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ANNOUNCEMENT

Eecause of illness, M. Hand Soliman had to resdgn grom his posificn as co-

editon of the Tribelium Tnformation Bulletin. The Senicn Editor thanks

Dn. Soliman for his assistance in pubfishing TIB forn the Last five years,

and wishes him a speedy nrecoveny,

- iy -
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topea de Leleoptere!og:a
fimal {Ifiverichrados)
Facutad de Biologia
Un;versnddd de Barcelona

Avda. Diagonal. 45

Teléfono ¥ 3 B0 8K ext, 165

. Telefun 9 3- 307157
(8028 Barcelonz (SPAIN)

.Bﬁfééfﬁﬁa, 8th February 1989

SBirs

We have the pleasure to send you a leaflet about the
International Congress of Coleopterology to be held from 18th to

oy -

=il September in Barcelons.

We will thank you very much if you could spread this
Congress as you think fit, . . .

ThanLlnq in aGthce your collaboratxon.
Yours sincerely

The Secretary
Tmmas Yélamos
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SE AR W YAt ™Y PURPOSES

Wi s b

canbepresented;: L s
Several Lectureson general topicswill be imparied by outstanding specialis(s.
havingacceptediptonow ProfessanR A CrowsoniUniversity of Glasgow-(ireat
Britai). . Halffter{ institito de Ecologhi- Mexicot. 5. B. Peck (€Catleton
Uniisersity- Cariadaand E. Petitpierre ( Universitatde les Batears - Spaim). The
utle of thetr Lectures will be as follows:
Priif. R.&. Crowson- “Rélationbetweent Coleopteraand Cyeads™.
Prof. G. Haiffter - *Laevoluionde! comportamiento de los Insectos: el
ejemplodetos Scarabaeidac coprofages™.
Prof §.B.Peck-“Evolutionand Biogeography of the Beetle Faunaof the
Galdpages stands. Ecuddor™.
Prof. E. Pelitpierre - “Chromosomat and genomic evolutionin two families of
Cotespterst Chrysomelidic and Tenebrionidae)”

Uil communicaiions and posters aboit iny topic rekated toColeopterology

The languages of the Congress sessions wilt be English. French, German
and Spanish. However posters can be peesented in these ar other languages.

Savapsntds  COMPLEMENTARY ACTIVITIES

Inordertopromote the participation of attendantsar the Congress.some
complementary activities will be carried out, such as Workshops (on Coleoptera
families. ordifferent topics). Coleopteraexhibition. videosessions. slide
presentations.€1c.

Ifyouareinterested in any ofthese activities. youshould indicate sointhe
Suggestions sectionof the Registration Form

Or the motion of Dr. G. Halffter and Dr. M. Zumno. a Workshop on
Scarabaeidae is olready ensured.

Some Qutings and Social Eventswili be organized. as well as an Accompaaying
persons Pregram that we will detailinthe next Civcular.

Concurring withthe Congress.aGeneral Extraordinary Assembly of the
European Association of Coleoptesology wili be held.

BT dRYewa)¥MaR CALENDAR

Deadline for Registration and Submissionof the title of the paperorposter:
15th Aprit 1989.

Final date for receptionof Abstractsof papers and posters: 15th May 1989

Sendingof definitive Program: fune - July 1989,

veimagrssiss  INSTRUCTIONS TO AUTHORS

The Abstracts of papers and posters must foilow specifications shown in the
figure. The length of these should be betweer 3 and 50 words (two double spaced
typewnitien DIN Adsheets). Papers can be presented in any Latin dlphabet
language and will be submitted to the Scientific Board.

* The hook of Abstraits will be
detivered.at the Congress outset. M

Thie entire works will be published +
after the efid ofthe Congressina special
© volume ~Advantes in Coleopierology”.
iceording to Hstrugtions aulhors of =
ELYTRON. The fial date w eeeive these [
wioirks will be on 28tk February 1990, being :
afterwardssubmitfed o the Saentific
Bourd. The languages of the anicles
shonfd be the oificial anes of the Congress
(Exglish, French. German and’

Spanish).- -

Ad= T K 2w

3 Tide < i6kme

T Autharand addreys 30 1imim

I ....:‘}..

BER

(raf commiunications shoutd take no miore than 10-15 minutes. te audiosisal
aids metidried in 1he Registration Form bemg avadable.
Thesize of posteryshould be: fraximum [ngth Fivnraid maximim kgh | fom
Mietings (o explain the posterswlkbe held.
- ;.‘w-'-.;:.-"r-' TPy .,i.‘.-j - - N
R A SR LT IR T s FEES

 The Registration ee includes the Absttacts Buok. attendance Official Events
and Sewentific Meetings, sriscks and thie nght to publishia fulf paper
The fee sust.be paid on sending the Regtration Form.
Common Members: 7.00¢).- Spanish Pesetas { 70 $)
Student Members: 2.000).- Spinish Pesetas { 20 5)
Accompanying persons: 4.006).- Spanish Pesetas { 41 5)
Payment: Postal Order.or International Money QOrder
where posibie. Bank Cheque or Bank Draft for other Countries
Please, send you payment to;
INTERNATIONAL CONGRESS OF COLEOPTEROLOCY
JGL3A04 020126149
CAIXA D'ESTALVIS DE CATALUNYA
General Alvarez de Castro. 3
08003 BARCELONA (SPAIN)

{acopyofthe Postal Order, International Money Orderor Bank Dratt shouldbe
sentwiththe Registration Form)

RE AT L ATeFL BN OUTINGS

Some projected Outings:

- Montseny highfands

- Puigsacalm highlands. Besaly. Banyoles lake and the Ojot volcamc area
- The Garralcoastalrange

st T eny  ACCOMODATION AND TRAVEL

We enclose additionalinformation.

Vs ORGANIZING COMMITTEE

President: Or. M. Blas
Vicepresidents: Dr. X. Bellés
De.M. Zunino
Secretary De. T. Yélamos
TFreasurer: Mr. M: Tomas
Committee Members: Mr.J.Bosch  Dr.C. Palestrini
Mr.d. Damart  De X Vizquez
Mr.Q.Escola  Mr E. Vives

NPV G P SCIENTIFIC BOARD

Dt X. Bellés-Spain

Dr. A Casale- Haly

De. R A Crowser-GreatBntain

Dt F, Espaiiot Spain

Dr.D . Furth-U 5. A

coky <Haly Dr: (. Halffrer- Mexico
pal Dt R. Margaiét-Spian

D, J Mémer- France

Dr.LM: Nikritin £ $.8.R.

Dr. J. Pawlowsk - Potard

Dir. E. Petitpierre-Spain

Dr. T.Sengupta: Incia

Or. A. Vigna+Taghianti - lale

D M. Zusiino- [1aif

Die, 7. Basilewsky- Belgwim

Dr. M. Blas-Spain

Dr. A: Cobos- Spéin.

Dr. 3 Endridy: Yoinga- South Africa

DS B. Peck - Canada

Dr. P: Reves-Castilio- Mexico
Or: 2. Sustek- Crechoshovakia
Dt F. Weber- West Gersianv
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STOCK LISTS
GERKELEY, CALIFDRNIA -
UNIVERSITY OF CALIFDRNIA
DONMER LABORATORY AND LAWKENCE RADIATION LARORATCRY

Triboliun confusum

1, "+" — a wild type strain derived from Gernetics Department,
University of California, Berkeley.

<. RBlack - an autosomal semi-dominant baody color mutant.
Froam 1.

I Mindature -~ an avtosomal recessive body size mutant.
From 1.

4. Short elvitra - an autosomal dominant elvtron-size mutant.,
Low viability in adults, indicating a recessive lethal gene,

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

Tribolium brevicormnis.

Wiltd type derived from Genetics Department, University of
Califarnia, Berkelay.

(Ed. .

BRIDGBEFORT, COMNECTICUT
UNIVERSITY OF BRIDGEPORT
DEFARTMENT OF RBIDLOGBY

Tribolium confusum

Wild type strains derived from Dr. Fraenkel's laboratory at the
University of Illinois.

{(Ed.).




Stock Lists

BOIRLIMETON, MORTH CAROLT
CHRDLIMA BIOLOBIGAL SUEPLY  COMFANY

Trikbclium castaneumn
black

jet

. pearl

Wild

HMigh body weight
. llow body weight

P
s

BRI SR

Tribolium confusum

1. Wild

(Ed. by,

BURL IMETON, VERMONT 05401

UNIVERSITY OF VERMONMT

DEFARTMENT F Z0O0OLOGEY

Tribolium castansumn

Unsaturated fatty acid corn oil sensitive (cos?

Triolium contusum

Chicago wild
black

Tribolium madens

Tribolium brevicornls

811 stocks derived from stocks at University of Rhode ITsland.

TLp-2

L I
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CARBONDALE, ILLINCOIS 62901
SOLTHERN ILLINOIS UNIVERSITY AT CAREONDALE
DEFARTMENT OF Z00LOGY

'Trzhmlxum caatanaum
T Wlld type qtrazna
1. Furdue + Foundetion
11, Mutant strains
. aﬁtémnaﬁédia (ap)
antennapedia, black (ap, b

Chicago black (b} via San Bernardinoc
weird (wd) via San BHernardino

*

N

D.C. Englert

CORLISLE, PENNSYLVANLA
DICKINSON COLLEGE
DEFARTMENT OF EBIOLOGY

1. Wild type strains (T. confusum?

1. Hixn strains started from females captured in a feed bin 1n
New York City, 1985,

7. Three strains, one each from T. Fark, Chicagos J. bBtanley,
Montreal; %. Smith, Sault Ste Marie, Canads.

%, One strain consisting of several above strains mixed together
about three years ago.

4, One strain started with individuals taken from (1) above,
which has been freed of eye mutations.

NOTE: Some of the wild strains listed in (1) and (&) are M OwWn
to be carrying pearl-like mutations.

1. Mutant (T. confusum).

Gtriped — sex linked ~ from I1.1 above (1957}
e strain each of Striped/black and split/black

&

1. Black -Sault Ste Marie (1936&)

2. Ebony -~ Chicago (1957}

%, Evespot — sex-linked - from a 1.1 strain above (1959)
4. Rough - from strain 1I1.1 above (19577 '

=, Split — from a wild strain in 1.1 above (195&6)

&

=

fryzaephilues surinamensis- from insects found in NYG, 1955,

Dar MeDormald
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CHERLOTTESYILLE, ' VIRGINIA
UNIVERSITY. OF VIRBINIA
_DE?QRTWENT QF 5IQLQGY
Tribolium castaneum

T. Wild type strains

1. Chicago University of Chicago
2, Furdue University Foundation via Stony Hrook
Z. Synthetic San Bernardino

11. Mutanmt strains
1. McBiil black University of Chicago

tEd. ).

CHICAGD, ILLINDIS
UNIVERSITY OF CHIDAGD
DEFARTMENT OF BIOLOGY
T. Wildg tvpe strains
£, Tribolium castaneum
1. “Chicago” (originally from Thomas Feark)
o, Hrazil (also known as cl)--floriginally from Rio de Janeiro)d

=, ciVa-—an inbred strain (derived from Chicago)

B, Tiribolium cornfusam

1. "Chicago” (originally from Thomas Fark}

y b1 an inbred strain derived from the Chicage straim
. Bl l=zame)

. BITI isamed

=, BRIV (samel

. Triboliwm madens

D. Latheticus oryrds

?°iEdn) »f;




o Stock Lists

CHICABD, ILLINQIS
UMIVERSITY OF ILLINOIS AT CHICAGO LIRFLE
DEPARTMENT OF BIOLOBICAL  SCIENCES o

. Wild type strains

£ ﬁryzéephilQS surinamensis

BE. Tribolium casﬁaneum

. "Chicago" (origimally from Thomas Fark)

"Erazil' {alsoc known as cil) originally from Ricoc de Janeiro)
. cIVa (an inbred strain derived from "Chicago®

Led B3 oo

. Tribolium confusum

"Chicago" {(originally from Thomas Fark)
"Circle" (ollected in Chicago)

Bl (derived fraom "Chicaga™)

BID (derived from "Chicago!®)

bIIl {derived from "Chicago”)

bIV (derived from "Chicago")

b b o

De B. Merts

CORAL. GARELES, FLORIDA
UNIVERSITY OF MIAM]
DEFARTHMENT OF RIQLOGY

I. wild type strains

1. Tribeolium confusum (Chicago) Chicaga
2. T. castaneum (Chicago) Chicago
11, Mutant
T. confusum ~ ebony——Sokolotf Sokoloff
T. castaneum - jet — from Chicago wild
T. cataneuwn — Chicago black—— Gokolofd
T, castaneum - sooty (Bokoloff)
T. castaneum — dark sooty (Sokoloff?
T, castaneun — Charcoal-——Sokolaoff
T. castaneum ~ fawny pearl-—Sokolof4d

Farl H. ®Mich




Stock Lists

CORVALLIE, OREGDN
OREGON 8TATE UNIVERSITY
DEFARTHMENT. OF Z00LO0GY

1. wWild type strains
A, Tribolium castaneum
1. Oregon {syrnthetic)
B. Tribolium contusum
1. Oregon synthetic
I1, Mutant strains
&, Tribolium castaneum
1., &a, mo, J
o 10,
2. oap ., B i1.
G. o oapt, b 12,
4. D.mo,p 173,
. bb 14,
&, Die 15.
T dveynd 14,
8. Fta 17.
[ 18.
2. h
Tribolium coanfusun
u
i. b
2. bispl
L
H. ble
4. dep
5. odl
e
&,
A5
7. mug
2.
2. Lt
L
10, thu

«
mo
nd,. s
pe lod
Fa, s
Ba—L,
Sa—d.
BT,
Spa
wid, 8

. 5

+ /e
=
¥ 1

Fater 5,

Dawson

TIbH~-29
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DENTON, TEXAS
TEXAS WOMAN'S UNIVERSITY
DEFARTMENT - OF BIOLOGY

A. Tribolium castaneum  (Brazil cI) -
B, Tribolium comfusum-(Chicago Standard) .

(Ed.).

FLUSHING, NEW YORK 11367
DUEENS COLLEGE OF THE CITY UNIVERSITY OF NEW YORK
DERPARTMENT OF ERIDLOBY

Tribolium castaneum wild type, Furdue University

(Ed. ).

GAINESVILLE, FLORIDA

ARS, USDA

P.O. BOX 14565

INSECT ATTRACTANTS, BEHAVIOR AND BASIC EIOLOGY LABORATORY.

Attagenus megatoma black carpet beetle
Cadra cautella almond moth

Cylas formicarius elegantulus sweet potato weevil
Lasioderma serricorne cigarette beetle
Oryzaephilus surinamensis sawtoothed grain beetle
Faramyelois transitella navel orangswarm
Flodia interpunctella Indian meal moth
Sitotrogs cerealella Angoumois grain moth
Sitophilus oryzae rice weevil
Tribolium castangum red flour beetle
Trogoderma granarium khapra beetle

Trogoderma inclusum

(Ed.) .
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KIMNGSTON, RHODE ISLAND (2881
UNIVERSITY OF RHODE ISLAND

Tribolium castaneum
Furdue Foundation L wig Furdoe o

Blachk Foundatiaor. oo oo wWia Furndue
Corn o1l unsaturated fatty acid sensitive {(cos)

Tribeolium confusum

Chicago Fark 1955
black via San bBernardino
pearl via San Bernardingo
Tribolium madens via San Bernardino
Tribolium brevioornis via Barr Bernardino
{(Ed. ).

LAFAYETTE, INDIANA 47907
FURDUE UNIVERSITY
ANIMAL SLIENCES DEPARTMENTY

Tribolium castaneum
1. Wild type strains

A. Foundatior “+" -~ originated in 1954 at FPurdue University froam
& broad genetic bhase and maintained with no artificial
zselection and minimal breeding.

E. Foundation < - Same genetic base as Foundation "+, but
geretically marked with the sooty mutant (sks :

C. Foundation b - Originated in 1939 at Furdue University with a
proad genetic base unrelated to Foundation "+", no artificial
selection, minimal imbreeding, and genetically marked with the
black mutant (bi.

. Foundation p ~ (riginated in 1959 at Purdue University with a
Lroed genetic base unrelated to Foundation "+ and b, no
smlection, minimal inbreeding, and genetically marked with the
pearl mutant (p).

S.FE. Bell.
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-ST._QNDRENE CDLLEGE

| Wll o ;t*-yprsz;::- stock infected with Nosema whitei
By

LEXINGTON, KENTUCKY
UMIVERSITY OF EENTUCEY
AGRICULTURAL EXFERIMENT STATION

1. Base populations

. FPurdue + foundation FPurdue

2. Purdue s foundation (sooty) Furdue

2. Furdue b foundation (black) Furdue

4., Purdue p foundation (pearl) Furdue
1i. Bynthetic strains —— with a history of long-term selection

for increassed pupa welight but maintained in population cages
without selection pressure but discrete generations.

1. MRE-1 Minnesota, 1970
2. MRG-2 Minnesota, 1970
3. F Furdue, 1974
4, € bavis, 197&

I111. Synthetic strain IS from a cross of L5110 X El inbred
lines,maintained in population cages with extremely large

i. I8 - From a cross of CEI-10 X el inbred lines. maintained in
population cages with extremely large population size and random
mating for 28 generations,

(Ed.y.

MADISON, WISCUNSIN
UNIVERSITY OF WISCONSIN

Yyleborus ferrugineus
. Wild t/ukzﬁtrﬂfﬁrwlﬁ?l from Dosta Rica o

T, "Germfree" strain WBIS-3, derived from WIS-1.

NOTE: Thie ingect in the wild exists in obligatory symbiosis




: Stock Lists

with filamentous fungli, yeasts and bacteria. The insect
reproduces by arrhenotokous parthenogenesis with untertilaized
(haploid n'?)“eggs yielding male progeny. angd fart“llheﬁ
(diploid, n=14) eggs yielding. female progeny.. . Femnale
Vept alzve fmr 912 o months and will retaln Fertil y aver most
ot i their life. Thua My evmerxmentm gan: beconducted with a
glven individual. ThHe irnsect only decodes ite larval genome
into the phenotype if given a non-7-sterdl. Imaginasl phenotypic
characieristics are decoded orlly when a dietary 7-—sterocl is
provided to the larva. No other insects are known to provide
this combirnation of attributes to researchers in the areas of
cell determination versus differentiation, and other aspects of
arganismal development.

O new stock line can be started from a single virgin female by
allowing her to produce male progeny which whe wiil tend until
they are adults, then will mate with a son, ard then will
produce mostly dipleid female progeny which can be used to
continue the created line.

(Reproduced from an earlier isswe of TIR, Ed.)

MANHATTAN, EANBAS

EANSAS STATE UNIVERSITY

DEFARTMENT OF ENTOMOLOGY

LEFIDOFTERA

Fhycitidae: Cadra cavtelle and Flodia interpunctella

Gelechiidae: wild and red eved strains.

Fyralidae: Corcyra: cephalonica

COLEOFTERA
Anobiidas; Lasioderma serricorne and Brtegobium paniceum

EBostrichidas: Rhvzopertha dominica

FBruchidas: Callosobruchus maculatus
Cucujidae; Uryprolestes ferrugineus, C. pusillus,

Curculionidae: Sitophilus granarius, %, oryzae, and two strains
corf H. meamals. : : S :

Dermestidas: Trogoderma inclusum, Attagenus megatoma

Oetomatidaes: Tenshroides oauritaniows

Flinidae: Gibbium psylklaldes
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Silvanidae: Ahasverus advena, Oryzaesphilus surinamensis, 0.

Tenebrionidae:

Falorus ratzeburgl.kKansas 1965

Terebrio molitor, Kansas -
Tenebrid ohscurus Manbattan, Kansas, 1971 .
Tribolivm castaneum, Kensas

Tribolium confusum, Kansas

VMalerie Wright

MANHATTAN, KANSAD 66002
U.5. GRAIN MARKETING REBEARCH LABORATORY

Tribolium castaneum

I. Insecticide-resitant strains

1. GA~-1, malathion-specific, collected in Georgia, 1980

2. NC~1, malathion—-specific, collected in Morth Carolina. From
W.C. CAMPBELL.

3. kKano, malathion—specific, cellected in northern Nigetria,
1761. From W, K. wilkin. \

4. CTC 12, nonspecific, oxidase type, collected in Kingaroy,
Australia, 1948, From W.R. Wilkin.

5. TC 9%, nonspecitfic. From B.H. Champ.

&4, DDT C, DDT-resistant, collected in South Africa, 12599, From
D.G. Blackman,

7. Amal—~2 a8llelic to Rmal-—]

8. Rdiel——Resistant to lindane, dieldrin and other cyclodienes,
linkage group not determined.

I7. Mutant strains

1. au, lod, p-—auwreste, light ocular

 diaphragm, pearl {(I1I1I1,111,I1D from San Bernardino, 1981
2. Bg, c-—short antenna, chestnut -
MIE, VIl _ .
3. pd, py. pte-—paddle, pygmy. platinum eve
(I, Iyadr. o
4. moy od-—micreocephalic, Jet (V. V) ' M
5. Deh-+=Dachs (11 -
. rhe—ruby (V) "

7. mas=-missidg abdominal sternites (11).
. s——socty (IW)

9. sq-like (sguint-like VIIIT) o
10, mep-wnakiblopedia (11D "
11. Ma==Microphthalmic (VI - w
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Ve Tribolium castaneumn

A, Wild type strains
e Chicagw

2. Consejo

4, Davies

b, Floride

B, MeoBiild

10, FIL

17, Sacramento
14. Texas

ih. Veracruz

Tip-29.

Fark, 1995

Bpain, a?é8. -
‘Davis, Ca,

1941
Bell, - 1970
Starley, 1958

.}1?51
198,
Mexico, 1963

Stock Lists
1%. fasla——Ffused antennal segments (V) "
1. p—- pearl (117 "
14, B, ap--black, antennapedia (III, VIID) e
15, b, apt--black, alate prothorax (111, 11D _ "
1&. h,_ﬁf—hazelg_sgoty (Iv, IV Bl o
A BeeRtacE Ty o "
't
18, b ——tawny (II1) 2
1% Chr—Charcoal (ILID i
d
20, b ——dusky (I1I) New mutant, Manhattan,
@i, Rmal-—Fesistance to malathion (V1) "
27, FRde- Reindeer (11D
27, Be, s ——HBar eye, sooty (IV. IV}
24, Fra-—-fFused tarsi and antennae (V11
25, Ba—-—Ghort antennas (VID)
26, Spa, s——-Spatulate, sooty (IV,IV)
7. mas, 8w, s, b, Rmal+, ap {(multimarker straind.
F.W. Heeman
SAN BERMNARDIND, CALIFORNIA
CALIFORNIA STATE UNIVERSITY
BIOLOGY DEFARTHMEMNT
I. Tribolium anaphe
1. Wild

2. Bplprps (1)
11, Triboliuwm audax
I11. Tribalium brevicornis

1., Wild Riverside, 1969

Z. oWild Idaho 197%

F.o o Wild S San Bernardino, 1977

4. apl

1983



JUulys

17.
19.

20

1989

13
Stock Lists

Virginia
Synthetic 1
. Bymthetic 2

(has )
e hody. calor)

Frepared 195
mFrepared 19&8

2% New York UFF 1976
24, San Bernardino . 1?75_
EﬁijCS 4 (frmm N@w Yorkl *L97§"f
B Nutants
1. Ses ~l1nLEd
26. dve-—divergent elvira Chazy, 1959
20, pd-—-paddle Park, 1955
Z4. pte bBerkeley, 196D
b pyY——pYAQmy Chazy, 19899
A8, re—red Chazy, 1999
D
9. r ——red Berkeley
%4, pd, r—-—paddle, red
r
55, py, r. M --pyamy, red, red modifier
59, ¢, sp-—red spotted
&1, pd, pte-—-paddle, platinum eye
Avtosomal
63, p-—pearl 11 New York 1976
Fi
&4, p —epinwe LI Chazy, 1909
&5, p pearld 11 Fark 1955
=]
bbb, p pearid 11
V&, au-—aureate 111
78, b-~bhlack ITI
-1
gl. b —~— hlack, Brazil
e b-—black Chicagao 195995
84, b-—black MeGill o 1909
85, h—black McBill via New York, 1976
8&68. b--black MASAH 1759
g8, b--black syntheticﬁ(ﬁhicago/McEil1}
Y0, Chr-—Charcoal © 111 : .
91, lod p=-kight pcular diaphragm. pearl 111,11
94, msg—-melanotic stink glands . EIT
26, mt--mottled PR
G i N .
FE. b omstawny. TITeo S T Yy
105, fae-U-—flused antenndal segments-2 IV
sy s Jum“ﬂﬁt%ﬁﬁﬁde1a¢ juvenile wropomphi _
geaat Yy (Eerle}ey-mynthetia bacbgraunﬁﬁ' Iy
ooty (New Yorkd oo EM o Co
= Fed s M
Rt 1.k WY,




L T1H-
! Stock Lists f1b-29

139, mc-—microcephalic W Chazy, 1959

140, me—1 microcephalic—-1 (eyeless) V Hayward 1947
143 fas~fa fused antennal. segments Ja Y Ber%e}ey, TH&ED

148. me=margor Y
150, rh-—Fuby @V

15&. Mo——Mlcroghthalmic' vl S G BHARY T 9ES
162, sa=mca——short antenna VII Cold Sprg. Hbr. 1240
165, c-—chetnut VII Purdue, . 1962
168, ju—7——3juvenile urocgomphi VII-IV Furdue'
i70. ble——blistered elytra VII Ferkeley 19&7
173, ©, Rd VIT, I Corvallis 1970
w .
180, ap ——antennapedia VIII bBerkeley 1962
o
o 186, sg ~—squint VIII Chazy 1959
189, apt--alate prothorax IX Berkeley 1943
192, ptle-prothoraxniess 1X Chazy 19359
194, ppas--partially pointed abdominal sternites Berk. 1960
1946, mas——micssing abdominal sternites 11 Berkeley 1964
228. Dehi-—Dachs  I1 San Bernardino 1976
250, fas-l-—fused antennal segments-—1 Chary 1959
233, imp-—incomplete mesothoracic projections
2EE. mup——maxililopedia 1l herkeley 1940

240, MNMpp--Non-punctate prothoran, a phenodeviant
245, pec——pectinate

252, sc-—-scar Furdue
259, w-—white Furdue
281, Fas-8--fused antennal segments-—d

271, Gi——fHiant FIi

278. la-—-long abdomen FIL

280, Veracruzr small '

288, fas—% fused antennal segments-9 San Bernardino, 19735

29%. pd,p-—paddle, pearl 1. I1

294, pd,p.b--paddle, pearl black 1, 1, 111

297, sp,p--spotted, pearl I, 11

DPYY, pY.lapropyY@ny, 1VOry, pearl I 11, 11

Z0i. p, au, lod--pearl, auwreate, light ccukar diaphragm 11,
rrr, ITII.

TOZ, p. ad, mo--pearl, auvreate, morocephalic IT, 111, VWV

TOE, p.b-—pearl, black (1D, I1D)

04, @, au, lod,mege-peart, aureate, light ooular diaphragm,

melanotic stink glands (L1, TLl, IRL, 1112

206, pybype--pearl tiacky pointed elytra (II, TII.%)

EASI= p'mc-mpearl_ mlcracephailc-.ll, Yo ‘ . :

F10,. p,s--pearl, ‘spoty 11, IV :

F17. p.Jbpp--pearl, jet, dMon- punctate prmtharaz It, V
1. pyapts Mcwmpearl, aldtP prmthord,, Mlcrophthalmic 11,
11, Vi, P : :

A15. p,mac~—pkdrlu mlkwjnq abdmmznal maqments II i1

Tlh. P kAp=epearly’ Enobby prathore 1L, 11

ELT. paase-—peari, abbreviated ﬂppendﬁge&_ Il ¥

LRE. pyFas-4,b--pearl., Fused antennal segments-4, black I1,
F, 111

415, mupss--madillopedia, sooty 11, IV




July,

430, au,Npp--aureate, Nonpunctate: QV@LhQFah; 11X

Wil

Sstock Lists

416, au, s——aureate, sooty I11,IV
417. h, s-—hazel, sooty I[II, IV
A28, c;_Npﬁ**&Haatnut*=Nmnpunctate prothiicoan.  MITe 2P

476, au,mcwwaureata,:mlLrDCEphallc i o
g4n. DE,E,Mo=-Deformed,  sootyy _ e IV Y SN
544, 1,1Ddlﬂm°~1vory. light ocular dlaphragm‘ Mlcrophthalmxc
11, %1, VI :
445, i,ppas-ivory, partially pwlhteﬁ abdmm.;stern&tea- i, =
448, Chr,ap-—Charcoal, antennapedia I1I, VIII '
450, au,ble-—sureate, blistered elytra  [I1, VII
ELL B
454. p /p il _
4462, mas, mo——-missing abdominal segments. microcephalic 11,V
4469, i,lod-—ivory, light occular diaphragm 11,111
470, lod,rb=--1ight ocular diaphragm, ruby III, 7
475, F$as-h-~fused antennal segments—o

Tribolium confusum

d type strains

1. Chicago Fark, 1933

Z. Chicago via Sokal, 1975
.o oMeEill via MocDonald

4, MeBill Stanley, 1958
D. New York 1961

&4. Sacramento

7. San Bernardino 1968

8. Yugoslavia 1978

Synthet:c strains

1. Berkeley

Mutant strains

apt--alate prothorax 1

apt,fas-2-—alate prothorar, fused antennal segments-—-2
—-bhlack 171

hycas,p--black, creased abdominal segments,  pearl

b lod,p——black, light ocular diaphragm, pearl
b,p--black, pearl o

b, rus-~Black, ruby spot

boris,spl-—-black, ruby spot, split

b, bwa-—black, twisted asbdomen

b—Ze-=hlack-¥

B2/ b MEGill-—synthetic black

ni,ri--black Zagreb, red Zlagreb _

(black strains from Carlisle; Fa., Lhiﬁagm}_ﬁamﬁer 1ab,
GGeargia, McGI1l, Salilt Ste. Marie, Nlﬁnxpeg and Yugcslav1a)
b~Chicagosb ML&111~m$ynthetic Bl ek .
b-Megillyfas-—black,. fused antenmal 5egment5'
b~Mogill,p--black, pearl '
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Stock Lists

b-88M,spl-—black, split
ble-—blistered elvtra vV

‘Ble,e-~blistered: elytra‘ ebony Ve

car.prrcarming, pearl’

“_caEW*creaﬁad abdemlnai $egmemtg' 11:} R
elasdlaret Sy T
faru"wcrumpled ST

dpe--dirty pearl. eye I1
dy==gigigined - = N
dt-—dent (see umb-—umbilicus)
dt,.p-~dent, pearl
e-——ahany Y Chicago, 1955
(other ehony alleles)
e, fas-T——ebony, fused antennal seghnents-3 M, 7
e-2-—-ghony=-2 (nept allelic with &) 11
g—7.fas—1~-ghbony, fused amrtennal segments-—l
gle-—~elongated elytra
ele, fas-i-—elongated elytra, fused antennal segments-2
eg--eyespol i
es, fas—l——eyespot, fused antennal segments-1
es, fas,msg--eyespot, fused antennal segments melanotic stink
glands I, 7, 111
..... ,fas,sti—~eyespot, fused antennal segments, sternites
1ncmmpletn
@, fas-2-—extra wogomphi, fused antennal segments-d
fas-P-—~fused antennal segments-d 1]
fas~Z,lod,msg,p--fused antennal segments-i, light ocul ar
diaphragm, melanotic stink glands, pearl I1,11Y,111,11
tas-2,lod,p~~fused antennal segments-2, light ocular
diaphragm pear ] 11,111,711
fas~2,meg-—Ffused antennal segments-Z, melanotic stink glands
11,111 '
fas—i——fused antennal segments—1I
tro-——frosted
lod,rus--1light ocular diaphragm, ruby spot
mag--mel anotic stink glands IT1
mag,rus——mel anotic stink glands, ruby spot 111,131
meg, twa~—melanotic stink glands, twisted abdomen III,7
pv-like—-~overshot—-1ike
p-pearl Il
oSl odgh—pearl
54 e
g —~pearl riboflavinless 11
rered 1
r.sh-—red, short elytra

Ld
e
Z
rooo-red from Zagreb
byt Ldsy A
Sl uliy spot T ET
sh-—chort elvira (Herbeley)

%hﬂ5pgtwaw~5hékt*alytﬁé,"eﬁlit, twisted abdomen
sn--aplit LI o '
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sp—1—-—-split-1
twa———twisted abdomen
thu~=-thumbed IV

ETPRE ~ SR e
thu ——an allele of thu. 1V
thi, Xl-=thumbed, Extr& large
umb—~—umbilicus

VI, Tribolium destructor
VIil. Triboliuvm freemani

SYTIIIL. Tribolium madens

A. Sokoloft

Sputh Orange, New Jersey

Baton Hall University

Department of Birology

T. castangum

Wild Type Strains

Seton Hall~-1

MeGill, via California State

Synthetic Strains

Fearl Foundation, via Furdue University
Black Foundation, via Purdue University

Mutant Strains

Ho
Red Via.Cglifafnia State

White Via California State
ca Via Califdrnia State =
?&ﬁéiéiviafﬁaiifotnia State

Short anternna Via Furdue University

Tripolium confusum Via Caroline Biological

Eltot FKrause

Supply

17
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Stock Lists

SQVQNNAH, GEORGIA

TLp-29

STGRED PRDDUCT INSECTS RESEARCH RND DEVELQFMENT LQBDRATGRY

1. wzld type stralns
A. Lepidoptera
1. Anagasta kuehniella (Zeller)

Cadra cautella (Walker)

. figulilella (Gregson)
Ephestia elutella (Hubner)
Flodisa interpunctella (hubner)
“itotroga cerealella (Olivier)
Tirmegola bissellielia (Hummel)

x " * =

0 R

L. Coleoptersa

1. Anthrenus flavipes LeConte

—r

Z. Attagenus megatoma {(Fab.)

M.C. State, Raleigh,
M.C.

Titton, Ga.

Unknown

Richmond, Va.

Modesto, Ca.
Manhattan, Ka
Savannah, Ga.:; Ottawa,
Camn., and Durham, N.H.

Savannah, and Durham
CsSMA strains

7. [Callosobruchus maculatus (Fabk.)Fresno, ca.

4. Cathartus guadricollis {(Buerin-

—Meneville)

Unknown

5, Cryptolestes pusillus (Schonherr) Tiftorn, Ga.

&. Dermestes maculatus De Geer
7. Gibbium psylloides {Czenpinski)
8., Lasioderma serricorne (Fab.)

?. Oryzeephilus mercator {(Fauvel)
10, Oryzaephilus surinamensis (L.}
il. Rhyropertha dominics Fab.)

12. Sitophilus granarius (L.)
1%, 5. oryzae (L.)

14, S§. zeamais Motchulsky
1%. Stegobium paniceum (L.)
14, Tenebrio molitor (L.

17. Tenebroides mauritanicus (hou
18. Tribolium castaneum (Herbst)
19, Tribolium confusum duVval
20, Tribolium madens Charpent;er
71. Trogoderms glabrum (Herbst)

2o T, inclusum bLeConte
e T, variabile Hallion

. muatant strains
A. Flodia interpunctella

1. Scaleless (scl)
2., Melanic {m)

Madison, Wis.

Unknown

Unbknown

Urnknown

Manhattan, Fan.

Unknown

Manhattan, Kan.

Ark., Calif., Fan., La.

Minn., and Tex.

Estill, 8.0,

Madison, Wis.

Manhattan, Fa. Duwham,
N.H.

Savarnah, Ga.

Unknown

Manhattan, kKan.

Tifton, Ga.

Madlsan, WiBa
Riverside, Ca.

Madison; Riverside

Fresnc, Riverside, Ca.

Savannah, ba.
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B, Tribolium castangum.

1. Black mutant o g vTa, Ba.
2. Black muatant oo o o s Lo Bavannalh . Ba.

C. Tribolium confusum

1. Fused antennal segments Savannah, Ga.

2. Short elvtra i
A, Crumpled elytra "
4. Blade elytra "

1

. . Umbilicus
o H. Red eye pupae

pMew mutants

1. peg-leqg (pl)--autosomal recessive with appendages
grtremsly reduced in length. Bavannah

7. separated elytra (sep)--glytra divergent from proximal
end. Savannah

A

creased elytra f(cr)—-—elytra creased and distal portion
divergent. SBavannah.

R, Davis

South Orarnge, New Jersey 07079
Setorn Hall University
Department of Biology

Tribolium castansum

Wild Type Strains

Seton Hall -1 HSouth Orange, NJJ.

Mo il via Cal Btate U., S.H.
synthetic S8trainsg —

Fearl "Foundation via Purdue Univ.

Rlack Foundastidn via Fuirdie- Ui,

Mutant HStrains

Fagdlie Pome s wikatGal State Ul oBa B
Short antenna (S0 via Purdue Univ.
short antenna (ca) via Dregon State

white via Cal State W. o S.H.

tribolius confusuam ~wild strain via Carglina Biol. Supply.

Eliogt Frause
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STORRE, GONNEETICUT Qbé:68
COLLEGE OF LIBERAL ARTS AND SCIENCES
?H& BIGLGBICQL SCIENCES GROUF i

1. Trihmlzum brev1carn15 (two v1a15}
2. Tribolium castaneum

&. Chicago

L. Veracrur

c. Berkeley synthetic, marked with s.
d. Chicago blachk, b.

e, mc, p {(microcephalic, pearl

. PYgmy

0. Davis Low Body Weight

v, Dawvis High Body Weight

. Trabolium confusum

a. Chicago
b, Yugoslavia
e, Inbred (Group L CFI-E, culture Bd; Generation 123
d. b,p (black, pearl
g. di, 8 {(disjocined, ebhony)
+. msh (short elvtra
(Ed. ).

57, FAUL, MIMNNESOTA

UNIVERSITY {OF MINNESOTA

DEPARTMENT OF ENTOMOLOGY, FISHERIES AND WILDLIFE
1, Wild type strains

o, Coleoptera strains

Deroestidas
Atagenus megatoma (F.) Madison, Wis., Savannah,
Ga.
f. elongatulus {Casey) Madison, Wis.
Dermestes maculatus Delbeer Madison, Wis., U. Minn.
irogoderma variabile RBallion Minnesota

Cucujidae : .
Cathartus-quadricelklis (Buerin-Meneville Savannah
Orvraephilus suripamensis LD L

Silvanidae RS RS R : :
Ohasveruscatdvena Waltl. Minnescta

Taenshriont deae : N - -
Cfﬁﬁémh'mﬁﬁﬂhtu“ (LEC(HLE Winnmtped:; Minnesota
Trivolium castaneum (Herbet) Corvallis, Ore



Stock Lists

Trivelium confusum duVal

'Bruch1dae o
ﬁcanthmscelzdes thectus (Say)

ﬁnublldae _ :
Lasloderma serrlcmrne

Bostrichidae
Rhizopertha dominica (F.)
Curculionidae
Sitophilus granarius (L.}
S. oryzae (L.)
5. zeamalis motsch.
B. Lepidoptera
Fyralidae
Anagasta kuehniella (Zeller)
Flodia interpunctellsa {(Hubner)
Gelechiidae
Sitotroga cerealella (Oliver)

I1. Mutant strains
Tribolium castaneum, wd
Attagenus elongatuwlus b

WASHINGTON, D.C. 20204
DEFARTMENT OF HEALTH,
DIVISION OF MICROBIOLOGY

Coleaptera

Anobiidae
Stegobi wum paniceum (L.)
Anthribidae
Araecerus fasciculatus (Reg.)
Bostrichidae
Riiyvzopgertha dominica (F.)
Bruchidae
Acanthoscelides obtectus (Bay)
Cleridae )
Necraobia rufipes (Deg.) ¢

Cucuiides

.Manhattan,

(weird egg)
{biack}

(poor conditions

Unknown

Savannah, G&.

Ka.

Unknown
LE]

Madison, Wis,.

Ga.

F &

Savannah,
Marnhattan,

Ga.

Savannah,

Corvallis,
Madison, Wis.

ore.

{(Ed. ).

EDUCATION AND WELFARE

nay be

‘de

<«

.
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Ahasverus advena (Waltl)

Mlp=-29

Crvptolestes ferrugineus {(Steph.). Foor condition. i

. dead .

C. puszllug (Schon.}

C.ooturcicus (Grouvs ) T
Orykaephllqs_syr;namengig (Lirinaeus)

Curculienidae
Sitophilus granarius (L.)
9, reamais Motschulsky

Dermestidae o
arithrenus flavipes LeC. Weak culture
Anthrerus verbasci (Linnaeus)
Dermestes maculatus De Geer
Trogoderma variabile Ballion

Ostomidae
Gibbiwm peylloides (Czemp.)

Silvanidae
Ahasverus advena (Waltl.?
Oryzaephilue suwrinamensis

Tenebrionidae
Alphitobius diaperinus (Fanz.)
Grnathocerus maxillosus (F.
Falorus ratzebuwrgi (Wissma)
Tribolium brevicornis (LeConte)
T. castaneum (Herbst)
T. confusum Duv.
T, destructor Uytt,-——weak culture, may be
T. madens (Charpentier) :

M. Nakaahima

AUSTRALTA

CBurnley, VYictoria

Victoria Flant RESEdrCh Instltutw
Department of Agriculture

COLEDOFTERA
Tripelilum castanswmn
Wilg type strains
Malathion specific resistant straan
Malathion neon-specitic stirain

Tribol ium cornfusum

digeaﬁed.
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Wild type strains
MQlathti_spgcifi;_strain-

Oryzaephilus surinamensis. . oo oo

i»i_ild type strain . .
Malathion resistant strain

Oryzaephilus mercator

fglphitobius diaperinus

Cryptolestes ferrugineus
Gnathocerus cornutus

Gnathocerus manillosus

Latheticus oryzae
Rhyzopertha dominica

Sitophilus granarius

Sitophilus oryiae

Sitophilus zeamals

Tenebroides mauritanicus
LEFIDOFTERA

Ephestia cautella

Ephestia figulella
Galleria mellonella

Flodia interpunctella

F, Williams

BELGIWUM

GEMBL LK
INSTITUT AGRONOMIGUE DE LTETAT
Z00IL0GIE BENRALE

No updated list has been recel ved (Ed.).
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LOUVAIN - el
F.A. JANSSENS MEMORIAL LABORATORY FOR GENETICS
AGRTICULTURAL  INSTITUTE -OF. THE UNIVERSITY =

No updated list has been received (Ed.). -

BRAZIL

CAMPINAS, SAD FAULD
INGTITUTO AGRONOMICT, SECAD DE ENTOMOLOGIA

No updated list has been received (Ed.).

FIRACICARA, STATE UOF 8A0 FAULO
CENTRO DE ENERGIA NUCLEAR NA& AGRICULTURA
DEFARTMENT OF RADICENTOMOLOGY

Mo updated list has been received (Ed.)

CANADA

Winmipeg, Manitoba RIT 2M%
Research Station, CDA
195 Datoe Rd.

All cultures are laboratory cultures maintained over several
years. Geographic origins are not complete

Specles Origin

Cryptolestes ferrugineus

C. turcicus

Oryzaephilus mercator

0. surinamensis

Frostephanus truncatus Mexico City. Mexico 1977
BEhyzoperthea dominica

Sitophilus granarius

8. oryzae

5. oryzag s E Minnesota, UWUSA 1982
Stegobium paniceum

Triboliuwr audax

T. castapeum

T. confusitn

F.M. Sinbha
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COLOMEIA
_BGG@#QQTC&LGMBié"'” S
UNIVERSIDAD NACTONAL DE COLOMEIA
DEFARTAMENTC DE EIOLOGIA o
AFDO. AEREQ H#ITZZ7

Tribolium castaneum

Wild tvpe strains

1. Apulo Cundinamarca. Col. 1982
Z. Bogota Inst. Fubl. Health, 1978
3, Bucaramanga Trichogramma lab., 1981

4., Cartagena Cartagena, Col. 1980

Mutant strains discovered in Colombia

antennapedia (1981}

bifurcated antenna (19800
fused anternnal segments (1780;
miniature appendaged {ma) (1981
Charcoal (1979

vestigial elytra  ((1981)
black™ 198%

narrrow eye (sq7) L1980)

dark grey eye (7)) (1980)
pearl eye {(p™ (1982
piatinum eye (pte?) (19819

Fk
FOse eyve p ™ {1980}
detarmed legs (dfl7?) (1980
twisted legs (1981)

Fernando Nune:z del Castillo

(For original Spanish names of these mutants, see TIR 24, Edo).

. DENMARK

LYNGERY.
STATENS SKADEDYRLABORATORILIM
(DANTSEH FEST INFESTATION LABORATORY)

AlpHitobius diaperinus
Ancbius punctatus
Arrthrenus museoium

Fa. WOrax

Attagerius alfieri

AL ploeus

Dermestes frischi
Hylotrupes bajulus
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Lasioderma serricorne
 ryzaephilus mercator
T 0LV surinamensis P
“Rhizoperthea dominica
Sitophilus granarius
S, oryras s
Stegobium (Sitodrepa) paniceum
Terngtirio molitor
Tenebroides mauritanicus
Thylodrias contractus
Tribolium confusum
T. destructor
Trogederma granarium

(Ed.).

FRANCE

YILLEURBANE (LYON) RHONE
INSTITUT NATIONAL DES SCIENCES APFLIBUEES
LABRORATOIRE DE EBIOQLOGIE

A, Wild type strains
1. Sitophilus granarius L.

2. G. oryzae L.
a. FB strain (La Reunion)
b, SFF strain {(lyon) {(5&,300+3,000 ovarian symbiotes)
c. W strain (Villeuwrbane) (22,700+1500 ovarian symbiotes)

Z. 5. zea-mais Mots——from PIL, Slough
E. Selected lines of Sitophilus oryzae
1. S8/8fr strain:aposymbiotic strain (O ovarian symbiotes)
obtained from Sfr

LL strain (slow development) (42, 000+3000 ovarian symbioctes)
KK strain (fast development) 8g, 00O+5000 ovarian symbiotes)

DY

"

F. Nardon
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I00LOGISCHES INSTITUY I

(ZOOLOGIEY 'DER ALBERT LUDWIGES UNIVERBITAT
D 78 FREIBURG LM BHEISGRU
FQTHQRINENSTHQ%SE 20

Nlld type =tra1n5

1. er*aephllug sUrinamensis Frazhurg : D
#. Tribolium caetaneum San Bernardxno'”
4
a

._T._cam{uaum San Bernardino

Mutant strains (AL from San Bernardino)
A. Triboliuwn castaneum

4., alate prothoran (apt)

5. Bar esye (Beg)

&, hlack (Brazil background)

7. Black {(Chicago background)

8. Dachs (Dch?

9., Fused tarsi and antennae {(Fta)
10, Microphthalmic (Mo)

11. nude {nd?

Z. pygmy (py)

13, short antenna isa}

14. Short antenna (HSa-

13, =sooty (&)

i6. Spatulate antenna (5pa?

weird eggs (wdid

B. Tribolium confusum
18, black-3 ib-13)

19. ebony (&)

20. ebbnoy-2 le-d)

21. McBGill black (McGh)

K. Sander

MUNICH,
BAYER. LANDESANSTALT FUR BODENKUL TUR
UMD EFLANZENBAU, ABT. FFLANZENSCHUTZ

Coleopters
Bruchidaew~ﬁcanthmacelidaa obtectus (Say)
DucujidaEMwGryptalEStes tuwrcicus Grouv. Mumich, 1966
Ftinidae

Gibbium psylloides (Oremp) Regensburg, 1900
Frtimus tectus. (Hoi.o) Munich, 1972

Silvanidae
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Oryzaephilus mercator (Fauv.) ' Munich, 1946

0. surinamensis. (bl . ... TR ORI S 74 |
Munich (cont®d) BT R e rrEn R RO
Teﬁﬁbri@nidae

1946

Grathocerus cornutus {(F.)

Tribolium castaneum s 2o e

T. confusam Duv, 0 Munich, 1960

T. destructor Uyttenb. " 1957
Lepidoptera

Fhycitidae——Ephestia kuehniella (Zell.) " 1966

E. MNaton.

INSTITUT FUR FLUGMEDIZIN DER DFVLK
GODESBRERGER ALLEE 70
SE00 BONN 2

1. Wild type strains derived from crop imports from Africa and
Far East, selected against rough anomalies

A, Tribolium castaneum, not inbred.
B-1. T. confusum, not inbred
B-Z. T. confusum, inbred by 1Z single-palir passages

1I. ©. T. castaneum, & highly inbred strain (C-1) from Prof.
Bell, Furdue University, which showed more than S05 different
anomalies during first generations in our laboratory.

C-1. T. castaneum, wild type strain.

C-2. T. castaneum, mixed mutations straln.

W. Briegleh
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ISRAEL
TEL AVIV, ISRAEL -~ .. ”
TEL AVLYV UNTVERSITY
DEPARTMENT OF Z0OLOGY

MNotes Tscﬁfribu}ium Stock Center, San Bernardino, alif.).
A, Tribolium caéﬁaneum'
1. Wild type strains

CS+/+ EBerkeley via Stony Brook, USA, 1970

CoS+/+ Mcill TSC

Cg+/+ Bolet Israel, 1970

Cs+/+ Ishaaya Israel, 1972
CTC-12 {imsecticide resistant) Slough, England, 1977
Fano C (malathion resistant) Slough, England, 1977

Z+ Mutant strains
Visible mutants
€5 bb Stony Brook, N.Y.
eu++ {extra uwrogomphi, normal body color, derived from
Elisbh, 19773
EUbb (extra wrogamphbi) derived from CSbb, 1973,
CSmc——microcephalic derived from FF » bb, 1979

pd bb--paddle, black. Derived from pd » bb 1978

CS pearl. TSLC, 1977

CS pygmy. TEC, 1979
electrophoretic mutants

S bEe (slow esterase, bh)-—-Derived from CSbb, 1977
£8 bFe (slow phosphatase)——derived from Eubb, 1980
CS+FF {fast phosphatase)—— derived from eu++, 1981

B. Tribolium confusum
Wild type strains

C+ Chicago ~from TSC,

CF Ishaaya —-—- Israel, before 1972
Mutant strains L

CFbhb -~via SBtony Brook, 1970

CF MSg PRO --from TSC, 1979
p (pearl) from TBE, 1977 L
XL fextra large) from TSC, 1979

c. T. brevicornis. . .. e
+4+ Riverside via T8Ey 1979

d. T. freemani
At daprathe S8R

- DBavid Wael
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JAFAN

NATIONAL FOOD RESEARCH. INSTITUTE

MINISTRY OF ABRICULTURE, FORESTRY AND FISHEEIES
Z-1-2 KANNONDAI, YATARE- ~MACHT

TeUkURA= GUN.-IBARAPE KEN Z08

Feoroptera. T W Dihel i Ceannens
Liposcelis bmstrychnphaiua Badonel Wild

Coleoptera
Silvanidae

Oryzaephilus surinamentsis (L.) Wild
Cucuijidae
Cryptolestes sp. Wild
Tenebrionidae . _
Gnathocerus cornutus (Fabricius) Wild (Dkayama str.)
Latheticus oryzae Waterhouse Wild
Falorus ratzeburgi {(Wissmann) Wild
Tribolium castaneum (Herbst) Wild
T. confusum Jacguelin du Val Wild
T, fresmani Hinton Wild

Tenebhrio molitor L.
Anobiidae
tagioderma serricorne (Fabricius) Wild

Stegobium paniceum (L.) Wild
Bostrichidae
Rhyzopertha dominica (Fabricius) Wild
Dinoderus minutus Wild
Curculionidae
Sitophilus orycae (1.} Wil
8, zeamais Motschulshy Wild
Bruchidae
Callosobruchus chinensis (L) Wild
Lepidoptera
Fhycitidae
Ephestia elutella (Hubner) Wild
E. cautella (Walker) Wild
brrown wing mutant
E. kuhniella (Zeller Wild
Mutants -

a {(Red, Mishima str.? .

&b (Red-Black, Mishima straim

h Black . : ' i

wa (white eyes)

pi~1 white larval color strains

1 n B T [ AT LTS | RS

pl-d

pi-? red larval color strain

pl-to v " " -
pl-11 Intermediate larval color sticain.
pl—-12 " " N H
ple-ia N M " N

Flodia interpunctella (Habner) Wild



July, 1989

Stock Lists J1

_Ge}gchiidae _
Sitotroga cerealella (Olivier) Wild

Hymenoptera . .
Ichneumonidae "
verntria canescens {(Graven

Q. Imura, K., Fotaki.

Mote: Dr. H., Nakakita'"s list in TIEB 24 also includes the
following information on Tribolium stocks:

Wild type strains and geographic origin

Tribolium auday M......derived from Dr. D.G.H. Halstead,
T. castareum (H.) Japan

T. castaneum (H,?

TCF.A (PHE-resistant) —~derived from Dr. R.G.Winks, Stored

Grain Research Lab, Division of Entomology, CSIRO
CTC4 (PHE-susceptible)——derived from R.G. Winks
T COMFUSLM. . vaa»ansedapan

T, freemani..ocesees. captured in Japan (contaminated imported

corn from Brazil).

M. Nakakita
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OrAYAMA

LABORATORY OF AFPLIED ENTOMOLDGY
COLLEGE OF ABRICULTURE

OKAYAMA UNIVERSITY

1. Wild type strains

COLEOFTERA

i. Alphitobius diaperinus Mivazak:
2. Callosohruchus chinensis Okayama
. E. maculatus

4, Gnathocerus cornutus Miyvazaki
S. Lasioderma serricorne Mayama

&, Latheticus orvzae

. Oryzaephilus swinamensis

. F. subdepressus

0. Rhysoperths daminica
1. Bitophilus oryrae
12, S. zeamals

13, Tenebrico molitor

7
8., Falorus ratzeburgil
?
.

14, Tenebroides mauritanicus

15. Tribolium castaneum

16, T. confusum

17. T. freeman:
HYMENDFTERA

1. Anisopteromalus calandrae

2. Choetospila elegans

=

Tashiharu

INSTITUTE OF BIOLOGICAL SCIENCES

UNIVERSITY OF TSUKUBA
SAkURA-MURAE, IBARAE]
Fo0-31 JAPAN

Bruchidae
Calligsobruchus chinensis

1% wild type strains from different localities in Japan

and abroad

Black colored mutant derived from Shusendi

o Mainland China
fC Fukustiima, Japan
h Hirgsaki, Jdapan
HiC Hirosaki, Japan

. Lariophagus distinguendus

Yoshiida

Mivaraki
Mivazaki
Mivazaki
Mivazaki
Mivazakl
Okayama
Okavyama
Qkayama
Okayama
Mivyazaki
Mivyazaki

Ghayama
Okayama
Okayama

strain.
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Kyoto, Japan, 1936

. Japan, 1964
Yagoa AT

L Shusen i black mitant

Tokyo (Nishigahara, Nat. Imst. Agr.(, Japan
Tsukuba, Japan

Taububa, Japan

Teukuba, Japan

Taisha, Jdapan

C. maculatus
12 wild type strains from different localities in the’

world.
abd . 8. A, (probably Louwlisianal.
bt Burma
c i Fresno Lab., USDA, Calif., U.5B.A.
e Thailand
+0 Thailand
el io, U.8.M.
)
TG Tel Aviv, Israel (Dept. Flant Frot.. Stored Frod.
Re=s. Lab.
b G2 Kyoto, Japan
mii Hansas State Univ., Manhattan, k&, U.S.A.
=i Savarnalt; Lab, WUSDA, georgia, U.H.A4,
L. analis From Wnited Kingdom
C. phaseoli From United Kingdom
Zabrotes subfaciatus Fram Africa

Acanthoscel ides obtectus From GCalifornia, U.S.A8.
Hymenoptera
Braconidag .
Heterospilus prosopidis from Hawaii, U.S, M.
Pteromal idae

fAnisopteromalus calandrae, Japan
Chastospils elegans from United kingdom

Dinarmus basalis 'fﬁqm.Ihﬁi& 

Res.
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INSTITUTO NACIONAL DE INVESTIGACIONES AGRARIAS
DEFARTAMENTCG DE GENETICA CUANTITATIVA Y MEJORA ANIMAL

Fribolium castaneum

AI

E.

wild type strains

LI N

4.
T
&
7
8.
G
14,
11.

12,

Consel
Furdue

o

edinburgh 1

Edinbu
Campan

ragh 2
ario

Coronada

Arguia
Jerar
feuna
farpio
Jdato
Eeer—5

r

heba

C.5.1.0. Madrid, HSpain

Purdue,

USh.

Edihbgrgh, Scotlandg

Edinburch,

Campanario,
La Coronada,
Andiviar, Spain

Jerer, Spain
D=Euna, Spain

Scotland

Spain
Spain

Carpio, Spain

Jato, Izrael

Beer-Bheba, Ilsrael

Mutant type strains

13,

Black

Furdue

Furdue,

USh,

1944
19&4
19740

1970
1973
1976
1275

1975
1975

1975
1975
1975

1964

TIB~-29
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C. Experimental lines
.Driginated from the "Consejo! strain and selected for egg

1ay1ng per+armance through 4” generatamns

14.
15,
14,
17.
18.
19,
20,
21.

-
22

Lo 34
et

24.
28,
26.
27 .
28,

o
“ 7 .

0.
"‘—:;1'

7
et s W

e
et -

4.,
I5.
Bb.
7.
Iz
9.
40,

41,

4z,
4%,
44,

AN~ T

AN-TT

AF -1
AF=TT
AT~T
AT-1T
BT
BF -1
BF-T11
BT-1
ET-11
Fih— 1%
SN-1 %

RN=TT

Sh-11
RF—1I
S5F-1
RE-T1
SF-11
RT—1
ST-1
RT-11
87-11
CTh-1
YD1
pDTh~-1I
DTD-11
ETD~1
ETD-11
FTh-1
FTh—I1

mutants
antennapedia ap, VYIII
diterencial DFf, IV

fused antennal segments~2 fas-2

45,
4&.
47,
44,
47 .
.
for) A
P
oS4,

o
Tra

T

w .

ivary
paddle,
pearl p
pegleq

PYQmy
royse
ruby

selected far

high per+mrmance at

low performance at

H "

high cross performance at

1 1" (2} h

Tamperatur&

high cross performance at

it H Lh] it

high performance at dif+f.

it Ll 1t It

s

pd i
11
g 11
py 1
I

short elytra sh VITI

squint

wiii te

Wi

=G VITI

R

ap
Y
o

=8

28

=8
38
33
28
28

-y
t

=g

-y
o
e
S
e
R
bt 4

S

28
28
28
28
H
=

levels

Iv

35

S8

[Sul09]

ot selection

it

FPurdue, 1964
Furdue, 17464
Sokolofs,

Furdue, 1964
Purdue, 19564
Sokoloff, 1
Furdae, 1948
Furidue, 1968
Furgue, 19764
Furdue, 1964
Furdues, 1964
Pordues, 1944

1948

1968



8.
59.
&0,
&l

~
oy

&3,
b4,

&5,

bb.
&7,
&8,
&9,
AR

Stock Lists

w
wine ¥ I
eye mutant 7
maraorn m Y
melanctic stink glands-—-1like
sonty s 1w ' '
chestnut ¢ VI
micrecephalic me 1%
Microphthalmic Mo VI

Fi
pink p 11
Bar eye Be v
prothoraxless ptl IX
light ocular diaphragm lod
black o 11l

Triboliurm confusum

A. Wild type strains

71,

Coronada La Coronada,

B, Mutants

7%. creased abdominal sternites

73, ehony-2 e-2 11

Cas

I11T

Ma. G, Fuentes

TI8-29

Furdue, 1968
Madrid, 1967
Furdue, 1977
Madrid, 19&8
Sokplof+, 1977
Sokoloff. 1977
Sokoloff, 1977
Sokolotf, 1977

Sokolpft, 1977
Sokoloff, 1977
Sokoloff, 1977
Furdue, 1968

Spholoff, 1977

Spain

Gokoloff, 1968
&Gokoloff, 1948
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. MEXICO.

Tnstitute Hacional de Tnvestigaciones Agnleolas 0 o
Centro de Investigaciones: Agnicolas def Noite Centra: .. it
Pabellon, Aguascalientes, Zacatecas -

Prostephanus truncatus--wild Lype stuain.

M.C. Menio Ramirez Martinez

Poland

Bolish Acacemy of Sciences, Institute of Ecology
Dzickanow Lesny, 05097 Lowdanki, Pofand

Acanthoscelides obfectus Suy
Wikd type from Polaord

Tribolium costaneum (HbAZL)
Witd stnain from San Bernandino, via Freiburg
¢l genellc strnain from Chiccgo
cI1-~genetic stnoin from Chicago
so0ty 44) from San Bernarcino via Fredbung

Triboliwn congqusun Tuval
wild Atnain frem Sar Beanardine via Fredburg
BTV - genetic strain gnom Chicago
chony-2 (e-2) from Sar Bernandino vdia Fredibung

PEQPLE' S REPUBLIC OF CHINA
Bedjing
Be/idng Agrdeultural thilversity
Deparniment cf Animal Sclence

Trikbolium caslaneum

A, Wikd type strains
1. Base populations for quantifative genetics Guelph, 1787
7. Inbred £ine (full-sib mating) Boiiing, 1988
3. W Léne (Local £ine) o Bodjing 1988

B, hutant strains : py _
(1)Base popubation maiitained with no ertificial selection

- and mindmum 0f inbreeding Guelph, 1988

(2) Inbred Line (full sib-mating) Boijing, 1988
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.ADAS“Central Science.: L&baratory,ﬁ_._u e i
Ministry of Agriculture Fisheries'an Fo'd_“f ;“”
Londen Road. ' N
SLOUGH, Berks, U.K. i : R RERNE
SL3  THI Tel: (0753) 34626 Fax: (0753) 824058

Insects mentioned below are bred in controlled environmental conditions and, as
far as possible, free from disease. All new stocks pass through a quarantine
procedure before acceptance into the main insectaries.

This list was last updated in November 1988. The country of origin and year of
receipt at this laboratory are shown against strains, where this information is
known. For some of the older strains, in particular, such information is not
known. Please note also that some strains do not have a name, especially if
only one strain of a species is held. Where more than five strains of a species
are held, full details are not given. (However, full details of all mutant
strains held are given). Please write to me for further details on any aspect
of this list and with any requests for specimens. The latter will be met where
sufficient are available, but a charge may have to be made.

Monica O’Donnell (Mrs)
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‘Species. - _Strain. Country . Year
R o “of. . . received
orfgin’ 0 at Lab.
AHASVERUS ADVENA (Waltl) Insectary W.Africa 1936
ALPHITOBIUS DIAPERINUS (Panz) Insectary S "
Goose‘s foot Britain 1983 -
Droxford Britain 1984
35 Britain 1987
ANTHRENOCERUS AUSTRALIS (Hope) Insectary Britain 1933
ANTHRENUS FLAVIPES (LeC.) Insectary
ANTHRENUS PICTURATUS HINTONI Insectary U.S.S.R.
(Mroczkowski)
ANTHRENUS SARNICUS (Mroczkowski) Insectary
ANTHRENUS VERBASCI (L.) Insectary Britain 1951
ATTAGENUS BRUNNEUS Falderman Insectary Spain
ATTAGENUS CYPHONOIDES Reitter U.S.5.R. 1976
ATTAGENUS FASCIATUS CINNAMOMEUS Insectary Botswana 1963
{Roth) L
ATTAGENUS FASCIATUS FASCIATUS Insectary Botswana 1972

{Thunberg)



40 : N Tlis-29
Stock Lists
Species . §train Country .. - Year -
| L o of. . received
corigin at Lab.
ATTAGENUS INSIDIOSUS Halstead Insectary Kenya
ATTAGENUS PELLIO (L.) Insectary Britain
ATTAGENUS RUFIVENTRIS Pic Insectary Botswana - 1970
ATTAGENUS SMIRNOVI Zhantier Insectary Kenya 1962
ATTAGENUS UNICOLOR JAPONICUS Insectary Japan 1956
Reitter :
ATTAGENUS UNICOLOR JAPONICUS Insectary N.USA 1980
Reitter (Synqnym_ATTAGENUS
UNICOLOR CANADENSIS Casey)
ATTAGENUS UNICOLOR SIMULANS Insectary U.5.S.R. 1976
Solsky
ATTAGENUS UNICOLOR UNICOLOR Insectary
(Brahm) (=MEGATOMA (F.)
=PICEUS {(Olivier))
ATTAGENUS WOODROFFEI Finland 1965
Halstead and Green Sweden 1978
CARPOPHILUS DIMIDIATUS (F.) Insectary Usa
CARPOPHILUS HEMIPTERUS (L.) Insectary
COELOPALORUS FOVEICOLLIS (Blair) Trinidad
CRYPTOLESTES CAPENSIS (Waltl) Insectary

CRYPTOLESTES FERRUGINEUS
(Steph.)

9 strains from 2 countries held,
many differing in their susceptibility
to pesticides.
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SP%G??S e . _T;h:_J Strain Gophtrj ._,Yegr_
Pe ' ' o o of. teceived
origin YAt Lab.
CRYPTOLESTES PUSILLOIDES Canada.
(Steel and Howe) A
CRYPTOLESTES PUSILLUS (Scho.)
CRYPTOLESTES PUSILLUS FUSCUS Trinidad
Lefkoviteh ...
CRYPTOLESTES TURCICUS (Grouv.)
CRYPTOLESTES UGANDAE E.Africa 1954
Steel and Howe
DERMESTES ATER Deg. Britain 1953
DERMESTES FRISCHII Kug. Nigeria
DERMESTES HAEMORRHOIDALIS Britain
Kuster
DERMESTES LARDARIUS L. Britain
DERMESTES MACULATUS Deg. Bangladesh 1975
DERMESTES BERUVIANUS Castelnau Britain 1961
GIBBIUM AEQUINOCTIALE (Boield.) Britain 1937
GNATOCERUS CORNUTUS (F.) .
GNATOCERUS MAXILLOSUS (F.)
| LASTODERMA SERRICORNE (Fi) . _ .. Insectary
LATHETICUS ORYZAE Waterh.  Insectary
MEZIUM AFFINE Boield. Insectary Britain

MEZIUH AMERICANUM (Lap.) Insectary
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_,Sﬁécies- e B Strain_ L ceugtxy_. :;ggégg
e L of  received
‘erigin . 4t Lab.
NIPTUS HOLOLEUCUS (Fald.) Insectary - Britataio o
ORYZAEPHILIUS ACUMINATUS Insectary
Halstead ' :
ORYZAEPHILUS MERCATOR (Fuv.) Insectary
Senegal Senegal 1979
0-871 Cyprus 1979
ORYZAEPHILUS SURINAMENSIS (L.) 52 strains from 11 countries held,

many differing in their susceptibility
to pesticides

PALORUS RATZEBURGII (Wissm.) Insectary
PALORUS SUBDEPRESSUS (Woll.) Insectary Turkey
PSEUDEUROSTUS HILLERI (Reitt.) Insectary Britain 1940
PTINUS CLAVIPES Panz. Britain 1954
PTINUS EXULANS Er. Britain
PTINUS PUSILLUS Sturm Insectary
PTINUS SEXPUNCTATUS Panz. Insectary
PTINUS TECTUS Boield. Insectary A
Insectary B Britain - 1960
Wild Britain 1975

RHYZOPERTHA DOMINICA (F.) 8 strains from 5 countries held,
s many diﬁfétiﬁgfin'theirlsQSCeptibility
t6 pesticides
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iSpggies: _Sfraih o Cqunt:y _fii;$§§r
' R . of 1 received
corigin -+ at Lab.
SITOPHAGUS HOLOLEPTOIDES. (Cast.)  Insectary . Trinidad.. . 1972

SITOPHILUS. GRANARIUS (L.)
SITOPHILUS ORYZAE (L.)

SITOPHILUS ZEAMAIS Motsch,

SPHAERICUS GIBBOIDES (Boleld.)
STEGOBIUM PANICEUM (L.)
STETHOMEZIUM SQUAMOSUM Hint.
TENEBRIO MOLITOR L.

TENEBRIO OBSCURUS F.

TIPNUS UNICOLOR (P. & M.)
TRIBOLIUM ANAPHE Hint,

TRIBOLIUM AUDAX Halstead

15 strains from 5 countries held,

many differing in their susceptibility
to pesticldes

7 strains from 6 countries held,

many differing in their susceptibility
to pesticides

Insectary

153 Guatemala 1972
912 Kuwait 1972
Us usa 1976
P5-60 Britain 1984
Insectary Britain 1976
Insectary

Insectary Britain

Insectary

Insectary

Insectary " Kenya
Insectary Nigeria

Insectary Canada
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Country

. Species .7 Strain - Year.
L : of ~ received
TRIBOLIUM BREVICORNIS LeC = st Insectary "”""-HSK9“

7 strains from 5 countries held,
many differing in their susceptibility
to pesticides

TRIBOLIUM CASTANEUM (Herbst.)

TRIBOLIUM CONFUSUM J. du V.

TRIBOLIUM DESTRUCTOR Uytt.

TRIBOLIUM FREEMANI Hinton
TRIBOLIUM MADENS (Charp.)
TRIGONOGENIUS GLOBULUS Sol.
TRIGONOGENIUS PARTICULARIS Pic
TROGODERMA ANGUSTUM (Solier)
TROGODERMA ANTHRENOIDES (Sharp)
TROGODERMA GLABRUM (Herbst.)

TROGODERMA GRANARIUM Everts

Insectary
W-44
PS-108

Ethiopia
Denmark

Insectary
Insectary
Insectary
Insectary
Insectary
Insectary

Insectary

Britain

Ethiopia
Denmark

Japan
Yugoslavia
Ireland
Kenya
Germany
UsA

Usa

1983

1968
1968

1980

1975

11 strains from 7 qountries heid.



BLATTELLA GERMANICA (L.)
PERIPLANETA AMERICANA (L.)

DIPTERA

MUSCA DOMESTICA 1.

HYMENOPTERA
MONOMORIUM PHARAONIS (L.)
LEPIDOPTERA

ENDROSIS SARCITRELLA (L.)

EPHESTIA CAUTELLA (Walker)

July, 1989 Ly
Stock Lists
_ ‘Species Strain Country ° Year
T of received
origin Cat Lab.
TROGODERMA GRASSMANII Beal " Insectary =~ USK "~ - 11976
TROGODERMA INCLUSUM LeC Insectary
TOGODERMA IRRORATUM Reitt. Ingectary Egypt
TROGODERMA STERNALE PLAGIFER Insectary U.S.A.
Casey
TROGODERMA VARIUM Insectary Korea 1970
Matsumura and Yohoyama
TROGODERMA VARIABILE Balliom Insectary usa
TYPHAEA STERCOREA (L.) Somerset Britain
Datchet Britain 1980
DICTYOFPTERA
BLATTA ORIENTALIS L. Insectary
W. Middlesex Britain 1986

strains from 2 countries held, several
other strainsg also held, but on a shert
term basis

Britain 1953

Reading Britain 1986

Insectary Cyprus 1969
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Species Strain Gountry . Year
o ' of " recéived
origin at Lab.
EPHESTIA ELUTELLA (Hubner) .~ .~ Insectary e
Milwall 8F Britain 1969
EPHESTIA KUEHNIELLA Zell. Insectary Britain 1949
Southampton Britain 1953
Harlescott Britain 1982
Rhydymwyn Britain 1988
GALLERTA MELLONELLA (L.) Insectary A
Insectary B Usa

PLODIA INTERPUNCTELLA (Hubner)

SITOTROGA CEREALELLA (0liv.)

PSOCOPTERA

LEPINOTUS PATRIELIS Pearman

1L.IPOSCELIS BOSTRYCHOPHILUS
Badonnel

LIPOSCELIS SUBFUSCUS
(Broadhead)

TROGIUM PULSATORIUM (L.)

9 strains from 9

A68
5623

countries held

Mepal
USA

Britain

fritain

Britaln

1972
1972

1949
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MUTANT STOCKS

L7

gesteR T

U Mutdtion

RHYZOPERTHA DOMINICA (F.)

TRIBOLIUM CASTANEUM (Herbst)

(tt)

Clear eye,
dark body
(ce,dd)
Speckled eye,
dark body
(ss,dd)

Transparent eye,

dark body
(ct,ad)

Black

Black

lﬂ;CoﬁnEry
mutation/s  of
arose in  origin
COLEOPTERA
CARPOPHILUS DIMIDIATUS (F.). Pearl-eye
CRYPTOLESTES TURCICUS ({(Grouv.) Red Eye
DERMESTES MACULATUS Deg. Pearl-eye
Black/Brown Australia
LASIODERMA SERRICORNE (F.) Black Usa
ORYZAEPHILUS MERCATOR (Fauv.) Pearl-eye 0-779 Pacific
(pe*) Isles
ORYZAEPHILUS SURINAMENSIS (L.) Clear eye 00757
(cc)
Dark body 484 Square India
(dad)
Speckled eye 484 Diamond India
(ss)
Speckled eye, 484 Diamond India
L..0.D. (ss,11)
Transparent eye 01061 Britain
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- MUTANT STOCKS

Cspectes 0 mutation  Strati/s | Country
- ST E TR Mutation/s  of
arose in origin
LEPIDOPTERA
EPHESTIA CAUTELLA (Walker) Yellow eye Florida U.5.A.
Black eve, Insectary Cyprus/
Diapause x Florida U.S.A.
EPHESTIA ELUTELLA (Hubner) White eye
SITOTROGA CEREALELLA (Oliv.) Pearl eve ABE Nepal
Red eye ABS Nepal

Monica O'Donnetl {mrs)
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Stough Berks U.K.

deréeaS“DeyeTopment_NaturaT“Resources Institute, Stough Department

 Overseas Development Administration

Pest_sioiﬁgy and Inspection Section

A11 stocks are maintained at 27°C and 70% R.H. The:stocks. listed below are
those. currentiy.maintained for ongoing research projects. Other storage pest
species -are kept in culture from time to time for training or short research
projects.

1. Wild type strains

A. Coleoptera

1. Acanthoscelides obtectus, Bruchidae a. Swaziland
b. Colombia (6 strains)
¢. Turkey
d. Colombia-CIAT
2. Callosobruchus analis, Bruchidae a. ex MAFF Lab. Sltough
3. Callosobruchus chinensis, Bruchidae a. Kenya
b, Indonesia
4, Callosobruchus maculatus, Bruchidae a. Brazil
b. Yemen A.R.
¢. Nigeria
d. Uganda
e. Indonesia
5. Callosobruchus rhodesianus, Bruchidae -a.  Zimbabwe
6. Caryedon serratus, Bruchidae a. Unknown
i b. India
7. Cryptolestes ferrugineus, Cucujidae a. Unknown
8, Dinoderus distinctus, Bostrichidae a, Tanzania
4, Dinoderus minuytus, Bostrichidae ooa. Indonesia
10. Dinoderus porcelius, Bostrichidae a.  Togo
11. Gnatocerus maxillosus, Tenebrionidae a. Tanzania
12. Lasioderma serricorne, Anobiidae a. Unknown
13. Lophocateres pusillus, Lophocateridae a. Philippines
14. _Prostephahuéitrunqatus, Bostrichidae o a.  M§Xiq0_
o ' - b. Tanzania (2 strains)
c. Togo
d. Costa Rica

ex MAFF Lab., Slough
Mali

15, Rhyzoperthe dominica, Bostrichidae

Lo g =1
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16. Sitophilus oryzae, Curculionidae
7 Normaistrains e cadvs indonesias..
D S T AR S b, Tanzania. _
i1 Pulse-feeding strains Ca. Burma {2 strair
' ' b, Pery v '
¢ Trinidad {2 strair
170 Sitophitus zeamais, Curculionidae ~a, Tanzania
: T _ T - : b oIndonesia
¢. Mexico (2 strair
d. Ex MAFF {ab. Slougf
18. Teretriosoma nigrescens, Histeridae a. Mexico
b, <Costa Rica
19. Tribolium castaneum, Tenebrionidae a. Tanzania
b, Unknown
c. Mali
20. Zabrotes subfasciatus, Bruchidae a. Colombia (4 strair
b. Uganda
8. Lepidoptera
1. Corcyra cephalonica, Galleriinae a. Malawi
2. Ephestia cautella, Phycitinae a. Ethiopia
b. MAFF Lab. Slough
3. Ephestia elutella, Phycitinas a. Unknown
4, Plodia interpunctella, Phycitinae a. Unknown
5. " Sitotroga cerealella, = Gelechiidae a, Sudan
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Chemical Contrdl Section

Stocks of :some major. pests are maintained, under selection pressure with:
1nsect:c1de where. ‘necessary, 1in order to enab]e the FAQ . recammended methods .
- for the detection and measurement of resistance to be carried out. Incom1ng
© . oostraing from: abroad are: screened and: ‘the methods are: demonstrated in: :

Hild.type’stréins

A. ,Co1eobtera

21.  Cryptoldstis sp., Cucujidae a. Ethiopia

22. Dermestes ater, Dermestidae a. Ex MAFF Lab. Stough
23. Dermestes frischii, Dermestidae a, Ex MAFF Lab, Slough
24. Dermestes maculatus, Dermestidae a. Malawi

25. Dermestes carnivorus, Dermestidae a, Indonesia

26. Sitophilus oryzae, Curculionidae
Insecticide-susceptible strain (reference) a, Ex MAFF Lab. Slough

Malathion- and Tindane-resistant sirain (A76) b. Ex MAFF Lab. Slough

Bhutan

Nepal

Pakistan {2 strains)
Tunisia

Brazil 1

Tanzania

Philippines

Morocco

Strains tested for phosphine resistance

Lo — W H (D OO
e e e e e

UK.

27. Sitophilus granarius Curculicnidae
Cyprus

o

Unknown
Ghana
Zimbabwe
Burma
Thailand

28. Sitophilus zeamais, Curculionidae
Strains tested for phosphine resistance

[ I o H o NR & S oY)

29. Tribolium castaneum, Tenebrionidae
MuTtipTe insecticide-resistant strdin (CTC 12)
- Malathion-specific-resistant strain  (Kana C)
Insecticide-susceptible strain (reference)
Stra1ns tested for phosph@ne reszstance

Australia
Nigeria
EX MAFF Lab. Slough
Nepal
-Pakistan (8 strains)
- Sri Lanka
Ethiopia (2 strains)
CLiberiz
Mali (5 strains)
Zimbabwe (2 strains)
Ghana:.
. Philippires (2 strains)
India {7 strains)
Turisia
Uganda
Indenesia {6 strains)
Cyprus {3 strains)
Tanzania
Brazil

VU IOT O D E AR I R OO0 O W
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30,
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32..

33.

34.

Stock Liste

Prostephanus truncatus, Bostrichidae

'Rhyzopertha domxif"'“

BOStFTCh1daE

TBastrachldae

Strains tested for bhosph1ne res1stancelﬁvﬂ

Oryzaephilus surinamensis, Silvanidae

Strains tested for phosphine resistance

Teretriosoma nigrescens, Histeridae

Lip-av

As Pest Biology

A, damatca
h. Pdklstdﬂ (2 strai
coOSPY banka (2 strad
d. Mali (7 strai
e. -Indonesia
f. Ethiopia
g. Moruocco
n. Brazil
a. Sri Lanka

b. 'Ethiopia

As Pest Biology
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Alvarez-Fuster, A., Bosch, K., Fetitpierre, E. and Juan. C.
Labgratorioc de Genetlca. Departamento de Biologia,

Facultad de Ciencias,

Universidad de las Islas Baleares
07071 Falma de Mallorca, Spain.

X Genome sizes in some specles of Tribolivm $low beetles
(Coleoptera, Tenebridnidse?.

The DNA content of Feulgen stained spermatids has been measured
from wild type laboratory strains of six species of Tribolium
Mol.eay by using T. castaneum as an internal standard. The
results are as ftollows:

Indiv., Sperma— DNA content gD
N tids (N mean (pg)
T. audax 1) Z00 O, 164 1.7X1D_ﬁ
T. brevicornis G 2T 0. 384 5.2X10nd
T. castaneum ' 100 O.208 ux1uMA
T. confusum 10 200 0,248 T
T. freemani H 300 0,237 1.7x30—b
T. madens P 15D 0,243 4.5X1Qh&

The range of genome sizes among these congeneric speclies
exceeds a two—fold difference. Falrwise comparisons between the
six mean values give statistically significant differences in
all but ore of them, that between T. {freemani and T. madens. T,
castaneum and T. confusum are clearly separated in thely nuclear
DNA content. These genome data are in support of the
karvological differencee reported belween these specles. T.
castaneumn has 20 chromosomes and & 9 + Xyp male meiotic formula,
whereas T. confusum has 18 chromosomes and a 8 + ngo XY formula
{(Gmith, 1952). It agrees with their high genetic distance based
Up o ai1ﬂ¢ymp electraphoretic studies. (Saﬁchag, 19795 Wool,

R Therefore, & substantial increase in the dgeriome size
cauld =2 plaln the origin of T. cmﬁfu:um from T. castansum, plus
the presumed Autbsome-X Lhrmmusume Ffusion. However, i%'T
brevicornie were the ancestral 5pec1es of Teibolium as, suggested
iy Hintan (1948), its highest DNA amount would necee5ar1iv imply
that the evolution of the remaining species should have mostly
taken place by dedreases in thHe geftne. siie.

LITERATURE

Sanchez, A 1979, Eétudi e 1a variabilitat eniimatica E)
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Tribeolium castaneum i Tribolium confusum. Tesina, Univ.
bBarcelona.

Smith., 5.9. 19Q&; The evolution. of hetsraghrmmatlm in the genus
Trivolium (Tenebraon1dae. leemptera) Chrcmmsmma 4:589*é10

Wool, D, 1982. Critical examination of pastulated cladlstlc
relatxcnshaps among species of floir bestlies (Genus Trzbai1um.

e

Tenebrionidae Coleoptera). Blochem.”&eqet. ~U.)xx 4?.

(INOTE: This investigation was presented at the International
Congress of Coleopterology, Barcelona, September 1B-23, 1989,
organized by Asociacion Europea de Coleopterologia, Departamento
de Biologia Animal, Facultad de Biclogia, Universitst de
Barcelona and Universita di Torino, Dipartimento di Biologia
Animale).
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PAWEL BIJOK . . .
Polish Academy of Sciences .
Institute of Ecology. o
Dziekandw Ledny near Warsaw
05-092 Zomianki, Poland

*A SET OF METHODS FOR DISTINGUISHING BETWEEN "6— AND 7-INSTAR
INDIVIDUALS" IN TRIBOLIUM POPULATIONS.

introduction

A phenomenon of a particular heterogeneity occurring 1in
insects populations (stored product pesta) has been observed for
a long time (Howe 1961). There 1s a fraction of population which
shows longer development time and larger weight, and has a one
larval instar more 1n 1itis development than the remaining fraction
of individuais. Such heterogeneity in populations of Tribolium
castaneum Hbst and T. confusum Duval was described (Prus 1976,
Bijok 1984, Prus and Prus 1987) and examined in terms of 1ts
influence on autecological features (Prug, Bijok and Prus 1988)
and reproductive effort (Prus, Prus and Bijok 1988). Carrying on
such studies it is important to have a oimple and effective
method for distinguishing between these groups of individuals
which nave been called 6~ and 7-instar groups.

Method 1 - Observation of whole development in synchronised
individual cultures

it is the most labourious method, but giving possibility to
collect data about duration of all developmental stages and to
obtain a growth curve for each individual. This method gives the
mogat reliable answer to the question whether the individual
pelongs to 66— or 7-instar group. This method has been used by
Prus (1976), Bijok (1986}, Prus and Prus 1987 .

Newly hatched larvae (not older then 2 hours after hatching)
were placed in separate, numerated glags vials each containing lg
of standard culture medium (95% wheat flour and 5% powdered
baker's veast, by'waight);-CulturQBEWere;run'in'a dark incubator
at =299 .C . and 70% RH.  Every 2 days a content of each vial was
éiftedﬁithrough_fine_mesh.(0Lifmmigand“thefihdividual was found.
Therﬁanimat-“wasf;piacedjcn preweigh¢¢*.arumigipm;;foir pan . and
weighed 'on electrobalance with an accuracy of 0.01 mg. Besides
thé?faxuviumfwaS“LookadifOrtandﬁitaupteaénce:(oraab56ﬂce) as well
as'devélogmentaf'étage;ofythe~indiyiduai;recofdéd;'Séx'of animals
was &eterminedﬁduring;a~9u?al”3ﬁ¢§5f(80kolbff11972}}-'_ '

In qrder'tofrgnxjpregiselvjQaéh-;ﬁdiyidual:to 6—~. or 7—instar
group, 1t ig;“ﬁecceéar?*'to'piotfgrﬁwth';éurweT'far;feyery}fone
individual on a weight v. time scale, separately for males and
females (Fig. 1.). On each curve a moment of pupa appearance and
that of eclosion should Dbe marked. r If number of examined
individuals is large enough two separate bunches of curves can be

seen - for 6- and 7-instar individuals. Any curve (=individual)
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not - grouped in ohe: or another bunch should be rejected as dubious
__Pase In uncertaln cases.a number of exuviae . tound and A, tlme of
;;apearance cof. developmental st ges can be a helprul in mak1ng the
”deczszon  ' _ '
L " Using . thls -method to _ of sunaequent
developmentai stages. - and time of whole deve opment one” ‘should
remember that: handling and changes of temperature during sifting,
welhg;ng _etc have a 51gn1fzcant 1nf1uence on rate ot
deve lopment. Therefore, the’ temperature in ‘tTaboratory. during work
with . animals should be rather. close to that used 1in the
incubator. '

Method 2 - Observations of “final period of development 1n
synchronised individual cultures.

This method is Dbased on comparison of time of reaching pupal

and/or adult stages and welght of newly apeared pupae.

Cultures were started just like in the previous method, but
were left in incubator till 15-th day of larval development. Then
the first observation took place. On that day 4-5 exuviae were
found in each viali. The following observations were carried out
every day till the time of eclosion. Only newly appeared pupae
were weighed and their sex was determined.

In order to distinguish between 6— and 7-instar individuals
it 1is neccesary to make two graphs separatelly for males and
females on scale: time o©of pupae appearance versus weight of
pupae. Each individual should be placed as a separate point (Fig.
2.). 1f number of examined individuals 1s sufficient, two clouds
of points should be seen for 6— and 7-instar groups. Any point
(=individual) not grouped in clouds should be rejected as dubious
case. Number of exuviae found is not a precise criterion and can
only have an. accesory 'significance because smallest exuviae
could be eas1ly lost

Method -3-'— Selecton in respect of time of pupae appearance 1in
T synchronlzed cultures.

This method i not so precige as the previous two, but is less
complicated . and not so t:memconsumlng 1t is used to obtailn large
'quantltles of materlal ‘congisting. of 1nd1v1duals split into 6-
and 7*1nstar groups of male -and females Such material - can be-
uged - . for chem:cai analysi"" for exampie e llpld content
determznattlon calorzflc va -and Bljok 1988)

: : 1Y1ng
Afte '24 : ours an1mals were. s parated from medium bY 51ft1ng
through"a coarse mesh Medlum with eggs liéd was. 1ncubated for 20
Then;c tent of Jar was 31fted in otrder

' lsolated
" This

-selected for males and females,””
operation should@ be ..... ‘made ‘
appearing.  In.. ' : -
t.ime versus numb . _pupa -appear1ng A curve should show two
maxima = correspondlng” to maxima of appearance 6-— and 7-instar
pupae. Only ifdividuals forming the very maXima should be taken
as 6~ or.7—ingtar groups (Fig. 3.).
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, P 1984 on heterogenee1ty:1n"blv straln of polium

gconfusum Duval Trzbolzum Informatlon Buiietln 24]89%9b

TP 1986 0on. ‘heterogerieity’ in bIV straln or Trabolzum

e onfusum Duval Ekoi Pol., 34: 87 ~-93.

Howe, R. W.. 1961. Deveiopmental time  and’ welght Ty Traboizum
coastaneum. Tribolium Information Bulletin, S 212200

Prus, T. 1976. On heterogenelty in ¢l &train of Trxbollum
Castahéum Hbst. Tribolium Information Bulletin, 019:97=104.

Prus T., Bijok. P., Prus, M. 1988. Variation of fecundity and
~hatchability in strains: Tribolium castaneum Hbst. ¢l and T.
confusum Duval. DbIV. Tribolium = Information Bulletin.
2B 67-75.

Prus, T., Prus, M. 1987 . Phenotypic differentiatiom of Tribolium
castaneum Hbst. ¢l strain. Trlbollum Informatlon Bulletin,
.27 :89-95,

Prus, M., Prus, T., Bijok, P. 1988. Comparative study of
_reproductive effort in two species of Tribolium. Tribolium
'Informatlon Bulletin, 28:76-81.

gokoloff, A. 1972. The bioclogy of Tribolium with special emphasis
on genetic aspects. vol. 1. Oxford University Press, 300pp.
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Figure 1. Growth curves of 6— and 7-instar males of T.confusum
o ; (an example).
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Figure 2. The developmental time — weight dependance in 6- and

7—instar males of T. castaneum (an example) .
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*GROWTH RESPONSE OF TRIBOLIUM LARVAE ON DIFFERENT CULTIVARS OF SORCHUMS

Drinah ‘B.G. Banda-Nyirenda and Pran Vohra
Department of Avian Sciences, University of Califotnia
Davis, CA 95616 -

ABSTRACT

Different cultivars of sorghums differ significantly in their ability to
support  growth of “Tribolium castaneum larvae. The growth response of the
larvae could not be predicted on the basis of chemical cemposition of the
cultivars.

INTRODUCTION

Tribolium larvae are a useful model for evaluating the nutritional value of
cereals (Shariff et al., 1983; Rogel et al., 1983), and legumes (Gerpacio er
al., 1980; Pao et al., 1987). Ten cultivars of sorghum (Sorghum bicolor (L.}
Moench) were found to differ significantly in their content of dry matter (DM),
crude protein (CP), ether extract (EE), ash, sugar (as glucose), starch, and
tannins; and their ability to support growth of Tribolium castaneum larvae
(Banda-Nyirenda et al., 1987). Seventeen more cultivars of sorghum have been
compared in the present study for their chemical composition, and their ability
to support growth of Tribolium larvae.

MATERIALS AND METHODS

Seventeen cultivars of sorghum, listed in Table 1, were grown at
Davis, CA, during the 1980-81 seasons. The dried grain were ground to pass
through a 100 mesh sieve. Two or three replicates of these ground samples were
used for chemical analysis. Dry matter (DM), crude protein (%ZCP = % Kjeldahl N
X 6.25), ether extract (EE), and ash were determined according to AQAC (1979).
Acid detergent fiber (ADF) and neutral detergent fiber were determined as
described by Goering and Van Soest (1970). Available carbohydrates {(ACHO) are
the sum of starch and glucose, and were determined by the method outlined by
Southgate (1969). The procedure of Price et al. (1978) was ‘used for measuring
tannins as cdtechin equlvalent '

The procedure for the bioassay of sorghum cultivars to support growth of
Tribolium castaneum larvae has been described by Banda-Nyirenda et al. (1987).
Each sapple was assayed in triplicate. The control diet coritained 90% unbleached
whole: wheat flour and 10% brewer's yeast Wheat flour was “substituted by the
flour of sorghum cultivar under tést. : The larvae vere weighed on 14th day after
hatching. The data were subjected to analysis of variance, and the values for
least significant dszerence (LSD} at. P = <0.01 were calcuiated to compare any

two means :
-m’gnm AN"D DI’S‘GU’SS’.ION

A signlfxcant dlfference (P<0 01) was. observed in: the % DM, % EE, % ADF, %
NDF, % ‘sugar, &nd % tannin contents. of ‘different cult;vars of scrghums angd
their abllity to support growth of Trzbolium larvae (Table 1). The mean larval
weight on control ‘diet was 3.2°% 0 03 mg. Some ‘of ‘the diets containing sorghum
cultlvars supported as good a growth of larvae as the control diet.
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Table 1. Cu;tiv&:s of sorghums, their % composition and ability to support
. growth of Tribolium larvae = : '

ADF ' NDF  Ash_ Sugar Starch Tannin Larval wt.

Sorghum cultivar DM . CP  EE A
PIAIG. 4474 - 88}7 12.3 20910 133 2.3 1.1 66,5 - (38 2.8+0.4
PLAVGL 6433 90.3 2.2 3.7 6.6 10.1.. 1.8 1.8 66:1 Q.25 1.540.3
P. Valley PV5365R 89.4 12.1 7.7 3.9 6.9 1.6 1.3 71.5 0.30 2.420.3
N. King X79552 90.3 12.1 3.4 4.3 7.7 1.9 1.2 /1.1 0.32 3.040.2
Poineer X3015 91.2 12.1 3.5 5.7 9.7 2.0 3.4 68.7 0.18 2.1+0.4
F. Morse 7601 9¢.5 12.0 3.9 4.8 9.7 2.1 1.0 69.9 0.19 2.840.3
Poineer 883 ' 91.9 1r.9 3.7 4:0 7.2 1.7 2.6 69.6 0,25 2.740.2
0'Gold EXP9519 B8.3 11.8 2.8 3.5 8.5 1.6 1.7 61.5% - -0.21 2.2+40.2
NC+ 161 90.3 11.7 4.2 6.3 11.3 1.9 1.9 66 .4 0.31 2.940.3
F. Morse 7804 89.8 11.7 7.2 7.1 0.2 2.0 1.5 66.5 0.18 2.940.2
Asgrow H783 88.7 11.6 2.8 5.5 10.9 1.9 2.9 69.2 041 3.120.2
P. Valley 530GR 88.4 11.5 2.8 5.2 10.8 1.9 1.6 66.8 0,21 3.040.2
F.M. ADV 1822 91.6 11.3 5.6 4.9 1t.6 1.9 1.6 68.9 0.23 1.640.1
Poineer 8855 90.6 11.3 3.4 5.2 §.5 1.9 1.3 66.2 0.11 2.0+0.2
P. Valley PV515GR 91.0 11.3 3.4 3.2 7.6 1.6 2.2 64.2 0.15 1.540.3
Asgrow 7812 92.8 11.1 6.0 5.8 10.1 1.9 0.8 65.9 0.30 2.5+40.1
NC 55X 94.2 11.0 5.7 5.2 9.5 1.7 2.8 68.6 0.14 3.0£0.1
ANQVA Table
DF Error 34 17 17 34 34 17 17 17 17 34
Mean Square Error 0.02 0.08 0.04 0.05 0.16 0.24 0.04 6.4 0.001 0.06
F ratio 23% 2.82 112* B7% 56% 1.45 26% 2.0 20 15.6%
LSh (P<0.01) 0.2 0.13 0.1 0.1 0.1 0.17 0.2

Different cultivars of sorghums differed significantly in supporting the
growth of Tribolium larvae. No significant correlation was observed between any

‘of the chemically determined parameters for different cultivars of sorghums. The

growth of Tribolium larvae was also not significantly correlated to any of the
individually determined parameters. The multiple correlation coefficient (r® =
0.41) for Tribolium growth as dependent variable and other parameters as
independent variables also suggested a poor prediction of larval. growth from the
determined parameters. - - T e '
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KXKaryotypic formulae of Spanish Tenebrionidae fro= Balearic
and Canarian archipelagos.

| Carlos JUAN & Eduard PETITPIERRE .

TDépt}7Genética; Fac. Cigncies, G?O?iw?&Qmagdéiﬁgiiéfgglfspain)”

Most species of Tenebrionids are apterous or at least

flightless beetles, a characteristic which very probably explain

the high rates of speciation found in the insular biotas. The Ba-

leares and Canary Islands are not exceptions to this general rule
since most of their darkling beetles are endemics. Therefore, the
chromosomal analyses started herein stand for the first contribu-
tion on the cytotaxonomy and karyologic evolution of these insu-
lar tenebrionids in relationship with the remaining SO far known
species. Thirty-five species are chromosomally checked, most from
Balearic Islands out of nine from Canary Islands and two: from Ca-
talonia, nearest to the Baleares. The results obtained are reporle
below.

karyotypic
Subfamily and species source formula

ERODIINAE

Erodius emondi laevis Sol. Ibiza 9 + Xyp

-

TENTYRI INAE

+ Xyp
+:Xyp
B X.Yp

Tentyria grossa Bess. Mallorca, Menorca
‘Tentyria ophiusae Cod. Thiza thi o

 4Téntyria s;ﬁagmiixf;'_ |
'V;;?&éﬁ&hhila_Suﬁlﬁnéf§ SQ1Q

 Xyp
+ X¥p
+ Xyp
-+ Xyp

Hegeter lateralis Brullé Teﬁefifé o
Hegéter.pqlitgé_ﬁger. - Lanzarote

' Hégefefﬁfaﬂuipuh¢tatusfﬁTUlié _f?éﬂéfif?[

Hegétef.traﬁSVefsus'Bruiié 'Téﬁgtife'~'ﬂ'
Welanochrus lacordairei Woll. . Lanzarote

+ :

STENOSIINAE

Stenosis intricata Reitt. " Mallorca 9 f%P
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ASIDINAE
Asxda Jur1n31 Sol.. oo :.-_;Qatalénig_;_q_ .9 Xy p
Asida planlpennas SChan...:h. M3lIdr§aﬂ _ o8 e Xy
Alphasida depressa_Sol Méilorca; Menorcd'Q '”xy?
Alphasida ibicensis P. Arcas Ibiza 9 + Xyp
AKIDINAE
Akis acuminata F. Mallerca, Menorca 7 neoXY
- Akis bacarozzo Sc¢hrank Mallorca, Menorca 7 neoXY
Akis bremeri Ardoin Formentera 7 neoXY
SCAURINAE
Scaurus striatus F. Mallorca 11 neoXY
PIMELIINAE
Pimelia criba Sol. Mallorca, Menorca 9 Xyp
Pimelia elevata Sénac : Ibiza 9 Xyp
Pimelia radula ascendens Woll. Tenerife 8 Xyp
Pimelia laevigata costipennis Woll. Hierro 8 Xyp
OPATRINAE
Isocerus balearicus Schauf. Mallorca 9 + Xyp
Phylan abbreviatus Ol. Catalonia 9 + Xyp
Phylan mediterraneus Pioch. Ibiza, Formentera 9 Xyp
“Micrositus nitidicollis p. Arcas _ Cabrera 12 + Xyp
Micrositus. semlcostatus Muls. Mallorca'***: : 12TmﬂXyp
- Gonocephalum rustlcum 0l. Mallorca Iblza -9~;31yp
_-Melasmana Ilneatum Brullé Lanzarote '3*%¢Ldﬁffh69XY
PHALERI INAE e
Phalerla acumxnata Kust SeoiMallorea _:éi:“Xyp
CRY?TICINAE ::
Crypticus glbbulus Quens . Mallorca é”n:Xyp
Crypticus navicularis o
Tatihumeralis Har. Lindb. Tenerife 9 Xyp
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DIAPERINAE
Diaperis boleti_bipustulata L. Mallorca & - neoXY
Nesotes Viridicollis'écﬁauf." " Mallorca . _”§ +_§ﬁp_ 

As it can be seen in the above findings the most fre-
quently encountered formula is 9 + Xyp, in agreehént with pre-
vious results in Tenebrionidae (Yadav et al. 1980). The tenebrio-
nids keep the primitive and most frequent beetle formula despite
their great morphological differences, which implies a high degree
of canalisation of the gross karyological features in correspon-
dance with their larval uniformity. Only some Pimelia, the Akis,
Scaurus, Micrositus and Diaperis deviate from the édmmon formula.
Both increases and decreases account for these deviations which

can involve translocations in the sex-chromosomes t0O a3 shown
in Akis, Scaurus and Diaperis. From our work we can also conclude
that not only Blaptinae and Elenophorinae display centric fissions

as reported by Yadav and Pillai (1976) but the Scaurinae and a few
r too, by centric fissions

Opatrinae can display increases 1n numbe
presumably. ' o
Acknowledgements. We should give:ouf éfétéfﬂi thanks to Dr. P. Oro-
mi, Dep. of Zoologia, Univ. La Laguna (Tenerife), for his generous
efforts in collecting and sending the Canarian tenebrionids of the

prﬁééﬁtﬂrEport1r
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Buclear DEA content of Tribolium castapeum and Iﬁﬂgh;iﬁ;*f  :.mK
(Coleoptera: Tenebrionidae): e A

C. Juan; C. Segarra’; E. Petitplerre,

Lab. Genética, Dep. Blologia { C.5; Fac. Ciéncies. Univ. Balears, 07071
Palma de Mallorca. (Spain).

' Dep. de Genética, Fac. de Blologia, Univ., de Barcelona, 08028 Barcelona
{Epain).

Undoubtedly Iribolium castsneum is the best surveyed beetle on
genetic grounds (Sckoloff, 1866; 1977), and has been reasonably well
studied from the cytogenetic viewpoint (Smith, 1952). Hevertheless, its
nuclear DNA amount was unknown to date. Since we have recently used
T.castaneuym as standard for calibration to measure genome sizes in saveral
species of beetles, we report herein the C value of this spacies and that
of another, Tenebrig molitor, alsc extensively used in many iasboratories,

The technique we followed was the conventional Feulgen staining of
teased and squashed testes according %o the regular procedures, except for
the fixation in 10% formaline and a 5§ HCl hydrolysis at room temperature
for 45 minutes. The measures of light extinction were performed by a NPV
microdensitometer coupled to a Leitz Dialux-20 microscope. Both the
intensity of monochromatic light and the size of window were kept invariant
{n each set of experiments, Moreover, the cell ﬁize of every checked
spermatid was scored by an ocular micrometer. -

Since the DEA content of Derpesies maculatus was previuusly known
(Rees ei al.. 19?6) we took its spermatids as standard to estimate the C
value of Iribollun aneum (CSIC wild type strain from Bercelooa). The
DFA amounts of sp@rmatids for the two species are given in Table 1. Also,
the range of variatinn of the total 100 DNA measures 1s depicted in the
histograms of fig.

Table 1. Hean light extinctions (arbitrnry units): mnd st&ndard :
arrorsg per individual of Dermesias mamylggﬁﬁ,and [ribolium
castaneum. o

{ndv. n® espers. ﬁaan_x_s.ﬁ. KEan i 3.8,

1 20 27.83440.593 4.632%0. 103

2 20 24.383£0.529 4.685%0.118

3 20 25.649£0. 371 4.586£0.123

4 20 25.546%0, 452 5.25340. 098

5 20 26,2280, 399 4.82520. 156
Total 100 25.96340. 237 | 4.78910. 068

1C nuclear DEA content of D.maculatus 1. 129 pg (Rees el
al,., 1976), id. of L.casiancul 0.208%0. 002 pg.
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ﬁfter estim&ting,the DH  content of Ihgnslanﬁum this species was
e ?vdlue et iy '
spermatids (CSIC wild type strain from Barcelona) by checking aga-n five

individuals and twenty spermatids cf each individual ?his gave a mean 1C

‘value ‘of 0.517£0°007 pg.

Figure 1. Histograms of the distribution of spermatid extinctions
(arbitrary units)for the 100 cells measured of
Dermestes maculatus (A) and Tribeolium casianeum (B}.

A B

n? of 20 4
cells

0, s 3,

Extinction

The nuclear DNA contents of Iribolium castapeum and Iepebrig
golltor espermatids are among the lowest and the highest wvalues,
respectively, so far found in a sample of npear twenty specles of
tenebrionids (Juan & Petitpierre, 1988). The genome size. of I.castaneun is
similar to that of Drosophila melanogaster (0.18 pg.), but the haploid
value of the latter, n=4, is lower than that of. the former, 1n=10
chromosomes. Therefore, the averaged DHA content of I.castaneum chromosomes
is clearly smaller than the averaged chromosomes of D.melapogaster.

SUHHARY

The nuclear DFA content of Ir : ; spermatids was
measured by Feulgen micradensitometry using those of ‘Derm : -
standard. The mean value of - genome size fur Iﬁggsjnngnm was. 0. 20810 002 pg.
Furtbermore, the a:mlysis of- gy Litor spermatids, using Lgaﬁtmjm
as standard for caiibrntian. gnve e higher value 0 51?&0 90? pg, ahcut 2, 5~

fold that of the previous specles.

RﬁFﬁREHCEs-

Jusn C., & Petitpierre B 1988 ‘Vancouver

€1988) p. 156.

Bees R.¥., Fox D.P., H¥abher B P, 1976, Dl& content reiteration and

satellites in Dgxxeﬁtgs In: Curs P h. (K. Jones nmnd
P BE. Brandham, eds.) ¥orth Eﬁlland Amsterdam The letherlands pp. 33-41.
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”ﬁRatshah: Unxverﬁitv..Réjshahi_ﬁaaﬁg
i Bang adeshg N T e

Lsurvxval
oF 'gamma

“theadult iecwverv:a '
Ltor different Uusaﬁ_

| e  Of pusal age o
af Tribalium: anaphe” Hiriton,
1rradxat1an. STy LT

Tribolium.”anaghe tht is an. bnokxuﬁ pest F the sturedcom,
modities and cosnopo lltanLrld1str1but1u¢‘and1s OPlﬂlhatlnﬂln
Ethioeia.  (Hinton, 1948 . The adults of this peqt are
long- lived and laid eggs o0 sntinususly over a  long periods
belongs to the second type of ovipasition in Colenptera
(Dick, 19327). Applied pest control largely depends on
limiting the longivity of the beetls which swuwrvive o go on
reproducing and add to the desolation of food materials

Incizing radiation has been used successfully to control
several insect species and may prove valuable in controllino
stored grain pestﬁ {Brown eb al., 197&; Dramala, 198@; Huda
& Rezaur, 1982 thattaik & Jilani 19843 Nrurachalam &
Curtis, 1985; Dawes et al., 1987 and Navon et al., 1988).
Gamma radiation appears to be a potential alternative to
chemical For pest control in stored products (Laudni et al..
1969 and Corrnwell, 196&) and have no res idual problems 1ike
chemical insecticides (Patterson et al.., 1975). Inoizing
radiation destroy 1life by causing physical antd chamical
changes in the cell that they penstrate, and among different
FAYS, gamma rays have ogreat penetratino effects and hence
these rays areg most considered for insect control
(Bushland, 1958), '

Attenpts have been made to- determine the effect of . radiation
on - the flour beetles by several researchei s ftd#k;lﬂﬁ?;
Ducoff & Walburpg, 19613. Sokoloff, 1961,_f_T11tnn 'ggf'al.,
19661 Yano et al.. 1978rMcikibben &  Mills, 19783 Brower &
Tilton, 1973; Faustini, 197&; Ramos- Ll orduy de ConCﬁnx; 19783
Bhatia & Sethi, 198@%; Bhat et al.., 1981: Bongirwar et al..
19813 Ratti et al. 4982 and . Wool,. . 198&). But  information
EQﬂCEPHlHﬂ the effect of . ganna. radiat ion “n. T.'éhaghafié very

i "Su, tha ff-klﬂthn: EXPEPlMEHtE wergflget]fup to
nf'namma radlatxnn O thm édult'féénvewy
244 of

=it ; :nally_ 'af1eﬁ From
ok Labovatnry, Slﬁuuh -Ennland and
e ain the Daptf.ﬂf Zoul ny,.ﬁalyhaha

# For correspondence
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Uriversity. Eggs. were collected. hy placipg a darge. S number
af 'aﬁultg of nearly similar age on a thin iayﬁp, of whalemaal
Flour in. a Pattz dish and: 5;evznﬂ (&@ megh) the' ﬁﬂnteﬂt . on
the next day.- S then thay e ' & & Cofar

"hatchxﬂg. “Newly ‘Hatched T aﬂaghe larvae'weré~tra'ﬂfé§féﬁ t

medd um

jars (2@ X g o) eontaining 300 of standered  food..

AParkc B Frank, 1948) . Ten indentical pars were used sach

having 458 larvae. The larvae were carsfully checked from
time to tzme by sieving (18~ mesh) for pupation. QFth
pupation they were collected and sexed on ‘the basis of
exo—genital processess {(Halstead; 1963). - HWhen the pupae
reached the desired age, they were irradiatsd from the Co-6@
source (75 wyad/hr). The esiposed doses were 1., &, 4 and &
krad, and the ape of the pupa@ at the time of  exposurse wWere
1, , 2 and 4 days. A rontrol batoh was ma:ntained without
any BXPDIUre. Then they were kept in an incubatoyr for  adult
eclosion. After eclosion, the racovery wWas recwvded. The

adults of both sex were placed in separate plass Jars (1o.5 X

4.5 em) coentaining food medium angd secured at  the top with

Fine net. The mortality of the beestles were abserved for 30

days. in every counting day the medium was replaced to avold
conditioning by the adult {Ooden, 1369) . A1l experiments
wers conducted in  an incubator at 2@ 12 0.5°C, uncontro lled

relative humidity and without light.

The applied doses siprnificantly reduced the adult emeropence
of T. anaphs in all levels of ape group (Table 1), and higher
doses (Ekrad) drastically affected ihe lompiviity of both
sexes (Table £). it was also found tThat younger puUupas  were
more sensitive than the older one, and with the inorease in

.apes the adult mmrtaixty dacraaged Flint et al, (1966)
reported that when pupag of ‘the  boll weewvil, (Brthonomnus
randis grandis CBohenian, of T thiee different ages were

rradxated with 3  bkrad of X-rays; ‘adult emergence was less

'_vaduced in oider pupae Cphant thes yownpey. Similar results were

obtaxned by Burgess & Bermett (1972) with thwe alfalfa weevil

whien pupae of different ages were exposed to gamma radiation.

with the xﬁcreaéa i doses the. adult sproduet

e&euantu

”Ch@n et al. 41983y alsu mmt@d that 58 7@% adult emeroed from

'hwad 1wvaﬁxabed pupee. of & dayﬁ 1d.3_9awes et al,,
{19&7) sheerved that the 5 krad seveve V 4 e :
; - -sLeeh mLtatnfﬁ' - :
: :(Summérﬁi ‘when' ‘Exposed o) _ old pupaeL
the preaent 1nve5t1gat1mn, NEYIE nf tha dw p ﬁnuld 1mpede the
adult EMEPﬂEﬁw& but tha peruentage wWas vevv mpaﬁr at & Hrad
and =T B ; < ganﬁ bath sexea;ﬁ'_ _qay
wzth1n the sane il hvadr- 1t was Lobe

These Fxndings are.  ir olase Cﬁhform;tv:thh _ :
TTrYal LA R a1 Rl a1 house Fly, Davich & Linddauist  (196&) on  boll
weevil, Datta et al. {1988) on Wit fiy. Tezoan & Zumbreonplu
11981y an fruit Fly Tawd Parsad & Sebhi  (i398@) on  Dacus
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Ihsact p@pulataonﬁ

pvmﬁucxnnﬁ 1mmedxata
Emnﬁxdarabl va
radiation ‘doge v : _ of :
(DY Bivaen & Nolfe,figﬁﬁ and Eern & Davi f_I?;w) f Fwom- that
standpoint;  in i present 1nvest;gat£Wﬁ.“”a “wWide range  of
paramaters both for age and low doses of gamma radiation have
considered so as to detewmxhe the minimal effective dosa  for
the specxflc pupal age,

It is inferred from the over all results that the treated
doses are not sufficient  to  inkibit hundred per cent
emergence and their guick “mortality. S0, it is supnpested
that the hipher doses ( '€ krad) may be used for controlling
this pest.

The authors wish  to express their oratitudge to Slouph
Laboratory, MAFF, England, faor supplving beetles, to

Chairman, Eanoladesh Atomic Enerpgy Commission, for providing
the radiation facilities and to Chailrman, Dept. of Zoology,
Raishahi lUniversity, for necessary  laboratory facilities.
Marju, M. Seo. student, for  her research assistance  in
NUMErroUS Ways 18 also acknowledged.
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Table £ : Influence of pupal age on tne .&dult survsval of‘ :
T.anaphe, fo ch f’fm en 2

Dose nne No. of No, sl;ve that days aFter tv* Mcn tmlzty Congctmd
{krag) {day) obs. i g.:. i@ 15 E®. . 3@ : b mortality

449 49 4% 49 49 43 49 Q.39 -
4 £9 £9 €9 £9 £9 £9 &8 1. 45 Q. %6
€D £ &@ &2 £ £ &0 [ —_—
control- e 72 78 78 78 E 71 1. 29 —
&7 £7 &7 &7 &7 &7 &7 2. 6@
1 a7 -y S— — - — - -
at 31 EE — — e - — —
2 51 51 <3| 50 50 46 4@ 21.57 2o, e
4E 46 46 G€, 45 4b bE 8, 7@ 8.79
B
3 53 53 53 52 58 52 49 7.55 5, g5
4E 46 46 4E 46 4k 44 4,35 4. 35
4 54 59 59 59 59 57 56 5. @8 3. 44
s& 52 5@ 58 85z B5p 58 3.85 2. 85
control- 73 73 73 73 73 73 7E 1.7@ —
7@ 72 7@ 7@ e 7@ 74 @, @
1 &7 &7 5 —— — - - - —
gt 21 16 - — - - -—
£ 2a a8 32 3E e 31 =1z ze 24, B5
25 35 3% 25 35 23 31 i1, 43 1RE3
s
3 %5 435 43 %3 42 42 36 z0. p@ $7.5
41 43 41 41 41 43 et} 7. 3 £.B7
4 49 49 49 47 47 45 s 1B.37 15,85

44 G4 EGT T A3 &3 AE o8& %, 55 3086

4 23 & E -
control- 68 g8 &8 EB  &B €8 &7 E. 94 -
7E 72 o7& e 7@ 78 7E 2. 0@
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* Effest of sgg cannibalism on larval growth of Tribolius confusum.

Zatroduction S

Tribolium is K] major pest of stored prcducts -and 1e- cosnopolitan in
distribution, In Tribolium the larval growth is affected by environ~ .
wental factors such &s temperature,relative humidity,limitation of
food and fiocur cenﬁitioning (Holdaway,1932;Howe, 1956 ;Boyer,1976 and
Hondal,1986), Depending on various conditions tho ‘nuMber of larval
instars ranges from 5 to 11 or more (Brindley,1930) and lgrval period
varies from 18 to 100 daye (Howe,19563Mondal,1986),. At 30 G which.
appsars to be optimum,the majority of larvme have six instars and the
Larvnl ‘period varies from za~a7 days (Good,1936 . )4 : .

Ia the population of the flour beetles Tribolium egg cannibalism by
both adulte and larvae (Park et al., 1965) is ome of the matural forces
and regulate population size (Park,1933 J,

There is8 no informaticn concerning the effects of egg cananibalism om
the larval growth of Triboliusm . This led to the present work.

Materisls and Methods

Newly hatched larvae were reared in flour mod%um mlxed vith 1-2 day old
Tribolium egge at - density of 20,50 or 100 g of mcdiun Groupa of
control larvae wers maintaine& ‘on food without eggs. g ¥

Individual larve was placed in flat bottom glass tubea(50 X 25 mm)
containing 0.5g of either fresh or treated medium. andhsecnrod at the top
with cotton wool., They were kept inm an insubator at 30 without light
and relativa' aﬁiéity contrel; Every thres da fth”fmedi o ;
> avoid o by as (Mondal 1983 nd eg; T

ted b’qﬂi ng3 t
6f the larVua was %horoushly-c omnedu_y i M
flour,if anys Larvae were ipndividnslly. weighed:in an:slectric;balancea
Twenty larvae fros each age wers weighed for different treatments.
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Results and Discussion |

The results are shown in tables 1 and 2. The effect of different treat-
ments on both larval period and larval weight was determined by analysis
of variance. .. oo o o0 N W T e Dieads S e aERRE

Egge treated media reduced the larval period and increased the larval
weight in comparison with those of control. The weights of all ages
particularly those of sixth instars weré found incressed significantly
(P £0405) in the eggs treated medium in comparison with those of control.
The increassd weight of larvae is probably due to the phenomenon of egg
cannibalism by larvaeé (Park et al., 1965;Teleky,1980 ). In the present
experiments the significantly {PL0.05 ) incressed weight of larger larvae
also support the findings of Ho and Dawson (1966) who rsported that the
younger larvae of Tribolium are not very active in sgg eating,but as the
larvae . age and increase in size they become much more cannibalistéc. The
probable reason of the larval increased weight is that there is a higher
concentration of utilizable nutrients in eggs than in the surrounding.
medium due to high caloric content (Slobodking1962). However,there was
no significant difference (P> 0,05 ) in the larval period between treat-
ments and control. o '

Acknowledgement : We are grateful to Dr.M. Sayedur Rahman,Chairman,
Department of Zoology,University of Rajshahi,for providing facilities.
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Table 1 : Larval period (days) of T.confusum reared on fresh medium
(control) and medium treated with different densities of eggs.

Treatment Ro. of larvase Mean + S.E. Range
Gontrel 42 2100 i 0911 18.00 - 23.00
Eggs(29f5f1} 40 20.00 z 0012 18.00 - 22-00
Eggs (50 g~1) 4o 20.20 + 0,15 18,00 - 22,00

Eggs (100 5-1)' _40;_ 18050 : 0016 17«00 = 22400
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¢ average weight (Ag ) of I.confusum larvae Homwmn on fresh Bmmwﬂu {control )
a Bamwmn treated with different densities of eggs.

Age (in days ) from wmﬂnuwum

Mean + S.E. m Mean + S.E. Mean + S.E.  § Mean : S.E. | Mean & S.E.
32400 1 1455 68.00 + 2.50 190400 + 5.80 412,00 + 19.70 1780.00 %' 62400
32,50 1 1.65 72,00 x 2,60  188.00 x 6,12  410.00 1 18.30 1790.00 + 61.00

32,00 £ 1.53 75400 + 2.55 196.00 + 5,90  440,00: + 19.20 2120400 ¥ 83450
33,50 £ 1270 81,00 + 2,80 197.00 & 5.80  560.00 1 18,50 2330.00 x 85.40
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* Effect of synthetic methylquinone on adult mortality in Tribolius
confusum Duval. i e R e S TR

Introduction

The life spas of adult Tribolium ranges from 3> months to 3 years and males
live longer than females (Good,1933,1936; Pajni and Virk,1982 ). It may

be reduced due to adverse temperatures,relative humidities (Pajni and Virk,
1982 ) and conditioming of medium (Park,1935 ).

Methylquinome (2-methyl-1,i-benzoquinone ) is one of the quinoid secreti-
ons of adult Tribolium (Roth,1943 )} and are responsible for conditioning
of flour medium (Park and Woolcotty 1937 ), The synthetic methylquiznone
is repellent to Tribolium adults ( Loconti and Roth,1953 ) and larvae
{Mondal and Port,193£ Je It also reduces both fecundity (Taher and Cutcomp,
1983 ) and fertility (Mondal,198% ) in Tribolium, '

There is no information on the effect of aynthetic methylquinone on adult
mortality in T.confusum , This led to the present worke.

.. Hateriale snd NMethods

Ten adults aged betwsan O=1 day were placed im a petri dish provided with
g of either fresh (control ) or trested medium and covered with a lid.

The medium 6f esch dish was changed every ten days to avoid conditioning
L8h ) oy ios aiewsand atrer 60 days (Khoms

ng Abbott's formula

. concentrations of

ose in cont

male and female ad

8
mortality between
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females show slightly higher mortality compared with mal
experiments the higher mortality in treated medium imdic
1ife span of Tribolium adults may be reduced due

asraeﬁ?Riﬁh:the;finﬂinaﬁ*éﬁlB@?kl(1935)5;?5Q1 r

es. In the present
ates ‘that the

winone

ymaLe
s of

adults recorded in?tﬁé_preseﬁtvexpefiment-also'sugporﬁésthe-reault

Good (1936) who reported that males live longer than females.

There are no published data on the effects of synthetic methylquinone on
adilt mortality té'¢0mpare'ﬁith”preaant*reaﬁlfs;bnt the present results
confirm the assertion of Park (1935 ) that the life span -of Tribolium
adults may be reduced by conditioning of medium.

Tribolium adult's life span is very long and they reproduce throughout
the year. Thus,the reduced longevity could be impeptant in the control
of Tribolium {Mondal,1986 ). IR
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Table 1 3 $hg percentage mortality of T.confusum adults reared on
frash medium (comtrol ) and medium treated with synthetic
__ggethquuiqﬁigs.._ | SERERE Witn: syn

‘Sex . §GConcentration jyTotal
of methylqui- |} adults’
(g"of medium ) ' (%)

. % mortality | Corrected
" mortality

Male Control .. 3 6 -
O.2mg 5 10 k25
10ng 10 20 14,89
5e0mg 15 30 25453

Female Control 2 b -
0.2 mg 10 20 16467
1.0 mg 14 28 25,00
5.0 mg 20 40 3750

Five replicates per test,each replicate consisting of 10 adults(N=50).
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05-062 Lomianki, Poland

EVELOPMENT TIME AND SURVIVAL IN 6-— AND 7-INSTAR GROUPS UF
TRIBOLIUM CASTANEUM HBST. AND T. CONFUSUM DUVAL UNDER THE
EFFECT OF TRICALCIUM PHOSPHATE.

-

INTRODUCTION

Inorganic substances in the form of minutely grounded
powder are harmful for insects in apite of the fact that they
remain inactive chemically. Their impact depends on
destruction, either by adsorption or by mechanical injuring, of
the lipid layer of cuticle which Breverts evaporation (Ebeling
and Wagner 1959, Hassan 1981). Lookiny for substances which
would be not toxic for man but harmful to insects, 66 mineral
salts, mainly containirng calcilum, wWere examined, by exposure 5
insect pest species (Boczek, 1984). The strongest inhibitory
effect was that of ammonium nitrate and tricalcium phosphate
{TCP) .

Chemical purity (Rao et al.. 1971) and the degree of
powdering of TCP (Baker et al. 1976) both exert the 3strong
influence on effectiveness of this salt.

The paper aimed at learning about reaction of 6— and 7-
instar groups of T. castaneum c! and T. confusum blV
strains eariier discerried by Prus .(1976) and Bijok (1984)
ts different concentrations of tr:ca101um phogphate in the
food. Both survival and duration of development were examined
at three corcentrations of. TCP '

MATERIAL AND METHODS

. Experlments  were carried out on two strains of Tribolium
cl  of T. -castaneum and bIV of T.- corifusum both derived from
Professor Thomas Park at hi Laboratory of the University of
Ch1cago In each straln, and e 1nstar ‘groups. were discerned
and: | cultured at 29 C and RH ~ 75% in dark incubator. ‘The same
' : ; o res aan'ajned at the present experlments
our and: baker ‘@.yeast in weight
y cultures m. . To this medium
;1n edequate proportlons to form
; and 1 5% . (by weight). The
Savannah Georgia.

fisieln homenats
three e :

There were two experzments, }the flrst one ‘depended
placing a ‘hundred newly laid eggs into 50 g of ‘medium. After
]hatch1ng “the -egg the number of ‘larvae was recorded every two

“days. ~Later on .the pupation - ~and eclogion moments ware
ascertazned w1th samuitaneous record of reduction in number of
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pupae and :adults _ Sex of 1nd1v1duals was determined 1n_ th
pupal stage. The second experiment was the: exact replica of ‘th
first, -one with only: difference that newly. hatched larvae |
hurdred for each trpatmentj were: Tuged. to wtart the experimen
inatead aof egus. . B o

~The whole set of each experiment invoived the followir
degign:  LWO spgecies % two instay groups x tour TC
concentration ¥ 3 replications, which gives a total ot 4
samples,

RESULTS

The effect of tricalcium phosphate on T. castaneum cl ar
T. confusum hIV strains, seperately for 6— and 7- instar groups
was presented 1n the form of survival curves for eac

concentration af the inhibitory salt. In T. castaneum, ¢
ingtar group shows stronger reaction than 7—-instar group {(Fig.
and 2). The effect of TCP concentration 18 differentiatec

resulting in higher mortality with increasing concentratior
The strongest effect was observed 1in 6- 1instar dgroup ¢
concentration of 1.5%, where only a few individuals survived t

the pupal atage and eclosed later. Considering ti
developmental time, a strong reduction is observed in the et
stage {25 -~ 40%) which vreflects the combined effect

hatchability and mortality due to TCP.

Further reduction follows in the early larval stages, wi
the curve reaching a certain plateau in elder larvae. Nex

frather strong “yeductien - is  observed in ‘pupal stage or
‘eclosion time. ~The total reduction in 6~instar dgroup.

related to controls, :amounts to 15% .in 0.5%, 20% in 1.0% a
over 40% in 1.9% © concentrations. “In . 7-instar gro
corresponding percentages are as follows 25%, 40% and 45%.

The development i3 proionged at medium with TCP by about

_'days,i except for concentratlon 1.0% in 6-instar group, ‘whe

the: shzft appearance of - pupae amounts to  two davs

“1_5ﬁdws algo strong
h  the effect is le
In . 6~ 1nstar giou

_1ty of eggs (55%

r.g (70%) 'Fr

rather -gbéd {5ﬁly;iG%5fé&ﬁc 1on§fah&:mdrta11ty due to the sz

”'effect ig about the same. in the two flrst ‘¢oncentrations, ¢
'”25% in l 5% concentratlon S

'In 7~1nstar group of T confusum bIV further reduction
Jarval “and  “pupal: stages amounts - 15% in control
Concentratlons '0.5% and  1.0% Dbring gbout less than
reduction, and 1.5% - 10% reduction. -
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- The development is prolonged. at TCP concentrations 1o both
__,1nstar groups. by 4—5 days except for concentratlon O 5%  in
“whzch 1t 15 the same as 1n controls {Flg J end 4

. “In order to evoad the obscur1ng effect of differentiated
egg hatehabpility on the reults of TCP impact another experiment
was - performed with.newly hatched larvae used at the starting
point. In T. castaneum 6-instar group. the reduction 1n
postlarval 'stagés amounts to about 13% an controls, 5%  1n
concentration 0.5% and  over 90% 1in 1.0% concentration. A
hundred per cent mortality was observed at 1.5% concentration
at the beginning of the experiment (Fig. 5).. In 7-instar group
the survival of individuals was~very-high and aimilar as 1in
controls and in 0.5%, whereas 1t was rather poor at 1.0% and
very low at 1.5% concentration. The reduction occurred mostly
in early larval stages except for 0.5% concentration in both
instar groups, where there was either no reduction (in 7-instar
group) or small one (in 6~instar group).

Concerning the developmental time the similar pattern of
delayed effect was observed as in the first experiment. In
general, survival of individuals representing both instar
groups in T. confusum is better than in T. castaneum. but the
course of reduction shows a similar pattern (Fig.6).

At a very low reductn in controls, the concentration of
1.0% and 1.5% caused reduction by about 50% in 6—instar group
(0.5% concentration brings about slightly higher reduction than
in controi) and in 7-instar group the reduction 18 from 35% in
0.5% to 60% in 1.5% concentration.

Prolongation of developmenteof individuals representing
the two instar groups (Fig.6) in T. confusum blV is very clear
and it amouhts to 6 dave “to the moment of pupal appearance.

DISCUSSION

Accordlng to Hassan (1981), in screening tests the Polish

TCP dld not affect the: development of" Trogoderma grandarium,

.while American one. ehowed a.strong: 1nh1b1tory ‘effect. Since the
_only d1fference between these two products - or1g1nat1ng from
dlfferen,&'sources wes }Jze of part1'ﬁ “the latter was

_conszder'dv-tqﬁ son such_ dIfference This
3 T P_wes through its

on cutlcle and thro ah
hav1ng larger surface injure: tl
- Small partlcles ge awzth food

1mentary canal of the 1nsects

1n Iarger amounts
The hlgh mortallty
(Fzg 5 and 6) is

.f The strong effect of TC? on larvae of T. castaneum was
observed by Majumder and Bano (1964} . 1n ‘the form of delayed
growth and change  in-body coloration. At 2. D% concentration,
TCP exerted strong toxic effect h1nder1ng the pupation process
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‘*%Béafiﬁg~aéi-tb&s,iﬁ“méhdﬁtheaéag&eﬁtr@ta¢ﬁ§jdfﬁTcp;below-z%
were chosen for the experiments 1in order to be able to trace
any 'differentiated::eifgatj.an__suryival ~and duration of

o development in both groups of two species. of Tribolium.

‘Environ. Entomol.

The intrapolulation differentiation, originally expressed
py different number of exuviae during developmerit at the same
climatic and food conditions and by the course of growth curve
(Prus, 1976, Bijok, 1984, FPrus and Prus, 1987). 1is aisc
perceivable in the way of response of these Jgroups to different

conicentrations of TCP.

At much stronger effect of TCP on T. castaneum than on T.
confusum, the examined concentrations of the toxine bring about
more variable effect in 6-instar group than in 7-instar group.
I+ can be inferred from 100% mortality only in 6~inatar grouj
at 1.5% concentration and lack of effect in 0.5% concentratior
in 7-instar group (Figs 1, 2 ang 3). Iin T. confusum, on the
Sther hand, ©6-1instar dgroup seems Lo be less vulnerable t«
narmful effect of TCP, especially at the lowest concentratiol
(Figs 3, 4 and 6).

Similar delay of development as in both species O
Tribolium was observed Dby Kraszpulski {(1984) in Khapra heetle
Trogoderma granarium treated with 2.5% concentration of TCP. 1
this species delay of deve lopment amounted to 3 davs.

Further studies will deal with the effect of TCP on suc
population features as: fecundity, hatchability of eggs
reproductive effort, etc.
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Fig. ld.:Sﬁ?viwal3éf'?}idéSiah§Um cj'Sﬁinétarﬁgfbup at wvarious

“concentrations of TEP - during its dewvelopment. (starting Ifrom edgg
stage) . .
Fig. 2. Gurvival of T. castaneum cl F-instar groiip at various

concentrations of TCP during 1its development (starting from egqg
srtage) .

Fig. 3. Survival of T. confusum DIV 6-—instar group at wvarioug
concentrations of TCP during 118 development (starting from €499
stage) .

Fig. 4. gurvival of T. confusum bIV 7-instar group at various
concentrations of TCP during 1ts development (gtarting from egg
stage) .

Fig. 5. gurvival of T. castansum ¢l 6~ and 7-instay groups at
various concentrations of TCP during 1ts development (starting
with newly hatched larvae) .

Fig. 6. Survival of T. confusum biV. 6~ and 7—instay groups at
various concentrations of TCP during its development {starting
with newly hatched larvae) .
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: Ataur Rahman Khan and Mahbub Haaan_

'“”Ra3shah1'Universxt fo
R&JBh&hl, Bangladesh.:

. Temverature éhock Induced Growth 1n Trlbollum confusum Duval.
(CoLeoptera EN Tenebrmonldae)

The confused flour beetle, Tr1b011um confusum is a.&erious pest
of stored grains and grain-products throughout the: globe. Tempera-
ture has a great bearing on the physiology of an insect. The erg 1:.
in some cases, the most vulnerable stage. Unfortunately it is the
least studied in terms of its relative susceptibility. Imsects, i.xe
other animals, require a therwal environment optimum for thelr suir-
vival and temperature is involved directly or indirectly in the uzt.
ural control of abundence of insect species (Uvarov, 193%1; birch,
1948, 1957; Klomp, 1962; Huffuker and Messenger, 1964} . .

+

In recent years there has been & growing concern over the indir
criminate application of chemical insecticides on pests. The rate of
infestation of an insect depends on the growth, formation and d.ra-
tion of developmental stages, awong others. The present iavestiga
tion aims at determining effects of temperature shock on the egg =iig-
on the above mentioned parameters of T. confusum.

™

Adults of T. confusum vere collected from a stock culture reared
on wholemeal flour and maintained at the Department of Zoology, Raj-
shahi University. A large number of beetles were put on a thin film
of wholemeal flour for egg collection. Eggs were collected by siev-
%ng and 2h-hour old eggs were exposed to 30. (coutrol), 35, 40 and 45

¢ in an oven for 24 hours. Treated eggs ‘were then incubated in sepa~
rate Petri dishes. apprcxlmately at 30 "C. for hatchlng. Newly hatched
larvae, 200 for - eac_;tamperature, were. theii. transferred to. glass jars
(25,4 X 41.4 e¢m), containing 150 gm of wholemeal ‘flour euch, with the
aid of a camel hair brush. The jars were secured at the top with cloth

tied with a rubber band.

trld balhnce. .The: lafyal length was measured wlth a BC
th'a-mlcrometer (#OX).-Mature larvae were put o

sured Th y‘wera segrega ed’ in'

:-emergence of adults. The pupal perlodswaslalso recordud Frp&hly enitbed

** o whom correspondence should be addressed
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adults were similarly weighed and- measured. The: percentages of pupae

ducted 1n an 1ncubator set approxlmately at 30

Temperature shock: produced deleterious effects on the. growth of
all the stages of T. confusum (Table 1), The sequence was 3 30> 35>
L0 °a, Lengthened larval and pupal periods wege cbserved in the tre-
atad insects. However, insects exposed to 0 “C showed a algnxficantly
lengthened larval peried (P < 0.001)(Table. 2). The production of adu-
1lis was in the order : O>’35>-%O "C, but no significantly reduced
adult productlon LEY:] observe It was also observed that sggs sexposed
to 45°C did not hatch.

The rate of infestation largely depends on the vigour of the acti~
ively feeding stages. The detrimental effects of temperatures on the
growth of T, confusim is very much important from an applied control
point of view. The lengthened larval period determines a lower pro-
duction of progeny over a particular period of time. Lower production
of adults, though mot statistically sigmificant, observed in the pre-
sent investigation is also suggestive of.a lower. rate of infestation.

The electric balance installed at the Department of Biochemistry,
Rajshahi University, was used in the present works for which the auth-

ors remain thankful.
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RICH, EARL .
Department of Blology
University of Miami
Coral Gables, Florida

* Homosexual behavior in three melanic mutants of Tribolium
castaneum ‘

Observations made in this laboratory over a period of
several vyears were reported 1in a note by Rich (1972). These
involved ‘two strains of beetles which carried the melanic
mutation jet. Both jet males and jet-pearl males then showed
similar high frequencies of homosexual mountings. Since that time
observations have been continued as laboratory exercises for
students. One singular set was done under specially careful
supervision and that set provides the basis of this report. A
standard observation routine was used: ten test males and ten
females of different, recognizable phenotype were placed together
in an arena 10 cm in diameter. The background was new white paper
and the lighting was as uniform as could be arranged in the
laboratory. The bench top was synthetic stone and the temperature
at the arena was between 22 and 23.5 C. In this series of
observations all of the test animals were between one and four
weeks post-ecdysis. They had been reared at low density at 28 C,
sexed as pupae and held in four gram vials of standard laboratory
medium (95% whole wheat flour and 5% dry brewers yeast) in single
sex groups of ten wuntil used in the experiments. None of the
animals were used more than once. Each observation consisted. of
the count of mountings, heterosexual and homosexual during a ten
minute period, with the clock starting with the first mounting.
This delay was used because of the very real p0551b111ty that the
disturbance of handling . .and- 1ntroduct10n ‘would not be uniform
from one time to another and the beetles were belng given an
opportunity to calm down. For a mounting attempt to ‘be counted
the mounting animal had to be pointed in the right direction and
the . aedeagus ‘had to be- extended to contact. the mounted animal. In

_evefy.. case. “the mountlng beetle was  a ma19 but even in
-_heterosexual mountlng attempts 1ntrom13510n was: not necessarlly

accomplished. puration of the mounting attempt mlght be: as’ brief
as less than 5 .seconds.or last ~as long as. 90 seconds In this

% ; 'f 'dffrom the
at the Unlver51ty of Miami for
\ cagtaneum: standard (std), jet

£ .dark sooty: (ds}- ‘and: ChzcagOv' ack (cby. AlLT combinatlons of

' qtdndard ‘and melanlc maie% and fema19s were repllcated 8 ?0 10

t 1rne*< :

Ii mountlng atrempts by tha maies were 'féndém 5né would
expect about 47% of’ the mountlngs to be homosexua} ~and 53% to be
heterosexual.
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RESHLTS
Male Female Tests Homosexual  Hetercosexual Total Mean#
' # % mean # % mean B

std 9 9 38 38 4.2 63 63 7.0 101 11.2

std ds 10 64 50 6.4 64 50 6.4 128 12.8

std ch 8 69 58 8.6 50 42 6.2 119 14.9

5 std 10 172 82 17.2 38 18 3.8 210 21.0

ds std 10 141 70 14.1 59 30 5.9 200 20.0

ch std 10 118 66 11.8 61 34 6.1 179 17.9
It 1is obvious that the proportion of homosexual mounting
attempts 1is greater in all three of the melanic mutants. But
perhaps equally striking is the higher rate of mounting attempts
by the melanic males. In the 1972 note the tentative

interpretation was put forth that either the jet has a sex
behavior manifestation or that there is a closely associated gene
responsible for the homosexual Dbehavior. Now we must add the
possibility that some factor related to melanism - or the
biosynthetic pathways involved - may be related to this
behavioral attribute. '

The work of Sinnock (1970} suggested that mating behavior
mlght well have'a role in ‘the fitness of a genotype: Oﬁ@-might
expect that if the homozygous melanic males "waste their timeé" in
homosexual mounting efforts in a gituation where sperm precedence
affordb advantage to the frequent copulating male (Schlager,
1960) ~ then 'such melanic genes might have quite. low fitness
values. Here, however ‘the high frequency of homosexuai mountings
_gseems. to. be. in. .addltzon to, not - 1nstead of ' the 1mportant
bu51neqs of reproductlon R

1t may'bo that thho most prom;ulnq future reoearch route
fCOUldQ}ﬁVOlV@M Sanais fhat seem Lo’ fatlmu}ate mounting behavior.
' *_lilarhzdn (19?6):ropo_ d aler 1boj1um ‘regpond
o ﬁm'mals ' ¢ emale produced
6 Ka ki (197 'drllér reported
. ‘ v]_ _ : 3106 php'om@ne had qzmllar effécts on
thv mawb' ')tzmuiatlnq ropul:tory d(TlV}TY

R 1u untlkfly ha(.this;lino ‘of research WJli be actlvely
purgued in Thi“ _Jabordtory and the writer offer, to sharr both
data and experience with interested students. '
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California State University
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XA cytogenetic examination of eight species of Tribelium.

B technique was developed to make permanent preparat:ions
of Tribolium chromosomes. After dissection testes are hypo-
tonicélly treated with Simmons citrate, fixed in 3:1 methanol

and glacial acetic acid, and are spread along the surface of

a slide that has been covered with fixative. Utilizing this
technique eight species of Tribolium representing three
species—groups were chromosomally examined and are consistant
with the other tenebrionids that have been previously
examined (Smith, 19%2b: Moore and Sokoloff, 1982; and Juan

and Petitpierre, 1588).

In the castaneum species—group T. castaneum and T.

ireemani have 2N = 20 chromosomes and a 9 + Xyp meioformula.

T. audax and T. madens have 2N = 20 chromosomes and

supernumeraries; four are seen in T. audax and ten in T.

madens. The meioformula of T. audax is 9 + Xyp + BIL 1 + BI
1, and T. madens is 9 + Xyp + BII 3 + BI 2. In the confusum
species—group I. confusum T. destructor ahd T anaghe have
2N #'Ié ChromoSOmes\'I; Confusum has an 8 + neo-XY .
meloformula whlie T desfructor and T anaghe have nine

blvalents with no heteromorphlc sex chromosomes identified.
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1. brevicornis, of the brevicornis_spediQSegrQuﬁ had 2N = 18

and nine bivalents during metaphase I. No heteromorphic sex

bivaféﬁf'ﬁaé:idéﬁtifiédﬂ

The average lengths of chromosémes numbers 1 through ¢
ig recorded in Table 2. Tukeyg analysis of thé chromosome

measurements revealed significant differences in their sizes

intraspecifically and interspecifically.
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Table 1. Chromosomtlly sampied sp601e$ of TrlbOllum
1nclud1ﬁg chrm__some number and meioformuia e

Cells counted: ChromoSdﬁé _Meiﬁfoﬁﬁéla'

Species Mitoses Meioses number
T. casgtaneum 22 17 20 9 + Xyg
- ' T. freemani 12 18 20 9 + Xyp
T. madens 14 16 30 9 + Xyp +
(BI1 3 + BI 2}
T. audax 12 19 24 9 + Xyp *
(BIT 1 + BI 13
T. confusum 2 25 18 8 + neo—XY
T. anaphe 11 i6 18 g, with no
heteromorphic
seX chyromosome
identified.
destructor 3 18 18 9, with no
heteromorphic
sex chromosome
identified.
T. brevicornis 2 26 i8 9, with no
heteromorphic

gex chromosome
igdentified.
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Table,ZQ-Ayéragefieng£hﬁqu-me?btic-éﬁ?ﬁmoéo@éé{ﬁﬂé@ersVi-ﬁﬁrbugh-9-
for the eight species of Tribolium examined in this study.

Chromosome  number

Species 1 2 3 4 5 6 7 B 9

T. castaneum 3.5 3.0 3.0 3.0 3.0 2.5 2.5 2.5 2.0
T. freemani 3.17 3.0 2.33 2.0 1.83 1.83 1.67 1.5 1.67
T. madens 4.0 4.9 3.0 3.0 2.5 2.5 2.0 2.0 1.5
T. audax 4.0 3.5 3.5 3.0 2.5 2.5 2.5 2.0 2.0

T. confusum é 5 __4 0 4.9 3.0 3.0 3.0 2.5 2.5 2.0
T. anaphe 5555. étgz 2.42 2.3 1.9 1.58 1.5 1.29 1.04
I. destructor .3§50_ 3.00 32.33-;2.0ﬁ;1.75 1.5 1.0 1.0 1.0
T. brevicornis 3.58 '3.42 .3.08 3.0 3.9 2.7% 2.% 2.42 2.17

* Measurements in microns.
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Figﬁré 1. Spermatogonlal metaphase of Trlboilum freeman1 _ _
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Sokoloff, A. -

"Nakaklta states in. hla 1nf0rmat

_Thls-statement_should be modlfled to- rea&

" Notes- mesearch, Teaching and Technical -

Biology Department

_:Callfornla State Un1verszty

Vakaklta,

Research Inst1tute, Mlnlstry of Agrlculture,_Forestry and FiShETLES,” o

Tsukuba, Ibaraki, Japan, and Dr. D. G. H. Halstead, Pest Infestatmon
Laboratory, Slough, Bucks, England made samplés available for research
to the writer. With these stocks it has been possgible to observe the
behav10r of T. freemanl in respeot to some behav1oral Characterlstlos.

1, Effect of densxty on development.

Nakakita (1983) has described some of the demographic characteristics

of Tribolium freemani. At 30°C., under uncrowded conditions (5 larvae
or less in 2g of flour), these beetles can complete their development
{egg-adult) on an average of 38.3 days (Nakakita, 1983). However,
under crowded conditions {(more than 10 larvae in the same anount of
medium) pupation is greatly delayed. "A very few larvae had pupated
sporadically when densities higher than 20 larvae by the 180th day when
the observation was ended. However, all. larvae that had failed to

rowding effect shortly
e the density to either
'an empty vial.”

pupate by the 30th or 60th day due_to t
pupated when the larvae were 1solatf . to ‘red
two larvae on 2g diet in a vial or-one 1arva

1low 50-100 pairs of
additives) for a week,
in’ the last larvae instar
uccumb to cannibalism
y _they pupate in 8" few-

We have observed the same phenome
beetles to remain in 100g of. . whea
larvae become large larvae and will
for a very long time, as if they were
by other larvae.. But, 1f one reduces t
days and become adults. o '

stinct crb#dlhé éffect has”
_s_ln the zenua Trlbolium.

e

for Tribolium freemanl because :
been observed inh T. castaneum or other 1nse
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dafk'ahd light. “'(The probabllxty of flight per 1nd1v1dual per day was
: .016? for females and_ 0036 + 0O, 0089 for_males ) The wrxter 8

t théy become serlous pests

studles to be extra cau 1ous,'lgﬁé
ex;st L

countries where T. freemani does nol
3. "Self-poisoning”

v=7 Sokoloff (1977) has summarized observations on the effect of quinones
== on the various stages of Trlbollum. This gelf- ~poisoning phenomenon has
been reported up to now in T, castaneum, T. destructor and T. confusum,.
It occurs when the beetles are removed from the flour and placeé in any
kind of glass container which is not broad and shallow like a petri
- dish, but it has walls about 2-3 cms high or higher. If one of the
: beetles become# irritated, it may release duindnes, and the o6ther
i beetles may release guinones from their stink gland reserviors in self-
defense. As a result, the guinonee in the container increase and since
they are highly volatile, they become gaseous, and since they are
heavier than air they displace the air around the beetles. The net
i result is that some or all of the beetles of all stages in the
- container will be found dead or dying. My previous observations
indicated that T. confusum is more likely to undergo this self-
- poisoning than T. castaneum. Judging from Palm’s (1948) observations
- T. destructor is also likely to commit suicide. T, freemani now can be
i added to this list. Both sexes are likely to release their quinones
‘and poison themselves by poisoning their surrounding atmosphere with
quinones. There is8 a preventive measure, and that is to keep the
beetles in their flour medium until they are ready to be examined
! (gince they will apparently not suddenly release quinones when. they are

Ehzdlng in the" flour and commlt sulclde) or by siftlng only 3 few v1als
at a tlme. : S : : . ] . : . _

4, Death-feigning.

L3

If beetles are. touched they "freeze" or. play '’ possum,g or. play death.
; '“:;me theyfmay move the;r antennae or
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Tribolium castaneum Herpst is an excellent laboratory organism.
Tt serves as an important interrace between the theorists and
the animal breecers.

- The means of 21~day. old pupal welght and 30-day old adult wel-
£ht in Tribolium castaneum were 2162:4410,75,1739. 58,21 40 and
_¢369%@¢1OJ§?,195&.9¢8.h2ﬁg for males .and females respectively.

_-The average body welght or the two traits of females were
207 . 4ilg. and 157.6p4g heavier than that of males,

The heritapilities of 21-day old pupal weight and 30~-day old

adult weight were 00,2134 and 0.2884 for males resp. 0.4036 and

0.3858 for females resp. The genetic correlations of the two

traits were 0.7322 and 0.8433 for males and remales resp. He-

ritabilities and genetic correlations ol the two tralts were
estimated using variance components. thuse tralts can be use
tor selection experiments.
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' THE EFFELT SE DIFFERE"
THE  DURATION = OF " THE. L
ACANTHOSCELIDES OBTELTU% DA¥

INTRODUCTION

The common bean = weevil Acanthoscelides =~ optectus | Say
(Coleoptera, Bruchidae), originating from hot  ¢limatic’

regions, is widespread all over the world as a dangerous pest
of common bean:. It has been found in Poland since 1934,

antlally in .. Lower Silesia (Filipek | 1962, Nlezgodzlnskl
1963). At present it occurs “+througtiout the ‘whole ‘Poland
and is on the guarantine list. This insect is a dangerous
pest in storehouses and in fleids . -

7. obtectus damages bean seeds by contaminating thHem with
excre ta, exuviae eLc.. causing elevation of air temperature
and humidity,. 1inducing bacterial infect1ons and lowering the
germination power. All this greatly deteriorates the
commercial value cf bean seepds (Boczek. Stepien 1976).

The aim of the present studies was to determine the effect of
certain envirenmental changes. e.g. different air
temperatures. ailr humidities and population densities, on the
duratlon of the development of common been weevil.

MATERIAL AND METHOQS

The materlal compr;sed Tcommon Spean:weevil: AcanthoscelldeSQ;_
obtectus Say, wild gtrain or1g1nat1ng from Ta. suburb of
Warsaw. White bean (Phaseolum wviulgaris L.) in laboratory
experiments were used. Starting cultures were kept in 1-L
Jars_covered with &’ flne plastlc FauZe Jars were -maintainad.
¢80C and at a mean alr hum1d1'y o 1 R R

'(hlgher popuiatlon denﬁlty}'”“ 56 _ - :
covered with fzne plastlc gauze and then placed inte 1 L Jars-_
containing also small salt containers. Salt soiut1ons in thef




_Qiie. unt11 no more adult beefles emerqed frnm been

experiment
seads)
Ut ing afid disecarding the second” m"generation aduits.
Hus the duration of the development 'in  eddh ‘experimental
vériant"WaS’ObﬁaihédJ*' PETISR T e E L

RESULTS o

Table 1 presents the duration of the development of common
Bean weevil at 22, 24, 26, 28 and 30 C, respectively, at

air humidities of 33, 55, 76 and 85%, respectively, under
conditions of lew population density. In  theé  present
experimerits the duration of the development .of A. obtectus
was shortest at 28°C. In deneral, the duratidn of the
development is the shorter, the higher the temperature. Ailr

'”humldlty exarted an cnly very ullght Pffect on-3the- duration
'of the development ' Cotined

Table [T presents the duration of the development of A,
obtéctid at the same air temperatures and humidities as in
Table 1 but under conditions of high populdtion density.
Similarly as in Table [, the duration of the development of

- A. obtectus was shorter. with the rise of temperature (the

“sWortest duraticn ¢f the development wasg shorterat 30=C).
- Evlgo it this case air humidity only very silghtly influenced’

the duratlon Qf the development. Under condltlons of high
: _as compared with low populatlonH density,

5o far. studles of bloiogy and ecoloqy of commnon bean weevil

fefrect of food and’ populatlon
1 : ' Sandner

- 1ower
rakb 5 : L , Romankow;
(1958) ha$ found substantial dlfference' between' the



: 'The duratlon of th@':development “f?,comﬁon. bean LWeevi l
.Acanthoscelldes obtectus Say _.13 shorter: &k higher
temperatures. Thm deveiopment is. optlmal at 28-» 30°L

2. Reiatzve air humldlty (between 33 - 85%) exerts an only
very slight effect on..the. duration of the development

3. Under condntlons of hlgher populatlon den51ty, as compared
with lower vpopulation den51ty,_ the duration  of the
development is prolonged T '
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~Danuta. Z;makowska bn01nska
';Department of Ecoiogzc'i Bicenergetics
e 2ish _ 'hAC“demy of

-1__"' oF DIFFERE:_'_ T AIR TE PERATURBb CAND HUMIDITIE N
THE DURATION OF THE ~DEVELOPMENT =~ OF " COMMON - BEAN - WEEVIL
: “ACANTHOSCELIDES OBTECTUS SAY.

INTRODUCTION
The  common bean weevit- Acanﬁhoscelidés_. obﬁectus . Say
{Coleoptera. Bruchidae}, originating from hot ¢limatic

regions, e wadespread all over the worlid as a dangerous pest
of common bean. It has peen found in Poland since 1934,
initially in  Lower Silesia. {Filipek 1962 Nlezgodzlnsk1
1963).. At present it occurs throughout the .whole of Poland
and is on the quarant1ne tigt. This 1insect 15 & dangercus
pest in storehouses and in flelds :

A. obtectus damages Dbean seeds by contaminating them with
excre ta, exuvige etc. causing elevation of air temperature
and humidity, inducing bacterlal infections and lowering the
germination POWer. A1l  this greatly deteriorates the
commercial wvalue of bean seeds (Boczek. Stepien 19763} .

The aim of the present astudies was to determine the effect of
certain environmental changes, e.g.  different air
temperatures, air humidities and population densities, on the
_duratlon of the development Of common been_wesv11

: & : common bean - :Acanthoscelldes[“;wt
obtectus Say, w1ld strain orlglnatlng %from"a suburb-of -
Warsaw, White bean (Phaseolum vulgaris L. in laboratory

: experlments were used ‘Starting cultures - kept in 1-L

L 1!‘1& ;plas_tlc : gauze - L r“e, e} T S

._'(hlgher_;" pulation ”:_;f] f , ;"”‘: _-f 7_"vesse s -were__.¥
- covered with fin astic gau ' n place: 1-L- JarSJHﬁs

contalning also small salt contazner3: Salt solutaons in’ thejh=3
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e Contaliners. Weke o used.. to._mginﬁain._consfant_Jayx_ humidity
: (MgClg - 33%_ Mg[Nﬁg) % L : - 5% '

vgssels were. 1nspect.d daliy untzl the @nd' ' ex?animéht'
(i.2. until no more adult heetless emérged = been seeda)’)
TESY rountiing and dlscardlng thesdseoond: - qenerat1on adults.

'f Jch experlmental

Thus thHe duratlon ot the developmenr "1n
Variant was obfalned : :

RESULTS

Table 1 presents thp duraflon of the &éveiﬁpmen% of  common
bean weewil at 22. 24, 26, Z8 and 30° C, respectively, at
air humidities of 33, 55. 76 _and . 85%, respectlvely, under

conditions of low population den51ty : In the” present
experinents the duration of the ‘deve lopment Kl obtectus
was shortest at 28<C In general. the duratlon of the
development 1s the shorter the higher the temperature. Air

'humldlfy exerted. an only very qlwqht Pff@cf on ~the duration
Cof the deve lopment S

Table ‘11 presents the duraticen  of @ the  development of A.
sbtectus at the same air temperatures and humidities as 1in
Table 1T but under conditions of high population density.
Similarly as in Table [. the duration of the ‘development ©Of
A obtectus was shorter. with the rise of temperature (the
“ghortedt duration:ef the deveiopment was shorter” at 30=C) .
Also'in this case air- humidity only very siightly influenced
the duration of the development. Under conditions of Thigh
_population density, as compared with low populatlon density,
'“ffthe duratlon of t developmenf wa'ﬂprolonged S

So far, studles of blology and ecology of" common bean weevil
have*malnly concerned “the _ of food and popuiatzon
&r it ' ”Sandner_

, lopment. 1ot at 1ower_1
partlcularly below: o0 Likew: é,”fﬁqmankow‘
substantzal dlfference pgtﬁéeh " the



_____________ o Cqzo G

&égéafchg{zgagniﬁg»aﬁ@j@e¢hnicaiﬁ1

Lp_generai.”
= the 31°C

.iQLTké §Q?aiidﬁf@ﬁiﬁhef”déﬁelébmeﬁﬁ“}varﬁéﬁmanm'bggn. weevil

Acanthoscelides obtectus “54y " iso wshorter -oat fiigher
temperatures. The deve lopment ig optimalk gt 28— Fgel.

2. Relative air humidity (between 33 - 85%) exerts an oniy
veryuslight_effecﬁnon the'duration of the development.

3. Under_conditions of higher populatioh density,'as compared
with lower population density. the duration of the
development is prolonged. = = o
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Jorhat, Assam
'éesam ﬁgrlculture Unlverssty

. .,.:nal Dalry Reééarch Ihatxtute _ R S
Davxslnn of Dalry Cattie Benetics and Breedlng,”

Chawla, D.S., Ph.D. Scientist. (77

Gopi, kK., B.Bc. Research Fellow. {7
Gupta, V. ®. H. S5c. Reggarch Fellow,. (71}
Sirigh, F. F. M. Sc. Scientist. (7

Tanelia, VY.F.. Ph D. Research Dfficer. (7Y

Mathurz
Central Institute for Research on Goats.
F.O0. Farah - 281122

Bhat, Pushkar, M., Fh.D., Director.
Bhat, Frin F., Assistant Professor.

+New Delhi
I.A.R.I., Division of Entomclogy

¥Fant, N.C., Fh.D. 1o :
Bhatia, 5.K., Head, Department of Entosology, Indian
Agricul tural Hesearch Institute, Mew Delhi, 110012, India

Furndab, Ludhiana — 141004
‘Fun jab ﬁgrlcultural Uszerslty
_Department 0# Entammlmgy

'Chaha} E s a12>
Fatna (i4)
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fﬁzaaggmﬁk;_.j.;

'Cunnlngham, E F._:”'

Dublin
University College
Zoology Department

Ryan, Michael, FPh.D.

ISRAEL

Haifa
Institute of Evolution
University of Haifa

Lavie, B. Fh.D.

Jerusalem

Vision Research Laboratory
Hadassah University hospital

Yirnon, U, Fh. D.

The Hebrew University of Jerusalem
-.Bepartment of Benetics:

Ritte, Uzi, Ph. D.




”Fujii,fréichi, Rszociate Frofessor,

-~gﬂﬁiﬁ“kh1n Mary Braduate
“?Qﬁunaga,_Yuﬁlhlta“.g
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ITALY

Hiroshima, Higashi-Senda-Machi., Naka-kKu 730
Hiroshima University

Faculty of Integrated Arts and SBciences
Department of Environmental Studies

Takahashi, F., Ph.D.

+Ino, Agawa—gun, Kochi
Fret. Institute of Agricultural and Forest Science
Department of Entomology

Kiritani, k., D. Agr. Head, Fopulation ecolaogy (5)

Tsukuba

Sakura-Muara, Ibaraki, 30031
bniversity of Tsukuba

Institute of Biclogical Sciences

FH. Dy (2,546.7,11)

Taper, Mark L., Ph. D. Postdoctor

Takahaﬁhlﬁ Miviahi, Graduate %fudemt

  ¢?9Lff[."
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Tokyo

Tokyo University

Laboratory of Animal Breeding
Naito, M. Fh. D.

Yamaguchi University
Biological Institute

Chiba, Yoshihiko

MEXICO

Mexico City 26, D. F.
Universidad Nac&mnal Autonoma de Mexico, Instituto de Biologia
Departamento de Zoologia, Laboratorio de Entomologia

Ramos-Elorduy de Conconi, Julieta, Ph. D, %)

Pabc’f’l’cn, Agumaa&enf"c.é Zacataaws ' SR
Tnatituto Nacional de Inuez&mgauonez, Agmaoﬂm-
Centno de invesiiguciones Agmccom det: hom‘:a

Manio Raminez Martinez,. MeCo...
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Wageningen :
. _.Department of Genetics . ... .. ...

. Laboratory for Research on Insecticides: . ..o e
Oppencorth, F.V., Fh. D. Acting Director. Physiclegy and
genetics of insect resistance. 8, 1351 e

NEW ZEALAND

Auckland, Frivate Rag
Entomology Division .
Department of Scientific and Industrisl Research

Clare, G.kK. Rearing

Fredericksen, S.. B, Sc. Rearing

Singh, Fritam, Fh. D. Rearing

Surrey, M.KE., B. Sc. Rearing

Watt, J.C., Fh. D., SBystematics (5, 17




'H&ﬁfifﬁﬁn prlvate Bag CRE T
Ruakurs Agricultural Research Centre

“;.Hg. ML 8.; Ph_n,_
mresding. Ty B ___f.r AR T

+Fa1merston Nmrth : i : .
Depariment of Srientific and Industrlal Research
Grasslands, Division

FRumball, William, M.5c. Methmdm w+ analyvzing and predicting
selection response. (7)

FOLAND

Warsaw
Srkola Glowna Bospodarstwa Wiejiskiego
Katedra Entomologii Stosowane]

Boczek, Jan Fh.D. (D.7,13)

Institute of Ecoclogy
Driehkanow Lesny nesr Warsaw
05092 Lomianki

Bijok., Pawel (5 7, 13)

Frius. eroglawa. Fh.D. (5,7.1758

Fir s, Tadeusz ,Assxstant ?rcf@ssor. Laboratory head {5, 7, 1)
ZiMéﬁgg&ﬁa;raﬁaynﬁia,_Danuta._Fh D.-(a,l )3_

SFATN




{7}

*Drogcaq_Pernandm. Dr.:Ing.

..._:+Madr1d ) . . . .
Escuala Tecnzca Superxor de Ingenlercs Agronmmoa
Catedra de Genetica

Espinos, A., Prof. Enc. Lab. Genetica General. (7)
Musz, F., Prof. Enc. bLab. Mejora Genetica. (77

SWEDEN

G223 62 Lund
Institute of Genetics
Solvegatan 29

Morsegsaard, Rolf
Uppsal a
The Swedish University of Agricultural Sciences

Department of Plant and Forest Frotection

Fettersson, Jan, Frot. of Agricultural Entomology

TAIWAN, REFPUBRLIEC OF CHINA
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_ARIZONA

Tempe, Arizona
Arirons State Un1ver51ty
Department of Zoology

Rasmussern, D. 1., Fh.D. AosHciate Frofessor. Fopulation Genetics
(73

Tucson, Arizona
usba
Cotton Insect Research Laboratory

Rartlett, A.C., Fh.D. Insect genetics (7)

CALIFORNIA

+Rerkeley, California
University of California
Donnar Radlatlan Labmratory

Bra:ée* L M H X-

. Berkeley, California . .
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:+Northr1dge, Callfarnla“"' S
Sar Fernando Valley State Unlver51tv
Department mf Bzmlmgy

. 'ban Berﬂardlnm. Ca11+mrn1a. ?1%07
.-;Ca11+orn1a State University
Behiool of Natural: Sciences
Department of Ricglogy .

Brownlee, Aaron, M, 5.

Carrilic, Lori, Student Assistant
Chapman, Rodney, Student Assistant
Mamkaw, Sarcjam. Ph. Do (1)

Foss., James. Student Assistant
Shimeld, Lisa. Graduate Student
Sokoloff. Alexander, Ph., D. (5,7)

Santa Karbara, California 93103
Westmount Colliege
9% La Faz Road

FPercival, Frank

 COLORADO

Denver, Colorado
St Catherlne of Slena Church
'4“00 Federal blvd. ' :

-_Tﬁmicyael Mmrgan, Q,S.$5::”5

CONNECTICUT. ;

Cof ultravig et on T. contusum
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FLDRIDQ

Flgr1ﬂa______h

Gainesville, Florida
U.5.0.A.
Biology Research Laboratory

s Agee, H.R., Research Entomologist
o Ashley, T.T., Asst. FProf., Univ. of Florida
Calkins, £.0., Research Entomologist
Callahan, F.8%., Research Entomologist
: Chambers, D.L., Research Entammluglst Labmratory Director
= Wotfelt, J.A., Research Entomologist
= Doalittle, R.E., Resedarch Chemist
*Ferkovich, 5.M., Research Entomologist
Greany, Fh.D., Asst. Prof., Univ. of Florida
tHagstrum, D.W., Research Entomologist
Mamilton, E.W., Research Entomologist
Huettel, M.D., Asst. Frof., Univ of Florida
Leppla, N.C., Research Entomologist
xMarske, F.0O.. Research Entomologist
Mayer, M.8.. Research Entomologist
Mitchell, E.R., Research Entomolaogist
McLaughlin, J.R., Asst. Frof., Univ. of Florida
#*0Oberlander, H., Research Fhysiologist
Sharp, J.bL., Asst. Frof., Univ. ot Florida
Silhacek, D., Research Chemist FIoae
¥Sower, L., Research Entomologist
Spencer, N.R., Research Entomologist
Stanley, .M., Agricultural Engineer
Tingie, F.L., Research Entomologist
Tumlinson, J.H., Research Chemist
Twrner, W.kK., Agricul tural Eng;neer
*Vlch¢ H-n_REEE&FEhMEﬁtﬂmGIGQ1St__
-_webb J E,,;ﬁgrltultural Eﬁglneer

*Nmrklng wlth stmr@d prmduatr IHEEEtEgQZ-

'. &Y RIS

_+_Eloiogy

“f Hg ;Lﬁ}7? ]J:1;[fﬁ
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_Savaﬁhah Georgla

'fStnred.P“mduct Inﬁaats Resea’ah -and Development Laborato

Ay Frank11n Hyo Ph D._Insect pest managament
“Centrol,y Insecticide Resistance R
‘Baker, J:E.; FhaD. : ; . _ «. Ecoloc
Brower . J.H.. Fh D Basloglaal auntralg Rad10b1m10gy._senetlcs.
Ecology. _ ]
Bruce, W.A., Fh.D. Acarology, Rioleogical cpntrol, mmrphblagy.
Bry, R.E., E.8. Mothproofing, control of stored proguct insects.
Cline, L.D., M.8. Btored product insects, biology, behavidr.
Davis, Robert, Fh.D. Acarology, fumigation. ' . .
Halliday, W.R. Insecticide resistance, Tcnzcmlogy, Insect
Genetics.
Highland, H.A., Ph.D. Insect-resistant packaging.
Jay, E.B., Ph.D. Mud1+1ed atmcspheres.
Leesch, J.6.,. Fh.D,. Pungat:an. o
Lum, F.T.M., Fh.D. Fhysiology, Blology.
Mullen, M.A.,. Ph.D. Insect resistant Packaging, Host Flant
Resistance, Ecology. Biology
Press, J.W,., M.5. Biological control.
Redlinger, L.M., M.5. Biclogy. (5)
Simonaitis, K.A., Ph.D. Insecticide residues.
Su, HM.C.F., Ph.D., Chemical constituents found in food stuffs.
Throne, J.E. Ecology and Fopulation Dynamics, simulation
model ing.
Zehner, J.M. Ph.D. Analytical Chemistry, Festicide Residues.
lettier, J.L., Fh. b. Pestlclde Reszstance. Insect Turlcolnqy.

Savannahy Georg;a
Armstrong State College
Blmlmgy Department

Davanpmrt, L.R., Jr., Ph.D. Head o?kﬁéhgrthéﬁf;
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. _J.,'Undergraduat fj
Mzchael Aoy BOSY Braduate o

£ DuWayne Ciy Ph, Dy Frw%eggor (q,é 7y
Chlcagm. Iliimols

o University of Illinois at Chicage Circle
= Department of Biologicsal Sciences

Craig, David M., M.B. Graduate Btudent. (5,7)
Goodnight, Chiarles J., Ph. D. Fostdoctoral fellow
Higgins, Jonathan V., M8, doctoral student

Mertz, David E., Fh.D. Professor. (5,7)

Stevens, Lori. MS. Doctoral student. (5,7)

+Chicago, Illinois
University of Chicago
Department of Zoology

McCauley, David, Fh.D., Ecology, Fopulation Ecology, Genetics
and Fhenotypic Variation (5,7)

Teleky, Steven B., M.A., Fopulation Ecology

Wade, Michael J., Fh.D. Ecology, Fopulation Ecology, Genetics
and Fhenotypic Variation, Speciation (2, 5, 7)

Urbana, Illinois
University of Illinois
Department of ﬁa;ry Sglenté

Grossman, M., Fh.D., Fopulation and quantitative genetics. (72

Urban ;'ililn.ﬁiﬁ 2
Un”varﬁlty ‘ot IlllnDIE

[Department mf th=1mlmgy and mephy51c5

3'Cheng,.ﬁ
-.Eumme o
: Heath. “;ﬁjPhy51mamg1cal &molmgy..ﬁad:étzm'”

”Leﬁ* Y 3,‘ ff
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INDIANA

Nest Lafayatte fﬁhﬁﬁééﬁ'

Dcsc;llttleg D P.,.Fh D Popuratlan and Duantrtatlve Genet 55'(7)_
cImely o d D.ﬁ-B By Papulatlon -and Quaﬂt:tatlveﬁﬁenetlms (7)
Langholff, Woki o B, Q.q-FDpulatlwn and. fuantitatiy
Miles, D.A., B.S5., Population and Ruantitative Genet

Muir, W.M., Ph. D., Population and quant;tatzve Genat1c5”(7>

+Muncie, Indiana -
Hall State Univercity
Department of Fhysiology and Health BScience

Henzlik, Raymond E., Fh.D. Radiation effects. (%)

+Notre Dame, Indiana
University of Notre Dame
Department of Biology

Ackerman, John. (9

Bender, Harvey A., Fh.D. Genetics. (7)
Griffing, Thomas C., Fh.D. Ecology. (3

LOWA

+AMeS, . lowa .
Clowa State Umlversxty &f Sc19nce and ?Ethﬁﬂlﬂgyu
Dapartment of Animal Science

5*Freemana“ﬁuﬁ., Frwfegeor.;;f?}@gﬁﬁﬁ-

k. ANBAS

one | B fﬁ’dl*’p’ﬁ:bdht.&f
insects. (12) -
da, Gre




e DIRECTORY GEOGRAPHICAL R

Marhattan, Kansas 86502 0 Lo inn 2
He8. grain Marketing Research Lab., Ast;uSQQ_

U Bmeman

-Uleersity af kentucP §
Department of Anitmal Science

Goodwill, Robert E.., Fh.D., Fopulation Benetics (7)
- Greer, Cynthia E., B.S., Graduate assistant '

Department of Agronomy

Finkner, V.C.
Vian, W.E.

MARYLLAMD

+Beltsville, Maryland
U.S. DA ~ALR.S.
Arimal Husbandry Research Division

Kirnney, T.E., Jr., Fh.D., Fopulation genetics (located at
Lafayette, Indiana). (7

Lepore, F.D., Fh.D. Biochemical genetics (7, 13)

Sarvella, F.A., PhD., Cytological genetics (4, 7)

Tlndell L.D.y FR.D. Pmpulatlon genet1cs (lpcated &t Athensy
Ga T T Tt s

MASSACHUSETTS

 Norton,: Maasachusetts _ 
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'-+Ea5t Lanslmgg Mxnhzgam
chhzgan State Unzverslty
In%act1c1de Ressarch Institute

Brown, fM.W.A.

MINNESOTA

St. Fawl, Minnesota

University of Minresota

Iinstitute of Agriculture

Department of Entomology, Fisheries and Nildlife

Barak, A.V. Ph.D. Dermestid pheromones L¢5,7 A2

Dunkel, F.V. Ph.D., Insecticidal mode of action of food
additives in stored grain insects and protozoan assoclates
(1, 3,4,11,1%)

Harein, F.K.,., Ph.D. Stored product insect management: RFPAR
(G, 12,135,180 .

St. Paul, Minnesota
University of Mirnnmesota
D@partment cf Benetlcs and Cell Elalmgy-~-

'Eragkarudq Gve é BB ﬁssmcaate=551ent15tr£?fi
- Ralph E.. PheD. Fre :

CEn¥ :frfanillﬁ ﬁ._Prmfeas_ ; T e
Ericksen, Kim. E.S.. Senior Lab Technlcxan ey L
Arklesaria, Farbad, E.S.: Graduate Student
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= Bcgemanq antana q??lq

ﬂa&iéun,”New”Jéféey
Fairleigh Dickinson University
Department of Biology

Muber, Ivan Ph.D. Fopulation biology and systematics of
cockroaches; Genetic centrol of the German cockroach.
{(1,5,7,17}

Soubth Orange, New Jersey Q7079
Seton Hall University
Department of Biology

brauwse, Elioct Fh.D. Genetics and Fopulation Genetice (72
kotin, Carol. Undergraduate. Behavioral Genetics

MEW YORFEF

Ithaca, New York

New York State Unllege.of ﬁgrlcuiture
Carnell Unlverﬁlty DA AR
Department m{ ﬁnima} Husbamdry SR

Hqgue. D E., Ph D, Nutrltion : “w;=¢
YVan VMieck, L. Du.Ph D Hnlmal braed_ng (




+Behenectady,  New York .-

i City (Flushlng). New:YarF

_:Queenﬁ College mf the City UﬂlVEFSltY o{ New York_ __.

Union College
Department of Baclogxcal SCLERCES

Bover, John F. Fh.D.

NORTH COROL INA

+Raleigh, North Caroclina

North Carolina State University

Sehool of Agriculture and Life Scaencas
Department of benetics

Grosch, Daniel 5., Fh.D. Professor of Genetics. Eytological

and genetic effects of chemical and physical agents. 4, 7,
17,

NORTH DAKOTA

+Fargo, North Dakota
Metabolism and Radiation Research Laboratory

'_”Inﬁect Genatlcm aﬂﬂ Radlatlan Blmlmgy Settlmn -

~_;£__Chang. By B H,, Ph D Insect tlSEUE culture.:"“”
BN = & 1 P Hallls M Fha D. Insect radlatlwn

Flaﬁsen, waldemar, Ph D. Iﬁﬁ@ft geneticé : RS :
LaChancey Leo E. Ph.D. Insect genetlcs¢ radxoblaiogy 7

.zﬁzemann,f.¢ w,::.u
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GHID

.Bowl:ng Green, Ghlﬂ'. -
: o 1= nﬁState_Unlversxty

+Mar1&tta [ERRT
Marletta Cwi}ege SR

Frown, Wm. F. Ph.D. Fopulation QEnetics (7).
OKLAHOMA

+Edmend, Oklabhoma 73034
Department of Biology
Central State University

Buthrie,; Peggy Fh.D,

+Meyw-man, Oklahoma
University of Oklahoma
Department of Zoclogy

£

Sonleitner, Frank J. Asscciate Professor (5),

.+Cervalllﬁ. Dreg“n_ :
Oregon State Unzversxtm
Departmant af Zoolngy

Dawﬁmnq Peter S.‘ Fh D, Eamuyatign biology. (2.5 .7}

NNSYLVANTA
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*-+F1tt$burgh, Pannsylvanla
-Duquesne Un:ver51ty

- RUERTD RICO

Rio Piedras, Fuerto Rico 00928
trniversity of Puerto Rico
Agricultural Experiment Station
Department of Crop Prmtettlmn

qapulveda. iJ. UHdErgraduate.-; :
Virkki, Miilo Fh.D. Cytogenet1c5 {4},

RHODE ISLAND

+kingston, Rhode Isiand

University of Rhode Island

Department of Zoology, BEioclogical Scaenceﬁ.
Building 401-792-2372

Costanting, R.F., ph.D.. Associate Prof. Fopulation Biology (I,
7.

TEXAD

+Denton, Texas

“Texas WomarnTs University
S ”:Eah.&¢91q Twu station
';¢QQD$p-”tment D{ Blmlmgy -

.E#dmang waard E., ?h.DQ; Radiation Bimiagy,'Etﬂlogy'aﬁd
Genetics (5,7.9).

(11).

M'dlc'lemtommlmgy
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VIRBINIA . .

Charlottesville
Uiversity of Virginia
- Deparment of Hiology

Howell, Rarbara L., M.S. Graduate Student:
Murray, J.Jd. Fh.D. Ecological genetics (5,7).
Wasserman, Steven 8. Fh. D. Assistant Frofessor

+Fairfasx
George ason College
Department of EBiclogy

Stanley, M.S.M., ph. D. Development of Tribolium confusum (3

WABHINGTON

FPullman, Washington
Washington State Lniversity
Department Poultrvy Sciences

ﬁéckér, W.A.

- WASHINGTON D.C.
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S WISCONSING

Resseguie, Lawrence J. o o7

Milwaubkes.
Urniversity of Wisconsin
Zobleogy Department

Hsiao, FKu-Chuan, EB.S5., Teaching mAssistant
Lange, E.L., Fh.D., fAssistant Frofessor

. 5. 5. R.

Moso ow
All~tnion Grain and Grain Froducts Research

Cherkovskava, A. Ya.

WEST INDIES

Jamaica, Kingston 10O

Ministry of Industry and Commerce
Storage and Infestation Division
20 Hope Road

Jayasingh, D.B., B. Ed., Fh.D. (2,5,8,12).
Walker, K.R. ' ' '

Institute
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ACKERMANN, - MARY ¢/c Dr. Johfi- Ackeérmann, Eiclogy Department,
Notre Dame University., South Bend, IN 44610,

AL=HAFIDH EIM e Departmant mf_ﬁgr1cultural B;mlmgy(sThe~=s;ua_:;:w
RIS ~Un;ver5 ty, New¢_5~i: : yne. NEl 7 RU._U k,q~3],-”

”QMBS‘ T fﬁjﬁepartment m+ AgrlcuTture‘%V1:tor1an'Flant_Researnh
Inﬁtztute. Burnley, V1ct0rxa, ﬁustralla. (T B, LEY -

ANﬁERS&N,-F.g.; Statens SFaderdyrlahQraturium. Skobrynet
Lyngby, Denmark. (5, 7, 1&)

ASC, Y., Department of Entomology, kKansas State University,
Manhattan, FKansas.

+ATKING, M.D., Department of Forestry and Rural Development,
Forest Research Laboratory, Victoria, B.C., Canada. (5D

: BAKER, J.E., U.5. Department of Agriculture, fgricultural Re-—
o] search Service, Savannah, Georgia. (10, 13

BAKER, R.L., Riiakura Agricultural Research Centre, Frivate Hag.
Hamilton, New Zealand.

BALASUBRAMANIAN, M., Tamil Nadu Agricutuwal University,
Department of Agricultural Entomology, Coimbatore-641 OOZ
India.

BARKER, F.S., Canada Dept. of Agriculture, Research Station Win-
nipeg, Manitoba. (T, 12)

BARRERA, A., Instituteo Nacional de Investigaciones Adronomicas,
Madrid, Spain. (5, 7)

+BEARTLETT, A.D.., United States Department of Agriculture,
ﬂgrzcultural Ressarch . Station, Cotton Insects Research

Eranch ’Fx_tc:‘z-,(:)@r*u,z ﬁrlgmna. (q. 7}

HQUMBQRTNEH, J., Institut fur Ga%lugelfmrschund, Poultry
Ressarch Institute, 900 28 Ivanka pri Dunajl,
Czeahaslmvakla.

'BECP&R w ﬁ. Depar mént.of qultry Ec1enciﬁ

Washington State
Unlvers1ty, Fullman Na&hangtmn BRLAZL '

ﬁHEEMQN H w.. Department mf Entomola'y;""ansaa Stmte Um1verszty,7" ;{
L ;D A Marietlng Research Lab TARS Dﬁn Manhattan, S

..Furdne Unzver51ty, Fapulatlmn Benetlcs In5t1tute, a-f  h
i Indlana. (u, 10} : : RERE

'_*Numbere after dmwectmry mamee 1nd1cate research speclalt1e§; f?’




DIRECTQRY PERS@N

----- 5”fﬂfﬁ-ﬂTBEtﬂ, H E., Nartheast M:sﬁaurl Stéte College, klrhsv111’
o L BOurl 63501, . (q) S : e

BERNQChY, B J.¢ Purdué“ﬁﬁiQé;éify, Department o¥ Anlmal
Sclences. ‘West: Lafayette,. I (?} B

BIJOK, Fawel. Inst. of Ecology, E;iekangw_;eahy near Warsaw,
mﬁwﬁ?“ Lam1an¥1~.901and.ﬁ:..-.._amu”;ﬂ.g.. L s B

BEINDRA, D 5. Deaprtment of Entmmology, Funijab Agricultural
Unzverszty~ Ludhlana. Punjab, Indla

BLAKE, G.M., Pest Infestation Labmratury. Siaugh, -Bucks,
England. (13) -

BLAEELY.'W.. Radxatlon bzalmgy. agxﬁg f?). Unlverslty Df
Illincis at Urbana—ChHampaign. ()

BOCZEK, J.. Szhola Glowna Gospodarstwa Wiejskiego, Matedra
Entomologii Stosowang, Warsaw, Foland.

BORGES, S., Colegio Original Aguadil, Department of Natural
Sciences, Raney, Puerto Rico 00&04,

BORLUNG;'H;P;. Statens Sladedyrlabmratmraum Slovbrynet. Lyngby,
Denmark. 8, 12

Calif&?h;a
3407,

5L = Biag ag;_al;Scxences;ﬁepartment;
Palytechnlc Stata. San Luls Dblﬁﬁﬁy Calzfornlau9
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'Eﬁﬁﬂﬂ};E:}ﬁ#@ﬁ@fﬂﬁﬁééié; Lancaster, Callforn: 

ERY, R. a.‘ U.S.D. a,‘_a'ﬂ 5. Savahnahqjﬁeorgia._“ixzx_.w_”rﬁT

BYRNE, E. J.; Welle Callege. ‘Buildirg-and Grounds: Department
Aurora, N.Y. aO”b.

CQLHDUN,’RrEJQ Department of Blmlogy, Qﬂeaﬁs;ﬁhllégé-ﬁﬁfthefCity
tUniversity of New York, New York (Flushing) M.Y., L13547.

CAMADRD, E.l.. Unlversity Nac1cna1 de Mar Del Flata, Balcarce,
Buencs Alres, Qrgantlna., LD SIUEE L e

CcAMPRELL, L.Jd., Oregon State Unaverﬁlty. Departmant of Zoology,
Corvallisg Oregon. oo s RE Ty R EE RTINS
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