, INDIA

P. RAKAMMA
CENTRAL TUBER CROPS RES.
INST., SREEKARIYAM,

TRIVANDRUM 695 017, KERALA,

INDIA

DIRECTORY -~ PERSONAL

RaMBSHR(T] 5.
RAJENDRA AGRICULTURAL
UNIV., PUSA (SAMASTIPUR)
BIHAR 848 125, INDIA

1

RAMESHWAR-SINGH.
AGRICULTURAL RES. STAT.,
NAVGAON (ALWAR)
RAJASTHAN, INDIA

M. RAMIREZ,

INSTITUTO DE BIOLOGIA,
UNAM, DEPARTAMENTO DE
ZOOLOGIA,

APDO POSTAL 70-153,

MEXICO 20, D.E.
MEXICO

i. RAMOCS-ELORDUY DB
CONCONI

LAB. DE ENTOMOLOGIA,
BEPT. DE ZOOLOGIA
INST. DE BIOLOGIA,

UNIV. NACIONAL DE MEXICO,

MEXICO 20, D.F,
MEXICO

P.U. RAMZAN

DEP, ENTOMOL. PUNJAB
AGRIC, UNIV., LUDHIANA,
PAKISTAN

J.R. RANGASWAMY
CENTRAL FOCD

» TECHNOL. RES. INST.,
MYSORE 570 013,
iNDIA

D. P. REES

GRAIN TECHNOL, DEPT., NRI.
CENTRAL AVE,,

CHATHAM MARFFIME
CHATHAM, KENT ME 4 4TB,
UNITED I\ENGDOM
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P1i RIiCE

PESTICIDE TOXICOL. LAB.,
DEP. ENTOMOL .,

I0waA STATE UNIV
AMES, 1. A. 50011

K.S. RICHARDS
PARASIT. RES, LAB. . DEP. QR

BIOL. sC1., unpv. OF KEELE,
STAFFS, STS 5BG,

UNITED }\INGD(}M

P. RICL
ZA SKOLOU 470, 254 01 ILOVE
U PRAHY, CZECHOSLOVAKIA

E.M. RISHA

DEP. ECONOMIC “NTOMOL.,
FAC. AGRIC., UNIV. CAIRQ,
GIZA, EGYPT

Y. RITTE

DEPT. OF GENETICS, THE
HEBREW UNIV. OF JERUSALEM,
ISRAEL

D.B. RIVERS

DEP. ENTOMOLOGY,
OHIG STATE UNIV.
1735 NEIL AVE.
COLUMBUS, OH 43210

R.I. RO

DEP. ZOOL. UNIV. LUND,
HELGONANAGEN 3, $-223 62
LUND, SWEDEN

T. ROBINSON

DEP. ECOL. EVOL |
1101, E. 5¥TH §T.,
UNIV. CHICAGO,
CHICAGO, IL 60637

C.A. ROBOTTI

UNIVERSITA DI TORINO,
VIA ACADEMIA AT BERTINA
TURIN 10123, ITALY

1.G. RODRIGUEZ

DEPT. OF ENTOMOL., UNIV. OF
KENTUCKY,

LEXINGTON, KY 405460091
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P. RODRIGUEZ

UNIV. OF TEXAS,
SAN ANTONIO, TX 78283

1.C. ROJAS LEON

DEP. PARASITCL., AREA CIENC.
AGRON., UNIV. AUTON. DE
CHIAPAS, VILLAFLORES,
CHIAPAS, MEXICO

L. RONDOT

URA CNRS 675, FAC. SCI.
GABRIEL, F-21000 DIION,
FRANCE

$.A. ROSLAVTSEVA
RES. INST. TOXICOL.
DISINFECT.,
MOSCOW, RUSSIA

7.M.E. ROSTOM

ENTOMOL. DEP. FAC. SCL., AIN
SHAM UNIV., ABBASSIAH,
CAIRO, EGYPT,

D. ROY

UNIV. OF KALNANY,
DISTR OF NADGA,

W. BENGAL, INDIA 741235

M.K. ROY
INDIAN AGRIC. RES. INST.,
NEW DELEI 110012, INDIA

P.ROY |

BIDHAN CHANDRA KRISHI
VISWA VIDYALS. DEPT, OF
AGRICULTURAL ENTOMOL..,
KALYANI 741235

(WEST BENGAL). INDIA

M. ROZEK

INST. OF SYSTEMATIC &
EXPERIMENTAL ZOOL., POLISH
ACADEMY OF SCIENCES,

31-016 KRAKOW, POLAND

DIRECTORY - PERSONAL

M. ROZOK

POLISH ACAD. SCIENCE,
KRAKOW, 26,13 .87,
POLAND

RUFPFEL

DEPT. OF ENTOMOL.,
MICHIGAN STATE UNIV.,
EAST LANSING, MI 48824

R.G. RUANO

INSTITUTO NACIONAL DE
INVESTIGACIONES
AGRONOMICAS, MADRID,
SPAIN

: W, BUMBALL :
DEPT. OF SCIENTIFIC & -
INDUSTRIAL RES.,
PALMERSTON NORTH,
NEW ZEALAND

M .F. RYAN

DEPT. ZOOL, UNIV. COLLEGE
DUBLIN, BELFIELD, DUBLIN 4,
IRISH REPUBLIC

TIB-41
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DIRECTORY -~ PERSONAL

E. K. SADO

KAINII LAKE RES, INST.,
PMB 6006, NEW BUNSA,
EWARA STATE, NIGERIA

PD. SAYABOC
NATIONAL POSTHARY

EST INST,
FOR RES. & EXTENSION,
MUNOZ, ECL;a, PRILIPPINES

A. SANYAL

DIV. AGRIC. CHEM. INDIAN
AGRIC. RES. INST.,

NEW DELHI 110012, INDIA

E. SAKAL
DEP. BIOCHEM. & HUMAN A. SARAC

NUTRITION, FAC, AGRIC.. AKDENIZ UNIV., FAC. AGRIC.,
HEBREW UNIV, JERUSALEM, PLANT PROTECTION DEP.
REHOVOT 76100, ISRAEL R 126, ANTALYA, TURKEY

BC. SCHIFFERS

UNITE DE CHIMIE AN

& PHYTOPHARMACIE:A‘LYTIQUE
FACULTE DES SCIENCES
AGRONOMIQUES

DE GEMBLOUX,

H.S. SALAMA K. SARIN - 5030 GEMBLOU3,

= PESTS PLANT PROTECTION DEPT. ZOOL., BELGIUM

- DEP., NATIONAL RES. CENTRE, RAJASTHAN UNIV.,
f DOKKI CAIRO, EGYPT JAIPUR 302004, GH. SCHMIDT

INDIA LEHREGEBIET ZOGOL -
ENTOMOL., UNIV. HANNOVER,
D-3000 HANNOVER 21,
GERMANY

M.A. SALEEM

DEP. ZOOLOGY,

UNIV. PUNJAB., QUAIDI-I-AZAM
-------- CAMPUS,

LABORE, PAKISTAN

D.K. SARKAR

DIV, OF AGRICULTURAL
CHEMICALS, INDIAN
AGRICULTURAL RES. INST.,
NEW DELHI 12, INDIA

M.M. SALEM

DEPT. OF PLANT PROTECTION,
COLLEGE OF AGRIC.,

P.0O. BGX 2460, RIYADH 11 451
SAUDI ARABIA

A SATTAR
NUCLEAR INST., FOOD AGRIC,,

TARNAR, PESHAWAR,

PAKISTAN J.L. SCHUETTE
N MICHIGAN STATE UNIV.,
B O s SR DB SAUER HICKORY CORNERS, MI 49060
P. B. BOX 651 PLANT PATHOLOGY, USS.,
BUNDABERG, QUEENSLD, 4670 GRAIN MARKETING RES. LAB., $. SCHUTT
AUSTRALIA ARS, USDA, INSTITUTIONEN FOR

MANHATTAN, K5 66052 MILJOVARD, HELSINKI UNIV.,

E. SANCHEZ-MONGE

ESCUELA TECNICA SUPERIOR
DE INGENIEROS AGRONOMOS,
MADRID, SPAIN

R. SANCHEZ-MONGE
CENTRE R+D INSTITUT DE

SF 00710, HELSINKI 7¢, FINLAND

D. SECK

INST. SENEGALAIS
RECHERCHES AGRICOLES,
LAB. ENTOMOL..,

RECERCA I TECNOLOGIA BP 17 NIOMO DU RIP, SENEGAL
AGROALIMENTARIES UPC, .
LLEIDA, SPAIN S.C. SAXENA
DEP. ZOOL., UNIV. RAJASTHAN, u
JAIPUR. . R. SEGURA-CORREA
K. SANDER AIPUR-302004, INDIA

LAB. FITOQUIMICA, DEP.
FARMACIA, FAC. QUIMICA,
V.5, SAXENA UNTV. NAC. AUTON. DE
DIV. ENTOMOL., INDIAN MEXICO,

AGRIC. RES, INST., APDe PesThC g e

NEW DELHI 110012 N
L. SANDVOL ' MEeXred ‘ .
e RES. & EXTENSION CENTER, INDIA X D F 04"6”) i IZ}{]CO

UNIV. OF IDAHO,
ABERDEEN, 1D 83210

BIOLOGISCHES INSTITUT I
(7QOLOGIE} DES UNIVERSITAT.
FREIBURG, GERMANY
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v .E. SEIFELNASR

DEPT. CROP PROTECTION,
EAC. OF AGRICULTURE,
UNIV. OF KHARTOUM,
SHAMBAT, SUDAN

B. SENER

DEP. PHARMACOLOGY, FAC.
PHARMACY, GAZI UNIV.,
06630 ANAKARA, TURKIYE

T. SENGUPTA
PROTOZCGOLOGY LAB.,

DEP. ZO0L., UNIV.KALYANL
KALYANI 741 235,

WEST BENGAL

.M. SERRANO :
DEP. GENETICA, FAC. CIENCIAS
BIOL., UNIV. COMPLUTENSE,
28040 MADRID, SPAIN

V.M. SEVALA

DEP, BIOL. YORK UNIV.
4700 KEELE 5T,

NORTH YORK, ON M31 1P3
CANADA

J.R. SEVILLE
CADBURY LTD., BGURNVILLE,
UNITED KINGDOM

AR. SHAKOORE

DEP. ZOOL., UNIY. PUNIAB,
NEW CAMPUS, LAHORE,-20,
PAKISTAN

S. SHANKER
INDIAN GRAIM STORAGE INST.,
HAPUR 245 101, INDIA

E. SHAAYA
DEPT. OF STORED PRODUCTS,

ARD, BET DAGAN 50250, ISRAEL

TR SHURLA”

DIRECTORY - PERSONAL

1.H. SHADDY
NORTHEASTERN MISSOURI
STATE COLLEGE,
KIRKSVILLE, MO 63501

A. SHARMA

DEPT. ZOOL., UNIV.
RAJASTHAN, JAIPUR-302004,
INDIA

D.K. SHARMA

DIV. AGRIC. CHEMICALS,
INDIAN AGRIC. RES. INST.,
NEW DELHI 110 012, INDIA

D.I.. SHARMA

DEP. PHYSICS, PUNIAB
AGRICULTURAL UNIV.,
LUDHIANA 141004, INDIA

R. M. SHARMA

DIV. OF ENTOMOL. NATIONAL
CHEMICAL LAB., PUNE 411 008,
INDIA

M.E.H. SHAZALL

DEP. PURE & APPLIED ZOGL.,
UNIV. RAJASTHAN,

JATPUR 302004, INDIA

A.P. SHRIVASTAVA
DEFENCE MATERIALS &
STORES RES. & DEV'T.
ESTABLISHMENT.,
KANPUR-208 013, INDIA

P.N. SHRIVASTAVA
AGRICULTURAL UNIV.,

JABALPUR, MADHYA PRADESH,
INDIA

H.S. SHUKLA

DEP. OF BOTANY,
UNIV. OF GORAKHPUR,
GORAKHPUR 273 009,
INDIA

© CENTRAL INSECTICIDES LAR., l
« DIRECTORATE PLANT ;
| PROTECT., |
| QUARANTINE STORAGE, i
1 {
|
!
i
i

L FAR 1DABAD,
| HARYANA 121 001

TIR-41

5. SIGHAMONY

ENTOMOL. DIV, REGIONAL RES.
LAB., HYDERABAD 500 009,
INDIA '

J, SjLhy dvEf
THE UNIV. OF CONNECTICUT,
BIOLOGICAL SCIENCES,

BOX U42, STORRS,
CONNECTICUT 06268

L. SILVELA

INSTITUTO NACIONAL DE.
INVETIGACIONES
AGRONOMICAS, MADRID,
SPAIN

P. SINGH

DEPT. OF SCIENTIFIC &
INDUSTRIAL RES.
ENTOMOLOGY DIV.,
AUCKLAND,

NEW ZEALAND

R. SINGH

DEPT. ENTOMOL.,
SUKHADIA UNIV.,
UDAIPUR, INDIA

R.N. SINGH

ENTOMOL. LAB., DEP. ZOOL.,
UNIV., GORAKHPUR,
GORAKHPUR 273 009,

UTTAR PRADESH, INDIA

V. SINGH

GIRECTORATE OF OILSEEDS
RES., RAJENDRANAGAR,
KYDERABAD -500 €30, INDIA

K.K. SINHA

MYCOTOXIN LaB., DEPT.
BOTANY, BHAGALPUR UNIV.,
BHAGALPUR, 812 (7, INDIA
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A. SIVAPRAGASAM
COCOA/COCONUT DIV, MARDI.
PO BOX 25, 36307

SUNGAI SUMUN, PERAK,
MALAYSIA

1y, SLAT%«:R
S U.NY. DEPT. OF BIOL,,
NEW PALTZ, NY 12561

LINCOLN SMITH, PH. D. -

pEP. ZOOL. MARSH LIFE SCL
BUILBING,

UNIV. VERMONT,
BURLINGTOMN, VT. 054050086

T. R. SOBRAMANIAN

DEPT. OF ENTOMOL.,
AGRICULTURAL COLLEGE &
RES. INST.,

COIMBATORE 641 003

INDIA

E.L. SODERSTROM
YORTICULTURAL CROPS RES.
LAB., USDA ARS,

2021 SOUTH PEACH AVE.,
ERESNO, CA 93777

B. SOLOMON
ARS, SEA, USDA,
PEORIA, ILLINOIS 61601

N. SQLTANL

LABORATOIRE DE ZOOLOGIE
(ERA NO, 231, UNIV. DE DUON)
FACULTES DES SCIENCES,

BD. GABRIEL 21100, DION,
FRANCE

DIRECTORY - PERSONAL

N, SOLTANI-MAZQOUN]

DEP. DE BIOLOGIE ANIMALE,
UNIVERSITE DE ANNABA 232000
ANNABA, ALGERIE,

FRANCE

F.1. SONLEITNER

DEPT. ZOOL., UNIV.
OKLAHOMA,
NORMAN, OKLA, 73018

B.A. SOOMRO

SIND AGRICULTURAL
COLLEGE. TANDOIAM,
PAKISTAN

M.E. SOSA

CATEDRA ENTOMOL. DEP.
BIOQUIM. Y CIENCIAS BIOL.,
UNIV. NACIONAL SAN LUIS,
CHACABUCO Y PEDERNERA,
5700 SAN LUIS, ARGENTINA

DR. SOSA-GOMEZ

CIRPON CASILLA DE CORREOQ %0
SAN MIGUEL DE TUCUMAN,
AGRENTINA

D. V. SOSHKIN

DIV. ENTOMOL., K A,
TIMIRYAZEV MOSC. AGRIC.
ACAD.,

MOSCOW, RUSSIA

R. SOUISSE

LABORATDIRE DE BiOLOGIE
ANIMALE,

FACULTE DES SCI. DE TUNIS,
CAMPUS UNIVERSITAIRE,

LA BELVEDERE, TUNISIA

J.}. SPIES

DEP. BOTANY GENETICS,
UNIV. ORANGE FREE STATE,
BOX 339,

BLOEMFONTEIN 9300,
SOUTH AFRICA

323

A. SPRINGHETTI
ISTITUTO DI ZOOLOGIA
UNIVERSITA DEGLI $TUD]
44100 FERRARA, ITALY |

J.L SRIVASTAVA

INDIAN GRAIN STORAGE INST.,
HAPUR 245 101,

UTTAR PRADESH, INDIA

M.K. SRIVASTAVA

DEPT. OF ZOOL.., ALLAHABAD
UNIV., ALLAHABAD 211 002,
INDIA

R.P. SRIVASTAVA

DEP. ENTONMOL., COLL. AGRIC.
G. B. PANT UNIV. AGRIC. &
TECHNOL.,

PANTNAGAR-263 145,

NAINTAL (U.P.) INDIA

U.S. SRIVASTAVA

DEPT. OF ZOOL.,
ALLAHABAD UNIV |
ALLAHABAD 211 002, INDIA

. STAHL

PHARMAKOGNOSIE UND
ANALYTISCHE PHYTOCHEMIE,
UNIV. SAARLANDES
EACRICHTUNG 15.1,

D-6600 SAARBRUCKEN,
GERMAN FEDERAL REPUBLIC

P. STAM

DEPT. OF GENETICS.
WAGENINGEN THE
NETHERLANDS

M.S.M. STANLEY
GEORGE MASON COLLEGE,
FAIRFAX, VIRGINIA 22039
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V. STEISKAL

VYZKUMNY USTAV
POTRAVINARSKY, RADIOVA 7,
S-102 31 PRAGUE 10,

CZECH REPUBLIC.

br, Lori Stevens
Department of Zoology
University of Vermont
Burlington, VL.

K.B. STOREY
CARLETON UNIVERSITY,

OTTAWA, ONT., CANADA

H. STRATIL

BIOLOGISCHE BUNDESANSTALT
FUR LAND UND
FORSTWIRTSCHATLT, INSTITUT
FUR VORRATSCHUTZ,
KOENIGIN LUISE STR. 19,

1000 33 BERLIN

iy sm&g@r
DIV, BIOL.,
KANSAS STATE UNiV._,
MANHATTAN, KS 66506

A.S. SUBBARAMAN
BIO-ORGANIC DIV., BHABHA
ATOMIC RES. CENTRE,
TROMBAY, BOMBAY 400 083,
INDIA

05405-0086

DIRECTORY - PERSONAL

B. SUBRAMANYAM

DEP. ENTOMOL., WATERS
HALL, KANSAS STATE UNIV,,
MANHATTAN, KS. 66056.

L, SUSS

ISTITUTC DI ENTOMOLOGIA
AGRARIA, UNIVERSITA DEGLI
STUDI, VIA CELORIA 2, 20133,
MILAN, ITALY

T. SUZUKL

INST. APPL. BIOCHEM,, UNIV.
TSUKUBA, TSUKUBA,
IBARAKI 305, JAPAN

1.A. SVOBODA

INSECT NEUROBIOL. HORMONE
LAB., AGRIC. RES. SERVICE,
BELTSVILLE, MA 20705

B, SZAFRANSKI
" EACULTE DES SCIENCES,

UNIVERSITE DE KISANGANL,
BP 1655, KISANGANI, ZAIRE.

J. SZAFRANEK

DEP. CHEM., UNIV. GDANSK,
SOBIESKIBEGO 18, 80-952
GDANSK, POLAND

TIB-41
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3 TALIING
DEP. PARASITOL,, UNIV. COF
ALLAHABAD, 211 002, INDIA

F. TAKAHASHI

HIROSHIMA UNIV, FAC. OF
INTEGRATED ARTS & SCIENCES,
HIGASHI-SENDA-MACHI,
NAKA-KU, HIROSHIMA 730,
JAPAN

A TAKEBE

NATIONAL INST. OF ANIMAL
INDUSTRY

TSUKUBA NORINDANCHI
P.O.BOX S

IBARAKI 305, JAPAN

F.A. TALUKDER
DEP. BIOL., UNIV. 7PX
SOUTHAMPTON, BASSETT
CRESCENT EAST,
SOUTHAMPTON SO16
UNITED KINGDOM

Y. TANAKA

LAB. PESTICIDE & BIC-ORGANIC
CHEM., TOKYO UNIV,,
SETAGAYA-KU, TOKYO 156,
JAPAN

U. TARTES

INST. ZOOL. BOTANY,
VANEMUISE 21, EE-2400 TARTU,
ESTONIA

DL TAUTZ

ZOOLOGISCHES INSTITUT BER
UNIVERSITAT p UNCHEN,
LUISENSTRASSE 14,

8000 MUNICH, GERMANY

DIRECTORY - PERSONAL

M.F.S. TAWFIK

BIOL. CONTROL LAB., DEP.
ENTOMOL. & PESTICIDES, FAC.
AGRIC,, CAIRO UNIV,,

EGYPT

Pl

M.5. THOMSON

DEP. BIOL. 3CI1,

UNIV. WISCONSIN-PARKSIDE,
KENOSHA, W1 53141

IAMES E. THRONE

U. 5. GRAIN MARKETING
RES. LAB

1515 COLLEGE AVE.
MANHATTAN, KS 66502

G.S. THURSTON

CANAD. FOREST SERV,,
MARITIMES,

P.0.BOX 4000,
FREDERICTON, NB E33 §p7
CANADA

TOGUE MAgn Y/ iK1 140

NIBT, Brocésiene Soleyesg
VIVIVERS Ty O F TSviusy
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B. TOTH

BARANY A MEGYE]
NOVENYEGESZSEGUGY[ ES
TALAIVEDELM] ALLOMAS PES,
HUNGARY

P. TREMATERRA

INST. OF AGRIC. ENTOMOL,
UNIV. OF MILAN,

20133 MILAN, ITALY

V.Q. TRUNG

INFESTATION CONTROL &
PROTECTANTS AREA, CENTRAL
FOOD TECHNOL. RES. INST,
MYSORE 570013, INDIA

Y. TSUDA

LAB. OF APPLIED ENTOMOL.,
COLLEGE OF AGRIC,,
OKAYAMA UNIV.
OKAYAMA 700, JAPAN

D. TSVETKOV
INSTITUT ZA ZASHCHITA NA
RASTENIYATA, KOSTINBROD
BULGARIA

T50kupn 1BARAKIT 305~ 9572

JAPAN .

S.C. TIWARI

DEP. ZOOL.,

UNIV. ALLAHABAD
ALLAHABAD 221 002, INDIA

3.8, TOMAR

DIV. AGRL CHEM., INDIAN
AGRIC, RES. INST.

NEW DELH! 119 012, INDIA

M.A.TORO

INSTITUTO NACIONAL DE
INVESTIGACIONES AGRARIAS,
DEPARTAMENTO DO GENETICA,
CARRETERADE LA CORUNA
KM. 7, MADRID-35,

SPAIN

VP. TYSHCHENKO
LENINGRADSKII
GOSUDARSTVENNY[ UNJV.,
LENINGRAD,

USSR
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A5, UDEAAN

DEP. ENTOMOL., PUNJAR
AGRICULTURAL UNIV
LUDHIANA-141004, INDIA

G.W.UETZ

DEP. ZOOL.,

UNIV. CINCINNATI,
CINNCINATI, OH 45221-0006

Dr. D. Ugarkovic
Dept. Mcl. Genetics
Ruder Boskoviec Inst.
Bijenicka 54

41000 Zafg

TIB-41
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. DIRECTORY ~ PERSONAL

S.B. VERMA

DEP. GENETICS & ANIM.
BREEDING, BIHAR VET,
COLLEGE,

PATNA. 800 014, INDIA

- K. VEVERKA
RES. INST. PLANT PROD.,
PRAGUE-RUZYNE,
CZECHOLOVAKIA

VIAY-SINGH

DIV. OF ENTOMOL. INDIAN
AGRICULTURAL RES. INST,,
NEW DELH! 110 012, INDIA

E. VINUELA

UNIDAD DE PROTECCICON DE
CULTIVOS, ET.5.1. AGRONOMOS
CIUDAD UNIV,,

E28040, MADRID, SPAIN

S VIR

CENTRAL ARID ZONE RES. INST,,
JOBHPUR, INDIA

N.C. VISSER

DEP. BOT. GENET., UNIV,
ORANGE FREE STATE,
P.O.BOX 339,
BLOEMFONTEIN 9300,
SOUTH AFRICA

C. VIALANEIX

LABORATOIRE DE CHIMIE DES
AGRORESSOQURCES, ECOLE
NATIONALE SUPERIORE DE
CHIMIE, INP TOULOUSE 31077,
FRANCE’

K.V VATTY

LENINGRAD STATE UNIV,,
DEPT. OF GENETICS,
LENINGRAD 199164, USSR

EV. VEA

DEPT, OF ENTOMOL,, FISHERIES
& WILDLIFE,

UNIV. OF MINNESOTA,,

ST. PAUL, MINNESOTA 55101
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Michael J. Wade

Dept. of Blology
Indiana University
"Jordan Hall
Bloomington, IN 47405

K. WADHWANI

MYCOL. LAB., BOT. DEP.
LUCKNOW UNIV.,
LUCKNOW 226 607 INDIA

M. WAHID

NUCLEAR INST. FOOD & AGRIC.
TARNAB,

PESHAWAR, PAKISTAN

WALI-UR-REHMAN
PAKISTAN FOREST INST,,
PESHAWAR, PAKISTAN

S. WALIA

DIV. AGRIC. CHEMICALS,
INDIAN AGRIC. RES. INST,,
NEW DELRI, 1100012, INDIA

3R WARCHALEWSK!
AKADEMIA ROLNICZA,
KATEDRA BIOCHEMII | ANAL[ZY
ZYWNOSC),

UL. MAZOWIECKA 43,

60-623 POSNAN, POLAND

H. WARTOMO

FAKULTAS PETERNAKAN,
UNIVERSITAS HADIA MADA,
YOGYAKARATA, INDONESIA

CM. WARUI
PYRETHRUM BUREAU,
PG BOX 420,

NAKURU, KENYA

H WASHIC '
LAB. OF NEUROPHYSIOLOG\Z

MITSUBISHI-KASE! INST. OF LIFE

sCi,

MACHIDA, TOKYO 194,
JAPAN

DIRECTORY - PERSONAL

G.R.B. WEBSTER

DEPT. OF SOIL SCIENCE,
MANITOBA UNIV.,
WINNIPEG R3T 2N2,
CANADA

H. WEIDNER

ZOOLOGISCHES INSTITUT UND
ZOOLOGISCHES MUSEUM DER
UNIVERSITAT, HAMBURG,
GERMANY

RA. WEINZIERE,

OFFICE AGRIC. ENTOMOL.,
UNIV. 1L,

CAMPAIGN, ILL. 61820

H. WELDMAN
ZOOLOGISCHES INSTITUTE,
ZOOLGGISCHES MUSEUNM DER
UNIVERSITAT,

HAMBURG, GERMANY

LF. WELSH
HUMBOLDT STATE UNIV
ARCATA, CALIF. 95521

J.OJR. WHITAKER

DEP. LIFE SCL, INDJANA STATE
UNIV., TERRE HAUTE 47809,
INDIANA

N.D.G. WHITE
AGRIC. CAN. RES. STA.,

195 DAFOE RD.,

WINNIPEG MANITOBA R3T 2M9,
CANADA

TIB-41

D.T. WICKLOW

NATL. CTR. AGRIC.
UTILIZATION RESOURCES,,
USDA ARS,

PEQRIA, IL 61604

G. WILDE

DEP. ENTOMOL.,
KANSAS STATE UNIV.,
MANHATTAN, KS 66506

R.M. WILKINS

BEP. AGRIC. ENVIRON. 8CIL,
KING GEORGE VI BLDG., UNIV,,
NEWCASTLE UPON TYNE,

NEI 7RU, UNITED KINGDOM

L.AD WILLIAMS
PESTICIDE & PEST RES. GROUP,
FACULTIES OF NATURAL &

. MEDICAL SCIENCES,

DEPT. OF ZOOL.,
UNIV. OF WEST INDIES,
KINGSTON 7, JAMAICA

PO WILLIAMS

DEPT. OF AGRIC, VICTORIAN
PLANT RES. INST,,

BURNLEY, VICTORIA,
AUSTRALIA

KW, WOLF
MEDIZINISCHEN UNIVERSITET
7U LUBECK, LUBECK, GERMANRY
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VB WRIGHT
DEPT. OF ENTOMOL,

' KANSAS 3TATE Unpy
MANHATTAN, K5 g5 505

WK WINTERSTEEN
DEP. ENTOMOL., I0WA STATE
UNIV., AMES, IOWA 50011

H. WISTRAND
AGMES SCOTT COLLEGE
DECATUR, GEORGIA 30303

YV.R WOHLGEMUTH
BIOLOGISCHE BUNDESANSTALT
FUR LAND- UND
FORSTWIRTSCHAFT, INSTITUT
FUR VORRATSSCHUTZ,
KOENIGIN LUISE STRASSE 19,
D-1000 BERLIN 33,

GERMANY

F.3WONG-CORRAL

DEP. INVESTIGACION v
POSGRADO EN ALIMENTOS,
: UNIVERSIDAD DE SONORA,
APDO. POSTAL 1658,

E: HERMOSILLO, SONORA,
MEXICO

L.E. WONGO

DEP. GRAIN SC1 INDUSTRY,
SHELLENBERGER HALL,
KANEAS STATE UNIV,
MANHATTAN KS 66506

D. WGooL

DEPT. ZGoOL

GEORGE 5. WISE FAC. LIFE SCL,
TEL AVIV UNIVERSITY,

ISRAEL
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330 DIRECTORY - PERSONAL

X.Z. XIONG

DEPT. OF PLANT PROTECTION,
" SOUTHWEST AGRICULTURAL

UNIVERSITY,

CHONG QING 630 716,

SLGHUAN, CHINA
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T. YARE

KANAGAWA PREFECTURAL
PUBLIC HEALTH
LABORATORIES, ASAHI-KUJ,
YOKOHAMA 241, JAPAN

T.D.YADAV

DIv. ENTOMOL., INDIAN AGRIC,
RES. INST., NEW DELHI 110 012,
INDIA

D. YAMAMGTO
MISTSUBISHI KASEI INST. OF
LIFE SCI, MACHIDA, TOKYO,
JAPAN

MASUMUNE YAMAMOTO, PH.D
TAUIN CHEMICALS LTD,
OSAKA, EKIMAI DAl | BLDG., 3-
1-700 UMEDA, 1 CHOME, KITA-
KU, OSAKA 530, JAPAN

G.YAN

DEP, ZO0L., UNIV. VERMONT
MARSH Lipg SCl BLDG.,
BURUNGTON, VT 054030085

+

T.C.YANG

UNIV. OF CALIF, DONNER
RADIATION LAB,,
BERKELEY, CA 94720

K. YAO
CENTRAL CHINA COLLEGE oF
AGRICULTURE -

PLANT PROTECTION DEPT,
WU HANG, HU PE},

CHINA

U. YINON
VISIONRES. | 45

1—{ADASSAH UNiy, HOSPITAL
JbRUSALEM, ISRAEL )

DIRECTORY -~ PERSONAL

AM. YOUNG
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