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NOTICE

MINISTRY OF AGRICULTURE, FISHERIES & FOOD PEST INFESTATION CONTROL LABORATORY

notifies the availability of two Pest Infestation Control Laboratory publi-

cations which should be purchased from the publisher:

H.M. Staionery Office
P.0. Box 569

London, SE 1 ONH
or via a bookseller.

AITKEN, A.D.

Insect travellers. Volume 1. Coleoptera.

(Tech. Bull. Minist. Agric. Fish. Fd. No. 31, 1975, 207pp)
ISBN 0 11 840891 5 Pricek4.25

Pest Infestation Control Laboratory Report 1971-73
Published 1975, 301 pp.

D 1975, (Available Aprii 1976)
ISBN 0 11. 240977 6 Price£5.25
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As thws voTume goes to press there 1s a very strong poss1b111ty

‘that fznancxal support for the pub11cat1on of the Tr1bol1um Informat10n B

Bulletin will no ionger be ava11ab1e, and that future 1ssues after Ll

Tribolium Information Bu?!et1n 19 will have to go on a subscr1pt1an

- basis again. I will notify contributors what the subscription rates

will be in the near future. It is my hope that those contributors who

can- afford to will subscribe, and those who cannot but find this publi-

‘cation useful will have their institutional Tibraries subscribe.

I am indebted to Stephen Kim, Joyce Juster, and Jim Gooch for
assistance in the preparation of Tribolium Information Bulletin 19. Its
publication was made possible by U.S. Army Research Office Grant

RDRD LP-11790~LS. .



Stock Lists

the The prement llstlng of stock llStS does ﬁdﬁf'
necessarlly refl@ct the avallablllty of all stocks in the . insti-
tutlons 1lsted Each year the call for contrlbutlons,requestg
that contrzbutors b“lng thelr lists up to date._ Sqme'contria;
butors do,_and these are 1ndlcated by the name .of the contri-,
butor at the end of hls llst _ Bu1 in. other cases tbe llsts
have been contrlbuted once, long ago, and‘w1th no attempk:to
update them._ Tbese_l;sts apenlpqludedmbgcause the meterial may
still exisf in fhose laboratories and may have special value to
an investigator just beginning research or may give an idea to
federal.agencies ﬁhere a given spe;ies can be found. The
lists derived from previous issues of Tribolium Information
Bulletin are followed by (E&.). Those laboratories should be
contacted to determine whether those cultures are still in

existence,

ii
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Sﬁbék LiSis

. Tribolium confusum: bl and bIV
' Tribolium cestaneun: cf and cIV-a

-jﬁz_hael-Nathanson

BERKELEY , CALIFORNIA
UNIVERSITY OF CALIFORNIA,
BGNNER LABORATORY AND LAWRENCE RADIATION LABORATORY

Tribolium confusum

l. "+ - a wild type strain derived from. Genetlcs Department,
University of California, Berkeley.s @~ .

2. Black - an autosomal semi-dominant body color mutant.
From 1.

3. Miniature - an zutosomal rece551ve body 51ze mutant.
From 1.

L, Short elytra - an autosomal dominant elytrum size mutant.

Low viability in adults, indicating a recessive
Lethal gene.

5. Blistered elytra - an autosomal recessive mutant. Low
viability.

Tribolium brevicornis

Wild type derived from Genetics Department Universzty of
California, Berkeley.

“(Ed.)

BRIDGEPORT, CONNECTICUT. :
UNIVERSITY OF BRIDGEPORT
DEPARTMENT OF BIGLOGY

_:Trlbollum ccnfusum

_ IW1'dfty'efstra1ns der1Ved “from Dr. Fraenkel's laboratory at the
- UniverSLty of Illlnoxs. _ L EEESTR

(Ed.)'
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- BURLINGTON, NORTH CAROLINA
""VCAROLINA BIOLDGICAL SU?PLY COMPANY

;L -_Trlbgllum casta eum

' 1. black
2& 3et
.:_B;. Vlld B : o . MeGill.

5. high body weight '
6. low body weight

Chicago

Tribvolium confusum

1. w11d | - o - Cardlina
- (Ed.)

CARBONDALE, ILLINOIS
SOUTHERN: ILLINOIS UNIVERSITY
DEPARTHERT OF ZOOLQGY -

1. Base populatlons

1. Purdue i fcundatlon -
. &r Purdue s foundation (sooty)
3. Purdue ¥

'foungtion (blagk)

II. Mutant

1. paddle (pd)
-2+ spotted (sp) - o i

5« pygmy, red, paddle (RI r pd)

b pygmy (py)

5__- red (I')

+6¢ pygmy, red (py r)

7+ pyemy, paddle, spotted (py pd sp)

8. pearl (p)

9«  white (W)

10,  ruby, 1ight ccular diephragm (rb lod)
1l. Short ‘antenna (Sa)
12+ chestnut {e)
130 antennapedia (ap)
215-_ squlnt {sq) mR

_d;”opulatlons” : :_;3 ; 

Early._ akpopulatlon subgected to se_ectlan”for & 5hort larval -
LV uf:P'PTod Orlgln in Purdue Wild Foundatlon.__gfj” o




" UNIVERSITY OF VIRGINIA,
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Late:rr a population subjected to selection for a long larval
. period. Origin in Purdue Wild Foundation.

" 'De C. Englert

CARLISLE' PENNSYLVANIA o
DEPAH.EMENT OF BIOLOGY

Tribolmum confusum

I;' W1ld type strains :
l. S5ix streins stdarted from females captured in a feed bln
in New York City, 1955.. . .

2« Three strains, one each from T. Park,'Chicago;.J. Stéﬁley,
Montreal; 5. Smith, Sault Ste. Marie, Canada.

3. One strain consisting of several ahove strains mixed together
about three years ago,

4, One strain started with individuals taken from (l) above,
which has been freed of eye mutations.

NOTE: Some of the wild strains listed in (1) and {2) are known to be
carrying pearl-like mutations.

I1. ﬁutant

1. Black = Sault Ste. Marie (1956)

2. Ebony - Chicago (1957)

3. Eyespot - sex~linked - from a w1ld stra1n 1n {I.1l) above {1959)
4. Rough = from strain (IT.1) above (1957)

5. SBplit - from & wild -strain in {(I.1} above (1956)

6. Striped - sex~linked = from-{II.1) above (1957):

7. Oneé strain each of Striped/black and split/black

OryZaephllus surinamensis '

One:_traln started from 1nsects capturedﬂl 'New*York'City, 1955,

(Ed.)

'-CHARLOTTESVILLE, VIRGINI&

.:DEPARTMENT OF BIOLOGY

 ngr1bo11um castaneum SRR

1. Chlcago" R ‘University of Chicago
2+ Purdue University Foundation via Stony Brook
_3. Synthetic San Bernsardino



II. Mutant strains

I, MeGill black R "'ﬂniversity of c

CHICAGO, TLLINOIS =~ |
UNIVERSITY OF ILLINOIS AT CEICAGO CIRCLE,
DEPARTMENT OF BIOLOGICAL SCIENCES

- 1. _"Wild type strains _

A, Gallosobruehus maculatus

‘B, Ory

zaephilus surinamensis

Ce Tribolium.castaneum

1. "Chicago" (originally from Thomas Park)

2. "Brazil" (also known as ¢I)} - (originally from Rio
- de Janfjjero)

3. ¢IV-a - an inbred strain (derived from "Chicago")

D. Trzbolium ccnfusum

1. "Chicaso" (origlnally from Themas Park)
2+ bl (derived from "Chicago™) -

3. b1l (derived from: "Chleago“)

h;rﬂbIII (derlved from “Chicago“)

Se bIV (derived from "Chicagoe™)

IZ. Mutant

'TﬁﬂA Tribolxum confuaum, ebony(an autoaomal recessive be&yﬁ? ;%
-cclor mutantﬁ *

, T (Ed.)
COLLEGE PARK, MARYLAND -

UNIVERSITY OF MARYLAND,

 DEPARTMENT OF ZOOLOGY

1 '_w_i'lﬁa?:-fype“-‘stfaiﬁs} i
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1. Chicago. (via Sokoloff)
- Unlversity del Valle-1
3. University of Maryland-2

Inbred strains,

. Stock Lists .

Cali, Colombia§”196haf;

4. ebony(originally from Edinburgh, via Boylan)

B:s Tribolium confusum

1. So. Illinois University~l

" Inbred strains
2. CFI~11
II., Mutant
1. T. confusum

ebony (e L&H)

cggﬁ;iGABﬁEs;;?iéaiDA
UNIVERSITY OF MIAMI,
DEPARTMENT OF ' BIOLOGY

Xs Wild type strains

Tribolium

confusum

Lium castaneum

._'-' _"jet“ o 3
eum - pearl type, orxgif"

castaneum:
confusum - "ehony“

Hanmtoba, 1964
:;Cgrbdgggie; 1., 1962
Bgrﬁgiey, Calif., 1965
Berkeley, Calif., 1959

(Ed.)

Chicago
Chicago

' Chicago

~in local. stocks
- jet x. pearl

(Eai)



StOCRLiStB

' OREGON TAQ]*UNIVERSITY'
DEPARTMENT OF ZOOLOGY -

I. W_:ler type strains

A. Tribolium castaneum
| .i;NTOEngn | - Urbana, 1966
B ZIribolium comfusum |
.la zﬁiééan | _ . Urbana, 1966
II. Mutant Btraigs
| A;: Trib;iiﬁﬁ.ééataneum

1. sa - 2 (+18) . Berkeley, 1966
2e dVe,-EQ : Berkeley, 1967
3« by me, p Berkeley, 1966
b, Sa,- 2, 8 Berkeley, 1967
» 8P, 8 Berkeley, 1966
6. ser, py, r " Berkeley, 1967
7. blob (bb) Urbana, 1968
8. aa, me, Corvallis, 1974
9. W, & Berkeley, 1967 ...
10, weird eggs (wd), 8 Co allis, 1972 .
11. nude eggs (nd), o . Corvallis, 1973

B. Tribolium confusum

8 AS o ... .  -DBerkeley, 1967
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DAVIS CALIFORNIA L e _ _
UNIVERSITY OF - CALIFORNIA DEPARTMENT OF ANIHAL HUSBANB' 11 1:Q1;;;;:a5@¥

- - x;"'wild type stralns (T. castaneum)

BC1 T, castaneum - Berkeley. Iééf"
DCI T, gastaneum e - Davisy 1969

1. Mutant strains

BC2 T. castaneum, sooty . . Berkeley, 1967
BC11H Te castaneum, sooty, inbred from atrain 1ha
. Berkeley, 1967
-qSCp T. castaneum. pearl eye San Bernardino, 1969

III. Selected strains (all derived from BC1l)

6-14 BCl-2, lines 1-8, 10, selected for large 2l-day pupa
for 23-%6 generations, currently in geéneration 95. -

15 BCl-2, line 9 selected for 58 generations; average.
21-day pupa weight 6 mg, currently in generation 95.

16-18 BCl-2L, lines 1-3, selected for small 2i~day pupa for
13 generations, currently in generation 90.

19-20 BC1<2, lines: 1C, 2C, random selected control

21 BCl—ZL, line 1C, random selected control

IV, wild type strains (T. confusum)

RF1 T. ch_fum st B
PFl T._confusﬁm;;g - ;T :
DF3 T, confusum

V. Mutant strainsg - :

SFp - (pearl eyes) . San Bernar iino, 1969

J. Medrano

P | _DENTON TEXAS - -
B 'TEXAS WOMAN'S UN;VERSITY

B. Trlbolium castaneum (Bra21l Cl)

H. E. Erdman



 ~;$#§9k 1i$£5L:f ‘:”' ”-“ . '

MILHIGAN bTATE UNIVLRSITY BIOLDGY RL&LARCH CbNTLR -

Trlbolium castaneum T -
IQ Wlld type strain

1. MeGill SO . “
| . Chicago via Berkeley, 1964

Il. Mutant stralns :

 ;}, _paddle ] B __. _: Chicago via Barkeley.
~2e spotted : ' SR : ‘Berkeley,

{(Ed.)

GAINESVILLE, FLORIDA

ARS, USDA: ..

P. 0. BOX 14565

INSECT- ATTRﬁCTANTS BEHAVIOR AND BASIE BIOLOGY LAB.

Attagenus. megato _ black carpet beetle
Cadra cautella : almond moth. .

Cylas fcrmicar1us elegantulus sweet potato weevil

Lalloderma serricorne .. cigarette beetle
Oryzaephilus surinamensis " "sawtoothed grain veetle

_pParamxelods transitellsa navci orangeworm .

P lodh interpunctella Indian meal moth . =

. Sitotroga cereaiella Angoumods grain moth

Sitoghilus.ogxzae rice weevil

zfiboiiﬁm~c&stdneum red fiour beetle .

Trogoderma granarium kKhapra beetle

i Trogoderma inclusum _—

HAMPTON, IowA [
 FARMERS. HYBRID COMPANY

wild typeﬁstraln

: 1; Chlcago
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+1. Mutant strains

EE _nvnacao, PUERTO RICO .
i UNIVERSITY OF PUERTO RICO, COLLEGE OF HUMACAO
DEPARTMENT OF BIOLOGY

thallum c :taneum

I. ﬂlld type strain

l--ichzcago

II1. Mutant strains

3;'fF1crsuepua¢ic
4. Bar eye, sooty
5. Short antennae (Sa«~2) (Ed. )

HUNTSVILLE, TEXAS
SAM HOUSTON STATE UNIVERSITY

BIOLOGY DEPARTMENT
Tribolium castaneum
I. Wild type strains

A, Purdue University Foundation
B._iﬁgntsvillg, Texas wild type - source of squint-like (sl).

1I. Mutant stains

A. Bar eye -Be) B s, cele

C. li" t"cular diaphragm (lod,) Carhondale,é-'f"“”
~ Do marcon (m) - Purdue = Founda
Ee mi roce€ha§ic (pearl) (mc, 2)

Qe =squ1nt-1§&é (s ) xas v -9?5

A, A, Dewees
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IMMACHLA SYLVA e
IMHACULATA”COLLEGE_ CANCER RESEARCH UNIT

I Wild-type”strains

1. Al hltoblus diaperinus _ | e .
2+ Alphitobius laevigatus P Y 1 T '

3. Gnathocerus cornutus - '“”TPIL' A

4, Gnathocerus maxxllosus L ~PIL. N

gtheticus oryrae: Bcrkelqy o

‘Teriebric molitor ... PIL -
7. Tenebric obscurus PIL

8. Tribelium anaphe? Barkeley

9. Tribolium brevicornis
10. Tribolium castaneum
il. Tribolium confusum’
1l2. Tribolium destructor
13. Tribolium madens

"Berkeley]
Berkeley

IT. Mutant Strain

1. Iribolium confusum melanotic stink glands (msg)

Note: The 1nsect strains formerly maintained by one of us (S.K.L.)
at the John Hopkins University, Chemistry Department, in
Baltimore, Md., have been transferred to Immaculata College.

' :(Ed;)

IRVINE, CALIFORNIA R
UNIVERSITY OF CALIFORNIA DmPARTMENT OF ORGANISMIC BIOLOGY“”-' ”

DEPARTMINT OF ANIMAL SCIENCE
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CORNEL].. VEK

m:nzwr GF mouomr AND Lmﬂom'

Hild type strains

'le 3Tr1bolxum confusum from Dr. Ha Ducoff.*
: Illinois.-- e

2. Tribolium confuanm infected with Nosama whitei.

e (Dr. L. V. Knutaon, aame department, is said to have a uild typo
| strain of T. confusum. - Whether this. strain is the sama as that _
listed above is not known. = :

(Ed )
JAMAICA, NEW YORK - :
ST. JOHN'S UNIVERSITY, DEPARTMENT OF BIOIOGY
Tenebrio molitor R
(£d.)

KENT, OHIO
KENT STATE UNIVERSITY, DEPARTMENT OF BIOLOGICAL SCIENCES

1. Wild type strains
Ao Trlbolium castaneum .
Synthetic strain combined from uhicago wild type derived
from Dr. Thomas Park. and a strain obtained. from Dre. K;:l

Schurr, nepartment ‘of Biology, ‘Bowling Green Stato
University, Bowling Green, Ohic. :

B, Tribolium confusum ... ...

" From infested flour..




TIB-19

Stock Lista

. ONIVERSITY RHODE ISLAND
'Dﬂpmmmor Zooway

: tion via Pln'due' - -
: Unsaturated fatty ac:xd senntwe (cos) T

Trlbolz.wn éonfusmn |
Chicago Park, 1955

black via San Bernardmo - N
pearl via San Bemardmo B =

Tx_'-iboliwn madens via San Bernardmo

Tribolium brevicornis via San Bernardine o /
L Jillsen, D, 2.

LAFAYETEE INDIANA 47907
PURDUE GNIVERSITY
ANIHAL SCIENCES DEPARTMENT

1. Wild Type strains

A, Bage populatlons for_quantitaﬁlve”genetics;atudxes.

.with pearl |
+ amd b, broad genetic base,
ing.
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12.
15.
lho
15.
16,
i7.

Stock Lists

: Carbondale-

Calumbia
Florida
beorgla
Japan
Mchll
Minnesota
Texas
Virginia

II. Mutant strains

18,
19.
20,
21,
22.
23,
2k,
25.
26,
27.
28.
29.

. 30u
3%e

324

antennapedia, ap

black, b~

chestnut, c

cordovan, btd

corn 011 sens1t1ve. cos
1v0ry,

Jet, i_

maroon m
paddle,
peach, f%ﬁ
pearl, gi
Pysmy. RY

“red, £

ring, rg
rose, rs
rabyy ‘rh:

- Short antenna, Sa
*fshort antenna, sa
}soety,a __ 15;

—3

13

South' i a, 1958
Gainesville;ﬁ;'_r“"
Tlpton,,195h
- . Kyete, 1958
Montrea., Canada, 1958
Minneapolis, 1958
Collegs Statiom, 1954
Blacksburg, 1954

Purdue Sa Stock, 1962
Carbondale, Tllinois, 1964
Purdue + Foundation, 1961
Purdue + Foundatiom, 1962
Purdue + Foundation, 1966
' Purdue + Foundation, 1961
Furdue + Foundation, 1961
rurdue + Foundation, 1962

: - Chicago, 1955
Carbondale, Illineis, 1964
Fla. Inbred, (Purdue), 1963
. Chazy, New Eork, 1960
Purdue # Foundation, 1964

Purdue + Foundation, 1961
Purdue + Foundation,
Carbondale, Illinois, 1964

(Ed.)



14 | ‘ | . TIB-19.

Stock Lists

- {Ed.)

LisXINGTON, KENTUCKY
AGRICULTURAL EXPERIMENT STATION
unxvmszm OF mwcn

._..,_.g;&,..m
'-  I. Baae Populations
1o Purdue & foundation Purdue
2." Purdue s foundation (sooty) Purdue

3. Purdue b foundation (black) . Purdue
4. Purdue T foundation (pearl) Purdue

cﬂm1t

1I, Wild stralns

_ oy trains co}.lected locally Kentucky’ 1970
?5iII;' Inbred Lines : o :

Berkeley via Hinnesota

.. Berkeley via Minnesota
Edinburgh via Minnesota
'Edlnbursh via Hinn:“”t&

'  Iﬁ§ Selected Strain'

: ' whmch have_been selected'for incre
day pupa welght. o __'_ o




v stockLista

LIVERMORE, CALIFORNIA
BIOLOGICAL FRONTIERS INSTITUTE

o Only wild type strains of T, confusum and T, caataneam are_main ;
' taixed. We have a number of stocks of these species received from
Dr. I. Michael Lermer and described by him in Tribolium Intornam
tionm Bulletin #3% (p. 28): In addition we. have a nunher 0!

of both species collected locally. R SR S

Ve have also a wild type strain of the saw-toothed grain beetle,
Orysaephilus surinamensis (L.).

LORETTQ, PENNSYLVANIA
ST. FRANCIS COLLEGE, BIOLOGY DEPARTMENT
I. WwWild type strain
1. Tribolium confusum _ ~ Chicago vis Berkeley
24 -Tribalium ‘castaneum " "Chicago via Berkeley
| (Ed-)

LOS ANG.&.’LI'.-S CALIFORNIA
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. Blackbody, rad. 'ruby, -

;Por-glanot aﬁericana, vild-type and white eye,'wild-type fron
_ Hackensack (New Jersey) Msadowlands
Blutta oriontalis -

g!phadorhina ggrtentéé;.

Pycnoscelus surinamensis,. several parthenogenetic forms
.Tcinacolna_indicua, ‘bisexual '

MANBATTAN , KANSAS
DE!!RTMENT OF ENTOMOLOGY
KANSAS STATE UNIVERSITY

LEPIDOPTERA
Phycitidae

Cadra cautella (Walk.), almond moth, from USDA, Hanh.ttam,
Kansas, 1971.

-Plodia_lnt81 uncte

(Hbn.), Indian-meal moth, Kansas.
Geloeh:idae

Sgtutrgga cerealeila (Oliv.), Angoumois grain moth,

Kansas, about 1970.

A Sitotroga cerealella (Oliv.) Red-eyed Angoumois grain
moth from stock cultures, 1967

:_ thacgertha domlnzca (F ) Lesser grain borer; Kansas.
Bruchidae

Callogobruchus maculatus (F.), Cowpea ieevil, Kansas, 1971.
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17

i (Steph 3y Rusty gr_ 1
Flat grazn beetleg Kansas.’ '

Q;xgggggaggg gg;ggggg (Fauvi)y Mercnantqgrﬁin.bgutlg,eiron
USDA, Savannah, Georgia, 1964.

Curculionidae

Sitophilus granarius (L. ) Granary weevil, Kansas.
Sitophilus oryzae 1., Rlce weevil, Kansas, 1955+ ;
Sitophilus zeamais Mots., Maize weevil, from Stuttgart,
Arkansas, 1955«

Sitophilus zeamsis Mots., Maize weevil, from Veracruz.
Mexico, 1964.

Dermestidae

Megatoma piceus (Oliv.}, Black carpet beetle, Kansas.

Trogoderma inclusum LeC., Larger cabinet beetle, from USDA,
Manhattan, Kansas.

_;_gggg;gg stegng;g Jayne, Manhattan, Kansas, 1971,
rggoge;mg ;gggle Ballion, Kansas.

Ostomatidae

Tenebr01ﬁes maurxtanzcua (v. ) Cadslle, Kansas.

Ptinidae
Gibbium psylloides (Czemp.), Spider beetle, Chicago, I11.,

1966.

Trxbo-lum'co fuaum J"du V., Confuséd flour beetles KGHB&B;

R. B. Hiila
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“Wild strain maintained in’ laboratory more than 20 years..

(o

MILWAUKEE, WISCONSIN 53201
THE UNIVERSITY OF WISCONSIN
ZOOLOGY DEPAHI‘MENI‘ L

wild typaﬁatrainsTn:

i. Purdue Foundation +
2. Purdue Foundation b

Selected sirains

l. late: a population subjected to selection for a long larval
peried. Origin in Purdue Foundation +.
2. High chaetae: a population subjected to selection for

increased pregenital chaetae number. Origin in Purdue
Foundation Y.

3« Low chaetae. a papulatxon subjected to selection for decreased
prugenmtal.chaetae numher. Origin inkPurdue Foundation

S _ o .;Jég'L. Lange

MOSCOW, IDAHO
UNIVERSITI OF IDAHO DLP&RTMENT oF ENTOMOLOGY
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. Stock Lists

"MUNCIE INDIANA ' R BT
BALL STATL UNIVERSITY DEPARTMENT OF Pﬁysxomoet AN HEALTE SGIENGE

'I‘ribolium castaneum, large stock, from Purdue Univeraity.

Trib.o.l:.um.-.c_:astaneum, foundation stock, from Pur‘du‘e: 'ﬂn-iveruitii e

(Ed.)
NATICK, MASSACHUSLITS

U.s, ARMY NATICK LABGHATORIE LRSI HlONLLRENG RESEARCH LABORATORY
I. Wild type strains
Lepidoptera:

Apagasta kuhnizlla - USDA Lab., Georgia, *969
Cadrs cautelia

Plodia interpunctella " " " 1964
Sitotroga cerealells " " " 1969

Tinecla bisseilieclla - Univ. New Hsmpshire, Durham, N.H.,1965

Coleopters:

Antbremus flev.jos - USDA Lab. , Georgia, 1967

Attagenus mepatrma 1957

Cryptolestes pusillus - Kansas State Univ. y Manhattsn, Kansas, 1971
Dermestes maculatus - USDA ILab., Georgia, 1968

Givbivm psylloides - Kansa& State niv.,. Manhat’ta.n, K&naas, 1971
lasioderma serricorne - USDA Iab., Georgla, 1968

Oryzaephilus surinamensis - USDA Lab., Georgla, 1968 %
Palorus ratzeburgl - Kansas State ‘niv, R Manhattan, Kansas, 1971
Rbyzoperths deminica - USDA lsb., Heorgla, 1969 .
Sitophilus’ gragarius - " 1968

Sitophilus erZ,ﬁe .;. " L ¥ . _". . 1968

: '.Tri‘bo:t,ium destmctor = Un:!.v._ Ca.lifo_' ia, Riversiﬁe, Caiif.
-.':"I'ribolimn ma.dtin's'.-:—--'=" st
L LV "'ia.ble - NI.AES Nat:lc___,

Mass “ 1968

© Triboliun confusum - Tbony strain, A. Sokoloff, 1068

(£d.)
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. Stock Lists

Trlbollum castaneum

Wlld Type Purdue Foundetion +

"R.E. Calhoun .

NORMAN, OKLAHOMA '
UNIVERSITY OF OKLAHOMA, DEPARTMENT OF ZOOLOGY

Coleoptera

Tribolium castaneum (Tenebrionidae) wild type Cﬁicago;
Univ. of Chicago. b

F.J. Sonleitner

NORTON, MASSACHUSETTS 02766

_WHEATON COLLEGE, DEPARTMENT OF BIOLOGY

Trlbollum confusum

Wlld Type (Ch cago)

Trlbollum castaneum _

Black {Qh;ca%0>

Kricher
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. steck Lists

NORTHRIDGE, CALIFORNIA
SAN FERNANDC VALLEY STATE COLLEGE
DEPARTMENT OF BIOLOGY

Tenebrio molitor infested ‘with gregarines.

(Bd.
NOTRE DAME, INDIANA
UNIVERSITY OF NOTRE DAME
DEPARTMENT OF BIOLOGY
I. Wild type strains
1. CFI-11 ) ~ Berkeley, 1965
oo CFI=22 ' ' Berkeley, 1865
' 3., CFI-11 x CFI-22 Berkeley, 1965
*4. ND-11 Park, Univ. of Chicago, 1954

*Since 19565 maintained at the Air Force W@épqhs Laboratory,
Kirtlend, A.F.B.., New Mexico. '

. (Ed.)

) DUQUESNE UNIVERSITY i e
' : TMENT' F BIOLOGICAL SCIENCES

 ype stralns

-rlbollum confusum,(C:_ﬂ
,Llnterne& host for Hym

'ajSokoloff




Stock Lists

e IDAHO &TATL;UHIVLRSlTY DEPARTMENTﬂOF BIOLCGY
I.: Wild type strains

Tgibgll castaneumw-Synthetlc strain marked with socoty :
: from Berkeley. -

Tribolium confusum--Synthetic strain from Berkeley,

PULLMAN, WASHINGTON 99163
WASKINGTUN STATE UNIVERSITY
DEPARTHENT OF ENTOHOEOGY

" Dribolium confusum - synthetic wild type
Tribelium castaneum ~ sooty

Roger Akre
RICHLAND, WASHINGTON
BATTELLE-NORTHWEST, BIOLOGY DEPARTMENT

I. Wild type strains

l. Iribglium confusum Duval (Chicago Standard) Univ. of

. Chicago
2. Iribolium castaneum Herbst (Brazil cl) Univ. of

Chicago
I utent strata

1;"”3§§§§;;g§ ggggégggg Herbst (Sooty) Univ, of Calif.;
: o Berkeley

(Ed.)

RIVERQIDL CALIEO&NIA . : ' G
UNIVERSITY OF CALIFORNIA DEPARTMENT OF ENTOMOLOG

"(ﬁdgj
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SALT;LAKE QITY, UTAHK.

DEPARTMENT oF ZOOLOGY AND. E N

o _  Tr1bo11nm castaneum L L Lai
}3;- ‘Teneb

II. Mutant straTn
1. melanotic stink gTands Lt rn

SAN BERNARDINO, CALIFORNIA ' _
CALIFORNIA STATE COLLEGE, NATURAL SCIENCES DIVISION

I. w11d type strains

A. Tr1bo?1um castaneum _ T
Chicago . e T E SRR Park
Consejo Spain
Davis Davis, CA.
Florida . Bell
McGill Stanley
PIL
-Sacramento
Veracruz . Mexico
Virginia

. a2 * [ 2

. s

ribolium confusum

Thicago e park
MeGitl . - R Stanley
s New York oo e o -
.”'Pennsylvanxa ' MacDonald
. .5an. Bernardino x

- YUgos?av1a

Syn; +/+

.

'-.'ﬂd\-m-p:wmw-—i Y ENY. NN RY N

'“f}Tr1b011um 3

j ﬁ;_fTr1boI1um'anaphe'__

am confusum SR R 'Q'Park Ch1cago
_ iey Utah 1
“m011tor WP Larsen,'V1a S Muliak, ~Utah - 1
Oryzaephifus sp w11d, Utah

Slough

(Ed.

197

196!
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Il.

B Tr1bo11um confgsum

o TIB-19
- Stock Lists o

F. Tribolium destructor =:

1., PIL Blackman 1976

G. Tribolium modens
T, PIL Slough 1963
2. PIL ~ slough 1971

H. Lathet1cus eAyzae

T. Tifton _ Georgia 1970

I. OQOryzaephilus surinamensis. .- . T '
T. Synthetic from Cold Spring Harbor, New York and

Qakland, California popu1at1ons 1968

2. San Bernardano 1968

J. Stegobium paniceum San Bernardino 1969
K. Trogoderma inclusum USDA Lab, Fresno 1968

Synthetic strains

A. Tribolium castaneum sy
. BerkeTey Synthet1c straxn fram six d1fferent

......

2. Berkeley. Synthetic straTn from seven laboratory
strains not marked with body co?or genes. Prepared
Jin 1964 K _

'TF Berkeley. Synth Cstrain from
-atory strains not: marked wath bod
Prepare__an 1958

w11d type 1abor-
'coTor genes '

sooty. Prepared in 1958
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-rrII.*?Inbfed“EfQQSQ"__”3f S
T Started 197 1§"bm synthettc Brother-sister
o mat1ngs not marked with soco : L
Cra. CSTo- 6 25 generat
'”-b.- CSI = 10+ 34 generat&ons
B. Tr1b011um confusum -
T. Started October, 1958, from the Berkeley synthetic
strain, Brother- SISter mat1ngs, not marked with
.| sooty color genes S
- a, CFI - 121 gennratienS'

b, CFI -
¢c. ECF!I -
d CF1I m-}

1

3 168 generat,{‘)ng_.._
5 110 generations
} 114 generations

2. Started in 1964 from the Berke?ey synthet1c
strain. Brother-sister matings not marked with
body color genes.

a. CFI - 13 81 generations
b CFI - 14 81 generations
¢. CFI - 15 75 generations
d CFI - 23 77 generations

IV, Mutants

LA, Tribolium castaneum

'”:?Chromosome 1

-m1n1ature appendages (ma )
. red: (rg
. red {x Yoo
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Stock Lists

hromesome III" :' o

.??aureate (au) o
"McGil1Y black (Mch)

Chacago b?ack {Cb)-
ynthet1§ {Mch?fb
black (b~ ') (Brazil background)
Tight ocular diaphragm (lod)
(pearl back rouad)

1ight ocular diaphragm ?1od
ggiinot}ctst1nk gtand (msqg)

y ib

Chromosome IV

29.
30.

fused antennal segments-2 (fas-&
Juven11e urogomphi (ju)

reduced- Juven11e urogomphi: (r 1 )
Spatulate _
deformed 1eg 1df1)

sternites incomp Te te (stx) .

ﬁ”“fChr”mosome v

fih5$p11t T:Em)

ocephal1c (_Eﬂﬁulf-
intennal sec

ruby (rbTEHIL

TIB-19

| Park?

. Chazy, N.Y.
. Chazy, N.Y.

Berkeley
Stanley

- Park
Chazy, N.Y.
Berkeley

Dewees
Berkeley
Purdue
it

Berkeley
Berkeley

. Berkeley
Berkeley
. Chazy, N.Y.

: Berkeley

Park

Chazy, N.Y.
;E'Berkeley' _
: i fHTQ?Q

19555'

1959
1959

1965
1964
1955
1958
1963

1971
1964
1964
1965

1962

1963
1964
1959
1963

1955
1959
1963

ey 1962+

:”3 ? ;L?963
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Chromosome VIT

42, short antenna (sa) = (ca

431 chestnut (¢) (ex-E Eddieman)m. e Berkeley 1962
&4 blistered e]ytra (b?e) R Berkeley 1962
| - 45, ble ¢ Mt ¥ 2 g
z f .~' }fchremascme VITI B | |
L 46, " antennapedia (_g ) “ Be%ke?ey 1962
47. elbowed antennae ' Berkeley 1964
48. squint (_%) Chazy, N.Y. 1959
49. bumpy (b Bell 1966
Chromosome X
50. missing abdomzna] sternites (mas) Berkeley 1964
51. prothoraxless t1) Chazy, N.Y. 1959

52. partially po1nt abdom1na? sternites (ppas)
Berke]ey 1963

Chromesome X

53. abbrev1ated appendages (aa)
T Cold Sprang Harbor, N.Y. 1961
54. Reindeer (ﬁ;&) L ~Dawson 1876

Unass1gned

55. akimbo (akb) - Berkeley 1964
56. ballooned (ba1) .. = Berkeley 1963
57. banjo (_i) 0 Chazy, N.Y. 1960
58, confusum=like (cf-1) o Soka]off 1976
60. fused 1959
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- 51. knobby p rotho ran i ) e s rr e

.62, maxillopedia (max)~fg oo 'ﬂ-f'lﬂBgrE§§:§ }ggg
63. Nonpunctate prothorax (_Rg) k o ””Berke]ey 1965
64. nude eggs st e Dawson 1976
65. reduced. g1n traps {rgt) o Berkeley 1965

66. tiny (t1 (=ty) | N Berkeley 1962
| 67 we1rd eggs | e ae ot Dawson 1975

Multichromosomal

NOTE: The Roman numerals indicate the linkage groups
invelved., The symbol 7 means the linkage
group for that gene has not been established.

69. p.pd, b
.70 2 ug
. .7_2:1; P ,py, i




29

March, 1976

-
g LT I

LR LR e R e w. om . s.’.!. # ’IIVIIIIII
..IIIIIIIIIIIIII P N . T

”IIIIEIIIIIIIIIIIIIIIIII

N
...TTL - My.m
" o n.-_

IIIIIIIIIIII.

_ _RL

’

O_M M_M"M v

.uuugguuuu@@@»

.............
45674901&2345..
O LD OO = po e e e e
e e g e e [ i g gl e




3C

et
.

« =+ & - .

« - +* e

PP B WO G0 W L W L0 G GNP PO N DDA PO I PR sl ke

.

RWN S OWVENOOHWN DOWO NN RWR—OWENR
| * . e L

Stock Lists

l

2
A

D
]
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lad
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TIB-19

VI,IX
VI, I oo
VIL?2 e
VI DX
o, Y
VIT,VIT -
VIT,IV,VIIL
IV X, 1T G
ITI.X
X
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B. Tribolium confusum

cfhremesgre Lo
- Y. o eyespot.(es). :
2.0 red eye (r)

3 alateprotﬁbrax ( E )

e - Chromescme II

. pear?_

ebony-2 (e )

creased abdominal sternites (cas)

LA

4,
5
6. _
2 Berkele;
8. d1rty pear]l eye (dpe) (=fro) Berke}ey 1963
- Chromosome 111 2 - | -
10, Yugoslavian black {=b o Yugoslavia 1969
11. McGill black (Mch Y (= b ) - Stan?ey 1960
12. black-& L
13. melanotic stink glands (ms sg) Berkeiey 1962
14. ruby spet (rus) Chazy,le 1960
15. rus msg
16. B rus
17. Mc&il1b/Chib
Lhromosome 1Y
18. thumbed (thu) Berkeley 1963
Chromosome V
19. ebony (el)_&H Park via Stanley 1960
20. ebony (e Berkeley 1959
21. blistered elytra (ble)‘ .. ... . .Chazy, N.Y. 1960
22. e.ble | 5

;dﬁromosome vI
23 dTSJOTned (dj)

Ua§951gne {but possibly in III)
24. T1ght ocu?ar dxaphragm (Iod)(pear]) Beﬁke}eyu 1961

Berkeley 1963

Mltachramosomal




2. - Stock Lists o “rigltg

Unassigned _

57. bent femur (btf) Berkeley 1964

58. brown body o

59. <claret

60. <creased abdominal sternites (cas-y) 1963

61, deformed legs {(df1) Berkeley 1965

62. elongated elytra (ele) Berkeley 1963

63. Extra large Vardell 1976

64. fused antennal segments- ) Berkeley 1962
) Berkeley 1963

: -1 { )
65. fused antennal segments- 2 (fasea,
_66,,“overshot like {ov-like}.
67 . rosy

Berkeley 1962

- Berkeley 1961
“‘Berkeley 1976
Berkeley 1965

. Berkeley 1962

_”L:__ um quens.5 a:_ __t___ TR e
T.  fused antennal segments-l as~[) i ey 1964
2, split (s spl) : eley 1964

3. bent tibia (btt) B Berkeley 1964
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Coleogtera

ll,

13.
S 1tophilus o

15,

16.
17.

18.
19.
20.
21.
22.

23.

2k,

33

- Stock Lists. 0 0

Anthrenus flav1pas LeConte-- -Séyaﬁﬁéh;ﬂéé,,,__ : ﬁrﬁém; ﬁ;H.
Attegenus: megatema {Fab.) . . “CSMA strains.

Callasdbruchus maculatus (Fab.) Fresno, Cal ,Orn”miﬂ
auadricollis (Guerlanénevmlle) Un&nown

Cabhartus

Cryptolestes pusillus {Schinherr) Tiftom,’ Cae
Dermesteés maculatus De Geer Madiscn, Wascon51n
Gibbium psylleides. (czenpinski) Unknown . :
Tasioderma serricorne (Fab.) Unknown

Cryzaephilus mercator (Fauvel) Unknown

. Oryzeephilus surinamensis (L.) Manha*tan, Kansas
Rhyzovertns dominica (Fab. ) Unknown -
f“Steggbmum.manzceum (Linnseus) Madison, Wlscon51n

Sitophilus grapnarius (B} Manhattsn, Kansas

zae EL Arkansas; California; Kansas;
- -Liouisisney Minnesots; and Texas
Sltophilus zearaize Motschulskf Fstill, S.C. ‘
Stegobium paniceunm ceum (L.) Madison, Wisconsin

Tenebrio molitor (L.} Manhattan, Kansas; and Durham,
Rew Hampshire

Tenebroides mauritanicus (L.)  Savannah, Ga.

Tribolium castaneum \Herbst) Unknowh

Tribolium confusum Jacguelin @uVal Manhattan, Kansas

Trlbollum madens Charpentler Tifton, Ga.

Trogoderma glabrum {Herbst) Madison, Wisconsin; Rlverside,
Calif.

Trogoderme inclusum LeConte Madisony Wisconsing Rlver51de,
Calif. oo

mrogodgrma va:iabile Ballion Fresno, Callf, Rlver51de, Calif.

Mutanf strains

Al

”B;: Tr1bo11um castaneum L

Piodia interpunctella

1.
i

‘s¢5151e§3'($c1)
Melanzc (m)

T
-:f2;

Black mutant
‘Black mntant__:i--
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.;:Q.: Tribollum confu

1,__Fused antennal § gments

2. Short elytra ... .o

3. Crumpledfelytrax-;ﬁ
Y. Blade elytra .
5. Umblllcus S

6. Red eye pupae-

D. New mubteants

cbnfusum;.pegﬁleg (pl) = &n autcsamal rece531ve with appendages |
i . extremely reduced in-length. Savannah Ga.
tconfusum, sepaxated elytra (sep) =, elytra divergent from : =
" proximal end. Savannah, Ga. »
rccnfusum; reased elytra (cr) - elytra cressed and distal
S portion divergent. Savannah, Ga.

o
2

2.

L.

3

el

R. Davis

SOUTH LANCASTER, MASSACHUSETTS
ATLANTIC UNION COLLEGE, BIOLOGY DEPARTMENT

Tribolium castaneunm

© e Wild type strains.
1. Brazil (C-1)
too.ne@s o Chicage
T D MeGild
k. Sagramento
5. Texas
6, Veracruz, Hexlco

@F-)
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. Stock Lists

JERSEY : '
RSITY BEPARTHENT OF BIOLOGY

I Wildmtype strains

A, Laboratory straina

l. ';ribolinm ¢astaneum - Hcslll '53“'“Héntreal, Canada wvia
University of California

2. Iribolium casteneum - Seton Hall South Orange,
: New Jersey

3. Tribolium castaneun - inbred - 20 generat;qns___
ko Tribolium confusum C Y Fordham University
B. Base Populations for quétiative studies (Tribolium castaneum)
1. Foundation b - marked with black (b) body color -
obtained via Purdue | University, Lafayette,

Indiana,

2+ Foundation p - marked with pearl (p) eye color- obtained
via Purdue Un1versxty, Lafayette, Indiana.

II. Mutant strains

A Tribeliumxcastaneum

G : | i Unxversmty of Californ;a
2. fas=3 .+, via California State College
3. paddle_ 7 e ",+-§~via C ifornia State College

”ﬁ'ﬂShort;antennae (Sa)'

. 2:iioktibbeﬁﬁ State College, Miss.
3, Thurberia - .Tueson, Ariz.
&, Iguala ' Iguala Hexico
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 Stesk Lot

B Mutant stra na

- 1. yell w5( )
5. ebomy (&) A & M strain
4, pearl (2) o ' B L AR M atrain".' e

C. Insecticide resistant T
1. Endrin Resistant ' Auburn University
ca. 20 g/weevil . PRI P A Y

W. Ivey
(Ed4.)

STONY BROOK, NiW YORK il
STATE UNIVERSITY. OF NEW YORK, DIVISION GF BIOLOGICAL SCIENCES

Tribpl;um_castaneum B

I, Wild type _ _ .
' L. UFF Foundation . Purdue University
2. CS<4 University of Califormia

II. Mutants
1. Sooty (s) . o
“g: 'padaie (RQ) University of Chicago
3. pearl (p) University 6f Chicago
4, MeGill black (McGb)
Unzversxty of Chlcago _ {_:¢Mf___E_:____
Stock University of California
o Be Mefiild black (Mch) with UPF o
0 v genetie: background obtained by
-wuback loasing to UPF for nine
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ST. BERNARD, ALABAMA
ST.,BERNARDHABBEY-‘f

T I.."'

II.

;{wijajTygé strains

“he TribeTium castaneumn

. L. Chicago

'é;..ffiﬁélium confusum

l. New York

Mutant stiaing -

A, Tribolium castaneun

1. McGill black
2. Jet

%. Sooty

4. Chicago black

B. Tribolium confusum

1. pesrl
2. McGill black
3. Ebony (Smith)

Stock Lista

via

via

via

via

via
via

Via
Tvig
via

Sen

San

San

San
Ssn
San

Ban
‘San
_Sgp

37

Bernardino

Bernardino

Bernardino
Bernardino
Bernardino
Bernsrdino

Bernardino

RBernardino
Bernardino

(Ed.)
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8T PAUL, MINNESOTA 55108

Dermostxdse_’ e

Attage meggtoma (F )

Dermestes macnlatus DeGeer R

Trogoderma varxabiie Ballxan

Cucujidae

Oryzsphilus gurinsmensis (L.)

. TIB-19

-gﬁU3TVEREITT OF. 'NHESGTA, 3EP£BTMENT OF ENTQMGLOGY, FISHERIES & HIL%LIFE

“Madison, Wigy, X975

. Savazmah,GGa-, 19?4

Zool_ Bept. Ues Minn.,

Savangah, Ga., 19715

Cathartus guadrmoollis (Guerin~-Meneville)

Tenebrionidae
- Cynaeus angustus (LeConte)
- Tribolium confusum duVall

Bruchidae

Acanthoscelides obtectus (Say)

'sztogmlus granarius (L. »

Sltoghilus ogzzae (1)t
B. Lepidoptera

- Platis nterpumetelts (sumer)

Sava;nns;h Ga., 1974

Winakpbge:] 974

unknown

Winnipeg, 1974

unknown

unknown

Savannah, Ga., 1974

o Manhat'ban, x:an a.s_, 1975-_.._ L

'Manh,atta.n, Ka.nsas, l9?2'

 Manhattan, Kansas, 1972 S
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Sf. Paul, Minn. Dépt. EWF cont't.

. Mineidae o
Zineola bisselliells (Hummel) Savamnan, ga., 1974

1:ub¢u1tursd in the present laboratory for more than 25 years.

. -Phillip K. Harein
Ernesto De Las Casas
... Florence V. Dunke}
v o Valerie F. Wright.
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ST PAUL-?:MINNEsm . ' ORI : S
UNI&ESITY_OF:NINNESG“A, DEPARTHENT OF.ANIMAL.SCIENCE o .

TIB~19

40
ST, PAUL MINNES A
___UNIVERSITY OF MINNESOTA '

DEPARTHENT OF GENETICS & CELL BIOLOGY

Tribalium castaneum N :

I. wild type synthetic populations (all have been selected for
pupa weight). )
1. &0 ' Davis, 1974
2o G=3 Davis, 1974
3+ G=9 Davis, 1974
bo P - Purdue, :1974

Synthetic strains (all marked with sooty)

1;' C == stahilized selected line, 95 Senerations of selection,
originated from crosses of CSI~5 and CSI-10. - -

2. CSI-5 Berkeley, 1963

3. CS5I-10 - . Berkeley, 1963.

bk, R -« randomly selected for 66 generations, from CSI-5 x CSI-10.

5. Relaxed lines -- selected for pupa weight for 50 generationms,
then maintained as a population cage with discrete generations
for 55 generations.

6. § ~- selected for pupa weight forlCS generations, from

'*,GSI-B x C8I-10.

T = elected_fer Pupa weight for 20 generations, then re-

laxed for- §¥generationa, then selected for 32 more genera-

tlons.

(All selectlon lines include two replicates designated by sub~
seripts 1 and 2 (e.g., S, and § ).

F. D. Enfield

S ute o enatics ,Ldinburghf. -
e Instituta of An1mal Genatlca, adinhurghﬁn_
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;*uceill black ' Sokoloff, 1966

Tribolinu brevicornis

L. wild-typa :wﬁ.';*faig;i;g?d“

TEMPE, AKLZONA
ARIZONA STATE UNIVRRSITY, DEPARTMENT OF ZOOLOGY

I. Synthetic strains
A. Tribolium castaneum ' .
1. Berkeley, 196k via San Bernardino
B. Iribolium confusum |
1. Berkeley, 1958 via San Bermardino

II. Mutant straine

A, Tribolium castaneum
1. melanotic stink glands (ms mag)
Berkeley, 1964 via San Bernardino

B. Tribolium confusum
l. melanotic stink glands (ms msg)
Berkeley, 1962 ”m,nJavi“ San Bernar&xno

Harr: E. dintrand -

TIFTON, GEORGIA
ABRAHAM BALDWIN AGRICULTURAL COLLEGE

Trzbg;§ castanaum _

AU_ Wlld type straln
' l. _Chlcago

'_ :B;_iMutant straxns_f
""}{1.; hlack

DEPARTHENT OF PHYSIOLOGI ‘AND BIOPHYSICS

Tribolium castaneum

1. wild type (maintained since 1960)



Stock List ... .o
WASHINGTON, D.C. 20204

- “DEPARTMENT OF HEALTH, EDUCATION AND WELFARE -
.;DIVISION E. MICROBIOLOGY

-Anobildae-f*-*i
lasicderma serricorne. (F )
Sﬁegobzum_panzceum (L.)

Anthribidae
Araecerus fasciculatus (Deg.).. ..
“Poor conditlon,; may be dead

Bostrichidae
Rhyzopertha dominica (F.)

Bruchidae . :
Acanthosoelldes obtectus (Say)

Clerldae i
Necrobla ruflpes (Deg.)

Cucujidae
Cryptolestes ferrugineus (Steph )
Poor conditicn, may be dead
Cryptolestes pusillus (Schon.)
Cryptolestes turcicus (Grouv.)

Curculionidae “' o
- Sitophilus. granarlus (L. )
SlﬁO@hl”uS oryzae {L.)

Dermes_ &a S
: Anthrenus flaV1pﬁés LeC.
Weak culture™
Attagenus megatoma (F.)
TProgoderma inclusum . LeC.
Trogederma varlabllie H'Ballion

Ostomldae
Lophocateres Qu5111us (Klug )
Tenebr01des mauretanlcus (L )




'Tenebr onmdae._

"Trlbollum confusum
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Stock List

~ DEPARMENT OF HEALTE EDUCATION AND WELFARE
DIVI -

N-OF MICROBIOLOGY

;ONT D)

Alphitobiug: dlap._lnus (Panz )
‘Gnathocerus maxillosus (F.):
_Palorus TatzebuUrel (Wissms )

Triboiium sudax Halstéad

Tribolium castaneum (Herbst)

Iribolium confusum Duv.

Tribolium desgfructor Uytt.

Wesk culture, may be disessed

Lepidoptera

Pyraiidae
Ephestia elutells (Hubn.) - - e
Plodis inferpunctelliz (Hubn.) A.W. Vazquez

BELGIUM

GEMBLOUX
INSTITUT AGRONOMIQUE DE L'ETAT
ZOOLOGIE GENERALE

Tenebrio molitor L., Gembloux strain, race F, obtained originally
from G.S. Fraenkel, Unlver51ty of Illinoi&, Urbana, and selected
over a period of 25 years for rapid development and maximum
welght of 120 mg. by Prof. J. Leclercqg, Faculte des Sciences
Agronomigues de 1'Etat, Gembloux, Belglum.

LOUVAIN
F.A. (JANSSENS MEMORIAL. LABORATORY FOR GENETICS
AGRICULTURAL" INSTITUTE OF THE- UNIVERSITY

Tenebrlo molitor

: JfWiidvtype Belgium

o Two 1nbre& and a8 w;ld type”f:5 __ Berkeley, 1965
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o

tCAMPINAS SAO pagro ' .
INSTITUTE AGEONOMICO SEng IE ENTONO

Anobiidae

Lesiodeims serricorne (F) - Cempinas, SP ~ wld type.

Bostrochidae

Rhizopertha dominica (f) - Campinas, SP - wild type

‘Brachidse

Acanthoscelides obsoletus (Say) - Campinas, SP - wild type

Curculionidse

Sitophilus oryzase (L.) - Campinas, SP - wild type

.Sllvanldae (Cucugldae)

Oryzaephllus surinamensis (. L) - Campinas, £P - wild type

Tenecbrionidase

‘Tribolium castaneum (Herbst.) - Campinas, SP - wild type

) ' PIRAGIGABA STATE OF SAO PAULO : D ERmameSGm Lt
'quENTRO DE;ENERGIA NUCLEAR NA AGRICULTURA _”,'; ”“ __j___; :

e St e

"ﬁ'(when;thf"macﬁlne lS“nOt broken..-)ﬁpft'-ﬂ-l~

5. Zabrotes . ‘subfasciatus : o 1968
2 Acanthé%elldes obtectus 1968
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CENTRO DE EFERGIA NUCLEAR NA AGRICULTURA
.,BE?AﬂﬁﬁﬁﬁﬁgQﬁfRABIQE&T@ﬂGLOQY,(G®ﬂ$*D)y-;..-

,4§¢Callosobrucbus3anails (?) R e 1975
5-.Tenebrio molitor ' ' ‘ 1970
6~ Aramecerus fasciculatis _ 1968
7~ Laemophloeus ferrugzneus ‘ : : 1968
8- Lasioderma serricorne - e LR R 1 /=
----- 9=~ -Ephestia cautella (?) - s 1995
10~ Sitotroga cerealells ) TR A S 1971
1l- Sitophilus oryzse R A o . 1968
12- Bitophilus zeamais 1968
12~ Rhyzopertha dominica o DR S 1971
14— Oryzsephilus Surinamensis e e 1968
15—~ Peripleneta americans . , : 1872

U P.M. Wiendl

CZECHOSLOVAKIA

. INSTYTUT GEHRONY ROSLIN | s
e PRACEWNTA BADANTIA BIKOSNIKOW FREZEXHSWALNI
L POZEN, UL. MICZURINA 20

Sitophilus granarius L.

5. oryzae L. e
Rhizopertha dominica F.
Trogoderma granarium Ev.
Tribolium confusum V.

1. destructor Uytt.

Tenebrio molitor L.
Oryzaephilus surinamensis L.
Q. ‘meeator Fauv. .
“Carpmphilus hemipterus L.
Stegobium paniceum L.
Acanthoscelides obtectus Say
Anagastaﬁkuhnzella Zell
-LCadra-cautells Wlk.: o
_P&odla 1nterpunctella H :
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LYuuBY R
TATENS smazmmaah%amu
(Lmusn PEST INFESTATION LABORATORY)

Alﬂhitobius”diaberingg
Angoiua punectatum

 Agthrenus Duseorum
Anthrenus Yorax

: Attagenus alll“rl
Attagen us piceus
B°rmeste§ riontd

* Hrlotrupes ba Jbajulus’

=§§&E§_£§§.§§£EE§££§E
ryracphilus mersator

wga%
anzogertha domlnlca

Sitoghilus 5;35&5___
Sitopiilus oryzae
Stegobiun (Sitodrepa) paniceum
Tensbric molitor
Tenebrlcldes mauritanicus
;gg;1a§ cgntractﬁs
Trlbollum confusus.
Pribolium destructer

SEEEE§§_-£L§&§EL~_

S ..:__.-(-E-d.)

EAsTERn NIGERTA -

PORT: QARCOURT
sz HT ERIAN_STOREDEPRQSUCTa RLSEARCH INSTITETE

.I Wild type stralns.
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1r1bollum confusum uuval.,fy:;"' o

_ rogo e:ma granarxum Everts'

GIZA :
PLANT PROT:BTION DEPARTMENT, MINISTRY OF AGRICULTURE

I. Wlld type sirains
1. Bruchus rufimanus
2. Corcyra cephalonica
3. Lphestia kuhniella

b, Latheticus oryzae o “-Sﬁ#ﬁt{fﬁ A.R.
5. Rhizopertha dominica Sgypt, U.A.R.
6. Silvanus surinamensis  Ezypty T.AR.
7. Sitopnilus graparius Zgypt, U.AL.R.
8. BSitopnilus oryzae Egypt, U.A.R.
9. Tribolium castaneum Zgypty U.ALR.
10. Tribolium confusum Egypt, U.A.R.
| (2d.)
FRANCE
LYON, RHONE

LABORATORIRE DE ZOOLOGIE GENERALE, FACULTE DES SCIENCES

Zribolium Sesteneun

Wlld t;ye straln from Ales, France.

drled aprlcots R



G e e T1B-19
o Stock Lists '

VILDEURBANNE CLYON) RHONE
INSTETUT-NAT ONAL{DES SCIENCES APPLIQUEES (CONT D)

SRR tipe

& _'"Blum panlceum ‘ P.I. L.,mlough
- L. Tehebrio molitor | N
M. Tenebrio obseéurus A P.I.L, Slough
N. Tribolium castaneum - w11d type. . Ales
o " (Ed.)
GERMANY
. BIOLOGISCHES INSTITUT I
- -(2Z00LOGIE) DER
. ALBERT-LUDWIGS-UNIVERSITAT
-78@O'FREIBURG IM BREISGAU
Stock llst
‘V'iW1ld type stralns
11. Oryzaephllus surinamensis | o Freiburg
2. Tenebrio molitor Freiburg, commercial
"3, Tribolium castaneum from San Bernardinc (vial

rnot marked as to orlgln)
4, Tribolium confusum " i "

Matants:

. Tribolium castaneum
. alate prothorax (EEE>
6. Bar eye ;g
7. black (b ) (Br321l background)
8. black (b ) (Chicago background)

vsFused tar51 and antennae (Fta)
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MUNICH

.. BAYER. LANDESANSTALT FUR BODENKULIUR - -
; UND PFLA&ZENBAU;;ABT PFLANZENSC T2

'Goleoptera

Bruchl dae e o -. B . i

- Acanthoscelides cbtectus (Say)   @ﬂ}?Q;; L1974

Cucujidae

Cryptolestes turcicus Grouv. Munich, 1966

Ptinidae

Gibbium psylloides: (Gzemp ) ..+ . Regensburg, 1960
Ptinus tectus Boi. A Munich, 1972

Silvanidae

Oryzsephilus mercator (Fsuv.) : Muﬁich, 1966
- Oryzsephilus surinamensis (L.) .. Manich, 1959

" Tenebricnidae

Gnathocerus cornutus (F.) Munich, 1966
Tribolium castaneum (Hbst.) ? 1971
Tribolium confusum Duv. ' ¢ Manich, 1960
Trivolium destructor Uyttenb. Munich, 1957

Phytlcldae

Ephestla kuehnlella (Zell.) = - Munich, 1966

 E. Naton.




umvznsxrr_f F. ..Goamcmm, nrmmmm oF zoower

e u’lld type'__ straj_n . R R R RS “

1. Trivolium castaneum from local godowns.
SO R S ' {Ea.) o
HISSAR, HARAYANA
PUNJABR AGRICULTURAL UNIVERSITY, DEPARTMENT OF GENETICS

I, Wild tyne strains (Tribolium castgg )

l. IZT X
2. MAD 1
3. PAU I
b, CPATY II . S R e
5. Chicago wild 3 : via Sokoloff, Berkeley
&. Brazil via Sokoloff, Berkeley
7. Inbred lines in 8th. generation
of full sibbing.

" IX.. Hutant strains (Tribolium castaneum)

Py
3
Mg
5q
“§§.
fne
Y

jet

S-§

S-12
S5=20
Sw2h
5-26
328
S5-35
3553

via Sokoloff, Berkeley
via Sokoloff; Berkeley
via Sokoloff; Berkeley
uint via Sokolof?f, Berkeley
via Sokoloff,:Bérkéléy
via Sokoloff, 3Berkeley
via SoKoloff, Berkeley
via Sokoloff, Berkeley

]
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| SR

§m7i'.. LT g 'J-”".':””'}v1a 55 olaf f””Béfkéiéjf 
Bk B T :Yi%;__f_‘

o £, Berkeleyf
..,)wSl PR

§-90
$-100
S-154
5-253%
5-30k
5-313
5-325
S-333
53l
5-7545
3-433

’“?ﬁ?l

|*'$}'m:'
5

.:'l"

wle]
3

1
ol
2

l
i f

via Scholoff.,Berkeley
vie Sokoloff, Berkeley
via Sokoloff, BDerkeley
via Sokoloff, Berkeley
via Sokoloff; Berkeley
via Sokoloff, Berkeley
via Sokoloff, Berkeley
via Sokoloff, Berkeley
via Sokeloff, Berkeley

~,

o
14

O

0

{rgin,
|

&
¥

2 2
ry
g ®
i+

|

+xj
ok
]

Bl

(kda)
BAHAUDU SHAH TAFAR MARJ, NEW DELET-L |
MAULANA AZAD MEDICAL COLLEGE, DEPARTMENT OF BIOCHEMISTRY
2. casfaneum | |
Wild'strain of local origin

(6.

JABALPUR, MADHYA PRADESE
RN, 8 AGRICQLTHRAL UNIVERSITY
COLLEGE OF VETERINARY SCIENCE & A.H.

~,*DuPRRTWLNT OF ANIMAL BREEDING & GEIETICS

1. Random Stocks. R-1, R-2, R-3, R-b4, R-S, R-G R~7, R-8, R-9, R-10.
N ST PAU-I (HS{-wild}. :

2o Inbred Lanes.

If?,;iﬁsr

_b~31} ser py T
$-333 Spa
S-34T r
(Ed.)
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o Teibolium castaneum

W%id;tyﬁé éﬁra?ns: AR

€S ++  (Purdue)

 Mutant strains

CS bb  (Chicago)

eu ++ (extra urogomphi, ++ body color)

eu bb (extra urogomphi, bb body color)

Paddle (Pd) obtained from San Bernardino Stock Center
Pearl (P) i H i

Sooty (S) " " i

Red (r) " n &

Tribolium confusum o

mutant strain -
CF’ggav (MeGiiT)

T1B-19

Dz, David Wool




_,:KYOTO - _ s AR
- KYOTO UNIVERSITY’ ENTOMGLIGICAL LABORATORY;WS_{;.Q3,J“-~'*

-?Bruchldae

March, 1976 - 53
| Btock ‘Lists

Oallosobruchus chinensis =

Y stramns come from dlfferent 1ocallt1es* n Japar.
i Black colored mutant derlved from one of the geo-
graphlcal strains.

Callosobruchus maculatus

12 strdains come from dlfferent localltzes 1n the
'world. e

Louisiana, U.S.A.

‘Fresno Lab., U.3.D.A., Celif., U.S.A.
Savannah Lab., U.S.D. A., Georgia, U.S.A.

- Chio State Univ., Columbus, Ohio, U.S.A.
Kansas State Univ., Manhzttan, Kansas, U.S.4.

Hong Kong a
Chieng Mai, Thiland
Burma A

Tel Aviv, Israel

Zabrotes subfasciatus

Curculionidae

Sitophilus zezmais

Sitophilus oryzae

Tenebrlonidae

Trlbollum confusum

TIlbOllum oastaneum




T o - | UTIB-19Y
Stock. Lists. .

':1; Oryzaephllus surinsmensis "from;MlyazaKL, Japan

2. Oryzsephilus mercator from Miyszeki, Japan
F.Cryptotestes: pusilius- - from Miyvagzaki, Japan
4. Lasioderms serricorne . .ooiine. from Mivazaki, Japan i
5. Stegobium peniceum . from Miyazaki, Japan
6. AIphitoblus aiaperirus '  from Miyazaki, Japan :
7« Ghnathocerus -cornutus ' from Miyazeki, Japan o
8. lLetheticus oryzse ' - from Miyazaki, Japan .
9. Palorus subdepressus from Miyazaki, Japan
10. Palorus ratzeburgii - from Miyazaki, Japan
11. Tribolium confusum from Miyazski, Japan
12. Tribolium castaneum from szazakl, Japan
1%3. Csllosobruchus chalnensig 10 strains from dif-
S ' ferent districts in Japan
14. Rhyzopertha dominica from Miyazaki, Japan
15. Sitophilus zesmsis from Okaysma, Jepan
16. Bitophiius oryzae from Ckaysma, Japan
" T. Yoshida
MEXICO
CHAMPINGO

CAMPO EXPERIMENTAL "EL HORNO"

Tribolium castaneum
Tribolium confusum

Both cultures have long been maintained in our resring cham-
bers. Their source is unknown.

(EQ.)
T NETHEBLANDS

AWSTERBAM s
"ROYAL TRIPICAL INSTITUTE :
DEPARTMENT_OF AGRICULTURAL_RESEARCH

o . unKnown[- -
MElawz l97lfﬁ-”

u“kn'o'wn': |
Malawi, i970

_ _ = _ s T
_-Trlbollum castaneum -iLlndane res1stant
Iribolium casteneum - Lindsne resistant +
e -  non-gpecific
malathion resistance




lRémérk. The Wagenxngen Foundatioa stoc*:‘
cidq tester, has, ag I ‘have been: informed

; :from South East Asia,

March, 1976 _ 85

.Tribollum:castaneum (susceptible)
'Triboliumh“onfusum_(ausceptible}

oo Bafs I Lindatie ;xfe.sijstax_xt-j"'- R
§Itogh§ius'zeama;s'11 Lindane resistant
Oryzaephilus surinamensis (small strain)
Oryzaephilus SUTINAMENSLs - "
Oryzaqphzlua mercator (amall str&in) e Thailand, 1970
'ro o_erma ranarium 1y
ﬁecrobi& ru%mpes Ivory Coast, 19?0
SEECHroE Sevental s nen
"Corczr&.ceghalonica : Ifery&_;_WM_.:
-kphestia cautella i — - : 8}$gria.:q

WAGENINGEN (THE NETHERLANDS) (Ed.)
LARDBOUWHOGESCHOOL '
DEPARTMENT OF GENETICS

Tribolium castaneum

I. Wild type strains R
s HcGill wild type e Trib. Stock Genter,;p_upz---~ st
S gu : San Bernardine
2. Wagen'vgen Foundation Plant Pratectlon Service, .

II. H#ﬁant atrain

1)”'Chicago black Trib. Stock Center,
S&n”Béfﬁaf&inb

_natural populations. from_all ove the'w




“fculture; the year of commencement and the cd___
glven for each insect species. '

Anagas 1fkuhn1e1£a (éell )-ubran atid glycerine S
Cndra ¢ tellg'(#alk )~wdecorticated almonds
Caliosdbrﬁchus maculatus (#.)--California

black eye , Alcobaca, 1968
Gnathocerus cornutus (F.)--whole-meal flour :

. and yeast ... Portuzal, 1969
Lasinderma serricorne (F.)--bran and dried ye=st Lisboa, 196k
Oryzpephitus surinagensis (L. )--broken wheat Portugal, 1960
Plodia interpunctella (Hiba.)--bran and glycerine Carcavelos, 1963
;{m{zogertha dozg;,ca (F.)--vwheat S Tomé, W, africa, 196G
Sitophilus granarius (L.)--wheat Portagal, 1969
Sitophilus oryzae | Portugel, 1969
Sitotroga ¢ “g;"g;g;;gw(Ollv.}-ubarley : ”Poftugg;,'lQGB

_TenﬂbrOLdes magg;t*gzcus (L) —nrcken maize, . _
! _ Portugal 1567

“Bissau (Guind), 1957
~Lisboa, 1968

. Edinburgh 1
'5- 'Gdﬁbaﬁdrid'
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St°¢k Lzats?3;if.* T

Orzgina . from the "Conge jo" strain nnd.seloct_ j .'f*f.~
performanct thraugh EZ generatzons. : L s

Salected for L o T f':ar !

7o AN-1I hlgh performance at C o3 C
8. AN - II igh performance  at . 33% (
9s AF =1 high performance at . . 28°

10, AF - II high performance . . at. ... 28

1l. AT =1 high performance  at: . 38°
124 AT - I1 high performance at ___33’
23+ BN -.I1 low performance .at. . ;
Yo BN - I low performance et -

15. BF -~ 1 low performarnce . at

16, BF - 1l low performance at

17. Bl - 1 low performance at

16. BT - II - low performance at

19, RN - I wigh cross performance at

20, 3N - I* - high cross performance at

21. RM - II high cross performance  al

22. SN - I high cross pe-formance  at

2%, RF.- 1 nigh cross performance at
ebe SF =1 high cross performance.... at . ..
25e  RE = high ¢ross performamce  at' |
26e  SE high cross performance ar
20 : hizh cross performance at o
28, s 1 pizh cross performance  at 38¢
L 89. R e 1l nigh cross performance ..at .. . .. 30%
' ' - I1 high cross performance”'”'at”

""?ﬁ?ﬁlfi.t,j

| GGO el QQGOGO oan n()nn

R & ;:corraspondzng,llnes ware selected through a
recurrent selectlon.  : S

Sossed
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G B Ty IR

55, Diferemial Df, IV T T P
-57+ fussed antannal aegn. -2 faa—Z. Iv
58 dvory 1' 7 i
59, Jat 3, V
60.__ “Juvenile uregesphy ju; IV
6L, Jight ecular d:\aph. lod. II.I L
62, ‘raroon m; ¥V ;
$3. nlcroceshalie BSy V o
6:" paddle Dd; I _ P R . i :
65. ~psaxl p, II B SoXelof?, 1968
6-3, '__.Peglag __5, “IT G .. Purdae, 1958
6?_4. "‘-{_pink pPE,: II FoEE R . Puriie, 1568
é3. prew ppl Purdus, 1963
-89, zed g, 1 | Parduas, 1968
70, ring 53' Purdam, 1964
?1- TOee :.":3_) I . Purtive, 1964
72. by o, ? Purdua, 1964
 fhort aatenna Sa, VII Pu:cdug 1. 195;...
‘short elytra aa, VIII '
 eaety =, IV '
:_;_- S‘O"(’.‘hld SD. I
i sq:nint v
e, VI

it %7
__ "Pwﬂio 1968
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UNITED KINGTOM

L. :.@mE%MWD - -
D“_ARTMENT”OF PRIMARY INDU&TRIES ENTOMOLOGY LABORATQRY

COLEOPTERA

W;A; ;Trlbollum castarein
X U Wild type strains
2. -Black mutant (reoccurrence of bl
3« Lindane resistant

B, Siﬁophilus.ogzzae
l. Wild type strains
2. DDT resistant (single semi-dominant sex-linked factor)

3+ Lindare and dieldrin resistant (eingle and multi-factor strains.)
4. Black strain

C. Sitorhilus zeamais~-wild type

D. Sitophilus granarius--wild type

E. Oryzaephilus surinamensis
1. Wild type strains
2., lindane resistant strains (impure)

F. Lasioderma serricarme—wild type

@. Rhizoperths dominica~-wild type

H. Mezinm_americanum*—wild type

LEPIDOPTERA

Cadra cautella~—w1ld tjpe

”?zE&F)h.
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Rtock Lists .

i anmon CALBERTA
: _..urSIVERS..I’_H__

-.-ALBERTA DEPART}WT O? ANIMAL SCIE!‘ICE

D. Consego
E. fJapan
G. Kenya Scotland, 1965
H. Kingston : Scotland, 1965
1. Lisbon : Portugal, 1965
, J. Purdue Foundation + 0 UManitobay 1963
K. Scotland o . Edinburgh, 1965
L. Seychelles Scotland, 1965
M. Surrey .- oo England, 1965
N. Veracruz Berkeley, 1965

CANADA

BURNLEY, VICTORIA ' £
_vzcronm PLANT RESEARCH INSTITUTE, DEPARTMENT OF AGRIC(}L""URE -

. 'couopr»m

R '_ _A Tr:.bol:.um casta,neum R




March&;}ﬂ?ﬁ R S . _ R
Stock Lists . . :

B. . Tribolium confusum

';ngl_OIyzaephl'us suﬁ1n8m Hsis

1.0 Wild type strain
2. Malsthicn 3651stant straln e

D. Grnathocerus cornutus wild type strain

F. BSitophilus oryzae wild type straln

G. Sitophilus zeamsis wild type strain

H. '~ Bitophilus granarius wild type strain .

I. Rhyzopertha dominics wild tjpgnstrain

IEPIDOPTERA

A, Plodia interpunctella wild type strain

B. Ephestia figulilella wild type strain

{d.)

GUELPH, ONTARIO
UNIVERSITY OF GUELPH
DEPARTMENT OF ANIMAL & POULTRY SCIENCE

Trlbollum castan@um

Wild type - mass mated stock derlvec from Purdue Unlverszty
i F@andatlon Stook : : .

| Maif;_a'm s

‘Chromosome T -

. pygmy red. .. o ' : San*Befnafdlﬁc
3spotteﬁ_xed T[;  : R I

o &, SitQﬁhil@sfgrgnérius (L)

E. Cryptolestes ferruglneuc wxla #ype straln Cmen



Stock Lists

'ﬂﬂsiargéﬁriée'WEeVil
Ty .

MONTEEAL, P.Q.

MOGITI, UNWIVERSITY, DEPARTMENT OF BIOLOGY

Tribolium castaneunm

1. BRBerkeley CSI-3F S T 'S8okoloff, 1970
Berkeley CS«synthetic, ooty . - . - Bekolcff, 1970
Berkeley CS-synthetic, pygmy " Sckoloff, 1970
MeGill black - e . Sokoloff, 1970
ChHicago olack ' C U Bokoloff, 1970
Purdue Foundation ' Scheinberg, 1967

(Ed.)

LJ *

-

OV AN DD

»

OTTAWA, ONTARIO
ANTMAL GENETICS SECTION, ANIMAL RESEARCH INSTITUTE
CENTRAL EXPERIMENTAL FARM

Tribolium castaneun

Purdue Foundation

RSILW - A populatiom selectead for high larvel weight = ;
'fﬁrﬂlQ'%eﬁeﬁatiQﬂs'TQStriGtiﬂg-developmental =
time and pupal weight (Derived from Purdusg .. - -
Foundation). QL RO MDA S e

RSIDT - A-population selected.for short developmental
7. time fopr 10 generations restrieting larval o
weightTan&jpupal'weight.(Derivéd“fromVPﬁi&qegg,: -
Poumdation)s o T R e L

1 BSIBW = & popul
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Stock Lists

 Tribolium castsneum . (Continued) . .~

TSLW ~ A populetion ﬁLI;c?:d Yor hip :
for 10 gen@ratlons (Derlved fzom Purdue
Foundation).

TSDT ~ A population selected for short developmental
time for 10 generations (Derived from Purdue
Poundation).

TSPW - A population selected for high pupal weight
for 10 generatlions (Derlved from Purdue
Foundatlon) - :

{EQ.)

QUEBEC, P.Q.
' UNIVERSITE LAVAL, DEPARTMENT OF BIOCEEMISTRY

Tribolium confusum Duval

Qtrain Laval

Orlgln Quebec Clty o

f;_A,_Leande
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Tribol:mm confusum Duval s
Stra-in.- Laval
Origin: Quebec City o o
RIS i e '___L_- Huot
: VANCQW, Bi Co .
UNIVERSITY OF BRITISE CGLHHBIA, DEPARTMENT OF POULTRY SCIENCE
I, Wild type stram
A. Tribolium comfusum inbred lines .
l. CFI-2a . Berkeley, 1965
2. CFI-=3 Berkeley, 1965
3. CFI.5 Berkeley, 1965
k. CFI-7 ) Berkeley, 1965
5. CFI-8b Berkeley, 1965
II, HMutant strains
A. ZTribolium confusum o
Lle eyespot {es); chromosome I Beriteley, _19:65
2. red (r); chromosoms I Berkeley, 1965
3« dirty pearl eye (dpe); chrome- -Berkeley, 1965
some 1V
b, ebony-2 (e __2) chromosome II Berkeley, 1965
5. pearl. m.bof;av:.n,l.e‘.s (E...) :
et chromosome: L Berkexey, 3.965
6. -pea..l-"-slough ag} ;oens omosome I3 Berkeley, 1565
~.. 7. ‘ruby spot (rus) i chromosome III - Berkeley-,'_:l%__if
.84 ildght ocular d:mphx a‘;m (lod}, . o G
'jff*chr_moaow 'IIL f:e.-




Wargh, 1976 65

" B. Trlbollum castan wn
3. . peari r 0u-lgV1nless {2_)
B ¢ ormerlﬁ'“lvory")
e  pink (pP%i; uhrewesome i
S llght ocular ciaphragn tp B e
buckground); chromosome III Berkeley. 1965

6. jet H.L.E.; chromosome V Berkeley, 1867

7. Chestnut {¢); chromosome VII Berkeley, 1965

8. 8; r-; muliichromosomal © Berkeley, 1965
VANCOUVER, B.C. ' ' (Ed.)

UNIVERSITY OF BRITISH COLUMBIA, POULTRY 3CIENCE GENETICS LABORATORY

Tribolium confusum

Wild type
1. U.B.C. wild type « Vanccuver, B.C.

Mutants -
1. Riboflavinless, pearl-eye ()
C.W, Roberts

WINNIPEG, MANITOBA
CANADA DEPARTMENT OF AGRICULIURE, RESEARCH STATION

I. Wild type strains
A+ Coleoptera _ _ ) e
l.__Acanthoscelides obtectus (Say} Bruchidae ';Wipgipeg

2+ Alphitol i - : _ . Lo g T R

3. T
k,jﬁ-"
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Stock Lists

lﬁ:' SltOphlLuS granarl&s (T ) Curculionidee R uanLtoba__
Sl B1EoD + Careu ids “Montreal
s dapsnj_ﬁ“ e
.: _J nripfv”'F*V
Menitoba *
Manitoba '
Tiom™ i e idae - Manitoba
Lridolivm. @estructorﬁUytten._Tenebr nldae- Winnipeg
Alribolium confusum (Du Val) Tenebrichnidae Ontario -
22. Trogodexma varlablle Bajllon Dermestldap Alberta
B. uepldoptera
2. Plodla 1nberpun0uella (an.) Phy01u1da@ Winnipeg

II. Mutante
A. Coleoptersa

1. Tribolium confusum Du val Winnipeg, Manitoba, 1965
ebony (_ Smith and Loschiavo)

L.B. Smith

UNITED KINGDCHM
GREAT BRITAIN .

BIRMINGHAM, ENGLAND
THE UNIVERSITYOOF BIRMINGHAN -
DEPARTMENT OF ZOOLOGY AND COMPARATIVE PHYSIOLOGY °
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 SCOTLAND, U.Ke . - |
. UNIVERSITY OF DUNDEE .
~ DEPARTMENT OF “BIOLOGICAL scrmc;:,s

1. [Tribolium castaneum -

2. Latheticus oryzae

%3, ILatheticus oryzae " Ghene
&4, Gnathocerus cornutus o . .. Egypt
. Cathertus gpadricollis Ghens

All above stocks have been kept in this laboratory as 27 . C
for three years. :

F.1. Waterhouse

EDINBURGH
UNIVERSITY OF EDINBURGH _
INSTITUTE OF ANIMAL GENETICS

Tribolium cagtaneunm

A. Wild type straln

1. Ch;cago w1ld type

B. Mutant stralns

_ '.l.'_MlcrophthalMLc (Mo)

2+ microcephalic, pearl: (mc. 2)

30 Bar eye, sooty (Be S/JET 5
”4}“n5qulnt (_g) T
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1 EDINBU]RGH _UNIVERSITY_ kN

: AGRICUL: :m Sx:mn'm'xc smnvxczs. BAST CRAIGS

'I‘ribolinn cntamun Horbat.

Hild typo strain of unkiewn exigin, celilected from hsportod
fboduxuffs.

Triboliun con:t‘uwn Je Gu¥,

Wild type strain eof unkuewm erigin, cellected frea imperted
fudstuffs.

(Bd.)
GLASGOW, SCOTLAND

UNIVERSITY OF GLASGOW
DEPARTMENT OF ZOOLOGY

Wild type Strains:

Wild strain of T. castaneum from the Infestation Department
Ministry of iwvriculture & Fisheries, Glasgow

T. castaneum
ppas partially pointed abdominal sternites

(Ed.)

 LONDON
JEEN Eme COLLEGE, DEPARTMENT OF BIOLOGY
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6%

All stecks derived frem cultures at the Imcta.r,y of the Pest Infostatien
Gont:mi Laberatery, Sleugh, Bucks.

(od,)

SLOUGH, ~BUCK 8.
MINISTRY OF AGRICULTURE, FISHERIES AND FOOD
THE INSECT&RI OF . THE. PEST INFESTATION CONTROL LABORATORY

'I.'he obgect_ of this :Lnsectary is: to. provide constant supplies of
storage insacta and for this purpose the species lmted are bred
in controlled conditions. On request insects-are sent, without
charge to educ:atmonal bodies if commercial f:ers are un.able to
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S ' Btock Lisgsts R

antlal evidencm-p.;_c_:,_._
In theﬁ_ @__ e T

o thls country, 80 that therg Lv:only eireums

*Endros_SFSarc_ SO DE aﬂpseudosp%'t
(Btaint.),.In EY . TUS bts., Tribolium Suasx I
Lepigna saccnarzne Ly Amphlbolus venator, Kmug,;.and
Hebetor Say. o

COUNTRY 07 . REAR- -
COMMON ORIGIN OF  CULIURE ING -
ORDER WAME STOCK. =~ MEDIUM TEMEOC =

Family (-subfamily)
Genus (sub genus), species.

COLEOPTERA

Anobiidae
Lasiderma serricorne (F.) Cigerette . s
beetle T S =5
Stegobvium paniceum (L.) Biscuit
. o : ) beetle . - B 25

Anthribidae B
Araecerus fascicultatug (Deg)
Coffes
Bean 2
o WeewELi . s B e o Bidnie 25

Bostrichidse o _ :
 Progtephsnus truncatus (Hogd) o

50 25
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R Stock Lists
COMMON COUNTRY OF REAR-

. COMMON.~ ORIGIN OF"  CULTURE" ING
© NAME :3,;,QTOCK :;,_,Mgﬁrgm“;_%EMP

. Acanthoscel&des obtectus (Say}
‘ § . __”,.g; Dried
- ,__bmetle - oPortugsl o 27 20
‘Callosobruchus snalis (F.) SR ST R 01~ 20
Callosobruchus chinensis {L.) BRI
Cowpes
weevil ' a9 25
Calloscbruchus maculatus (F.) .. Bierra .. . .29 30
. Licne .« ... s
Callosobruchus maculatus (F.) Burma 29 30
Callosobruchus phaseoll (Gyll.) Malaya . cowpeas 25
Laryedon serratus (0liv.) Ground o
(+gomagra (F.)) nut seed . IR
' _ beetle _ . ..26a 30
Zabrotes subfascisztus (Boh.) _ R e 30

S
I

Cerylonidse
Murmidius ovalis {Beck) Ceylon 1% 25

Cleridae
Necrobia rufipes (Deg.) Copra
beetle Py A0

Cucujidae _
Cryptolestes capensis (Waltl) 10 25
Cryptolestes ferrugzneus Rust-red
ST ephe )i grain beetle e e O 20
Cryptolestes pu511101des ' (Canada) S0 25
(Steel & Howe) e e L
Cryptolestes pusillus oo Blat grains 0 : e
(Schon.) beetle S 10 25
Cryptolestes turcicus - '
LGrouv. )
Cryptolest@s ugandae




7 SUE S TR _ o o "Tiglig Gk
Stock Listg -

L EOUNTRY OF --REAR«» e
. ORIGIN OF CULTURE LING~ L
o BEOCK - o MEDIUM ;TEMP c

Dermes idae- (An%hrenodes) ST e T
. 'Anthrenus (Anthrenug). . -+ Furniture Co e o
' fla‘vj_ _es LEC. LR Carpet o . i, Ll . o
. C=vorax Waterh.) ~  beetle oo 30
Anthrenus (Nathrenus Varied . .Britain ~ oo
vervasci (L.) carpet. [ UoaT TR TheTn e a0
: " beetle 20 20

Arnthrenus (Anthrenodesg)
. sarnilous Mroczkowski e L B2 20
Anthrenus (Florilinus)

‘olgae Kalik Poland 20 20
Attagenusbruneus.Faldermann ' ...Speain 19+ :

' ) ' R cholésterol 30
Attagenus sp. ' L c R 20
Atbagenus smirnovi Zhantlev Kenys 17 25
Attagenus fascistus - Rotswansa .18 25

{Thunberg) (=gloriosae

{(Fabricius))

Attagenus megatome (F.) Black

(=univolocr (Braam) % carpet

piceus (0l.) nec.Thb.) beetle _ 20 30
Attagenus pellio (L.) Fur beetle Britain . 20 20
Dermestes ater Deg. Black

' larder
beetle Britain 2la 25
Dermestes frischii Xug. Hide _

: - beetle . {Nigeria) . 2la 25
Deﬂmestes~haemorrh0idalis* B - Britein - 21a 25
o Kuster i ' T e R A S
Darméﬁtes lardar&us L Bacon . oo T
Dermestes maculatus Deg. Leather ' SR

e heetle

Dermestes peruvzanus
Castelnau . -

-’Tro oderma angustum P

Soller) RETS

;Q~paréblie Beél)'
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ORDER
Family (-subfamily)
Genus (Bub genus), species.

Languriidae
Pharaxonotha kirschi (Reitt.)

Mycetophagidae
Typhaea storcorea (L.)

Nitidulidae
Carpophilus dimidiatus (F.)

Carpophilus hemipterus (L.)

Trogossitidae

Lophocateres Eﬂﬂlllus

o KIage)

Tenebroides m&urltanicus (L 3

Gibbium Esxlloides (Gzemp} _

_Mezium afflne Boield.

.. Slamese grainp.

| Thg_Gadelle

73

g
:g.” "w$”1§$'
OB = FBo
gg 5& 5 25
S 2 88 & Eg
Portugal  6& .20
Hairy grain Nigeria L 25

beetle

Corn-sap beetle 4 25
Dried fruit beetle i5 25

beetle

Eump .spider

_baetle
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Stock Lists : i .
_COUNTRY OF . ..  BEAR-

IR ORIGIN OF-,jOULTURE CING .
gD EAE STOCK . MEDIUM TEMPOW Sy

_Stethom621um squamosum - African . .
THint. o spider T L .
‘ bheetle Britdin 17a 20
Tipnus unicolor (P, & M. Keriya 174 20
M onogenlus globulus Globular Ireland 17a 20

‘ % spider
& beetle ‘
Trlgonogenlus partlcularw _ Kenya 18a 25 =
Pl c N . Y R i)

Sllvanldae _ S o S
' Ahasverds advena (Waltl) Foreign (W. African) 10 25
grain
beetle
Cathartus Quadrxcollis Square- W. Africe A (ORI 25
(Guer.) . necked LT
grain beetle
Oryzaephllus mercator Merchant -
(Fauv.) i grain beetle SRR ! O AN 25
Oryzaephilus surinamensis Saw~toothed
{L.) grain beetle 10 25

Tenebrionidae - : _
Alphitobius diaperinus Lesser mealworm o 0 F00 25
(Panz. )
Alphitobius laevigatus (F.) Black fungus beetle 25
Alphltophagus blfasclatus %'Two_banded Britain. 25
(Say} , i ngus beetle__

Gnathecerus cornutus (F. ) ”Broad«horned
flour beetle
Gnathoc¢erus maxillcsus (F.) - Slérider-horned
' ] :flaur beetle
-us.dryéééJwaterh. o 1= : . . G 25

ﬂLathet“"

opalorus fove*fﬁ;f;'
T T BIair
'_Palembus.oc

= L] - Small- eyed_
fflouﬂ beetl

Yellow mealworm




Stock Lisﬁs_‘

COUNTRY OF REAR-
 ORIGIN QF

T (Herbpst 7 o >
o R beetle

Tribolium confusum Duv. Confused flour _ o

B o ... beetle L 2B 25
Tribolium destructor Uytt. Derk (Holland)~: R 2 25

beetle - C ad
Tribolium madéns (Charp.) Black (Yugo.) - 17 25
flour
beetle

DICTYOPTERA

Blattellidse _
Blatella germanica (L.) German cockroach - 18a 27
Supella longipalpa (F.) Brown banded
cockroach -LBa 26

Blattidae
Blatta orientalis L. Criental cockrocach 18a 27
Periplaneta american (L.) American cockroach 18a 27
Periplanets sustralasiae (F.)Austraslisn cockrosch 18s 27

DIPTERA

'-tmn801dae :- S i AR
Husce domestlca L. Housefly  Britsein 25 27

HYMENOPTERA

Formzcldae R
Monomorium pharaonls (L d Pharaom A e,

5

' Cha1c1d1dae RN ' i _u j...:-
. ChaetOSpila elegans (Westw.)_ﬂg,n:w.j_~_-

'“Pf LE?zB@PTE

M oalimoth

”- caﬁtella (Walk ) S warehouse moth



flgu"llella Gregs.

Pyralldae - Gallerinae
Aehrois grisella (F.O
Talleria melionerlta (L.)
Galleria mellonella (L. )
Jorcyra cephalonica stainton

Gelechiidae

Sltotrega cerealellsa
TOTiv.) '

Tineidae

Tinea columberlella

T Wocke

Tiriea flavescentella
“Haworth

Tineola bisselliells
Humm.

Tinea metonella (Pierce)

MUTANT STOCKS

Ancbiidae
Lasioderma serricorne (F.)

Bostr;chldae -
Rhy'opertha domlnlca (F )

Séock Lists_

COMMON. . ORIGIN OF . CULTURE. -ING

' warenouDe:mo
__Warehouse
. moth’

TB-lg

COUNIRY OF

::;“;ST@CK

“oplcal

Ralsln

- Lesser wax moth' 16a 25
' Honey comb moth B 25
Honey comb moth 16a 25

Rice moth (Burma) 8 25

Angoumols grain
moth 1 25

Case bearing
clothes moth - 20 20

Britain 2C 20

Common
clothes moth 20 25
20 25

COUNTRY OF
ORIGIN . OF
STOCK

MUTATION TEMP,

mans

Black U.S.A. 6 o5




Stock Lists

_COUNTRY OF. .

| MUTATION SN

Ahd ve;g; ddVPﬁd o
o Oryzaephilus: suzlnamenszs

j ,(L )

Tenébr;onldae - _ o
Trlbollum castaneun Bar-eyed Berkeley 2% 025
{(Hervst) o via Edlnburgh
] Tribolium castansum o -
= (Herbst) Giant 23 25
Tribolium confusum Duv. Black C 2% 25
Tribolium confusum Duv. Pearl-eyed 23 25
PYribolium confusum Duv. Black and
i Lot Psarl-eyed 2% 25

CULTURE MEDIA

Thne letter "a" after a number (on previous pages) lndzcates that
drinking water 1s added to the culture either in the form of
damp blotting paper or as a corked tube of water contalnlng a
wick of blotting paper.

Ne. FOOD Weight Ratio
' (aunces)

. Wheat
Wheat + wheatfesd '
"Farex" + Yeast + Honey + Glycerol BB
Wheat + wheatfeed +glycerol onwa:damprpadg;,:-ar*
~‘of‘cotton wool i ST
Wheat + whestfeed on a damp pad*_;,j
Wheatfeed + yeast o T
Wheatfeed + yveast on. a damp paé
- Whestfeed + yeast + glyccrol B
-Be tle culture (Famllﬁfﬂostrlchlda')
o e -,frolled_Oats +iyeast
’”hffrol¢@é oats:




7

Stock Lighs -

-.WeLghb Ral ;o_r,_.”fJ

CoNOe e BOOD

w_gq;'-"fWholemaal flour + yeast
240 Wheatfeed + rolled oats & fi_ 3 oo i1
P e Wheatfesdive grassmeal  + yeast + shortex "20 lO 1:2
26. Groundndts _ o
27. Haricot beans

28. - Bubter beszns o

29 wCowPeas + dried green peast Ll

21, ' VWheatfeed + flucose + Yyeast + flycer 1 ' 8:2:1:2
32. Wheatfeed + fishmeal + yeast + cholesterol - Bi8ii:1

R.W. Howe

SLOUGH, BUCKS, U.K.

TROPICAT STORED PRODUCTS CENTRE
MINISTRY OF OVERSEAS DEVELOPMENT
I. Wild type strains
COLEOPTERA

Anobiidae
Laszoderma serrlcorne Cyprus, 1964

Sllvanldaa ERRE S R SRR R
Oryzaephilus supinamensis . & ... . - Créte, 1964
Oryzaepnilus surinsmensis e T Cypris, 1964
Cryzaephllius surinamensis (bicornis) Crete, 1964
Oryzaephilus surinamensis (Small) e Far East, 1967

Stegoblum Cew
_Tenebrlo___;_”_gﬁjr
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Stock Lists

2. New. Mutants s NAL

q3§g,§Otes Culture malntalnedﬁ o gencrdl purpas@-only, ﬂ5ﬁ_q
R s supply 16 schools and col1egpm for teach¢ng PR
and. resesrch g . i

PRIVATE BAG, HAMILTCN
MINISTRY OF AGRICULTURE & FISHERIES
RUAXURA ANTIMAL RESEARCH STATION

Stock List: Tribolium castaneum

1. Wild type strains derived from strains imported from .. .-
Edinburgh. . _

2. Mutant strein carrying Caromosome II mutant pearl (p)
obtained from Tribolium Btock Center, Berkeley, Celifcrnia.

H.H. Meyer




4o Db . _ : _ ::tfféiféfr

NS TU"‘E FCR PLANT FROTZCTION
AGRICULTURAL FICULTY

I w;ld type strain

 LEPIDOPT:RA

Gelechiidae _
: Sgtotrasa cerealella_(clit,),
Phycltxdae i -
m.a M Zell.

- CULEQFTERA

Bostrzchldae
" Bhizopertha .d.szm.m (F.)

Bruchidae )
Acanthoscelides obtectus (Say;

Cucujidae

Cryptolestes spp. (Species not yet identified, but ferrugineus
and ‘pusillus are present)

Curcullonzdae__m
‘Sitophilus zeamals Motsch.

Sitophilus crgzaﬂ {(L.)
ultcghllus granarlua (L.)

Dermestldae

14 aenhl us”mercator ”rauv.}'
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. Stock Lists

Tenebrmonidae _
- Gnathocepus corngtgg (g ] : |
Pglorus spp. CSpec1es not yet 1dent1£1ed but ratzeburgm and

‘Subdepreseus are present)
Tensbrio molitor L.

Fibolium castaneud (Herbst)
_T*xbollum ccnfusum Puv.

All insects are orlgznatéd'frod stbrehouses'éﬁd mitks from Croatia;,
Yugoslavia. They are reared in a lab- under constant circumstances
during 3-4 yearss Only species Irogoderma , graparium is of unknoun

origin, collected from imported foodstuffs. This speczes is nnt ‘found
in Yugostavia yet. o

II. Mutants

Tribolium' confusum

Chromosome III
Yugoslavian black (=bz)--Yugoslavia 1969 (report of A.
: Sokoloff, TIB 13)

zlatgo~ﬁarunic




NEW MUTANTS

Ao Tribolium castaneum

reduced juvenile wrogomphi #2. {(rju-2, bokoloff, 19?6) [
Found in-descendants of b p-+ x irradiated &% - Since :

recesa;ve. it must have occurred in .the b: E.sﬁock to .

ic @ ] 2 i rosse jespeclally since it was.

“yéfoun 1n qumte a number'of v1als set up. thh the same- stock.

Be Dachs.

(Leh, Sokoleoff, 1976 Dominant). Found in backcresses of
+/% 3‘(1rrad1ated at 4000 r) x au lod‘£'$ were back=.
crossed to au lod p. Characterized by a shor enlng of the
legs ana the antennae. The leys are not arffected at ‘the
coxa, trochanter or femur, but the tibia is reduceu to about
. balf the normal length. The tarsal segments fuse into a
solid mass, which may be definitely separated by a tibio-
.tarsal joint, or the tibio-tarsal complex may fuse into a
solid mass. The antennae segments exhibit a variable desree
of fusions: the club segments and the distal funicular sege
wents may be fused into a solid mass but the pedicel and
-scape are not affected. The first two proximsl- segments of
‘the ‘funicle may not be affected:  Hecausé of their short legs
the walking behavior is yreatly affecteds . .. _

Ce Confusum~like

;(cfl_-bokoloff 1976).  In a series of metings in which the
: ed from normal Tribolium castaneum males irradisated
r x ay lod Eg¥)anajhence the'Fifwe : genotyplcally
au lod +/éj*were crossed back to ' A




and the club.' ”here 1s some varlablllty 1n expresslon, (some beetles _
'hav1ng agnnrmal on one 51de or the other, and the other antenna _showing
fusions) but on the whole the mutasit can be. easily recognized by the
fact that segments 6-8 of the funicle and 9~10 of the ciub: are 1nvolved

in fusions. Note that the c¢lub may ve free of fusions whil
is affected, while there are no cases in which only the club sl . -
fusions while the funicle is not affected. HNote also that segments 4«5““
and 5-6 may occasionally be involved in fusions.

.. Table 1.

 Distribution of antennal fusions of the mitant “Hused antennal’
seguents~9" (fas-9) in T. castaneun.

Left | Males Females

,¢ Qf4.5t 6*8 9-1edﬁ.f;ﬁwfs u_s_,j:-.:g;?ﬂ,gf'girfvyw




CALIFORNIA STATE COLLEGE IDAN BERNARDINO
SAN BERNARDINO, CALIFORNIA

Mortalitg:pi;mntants;:gargd_gt;dgffergnt;temperaturgs.

A preliminary experiment has been ‘carried out to test the
effect of temperature on the survival of mutants reared contlnuously
in each of .three temperatures. . - s

The mutants were obtained from the Tribolium Stock Centers
About 30 adults from each mutant stock were introduced inte a jar
containing standard medium, and allowed to lay eggs for 24 hours.
The eygs were then subdivided into .six vials, euch vial containing
approximately 50 e.gs.. Two vials were placed:in & walk-in chamber
maintained at 292 C., two were placed in- a cablnet at room tempbra~
ture (249 C.), and two were placed in an imcubator maintained: z:
36% C. The eggs were allowed to develop to the adult stage, ana the
number. reachlng the adult stage was’ ‘recorded. The result& showi .ag~
average mortallty for the two vmals, are g&ven 1n Table le

. - Hh;le the experlmental results need to Ye . greatly expanded_
for a more firw conclusion; the data clearly show that some mutants
have the same mortality under all three tempsratures (e.g., py);
other mutants have a greater mortallty at - the: ‘higher temperature

(e hibit e ater mortality at the =
1ly, some exhibit a,greaterviaﬁﬂiﬁ
‘or lowered (e.ge, .
oxe; appears o havegi'éifh
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Notes - Research

o temperatures from

ogg to adults

2o Temperature -(:?'C)

Limkage growp - Mutant 2% 2% 36°

= 1 W msh Bl sp0 o sten
W 35.3 17.3 She2
o R 259 3041 2740

3g;iﬁ;gz :m. ?téy;  ;1 :i:a&;gﬁ

N . |

4242 Be2 o HgL
34,9 24.§ . 13.2__

67.1 55,0 55,8
40,8 12.5 65.2

F 31

<
o o

iv

o .lgd

<
b
k.

37.0 16.0 55k

viI . pe W5 350 667

e 59 340 L 69

i e 72k 3997 60.




Notes -~ research

. FAUSTINI, DARYL L.
'DEPARTMENT OF BIOLOGY

SAN_BERRARDINQ,_;gaQ_

Lack of par h gel

: Halsteadﬁ(l969) ‘has shown that T, audax and T. madens -
‘are . closely rela e&“species,'s;nce crosses petwsen them Droduce
a few,-st@rlle, hybrids. Although a few: ‘ecologicals 1nvest1gatlons
have been undertaken these species have not been lnvestlgated
from«the genetic. standpoint.- i

Aside from other insect orders in which this phenomenon is
known to be commorn, parthenogenetic #erOdUCthH igs quite rare
inthe Coleoptera (Suoma$alnen, 1969 )¢~ Akthough this characs
teristic has shown to exist in a rumber of weevil species (Suo-
malalnen, l969},;so far it has not been. demonstrated in Tribo-
lium. The purpose of this study was to determine whetheT
parthenogene51s exists in Tribolium.

Matérials and methods

From about 2000 pupae of T. audax and of T. madens
agllowed to develop into adults, twenty.-adult beetles were se-
lected and isolated in vials containing fresh wholewheat flour
and brewer's yeast. These females were allowed to lay eggs for
three days, then transfiered tc new vials for four days. The
four~day egg-lay flour was discarded. After the beet. 5 were
transferred into.a new vial containing fresh flour the old
f'”?day vial wis examined for larval activity. If no activity
was observed after two weeks the flour-was discarded. At the
d ~two.montis, a new series. of virgin female adults was

i rted and the” old ‘seriss sacrlfzced SThesvials wers: kepu Rial
an environmental chamber malntalned dt 290C and 70 percent rela-
tlve humldlty. f' e

In th .perlod of SiX: montbs, oveh_whlch thls experl#j: _T
=) “lsolated;186"T"': 2 =1
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- My thanks to PLofessor A Sokoloff for his valuable
advice and assistance in this experiment. (This proiject was
funded by Army Grant RDRD LP 11790-LS.).
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Absence of & genetic: maternal ‘effect onegy surface-in TriBolium
audax ané T. madens.

Introduct;on

Dawson and Riddle (1975) discovered that females of T.
castaneum lay sticky or non-sticky eggs. If the eggs are sticky
they pecome flour-covered; if they are non-sticky the surface
of the egg appears wet and transparent-like. They haV* ;ered
this phenotyplc trait ‘as "weird egg"if This trait is du &ty |
maternal effect exhlbltedbe femdles homozygous for ‘& single
recessive gene. The purpose of this study was to determine
whether thisg" trazt eXlSts 1n elther T audaxfor T»:maden$5w~*ﬂ
and to:_what exte' + RS . : : :

Materlals and methods

ehfollow1ng;procedure was t@llowed for_beth
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Dawson, P.S5, and R.A. Riddle 1975. A genetic maternal effect on
Sletor surface in Tribolidm ﬁastaneum.. The Journal of Heredity
663 3Lk=32y EE - : e

FAUSTINI, DARYL

DEPARTMENT OF BIOLOGY

CALIFORNIA STATE COLLEGE, SAN BLRNARDI.NO N
SAN BERNARDINO, CALIFORNIA

The effect af sex and ;rradxatlon on cross‘.

over 1n Trlbolzum Castaneum

Markers on linkage group III of Trlbolmum castaneum were:
used to determine whether (1) sex has any influence on recombination
and (2) whether irradiation has any influence on recombination in this
Linkage group.

Four wild type male Tribolium castaneum beetles were exposed
to gamma rays at a dosage of 5000 rads. “These m males were mated with
non=irradiated females homozygous for aureate (gg% and Yight ocul..r
diaphram,(lod},_located on. 1inkage III and yearl ‘2) located_on linkage

16 terozy g males and'femalea obtaxned  ére . -
o au- od/a Jod; Eyﬁ beetles of the opposite sexs The-f
'controlT non-irradxated?ﬂgroup was treated. the sanme. way ‘but the ori-
ginal males were not irradiated.

As-seen in Tables -1 and: 2, dn pon-irrsdiated beetles there

. part by Uss. Army Resesrci Office grant LP L1790-1s
' and con ract 13545L. TR T T L L e T
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enotynesvo Served in. backcrosses of e
. iﬁfaﬁiatedranc non- 1rrad1ated female beetles. (i.e. ++*/au lod;

i Tatﬂe'l . Parental and recombinan p

" TOTAL NUMBER  PARENTAL RECOMBINANTS
CROSS OF PROGENY PHENOTYPES Cau-lod

Females o -.1 f -%
Irradiated 2729 2202 527 19.31
Non-irradiated 2142 1769 373 17.a

Table 2. ‘Parentdal and rGCbmbfnant'phEnotypes observed in backcrosses of
irradiated and non-irradiated male beetles. (i.e. ++*/au lod;
+/p ¢ X au Jod/au lod; p/p +).

TOTAL NUMBER  PARENTAL RECON 3INANTS
CROSS ~ OF PROGENY _ PHENOTYPES au-Tod ~ =

Males n | %
Irradiated 2566 1760 | 806 _31'41

Non-irvadisted 2581 ls 727 2817
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Larvel dispersal of taree Triboliun species

Int:pduction

Numerous Tribolium researches have conducted studies on dis-
persal in the flour beetle. The principal focus has been upon the
adult, particularly T. confusum and I. castaneum (e.g. Ghent 1966,
Naylor 1959y 1961, Prus . 1933‘ Wool 19697, . Aduits obviously possess
the capacity for covering much greater dlstances than do larvae;
however, the more meager dispersal abll;ty of larvae should not be neg-
lected. The ability of larval stages to travel over moderate distances
may be an important component of species survival. Avoidance of can-
nibalism, access to grain of high nutritional quallty, and lack cf phys-
ical disturbances to tunnels may signific anﬁly inc¢resse larval survival.
The larval dlstributmon of three. Tribclium specles in homogeneous
culture medanm was inwestisatad. '
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. Results

. Dispersal u
as a radial pattern, ;
parsmeter. The lo sampllng qua ats ‘werée lugped lnto four
categories of four quadrats each, representlng dlstance from the con-
tainer midpoint: 2.6 ¢m; 5.1 ¢m, 6.7 cm, and 7.9 cm. Table I lists
the percentage of each larval pepulatxon sampled within each distarice
category. After & days T. brevicornis - ‘was' found in moderate numbers
throughout the containers; ' T. madens was more frequently sampled. in the
central quadrats, and fully 95% of the T. castaneun larvae were fourd
in the center of the experimental containers. After 10 days, each
species was located noticeéably farther from the midpoint; with T.
brevicornis found principaily in the most distant quadrats. At 1b
8Y8y Le madens and T. castaneum larval distributions: remained largely
unchanged from the 1O0~day ssmple, whereas T. brevicornis larvae at-
tained & uniform dxstrlbutxon throughout the eontalners.

A factorial analysis of variance was performed on the number
of larvee of each species in each quadrat over time (Table II). The
species and distance main effects had significant F-values at p{.05,
as did the time x distance, species x distance and the time x species
x distance interactions.

Discussion

2; brevicornis larvae clearly moved yreater distances than did
I. madens or 1. castancum larvae. Within 6 days, nearly ome=-third of
the Lo brevzcernxs ‘larvae nad reached t Tfarthest corners of their con~
taaners, wihereas. nearly'two-thards ef’T. ‘madens and practicylly all of
To castaneum larvae ‘had not moved from thelr initial location. . That

'differances in dzspersgl pattern are not due exclusively to larval szze
is seen by a comparison of mean.larval. lengths at each: samplzng period -
(Table III). At all three sampllng perlods, T. madens larvae were

"dlstance"" e



TABLE I

~ fMé¢n<?¢r¢§##%s§£¢?_l%rvaewﬁithiﬁ.e¥¢hu¢£8taﬁser¢ategary_aﬁﬁth:eertimgnpeiiodsi'~

SPECIES .

T. 'grencornis L e e
S s et .2 ek

6.7 1 a0 et s

B Y

T. madens 2.6 61 Ll L6
5.1 S W12 .26 .21
6.7 .12 L1 i20 -
7.9 L1k .18 L1b

T. castaneum 2.6 .95 b3 W41
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o000 Analysis of veriance on number of larvde per quadr

e ':*5L63k*”ﬁ“m'r g
D:r.sta.nce(D} - 15 3238 10.614*
Cmxs ok ek 2678
T x D 30 9.847 3.252%
5 x D 30 12.981 y.287%
TxSxD o 5.900 1.616%

Résidual 288 3.028

* Significent at the .05 level
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ppear im~ . .
aﬂ@lngt'a

lies bility is a complex phenomenon
simple : P

function of larval size.

. I, brevicornis larvae are notable in that their patterns of
disper ﬁ__wétéﬁatbstantiallx_differentﬂfrpm.gi.madensJand,gg astaneum.
Larvae of the latter two species were distin ishable jn dispeérsal
pattern after-%gdays, but Eere similar in théulo and ltnday gamples.
Further testing in larger experimental containers might further delin-
¢ate larval dispersal ability. '
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Naturally occurring mutants in stored produce warehouses in Iugééié#ﬁéén

Examination of samples of flour beetles derived from & number of

stored product warehouses near eb, Yugoslavia, have yieldgd a -
ber of gutatlons. Lagreb, Yugoslavia, have yielded & mun

One,. prevxous%g recorded, is an autosomal semldominant black
body color mutant (b") allelic with the previously descrlbed MeGill

black. & second mutatlon, referred to as marcon (mar) is a sex=- .
llnkedlre essive mutation mod*szna the normally biack eye into a
reddish ohe. The war mutant ic & much petter marker for the X-chrom
moscme than eyespdz—(es) or even tue es” ~ allele. The third mutation, .
christened "fused antennal segments~3 (£ as-é)“ is an autosomal reces=-
sive which produces fusions of the funicular and club segments of

the antemna. It differs from fas-l1 in that fas-l does not involve the
more proximal segments 3-4 of the funicle. It resembles fas-2 in that
segments 3l ang 5~6 of the funicle and 9~10 of the club are affected,
but in addition in fas-3 segments 6-7 or 7-8 are involved in fusions.
Often blocks of segments 6=10 or 7-10 or &-10 are formed, resu¢uﬁng in
a fairly solid mass. A further difference is that £ 2 antennae are
often,“elbowed," aVcnaracterlstlc seldom ‘seen in fas~2. : S :

Table i snows the dzstrlbutlon of fusxons of antennameres ;n Ja;ﬂ
the two sexes. - o . o . ; R T

linkage studies of fas-3 and mar are in progress.

ct 135451.) i
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r;stlca (Park,_
”'"1965}3 - These
Bt

enerby budbet was-lnmtmated“CKlekowskl, yrus. oyromska—Rudzka 196?)
using strain cl of L. castaneum. During measurements of ‘production a
heterogenelty was found within this strain. It is possmble that. the
strain‘could evolve and change ;ts characterzstzcs or split into tuo__
sub-stralns. o

The aim of this paper was to describe the difference observed
within c¢I strain, the number of larval instars being the criterion
for division. Such-features as" growth curves, maximum wemght, and the
time of reachlng thla maxzmum as well as the duratzon.of development
were- ascerta;ned. B : _ . .

Methods

Two serles of *'&lvzaual cultures, 25 in each. were run

o#er.loo dayse Theagfdlﬁm of each: larva consisted of Zg of -
baker's powdered ye

(95% and 5%, by welght). The cultures were -

synchronzza'-

..:".impl.- 'amns. el T T




_Notes = Research ..

duals 1n respect.of thezr maxlmum WElght, the tlme of reachzng{thls
maxlmum vemgh and: the ight o : . K of

n é“andﬁ7 instar 1ndLV1duals showed 51gn1f1cant'.:
dlfferences at a.probabl_”

Thea wo groups of" larvae dlfferred also ln duratlon of : -
develapment (Fig. '2)s The complete developwent  for a newly. hatched
larva to the adult stage in 6-instar males lasted _25.6% 0.82 days and
in 6-instar females to 24.88% 0.97 days, or 25.02+ 1.00 on the average
{Table 111}, The total aevelepmeut of 7-instar males lasted 28.17F 0.69
days, and that of females - 29,29F 1.5G days, of 28.73F 1l.13 on the
average. The dlfferenees ‘between the total duratxon of. developmenu, :
in 6~ and 7= instarmales and femaies are highly significant at . om - . .
bability level of 0.001 (for males - t = 8,41, for females t = ..i6).
The difference between: average duration of development for bath,sexes
is also highly slgniflaant (t 8 98). ' :

)
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opment cycle than ?—larval instar group.- The dxzferenc s in the'course
of arowth and in duration of development were statlst ally sign_fic&nt.
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Differences between 6 and 7-inster individuals in respgct 1o chosen features

Table 1.
of growth and development
ﬁllllll%illlm\&m lllllllll [ —————— e B kA B i o e e e e i e e e i b e N —————-
Sex Males Females
Comparison [p-inster |7-instar|df % B 6-instar | 7-instar{df| + P
. : . x/ ,
Maximum weight /mg/ 2406,7 2940.7 119 | 5,535 {<0.001 2443.8 2970.7]20 |5.570 |<0,001
Time of reaching : ,
maximum weight /days/ 16.0 18.4 {19 §39.200 [¢0.001 15.5 19,3120 |8.353 [K0.001
Weight on 72nd day
of life /mg/ 1861.7 2203.3 119 | 4.437 [«0.,001 1850.0 2300.7120 14.961 < .0.001
x/
Numbers are mean values.
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Table I1.

of growth and development

Differences between males end females in respect to chosen features

Instar group 6-ingtar T-instar

Comparison ivgl 29 af t P g7 Q9 af £ P
Maximum welght /mg/ 2406,7 | 2443.8 |12 | 0.549 | >0.5 2940,7 | 2970.7 | 27 | 04345 | >0.7
Time of reaching

meximum weight/days/ 16.0 15.5 | 12 | 1.228 | >0.2 1844 19.3 | 27 | 2.192 | £0.058
Weight on 72nd day _

of life /mg/ 1861.7 1950, 12 1.063 | >0.3 2203.3 2300.7 27 1.619 20,95

x/ Numbers are mean values.




Taolelll., Duration of subsequent instars =znd totesl development in 6- =nd 7-instar individuals

TiB-19

%04cn,

of el strain of Mh cagstaneunm
Group Duration /days/
T - pre-
Hdrﬂme‘ upa pupa vota
T T1 T1T 1V v Vi vii | PYP NeanZ S.D.
6-instar [A|1.00 4.00 2.00 2.00 4.00 3.00 - 2,08  7.08 25,160,802
g [1.00 4.00 2.00 2.25 3.75 3.16 - 1,72 7.00 24.88%0,97
lean 1.00 4.00 2.00 2.12 3.88 3.08 - 1.90  7.04 25.02%1.00
7-instar |d1.00 4.00 2.00 2.80 3.20 3.33 2.62 |2.05 7.17 | 28.17%0.69
Q[1+14 3.43 2.57 3.58 2.71 3.43 2.94 |2.92  6.57 29.29%1,59
Meen 1.07 3.71 2,28 3.19 2.96 3,38 2.78 |2.49 6.87 | 28,73%1.33
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Dietary effects on population growtirates in Tribolium,

Intzoduction

Preliminary observation showed that lentil meal, while permitting
the survival of Tribolium castaneum adults for many months d¢id not al-
low population growth. This suggested that, incorporated inte favore
able foods, lentil would provide a source of hetercgeneity whereby the
rate of increase in numbers might be restricted. The mixing of lentil
with 12:1 combipation of wheat flour and yeast caused retardation of
the growth of populations from small numbers of virgin adults. Sub=-
sequently a 1:1 mixture of yellow maize meal and fish meal was used as
the favoravlie food.

kExperiment 1 considers the effects on population growth of
adding different amounts of lentil to a fixed amount of the maize meal/
Fish mesl mixture, whereas in Experiment 2 the total welght of ingred-
ients remsins constant and the proportions of lentil and favorable food
vary. Bxperiments 3 and 4 are concerned with the effects of ingredient
particle size variation.

Materials and Metbods

~Experiments 1 & 2: the ingredients were yground and seived to ob-

tain partlcles of 4520-710 microns, and were placed in xlass jars which
were 5 om in diameter and 6.5 cm high. The surface was seeded with

five (Experiment 1) or four (Experiment 2) virgin adults of each sex

aged up to five days. The Jjars were closed with organdie and kept in
darkness. Randomized blocks desxgns with six replications were used.
Experiment 1 was conducted at 25° and 70% RH, Experiment 2 at 30 and
S54% RH. Live final instar larvae, pupae and adults were counted at
intervais. Analyses of variance were performed on the square roots of
the counts. Means were compared using Duncan's (1955) multiple range
test., In Experiment 1 all itreatments contained 5 g each of maize
meal and fish meal; one itreatment lacked lentil, the rest included 2.5,
5, 10, 20 and 40 g of lentil meal. In Experiment 2 there were 30 g of
total ingredients per treatment; one treatment contained 15 g each of
maize meal and fish meal; in the others the weights of each of these
materials were 12, 10, 7.5, 5 and 3 g, in addition to which there were
6, 10, 15, 20 and 24 g respectively of lemtil.

-Experiment 3: the basic medium consisted of 20 g of a 1l:il
wixture of maize meal and fish meal of particle size 420-710 microns.
10 g lentil were incorporated as particles of 0-150, 150-420, 420-710
or 710-1000 microns, or as split lentils. The media were seeded with
four virgin adults of each sex.
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-Experiment 4: particles of 180-250 and 420-710 microns were
used. 10 g of lentil of each size range were mixed with 20 g of 1:1
maize mealffish meal of each size range. Five virgin females and three
viggin males were used for seeding. The experiment was conducted at
30" and 75% Ri.

Other details for Experiments 3 & 4 were as in Experiment 1.

Results

-Experiment 1& 2: numbers of larvae and pupae increased rapidly,
then felil to zerc. Adult numbers also peaked, but their decline was
relatively gradual. In Experiment 1 the population growth rate fell
with increase in lentil content. Peak adult numbers in the treatment
containing 2.5 g lentil were anomalous in that they were smaller than
those in the treatment containing 5 g lentil (Table 1). In Experiment
2 there was little evidence of a graded response to leatil content by
the immaturestages. Adult numbers tended to fall with increase in
lentil proportion (Table II).

-ixperiment 3t 27 days after seeding there was marked retarda-
tion of larval development where the finest lentil particles were
used, Overall retardation of population growth was greatest where the
size of the lentil particles equalled that of the favorable food (Table III).

~Experiment 4: 41 days after seeding there were more pupae
in the lentil-free treatments than in those containinglentil. In the
lentil-free tireatments, adult numbers were higher where the finer
particles were used. The largest reduction in adult numbers was
produced by the coarser grade of lentil in maize meal/Fieh meal of
the same particle size. With the finer maije meal/Fish meal, there was
a slight tendency for the finer lentil to depress adult numbers more
than the coarser grade (Table IV).

Discussion

The mixing of lentil with maize meal and fish meal substantially
retarded population growth, even where the amount of favorable food
remained constant. Bhattacharya and Pant (1969) found that lentil
had a low food value for irogoderma granarium because of a cholesterol
defieiency and the presence of a growth-inhibiting factor. The posw
sibility exists that in our experiments lentil ingestion occurred due
to an inability to distinguish between or to separate different mater-
ials of similar particle size. Population prowth retardation could
have followed because of the nutritional qualities of the lentil.
Reduced intake of favorable food might also have had an effect. Var-
iation in environmental volume and packing density appeared not to be
responsible for the results obtained. Extra consumption of time and
enerygy during searching activities in lentil~containing mixtures con-
celvably led to aiminisaed yopulations. Uvercrowain, seemed not to be
a factor in the resul.s, since population density was usually lower
in lentilecontaining treatments than iz those lacking lentil. There
was no evidence of increased cannibalism in the presence of lentil.



‘March, 1976 107

Table I, Experiment 1: mean numbers of live final instar larvae,

pupae and adults,

Weight of lentil (g) in addition to
5¢ maize meal and 5 g fish meal

B 0 2,5 5,0 10,0 20.0 40.0

Days after
seeding
 larvae 36 116% 75° 2P e 3 4@
Pupae 36 9% 33 of g° 1¢ o°
Adults 63 210% 130° 1897  142%° 115° 44

Table II, Bxperiment 2: mean nuwbers of live final instar larvae

pupae and adults,

, Weights (g) of maize meal (M),
fish meal (F)} and lentil (L)
— M15  Mi2  M10 M7.5 M5 M3

F15 ™2 , M0 F7.5 F5 F3

6 110 115 120 124

Days after
seeding
Larvae 37 202 21%  23® 0% 54 b
Pupae 37 17 17% 20% 245 o524

Aautts 59 6% o™ g% 3™ 2 ¢



¢

Table III. Experiment 3: mean numﬁers of live final instar larvae,
Pupae and adults.
Particle size (microns) of 10 g lentil
mixed with 20 g 1:1 maize meai/fish
* meal of particle size 420-710 microns
Kone 0= T50 150-420 420-T10 710=-1000 Split
added lentils
Daya after |
seeding .
Larvae 27 32? o? 16 11° 2620 33
Pupae 55 12° 19% 11 P 10° 7°
Adults 55  212%  141°  140° 8g° 107°° 15530
Tgble iv, Experiment 4: mean numbers of live pupae and adults,
Particle size (microns) of 20 g 1:1
maize meal/fish meal
180-250  180-250 180-250  420~710  420-710  420-710
Particle size {microns)
of 10 g lentil None 180-.250  420-710 None 180250  420=710
Days éfter seeding
Pupae 41 1502 6° 177 117? 81° 530
Adults 68 8 84° 93° 202" 104° 56°
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_ In the followins tables, means in the same row lacking a letter
in common are significantly aifferent, ' *
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Infestibility of faba bean by Tribolium and other storage inseéts.

Infestation potential of 12 species of storage insects on two
cultivars of faba bean (Vicia faba L. var. minor), which has recently
been introduced into Canada as aopotential protein suppiement for animal
feeds, was determined at 27 ~ 30°C and 70% RH. When survival and re-
production was used as criteria, whole seeds were resistant to attacks by
all insect species except Tribolium castaneum (Herbst). Even T. castaneum
~died on whole beans of 'Ackerperle’ and 'Diana' cultivars in 10 weeks, other
11 species died in 1-6 weeks - all without reproducing. C '

Cryptolestes ferrugineus (Steph.), Oryzaephilus surinamensis (L.),
T. castaneum and T. confusum {du Val) reproduced on crushed beans: E gen-
eration, however, was rarely produced even after 20 weeks. T. castafieum
was the most successful pest of faba beans, continued multiplying siowly
on crushed beans even after 32 weeks and performed equally well on both
bean cultivars,

The following storage insects did not reproduce at all on crushed
faba beans, but survived between 2 and 16 weeks: Acanthoscelides obtectus
(Say), Cryptolestes turcicus (Grouv.), Oryzaephilus mercator {Fauvei),
Sitophilus granarius (L.}, S. oryzae (L.}, S. zeamais Mots., Tribolium audax

Halstead,
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Morphological traits and elassification of Tribolium.

Taxonomists rely on many morphological traits to place
an organism in its proper family, genus and species, and vari-
ation in one or more attributes still enables the taxonomis:t to
place a specimen in its proper category.

To cite an extreme case zs an example from Triboclium,
a specimen of labiopedis, which modifies the labial pPQLps into
legs bringing the fotal legs to four pairs, would still enable
even the most inexperienced taxonomist to place such a specimen
among the insects instead of the arachnids, since the speclmen
looks more like an insect than a spider, and the possession of
two pairs of wings, the anterior pair modified inte elytra,
would place it in the Coleoptera.

Matants affecting the antannase and the tarsi present s
special problem because the segment number in the antennae may
be reduced (from the normal one of 11 segments to a much smaller
number) end the number of tarsal segments may be considerabiy
modified so that the characteristic formula of 5=-5-4 torsal seg-
ments in the first, second and third pair of legs no longer
holds. Thus, for example, the tarsus may consist of at most
one segment in Fta (Fused tarsi and antennae) and in many speci-
mens of Dachs (Dch) the tibia is reduced in size and the tarsi

fuse into a solid mass vhich may also be intimately fused with
the tibia.

One of the relisable traits for separsting T. castaneunm
from T. confusum is the size of snd distance between the Eyes:
T. castaneum cen be identified by having an interocular distance
equivalent to one eye width (when the ventral aspect of the
head of the beetle 1s examined) while T. confusum is recognized
as having an interocular distsnce equivaleént to two eye widths.

The interccular distance attribute is no longer reli-
able to classify one mutant of I. castaneum from T. confusum:
in the "confusum-like" (cfl) muTslon the head is considerably
modified In shepé so that the bee.le resembles T. confusum more
than T. castaneum (see Fig. 1). Indeed, when I Tirst discovered
it among some nongdl L. czstaneun beetles I thought it was a
contamination! Without tThe antennse as an accessory gid in
classification 1 am cerizin the reader would have difficulty in
determining whether the mutant be .ongs to T. castaneum or T.

confusum.
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I thank Mr. Daryl Faustini for helping to obtain SEM
micrographs of this interesting mutant.

This investigation was supported by U.S. Army Research
Office grant LP11790-LS and contract 13545,

SOKOLOFF, A,
DEPARTMENT OF BICLOGY

SCHOOL OF NATURAL SCIENCES

CALIFORNIA STATE COLLEGE, SAN RERNARDINO
SAK BERNARDINO, CALTFORNIA

Reletive position of the genes aureate, black, and light
ocular diaphragm.

The relative position of the genes black (b) light
ocular diaphragm (10@% and aureate (au) in linkage group III

of T, castaneum is b-lod-au. The distances between the genes

varies, depending on The cross: b++/+1od au ¥ x + lod au/+10d aw &

give these recombination values: au-lod = 18.32; b-lod =
21.05; b~au = 37.93. The reciprocsl crosses give au-lod = 27.67;
b-1od = 1%.97 and b-zu = 39.79.

Clearly, recombination values between b - lod in the
female are larger than in the male, while in 15d-s80 they are
larger in the female. For the larger distance covered ¥ prau
the sex differences in recombination are not gsignificant.

This investigation was supported by U.S.A.R.0. grant LP11790-LS
and contract 13545(.

' SOLIMAN, M. HANT

DEPARTMENT OF MICROBIOLOGY AND GENETICS
THE UNIVERSITY OF NEW ENGLAND
ARMIDALE, N.S.W., 2351, AUSTRALIA

Maze-learning in T. castaneum as influenced by selection for
food preference.

By repeated runs in a T-shaped maze 'Lerner and Inouye
(1968) demonstrated that T. castaneum adults are able to learn
and that this ability could be increased by artificiszl selec-—
tion. In their experiment no aversive stimulation wss used.
However, learning is known to play an important role in feed-
ing of insects where feeding preferences could be modified by

the previous experience ( Dethier,1966). Thus the present

report is concerned with the effect of the presence of garlic
powder, which seems to have an aversive effect on the behavior
of T. castaneum, on the learning ability of the beetles to dis-
criminate between garlic (40%) ard standard medium.
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The runs were performed in the same way zs in the ge-
lection experiment (this issue of TIB). The only difference
was that the beetles assigned for the losrning experiment were
run 3 times, each time using insects that had chosen the
gpecified medium. The progeny of the beetles in each geners—
tion was split info two groups, one for the selection experi-
ment {(run once) and the other group for the learning experi-
ment (run thrice.) Individusls used in the learning experi-
ment were not used for the artificial selection for food pre-
ference. If the number of insects for any given run was ex-—
tremely small tThe runs were not centinued, as was the case in
G4 for the garlic line.

" Table 1 indicates that rerunning the beetles that chose
the standard medium had improved thelr performance. This im-
provement was more p-onounced in the initial generation GO
(from 58%) to 94%) than for (3% and G4. These results indicate
that selection for desirable behasvior improves the sbility <o
learn this behsvior.

On the other hand, selection for an undesirable medium,
such as garlic, resulted in an aversive response and did net
change the learning abllity of the beetles concerned. On the
contrary, in G4 males learned net to choose garlic (negative
learning). This negative response was more pronounced for
females than for males. The improvement from GO to G% in the
learning ability of the males in the garlic line may be due %o
the ability of the males to adapt to garlic in their breeding
environment up to G3. Lerner and Inouye (1968) have nlso
found that selection for running speed can also result in se-
lecting for ability to learn in the males but not in the females.
The present observations led to the conc._usion that food pre-
ference, although it has a genetic basis, could be altered by
behavicoral factors; one of which is learning.

References
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Artificial selection for food preference in T. castaneum.

In the present experiment, artificisl selection was applied
to examine the genetic basis of food preference for either standard
medium (95%) whole wheat flour and 5% dried yeast) or garlic medium
(40% garlic powder).

Material and Methods

Beetles less than one week o0ld were used. They were starved

for 24-hours before being introduced into the empty arm (Source) of
a Y-shaped maze (Soliman, 1975). The beetles selecting the arm of
the maze that contained the standard medium (Normal line) in the
initiel generation, GO, and subsequent generations were reared on
that medium. Beetles selecting the garlic medium (Garlic line)

were bred on garlic up to G3 after which they were bred on standard

meéium to procduce progeny tested in G4. This was done due to the
low viability of the beetles resred on garlic medium. In each gen-
eration after maze selection, the selected insects were left on

the appropriate medium for 3 days after which eggs were collected
for a period of 24~-hours. Progeny of G3 and &4 were separated into
sexes. No more than approximately 50 individgais were used in =a
single run. All beetles were incubated at 20°C and 70% k.H.

Results srnd Discussion

The results for the preference test in each generstion of
selection are summarized in Table 1 for the complete data. Fig. 1
presents the results of the percentages of the beetles that chose
either medium calculated from the total number of beetles that
left the source (active). From this graph it is evident that the
preference of the Normal line for the standard medium has increased
from an initial frequency of 50% at GO to a maximum of 96.7% for
females and 94.2% for males at G3. However, there is a slight
decrease at G4, where 88.4% of the active males and 86.1% of the
active females preferred standard megium. It appears that both
sexes behaved in a similar manner {(X° = 0.2 and 1.6 for G% and 4).

Chi-squared values for the difference between the two media
within each generation and line showed increasing significance from
Gl to G4. In GO and Gl there was no difference in the preference
of adults for either medium. The decrease in the garlic preference
for the line selected for garlic preference is unexpected. TFrom
the selection results and the observed low viability of this line,
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% PEETLES CHOOSING APPROPRIATE MEDIUM
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Response to artificlal selection for preference to either
stendard Tribolium medium or medium supplemented with 40%
garlic powder. Standard deviations of ercentages, SD,
were calculated from the formula SD :4@(1—q)$}100 where P
is the percentage of beetles choosing a given medium [out
of N number of beetles that left the sourcd expressed as
a decimal fraction.
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it seems that the concentration of 40% of garlic has a harmful
effect, possibly as that previously observed for phenyl-thi-car-
vamide (Soliman, 1974). Therefore, it could be postulated that
the observed results for the behavioral selection in this line are
due to a negative feedback mechanism to counteract this harmful
effect. The negative response to garlic was more pronocunced for
males than females. This sex difference could be due to some
secondary sexual characteristic interferring with chemoperception
of the two media which is probably locslized in the antennse _
(Soliman, 1975). In the silk work moth (Bombyx) the male shows

a strong behavioral reaction to bombykol while the female does
not, which indicates that the femsle is lacking a receptor speci-
fic to bombykol end related substances (Schneider, 1963).

The present results indicate that the avility of the beetles
to distinguish between the two media is under genetic contrel. It
is worth mentioning that the rapid response obtained in such a
short period of time has slso been observed by Lerner and Inouye
(1968) who selected for speed of maze-running in both T. castaneum
and T. confusum. This rapid response may indicate that the number
of genes which control food selection may be small in the present
case. More detasiled and controlled experiments will undoubtedly
reveal useful information about the genetics of food and habitat
selection by the flour beetles as a behavioral mechanism for
adaptation to their varisble and available environments under
natural and semi-natural conditions. The use of the wide range of
antennal mutaents in Tribolium will enhance this field of investi-
gation since food seeking and selection ig mediated by the antennse,
the senscory organ for the olfactory cues in the flour » otles
(Soliman, 1975).
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Esterase isozyme of some Tribollium strains.

Introduction

Isozyme patterns detected by gel electrophoresis are useful
genetic markers in a large number of animal and plant species.
Separation of proteins by electrophoresis is now the most sensitive
method &available for detecting genetic variation, in animal and
plant populsations.

We know of only two preliminary reports on the use of this
method with Tribolium. Since this beetle is one of the most com-
monly used laboratory insect in population research, we feel that
additional information on isozyme patterns in this insect may be
useful for many colleagues.

In this report we describe the results of extensive work
with one group of enzymes--namely Esterases--in two species of
Tribolium.

Materisls and Methods

A general descriptlion and discussion of the methodology of
el electrophoresis frem a genetic viewpcint is given by Lewontin
%1974). We shall assume that the reader ig familiar with the
principles, and describe only those aspecis relevant to our own
work.

(1) Gel Preparation. We used 6% Acrylamide slab gels and
a continucus, C.1M Borate buffer system pH 8.2

(2) Homogenates. BSingle beetles were homogenized in 0.1 ml
of 10% sucrose in O.1M Tris-Borate-EDTA buffer, pH 9.2 (Shaw and
Prasad, 1970). Bromphenol Blue was added to the homogenizing
solution to form an znodally fast-migrating front line.

(3) Separation. Samples of about 25 microliters of the
homogenate were introduced into pockets in the acrylamide gel.
Gels were run in constant current of about 4 mA per cm of gel
width, for about 2 hours, in the refrigerator.

_ (4) Staining was done in O0.1M phosphate buffer, pH 6.5,
using o-Naphthyl Acetate as substrate and Fast Blue RR as dye
(Shaw and Prasad, 1970). At room temperature, bands appeared
within 15-30 minutes.
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(5) Pixation and preservation of the gels. After stsining
for about 2 hours, the gels were [1xzed overnight, in a 5:5:]1 mixture
of water: Methanol: Acetic Acid. Thoey were then placed on filter
paper and held tighti by a plece ol Nylon bolliug cloth at room
temperature for about % days. The gols dried and remained at-
tached to the filter paper. (Acrylamide gels do not adhere to
the nylon). The dry gels may be stored in this way for extended
pericds.

Regults

All esterases we measured migrated to the ancde (in other
work, using starch gels, we found indicatiocns of some cathodally-
migrating esterases, but these sre not included in the report
since they were not analysed in any detail). Four esterase sys-
tems could be detected which we numbered from the fastest (Est-1)
to the slowest (Est-4).

There were differences in esterase patterns between adults,
larvae and pupsze.

I. Adult esterases

(a) TIribolium castaneum, the black strain CS bb (see stock list).

In the course of our work with this strain, seversl inbred
lines were propagated in which different vaeriants of Est-l pre-
dominated. TFour of these variants are illustrasted in Fig. 1. The
variants 1(8), 2(F), and 4(FS) were the most common. 1n Some in-
bred lines there were two S bands. Very rarely, a fifth variant
was found with a weak fast band migrating ss fast as tlie anodal
end of the F band.

EST-2 appeared as one or two bands (Figure 1).

ESD-% and EST-4 usually appreared as diffuse bands, and
stalning was varisble.

(b) T. casteneunm - the wild type strain, CS++ (see stock list).

In this strain we found only two of the EST-1 variants;
either F or FE variants 2 and 4 in Figure 1. These variants were
electrophoretically identical to those of CS bb. In more than 200
beetles electrophoresed the slow variant (8) was never found.

(¢) T. castaneum - the eu strain (see stock list).

This strein was obtained from F., of & cross between a mutant
CS bb female and & normal, CS++ male (ﬁool and Mendlinger, 1972,
197%). We have tested two substrsing derived from it - eu++ and ex
bb {phenotypicelly showing wild btype or black body color) for
esterases.
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The esterase patiern of eus+ was similar to CS8++, and
that of eu bb was similar to CS bb.

(d) Tribolium confusum, the black strain CF bb (see stock list).

The esterase pattern of CF bb edults was clearly different
from all CS strains. (Fig. 2, c mpare cells 4-5 with 6-7/). The
fast-migrating esterases migrated faster than the F band of ESI-1.

1TI. Esterases of Immatures

The esterase patterns of Immatures were different from the
adult pattern. In all . castaneum strains the changes in esterase
patterns during ontogeny were similar. (Figure %). E8T-1 stained
more strongly in larvae than in adults. In the pupal stage EST-1
disappeared (in fact, this happened already in the guiescent per-
icd before pupation) and resppeasred in the older pupae, before
adult emergence. The first band to appear 1n the pupa was the one
described as variant 3. Another clear difference between larvae
and adults was apparent in EST-4 which stained much more gtrongly
in larvae.

In T. confusum (Fig. 2) the two fast migrating bands stained
clearly in the larva, disappeared in the pupa, and reappeared as
strongly-stained bands in the adult. However, in addition, a
strong band appeared in the pupal stage, which was not visible in
either larvae or adults. (Cells 1-3% in Fig. 2).

Those esterases which changed activity during ontogeny were
located, in both species, in the slimentary canal. Wh+ the in-
testine was removed from the larvse and electrophoresed separately,
31l activity was found in the intestinal homogenate and not in the
rest of the body.

III. Enzyme~substrate specificity.

The esterases were routinely gstained using ob- Naphthyl
Acetate as substrate, but they steined Just as well usingf - Naph-
thyl Acetate and d- Naphthyl propiocnate. Wheno- Naphthyl Laurate
were substituted, the EST-1 F bands stained well, but the & bands
were weak or invisible.

Discusgion

Egterases were chosen for this study because they are easily
separated end stained. Further studies on other enzymes are
under way.

, Qur experience with esterases shows that they can be useful
genetic markers for Tribolium strains and species., One advantage
of these markers is that they can be identified in the immature
stages (most available morphological markers are detectable only
in the adult stage). The esterase patterns of T. castaneum and
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T. confusum are clearly different from each other, while dif-
Terent T. casbaneum strains have the same bands, although not
in the same freqguencies.

The choicce of esterases as markors must be done carefully,
to avoid confounding genetic with ontogenelic diffcrences. LEST-1
bands cannot be used as markers in T. castaneum pups because they
disappear Jjust before pupation. A similar behavior of esterase
patterns during ontogenesis was described in Drosophila (e.g.
Berger and Canter, 1973, Korochkin, 1974).

Genetically, we analyzed only EST-1 bands in detail. The
F and B bands were first thought to represent two alleles at the
same locus. The frequencieg of 3, PS, and F in the CZ8 bb stock
population were approximately 1 : 2 : 1; (about 150 beeTles were
electrophoresed). From the stock we easily derived strzins with
only F a2nd only S phenotypes. Howsver, later work forced us te
reject this hypothesis, because of the following evidence:

1) We have 7 lines (derived from single pairs of a cross
of C8++ x CS bb, both with FS phenotype) which consistently
showed the IS phenotype in all their offspring for severai gener-
ations (as though they are fixed for the "Heterozygous" condition).

2) When these "mixed" lines were crossed back to the S
parent, there still was no segregation and all tThe offepring were FS.

3) In the coliection of approximately £#0 CS bb inbred lines
derived from the stock, there are some which segregate only 8 and
F8, or alternatively on F and FS, but not all three genntypes,
as should be the case in a two allzle, one locus modei. These
phenomena could be explained if horozygous FF or S8 were severely
selected against (lethal), but this is not the case since we have
flourishing "homozygous” F and 8 strazins.

We now suggest the following genetic model to explain our
results. The EST-1 bands represent two loci, F and 8, and each
has an alternative "null"” allele. The F site is composed of ftwo
closely-linked genes which we label Fl and Fs. The S site is
located away from F so that some racombination 1s possible. The
F and 8 genotypes could bhe Fl,F2 0 00 S

and
F ¥

1fo o O0S

If the model is correct, the "fixed" FS lines could arise from a
recombination event in a hybrid between F and S:
Fng O F152 IS 0oC O

AT ————. e RO + T—————n————
00 & F. T, § 00 0
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The "double null"™ (ro EST-1) case may be almost lethal
because such cases were not detected. Recomblnants having only
one F band {such as variant 3 in fig. 1) are rare because link-
age between Fl and F2 igs very tight. We have soeme evidence to
the effect thit both™F and S sites may be linked to the black
locus (the similarity of eu bb to CS bb and of eu++ to CS+¥ zlso
hints in +this direction). More dsta are being gathered to verify
the genetic model.
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The response of Tribelium confusum to Penicillium isclates
in the medium.

As part of a study of the relationship of storage fungi
to stored product insects, we gcreened Penicillium isolates
for nutritional and/or toxic effects on Tribolium confusum.
Penicillium-wheat cultures were ground into a g our and fed
to neonatal larvae. Table 1 lists some examples of the
varying effects of the 18 gpecies (29 is lates) tested. FEn-
hancement of larval growth from sn isolate like P. chrysogenum
meant rapid larval growth, early pupation and early adult
emergence, The adult was not larger than the control adult
beetle., BSome isclates had little or no effect on the beetles
(P. citrinum). Others were definitely inhibitory with sdults
averaging somewhat smaller and larval periods longer. Mortal-.
ity in this gr up was high. One isolate of P. expansum caused
52% mortality and one of P. purpurogenum 98%.

Many of the isolates were known mycotoxin producers.
Several i1solates of one species with known differences in pro-
duction of toxic metabolites (exemple: P. viridicatum) gave
variable results. These results were not consistent with toxic
metabollite production., Consequently, we f{ound no corr.iation
between the avility of a Penicillium isolate to producs a
nycotoxin and its effect on T. confusum.
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Table 1. - Some examples of the effects of Penicillium isolates

on the growth of Trjibolium confusum.
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Penicillium Average weipght (mg)

isolate: Larva (20 da.) Pupa Adult
viridicatrum 2.3 3.5 2.7
viridicatum 2.2 3.4 2.7
chﬁysogeuum 2.3 3.4 2.6
cyclopium 2.1 3.4 2.7
patulum 1.9 3.5 2.8
CONTROL 1.2 3.5 2.7
citrinum 1.3 3.4 z.7
cyclopium 1.1 3.4 2.6
viridicatum 0.9 3.0 2.4
rubrum 0.4 2.9 z.5
expansum 0.2 2.8 2.2
purpurogenum 0.2 2.7 2.1
eXpansum 0.1 2.7 2.0
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Food preference of Tribolium confusum Duv, belween gound
wheat and wheat flour,

Tribelium confusum Duv., is considered to be a secon~
dary pest which 1s associated with crushed or ground cereals
and cereal products. In the present paper the food preference
of 1. confusum on two kinds of food, sound wheat and wheat
flour, was scudied by means of fTechnique whereby the insects
were free to chose their food.

An apparatus gimilar to that described by Loschiavo
(1952) was used. It consisted of 2, 4 or 8 tin small sectlons
? em in height that were put fogether in a cylindrical cham-
ber 14 cm. in diameter. 1In the center of the chamber was z
hole 2 c¢m in diam¢er. The chamber was put in & plastic. vessel
with cover (Yoshida, 1975). Each section was filled with equal
weight of foods: 68, %4 or 17 g in 2, 4 or 8 sections respec-
tively; sound wheat alternated with wheat flour. Ten unsexed
sdults of the beetle ware introduced into the center hole and
sllowed to chcoose their food freely. The test insects were con=-
fined to the chamber 7 days at about 20°C and /5 per cent R.H.
The chambers were then opened and the number of beetles in each
gection was counted. Some beetles were found outside of the
chamber in the vessel. The experiments were replicated 5 times.

The result of the experiment was shown 1n Table 1.

Table 1. Distribution of 10 adults of Tribolium confusum in food

preference between sound wheat and wheat flour.

Chamber Divided Number of Bestles
Into Sound Wheat Wheat Flour Cutgide
Mean + S. . Mean #+ 8. E. Mean + 5. E.
2 Sections 0.2 + 0.447 S.0 + 1.225 0.8 + 0.837
4 Sections C.6 + 0.548 9.2 + 0.44Y 0.2 + O. 447
+ 1.095

& 8 ctions 0.6 + 0.894 8.2 + 1.643 1.2

[

Almost 2ll beetles preferred wheat flour to sound wheat.

In addition to this it is worthy of note that the beetle showed &

marked tendency to aggregation. The values of Morisita's Ig
index, a measure of dispersion of individuals in a population,
were calculated (Morisita, 1959). The values are shown 1n
Table Z.
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Table 2. The vsolues ol I for gistribution of Tribolium confusum
among selccted seclions.

No. of Values of 1
Experiments Chramber Divided Into

- 4 Bections _ 8 Bections

1 1.600 2.85%7

2 l.422 2667

3 2,111 1.556

4 4, 200 : 3.022

5 3,101 ' £.932

A1l of the velues were larger than unity. The departure
from randomness of the distribution was significant at the 5 per
cent levels in all of the cases. This means that the distribu-
tion of beetles was contagious; 4 to 9 beetles were found fre-
guently in one flour section.
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A population csge for selection experiments involving Tribolium.

The population cages to be described were designed for use
in gelection experiments. The design fulfills several important
criteria needed in our experiments: 1) allows clear separation
between populations, 2) permits nastursl movement of beetles within
and between chambers, 3) facilitates removal and replacement of
vials of medium for censu¥® of progeny.

Covered, four-chambered plastic boxes, 8 %3/8" x 2 3/4",
(obtainable from Tri-State Plastics) are used (Figure 1). The
extreme chambers house the two separate populations. Fach cham-
ber is large encugh to contain five 50 x 25 mm shell vials which
can be filled with tThe appropriate medium. The vials are easily
removed for censusing progeny and for replacement with fresh
nedium. To allow for movement from one vial to another and from
one chamber to another, simple additions to this basic cage are
made. A small piece of paper, cut to size is put on the floor
of sach chamber to facilitate movement of the beetles on the
smooth plastic. Movement of the beetles between chambers is

facilitated by the use of adhesive tape "ladders” which can be at-

tached to the partition walls and to the sides of the vials. The
beetles are able to easily move from ocne vial to the r-xt and ©
one chamber to the next.

Though these population cages were specifically designed
for selection experiments, they can be adapted for use in many
experiments which reguire some separation of populations while at
the same time allow for beetle movement between populations.

»
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PAYLOR, CLARK L.

Method for photographing Tribolium mebaphase chromosomes.

Living male pupae of the species under investigation were
isolated snd held for dissection. The best results were obtained
from pupae which appeared to be in the midals of the pupal stage.
Pupse which are too young for this procedure appesr white and
glisteny, those which are too cld have attained dark melanization
Of their mandibles and compound eyes, and are generally of a dark-
er color than most mid-stage pupae.

The best metaphase chromosomes were found in the pupal
teates. The testes were dissected cut of the pupae in a solution
of 1% sodium citrate and placed immediately into a drep of
scetocarmine dye solution on a glaess slide. After five fo len
minutes, the drcp of dye containing the pupal testes was covered
with & glass cover slip and then observed under the low power of
a compound microscope. If any of the testicular lcbes were pre-
sent and undamaged, then the cover slip was covered with a piece
of paper toweling and pressed upon genbtly with 2 finger or an
eraser for approximately five seconds. After cleaning up any ex-
cese dye squeezed out from beneath the cover slip, the glide was
once again observed under the compound microscope. If =sny areas
were found showing metaphase activity under high-dry e aifica=
tion (4000X), the cover slip was ringed with paraffin in prepara-
tion for oil immersion observation.

0il immersion observation was done using a phase-contrast
microscope at 1250X magnification. Cells exhibiting the best
metaphase plates were photographed, using 4" by 5" cut film.

Tn order to increase the number of metaphase cells avail-
able, a method of administering colchicine To The pupas might
préve useful. As of yet, this has not been tried.
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Helpful hints for the insectary.

A number of useful techniques have been developed at the
Division of Microbiclogy insectary which may be helpful to other
individuals working with stored product pests. Some are believed
to have originated there, others have been gleaned from the ento-
mological literature. It is hoped that the following items will
facilitate culture propagation and handling by the reader.

A superior aspirator. Possibly the most useful tool for
handling fast moving, or delicate insects, the aspirator poses
at least a potentisl hazard. Even with a fine gasuze or wire
screen filter around the suction opening, the possibility of in-
halation or ingestion of insect eggs occurs (1). Consequently
the following fritted glass construction was developed. It alsoc
has the zdvantage of permitting high a2ir flow rates when handling
cultures by mechanical suction.
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Scparation technigues for incect cultures. 1n addition Lo
Lheir obvious usc Ln separating meberials by siwe, sieves can be
sbherwise utilized in the insectary. After appropriate size-range
separation a sieve fraction can still consist of insect larvae plus
cast skins and culture medium residues., The first operation should
be to blow most of the very light cast skins out of the sieve. If
appreciable undesirable material remains, living insects can be
separated by placing the retained material on a $60 sieve and
allowing them to cling to the sieve fabric. The sieve 1s then
tipped over to allow non-clinging items to fall into a pan. The
live material is then jarred into a separate recelver. Repetitive
~handling in this manner can nearly quantitatively 1isolate live
insects from ¢ lture debris. Pupae may similsrly be isolated
"py default'. '

Other unusual techniques deserving mention include placing
a mixture of adults, larvae and debris in s watch glass placed on
a small beaker nested inside a considerably larger one. The most
sctive fraction, usually adults, will be concentrated in the outer
beaker. Similarly the mixture may be placed on a slanted plan and
active material segregated at the lower end. DNegative phototropism
of certain species such as Alphitcbius diaperinus may Dbe utilized
by placing the culture in a flat pan one-third of which is covered
by a sheet of cardboard. Scon almost all adults will migrate to -
the dark portion.

Adult Oryzaephilus in crowded culture tend to walk upwards,
So one convenient way to harvest them is to place the culture jar
in a pail of CO, supplied by a regulator at ca 1 1b 281%. The
rim of the jar éhould be 1L - 1 1/2 inches above the .im of tThe
outer pail. Insects will walk or fall into the pail where they
will be rapidly narcobtized. Excessive exposure to 002 will kill,
however.

Maintaining security. Many times the investigator will
want to handle fast moving live insects. If they fly, sleeve
type cages are probably the only answer To absolute security, and
even they have faults. For crawling forms an alternative %o
the expensive and cumbersome oll-moated handling table is to
simply work with the culture jars standing in a tray of 70% alco-
hol or some reasonable equivalent. A polyethylene wash bottle
filled with 70-90% isopropznocl {(more toxic) is handy for "shoot-
ing" escapees or generally killing off unnecessary cultures, etc.

Volumetric equipment for insect handling. When stading
cultures, one of the most convenient ways of assuring that suffi-
cient seeding adults are added is to use small dippers To measure
them out. These may be made by fusing a % mm diameter Pyrex rod
ca 3" long to the edge of a 1 ml beasker. Brass cartridge cases,
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thoroughly cleancd and suilably cellibrated with soldered-on
wire handles are alsc useful. Cal. .20 cariridges cut very
short are useful scoops for measuring oult a few mg. of moth
egegs. The eggs should be weighed into a paper, transferred
to a case, their level marked, and the case filed to approx-
imately the correct height. Test dips of eggs may then be
weighed to zero in on correct length.

Lids for culture jars. For guart and pint Jjars 1ittle
problem of suitable lids occurs since two piecée self-sezsling
caps are universally available. The outer band can be used to
retain a pilece of 40-mesh bronze screen and/or a filter paper
disc. For larger or smaller jars, however, some easy method of
cutting clean holes in metal 1lids must be sought. Radio chassils
puncheg are the ideal solution. They are relatively inexpensive,
and are svailable in 1/16 inch increments from 3%/8 inch to 2
inch diameter. Consequently even small viasls may be provided
with wire screen closurggr For 1 gallon wide mouthed Jjsrs the

52

big meter-size punch 2- _ inches in diameter is excellent.
(Greenlee No 730 M or equivalent). This provides the investi-

gator with excellent rearing containers at minimal expense,.

Storage of culture media. The large two, three, and five
gallon wice—mouthed jers ('glass buckets") availsble from vari-
ous laboratory supply houses, or the Atlantic Glass Co. are ex-
cellent storage containers., Theilr 1%2 mm cap size permits ac-
cess by & large ladle or scoop for removal of contents. The
screw cap construction excludes insects. They are also adequate
substitutes for the more costly desiccators, normally u.:d for
constant humidity chambers. When used for this purpose the 1ln-
vestigator's ingenuity must be texed to design a suitable recep-
tacle for the gatured sslt solutions reguired.

Introduction of egg laying. Certain insects such as the
cadelle, Silamese grain bettle snd the cigarette beetle prefer
to oviposit in crevices. A4tificial crevices (2) may be provided
by placing a small piece of filter paper befween two microscope
slides, or. 1 x 1 inch zcrylic plastic squares held together with
rubber bands. The paper should be ca 1/4 inch smaller in dimen-
gion than the cuter members. Stacks of filter paper or blotting
paper.squares also are useful, but eggs cannot be seen when they
are used.

Footnotes

(1) Hurd, P.D. 195%4. "Myissis" resulting from the use of the
aspirator for the collection of insects. BSclence
119:814-815.

(2) Bond, E.J. and Monro, H.A., 1954. Rezsring the cadelle
(Tenebroides mauritanicus) as a test insect for insecti-
cidal research. Can. Ent 86:402-408
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Haydak's #1 mediumn.

Corn meal thru #30 zieve
Powdered skim milk #30 sieve
Wheat flour (white) *

Bran thru #3230 sieve

Breweré yeast

Wheat germ * thru #3%0 sisve

N

A

o

TIB-19

pa;ts by welght
parts by weight
parts by weight
parts by weight
part by weight

part by weight

* or 2 parts whole wheat flour instead of white flour

+ germ.

Haydak's #2 medium.

Add enough l+l honey and U.8.P. glycerin mixture to
the above mixture to produce a very dry, but slightly
cohesive paste, (About 30 ml liquid to every 100g

Haydak's #1).
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The division of microbliology insectary.

The object of this insectary is to provide constant sup-
plies of storage insects, both living and preserved, for research.
We ordinsrily discourage colonization of stored food pests by
District laboratories in order not to compromise their forensic
posture by the presence of excessive numbers of the very in-
secte whose fragments they are isclating from samples. It
therefore behooves the Division of Microbiclogy to provide a
centralized source of such insects. This is becoming more im-
portant recently, as economic considerations have forced many
other sources ®hich FDS could have utilized in the psst, to cur-
tall rearing activities. As far as can be determined, ws now
possess a broader spectrum of stored food cultures than any
other institution in the United States! Uses of these stocks
Include reference materiagl for identificaticn of wheole, and
fragmentary insects, production of authentic insect fragments
for recovery experiments, and living insects for life-history,
package invasion, and pheromone attraction studies.

The more important beetle and moth pests of stored food
are listed below, together with comments on the status of those
currently meintasined in culture. (As of April 1, 1976,
Coleoptera

Anobiidse

Laslioderma serricorne - Cigarette beetle

Cultures are currently in good condition, szlthough they
have nearly been destroyed in the past by Pyemofes mites.
Considerable preserved material available.

Stegobium paniceum - Drugstore beetle

Cultures are not adequately vigorous. In spite of cul-
turing seversl isolates of this species on several sub-
strates, the species has never built up to satisfactory
levels. Possibly we are desling with enzootic disease.
Experimental rearing on Purins Trout Chow mey be success-—

ful. This species is susceptible to_E%emotes mites.
Considerable preserved material available,
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Anthribidae

Araecerus fasciculatus - Coffee bean weevil

Cultures have nearly dicd lwice due to desiccalion. This

species reguires more care than many storage pesls.

Colony may not survive. Some preserved materisl availlable.
Bostrichicae

Rhyzoperths dominica - Less grain borer

Good vigorous cultures. Susceptible to Pyemotes mites.
congiderable preserved material available.

Bruchidae

Acanthoscelides obtectus - Bean weevil

Good vigorous cultures. Susceptible to Pyemotes mites
Considerable preserved material available. :

Callosobruchus analis - never cultured at DM

C. maculatus - Southern cowpea weevil

Formerly in culture, but killed by Pyemotes mites.
Considerable preserved material on hand.

QL'chinensis - never cultured at DM
Cleridsae

Necrobis rufipes - Red legged ham beetle

Good vigorous cultures. Cultures can survive long periocds
of neglect. Moderate quantity of preserved specimens
available. Thig uncommon species may not be cultured in
sny other U.S. laboratory.

Cucujidae

Cryptolestes ferrugineus - Rusty grain beetle

- Cultures nearly dead.
C. Rusillus'; Flat grain beetle
Good vigorous cultures. Some preserved specimens on hand.
C. turcicus - "Turkish grain beetle™

Good vigorous cultures. Some preserved specimens on hand.
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Curculionidae

Sitophilus granarius - Granary weevil

Cultures a bit "slow" - may be diseased or parasgitized.
Susceptible to Pyemotes mites. Considerable preserved
material.

S. oryzae - Rice weevil

Cultures and Pyemotes susceptibility as above. Consider-
able preserved materisl.

8. zeamzis - Maize weevil

Cultures killed b& Pyemotes mites. No preserved material
available except for ca. 100 adults.

Dermestidae

Anthrenus flavipes — Furniture carpet beetle
Cultures very weak, will probably survive., Cultures can,
and ususlly do, survive long periods of neglect. Some
preserved specimens available.

A. verbasci - never cultured at DM

A. scrophulsrize - never cultured at DI

Attagenus megatoma - Black carpet beetle

Good vigorous cultures. Some preserved material available.
A. pellio - never cultured at M

Dermestes frischii - never cultured at DM

D. lardsrius - Larder beetle - never cultured at DM
D. maculatus -

Cultures died of desiccation. Some preserved material
on hand. -

Trogoderma glabrum -

Cultures dead, resson not determined. No preserved
material available. .
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T, inclusum - Larger cablnet beetle

Good vigorous cultures. This specics survivs long periods
of neglect. Scme preserved material avallable,

T, variable -

Cultures growing acceptably. No preserved material
available yet. '

Lenguri idae

Pharaxonotha kirschii - Mexican grain beetle o
Never cultured at DM
Mycetophagidas

Typhaea sterocorea - Hairy fungus beetle

Culture dead, reason not determined. No preserved
specimens available.

Nitidulidae

Carpophilus dimidiatus - corn sap beetle

Wever cultured at DM

C. hemipterus - Dried fruit peetle - never culbured at DM

C. freemani - never cultured at DI
C. lugubris - Dusky sap beetle

Cultures dead. Carpophilus reguire considerable care
on a day to day basis. Larvae pupate in damp sand.
This causes serious mould problems; however, if sand
dries out, pupae die. No preserved material available.

Ostomidae

Lophocaterés pusillus - Siamese grain beetle

Good vigorcus cultures. Cultures survive long pericds
of neglect. No preserved material available yet.

Tenebroides mauritanicus - Cadelle

Good vigorous cultures. Susceptible to Pyemotes mites.
Some preserved material available.
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Ptinidae

Gibbium psylloides - Humped spider beetle

Good vigorous cultures recovered from a total of %11
adults left as a result of Pyemotes infestation.
Considersble preserved material on hand.

Mezium americanum - never cultured at DM

Ptinus fur - White marked spider beetle

Never cultured at DM
P. tectus - Australisn spider beetle
Never culftured at DM

Trigonogenius globulus ~ never cultured at DM

Silvanidae

Ahasverus advena - Foreign grain beetle

Good vigorous cultures. BSome preserved specimens asvailable.

Cathertus guadricollis - Square necked grain beetle

Cultures killed by Pyemotes mites. Considerabls npreserved
material on hand.

Oryzaephilus mercator - Merchant grain beetle

Cultures killed by Pyemotes mites. Considerable preserved
material available.

O. surinamengis - Sawtcothed grain beetle

Good wigorous cultures. BSusceptible to Pyemotes mites,
Considerable preserved material availsble.

Tenebriconidse

Alphitoblus diaperinus - Lesser meal worm

Good vigorous cultures. Considerable preserved materisl
avallable.

A. piceus -~ Black fungus beetle - never cultured at DM

Cynseus angustus - Larger black flour beetle

Cultures moderately vigorous. We should attempt tc main-
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tain large numbers of this uncommon species. A fow
preserved specimens on hand.

Gnathocerus cornubus — Broad horned flour heafln

Never culbtured at.DM.

G. maxillosus -~ Slender horned flour beetle

 Cultures moderately vigorous. Some preserved material
available,

Letheticus oryzae - Long headed flour beetle -~ never
cultured at DM

Pzalorus ratzeburgi - Small eyed flour beetle

Good vigorous cultures. Some preserved specimens on hand.

P. subdepressus - Depressed flour beetle

Never culturéd at DM

Sitophagus bololeptoides

Diseased cultures obtained from ARS labs in Savannah.
We were unable to establish a colony of this species.

Tenebrio molitor - Yellow mealworm

Cultures surviving. This species could be culled from
the collection since it is avsilable in most pet shops.
Some preserved specimens on hand.

T. obscurus - Ddrk mealworm

Culture may be too small to permit reproduction, as males

and females proh,ably will not mature at the same time.
Some preserved material on hand.

Tribolium audax - American black flour beetle

Good vigorous cultures. Considerable preserved maberial
available.

T. cagstaneum - Red flour beetle

T, confusum - Confused flour beetle

Both of the above availlable as vigorous culbtures and
large amcunts of preserved material.
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T. destructor - False black flour beetle

Cultures o little weak, but app=ar Lo be cgtablished.
Very few preserved specimens on hand.

Lepidoptera
Gelechiidae

Sitotrogs cerealells - Angoumols grain moth

gé ..... Cultures killed by emotes mites. Some preserved larvae
L : evailable,

Phycitidae

Ephestia kuehniella - Mediterranean flour moth

Never cultured by DM
E. coutella - Almond moth

Cultures killed by Pyemotes mites. Considerable preserved
larvae available.

E. elutella - Tobacco moth

Cultures in acceptable condition. Considerable preserved
‘ larvae available. :

E. figulilella -~ Raisin moth - never cultured at DI

Piodia interpunctella - Indian meal moth

Cultures in acceptable condition. Considerable preserved
larvae avsallable.
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Keerntnerring, Austria. (9)

BLAKE, G.M., Pest Infestation Laboratory, Slough, Bucks, England.
(1%)

BLAKELY, W., Radiation biology; aging (9), University of Tlli-
nois at Urbanas-Champaign.

BOCZEK, J., 8Szkola Glowna Gospodarstwa Wiejskiego, Xatedra
Entomologii Stosowang, Warsaw, Poland.

BORLUNG, H.P., Statens Skadedyrlaboratorium Skovbrynet, Lyngby,
Denmark. (8, 12)

+BRESSONI, R., Institutode Nutricion de Centro America ¥ Pansma,
Guatemala, C.A.

+BRIEGLEB, W., Deutsche Versuchsanstalt, Fur Luft-Und Raumfahrt
E. V., Institut fur Flugmedizin, Bad Godesberg, Germany.

(13)

+BROWER, H., Stored-Product Insects Research and Development
Laboratory, Savannzh, Georgia. (1,9,12)

BRUCE, W.A., U.S. Department of Agricultural Research Service,
Savannzh, Georgia. (13)

BRY, R.E., U.S.D.A., A.R.S., Savanrah, Georgia. {(12)

BYWATERS, J.H., 400 Larick Drive, Marian, Towa 52302 (7)

CALHOUN, R.E., Department of Biology, Queens College of the City
University of New York, New York (Flushing) N.Y.,
11367 (7,15,16) :

CAMPO, J.J., Instituto Nacionszl ie Investigaciones Agronomicas,
Madrid, Spain. (7)

CARBONELL, E., Imstituto Nacional de Investigaciones Agronomicas,
Madrid, Spain. (7,10)

CARCELES, F., Instituto Nacional de Investigaciones Agronomicas,
Madrid, Spain. (7)

+CARTER, A.H., Ruaskura Agriculturial Research Centre, Private
Bag, Hamil®ton, New Zealand. (7)
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+CHAMP, B.E., DIepartment of Primary Induslries. Edtomology Lnab-
oratory, Mei s Road, Indoorcopilly, B isbane, Queens-—
land, Australia. (7,11)

CHANG, T.H., Metabolism and Radisation Research Laborateory, Fargo,
North Dakots {(4)

CHAPMAN, A.B., Department of Genetics, University of Wisconsin
Madison, Wisconsin

+CHAPMAN, J.A., Department of Forestry and Rursl Develcopment,
Forest Research Laborastory, Victoria, B.C., Canada. (13)

CHAUDHARY, K.D., Universite Laval, Quebec, Canada. (10)

+CHAUDHRY, H.2., University of Gorakhpur, Gorakhpur, U.P., India,.
(3,4,13%)

CHAWLA, S8.5., Universite Laval, Quebec, Canads
CHERKOUSKAYA, A., Ya.
CHITA, Y.

CHIU, M., Radistion biology (9) University of Illinois at
Urbana-Champaign. (4)

CLARKE, J.N., Ruskure Agricultural Research Centre, Private
Bag, Hamilton, New Zealand. (7)

COHEN, E.,( Department of Zoology, Tel Aviv University, Israel.
12,13%)

COMSTOCK, R.E., Depaertment of Animal Husbandry, University of
Minnesota, St. Paul, Minnesota 55101. (7)

CORDEIRO, A.R., Departamentoc de Genetica, Universidade Federal
dc Rio Grande do Sul, Porto Alegre, Brazil. (7)

CORRIVAULT, G.W., Department of Biology, Universite Laval, Quebec,
Canada. (10)

COSTANTING, R.F., Department of Zoology, University of Rhode
Island, Kingston, R.I., 02881 (7,10)

CRAISE, . L.M., University of Californis, Lawrence Radiation
Laboratory, Berkeley, California. (9)

+CRENSHAW,J.W., ©School of Biology, Georgia Institute of Techno-
logy, Atlanta, Georgia. (7,9).
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+CRENSHAW, R.A., Zoology Department, University of Glawgow W2,

o =
=

CUTKOMP, 1I,.R., Department of Ent-mology, University of Minnesota,
St. Paul, Minnesota 55101 (7)

+CUTLER, J.R., Agricultural Scientific Services, Uepartment of
Agriculture md Fisheries for Scotland Edinbrugh, Scot-
land, Great Britain. (12)

DARMADJA, D., Fakultas Kedoteran Hewsn & Peternakan, Universitas
Udayana, Denpasar, Bali, Indonesia, (7)

+DAS, A.B., University of Gorakhpur, Gorakhpur, U.P., Indis, (17)

+DASGUPTA, J., Department of Biology, Jaswaharlal Institute of
Post-graduate Medical Education & Research, Pondicherry
605006, Indiana.

+DAVENPORT, L.RB., Armstrong State College, Savannsh, Georgia.

+DAVID, J., Faculte des Sclences de Lyon, Lyon, Rhone, France,.

DAVD, M.E., ZKansas State University, Menhattan, Kansas. (12)

DAVIS, G.R.F., Ph.D., Insect nutrition and biochemistry, Research
Station, Research Branch, Agriculture Canada, University
Campus Saskatoon, Saskatchewan. (3,10)

DAWSON, P.S., Department of Zoology, Oregon State University,
Corvallis, Oregon. (5,7)

TELAS CASAS, E., University of Minnesota, Department of Entomology,
Fisheries and Wildlife, St. Paul, Minnesota (5,13%)

DEL SOLAR, E., Instituto de Ecologia, Universidad Austral de Chile,
Casilla 57-D, Valdivia, Chile.

DEWEES, ANDREW A., Sam Houston Etate University, Department of
Biology, Huntsville, Texas, 77340. (5,7)

DIEZ-BARRA, R., Instituto Naclonal de Investigaciones Agronomicsas,
Madrid, Spain. (7)

DING, G., M.S. Radiation Biclogy. University of Illinois at
Urbana-Champaign. (9)

DUCOFF, H.S. PhD., Professor of Physiology & Biophysics and of
bioengineering - Radiation biology; aging; disease-resis-—
tance mechanisms in insects. University of Illincise
at Urbana-Champaign. (9,13%)

DOBAC, MATERESA, Institute Nacional de Investigaciones Agronomicas,
Madrid, Spain. (7, 13)



March, 1976 209
DIRECTORY —~ALPHARBETICAL
DUGUESCLIN, P.B., Victorian Plant Research Inst., Department of
Agriculture, Burnley, Victoris Australia. (&)
DUFFY, J.P., Bt. John's University, Jamaica, New York. (13}

DURKEL, ¥F.V., University of Minnesota, Deparbtmenl of Entomology.
Fisheries and Wildlife, 8t. Paul., Minnesota

DYTE, C.E., Pest Infestation Control Lab, Slough, Bucks,
England. (5,7.,8)

+EDWARDS, D.X., Department of Forestry and Rural Development,
Forest Research Laberatory, Victoria, B.C., Canada (7,13%)

+ENFIELD, F.D., Department of Animal Husbandry, University of
Minnesota, St. Paul, Minnesota. (7)

ENGLERT, D.C., Depasrtment of Zoology, Southern Illinois University,
Carbondale, Illinois. (7)

+ZRDMAN, H.E., Texas Woman's University, Denton, Texas. (5,7,9)

+BSPLINOS, A., Escuels Tecnica Superior de Ingenieros Agronomos,
Valencia, Spain. (7)

+FABER, W., Budesanstalt fur Pflanzenschutz, Trunner Str. 5,
Vienna, Austria.

FAIRFULL, R.W., Department of Animsl Science, University of Guelph,
Guelph, Ontario, Canada. (7) -

FERNS, PETER N., Department of Zoology, University College, Car-
diff, Wales, U.K.

+FLINT, H.M., Metabclism and Radistion Research Laboratory, PFargo,
North Dakota (9)

+FLORENTINE, G.J., U.S. Army Nastick Laborstories, Natick,
Massachusetts. (10)

+FRANKLIN, TAN R., OCSIRO, Epping. N.8.W., Australia. (7)

+FREEMAN, J.E., JTowa State University of Science and Technology,
Ames, Iowa. (7)

FREEMAN, J.A., Pest Infestation Laboratory, Slough, Bucks,
England. (12)

FRIARS, G.W., Ontario Agricultural Céllege, Department of Poultry
Bcience, Guelph, Ontario, Cenada., (7)

FUENTEES, C., Instituto Nacional de Investigaciones Agronomicas
Medrid, Spain. (7)

FUNDER, J.V., GStatens Skadedyrlaboratorium, Skovbrynet, Lyngby,
Denmark., (8)
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GALL, G.A.E., University of California, Davis, California. (7,1%)

GALLEGO-DIAZ, J., Instituto Nacional do Tnvestigociones Agrono-
micas, Madrid, Spain. (V)

GERBER, G.H., Canada Department of Agriculiure, Research 3tation,
Winnipeg, Manitoba.

GERDY, J., Department of Biology, Benison University, Grenville,
Ohio 4730223

+GEIBERT, P., Osk Park River Forest High School, Oak Park, Tllinois.
(10) |

+GILBERT, E., Department of Biology, W st Georgia College, Carroll-
ton, Georgia 30117

+GILES, P.H., Tropical Btored Products Centre, Slough, Bucks,
England. (5,12)

+GILL, KULEIR 2., Punjab Agricultural University, Department of
Genetics, Hissar, Harayanz, India. {(7)

GINGRICH, J., U.B8. Army Natick Laboratories, Natick, Massachusetts.

GOLD, P., Health Sciences; State University of New York, Buffzlo,
N.Y. 14214

GOLEBIOWGSKA, ZOFIA, Plant Protection Institutbte, Poznan, Poland.

GOMEZ BRENES, R., Instituto de Nutricion de Centro America y
Panama. Guatsmela, Guatemala, C.A.

+GONZALES RAMOS, P., University of Puerto Rico, Humacao, Puerto
Rico. (3,9)

GOODMAN, C., Department of Biclocgy, State University of New York,
Buffalo, N.Y. :

GOODWILL, ROBERT, University of Kenftuciky, Lexington, Kentucky
40506 (/) :

+GRAHAM, W.M., Lakehead University, Postal 8t. P., Thunder
Bay, Cntario, Canada. (7)

GRIFFING, T.C., University of Notre Dame, Notre Dame, Indisna. (5)
GRINYER, I., University of Guelph, Guelph, Ontario., Canada. (4)

+GROSCH, D.S8., North Carolina State University, Raleigh, North
Carclina. (4,7,8)
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GROSSMAN, M., PhD., Department of Dsiry Science, University of
Tllinois, Urbana, Illinois. (7,16) :

LORUNDMANN, A.W., University of Utah, Sslt Lake City, Utah. (3)

+HAFEE?Z, M.A., Queen Elizabeth College; University of London,
London, Englané. (,5)

BAGSTRUM, D.W., Insect Attractants, Behavior and Basic Biology
Research Laboratory. ARS, USDA, Gainesville, Florida (5)

+HALL, D.W., Tropical Stored Products Centre, Slough, Bucks, Eng-
land. (5,12)

HATLLAS, T., Statens Skadedyrlaboratorium, Lyngby, Denmark (5.,12)

HALSTEAD, D.G., Pest Infestation Lesboratery, Slough, Bucke, Eng-
land. (5,12,17)

HANKS, D.L., N.E. Missouri State College, Kirksville, Missouri
63501 (11)

+HARDIN, R.T., University of Alberts, Department of Animsl BScience,
Division of Poultry Science, Edmonton, Alberta, Canada.

(7)

HAREIN, P.X., University of Minnesota, Department of Entomology,
Ficheries, and Wildlife, St. Paul, Minnesota. (5,12,13)

+HATCH, M.H., University of Washington, Seattle, Washinglon. (L7)

+HAYES, T.L., University of California, Donner Radiatlon Labora-
tory, Berkeley, Californis. (4)

+HENZLIK, R.E., Ball State University, Muncis, Indiana. (9)

+HEUTS, M.J., F.A. Janssens Memorial Laboratory for Genetics,
Agricultural Institute of the University, Heverlee,
Louvain, Relgium. (9)

+HIGELAND, H.A., Stored-Product Insects Research and Development
Laboratory, Savannah, Georgia. (2)

BOFFMAN, GEORGE, Department of Biology, University of Southern
California, Los Angeles, Califcornia 90007

+HOGUE, D.E., Cornell University, Ithaca, New York. (10)

HOLSAPPLE, JOHN G., Applied Entomology Group, Pioneering Research
Laboratory, U.S. Army Natick Laboratories, Natick,
Magssachusetts, 01760. (2)

HOWE, R.W., Pest Infestation Laborastory, Slough, Bucks, England.
(5,12)
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HUBRER, 1., PnhD., Department of Bicleogy, Fairleigh Dickinson
University, Madiscn, New Jersey. (1,4,7,17--all of these
with specisal reference to cockroaches.)

HUGHES, A.M., Pest Infestation Laboratory, Slough, Bucks, England.

+HUGHES, M.A., The University of Newcastle upon Tyne, Newcastle
upon Tyne, England. (7)

HJUCT, L., Universite Laval, Quebec, Cansade. (10}

+JAMESON, G.W., Department of Agriculture, Victorian Plant Research
Institute, Burnley, Victoria, Australia.

JAY, A.E., N.E. Missouri State College, Kirksville, Missouri
65501, (1%)

JAY, E.G., U.S.D.A., H.R.S., Savannah, Georgia (5,12,13%)
JAYARAMAN, 2., PhD., Visiting Assistant Professor, Radistion
-blophysics. University of Illincis at Urbana-

Champaign. (9)

+JEFFREY, I1.G., Agriculture Sclentific Bervices, Department of
Agriculture and Fisheries for Scotland. (12)

JOHANNSEN, I., Royal Agricultural College, Uppssla 7, Sweden.

JOHNSON, GEORGE, Department of Biology Sciences California
State University, Hayward, California.

JUI, P.Y., University of Guelph, Guelph, Ontaric, Canada. (7)

+KAMEL, A., Stor d Products Insects Research Section, Ministry
of Agriculture, Giza, Egypt. (13)

KANGAS, D.E., N.E. Missouri State Ccllege, Kirksvilile, Missourl.
| (5)
KANNOWSKI, P.B., PhD., PFPhercmones and behavior, Institute for
Ecological Studies, University of North Dakota, Grand
Forks, North Dskota 58202. (2,5,13%)

KAPOOR (LYALL), R.P.D., c¢/o Rev., S.P. Lyall, S8t. Marin's Church,
Assuran, Gorakhpur, U.P., India. (5)

KASAP, H., Department of Zoology, University, Glasgow, BScotland,
J.K.

KATZ, F.F., BSeton Hall University, South Orange, New Jersey. (11)

KETM, BARBARA H., Department of Biology, Wheaton College, Norton,
Massachusetts 02766 (5).
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KENCE, A., Department of Ecology and Evolution, State University
of New York, Stony Brook, New York 117/91. (5,77

+KERR, W.E., Universidade de Bac Pauls, Faculdade de Medicina de
Ribeira Preto, Department de Genelica, Ribeirao Preto,
S.P., Brazil. (7)

+ KHARE, 1M.K., University of Gorakhpur, Gorakhpur, U.P., India.
(1,3)

- :KINNEY, T.B., United State Department of Agriculture, Agricultural

Research Service, B ltsville, Maryland. (7)

+KIRITANI, X., Prefectural Institute of Agricultural and Forest
Science, Oosone, Nangoku, Kochi, Japan. (5,12)

+KISSINGER, D.G., At%antic Union College, South Lancaster, Massachu-
setts. (3,7,17)

+KLASSEN, W., Metabolism and Radiation Ressarch Laboratory, Fargo,
North Dakota. (9)

+ KNUTSON | 7.V., Cornell University, Ithaca, New York,
KORUNIG, Z., Plant Protection Institute, Zagreb, Yugoslavia.
+KRAMER, J.P., Cornell University, Ithaca, New York. (11>

KRAUSE, ELIOT, Seton Hall University, South Orange, New Jersey.
{(7)

KRICHER, V.C., Wheaton College, Norton, Massachusetts 027/66.

+KRISHNA, S.S8., University of Gorakhpur, Gorakhpur, U.P., India.
(1,10,1%)

+LACHANCE, L.E., Metabolism and Radiation Research Laborstory,
TPargo, North Dakota. (7,9)

+LADISCH, R.M., Immaculata College, Immaculata, Pennsylvania. {(13)
+DADISCH, S.M., Immaculata College, Immaculata, Pennsylvania. (12)

LAI, P., M.S. Radiation biophysics. University of Iilinois at
Urbana-Champaign. (9)

LANGE, E.L., University of Wiscons n, Zoology Department, Milwaukee,
Wisconsin 53201 (5,7)

+LAVIOLETTE, P., Institut National des Sciences, Appliquees, Vil-
leurbanne (Lyon) Rhone, Frence, (12)
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TEACH, C.E., Insect Attractants, Behavior % Basic Blology Research

TLaboratory, A.R.S., U.S.D.A., Gainesville, Glorida 32601

LECATO, G.L., U.3. Department of Agriculture. Agricultural Research

Service, Savannah, Georgia. (5)

LEESCH, J.G., U.S. Department of Agriculture, Agricultural Resesarch

Service. Savannah, Georgia. (8, 13%)

LEMONDE, A., Universite Laval, Quebec, Canads. (10, 13)

+IFPORE, P.D., United States Department of Agriculture, Agricultural

Regearch Service, Beltsville, Maryland. (7, 13)

ILERNER, I.M., University of Californis, Department of Genetilcs,
' B rkeley, Californis. (2,5,7, 10)

LEVY, ORNA, Department of Zoology, Tel Aviv University, Israel.
(7)

+LINTS, F.A., Janssens Memorial Laboratory for Genetics, Haverlee,
Louvain, Belgium. (7)

LILOYD, M., University of Chicago, Chicago, Illinois. (5)

+LOSCHIAVO, S8.R., Canada Department of Agriculture, Research
Station, Winnipeg, Manitoba, Cenada. (5,10,12)

+IUM, P.T.M., Stored-Product Insects Research and Development
Laboratory, Ssvannah, Georgia. (5)

MANKAU, S.K., California State College At San Bernarainc, San
Bernardino, California 92407. (11)

+MANSINGH, A., Department of Forestry and Rural Development,
Forest Resesrch Laboratory, Victoria, B.C., Canada
(12, 1%)

+MARQUES, EDMUNDO K., Departamento de Genetica - ICN, Universidade
FTederal do Rio Grande do Sul, Cx. Postal, 1955, Porto
Alegre, RGS, Brazil. (7)

+MCDONALD, D.J., Dickinson College, Carlisle, Pennsylvania (5,79

+MCFARLANE, J.A., Tropical Stored Products Centre, Slough, Bucks,
England. (5,12)

+MCGINNIS, 4. J., Canada Department of Agriculture, Researcn
Station, Winnipeg, Manitoba, Canada.

+MCMULLEN, L.H., Department of Forestry and Rural Development,
Forest Research Laboratory, Victeria, B.C., Canada.
(5,12)

LEACH, C.E., Insect Attractants, Behavior and Basic Biology Research Lab.,
ARS, USDA, Gainesville, Glorida 32601.
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MERTZ, D.B., University of Illincis, Chicago, Illinois 60680 (%)

+MILANT, R., Universita, Institute Lazzero Spallanzani, Pavia,
Ttaly. (7)

MILLER, £.G., Stule University of New York sU Albany, Albany,
New York.

+MILLS, R.B., Xansas 8State University, Manhattan, Kansas. (5,12)
+MINSHALL, G.W., Idakc State University, Pocatello, Idaho.

MOCKX, C.B., N.E. Missouri State College, Kirsville, Missourl
63501 (13)

+MCORE, J., San Fernarde Valley State College, Northridge, Califor-
nia. (11)

MORGAN, M., 8t. 3B rnard College and B8t. Bernard Abbey, 8t. Bernard,
Alabama. (2,5)

+MORRIS, O.N., Department of Foresitry snd Rural Development, Forest
Research Laboratory, Victoria, B.C., Canada. (11
K 9 3

MUIER, W.M., Department of Dairy Scilence, University of Illinocis,
Urbana, Illinois, 61801

MULLEN, M.A., U.S. Department of Agriculture, Agricultural Re-
search Service, Savannah, Georgia. (5,12)

MURRAY, J.J., University of Virginia, Charlottesville, VA (5,7)

+MUSGRAVE, A.J., University of Guelph, Depsasrtment of Zoology,
Ontario Agricultural Cellege, Guelph, Ontario. (11, 12)

+NASHE, D.J., Coloradc State University, Fort Collins, Colorado. (2)

NATHAWSCN, M., Building 114, Argonne National Laboratory, Argonne,
Tilinois 60439

+NATON, E., BRBayer, lLandesanstalt f. Bodenkultur, Pflanzenbsau u.
Pflanzenschutz, Pflanzenschutz, & Munich 38 Postfach,
Germany. (5,10,12) '

NORRIZ, D.M., Department of'Eﬂtomongyg University, of Wisconsin,
Madison, Wisconsin 53706,

+NOWOSIELSKI-SIEPOWRCN, B.J.A., University of St. Andrews, Queen's
College, Dundee, Scotland, Grest Britain. (2,%)

+NUEZ, ¥., Escuela Tecnica Superior de Ingenieros Agronomos, Valen-
cia, Bpain. (7)

O’ BRIAN, D.M., Seton Haell University, South Orange, New Jersey 07079
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OGDEN, J.C., W. Indies Laboratory, St. Creix, Virgin Islands 00820

+PANT, N.C., I.%.R.I., Division of Entomology, New Delhi, India.
(5,10

+PARK, T., University of Chicago, Chicago, Illinois. (5,13)
PARTIDA, G.J., Kansas State University, Menhattan, Kansas. (12)

PAYNE, J.A., BStored Products Insects Lsboratory, ARS, U.S.D.A.,
Tifton, Georgia 31794,

+PEASE, R.F.W., University of Cslifornia, Engilneering Department,
Berkeley, Californis. (4)

PERRON, J.M., Universite Laval, Quebec, Canada. (12,13%)

+PRATT, J.JE, USS. Army Natick Laboratories, Natick, Massachusetts.
5,10 :

PRUS, T., Institute of Ecoclegy, Dziekanow Lesny, 05-150 Lomianki,
Pcland.

PREVETT, P.F¥F., Tropical Stored Products Centre, Slough, Bucks,
England. (5,12)

QUINTANILHA, A., Laboratorio de Biologia, Universidade de Mapuvto,
Maputo, Mozambigue.

RARINDRA, R.J., Agricultural College & Research Institute, Coim-
batore, India 64100%

+RAGHUV IR, ?.N., University of Bridgeport, Bridgeport, Connecticut.
9)

RAHOC, G.M., Sind Agricultural Ccllege, Tandojam, PakisTan.
RATSBECK, B.., U.&8. Army Netick Laboratoriss, Natick, Massachusgetts.

RASMUSSEN, D.I., Department of Zoology, Arizona State University,
Tempe, Arizona. (5)

+REDLINGER, L.M., Cocastal P ain Experiment Station, P anut and
Southern Corn Insects Investigations, Tifton, Georgia. (8)

+RICE, E.R., University of Miami, Coral Gables, Florida 33124

+RIEMANN, J.G., Metabolism and Radiation Research Laboratory,
Fargo, No th Dakota, (4,9)

+ROBERTS, C.W., University of Britigh Coclumbis, Vancouver, B.C.,
Canada. (7,1%)

+ROBINSON, R., Bibliography Center, Esling, Loncon, England.
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RODRIGUEZ, P., University of Texas, San Antonio, Texas 78285,

+ROPFEL, R.M., Stored-Product Insects Resesarch and Development
Laboratory, Savannah, Gecrgila.

ROSEBERRY, D.A., N.E. Missouri, Xi ksville, Missouri 63%501. (5)

ROSS, M.H., Virginis Polytechnic Institute and State University,
 Blacksburg, Virginie 24061

+ROTH, L.M., U.8. Army Natick Laboratories, Natick, lMassachusetts.
(5,10,12,13)

ROY, D., University of Kalnany, Distr of Nadge, W. Bengal.
India 741235

RUANO, R.G., Institute Nacional de Investigaciones Agronomicas,
Madrid, Spein. (5,7)

+RUMBALL, W., Department of Scientific and Industrial Resea ch,
Palmerston North, New Zealand. (5,7)

+SAHOTA, T.S., Department of Forestry end Rural Development,
Forest Research Laboratory, Victoria, B.C., Canada. (13)

BANCHEZ-MONGE, E., Escuelz Tecnica Superior de Ingenieros
Agronomos, Medrid, Spain. (7)

SANDER, K., RBiologisches Institut I (Zoologie) des Universitat.
Freiburg, Germany (3,4,6,7,11)

+SARVELLA, P.A., United State Department of Agriculture, Agricul-
tural Research Service, Beltsville, Maryland. (4,7)

SAUER, D.B., Plant Pathology U.S. Grain Mesrketing Research Labor-
atory, ARS, U.S.D.A., Manhattan, Ksnsas 66502

+SAXENA, K.N., University of Delhi, Delhi, India (10)
3j +8CHEIDT, G.C., Michigen State University, East Lansing, Michigan.

+SCHEINBERG, E., Animal Research Institute, C.E.G., Csnads Department
of Agriculture, Ottawa, Ontario, Canada. (7,16)

SCHURR, KARL, Bowling Green Stete University, Department of Bio-
logy, Bowling Green, Ohio. (2,9)

SELLIN, L., Seton Hall University, South Orange, New Jersey, 07079,

SELLS, G.D., WN.E. Missouri State Cocllege, Kirksville, Missouri
6%501. (13)

+SEIMAN, B.J., The University of Newcastle upon Tyne, Newcastle
upon Tyne, England.
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SHADDY, J.H., Northeastern Misscuri State College, Kinsville,
Missouri. (12)

SHRIVASTAVA, P.N., Agricultural University, Jabalpu , Madhya
Pradesh, Indis. (7) ‘

+SHUKLA , G.S;, University of Gorekhpur, Gorakhpur, U.P., India.
(1,13 .

+SIIHACEK, D.L., Stored-Product Insects Research and Development
Laboratory, Savannah, Georgla.

+SILLMAN, E.E., Duguesne University, Department of RBiological -
Sciences, Pittsburgh, Pennsylvania 15219, L

STILVELA, L., Instituto Naclonal de Investigacl nes Agronomicas,
Madrid, Spain. (7)

SIMONATTIS, R.A., U.8. Department of Agriculfure, Agricultural
Research Service, Savannah, Georgia. {(8,1%)

SINGH, N.B., Canada Department of Agriculture, Research Station,
Winnipeg, Manitoba, Canads. (5,12,13)

SINGH, P., Department of Scientific and Industrial Research
Entomology Division, Auckland, New Zeslasndd (5,12)

SINHA, R.N., Canada Department of Agriculture, Research Station,
Winnipeg, Menitoba, Canada. (5,10,11,12,13)

+SINHA, T.B., University of Gorakhpur, Gorakhpur, U.F., India. (17)

+3ITTMAN, K., McGill University, Department of Genetics, Montreal,
P.Q., Canada. (7)

+SLADEN, B., The John Hopkins University, Baltimore, Maryland. (5)

+SLATIS, H., Michigan State University, East Lansing, Michigan.
(7)

+8MITH, L.B., Canada Department of Agriculture, Research Station,
Winnipeg, Manitoba, Canada. (2,5) '

+SMITH, L.W., U.8. Army Natick Leboratory, Natick, Massachusetts.

+50KAL, R.RE, State University of New York, Stony Brook, New York.
7)

SOKOLOFF, A., California State College, San Bernardinc, California.
(2,5,7,10,11,1%,19)

SOLIMAN, M.H.. Depertment of Microbiclogy and G netics, Univer-
gity of New England, Armidale, N.S.W., Australis. =

+SONLEITNER, FRANK J., Unive sity of Oklsahoma, Department of
Zoology, Norman, Oklshoma (5,16)
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SOOMRC, B.A., Sind Agricultursl College, Tandojam, Pakistan.

+SPRINGHETTI, A., Universita, Instituto Lazzaro Spallanzani, Pavia,
Italy.

+BRIVASTAVA, U.S., University of Bihar, Muzaffarpur, India.

STAM, P., Department of Genetics. Wageningen (The Netherlsnds).
(7,16) '

+OTANIEY, M.S.M., George Mason College, Fairfax, Virginiaz. (3)

+8TROSS, R.G., University of Rhode Island, Department of Zoology,
Kingston, Rhode Island. (7)

+8UTER, SISTER M., St. Agatha, Immaculata College, Immaculata,
Pennsylvanis., (13%)

SU, H.C.F., U.S. Department of Agriculture, Agricultursal
Research Service, Savannah, Georgla. (13)

SVERDLOV, ELIYAHN, Tel Aviv University, Tel Av v, Israel. (7)

TAGARRO, M.P., Instituto Nacional de Investigaciones Agronomicas,
Madrid, Spain. (7)

+TAYLOR, CHARLES, University of California, Riverside, California.
{
\27537>

THOMAS, I., Pest Infestation Laboratory, Slough, Bucks, England.

+TINDELL, L.D., United States Department of Agriculture, Agricul-
tural Research Service, Beltsville, Maryland; also
listed under University of Georgia, Athens, Georgia. (7)

+TSCHINKEL, W., Cornell University, Ithacas, New York. (2,5,13)

UTIDA, ., Kyota'University, Kyote, Japan. (5)

<VAN VIECK, L.D., Cornell University, Ithaca, New Y rk. (13)

VAZQUEZ, A.W., Division of Microbiclogy, H.E.W., P.H.S., Food &
Drug Administration, Washington, D.C.20204

VEA, E.V., Department of Entomology, Fisheries and Wildlife,
University of Minnesota, St. Paul, Minnesota 55101 (7)

VILLENEUVE, J.L., Universite Laval, Quebec, Canada. (10)

VON DE KLASHORT, G., Koninklijk Imstitut Voor De Trupen, Amsterdanm-
Oost, The Netherlands.
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+WADDINGTON, CWH., University of Rochester, Rochester
(3,7)

New ¥York

WADDE, M., Department of Zoology, University cf Chicago,
Chicago, Illinocis 608637

+WAGONER, D.H., Metabolism and Radiation Research Laboratory,
Pargoe, North Dakota. (7,2)

WANNA, SAUD, M.S., Radiation bicolegy; mathematical biclogy.
University of Illinois at Urbana-Champaign. (9,16)

WARTOMCO, H., TFakultas Peternakan, Universitas Hadja Mada,
Yogvakarta, Indonesia.

+WATERHOUSE, F.L., University of 3t. Andrews, Queen's College,
Dundee, Scotland, Great Britain. (2,5)

WATTERS, F.L., Canada Department of Agriculture, Winnipeg,
Manitoba. (7,12}

WATT, J.C., Entomeclogy Division (17). D.S.I.R. Auckland,
New Zealand. {17)

+WATTIAUX, J.M., Janssens Memorial Laboratory for Genetics,
Heverlee, Louvain, Belgium. (13}

WEIJER, J., University of Alberta, Edmonton, Alberta, Canada.
(9)

WELSH, G., Donner Labcratory and Lawrence Radiation Laboratory,
University of California, Berkeley, California. (9)

WELSH, J.F., Humboldt State University, Arcata, California 95521

+WELLINGTON, W.G., Department of Forestry and Rural Development,
Forest Research Laboratorv, Victoria, B.C., Canada.

(5)

+WHITNEY, W.X., The Dow Chemical Company, Bioproducts Department,
Midland, Michigan. (12,13}

+WICHMAND, H., Director, Statens Skadedyrlaboratorium, Skove-
brynet, Lyngby, Denmark. (12,13}

WIENDL, F.M., Centro de Energia Nuclear na Agricultura (CENA)
Piraciacaba, Brazil. (9,12) :

WILLIAMS, P., Department of Agriculture, Victorian Plant Re-
cearch Institute, Burnley, Victoria, Australia.
(8,12,18)
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- +WILSON, S.P., Purdue University, Population Genetics Insli=-
tute, Lafayette, Indiana. (7)
WISTRAND, HARRY, Agnes Scott Collegs, Decatur, Gecrgia (5,7)

WooL, D., Tel-Aviv University, Department of Zoology, Tel-
Aviv, Israel. (5,7}

WRIGHT, VALERIE F., Department of Entomology, Fisheries and
Wildlife, University of Minnesota, St. Paul, Minne-
sota. (5,12)

- +YAMADA, Y., National Institute of Genetics, Misima, Sizuocka-
L ken, Japan. (7)

YANG, TRACY CHUI-HSU, University of California, Donner Radia-
tion Laboratory, Berkeley, California. {9)

YEH, F.C., University of Calgary, Calgary, Alberta, Canada.
YOSHIDA, T., Okayama University, Okayama, Japan. (5,12)

ZEHNER, J.M., U.S. Department of Agriculture, Agricultural
Regearch Service, Savannah, Georgia. (8,13

+7ZEIKUS, REGINA D., University of California, Department of
Organismic Biology. (11,19)

ZETTLER, J.L., U.S. Department of Agriculture, Agricultural
Research Service, Savannah, Georgia. (8,13)

ZISSLER, D., Biclogisches Institut I (zoologie) der Univer-
sitat D 78 Freiburg i. Br., Germany (3,4,6,7,11)




222 TIB~19
DIRECTORY -~ GEOGRAPHICAL

NOTE: An asterisk denotes the individual who, as
far as known, has worked or i1s working on Colooptera. The
plus sign {(+) before the geographical locality indicates
there was no current contribution. Since the information was
obtained from previous issues of TIB, there is no guarantee
that the informaticon is accurate.

AUSTRALIA

+Brisbane, Queensland

Department of Primary Industries

Entomoclogy Laboratory

Meirs Road, Indooroopilly '

*Champ, B.R., B. Agr. Sc., PhD., D.I.C. Entomologist, storage
pests, insecticide resistance. (7,12)

+Epping, N.S.W.
CSIRO

Franklin, Tan R., Ph.D., Geneticist. (7)

+Sydney
The University

Birch, L.C. (5)

Burnley, Victoria
Victorian Plant Research Institute
Department of Agriculture, Victoria

Amos, T.G., B.Sc., PhD., M,I. Biol. Behaviour and biology of
stored products insects. (2,5,12)

DuGuesclin, P.B., L.D.A. Insecticide resistance., (7)

Hogan, T.W., B. Agr. Sc., M. Agr. Sc. Principal Entomologist.

Jameson, G.W., B.Sc., Ph.D., Biochemistry of Insecticide
resistance. (7,8,13)

Semple, Ro.,., L.D.A. Insecticide resistance. (1,8)

WILLIAMS, P., B.Sc., A.R.C.S., Ph.D., D.I.C., M.I., Biol. Grain
?eration, insecticides and biology of grain insects.
g8,12)
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AUSTRIA

+Vienna I. Kaerntnerring
International Atomic Energy AJency

Binggeli, M.H., Ph.D.

BELGIUM

+Louvain

F.A. Janssens Memorial Laboratory for Genetics
Agricultural Ingstitute of the University
Heverlee, Louvain

Heuts, M.J., Professor. Genetics; population genetics. (7)
*Lints, F.A., Ph.D. Premier Assistant U.C.S5. Physiological
genetics., (7}
Scliman, M. Hani, PhD. Population and evolutionary genetics.
(7)
Wattiaux, J.M., Ph.D. Charge de Recherches au F.N.R.5. Age
' effects. (13)

BRAZIL
Piraciacaba
Centro de Energia MNuclear Na Agricultura
(CENA)

Wiendl, F.M. (,12)

+Porto Alegre, RGS, Brazil

Departamento de Genetica -~ ICN
Universidade Federal do Rio Grands do Sul
Cx. Postal., 1953

Laboratories of Animal Genetics:

Cordeiro, Antonio R., Professor. Cytogenetics. Population
Genetics. (7}

Marques, Bdmundce K. Assistant Professor. Radiation effects on
population. (8)

Winge, Helga. Assistant Professcor. Speciation (15)
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+Ribeirac Preto, 5.2,

Universidade de Sao Paulo

Faculdade de Medicina de Ribelrao Preto
Departmento de Genetica

Kerr, Warwick E. (7)

CANADA

+Edmonton, Alberta
Univergity of Alberta
Department of Animal Science
Division of Poultrv Science

Hardin, R.T., Ph.D. Quantitative Genetics. (7)

Edmonton, Alberta
University of Alberta
Department of Genetics

Weijer, J., D. 8c. Radiation genetics. (7,9)

Guelpn, Ontario

pepartment of Animal & Poultry Science
Ontario Agriculture College
University of Guelph

Friars, G.W., Ph.D. Population genetics (7)

Patterscon, D.L., graduate student. Population genetics.

+Guelph, Cntario

University of Guelph
Department of Zoology
Cntaric Agricultural College

Musgrave' AQJ-’ B-SC-; MaSC., Ph-Do; AoR-C.S., DoI-C.,’ PrOfeS—
sor. Symbiosis studies (mycetomes) and reprcduction in
Sitophilus, etc., (11,12)

+Cocperative Electron Microscopy:

Grinyer, I., Scientist., Department of Avian Pathology and
Wildlife Diseases, University of Guelpn. (4)
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Montreal, P.Q.
McGill University
Biology Department

Sittmann, K., Ph.D. Population Genetics. (7)

+0ttawa, Ontario

Canada Department of Agriculture
animal Research Institute, C.E.F.
Animal Genetics Section

*Scheinberg, Eliyahu, Ph.D. (7)

+Postal Station P. Thunder Bay, Ontario
Lakehead University

*Graham, W.M., B.5c., Ph.D. Behavior and biclogy of stored
products insects. {2,5,12)

+Quebec

Universite Laval
Department de Biclogie
Faculte des Scienceg Pures

Benskin, J., Ph.D. Post-doctorat. Endocrinoclegy. (13)
Chawla, $.S., Ph.D. Post-doctorat. Physiology. (13)
Corrivault, G.W., D. Sc. Professor. Histology. (1) _
Huot, L., D. Sc. Professor. Entomology and Physiclogy. (10,

13)
Perron, J.M., D. Sc. Professor. Entomology and physiology.
(10,13)

+Tunney's Pasture, Ottgawa, Ontario .
Department of National Health and Welfare
Food and Drug Directorate

Bray, D.F., Head. Biometrics Section. (16)

Saskatocn, Saskatchewan

University Campus

Research Station

Research Branch, Agriculture Canada

Davig, G.R.FP., Ph.D. Insect nutrition & Biochemistry. (10,13)
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Vancouver, B.C,
Univergity of British Columbia
Department of Poultry Science, Genetics Laboratory

*Roberts, C.W., Ph.D. Asscciate Professor. Population Genetics
(7} '

Borton, J., Technical Assistant.

+Victeria, B.C. . ~

Department of Forestrv and Rurael Development

Forest Research Laboratorvy

Atkins, M.D., Ph.D. Experimental Fcology. (5) I

Chapman, J.A., Ph.D. Physiology and study of attractants.
{Scolytid studies).

Edwards, D.K., Ph.D. D, spersal, survival and population dy-
namics. Periodic phenomena in insects. (5)

Mansingh, A., Ph.D. Nutritional Physiology. {l0,L13)

McMullen, L.H., Ph.D. Douglas-fir beetle blology and control.
Balsam Woolly Aphid, bioclogy and life history. (12)

Morris, ©.N., Ph.D. Insect Pathology. (13)

Sahota, T.5., Ph.D. Endeocrinclogy. (13)

Wellington, W.G., Ph.D. Experimental ecoclogy. (5)

Sinha, R.N., Ph.D. Ecology. (5)

Smith, L.B., Ph.D. Ecclogy and Population dynamics. (5)

Watters, F.L., Ph.D. Insect control. (12} ‘

Romanow, W., M.Sc. Insect surveys (12)

Winnipeg, Manitcba R3T 2ZMO
Agriculture Canada
Research Staticn

25 Dafoe Rocad

Loschiavo, S.R., Ph.D. Stored grain insect bioclogy. (2,5,10,12)
Insect ethelogy and biology.
*Sholberg, P., M. Sc., Microbioclogy of storage.
**3ingh, N.B., Ph.D. Bloenergetics oI storage insects, insect
physiology. (12,13) =
Sinha, R.N., Ph.D. Ecology of granary insects, mites & fungi. =

(5,10,12) :

Smith, L.B., Ph.D. Stored product insect escclogy, low tempera-
ture effects. (5,7,10,12)

Watters, F.L., Ph.D. Storage pest control, behavior & control
of stored product insects. (2,8,9,12)

* . Research Associate
**  DPost-doctoral Fellow
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DENMARK

Lyngby
Stateng Skadedvrlaboratorium

Wichmand, H., Director.
Hallas, T., cand. mag., research on pests of stored products.

Anevad, ¥X., cand. mag., biclogical investigations,

Borlund, H.P., Agronomist (Testing of insecticides).
_ Funder, J.V., Agronomist (Testing of insecticides).
;% Hallas, T., cand. mag., ressarch on pests of stored products.
Ft Nielsen, H., Technical assistant

Peaschel, XK., Technical assistant.

Rosenkilde, I., Technical assistant.

Wichmand, H., Director.

EASTERN NIGERIA

+Port Harcourt
The Nigerian Stored Products Research Institute

Onyearu, A.K., B.Sc. (London), Ph.D. (St. Andrews). Ecclogy
of infestation behavior and biology applied to control
genetics. (5,7,12)

ECUADOR

Pichincha
Siv. Dominigo de las Coloradas
Centre Cientifico Rio Palacgue

Rich, E.R., (5)

EGYPT

+Giza
Stored Products Insects Research Section
Ministry of Agriculture

Kamel, A.H., B.Sc. Agr., M. Sc. Ent. Biology and control of
stored grain insects.
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FRANCE

+ILyvon, Rhone

Faculte des Scienges de Lvon

Laboratolire de Zoologia Ooborale .
Segction d'Entomologic Exporimonta o el de Gonebicgue

TIB-19

David, J. Frofesseur. Nutrition and quantitative genetics in

Drosophila.

+Villeurbanne {(Lvon} Rhone
Laboratoire de Biologie
Institut National des Sciences Applidquees

Laviolette, P. Professeur. Head of the department.
Nardon, P., Assistant. Biclogy of irradiated insects.

GERMANY

+HBad Godesberg

Deutsche Versuchsanstalt
Fur Luft-Und Raumfahrt E.V.
Institut fur Flugmsdizin

Briegleb, W., PhD.D (5,13}

D 78 Preiburg i. Br.
Bioleogisches Institut I (Zoologie., der Universitat

Xuld, I., cand. biol.
Sander, Klaus, Dr. rer. nat. PhD.D
Zissler, D., Dr. rer. nat.

Fields of interest: 3,4,6,7,11
+Munich

Baver. Landesanstalt f. Bodenkultur
und Pflanzenbau, Abt. Pflanzenschutz

Neton, E., Ph.D. Control of pests: pheromone traps in
(5,12,13)

orchards.
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GREAT BRITALN

pundee, Scotland
University Dundeec

Department of Biological Sciences

Nowosielski-Siepowron, B.J.A., Ph.D. Staff member research-
ing in Stored Products Insects. (2,5)

Waterhouse, F.L., Ph.D. Staff member researching in Stored
Products Insects. (2,5)

+EFaling, London

Bibliography Centre

12 The Crossway

Robinson, Roy, N.D.R. Genetics and karyoclogy of Tribolium.
(3,&0

+Edinburgh, Scotland

Agricultural Scientific Services

Department of Agriculture and Fisheries for Scotland

cutler, J.R., B.3c. Stored Products Entomology. (12)
Jeffrey, I.G., Stored Products Entomclogy. (12)

Glasgow, Scotland

University of Glasgow G1l2800

Department of Zoology

Crowson, R.A. (17)
Kasap, H. (16)

+London
Oueen Elizabeth College

University of London

Hafeez, M.A., Ph.D.

Newcastle upon Tyne

Tre uUniversity of Newcastle upon Tyne, School of Agriculture

Bichard, M., Ph.D. Animal Genetics. (7)

Hughes, M.A., Ph.D. Genetics., (7)

Selman, B.J., Ph.D. Taxonomy of Coleoptera. Microbial
parasites of Tribolium. (11,17}
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Slough, Bucks
Ministry of Agriculture, Fisheries & Food
FPest Infestation Control Laboratory

Adams, R.G., Taxonomy & identification. (r7)
Blackman, Miss D.G., Insecticide resistance, {(53)
Cogan, P.M., Insecticides & resistance
Conn, D., Ph.D. (5,7,8)
Coombs, C.W., M.Sc. Ecology & behaviour. {5, 2)
Cox, P.D., Ph.D. Insect rearing. {12}
Dyte, C.EE' BSSC., MI Biol. Insecticide resistance & hormones.
8,13 s
Edwards, J.P., Insecticides & hormones. {8,13)
Freeman, J.A., OBE, Ph.D., FI Biol. Spread of pests by trade. (12)
Halstead, D.G., Ph.D. Taxonomy, ecology & behaviour. (2,5,17)
Howe, R.W., D.Sc., FI Bicl. Ecology, fumigation. (5,8)
Llovd, C.J., LI 8icl. Toxicity of insecticides. (8)
Mills, K.A., B. Sc. Fumigation of Tribolium., {8)
Pinniger, D.B. (2,5%,8)
Prickett, A.J., Insecticides & resistance. (5,7,8)
Southgate, B.J., MI Biol. Taxcnomy of Bruchidae. (17)

Slough, PBucks
ITropical Stored Products Centre
Ministry of Overseas Development

*Giles, P.H., B.Sc., Dip. Ag. Sci., D.I.C., Biology and con-
trol of stored products insects.

*McFarlane, J.A., B.Sc., D.I.C. Hruchid infestation problems
in Kenva.

Prevett, P.,F., B.Sc., A.R.C.S., D.i.C., M.I., Biol. Biology
and taxonomy of Bruchidae.

Proctor, D.L., B. Sc. Biology and control of stored products
insects. Development of grain storage containers in
tropical countries,

Wheatley, P.E., B.Sc., A.R.CLS., D,T.A., Director, Control by
contact insecticides.

GUATEMALZ,

Guatemala City
Instituto de Nutricion de Centro flnerica v Panama
Division de Cirnaias de AL.imentos del INCAP

Bressoni, R.
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INDIA
+Delhi
University of Delhi
Department of Zoology
Saxena, K.N., Reader in Zooclogy. (12,13)

+Gorakhpur, U.P.
University of Gorakhpur
Department of Zoology

Chaudhry, H.5., M.Sc., D. Phil. Developmental Biology, Cyto-
logy and Endocrinology.  {3,4,13)
Das, A.B., M.Sc., Ph.D. {(Illinois) Insects Taxonomy and Acaro-

logy. {17}
Khere, M.K., M.Sc., D. Phil. Ingsects Norphology and Develop-
ment. (1,3)

Kirshna, $.5., M.Sc., Ph.D. Morphelogy and Nutritive Physio-
logy of Insects. (1,10)

Shukla, G.S., M.Sc., Ph.D. Morphology and Excretory Physiology
of Insects. (1,13)

Sinha, T.B., M.Sc., Ph.D. Insect Taxonomy and Acarology. (17)

+Hissar, Haravana -
Punijab Agricultural University
Department of Genetics

Gill, Kulbir 5., Ph.D. Associate Professor.

Izantnagar (UP)
Indian Veterinary Research Institute

Bhat, Pushkar, Head of Division (7)
Bhat, Prin P., Agss't. Professor

+Jabalpur, Madhva Pradesh
J.N. Agricultural University
Department of Animal Breeding & Genetics

Shrivastava, P.N., B.V.3c. & A.H. . Research Assistant.

+Muzaffarpur
University of Bihar
Department of Zoology

*Srivastava, U.3., Professor and Head of the Department. (3)
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+New Delhi
I.AR.T., Division of Entomology

*Pant, N.C., Fh.D, (10)

+New Delhi
Mauiana Azad Medical College
Department of Biochnemistry

Lyall (Kapoor), R.P.D., Research Scholar. .Interest: General
' morphology and insect physiology, particularly the
effect of physical factors such as temperature and rel-
ative humidity on the survival value of T. castaneumn.
{12) ‘

LNDONESTIZ

Denpasar, Bali
Universitas Udayana
Fakultas Kedoteran Hewan & Peternakan

Darmadja, D. (7)

IRELAND
Dunsinea, Dublic Country
Agricultural Institute
Cunningham, E.P.

ISRAEL

Tel-Aviv
Tel-Aviv University
Department of Zoology

Wool, David, Ph.D. Ecological genetics. (5,7)
Cohen, Ephraim, Ph.D. Insect hormonre. (12,13)
Ela, Englander, graduate student

Levi, Orna, graduate student

Manheim, Ora, graduate student

Paz, Michael, graduate student

Sverdlov, Elihau, graduate student



March, 1976 233
DIRECTORY - GEOGRAPHICAL

-4
-]
T
2
=

+Pavia ‘
Thiversita, Instituteo Lazzaro Spallazani
Centro di Genetica

Milani, R, Professor.
*Springhetti, Antonio, Ph.D. Vitamin Tests.; (13}

JAPAN

+Inc, Agawa-gun, Kochi
Pref. Inctitute of Agricultural and Forest Science
Department of Entomology

Kiritani, K., D. Agr, Head, Population ecology. (5)

Kyoto
Kyocto University
Tacuity of Agriculture

Inouye, T., research assoclate. (2,5,16)

¥uno, E., research associate, Ph.D. (5,16)

Takafuiji, A., research associate, Ph.D. (5)

Takahasii, F., associate professor, Ph.D. (2,5,13,18)

Utida, Syunro, Professor of entomclogy. Population ecology in
general and billogy of stcored product insects. (5,7)

+Misima, Sizucka-ken
National institute of Genetics

Yamada, Yuko, Ph.D. (7)

Okayama

Okayvama University

Taculty of Agriculture
Laboratory or Applied Entomology

Yoshida, T., Dept. Agric. Population ecology and biology of
stored product insects. (2,5,13)

Yamaguchi University
Biological Institute

Chiba, Yoshihiko
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NETHERLANDS

Amsterdam

Roval Tropical Institute
Department of Agricultural Resgearch
Product Research Divssicn
Entomology Section

Schulten, G.G.M., Ph.D. Entcomologist, storage pests. {(12)
Klashorst, van de, G., B.3c. Assistant Entomologist, storage
pests. (12)

+Wageningen L
Laboratory for Research on Insecticides

Oppencorth, F.V., Ph.D. Acting Director. Physiology and
genetics of insect resistance. (8,15)

Wageningen
Department of Genetics

Stam, P. (7,16)
NEW ZEALAND

Auckland, Private Bag

Department of Scilentific and Industrial Regearch
Entomology Divislon, Mt., Albert Regearch Centre
120 Mt. Albert Road

Charles, J.G., B. 5c. Rearing
Singh, P., Ph.D. Rearing. (5,12)
Watt, J.C. Ph.D. Systematics. (17)

Hamilton, Private Bag ;ﬁ
Ruakura Agricultural Research Centre

Baker, R.L., M. Agr. Sci., Ph.D. Quantitative genetics and an-
imal breeding. (7)

Carter, A.H., M.A,, Ph.D., Leader of genetics section. (7).

Clarke, J.N., M. Agr. Sci., Ph.D. Quantitative genetics and
animal breeding. (7)

Meyer, H.H., M.S., Ph.D., Quantitative genetics and animal
breeding. {7)
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+Palmerston Norith

Department of Scientific and Industrial Hesearch

‘Grasslands, Divigion

rumball, William, M.Sc. Methods cf analyzing and predicting
selection response. (7)

POLAND

wWarsaw

S-kola Glowna Gospodarstwa Wiejskiego

Katedra Entomologii Stosowaned

Boczek, Jan, Professor. (5,12}

Institute of Ecology

TDziekanow Lesny near Warsaw

05-150 Lomianki

Prus, Tadeusz. (5)

PORTUGAL

+1.isbon

Taboratorio da Defesa Fitogsanitaria dos Produtos Armazenadsos

(L.D.F.P.A.) :
Ministerio da Economia

Brigads de Estudos da Defesa Fitossanitaria dos Produtos Ultra-

Marinos (B.E.D.F.PeU.)

Ministerio deo Ultramar

Tapada de Aiuda

Baeta Neves, C.N., Prof. of entomology of the Institute of
Agronomy for higher studies. Director of the L.D.F.P.A.
head of the B.E.D.F.P.U. (5,12)

SPAIN

Madrid

Thnetituto Nacional de Investigationes Agronomicas

Laboratorio de Genetica de Poblaciones

Alvarez, Laveron, Carmen; Prto. Agr. Population genetics. (7)
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to. Agr. Population genctics, (7)
r. Ing. Agr. Popul. Genet. and Poul. Breed-
ing. (7} ‘
- Carbonell, milio; Dr. Ing. Agr. Population Genetics. (7)
Carceles, Francisco; Prto. Agr. Poultry Breeding. (7)
*Diez-Barra, Rafael; Prto. Agr. Population Genetics. (7)
*Dobac, Teresa; Ing. Agr. Biochemical Genctics. (7)
*Fuentes, M . Teresa; Ing. Agr. Biochemical Genetics, (7)
*Gallego-Diaz, Jose; Ing. Agr. Population Genetics. (7)
*Lopez—Fa?j?l, Carlose; Dr. Ing. Agr. and Ph.D. Popul. Genetics.
' 7
Malpica, Jose Marie; Dr. Ing. Agr. Biochemical G netics. {(7,13)
Martinez Vassallo, Javier; Ing. Agr. Biochemical Genetics. (7,13) :
Odriozola, Miguel; Dr. Ing. Agr. Animal Breeding. (7) . o
*Orozco, Fernando; Dr. Ing. Agr. and Ph.D. Head of Department -
Population Genetics and Poultry Breeding. (7)
Rodriganez, Jaime; Ing. Agr. Animal Breeding. (7)
*Ruando, Ramiro G.; Ldo, Veterinario. Population CGenetics. (7)
*Silvela, Luis; Dr. Ing. Agr. and Ph.D. Population Genetics. (7)
*Tagarro, M~ . Pilar:; Prto. Agr. Population Genetics. (7)
* Actually working with Tribolium.

+Madrid _
Escuela Tecnica Superior de Ingenieros AQronomos
Cztedra de Genetica

Sanchez-Monge, Enrigue, Dr. Ing. Agr. Professor. (7)

+Valencia - L
Escueia Tecnica Superiocr de Ingenieros AQronomos
Catedra de Genetica

Espinos, A., Prof. Enc. Lab. Genetica General. (7)
Nuez, F., Prof. Enc., Lab. Mejora Genetica. (7)

UNITED STATES

St. Bernard, Alabama
St. Bernard College and St. Bernard Abbey

*Morgan, Michael, 0.3.B., Ph.D. (3,5}

Tempe, Arizona
Arizona State University
Department of Zoology

Rasmussen, D.I., Ph.D. Associate Professor. Population genetics.
(7y '
Wistrand, H.E., M.A. Graduate student. Ecological genetics. {7)
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Tucson, Arizona
U.S.D.A.
Cotton Insect Reosearch Laboratory

Bartlett, A.C., Ph.D. Insect genctics., (7)

+Berkeley, California
University of California
Department of Genetics

Lerner, I. Michael, Ph.D. Professor

+Berkeley, California
University of California
Donner Radiation Laboratory

Graise, L.M.B.X.
Haves, T.L., Ph.D. (4)
Yang, T.C.H., Ph.D., Radiation biophysicist., (9)

Berkeley, Cglifornia
University of Caiifornia
Engineering Department

*Pease, R.F.W., Ph.D. Scanning electron microscope. (4)

pDavis, Californisa
University of Czlifornis
Department of Animal Science

Bentley, Boyd, B.S., Staff Research Assistant

Benyi, K., Ph.D. Candidate, Animasl Breeding

Gall, Graham A.E., Ph.D., Auantitative and biochemical genetics
{7

Gross, S.J., Ph.D., Candidate, Quantitative genetics, (7}

Medranc, J.F., Ph.D. Candidate, Biochemical genetics, (7,10)

+Irvine, California
University of California
Department of Organismic Biology

Zeikus, Regina D., Teratclogy in the beetle Tenebrio molitor.
(19} '
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+Northridge, California
San Fernandoe Valley 3tate College
Department of Biology

Moore, Joseph, Ph.D., Associate Profoeussor. (11)

San Bernardinoe, California
California State College
School of Natural Sciences
Department of Biology
Tribolium Stock Center

Brown, Eric

Brown, Jan

Given, Stephen

Juster, Joyece, Student Assistant
Kim, Stephen, Technical Assistant
Kuhn, Kay, Graduate Student
Mankau, S.K., Ph.D. (11)

Munocz, Rick, Student Assistant
Shetter, Michaesl, Student Assistant
Sokoloff, A., Ph.D. (5,7)
Spedding, Jim, Student Assistant
Yamada, Ellen, Graduate Student

+Bridgeport, Connecticut
University of Bridgeport
Department of Biology

Raghuvir, N.N., Ph.D. Effects of ultra-violet on Tribolium
confusum.

Galnsville, Florida
U.S5.D.A,
Biology Research Laboratory

Agee, H.R., Research Entomologist

2shley, T.T., Ass't, Prof., Univ, of Fleorida
Calkins, C.0., Research Entomologist

Callahan, P.S., Research Entomclogist

Chambers, D.L., Research Entomeologist - Laboratory Director
*Coffelt, J.A., Regsearch Entomologist )
Doolittle, R.E., Research Chemist

*Ferkovich, 8.M., Research Entomologist

Greany, P.D., Ass't Prof., Univ., of Florida
*Hagstrum, D.W., Research Entomologist

Hamilton, E.W., Research Entomologist
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b Gainsville, Florida (continued)

Huettel, M.D., Ass't Prof., Univ. of Florida
Leppla, N.C., Research Entomologist
*Marzke, F.0., Research Entomologist
Maver, M.3., Research Entomologist
Mitchell, E.R., Research ntomologist
McLaughlin, J.R., Ass't. Prof., Univ. of Florida
*Oberlander, H., Research Physiologist
Sharp, J.L., Ass't. Prof., Univ. of Florida
*Silhacek, D., Research Chemist
*Sower, L., Research Entomologist
= Spencer, N.R., Research Entomologist
[ Stanley, J.M., Agricultural Engineer
Tingle, F.L., Research Entomologist
Tumlinson, J.H., Research Chemist
Turner, W.K., Agricultural Engineer
*Vick, K., Research Entomologist
Webb, J.C., Agricultural Engineer.

*Working with stored-products insects.
+Pensaccola, Florida

Naval Aercspace Medical Institute
Naval Aervospace Medical Center

Beischer, D.E., Ph.D. Biomagnetics. (13)

+Athens, Georgia ‘
University of Georgia, United State Department of Agriculture
Agricuitural Research Service ‘

Tindell, L.D., Ph.D., Population genetics.

Decatur, Georgia
Agnes Scott College
Department of Biology

Wistrand, H. (5,7)

Savannsh, Georgia
United States Department of Agriculture
Stored-Product Insects Research and Development Laboratory

Arbogast, Richard T., Ph.D. Ecology; (%)
Baker, J.E., Ph.D. Physiclogy and nutrition. (10,13)
Brower, J.H., Ph.D. Radiation biology and genetics. (7,9)
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Savannah, Geordgia (continu.d)

Bruce, W.A., Ph.D. Physiclogy. (13}

Bry, R.E., B.S. Mothproofing. {12}

Cline, L.D., M.S. Biclogy. (5}

Davis, Robert, Ph.D. Acarology and Ecclogy.. {5)
Dennis, N.M., M.S5. Insecticide formulations. (8)
Gillenwater, H,B,, B.A. TFumigation. (8)

Highland, H.A., Ph.D., Insect-resistant packaging. (8)
Jay, E.G., Ph.D. Controlled atmospheres and temperatures. (13}
Kirkpatrick, R.L., M.3. Physical energy contrcl. (9)
LeCateo, G.L., Ph.D.  Ecology. (5)

Leesch, J.G., Ph.D., Toxicolegy. (13)

tum, P.T.M., Ph.D. Biology. {5)

Mullen, M.A., Ph.D. Physiclogy and zcology. {(5,13)
Press, J.W., M.5. Biclogy. (5)

Redlinger, L.M., M.S. Chemical control. (8)

Simonaitis, R.A., Ph.D. Insecticide residues. (8)
Street, M.W. B.A. Light and sound. (13)

Su, H.C.F., Ph.D. Sex attractants., (13)

Tiilton, E.W., M.S. Radiclogy. {%)

Vardell, H.H., M.3. Physical control and genetics. (7,92)
Zehner, J.M., Ph.D. Insecticide residues. (8)
Zettler, J.L., Ph.D. Physiology and toxicology. {13)

Savannah, Georgia
rmstrong State College
Biology Department

Davenport, L.B., Jr., FPh.D. Head of Department.

+Tifton, Geoigla
Cuvastal Plain Experiment Station
Peanut and Southern Corn Insects Investigations

Redlinger, L.M. Investigations Leader.

+Pocatello, Idaho
Idaho State University
Department of Biology

Minshall, G. Wayne (5)

Carbondale, Illincis
Southern Illincis University
Department of Zoology

*Englert, DuWayne C., Ph.D. Asscciate Prof. Population genetics

{7)
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Carbondale, Illinois {(Continued)

*Fogle, Thomas A., B.8. Teaching Assistant. Population genetics,
(7)

*George, Rachel, M,Sc. Teaching Asslistlant, Physiological gene-
tics. (7l

Grinde, Katherine E., B.A, Graduste Frllow. General genetics.
{7}

Kline, John P., M.8. Graduste Ascistant. Peopulation geneticg.
(7)

Lees, Judith A., B.A. Medical School Lab Preparation. General
genetics. (7)

Chicago, Illinois
University of Illinois at Chicago Circle
Department of Biological Sciences

Cawthon, David A., B.A. Technicisn and graduate student. (5)
Craig, David D., M.8. Graduate student., (%)

Mertz, David B., Ph.D. Professcr. (5)

Wagner, Janice, B.A. Graduate student. (5]

Wu, Ai-Chu, B.S. Graduate student.. (5}

+Chicago, Illinois
Univergitvy of Chicago
Department of Zoology

Lloyd, Monte, Ph.D., Population ecology
Park, Thomas, Ph.D., Professor

+0ak Park, Illincis
Ogk Pzrk River Forest High School
Bivlogical Sciences Research Project

Gelsert, Paul, Director, Biclogicsl Sciences Research Project

(5)

Urbana, Illinois
University of Illinois
Department of Dalry Science

Grossman, M., Ph.D., Population and guantitative genetics. (7)

Urbana, Illinois
Univergity of Illinois
Department of Phyvsiology and Biophysics

Blakely, E., M.S. (Biophysics) -~ Radiation biology: cell culture.
(40 '
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Urbana, Illinois {(Continued)

Chiu, M., M.S., (Physiovlogy) - Rmuat ion biology., (W)

Ding, G., M.S., (Microbiclogy) - Hadiation biocloay: aging.
{5,13)

Ducotf, H.S., Ph.D., Professor of Physiclogy and Biophysics
and of Bioengineering - Radiation biology (repair
mechanisms, life-span changes_: disease-resistance in
insects., (9,13)

Garner, M., B.S., - Radiation biology. (9)

Lai, P., M.S., (Chemistry) - Radiation biophysics (repair

mechanisms); cell culture. (3,9) :
Plummer, S., B.S. - Radiation biology; aging. (9,13) o
Wanna, 8., M.S., (Biology) - Radiation biclogy; mathematical e

biclogy. (9,16)

West Lafavette, Indians
Purdue University _ : L

Department of Biological Sciences
Fujii, K., Ph.D. (7)
Lafavette, Indiana

Purdue University
Department of Animal Sciences and USDA Agric, Research Service

Babb, Eleanor E., Genetics Research Technician

Bell, A. Earl, Ph.D. Professor (5,7)

Carbonell, Emilio, Dr. Ing. Agron., INIA Fellow. (5,7)
Gajic, Zivorad, Ph.D., Fulbright FEesearch Scholar. (5,7}
Melhorn, Pamela L., B.S., Genetics Research Technician

Miles, Deborah A., B.S5., Genetics Research Assistant

Mulr, William M., M.8., Graduate Assiscstant

Picologlou, Susan M., M.S., CGraduate Student

Rich, Stephen, B.S., Graduate Assistant

Wilson, Btanley P., Ph.D., U.S.D.A., Research Geneticiat. {7}

+Muncie, Indiana
Ball State University : :
Department of Phvsiclogy and Health Scmence

Henzlik, Raymond E., Ph.D. Radiation effects. (9)

+Notre Dame, Indiana
University of Notre Dame
Department of Biology

Bender, Harvey A., Ph.D. Genetics., (7)
Griffing, Thomas C., Ph.D. Ecoclogy. (5)
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+Ames, lTowa
ITowa State Universgliioy of Scoience and Technolodgy
Department of Animal Science

*Preeman, A.D., Professor. (7)

Manhattan, Kansas
Kansas State University
Department of Entomology

Charlton, Loretta, Laboratery Assistant. (12)

Mills, Robkert B., Ph.D. Assoclate Professor, Stored-product
insects. (12) '

Partida, Gregory J., Ph.D. Assistant Professor. (12

White, Stephen, Undergraduate Hourly Employee. (12)

Lexingteon, Kentucky
University of Kentucky
Department of Animal Science

Goodwill, Robert, Ph.D., Population and guantitative genetics,
(7)

Tan, Sam, B.S5. Technician

Walker, Roger, B.5., Graduate Student, Population and guanti-
tative genetics. (7)

Baltimore, Maryiand

The John Hopkins University

Schocol of Hygiens and Public Hezslth
Department of Pathology

Nethanson, Michael (5)

+Beltsville, Marvland

United States Department of Agriculture
Agricultural Research Service

Animal Husbandry Resezarch Division

Kinney, T.B., Jr., Fh.D., Population genetics (located at
Lafayette, Indiana). (7)

Lepore, P.D., Ph.D, Biochemical genetics, (7,13)

Sarvelia, P.A., Ph.D. Cytological genetics. (4,7)

Tindell, L.D., Ph.D. Population genetics (located at Athens,
Georgial. (7)
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+Natick,., Massachusetts
Avplied Entomology Group
Pioneering Research Laboratory
J,5, Army Natick Laboratories

Florentine, G.J., Ph.D. Research entomclogist. Sensory physio-
logy of insects. (13)

Gingrich, J., 1LT, Ph.D. Research entomologist, Effect of
ultraviolet on cockroaches. (13)

Pratt, J.J., Jr., PhD. Group Head. Toxicclogy, insect nutri-
tion, behavior of rodents. (2,10,13)

Smith, L.W., Jr., Ph.D. Research entomologist. Insect behavior
and ecology. (2,5)

Entomology Group

Cohen, $., M.5. Biologist. Genetics. (7)

Raisback, B., Ph.D. Biclogist. ZInsect Tissue Culture. ({3)

Roth, L.M., Ph.D. Group Head. Behavior and reproduction in
cockroaches. (2,13)

Norton, Massachusetts
Wheaton College
Department of Biology

Kircher, J.C.
Keim, Barbara Howell (5)

+5outh Lancaster, Massachusetts
Atlantic Unilon College
Department of Biology

Kissinger, D.G., Ph.D. Taxonomy, genetics and development of
Curculicnidae. (3,5,17)

+Fast Lansing, Michigan
Michigan State University
Department of Zoology

Slatis, Herman M., Ph.D. Population genetics. {(7)

+East Langing, Michigan
Michigan State University
Biglogy Regearch Center

*SC)hEﬂdt, G’.C-
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+Midland, Micohiigan

The Dow Chemical Company

Bioproducts Department

Whitney, W.K., Ph.D. Insect physioclogy and toxicology. ({13}

4+St, Paul, Minnescta

University of Minnesgota

Department of Animal Science

Boylan, W.J., Ph.D. Quantitative genetics. (7)

St, Paul, Minnesota

University of Minnesota

Institute of Agriculture

Department of Entomology, Fisheries, and wWildlife

De Las Casas, Ernesto, Ph.D. Research Associate. Micro-organ-
isms associated with stored grain insects. (5,11,12)

Dunkel, F.V., Ph.D, Postdoctoral Fellow. Effect of food add-
itives on stored grain insects and protozoan associates.
(5,12)t

Harein, P.K., Ph.D. Professor, Steored product insect man-
agement. (12)

Wright, Valerie F., M.S. Research Assistant. Relationship of
insects, fungl and mycotorins in stored products.

t
4

St. Paul, Minnesota

University of Minnesotg

Department of Genetics and Cell B:ology

Braskerud, Ove A., B.A., Assoclate Scientists, Population
genetics. (7)

Comstock, Ralph E., Ph.D. Profesgscor. Population genetics.
(7)

Enfield, Franklin D., Ph.D. Professor. Population genetics.
(73 :

Hartung, Nancy Z., B.A., Graduate Student, Pcpulation genetics.
(7} _

Kaufman, Pamela K., Ph.D., Postdoctoral Fellow, Population
genetics. (7)

Kirksville, Missouri

N.E. Migssouri State

Science Division

Bell, Max E., Ph.D. Ecology. (5)
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Kirksville, Misusouri (Continued)
Bywaters, James H., Ph.D. Genetics. (7

Dimit, James E., M.A. Ecology. (5)

Hanks, David L., Ph.D. Microbiology. (11)

Jay, Austin E., Ph.D. Physiology. (13)

Kangas, Donald E., Ph.D. Limnology and ecclogy. (5)
Mook, Orin B., Ph.D. Endocrinology. (13}

Rosebery, Dean A., Ph.D. Wildlife.

Sells, Gary D., Ph.D. Physiclogy. ( 3)

Shaddy, Jamss H., Ph.D, Entomology. (12}

Madigon, New Jersevy
Farleigh Dickinson University
Department of Biology

Huber, Ivan, Ph.D. Fopulation biclogy and systematics

cockroaches; Genetic control of the German cockroach.

(1,5,7,17)

South Orange, New Jersey
Seton Hall University
Department of Biology

Katz, Frank F., Ph.D. Parasitology. (11)
Krause, Eliot, Ph.D. Genetics and Population genetics,

Ithaca, New York

New York 3tate College of Agriculture
Cornell University

Department of Animal Husbandry

Hogue, D.E., Ph.D., Nutrition. (.0)
Van Vlieck, L.D., Ph.D. Animal breeding. (7)

+Ithacs, New York
New York State Ceollege of Agriculture
Cornell University

Kuntson, Lloyd V., Ph.D.
Kramer, John P., Asscclate Professor, (11)
Tschinkel, Walter, Ph.D. (13,17}

New York City {Flushing), New York _
Queens College of the City University of New York
Department of Biology

Calhoon, Robert E. (7,15,16)

TiB-19
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+Rochester, New York
University of Rochester

Waddington, C.K., C.8.Z., Sc.D., D.SC., F.R.S. Professor. (7)

Schenectady, New Yori
Union Coliege
Depertment of Bivlogical Sciences

Boyer, Jomn F., Ph.D. {5)

Stony Brook, New York
State University of New York at Stony Brook
Department of Ecology and Evolution

Beckman, Brenda, Undergraduate student, Ecological genetics.

Faith, Daniel, B.A.. Graduate student, Ecological genetics.
McCauley, David E.. B.S.. Graduate student, Ecological genetics.
Sokai, Robert R., Ph.D., Professor, Ecological genetics. (5,7)
Wgsserman, Steven, G.A., Graduate student, Behavioral ecology.
Wieiand, Judith, B.A., M.A., Graduate student, Ecological genetics.

NORTH CAROLINA

+Raieigh North Carclina

North Caroiina State University

Schooi of Agricuiture anc Life Sciences
Department of Genetics

Grosch, Daniel S., Ph.D. Professor of Genetics. Cytological and genetic
effects of chemicai and physical agents. (4,7,13)

NORTH DAKOTA

sFargc, Morth Dakota
Metabolism and Radiation Research Laboratory
Insect Genetics and Radiation Biology Section

Chang, T.H., Ph.D. 1insect tissue culture. (3)

Fiint, Hollis M., Pn.D. Insect radiation sterilization. {9)
Klassen, Waldemar, Ph.D. Insect genetics. (7)

LaCharice, Leo E., Ph.D. Insect genetics, radicbiology. (7,9)
Riemann, John G., Ph.D. Insect cytology. (4)

Wagonar, Dale E., Ph.D. Insect genetics. (7)
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drand Ferks
University of North Uakota
Institute for kecological 3tudies

Kannowski, Paul B,, Ph.D. (2, 5, 13) Pheromones zand behavior.

OHIO

Bowling Green
Bowling Green State University
Department of Biology

Schurr, Kari, Ph.D. (9,12,13)

+Marietta
Marietta College
Department of Biology

Brown, Wm. P., Ph.D. FPFopulation genetics. (7)

OKLAHOMA
Norman
University of Oklahoma
Department. of woology

Sonleitner, Frank J. Associate Professor.(5)

OREGON

Corvallis
Oregon State University
Department of Zoclogy

bawson, Peter S., Ph.D, Population biology (5, 7).
Riddle, Russel A., Population biology (5, 7).

PENNSYLVANIA

+Carlisle
Dickinson College
Department of Biology

*McDonald, Daniel J., Ph.D, Population genetics.{7)

TIB-19
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- +lmmaculata, Pennsylvania
Immaculata College
Cancer Research Unit

Ladisch, Rolf K., Ph.D. Research Associate. Insects Tribolium spp.:
odovous secretion. (13)

Ladisch, Stephan K., Research Assistant.

Suter, Sister M. St. Agatha, Ph.D. Director and Biology Professor,
Insects Tribolium spp.; odorous secretion. (13)

o +Pittsburgh, Pennsylvania
i Duguesne University
Department of Biological Sciences

'$917man, E.I., Ph.D.
PUERTO RICO

HHumacac, Puerto ¥ico

University of Puerto Rico

College of AgricuTture and Mechanic Arts
Biology Department

*Gonzalez Ramos, Pedro, Ph.D, Genetics. (7)

RHODE ISLAND

+Kingston, Rhode Istand

University of Rhode Island

Department of Zoo!o?y, Biological Sciences
Buliding 407-792-23/2

Costantino, R.F., Ph.D., Associate Prof. Population Biology. (5,7)
Scully, AM.M., M.S., Graduate Assistant. (5,7)
Jiltson, D., M.S., Graduate Assistant. (5,7)

TEXAS
Huntsviile, Texas
Sam Houston State University
Department of Biology

Dewees, Andrew A., Ph.D. Population genetics. (7)

Denton, Texas

Texas Woman's University
Box 2391, TWU Station
Department of Biclogy

Erdinan, Howard E., Ph.D., Radiation biology, Ecology and genetics. (5.7,9)
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+Salt Lake City
University of Utah
Department of Zoology and Entomology

*Grundmann, A.W., Ph.D. Parasitology and medical entomology. {11)

- VIRGINIA
Charlottesville
University of Virginia
Department of Biology

Howell, Barbara L., M.S. Graduate student.
Murray, J.J., Ph.D. Ecological genetics. (5,7)

+Fairfax _
George Mason College
Department of Biology

*Stanley, M.S.M., Ph.D. Development of Tribolium confusum. ({3)
WASHINGTON

+Seattle
University of Washington, Burke Museum

Hatch, Melville H. {17)
WASHINGTON, D.C.

Department of Health, Education & Welfare
Division of Microbiology

Vazquez, A.W., Ph.D. (5,12)

WISCONSIN
Milwaukee
The University of Wisconsin
Z00Togy Department

Lange, E.L., Ph.D., Assistant Professor. (7}

U.5.5.R.

Mowcow
Al1-Union Grain & Grain Products
Research Institute

Cherkovskaya, A. Ya.
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