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MEETING DETAILS 

REGISTRATION 

The r gi !ration fee is $1 .00. Fu ll - tim e stud ents are free. Thi s fee cove rs th e co t of 
morn1 ng and afternoo n tea in the Buffet Terrace of th e Sydney Univer ity Union 's 
Wentworth Bui ldi ng, City Road. 

Intendin g partic ipants ho uld register by comp leting th e enclosed form and 
return111~ 1t no later than 29th June, 1972. i t would be most onvenient if the 
reg1 trat1on fee was paid at thi s tim e. A l im ited tim e will be provided for reg istration 
at th e beg inning of th e meeting. 

PAPERS 

A provis iona l program is inc luded. All offers of papers have been accepted . 
Pl ease not1fy the loca l secretary 1f yo u offered a paper whi ch does not appear in th e 
program . Abstracts sho uld reach th e loca l secretary no later th an 29th Jun e, 1972. 

PRESENTATION OF PAPERS 

. Th.irty minutes have been al lowed for presentation of papers, in clud ing 
d1scus 10n . The formal presentation shou ld be of 20 minutes du ra ti o n with 10 minute 
for discussion. 

MIXER 

Members will have an opportunity to mee t informal ly on Wednesday, 16th 
August, at 8 p .m . in th e Lounge, Sydney Universi ty taff Club, Manning Road , 
Unive rsi ty of Sydn ey. 

SOCIETY DINNER 

The dinner will be held o n Friday, 18th August, in th e Buffet Terrace of the Syd nev 
Uni vers ity Union's W entworth Building, City Road . Th e cos t will be $5.00 per 
person. Members may bring guests. i t is esse ntial that those attending th e dinner 
shou ld notify the local secretary by 29th June, 1972. 

ACCOMMODATION 

Acco mmodation for men is availabl e at St. Andrew's Col lege, Carillon Avenue, 
ewtown, at $8.00 per day fu ll board. Acco mmodation for women i available at the 

Univers ity Motor Inn, Arund el Street, Forest Lodge, at $7.25 per night for twin 
occupancy of rooms. If you require accommodation pl ease complete th e enclosed 
form and return to the local secretary by 29th June, 1972. 

TRAVEL 

Ansett A i rli nes is th e official air li ne for this m ee ting. Group travel concess io ns are 
available for groups of 15 or more travelling Economy Class o n th e sa me flight. For 
furth er information , please contact the appropriate An se tt Airlin es representative 
who e name appears on th e back of thi s brochure. 

Ansett Airlines will also be pl eased to co nfirm yo ur accommodation 
requirem ents. 
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PROVISIONAL PROGRAM 

THURSDAY, 17th AUGUST 

Regis tra ti on. 

SESSION lA- ar law Lecture Theatre 5. 

Sheldon, B. L , and Milton, M . K. election response in a ca nalised 
. .I.R.O. Divi ion of Animal character- a reapp raisa l. 

Genetics, Eppi ng, .S.W. 

Yoo, B. H. Departm en t of Animal Long- term arti cia l se lec tion for 
Hu bandry, Uni er i ty of abd ominal bri ti e number in 
ydney, .S.W . Drosophila melanogaster. 

Yoo, B. H., and Hammond, K. 
Department of Animal 
Husbandry, University of 
Syd ney, N .. W . 

Morning Tea. 

Frankham, R. chool of 
Biological cience , Macquarie 
University, orth Ryde, .. \ 

Reich, T., James, J. W ., and 
Morris, C. A. School of Wool 
and Pastoral cience , 
Univer ity of N.S.W ., 
Kensington, .S.W. 

Rumball , W. R. C.S .I.R.O. 
Division of An imal Genetics, 
Epping, .S.W. 

Franklin, I. R. C.S. I.R.O. 
Divis ion of Animal Genetics, 
Eppi ng, .S.W . 

Es timates of genetic param eters for 
abdomi nal bristle number in base 
and lon g-term se lected populations 
of Dros.ophila melanogaster. 

Po lygeni c acti vity of th eY 
chromoso me in Drosophila 
melanogaster. 

Multip le threshold as a tool in th e 
study of th e inh er itance of 
quasi-continuous traits . 

Respo nse to inbreeding at enzyme 
loci in Drosophila. 

Se lective mating in Drosophila 
melanogaster. 

SESSION 1 B-Car law Lecture Theatre 12. 

Chandler, P. M., and 
Kri shnapillai, V. Department of 
Genetics, M o nash University, 
Clayton, Victoria. 

Genetic properties of R. factors in 
Pseudomonas aeruginosa. 

Carey, K. E., and Krishnapillai, V. Chromosomal locat io n of a 
Departm ent of Genetics, Monash prop hage in Pseudomonas 
University, Clayton , Victoria . aeruginosa. 

Dod3e, J. , and Holloway, B. W . Genetics of membrane mutants of 
Departm ent of Genetics, Monash Pseudomonas aeruginosa. 
University, Clayton , Victoria . 

Morning Tea. 

Watson, J. M ., and Holloway, 
B. W. Departm ent of Geneti cs, 
M onash University, Clayton, 
Victoria. 

Beazer, M ., and MacPhee, D. 
Department of Genetics an d 
Human Variation, La Trobe 
University, Bundoora, Victoria. 

Genetic mapping in Pseudomonas 
aeruginosa. 

Radiation se nsi ti vity of mutants of 
Salmonella typhimurium se lected by 
their fai lure to rel ease Co lci n El. 
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Hynes, M . J. Dcpartm nt of 
eneti cs and Human Variation, 

La Trobe Univer ity, Bundoora 
Victoria. ' 

Hanna, P. J., and Dyer, K. F. 
Depa rtm ent of Geneti s, 
Mona~h University, Clayton, 
V1ctona. 

Mutants wit h alt red glucose 
rep re sion in A pergillu nidulans. 

Genetic hazard from some common 
o rganic pho phate . 

SESS ION 1C-Cars law Le ture Thea tre 8. 

Geard, C. R. Botany D partm ent, An approach to th e orga ni ation of 
Au tral ian National University, DNA in eukaryote ch rom osomes. 
Canberra, A.C.T. 

Peacock, W . J. Divi sion of 
Plant Industry, C.S.I.R.O., 
Canberra, A.C.T. 

lindsley, D . L. Univer ity of 
California, San Diego, Calif. , 
U.S.A. 

M o rnin g Tea. 

Pryor, A. 

Miklos, G. 

Hinton, C. University of 
Georgia. 

Go!dring, E. 

Lun ch. 

SESSION 2A-Car law Lecture Theatre 5. 

Latter, B. D . H. C.S. I.R .O . 
Division of Animal Genetic , 
Eppi ng, N.S.W. 

Moth, J. J. Departm ent of 
Animal Husbandry, Univer i ty 
of Sydney, .S .W. 

Mayo, 0., and Hayman, D. L. 
Biometry ection , W ai te 
Agricultural Re ea rch Institute, 
G len Osmond, S.A . 

Afternoon Tea. 

Murray, N. D. Department of 
Genet ics and Human Variation, 
La Trobe University, Bundoora, 
Victoria . 

Nayudu, P., and Dyer, K. F. 
Departm ent of Genetics, 
Monash Univ rsity, layton , Vie. 

Kirby, G. C. Department of 
Genetics, Unive rsity of Adelaide, 
Adelaide, .A . 

M easures of gen ti di lance. 

Den ity, frequency and adult 
viability in Dro ophila population 

Stability of gametophyticall 
determined self-incompatibility 
sys tem . 

The mod e of natural se lection in 
hybrid zone of Calomela bartoni. 

Protein polymorphism and 
melanocyte-mutation of 
Poeci lia reticu!ata. 

The tructure of hou e-mou e 
population . 



ESS ION 2B- ar law Lecture Thea tre 12. 

2.00 p.m. 

:uo p.lll . 

3.00 p.m. 

3.30 p.m. 

4.00 p.m. 

4.30 p.m. 

5.00 p.m. 

Barclay, I. R. , hepherd, K. W., 
and Sparrow, D. H. B. Agronomy 
Department , Wait Agricult ura l 
R search In ti tutc , Glen 
O~mond , S.A. 

Dri co li , C. J. chool of Botany, 
University of N .. W ., 
Ken ington , .. W . 

Stace, H. M . Botany Bui lding, 
eh ol of Biologi al Science , 

University of ydney, 1 .. W . 

Aft rnoon Tea. 

Jo hi, B. C., Sing, H., and 
harma, R. P. Indian Agri cultura l 

Research In titute, ew Delhi , 
India. 

Knox, R. B., A h ford , A. E., 
and W ill ing, R. R. Department of 
Bota nv, Austra lian , ationa l 
Univer ity, Canberra, A.C.T. 

Howlett , B. ). , and Knox, R. B. 
Departm ent of Botany, 
Au tralian ationa l University, 

nberra, A.C.T. 

elect ive bromo o me el imination 
in Hordeum vulgare x H. bulbosum 
hybri d . 

uppre ion of pai rin g of 
homoeologou ch romosomes. 

A random mod I for qu ad ri va lent 
forma tion in auto tetra plo id . 

A ynchro nous replicat io n of 
chromosomes in w hea t x rye hybrids. 

Pollen-wa ll pro teins: recogn 1t1on 
role in interspecific incompa tibi lity. 

Po ll en-wa ll protei ns and the con tro l 
of sporoo hytic inco m pa ti b ility in 
Cosmos bipinnatus. 

SESS ION 3- lnvited Lect ure , Cars law Lec tu re Theatre 5. 

7.00 p.m. 

8.00 p. m. 

Kerr, C. E. Department of 
Preven tative and Socia l 
Medici ne, University of Sydney, 
N.S.W. 

Carson, H. l. Department o f 
Genetics, Schoo l of M edicin e, 
University of Hawai i, Hono lulu , 
Hawa i i, U.S.A. 

An te- natal di agnos is and manage­
ment of geneti c disorders in th e 
human foe tu s. 

Chrom osom e tracers of th e origin of 
spec ies. 

FRIDAY, 18th AUGUST. 

SESSION 4A- Carslaw Lecture Theatre 5. 

I ·J 9.00 a. m. 1 '11 Parsons, P. A. Department of 
Genetics and Human Variation, 
La Trobe Unive rsi ty, Bu ndoora, 
Victo ri a. 

9.30 a. m. ~ J Weste rman, J. Depa rtm ent o f 
Genetics and Human Variat ion, 
La Trobe Univer i ty, Bundoo ra , 
Victoria. 

I 

Genetic heterogeneity for 
environm ental stresses in natura l 
populat ions of Drosophila. 

Radiores istance and lo ngevity in 
inbred strains of Drosophila 
melanogaster. 

10.00 a.m. 7.-IJ Matheson, A. C. Department of Res istance to carbo n dioxide in 
Genetics and Human Var ia ti on, Drosophila. 
La Trobe Uni ve rsi ty, Bundoo ra 
Victo ri a. ' 



10.3 0 a. m. M orn ing Tea. 

11 .00 a. m. Lf. McKenzie, J. A. Depa rtment of 
Geneti cs and Hum an Va ria ti on, 
La Trobe Uni ve rsity, Bundoora, 
Victo ri a. 

11 .30 a.m . S Hay, D. A. Department of 
Geneti cs and Hum an Variat io n, 
La Trobe Uni ve rsi ty, Bund oo ra, 
Victo ri a. 

12.00 a.m . Winston, J. A. Departm ent of 
M aths, Pres to n In st itute of 
Techno logy, Pres to n, Vi cto ri a. 

12.30 p.m .b 

A lcoho l to lerance. An eco logical 
parameter in the relative success of 
Drosophila melanogaster and 
Drosophila simulans. 

Biometri ca l genetics in under­
standing Drosophila behaviour. 

Some mating strategies in 
popu lations practising posi tive 
assortative mating. 

Geneti c and sociocu ltural 
differen tiation in the aborigine of 
A rn hem Land , Australia . 

7 

White, N. G., and Parsons, P. A. 
Depa rtm ent of Genetics and 
Hum an Vari ati o n, La Trobe 
Uni ve rsity, Bund oora, Vi cto ri a. 
~,~:c. <:;r~/f~ ~e fv)~J. 
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2.00 p. m. 

2.30 p. m. 

SESSION 48-Carslaw Lectu re Thea tre 12. 

Shepherd, K. W ., and Mayo, 
G. M. E. Agronomy Department, 
W aite Agri cultural Resea rch 
Inst itute, G len Osmond, S.A. 

Suppress io n and reversion of 
rust-res istant phenotypes in f lax. 

McWhirter, K. S. Departme nt of R. locus determin ed dotted aleurone 
Agr icul tura l Bo tany, Un iversity in maize. 
of Syd ney, N.S .W . 

Foster, G. G. Ento mo logy 
Divisio n, C.S .I. R.O., Canberra, 
A. C.T. 

Morn ing Tea. 

Jaworska, H. Depa rtment of 
Geneti cs, Unive rsity of 
M elbo urne, Parkvi lle, Victo ri a. 

Sharman , G. B., and Johnston, 
P. G. Schoo l of Bio logica l 
Sc iences, M acq uari e Univers ity, 
North Ryde, N .S.W . 

M arshal! Graves, J. A. 
Departm ent of Geneti cs and 
Human Vari ation, La Trobe 
Uni ve rsity, Bund oo ra, Vi cto ri a. 

Brutlag, D. 

Lunch. 

Genetic studi es of the Notch locus 
of Drosophila melanogaster. 

Gene amp lifi ca ti on of ribo omal 
cistrons in oocytes of the cri cke t 
Acheta domesti ca. 

Paterna l X inactivat ion and X linked 
gene expression in kangaroo . 

Cell cycle and chrom osome 
rep l icat ion pattern in fused 
mamma lian ce ll . 

SESSION SA-Carslaw Lecture Thea tre 5. 

Brock, R. D., Friederich, E. A., 
and langridge, J. Divisio n of 
Pl ant Industry, C.S .I.R .O ., 
Ca nbe rra, A .C.T. 

Halsall, D. Au st rali an Nati o nal 
Univers ity, Canberra, A .C.T. 

Th e modification of amino acid 
co mposition of higher plants by 
m utation and se lection . 



3.00 p.m. 

3.3 0 p.m. 

4.00 p.m . 

2.00 p.m. 

2.30 p.m. j 

3.00 p.m . 

3.30 p.m. 

4.00 p.m . 

4.30 p.m. 

7.00 p.m. 

Claxton, ). H. Department of 
Agr icultural Biology, University 
of ew England, Armidale, 
.. w. 

Moth, ). ). Department of 
An ima l Hu sbandry, University 
of Sydn ey, .S.W . 

Aft ern oo n Tea . 

Computer simu lat ion of bri st le 
deve lopmen t on th e Drosophila 
sternite . 

Compu ter si mulation of Drosophila 
populations : preliminary resu lts. 

SESS ION 58- Carslaw Lec ture Theatre 12. 

Whi te, M. ). D ., Webb, G. C., 
)aworska, H., and Cheney, ). 
Departm ent of Genetics, 
University of M elbourne, 
Parkvi ll e, Victoria . 

Orig in of parthenogenesis in the 
grass hopper Moraba virgo. 

Ehrman, l. Division of atural In fectious heredity in a Neotropical 
Sc iences, State University of Drosophila. fk~. ;M"~ 

ew York, Pu rchase, l:. ... O:JJ ' .. -rr-
U .s. A. D, r ...... """ ,DfV..-w. 

Westerman, M. Department of Repair rep li cation in meiosis of 
Genetics and Hum an Variation , grasshoppers. 
La Trobe University, Bundoora, 
Victoria . 

Stevenson, I. Schoo l of Life 
Sciences, .S.W . In stitute of 
Technology, Broadway, .S.W. 

Afternoon Tea . 

Ultrastructure features of meiosis in 
Paramecium aurelia. 

Business Meeting. Carslaw Lecture Theatre 5. 

Society Dinner. Buffet Terrace, Wentwo rth Building, City Road . 



REGISlRA liON FORM 

TO REACH : DR. R. FRANKHAM, LOCAL SEC RETARY 
S HOOL OF BIOLOG ICAL SCIEN E 
MACQUARIE UN IVERSITY 
NORTH RYDE, . .W. 211 3 

NO LATER THAN 29th JUNE, 1972 

AME : 

ADDR ESS: 

I wish to attend the 19th General Meeting of the G netic o iety of Austra lia : 

Registration Fee 

I wish to attend th e ociety dinner: 

YES D o D persons at 5.00 each 

Total 

Cheq ues hou ld be made ou t to the Genetic Society of Au tralia. 

ACCOMMODA liON FORM 

NAME: 
(surname) (initial) 

ADDRE SS: 

1 require accommodation: YES D NO D 
Indicate nights accom modatio n required-

W ed . 16 D Thur . 17 D Fri . 18 D 
D M en, St. Andrew's Co ll ege D Other, p lease pecify. 

D 
D 

Women, University Motor Inn twin D ingle D 
Coupl e, p lease pecify requirements . 

Plea e spe ify any o th er requirement . 

(titl e) 



Before or after the convention 

AN SETT 
AIRLINES OF AUSTRALIA 

invite you to consider the following tours. 

Bookings ca n be made by co ntacting the Group Travel Representative in your area . 

NEW GOLD COAST CAPER AT CHEVRON PARADISE HOTEL 

The high-on-glamour Caper on the Gold Coast . . . the magical Holiday of the Moment ... 

ANSETT jets the re in swift comfort ... CHEVRON PARADISE HOTEL provides excellent bed 
and breakfast accommodation . . . 

Chevron Paradise Hotel is an entertainment centre in itself-the Skyline Cabaret where you 
can relax and enjoy swinging music or perhaps you prefer the Polynesian atmosphere of the 
Sou th Seas Lounge with its vivac ious floor show. 

Fly by ANSETT AIRLIN ES Jet to the Gold Coast any day of the week-stay for 7, 10 or 14 surf , 
sun and fun-filled days at the ren owned Chevron Paradise Hotel-every room fully carpeted , 
with private shower and to ile t, telephone, rad1 o, ceiling fan and refrigerator . 

Pool side and Riverside roo ms also have television and an excellent 24-hour room service 
is also provided . 

Priced from $97.00 for 7 days including air fares (ex Sydney) and Bed and Breakfast accommo­
dation at the luxury Chevron Paradise Hotel. 

ISLAND IN THE SUN 

HA YMAN ISLAND 

Hayman is all the ho lidays you 've eve r dreamed of hav ing , all rolled into one. 
Hayman is a tro p ical isle, a cora l wonderland , an away-f rom-it-all haven of peace and beauty . 
Days are le isurely as you like. Or sun-filled with activity. Hayman beach sports r ival the 
Riv iera. Hayman at n ig ht is uninhib ited ly cosmopolitan. Young , ol d, everyone finds his 
favourite kind of happiness amid the blue , green and many-coloured magnificence of Hayman 
Island . 
Leave the humdrum world of cares behind . Forget the eve ryday. Come where life is for the 
liv ing : Hayman Islan d. 

THE HAPPI EST DAYS OF YOUR LIFE COULD HAPPEN ON HAYMAN ISLAND. 

HAYMAN CAROUSEL 

Th is is the co mplete package Ho liday-the ever-popular Hayman Carousel. Fly fast direct 
An sett Jet Service to Mackay or Proserpine then over the blue Wh ltsunday Passage in a giant 
twin-eng ined 26-passenger Sikorsky hel icopter , a real s ight-see ing bonus. 

Prices from $237.00 (ex Sydney) for 7 fun-filled days. 

YOUR HAYMAN CAROUSEL-HOLIDAY PRICE INCLUDES: 

• all transfers; 
• full accommodation (all meals) on Hayman Island ; 

• Return Economy Class air fares ; 

• transfer to Hayman Island by Sikorsky helicopter. 



KOSCIUSKO KAPERS-THREDBO 

Fly away on a Kosciusko Ka per-Let AN SETT AIRLINES OF AUSTRALIA help you get tha t 
" Thredbo Feeling " and we can do JUSt that by o ffenng sk1 ers the mo~ t. d1 ~ec t mean~ of access 
to Thredbo, the Big Country. Direct fl ights to Cooma and then-11 s JUSt a s le1g h nde to 
Thredbo . 

And just what is that " Thredbo Feeling " ?-it 's everywhere-fro m the moment you reac h the 
vi llage , towering ski-runs-and deep valleys , rig ht under the summ1t o f Kosc 1usko-there 's 
the fast flowing Crackenback Rive r and the Alpine Way. Eve ryth ing seems b igger, everyone 
seems friendlier-it"s the most exci ting " Apres " scene in Au st ralia- it 's in th e Air . .. Alive 
... Vital ... Magnificent. 

Thredbo offers everything . 

The beginner. the intermediate o r the expert Skie r are co mplete ly at home, a ll are ca tered fo r 
by the exper ts. 

The beginners are introduced to the gentler slopes of the Merr itt 's Spur area and Leonhard 
Erharter's internationally quali fied instructors take you skiing and g ive expert tu it ion through ­
out the day ; for 5 complete days-if your stay is fo r a longer period-you w il l be an expert and 
tutors will only be for the novice. 

Special rates are also offered to the beginner. 

You learn while you explore the slopes of Th redbo . 

Unl imited use of approp r iate lifts each day, too. 

The advanced skier will find miles and miles o f inte rmed ia te sk i- runs-and for the expert­
big F.I.S. slopes and unlimited wide open spaces to exh ibit yo ur skil ls. 

The ski trails extend fro m Merritt 's Spur to Mt. Crackenback. Al l h ighligh ts in th is winter 
wonderland. 

LEARN TO SKI HOLIDAY 

Priced from $109.00 for 7 days (ex Sydney). 

Learn to Ski Holiday includes economy class air fares , d in ner, bed an d breakfas t accommo­
da tion w1th or wi_thout private _facili t ies , transfers to an d from Thredbo, 5 days t ~t a lly supe r­
VISed s~11ng and Instructor . Sk1s, stocks and boo ts, on a mu lt i-share basis, p lus unl im ited use 
of lifts 1n the Memtt 's area . 

SK IERS ' HOLIDAY 

Priced from $109.00 for 7 days (ex Sydney). 

Th_e Sk ier Holiday has the same pr ivileges includi ng the skiing instructo r, but does not incl ude 
sk11ng equ1pment (eq u1 pmen t can be included i f requ ired , rates on appl icat ion). Lifts to all 
slopes are mcluded . 



NOTES 



OFFICIAL AIRLINE FOR 

THE 19th GENERAL MEETING 
offers you 

a Personalised Service 

We re commend that you contact tile ANSETT AIRLIN ES 
personnel listed below. 

Contact with these will assure you of friendly and cou r­
teous attention fo r all your travel , accommodation, tours 
and other personal requ irements. 

Adelaide : Mr. T. Sugg, 140 North Terrace 

Brisbane : Mr. G. White, 16 Ann St. 

Cairns : Mr. J. Johnson, 84 Lake St. 

Canberra : Mr. D. Cohen , 62 Northbourne Avenue 

Hobart : Mr. M. W. Lansdell , 178 Li ve rpool St. 

Launceston : Mr. J. Cameron, 54 Bri sbane St. 

Melbourne: Mr. W. Hinds, Cnr. Swanston an d Frankl in Sts. 

Perth : Mr. W. Wa llace , St. Geo rg es Terrace and Erwi n St. 

Sydney: Mr. W. Kranendonk, Oxfo rd Square 

Townsville : Mrs. G. Moore, 364 Flinders St. 

INFORMATION OFFICES- OVERSEAS 

New Zealand : Vul can Bldg ., Vul can Lane, Au ckland C1 . 

New York: Rockefeller Plaza 

Chicago : 307 North Michigan Avenue 

Los Angeles : 510 West Si xth St. 

London : Albermarl e House, Cnr. Albemarle Stree t and 
Piccadilly W.1. 

Singapore : M.S.A. Buil ding, 77 Robin son Road 

Tokyo : Imperial Hote l 

51 0461 

32 01 71 

51 1133 

49 7333 

23 0551 

31 3222 

34 0921 

25 0201 

2 0611 

72 1411 

37 0543 

212-489-0011 

372 3628 

627 3249 

01 493 0303 

98 3439 

591 0833 
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MEETING DETAILS 

REGISTRATION . 

A limited amount of time will be available for 
registration on the morning of Thursday , 17th August, 
outside the entrance to Carslaw Lecture Theatre 5 . 

MIXER. 

Members will have an oppo rtunity to meet informally 
on Wednesday , 16th August , at 8 p . m. in the Lounge , Sydney 
University Staff Club , Manning Road , University of Sydney . 

SESS ONS . 

All sessions will be concur r ent in Carslaw Lecture 
Thea~res 5 , 8 and 12 . Due t o the large number of papers , 
contributors are requested to observe the twenty minutes 
delivery time with ten minutes disc ussion time rigorously . 
3 5 m. m. and overhead projector facilities will be available . 

MORNI G AND AFTERNOON TEAS . 

These will be provided in the Buffet Terrace of the 
Sydney University Union ' s Wentworth Building . 

SOCIETY DIN ER . 

The dinner will be held in the Buffet Terrace of the 
Sydney University Union ' s Wentworth Building , City Road , at 
7 . 3 0 p . m. on Friday 18th August. Sherry will be served from 
7 . 00 p . m. 



iii 

PROGRAM E 

SESS ION lA - CARSLAW LECTURE THEATRE 5 . 

Thursday Morning , 17th August . 

9 . 00 a . m. 

9 . 30 a . m. 

10 . 00 a . m. 

10 . 30 a . m. 

11 . 00 a . m. 

11.30 a . m. 

1 2 . 00 a . m. 

12 . 30 p . m. 

Sheldon , B. L. & 
Milton , M. K. 

Yoo , B. H. 

Yoo , B. H. & 
Hammond , K. 

MOR NING TEA 

Fr ankham , R. 

Rumball , W. 

Franklin , I . R. 

Arnold, J . T . A. 

Selection response in a 
canalised character - a 
reappraisal . 

Long - term artificial 
selec ion :or abdom:nal 
bristle n mber ~n 

Drosophila melanogaster . 

Estimates of genetic 
parameters for abdominal 
bristle number in base an 
long - term selected pop1la ioL 
of Drosoph~la melanoga t r . 

Polygenic activity of the Y 
chromosome in Drosoph~la 
melanogaster . 

Response to inbree in~ ~t 
enzyme loci ·n DrosortiLa. 

Selective ma :ng in Jrosoph"la 
melanogas-cer . 

Pop.1lati n r"'ti ::: o 
organophos~t· ~ re is ~nee in 
the Australia Sle BlowfLy 
(Lucilia cuprin~ V ie~ .. 

SESSION lB - CARSLAW LECT URE THEATRE 12 . 

9 . 00 a . m. 

9 . 30 a . m. 

Chandler , P . M., & 
Krishnapilla i , V. 

Carey , K. E ., & 
Kri shnapillai , V. 

Genetic 
factors 
aeruginosa . 

R 

Chromosomal location of a 
prophage in Pseudomonas 
aeruginosa . 



10 . 00 a . m. 

10 . 30 a . m. 

11. 00 a . m. 

11.30 a . m. 

12 . 00 a . m. 

12 . 30 p . m. 

Dodge , J . , & 
Holloway , B. W. 

MORNING TEA 

Beazer , M. , & 
MacPhee , D. G. 

Hynes , M. J . 

Brutlag , D. , 
Wickner , W. & 
Kornberg , A. 

Stevenson , I . 

iv 

Genetics of membrane mutants 
of Pseudemonas aerugi nosa . 

Radiation sensitivity of 
mu t ants of Salmonella 
typhimurium selected by their 
failure t o release Colcin El . 

Mutants with a ltere d glucose 
repression in Aspergillus 
nidulans . 

The r ole of RNA as a primer for 
DNA synthesis . 

Ul trastr ucture features of 
meios is in Paramecium aurelia . 

SESSION lC - CAWSLAW LECTURE THEATRE 8 . 

9 . 00 a . m. 

9 . 30 a . m. 

10 . 00 a . m. 

10 . 30 a . m. 

l l. 00 a . m. 

11.30 a . m. 

1 2 . 00 a . m. 

12 . 3 0 p . m. 

Geard , C. R. 

Appels , R. 

Pryor , T . 

MORNING TEA . 

Goldring , E . S . , 
Grossman , L . I . , 
& Marmur , J . 

Hinton , C . W. 

Hanna , P . J . , 
& Dye r , K. F . 

Lindsley , D. L . 

An approach to the organ isation 
of DNA in eukaryote chromosomes . 

Characteri sa tion of Drosophila 
DNA. 

DNA of maize lines having 
di ffering heterochromatin 
c onstitutions . 

Mitochondrial DNA in " petite " 
strains of yeast . 

Mutagenes is in Drosophila 
ananassae . 

Ge netic h a zards fr o m some commo n 
organic phosphates . 

The use of Y- autosome trans ­
locationsin systematically 
i nvestigating the effects of 
aneuploidy in Drosophila . 
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SESSION 2 A - CARSLAW LECTURE THEATRE 5. 

Thursday afternoon , 17th August . 

2 . 00 p . m. 

2 . 30 p . m. 

3 . 00 p . m. 

3 . 30 p . m. 

4 . 00 p . m. 

4 . 30 p . m. 

5 . 00 p . m. 

Latter , B. D. H. 

Re i ch , T . 
James , J . W., & 
Morris , C . A. 

Mayo , 0 . , & 
Hayman , D. L . 

Meas re of genetic distance . 

Multiple threshold as a ~ol in 
the study of the inher·tance of 
quasi - continuo s traits . 

Stability of gametopty~:cally 
etermine.:i se f - .:.ncorr.pa .. i. · .... ~ty 

sys ems . 

AFTERNOON TEA - Information on tr~vel to 3e"Yeley . 

Winston , J . A. 

Moth , J . J . 

Claxton , J . H. 

Some mating s r~ egie· in 
populations practisinc pos t, ve 
assor at~ve mqting . 

Computer simulation of 
Dr osoph~la po~ula~ions 

prelirrinary results . 

Computer simulq ion of brist!e 
developmen- on the Droso;hi~a 
s ernites . 

S ESSION 2B - CARSLAW LECTURE THEA TRE 1; . 

2 . 00 p . m. 

2 . 30 p . m. 

3 . 00 p . m. 

3 . 30 p . m. 

4 . 00 p . m. 

4 . 30 p . m. 

5 . 00 p . m. 

Barclay , I. R. , 
Shepherd , K. W., & 
Sparrow , D. H. B. 

Driscol l , C . J . 

Stace, H. M. 

Se le tlve ~romoaome elirr.:.nqt~un 

in Horde m VL~gare x 
H. bulbosum hybrids . 

Suppression of pair.:.~~ of 
homoeologou chromosome· . 

A r andom model for quadriv len 
formation in autote raploids . 

AFTERNOO N TEA - Information on travel to BerkelPy . 

Joshi , B. C., 
Singh , D. , & 
Sharma , R . P . 

Knox , R. B., 
Ashford , A. E . , & 
Willing , R. R. 

Howlett , B. J ., & 
Knox , R . B. 

Asynchrono · replica ·on of 
chromosomes in wheat x rye 
hybrids . 

Pollen- wall proteins : 
recognition role in inter ­
specif ic incompatibili ty . 

Pollen- wall proteins an1 the 
control of sporophytic 
incompatibility i n 
Cosmos bipinna us . 



vi 

SE S I ON 3 I VITED LECTURES - CARSLAW LECTURE THEATRE 5 . 

Th ursday evening , 17th August . 

7 . 00 p . m. Kerr C. B. 

8 . 00 p . m. Carson , H. L . 

Ante - natal diagnosis and 
management of genetic 
di sorders i n the human foetus . 

Chromosome tracers of the 
origin of species . 



vii 

SESS ION 4A - CARSLAW LECT URE THEATRE 5 . 

Friday morning , 18th August . 

9 . 00 a . m. 

9 . 30 a . m. 

10 . 00 a . m. 

10 . 30 a . m. 

l l. OO a . m. 

11. 30 a . m. 

12 . 00 a . m. 

12 . 30 p . m. 

Parsons , P . A. 

Mathe son , A. C . 

Westerman , J . 

MORNING TEA . 

McKenz ie , J . A. 

Hay , D. A. 

White , N. G. , Qc 

Parsons , P . A. 

Kirby, G. C . 

Genetic het~rogeneity for 
environmental stresses in 
natural population of 
Droso ohl la . 

Resistance to carbon d:oxile 
in Drosonhila . 

rla ioresistance an: lon-~vi~y 
in in re1 s r~ins o~ 

Jrosonhila melanogaster . 

Alcohol tolerance : An 
ecological parqme er ~n t e 
relative success o Drosophi~a 

melanogas er and Drosopt~ ~ 

simulans . 

Biometric<l gPne~ics in 
un1erstand·n~ Jrusophila 
behav~o r . 

~eneti anrl so~ioc l ~ra 

differPnt;atlon ~n the ab0r-~~n s 
of Arntem ani , A s~ra_~a . 

I'he str ·ct1;re of .o~ e - ~ov.:;e 

population . 

SESS I ON 4B - CARSLAW LECTURE THEATRE 12 . 

9 . 00 a . m. 

9 . 30 a . m. 

10 . 00 a . m. 

Chowdaiah , B. N. 

Chowdaiah , B .• , 
& S eetharam , P .L . 

White , M. J . D. , 
Webb , G. C . , 
Jaworska, H., & 
Cheney , J . 

Polytene chromosomes of Aede 
aegypti - he Yellow Fever 
mosq ito . 

Chromosome studies of Oriental 
Anophelines III . Polytene 
chromosomes of hnopheles 
fluviatil·s . 

Origin of parthenogenesis 
i n the grasshopper Moraba 
vir go . 



1 . ~ a . m. 

11. 00 a .m . 

1::. . 30 a . m. 

l . ,J a . m. 

1"' . 30 p.m . 

viii 

ORNI G TEA . 

Ehrman, L. 

Jaworska, H. 

Sharman 
J ohnston 

G. B. & 
P . G. 

ars r all Graves , 
J . A. 

Infectious heredity in a 
neotropical Drosophila . 

Gene amplification of 
ribosomal cistrons in 
oocytes of the cricket 
Acheta domestica . 

Paternal X inactivation and 
X linked gene expression 
in kangaroos . 

Cell cycles and chromosome 
replication patterns in 
fused mammalian cells . 

: E~s=o 5 A - CARSLA LECT RE THEATRE 5 . 

Fr i ·ay af ernoon , 1 8 th August . 

.? . 00 p . m. 

< . 30 p . m. 

5. uo r .m. 

. 30 p . m. 

Shepherd , K. W. , & 
Mayo , G. M. E. 

MeW irter , K. S . 

Br o c k, R • D. , 
Frie d erich , E . A. , 
& Langridge , J . 

Foster, G. G . 

Suppression and reversion 
of rust - resistant phenotypes 
in flax . 

R. locus determined dot t ed 
aleurone in maize . 

The modificatio n of amino acid 
composition of higher plants by 
mutation and selection . 

enetic studies of the otch 
locus of Drosophila 
melanogaster . 

ES IO, 1 5 B - CARS LAW LECTURE THEATRE 12 . 

• 00 p . m. 

- . 30 p . m. 

3 . 00 p . m. 

3 . 30 p . m. 

Rajasekharan , P . T . Genetic markers and biological 
control programmes of 
mosquitos . 

Murray, • D. 

Nayudu , P . , & 
Dyer , K. F . 

May , C. E . 

The mode of natural selection in 
hybrid zones of Calomela 
bartoni . 

Vi sible and protein poly ­
morphisms of the Guppy 
Po ecilia reticulata . 

The isoenzymes of wheat and rye . 



4 . 00 p . m. 

4 . 30 p . m. 

7 . 00 p . m. 

ix 

AFTERNOON TEA 

BUSINESS MEET ING - CARS LAW LEC TURE THEATRE 5 . 

SOCIETY DINNER , BUFFET TERRACE , WENTWORTH 
BUILDING . 
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APPELS , R. 
C . S . I.R . O. , Division of Plant Industry , Canberra , A. C. T . 
Characterisation of Drosophila DNA . 

No abstract . 

ARNOLD , J . T . A. 
Division of Entomology , C. S . I . R.O. , Ca nberra , A. C. T . 
Population genetics of orga nophosphate resistance in the 
Australian Sheep Blowfly (Lucilia cuprina Wied . ) . 

Population genetics is use d to examine claims that high levels 
of r esistance were prevent i ng pr actical control of L. cuprina 
in large areas of Eastern Aust r alia , and to predict- the 
usefulness of organophosphates for c ontroll ing the pest in the 
near future . 

From extensive collections made eac h spring and autumn since 
1969 , field resistance (Lc50 ) levels have been monitored and 
the r esponsible r esistance genes isolated and characterized . 

A locus on chromosome 4 with 2 alleles for resistance (one 
for 7x , and one for 4x ) an d another locus on chromosome 6 
(confe rr ing 7 x resistance ) were discove re d . 

In the r egion where fiel d resistance was at a maximum (Moree , 
Northern N. S . W. ) all res istance alleles were found . Other 
areas carried only chromosome 4 r esistance alleles (either or 
both) and in lower freq uencies . Seasonal fluctua ions in 
resis t ance levels , together with competition experiments in 
population cages , indicate that the resistance mechanisms 
(viz ., modif i ed cholinest erase a nd a detoxification system) 
place their carriers at a signifi cant disadvantage when 
insecticide is not present . 

The evidence suggests tha t unt il new resistance mechanisms 
evolve field resistance of ~ · cuprina to organophosphates 
is unlikely to exceed the Mo ree levels , and will probably 
stabilize at lower levels . Thus t hese insecticides are 
likely to remain as effe ctive for the immediate future . 

BARCLAY , I . R., K. W. SHEPHERD AND D. H. B. SPARROW . 
Waite Agricultural Research Inst itute , Glen Osmond , S . A. 
S elective chromosome elimina tion in Hor deum vulgare x 
~ · bulbosum hybrids . 

The elimination of H. bulbosum chromosomes in H. v lgare -
H. bulbosum hybrids- is influenced by the ratio- of vulgare (V) 
t o bulbosum (B) genomes in the hybrid . Thus elimination 
occurs when this ratio is lV : lB (e . g . 2x x 2x and 4x x 4x 
crosses) but it does not normally occur when the genomic 
ratio is lV : 2 B (2x x 4x cross) . 
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WP h8Ve n•es :gaLe whether s peci f ic c hr omosomes of 
v._gare have an effect on chromoso me elimi nation i n these 

ty rla . This was teste by c rossing trisomies of 
H. vu~gare wi h ! H. bulbosu m. If chromosome eliminatio n 

~on rolled by t he dose o f a s pecific vulgare chromosome 
re a ive to the dose of o ne or more bulbosum chromosomes , a 
proportion of the progeny fr o m t he critical trisomic should 
be haploid wi t h 8 chromosome s whe reas the other six trisomies 
blO ld ~ive only hybrid progeny with 21 or 22 chromosomes . 

0 r resul indicate tha t tw o c hromosomes ( 2 and 3 ) of 
n. vulgare rright control th e elimina tion of bulbosum 
chromosomes from ~ · vu lga re - ~ · b u lbosum hybrids . 

3LAZER , M. R. and D. G. acPH EE . 
Department of Genet i cs a nd Hu man Variation , La Trobe 
lniverolty , Bundoor a , Vie . 
Ra la ion sensitivi t y of mu tants o f Salmonella typhimurium 
c lected by thei r f a ilure t o release colicin El . 

T~ ha~ been found that c erta in radiation sensitive bacterial 
utants , inclu ing recom b i n a ti o n - deficient (rec) and DNA 

n lymerase - deficient (pal) mu t a nts , do not spontaneously 
rel~ase colicin El at 37° . Mutants of a colicinogenic 
S. tynhimurium strain wer e isolated by screening for f a ilur e 

o release colicin El , and the properties of some of these 
~ 1tan s will be discussed . 

ROCK , R. D., E. A. FRIEDERICH , AND J. LANGRIDGE . 
J r:s~on of Plan t I ndustr y , C.S.I . R . O. , Canberra , A. C . T . 
~.e modification of amino acid composition of higher plants 
ty w tation and selec t 'o n . 

:·o abstract . 

F.R'T""'LAG, D : , . W~CK "ER A D A. KOR BERG. 

~J v:sion of Plant Industry , C. S . I . R.O. , Canberra , A. C . T . 
~he role of R A as a primer for DNA synthesis . 

lio a s ract . 

~AREY, K. E . , A DV . KRISH~APILLA i r 
Department of Gene t i cs , Mo nash Uni versity , Clayton , Vie . 
Ctromosomal location of a pr ophage in Pseudomonas aeruginosa . 

~o have made a study of t he gene t ic location of about fifty 
Pse domonas aerugi nosa phage s iso l a ted from wild type lysogenic 
strains (and plat i ng on our genetically characterized s trai n PAO ) . 
Appropriat e d eriva tive s o f d onor a nd recipient sub - lines of PAO 
were lysog e ni ze d with t he d ifferent phages and plate - mati n g 
conjugatio n c r o s s es wer e performe d . The lysogeny/non- lysoge ny 
character o f different recombinant classes were scored . 

In preliminary e xpe rime nt s the re was no evidence for chromosomal 
locatlon for any o f t he phages except for two related phages -
9C and 128 . Th e propha g e of phage 90 was studied in detail and 
:t was fou n d that i t was l inke d t o a cluster of three histidine 



4. 

loci located at between 6 - 13 mi nutes from the transfer 
origin of the sex factor FP2 . The st r ain PAO chromosome 
is about 50 minutes long a s determ i ned f r om interrupted 
mating conjugation crosses . Although prophage 90 was not 
inducible by ultra- violet l ight i rradiation it was 
nevertheless weakly induc ible z ygo t ically . The latter 
characteristic was exploi t ed in i n t err pted mating 
experiments and hence p r o phage 90 was more precisely mapped 
at 5 - 7 minutes of the c hromo s ome . 

CARSON , H. L . 
Department of Geneti c s , School of Medicine , University of 
Hawaii , Honolulu , Hawaii , U.S.A . 
Chromosome tracers of t he origin of species . 

No abstract . 

CHANDLER , P . M. , AND V. KRISH NAPILLA I . 
Department of Genetics, Mo nash Unive r sity , Clayton , Vie . 
Genetic properties o f multipl e antibiotic resistant , 
transferrable R factors of Ps eudomonas aeruginosa . 

Eight R factors of E· aeruginosa origin and one of ~ · coli 
origin , conferring res i sta nce t o car benicillin , neomycin and 
tetracycline , were transferr ed via conjugation in o tno 
genetically - marked but unr e late d E· aeruginosa strains (PAO 
and PAT) and subsequ ently i nto en teric bacteria . The 
genetic properties of t hese R f ac ors were then investi~a~ed . 

In terms of genetic promiscu i ty it was found tha all nine R 
factors were readily transmi ss i ble by conjugation in inter ­
and intra - strain E· aer uginosa c r osses but only six vere 
readily transmissible in i nter - generic crosses between 
E· aeruginosa and ~ · col i . Al l except three of the plasmids 
always conferred multip l e res i stance . In the e ce ional 
cases lack of expression of neo my cin and ~etracyc_lne 
resistance was due to g enet ic segr egation of the re is ance 
genes or to non- expression . 

Six of the nine R plasmi ds conferred tolerance in strain PAO 
to aeruginocins from othe r strai ns . These same six plasmids 
increased the level of r elease of native aeruginocins in 
st r ain PAT . These same s ix R plasmi ds were also unstable in 
strain PAT but not in strai n PAO . 

These r esults indicate t hat these R f a c to r s are genetically 
distinguishable although initially characte r ized only by 
multiple antibiotic resis t ance . 
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HOWDAIAH , B.N. 
Denartment of Zoology , Bangalore University , India . 
Polytene chromosomes of Aedes aegypti - the Yellow Fever 
osquito . 

o abs ract . 

HOWDAIAH , B . . AND P . L. SEETHARAM . 
Department of Zoology , Bangalore University , India . 
Chromosome studies of oriental anophelines - III polytene 
chromosomes of Anopheles fluviatilis . 

osquitoes , especially the vectors have been the subject of 
several importan investigations since a long time . The 
interest in the Cytogenetic studi es of mosquitoes in 
particular has grown considerably duri ng the last few years . 
Fortunately , the large banded polytene chromosomes in several 
larval tissues and in the ovarian nurse c ells of the adult 
Lave offered a promising tool used at present by several 
workers in genetic and evolutionary studies of mosquitoes . 

While the karyotypes and chromosome maps for several 
anopheline species of the palearctic and nearctic r egio n s ar e 
available , paucity in the cytogenetic knowledge of the t r opical 
anopheline fauna , especially of the oriental region is enormous . 
Tte pre ent paper which proposes a ' standard ' chromosome map of 
~· fluviatilis , a well known malarial vector is the third of a 
projected series for the oriental. anophelines . An attempt is 
made to compare the polytene chrom osomes of the ovarian nurse 
~e~ls which are used in the prese nt studies with those of 
other anophelines available at present . 

CLAXTO , J . H. 
Department of Agricultural Biology , University of New 
England, Armidale, N.S .W. 
Computer simulation of bristle development on the Drosophila 
sternites . 

l'o abstract . 

DODGE , J . AND B. W. HOLLOWAY . 
Department of Genetics , Monash University , Clayton , Vie . 
A new class of recombination - deficient mutant in Pseudomonas 
aeruginosa . 

Aeruginocin tolerant mutants of Pseudomonas aeruginosa are 
found to show extensive pleiotropy , possible due to mutatio n 
in any one of a variety of genes , but also because many such 
mutants have an altered cytoplasmic membrane structure . One 
aeruginoci n tolerant mutant (PA01419) in a ddi tion to the 
sual pleiotropy has been found t o be deficie nt in genetic 
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recombination , as shown by its inabili y to pro uce 
recombinants of chromosome genes in both trans uc _on anl 
conjugation . Conjugation and transfer of gene ic mater:a~ 
takes place however as shown by the ability of PAOl 19 o 
acquire sex factors and R factors (and the plating efficiency 
of plaque forming particles of transducing phages fo r A01419 
is the same as for the parent, wild type strain . s eh 
plasmid containing derivatives can act as dono·s of 
chromosome material i n both transduct ion and c~n: gation . 
Unlike almost all recomb ination deficient mutants of 
bacteria , PA01419 shows t he same response o VV 
irradiation as the wild type strain , suggestin~ that tri~ 
mutant possesses normal repair functions . Tre ~mplica ·on 
of the characteristics of this mutant for processes of -ene~:c 
recombination , the gene ic importance of the cell mem rane 
and the role of sex factor in genetic transfer in 
R· aeruginosa will be discussed . 

DRISCOLL , C. J . 
S chool of Botany , University of ~ew Sou~h ~ales , 
Kensington , N.s.w . 
Suppression of pairing of homoeologous chromosomes . 

~------Polyploid formation most probably resul s in inter - genomic ~ 
homoeologous chromosome pairing in most instance 
Evolution of meiotic regulari ty and accompanyin~ tet er 
fer t ility has occurred in many polyploi s . The genetic 
basis for this has been extensively studied in hexaploi 
wheat owing to the availab"lity of t he req irei aneuploi1~ . 
Involvement of chromosome a r m 5BL in tlP control of 
bivalency was demonstrate d by Sears and kamo~o an by Riley 
and Chapman in 1 958 . Discussion follo~ed as ~o whether the 
5B mechanism is responsible for cytological sta~~lity in o her 
polyploids . In 1968 , Mello - Sampay o ' s reporting of a rr.inor 
suppressor on chromosome arm 3D allowed the possib:..;.it;," of a 
more complex system in hexaploi d wheat . 

The twenty - one monosomics of hexaploid wheat have been crossed 
wi t h Triticum kotschyi (Aegilops variabilis) and the 
chromosome - deficient hybrids score d for chiasma freq encies . 
A second minor suppressor ha s been de ecte in lomoeologous 
group 3 and the group 4 chromosomes have been shown to be 
involved in this control mechanism . The i nteract ion of 
promoters and suppressors of pairing as postulated for 
hexaploid wheat may be co mmo n to many polyploids . 

EHRMAN, 1 . 
Division of Na t ural Sciences , State University of ew York , 
Purchase , N. Y. , U. S . A. 
Infectious heredity in a Neotropical Drosophila . 

No abstract . 
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FOSTER , G. G. 
Division of Entomology , C.S.I.R.O ., Canberra , A. C . T . 
Genetic studies of the Notch locus of Drosophila melanogaster . 

No abstrac t. 

FRANKHAM , R. 
School of Biological Sciences , Macquarie University , 

or h Ryde , N. S . W. 
Polygenic activity of the Y chromosome in Drosophila 
melanogaster . 

Various authors have suggested that genes affecting qualitative 
and quantitative characters are di fferent . Mather (1943) 
suggested that genes affecting quantitative traits (polygenes) 
are restricted to heterochromatin while major genes are 
restricted to euchromatin . In a little quoted paper entitle d , 
"The genetical activity of heterochromatin Mather presented 
evidence that there were polygenes on the heterochromatic Y 
chromosome affecting sternopleural bristle number . This 
data provides critical evidence in favour of Mather ' s 
hypothesis . 

In a reinvestiga tion of these claims , lines selected for either 
abdominal or sternopleural bristle number were checked for Y 
chromosome effects contr ibuti ng to selection response . As 
well , a variety of wi ld caught strains were also checked for 
Y- linked polygenic variation . 

FRANKLIN, I.R . 
Divisio n of Animal Genetics , C . S.I . R . O., Epping , N. S . W. 
Selective mating in Drosophila melanogaster . 

Last year evidence for selective mating in R· melanogaster was 
presented using two enzyme loci - ~ - glycerophosphate 
dehydrogenase and alcohol d ehydrogenase . In particular it 
appeared that males heterozygous for eithe r of these loci 
were more successful than homozygo tes . Data collected this 
year support the above conclusions . Also some of the data 
suggest assortative mating, both positive and negative , for 
these two loci . The evidence coll ected so far will be 
presented , and the problems involved in interpreting the 
data will be discussed . 

GEARD , C. R. 
Botany Department, Australian National University , 
Canbe rra, A. C . T . 
An approach to the organisati on of DNA in eukaryote 
chromo somes . 

No abstrac t. 
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* GOLDRING , E . S. , L.I . GROSSMAN AND J . MARMUR . 
*Division of Plant Industry , C. S.I. R. O., Canberra , A. C. T . 
Mitochondrial DNA in "pet ite " strains of yeast . 

No abstract . 

HANNA , P . J . AND K. F . DYER . 
Genetics Department , Monash Univer sity , Clayton , Vie . 
Genetic hazards of some common organic phosphates . 

Organic phosphorous compo und s are used very extensively in 
industry . One example is t r imethyl phosphate (TMP) which 
has been used as a methylati ng agent , a chemical intermedi~te , 

a flame retardant , solvent for paints and polymers , a ea alyat 
in polymers and resins and a petrol additive . This compounl 
has been shown to have mutagenic and sterilizing activity in 
rodents . Since other phosphorous compounds find important 
uses as insecticides we started a series of exporimen s 
using a wide range of phosphorous com~ounds on a range of 
laboratory organisms , studying their toxicity , muta~enic 

activity and possible modes of resistance to them . We wist 
to report on the early re sults of these experiments . 

Our experiments have shown TMP to induce reverse mutations in 
bacteria and recessive lethal mutations in Dr osoph~la 
melanogaster . TMP added to food of Drosophila larvae at a 
concentration of 0 . 0 1 molar causes sterilization of adult 
males for approximately twelve days . Thi indicates -:at 
the sterilizing action occurs in sperma~ogoni 1 cells . 

We shall report on the toxici ty and mutagenic lou response 
curve of TMP in Drosoph ila and on the result~ of xp~riments 
with a variety of other phosphates exhi biting mutagenic and/or 
sterilizing activity in bac eria, Drosophila and be gupuy 
(Poecilia reticulata ) . 

HAY , D. A. 
Department of Genetics and Human Variation , La Trobe 
University , Bundoora, Vie . 
Biometrical genetics in understanding Drosophila behaviour . 

The genetic analysis of behavioural traits is made more 
difficult by such complex environmental influences as maternal 
effects which cancel out geneti c variation between individuals , 
and the capacity of different genotype s to react differently 
to the same environmental treatment . The techniques of 
biometrical genetic analysis , coupled with the ease of rearing 
Drosophila in a wide vari ety of environments , allow many of 
these factors to be studied . As well as helping to refine the 
analytical techniques to take such complications i nto account, 
information on the variation of th e genetic architecture under 
different conditions can pe rmit inferences about the action of 
natural selection on the trait . These points are illustrated 
by analyses of the activity and preening behaviour of 



Q. melanogaster ; hile any very detailed observations of 
behaviour are made impra tical by the amount of data needed 
for the statis tical analyses , the greate r understanding of 
~e genetical ontrol and the adaptive value of behaviour 

possible with the biometrical appr oach may more tha~ 
compensate for this dra back . 

* 
Depar tmen of Biology , College of Wooster , Ohio , U. S.A. 
Mutagenesis in Drosophila ananassae . 

Reports of new m tants and casual observation of muta tional 
episodes suggested that mutatio n in Drosophila ananassae may be 
inordinately high . In order to quantitate this impression , 
M~nute mutations were scored among t he progeny of Rair 
matin s wi bin marker stocks . Among them , t he ~ stock 
pro uced . 0003 Minutes whereas the bri stock yield was . 0045 , 
similar to the frequency of Minutes i nduc e d by l OOOr of X- rays 
in ~ · melanogaster (G lass, 1 955) . Reciprocal crosses b etween 
hese stocks produc e d . 0028 Minutes as did the F1 males when 

backcrossed to the ~A stock ; but the yield of Minutes from 
F1 females was only . 0007 . The se observations suggested the 
bri stock to be homozygous for a sex influenced autosomal 
mutato r , expressed as a dominant in male heterozygotes . In 
confirmation o f this hypothesis , t he overall yield of Minutes 
by x2 males was . 0013 and hal f o f the x 2 males t hrew at l east 
one Minu e . But , in negatio n o f th e hypothesis , the x3 progeny 
of the othe r half of the x2 males presumed to lack the mutator 
produc ed Minutes with a frequency e quiva lent to t ha t o f the x

2 generatio n . 

* Present address : Divisio n of Plant I ndustry , C. S . I . R. O., 
Canbe rra , A. C . T . 

nOW LETT, B. J . AND R.B. KNOX . 
Botany Department , Australian Na tional University , Canberra , 
A. C.T. 
Pollen-wall pro eins and the control of sporophytic self­
incompatibility in Cosmos bipinnatus . 

Cosmos bipinnatus , a hermaphr odi te flowering plant , has a 
sporophytic system of self - incompatibility . From the work 
of Crewe , it is known that incompat ibility is controlled by 
a series of alleles at a single locus , S . The reaction of 
individual pollen grains is dete rmined by the genotype of 
the mothe r p lant (i . e . the sporophyte) . 

We have shown that cross compatibility in poplars involves 
prot e ins apparently located in the pollen grain walls which 
act as recognition substances . We were interested to see 
whe ther similar re cognition reactions might operate in 
Cosmo s bipinnatus . · The wall proteins of Cosmos pollen grains 
are known from fluorescent ant ibody studies to be located in 
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the intine layer of the wall . One of these proteins is 
immunologically similar to Antigen E , an important allergen 
of ragwee d pollen . These proteins are rapidly released 
onto the stigma surface at pollination, and may play a 
recognition role in pollen stigma interactions . 

Mixes of killed compatible pollen (or extracts) and self 
pollen were applied to self stigmas to determine whether 
materials from compatible pollen might overcome self 
incompatibility . 

HYNES , M. J . 
Department of Genetics , La Trobe University , BJndoora , 1ic . 
Mutants with altere d glucose r epression in AspergillJs 
nidulans . 

Aspergillus nidulans produces an acetamidase enzyme capable 
of hydrolyzing acetamide . This enzyme is produced in re3Jcea 
amounts during growth on glucose . Mutations in a gene, ~~lT , 
which affect glucose re pression are described . One of these , 
amdTl02 , causes the acetamidase to be no longer su' ject to 
glucose repre ssion . The other , amdT19 , results in the 
acetamidase being subject to abnormally strong glucose 
repression and also i n increased maximal acetamidase 
activities . amdTl02 is semi - dominant to amdT+ ' while 
amdTl9 is recessive . The mutations in amdT also affect 
the activities of a second amidase enzyme . roNth te-ts 
suggest that utilization of a number of other carbon and 
nitrogen compounds is affected in the mutants . ~~e reuJl+8 
suggest that t h e amdT gene might be a positive re~ulatory 
gene inv o lved in glucose repres sion . 

JAWORSKA , H. 
Department of Geneti cs , Univers ity of ~elbourne, Parkville, 
Vie . 
Ge ne amplification of ribosomal cistrons in oocytes of the 
house cricket Acheta domesticus . 

To d emonstrate differential amplification of ribosomal cis rons 
in the ovaries of Acheta domestic us the following methods were 
used - light mic r oscopy , au toradiogrnpny (H3 - thymidine , H 
- uri di ne , H3 acti no mycin D) , RNA - ase treatment , fluorescence 
microscopy , Elec tron micr os copy, biochemical analysis and 
measurement of amount of DNA using a scanning microscope 
photometer (Zeiss) . 

In Acheta domesticus the females possess a large DNA body in 
the oocytes which is for med by one of the autosomes . The 
DNA body of Acheta is indistinguishable from nucleolus ­
associa ted heterochromatin . The nucleoli are part of the 
DNA body . At later stage s of meiosis nucleolar material 
which carries DNA parti cles is transported into the cytoplasm . 
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In the Electron Microscope study (H . Jaworska and A. Lima ­
de - Faria 1969) multi - synaptinemal complexes were found in 
associa ion with gene amplification . 

Biochemical analysis (A . Lima - d e - Faria , M. Birnstiel and 
H. Jawo r ska , 1 969) locat ed the amp lifica t ion of r ibosomal 
cistrons in the DNA body. 

JOSHI , B. C.*, D. SINGH AND R. P. SHARMA . 
Indian Agricultural Research Institute , New Delhi , India . 
Asynchronous replication of chromo somes i n wheat x rye hybrids . 

Cro sses wer e mad e between Mono 5 B (2n = 41) of hexaplo i d whe a t 
vari ety Pb . C59l and Australian rye (Secale cerea le , 2E = 1 4) 
in order to trans fer d esirab le characters from rye to whe a t . 

Meiosis was studied in the t wo types of Fl hybrids viz . 2E = 28 
(+ 5B of~ · a estivum ) and 2E = 27 ( - 5B ofT . a es tivum) . At 
the early stages of meiosis in the 28 - chromosome hybrids it was 
observed that the chr om osomes o f wheat and rye were distinc tly 
separate within 10 percent of pollen mother cells and they 
were at differ ent stages of meiosis . 

_n the Fl hyb rids, possessing 27 chromosomes , asynchronous 
replication of chromosomes of wheat and rye was not observed 
and their chromosome s were not separate in any of the polle n 
mother cells studied. 

The possible significan ce of these observations in the 
regulation of chromosome pairin g in Triticum will be 
discussed . 

* Present address 

KERR, C.B. 

Department of Agronomy , Waite 
Agric ul tural Research Institute , 
Glen Osmond , S. A. 

Department of Preventive & Socia l Medicine , Univ ersity of 
Sydney , Sydney, . S. W. 
Antenatal diagnosis and management of geneti c diso r ders 
in the human foetus . 

From the 12th week of gestation foetal cells may be obtai n ed 
re latively safely by amniocent esis and processed to yie l d 
diagnostic infor mation on foe tal sex , some 40 metabolic 
disord ers, chromosomal anomal ie s and , to da te, one predictive 
linkage situation . At - risk couples can be offered foetal 
diagnosis and se l ective abort io n if indicated . Direct 
vision of the early foetus permits identification of 
structura l defects and sampling of foetal blood ; at 
present t his approach remains experimental. 

Antenatal diagnosis and intervention already has quality ­
control screening implications for at - risk population groups , 
notably the offspring of elderly mothers . Several general 
issues arise i ncluding those of a moral , legislat i ve and 
social nature . At a loc al (Australian ) level there are 
addi tional logistic and economi c problems to be faced . 
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KIRBY, G.C . 
Department of Genetics , University of Ad e l a ide, Ade laide , S . A. 
The Structure of a house - mouse population. 

Three colonies of feral house - mice were ma i ntained in an area 
of cultivated farmland by providing shelter a nd a surplus of 
food. By using mark - recapture techniques and severa l 
polymorphisms , the str cture of the population has been 
studied for nearly a year . Two coloni es rema ine d r ela t iv e l y 
constant in_ size while one became almost ext i n c t f o r 3 ~onths 
and then recovered . There is a high rate o f loss of young 
mice from the population , but older mice may remai n at the 
same site for several months . Except for t h e la e summer 
period , the sex ratio was heavily biased in fav o r of females 
in all age classes after weaning . 

Genetic data are used to st y the repro duct i ve s cc ess of 
different males in each colo ny . Es i mate s of the 
magnitude of inbreeding ue t o population s bdi v isio n a r e 
presented and related to changes in populat i on densi t y in 
the area . 

KNOX , P . B., ANNE E . ASHFORD AND R. R. WILLI G. 
Botany Department , Australian National University, 
Canberra, A. C . T . 
Pollen- wall proteins : recognition role in i nter spec ific 
incompatibility . 

Cross - incompatibility between poplar species has been over ­
come using new pollen- mixing techniques . Normally black 
and white poplar species are self - compatible b t do no 
cross - fertilize . However , when killed self black p oplar 
pollen is mixed with foreign white pollen , a nd us e d to 
pollinate black stigmas , hybrid seed resul ts . Pa r tly p~rlfied 
extracts of pollen- wall proteins from black po plar, known from 
fluorescent antibody studies to be located i n extracell lar 
wall sites , are equally effective in replac i ng killed self 
pollen in the production of hybrid seeds . The extrac s 
appear to contain the recognition substances as soci a t e d 
with the incompatibility reactions . The nature of 
recognition between pollen and stigma, and the applications 
of the " recognition pollen" technique will be c o ns idered . 

LATTER, B. D. H. 
Division of Animal Genetics , C . S . I.R . O. , Epping, ·.s . w. 
Measures of genetic distance . 

Three new measures of genetic distance between populat ions a nd 
individuals will be described , and comparisons ma de between 
these and commonly used statistics in computer populati o ns 
undergoing drift , mutation and centripetal sele c tion . 

The behaviour of the variance in gene frequency between 
computer populations will be described, and comparisons 
made with the observed variance between the major rac ia l 
groups of man . The properties of distance measures based 
on Wahlund ' s formula will then be discussed . 
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LINDSLEY , D. L . 
Department of Biology , Universi ty of Ca l i forn i a, San Diego , 
California , U. S . A. 
The use of Y- autosome t ranslo ca t i ons in sy s tematically 
investigating the effects o f a neuplo id y i n Dro sophi l a . 

No abstract . 

McKAY , C . M. 
School of Biologic a l Sci enc es, Flinders University of 
South Australia , Be dfo r d Park, S . A. 

Identification of r e cess ive hete r ozygotes : flu orimeter and 
chromatography a nalysi s o f Droso phila melanogaster eye 
pteridines . 

Improved chromatogr aphic a n d spectrofluormetic techniques f or 
resolving and obtai ning qua nt i tati v e measurements of 
Drosophila melanogaste r eye pteridines was presented . 

The usefulnes s of the a bove techniques for determini ng 
rece s sive hetero z y g o te s ( a / +) thus elimi nating the need of 
perfo r ming t ime co ns umi ng back c r osses was discussed . 

Also , the ab i li t y of t h i s method to dis t inguish certain 
diffe r e n ces betwe en Ca n t on- S a nd Loxton wi l d - types clear ly 
illustr ates th e pos s ib i l ity of s h ow i n g o n a ge n ic level the 
effects of vary i ng genetic backgr ounds . 

Lastly , this me t hod has revealed a be t t e r understanding of 
genic , bio - chemical co n t r ol of p t eridi n e production in 
Drosophila melanogas t e r . 

cKAY , C. M. 
School of Biological Scien ces , Fl inders University of S o uth 
Australia , Bed f ord Park , S . A. 
The effects of genetic b ac kground on the competition between 
the asc and FM6 chromosomes of Drosophila melanogas ter . 

The asc and FM6 X- chromosome s o f Dr osophila melanogaster in 
competion in two diffe r ing genetic backgroundR , that of the 
FM6 strain and that of the co mbi ned Ore - R and FM6 strai ns . 

The results showed that the com p e t i t ion between the asc and 
FM6 chromosome s l e ad to a se l ec t ion agai nst the FM6 --­
chromo s ome i n fa v ou r of the a s c chromosome for both sexes in 
both backgr ou nds . Dif fer i ng-the ge netic ba c kground not only 
changes the r at e of select i o n but a lso tends to increase 
population s i z e a nd t e nd ency towar d a balanced polymorphism 
to occur in the FM6 backgro u nd ver s us a complete elimination 
of the FM6 chr omosome i n t he c ombined background . 
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The reasons for the selection against the FM6 chromosome , 
the evid ences of ba ckground effect , and thp agencies thro~gh 
which the background effect may be brough a o t were 
presented an d discussed . 

Also , several appropriate statistical analyse s were presented 
for analyzing for the presence of background effect involving 
selection between sex - linked variants having overlapping 
generations . 

McKE NZIE , J . A. 
Department of Genetics an H man Variation , La Trobe University , 
Bundoora , Vie . 
Alc ohol Tolerance : An ecological parameter in the relative 
success of Drosophila melanogaster and Drosophlla simulans . 

Laboratory experiments have show n Q. melanogaster adults to P 

more tolerant to alcohol in the environment than Q. simulans , 
with the females being more tolerant than the males of their 
species . Larval de velopment on alcohol supplemented me ia 
also demonstrate d an increased tolerance by Q· melanogaster 
although the effect was not as clear cut as for the adul 
survival . Oviposition choice experiments demonstrated a 
marked rejection of alcohol impregnated laying sites by 
D. simulans when compared to standard media sites . 
Q. melanogaster showed a slight preference for alcohol 
supplemented sites . 

Collections in the maturation c ellar of a vineyard produce , 
with the excepti o n of a single D. simula ns fly , en irely 
Q. melanoga ster adults while lar vae and pupae from t~e ellar 
were also all~ · melanogaster . Away from trP alcohol res r'e 
outside the cellar , both species were collected wi~h 
D. simulans being t h e more common . However the outside 
distribution of t h e two species was affected by alcohol 
fumes during vintage as was the distribution of the sexes 
of D. melanogaster with the more tolerant species or sex 
being closer to the source . 
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McWHIRTER , K. S . 
Department of Agricultural Botany , University of Sydney , 
Sydney , N. S.W . 
R locus determined dotted aleurone in maize . 

No abstract . 

MARSHALL GRAVES , J . A. 
Department of Genetics and Human Variation , La Trobe 
University , Bundoora , Vie . 
Cell cycles and chromosome replication patterns in fused 
mammalian cells . 

Previous experiments using fused multinucleate cells have 
shown that cytoplasmic factors ope r ate to control the 
initiation of D A synthesis (but not its duration) and the 
timing of mitosis . In the present studies , the c ell cycles 
and chromosome replication pat te rns of three mouse x Chinese 
hamster somatic hybrid cell lines were compared to those of 
the parent cells in order to exami ne whether addit ional 
nucleus - limited factors are i nvolved in the regulation of the 
cell cycle . DNA synthesis was observed to be i nitiated 
synchronously in mouse and hams ter chromosome sets , but 
terminated earlier in the latter set . The length of the S 
period was equal to tha t of the mouse parent (which in each 
case had the longer S phase) , and did not change with time 
after hyb ridization . 

The terminal pattern of DNA synthe sis among hamster 
chromosomes appeared to be simila r in hamster and hybrid 
cells . Thus , the activities o f the two complements in 
hybrids are synchronized at mi tosis , and at the beginning of 
the S period , but the rate and pattern of DNA synthesis 
appears to be regulated autonomously . The G1 and G2 periods 
of hybrids were initially very long , but became reduced with 
time in culture. These long gap periods , together with the 
observation that hamster as well as mouse chromosomes were 
frequently lost from hybrid clones , argues against the 
hypothesis that preferential chromosome loss results from 
the over - lapping of DNA synthesis and mitosis . 

MATHESON , A. C. 
Department of Genetics and Human Variation , La Trobe 
University , Bundoora , Vie . 
Resistance to Carbon Dioxide in Drosophila . 

Genetic heterogeneity in populat ions of Q. melanogaster has 
been described for resistance to long - term exposure to CO 
(4 to 5 hours) . Crosses betwee n inbred strains and 2 

strains set up from single ·ns eminated females collected 
in the wild show the importance of additive genes . Genetic 
activity for resistance and sensitivity was found on the X, 
2 and 3 chromosomes . 
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The mechaniqm of resistance was shown to be an anoxia effpct 
since the effect of an N2 atmosphere was the samP as that of 
C0 2 • A study of 18 strains collected in the wild re7ealed 
a positive correlation between metabolic ra e as measurej 
by 0 2 upta ke and mortality under co 2 , and negative correlation 
were found between bo dy wei ht , an both mortality nder co 2 
and metabolic rate . Th ese results are consistent with an 
anoxia effect , 

A further variable correlated with body weight is resistance 
to desiccation . Thus the anoxia effect is correlated wi h 
factors determining the distribution of the species . 

MAY , C . E . 
School of Botany , University of New So th ~ales , 
Kensington , N. S . W. 
The isoenzymes of wh a and rye . 

A variety of isoenzymes from t he mature leaves of e ploid , 
nullisomic - tetr asomic , and di tel osomic lines of hexaploid 
wheat , Triticum aestivum 1 . var . Chinese Spring an of Rye , 
Triticale , and Rye chromosome a ddi t ion lines to Chinese 
Spring , have been investigated . The isoenzymes were 
separated by acrylamid e gel slab isoelectric focussing and 
fixed using normal staining procedures . 

Enzymic markers have been fou nd for many of the wheat and rye 
chromosomes , and these will be di scussed as possible 
i ndicators of chromosomal omo eolo gy . Interactions between 
the wheat and rye g enomes are also evident . 

MAYO , 0 . *, AND D. L . HAYMAN . ** 
*Biome ry Se ction , Waite Agricultural Research Institu~e , 

Glen Osmond , S . A . and ** Department of Genetics , 
University of Adelaide , Adelaide , S.A . 
The stability of gametop ytically determined self­
incompatibility system s . 

The system considered is tha in which a pollen grain cannot 
effect fert ilizatio n if the i ncompa tibili y genes it carries 
are all pr ese nt in the style . Single and dual locus systems 
are known to exist . These (and a hypothetical riple loc s 
system) have been simulate~ for a variety of cases to 
investigate the interactions of population s·ze m tation 
rate and selection on the su rvival of small populations , and 
on the persistence of the two locus s ystem . Possible 
advantages of the two locus system have been sought , as in 
some ways the second locus is superero gatory . In addition, 
the time to extinction has bee n e x amined for eleterious 
alleles at a locus linked t o one of the self-incompatibility 
loci . 
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MOTH , J . J . 
Department of Animal Husband ry , University of Sydney , 
Sydney , . S . W. 
Computer simulation of Drosophila populations : preliminary 
results . 

Population survival ·sa complex phenomenon believed t o 
depend on many fitness componen ts , a n d their interactions . 
Density and species frequency effects could also play a 
large part . To accurately pred i ct population numbers on a· 
generation to generation basis , involves, as a prelude , 
la oratory experimentation to es t imate components . 

However , even though an effect may be demonstrated in the 
laboratory , it may be negligible i n regar d to overall 
population survival . If this is t he case , a conside r able 
amount of laboratory time and ef for t has been wasted . 

Because we have available a series of 23 fitness parameters 
for each of two species of Drosophila a computer program 
(COMPET) has been written to simulate population survival 
accurately . 

Simulation runs for pure popula tions of D. simul ans (st) and 
Q· melanogaster (Or . R. C) , as well as competing populations 
of the two species have been co mpared to actual experimental 
population data . 

The relevance , to populatio n survival , of each fi tnes s 
component can now be dete rmined . 

MURRAY , N. D. 
Department of Genetics and Human Variation , La Trob e 
University , Bundoora , Vie . 
The mode of natu r al selection in hybri d zones of 
Calomela bartoni . 

Races of the Chrysomelid beetl e C . bart oni meet and 
hybridize in different regions of south - eastern Australia . 
The races bartoni and junc t a have produced two separate and 
strikingly different hybrid zone s . Studies of natural 
selection within them have revealed corresponding 
differences in the nature of th e select i ve for ces operating . 
As well , both situations can be shown to differ st rikingly 
from that predicted by Mayr ' s mod el of hybrid zone maintenance , 
and alternatives will be discussed . 
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NAYUDU , P . AND K. F . DYER . 
Genetics Department, Monash Universi y , Wellington Road , 
Clayton , Vie . 
Visible and protein polymorph"sms of the Guppy Poecil~a ret"cul8ta . 

Poecilia reticulata , the guppj, a native of Central America 
and the West Indies , i of genetic "nterest because of its 
high level of visible polymorph"sm , the genes for which are 
nearly all located on the relatively undifferentiated X and Y 
chromosomes . 

Because of the high level of visible olymorphism i Nas 
considered of interest to investigate he rotein 
polymorphisms in this species . Preliminary studies have 
been carried out using acrylamid gel eler rophoresis on 
plasma proteins , some plasma enzymes , haemoglobin , one red 
blood cell enzyme , and certain hepatic and intes inal 
enzymes . 

Examples of some visible polymorphism will be presented an 
discussed as a n int r oduction to the species . The electro­
phor etic data will also be presented and discussed . The 
analyses of this da a show that the guppy ranks among the 
more polymorphic of species yet tested y electrophoresis . 
In contrast to the visible polymorphisms there appears to be 
no concentration of biochemical polymorphisms on the X or Y 
chromosomes . 

PARSONS , P . A. 
Department of Genetics and H man Varia ion , La Trobe 
University , Bundoora , Vie . 
Genetic heterogeneity for environmental s resses in na ural 
populations of Drosophila . 

A survey of some recent work on the effec of the following 
environmental stresses in natural population of Drosoph~la 
will be presented 

(l) Temperature - stre sing relative fitne s differences of 
genotypes in optimal and extreme environ­
ments , and the role of temperature in the 
determination of the istribution of 
Q. melanogaster and Q. simulans . 

(2) Resistance to desicca ion , which is probab y correlate 
with resistance to high temperatures in 
Southern Australia and also body weigh • 

(3) Specific chemical stresses , such as ether for which 
there is a high degree of ad itivity in 
natural pop lations, as seems l"kely for 
most , if not all , chemicals with specific 
effects . Insecticides probably fall 
into the same category . 

All the above stresses and others that have been studied, show 
considerable genetic heterogeneity in natural populations. 
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PRYOR , T . 
Division of Plant Industry , C . S . I . R. O., Canberra , A. C. T . 
DNA of maize lines having differing heterochromatin 
constitutions . 

o abstract . 

RAJASEKHARAN , P . T. 
Department of Zoology , Bangalore , University , India . 
Genetic markers and biologica l control programmes of 
mosquitoes . 

o abstract . 

REICH , T ., J . W. JAMES AND C.A . MORRIS . 
School of Wool an Pastoral Scie nces, University of New 
Sou h Wales , Kensi ngt on , N. S . W. 

The study of the inheritanc e of many attribu tes , such as 
common famil i al illnesses , is rendered more difficult by 
the coarseness o f c lassi f icatio n into only two classes : 
affected and una ffected . Often it may be possible to 
su divide the af fected class into two groups : mildly a f fec t ed 
and severely affected . When this can be done it is some ­
times possible to d istinguish between genetic models which 
cannot be distingu ished on the basis of a single thresho l d . 
It may also be possible to test the unde r lying assumption 
that the classificat ion correspo nds to a series of thresholds 
for a single varia bl e . 

RUMBALL , W. 
Division of Animal Genetics , C . S . I . R. O. , Epping , N. S . W. 
Response to inbreeding at enzyme loci in Drosophila . 

Full - sib and double first - cousin matings were made with 
Drosophila melanogaster to dem onstrate the attainment of 
homozygosity during eighteen generat ions of inbreeding . 
Alleles (allozymes) of enzyme loci were distinguished by 
electrophoretic separation , using whole fly homogenates in 
polyacrylamide gel slabs . 

Under Full - sib mating selection within and between lines 
was responsible for hete ro zygo te advantage , with estimates 
in some generations being significantly less than the expected 
coefficient of inbreedi ng , F , and generation matrix 
predictions . In contrast , u nder double first - cousin mating 
the attainment o f homo zygosi ty was near that expected . 

It is considered that selec tion apparent at enzyme loci 
operated mainly through assoc iative overdominance ; as 
hete r ozygo te advantage was str o ngest under more rapid 
inbreeding; and because of the similarity of response at 
several enzyme loci . 
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SHARMAN, G.B . AND P . G. JOHNSTON . 
School of Biological Sciences , Macquarie University , 
North Ryde , N. S . W. 
Paternal X inactivation and X linked gene expression 
in Kangaroos . 

One X chromosome i n each c e ll of female marsupials is late ~n 
initiating DNA synthesis as shown by tritiated thymidine 
labelling and in this respect , marsupials are like eutherian 
mammals . In female marsupials , however , the X chromosome 
of paternal origin is alwa ys genetically inactive in 
contrast to the random (from cell to cell) inactivation 
of paternally and maternally derived X chromosomes which 
occurs in female eutherians . 

DNA replication was studied in thre e euro x wallar no , one 
re d kangaroo x euro and one wallaroo x red kangaroo hybrld 
fe male s (female parent first in each case) . The non­
satellited arm of t he paternally erived X (pXn) repl cated 
significantly later than the corresponding arm of the 
maternally derived X (mxn) in each hybrid . Similarly pXn 
replicated later than a tosome no . 9 (a9) , to which it is 
of comparable size , wh ereas mxn replicated synchronously, or 
nearly so , with a9 . Comparisons between animals showed 
similar replication patt erns in mXn and pXn and significantly 
late replication of pXn compa re t o mxn regardless of the 
chromosome arms being of euro , wallaroo or red kangaroo 
origin . 

Genetic activity of X chr omosomes was d etermined by use of 
the X- linked gene for glucose - 6 - phosphate dehydrogenase 
(G6PD) activity . Euros and red kangaroos universally 
have a slow mov i ng electrophoretic form (G6PD-S ) while 
wallaroos have a fa s ter movi ng f orm ( G6PD - F) . No female 
hybrid showed the aterna l G6 PD ype (excep possibly in the 
ovary of one animal) thus confirming genetic inactivity of 
the paternally derived X as found from DNA replication 
studies . Some Fl female hy bri ds were backcrossed to euro 
or wallaroo males an d the resulting F2 hybrids all had an 
inactive X (or Y) of paternal or igin although 5 of the ( 
studied inherited (i n active form ) the X chromosome which 
was inactive in maternal somatic tissues . Late replication 
of the X hitherto a c tive in the mother , was confirmed in one 
of the backcross hybrids . 

It is suggested that the single X of the male is inactivated 
during meiosis . Female marsupials presumably ha ve two 
active X chromosomes in their germ cells while one X is 
inactive in the somatic cells . Zygotes thus inherit an 
active X from the female a n d a n inactive X from the male 
parent and the pa t ernally de r ived X is re - act ivated only in 
the female germ line . The f emale marsupial thus has the same 
X- linked genes active in ea h body cell whereas female 
eutherians , with rand om X ~nactivation , a re mosaics for X- linked 
gene expression since the pa t e r nally derived X is active in some 
cells and the maternally d e r ived X in t he remainder . 
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SHELDO , B. L . AND M. K. MILTON. 
ivision of Animal Genetics , Epping , N.S.W . 

Selection response in a canalised cha racter - a r eapprai sal . 

Responses to selection i n five high scutellar lines were 
intepreted a the last mee ting as being due to cha nge in the 
minor gene ack round , the canalisation g enotype being 
unaffected by selec ion . 

As a consequence of a closer look at the implications o f the 
hypothesis that canalisatio n at 4 brist les is due to 
regulation of the scute locus , th e response in the first 20 

o 30 generations is now i nterpreted as bei n g due mainly 
to selection for poor regulator(s ) of se+ . I f time 
permi s some further observati o ns will be made about the 
large positive correlate responses in abdominal br ist les 
in these lines . 

SHEPHERD , K.W. *, and G. M.E , MAYO . ** 
*Department of Agronomy , Waite Agricultural Res earch 
Institute , Glen Osmond , S . A. and 
**Department of Genetics , University o f Adelaid e , 
Adelaide , S . A. 
Suppression an reversio n of rust - resistant phenotypes 
in flax . 

In studies of recombination between genes conferring 
resis ance to rust in fl ax , it has been obse rved that 
genes from within Flor ' s M loc us behave quite differently 
from those at the L lo cu s . Thus , wherea s reciprocal 
products of recombination have been detec te d with M genes , 
suggesting that they are closely linked , only one class of 
recombinants namely , double susceptible , has been identified 
between L genes analysed so fa r . 

Furthermore , some of the doub le - susce~tible plants detected 
among the progeny of the testc ro ss , ~ X + + have 

1 0 
1 0 + L + + 

been shown to possess the gene , L , in a suppressed state . 
The production of rare 110 reve rtants among the progeny of 
such plants possessing suppre ssed 1lO has provided a new approach 
in determining the genetic organization of this lo cus . 

The method of analysis using suppressed 11 0 will be desc r i bed 
and our initial results presented . 



STACE , H. M. 
Schoo l of Bio l ogi c a l Sciences , Un i ve rsi y of ~ydney , 
Sydney , N. S . W. 
A ran do m mod e l for quadr ivalent form a tion in P;raploid~ . 

The essent i a l stage s i n t he fo r mation of a qladrivalent are 
(a ) early meiotic a ssociat ion o f homologues , (b) e xchange 
of pa i r i ng partners , (c) f ormation of chiasmata . The 
original data o f McC o l lum (1958) f or Da ctylis glomerata 
tetrap l oid s ar e sho wn to co n fo rm i n many cases ~o a simple 
formulation of tw o par~met ers which ar e related to 
(i) f r equency of par tne r exchange ( ~ ) and (ii) chiasma 
frequency (g ) . The most ommo n quadrivalen s are 
c i rcles and c ha i n s , which require only one par ner 
ex c hange . The f o l lowi n g equati ons a r e sed : 

f ( c ircles) ~q 2 

f ( c ha· ns) = ~2pq where p T g l 

f (rings ) = q ~q 

f (rods ) = p - ~ q 

STEVENSON , I . * 
De par tme n t of Developmental Bio l ogy , Aus ralian a ional 
University , Can erra , A. C. T . 
Ul trast r uctural feat ure s of mei os is i n Par amecium a~rel:a . 

Cy t o logically , cil i a t e s a re di ff icul t material , as t'.e 
mic r o nu c le i an d chr o mosomes a re very small . To elucidate 
even ts of me i osis i n Par am ecium a ur e lia , e lec ron microscopy 
has been used . 

Cells pair and t h e mic ronucel i enter prophase , evoming 
filled with tw i ste d chr omatln e lements , which later seem 
to j oin into 1 - 2 u rn lo ng s rands . After lV2-2Y< hours of 
pairi ng , ill - defined, s y nap i ne mal complex - like material 
lies b e t we en paire d s trand s Mic r onuceli then expan to 
abou t 20 urn long , (m i c ro tub les a re i n volved) , the 
chr omat in bec o ming d iffus e . About l hour later , the 
nucl e us contracts to a metaphase co n figuration , with small , 
n ume r ous chromoso mes with i ndist i nct ki netochores . 
Anaphase a nd te lophase f o l low, resulti n g in teardrop - shaped 
daugh t e r nuclei . Th e r e is no in terphase or clear secon 
p r ophase ; o t herw i se the seco nd di vision :s not markedly 
different from the f i r s t . 

Only one of the eight haploid pr oduc ts survi ves , the one 
nearest the par oral c one ( fusio region of cell gullets) . 
It u ndergoes a mi os is - like d i vis ion, produci ng a 
stationar y ( ' female ' ) pr o nu c leus a nd a migr atory ( ' male ' ) 
p r o n ucleus . Male pronuc lei a r e excha nged ; microtubes 
seem involved . Af te r synkaryon f orma t ion , the partners 
separ ate . 

* Pr esent address :- Scho o l of Life Sc ience s , 
The New South Wa l es I nst i t ut e o f 
Te c hno logy , BROADWAY . N. S . W. 
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WESTERMAN , J. 
Department of Genetics and Human Variation , La Trobe 
University , Bundoora , Vie . 
Radioresistance and longevity in inbred strains of 
Drosophila melanogaster . 

Longevity (as a measure of resistagce to irradiation) has been 
examined after different doses of 0co - rays , in four inbred 
lines and their hybrids in ~ · melanogaster . The cont r ol data 
showed some additi ve and no n - additive effects . At 40 , 60 , 80 , 
100 and 120 krads , non - additi ve effects were highly significant , 
but additive effects were significant only at lOO and 120 krads , 
in partic lar the latter . Thus the genetic architecture varies 
with ose , so that physiological or biochemical studies in 
control flies , or at lower dose s , may not necessarily be 
extrapolated to high doses . On the other hand , detailed 
genetic s udies are simplest to carry out at high doses , 
because of the importance of addi tive effects . 

WHITE , . G. AND P . A. PARSONS . 
Department of Gene tics and Human Var iation , La Trobe 
Uni versity , Bundoora , Vie . 
Genetic and socio - cultural differentiation in the Aborigines 
of Arnhem Land , Australia . 

l . Four tribes of Arnhem Land were surveyed for dermatoglyphics , 
and based on pattern intensity indices , total ridge - counts , and 
a distance statistic combining the two , it was s how n that the 
tribes can be arranged into western (Tiwi , Gunwinggu) and 
eastern ( ' Murngi n ' and Andilyaugwa) groups . This 
substantiates obser vations made on Arnhem Land by linguists 
and social anthropologists . 

2 . From a survey of allele frequency traits , distance 
statistics were computed betwee n the four tribes . These 
confirmed the relative isolation of the extreme Arnhem Land 
tribes . Distance statistics were also computed between the 
four tribes and two Central Australian tribes , the Aranda and 
Wailbri . The Aranda and ' Murngin ' were relatively close 
together agreeing with theori es that the Aranda a r e derived 
from a not too di s tant southwards migration from north­
eastern Arnhem Land , as su pported by linguistic data . 

3 . Correlations between the biologi cal , geographical and 
linguistic distances were positive , and generally agreed 
with the expectation that socio - cultural and linguistic 
barriers a re important in regulati ng gene flow between 
populations . The resul ts highlight the need to consider 
biological dis tances in associatio n with ecological and 
socio - cultural factors . 
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WHITE , M. J . D., G. C . WEBB , H. JAWORSKA, AND J . CHEIEY . 
Department of enetics , University of Melbourne, Parkville , 
Vie . 
Origin of parthenogenesis in the grasshopper Moraba virgo. 

The all - female grasshopper species Moraba virgo has a 
peculiar karyotype with 2 no = 15 , compare d with 2no = 1? 
in a closely related bisextal form , ' Pl5l ' which h~s XO 
males . It was previously supposed that t his reduction in 
chromosome number had occurred through an X-autosome fusion , 
for which virgo is homo zyg ous, and a fusion be ween two sma:l 
autosomes , giving ri se to the small ' Mz ' chromosome , for whic 
virgo is monosomi c . The discovery of a species of this 
group with X1X 2 Y males a nd 2n ~ = 13 , 2n~ = 14 , has revealed 
the true situation . It now appear that virgo is X1x 1x •0 , 
the Xz chromosome of the new species being homologous to 
the ' mz ' of virgo , which co nsequ e nt ly has the female gene 
dosage as far as x 1 is concerned , but the male gene dosage 
for Xz . The new species has an additi onal tandem fusion 
in its sex chromosome mechanism which is not present in 
vir go . 

WINSTON , J . A. 
Department of Mathematics , Preston In titute of Technology , 
Preston , Vie . 

Some mating strategies in populations practising positive 
assortative mating . 

The use of positive assortative mating as a strategy o 
increase the frequency of a rare allele is discussed . 
Predictions based upon different mathemat·cal models are 
contrasted . Stochastic mod els indicate that for some 
populations no optimum strategy is available . The role of 
dominance is c onsidere d . 

YOO , B. H. 
Department of Animal Husbandry , University of Sydney , 
Sydney , N. S . W. 
Long - term artificial selection for abdominal bristle n m er 
in Drosophila melanogaster . 

Six populations of Drosophila melanogaste r , which originated 
from a ~1 stock of the Canberra populati on , wer e selected 
for increased abdominal bristle number o n one sterni e for 
3 1 generations under 3 diffe rent breeding reg imen by Rathie 
(1 970 ) . They have been mass selected using he same 
selection intensity (20%) and breeding population size (50 
pairs ) for a further 55 to 58 generations . During the 
selection lethal chromosomes were extracted three t imes and 
compared for allelism within and between times . 
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The average total response in females and males respectively 
were 17 . 4 (range 1 4 . 7 to 20 . 6) and 15 . 0 (range 10 . 7 to 18 . 0) 
standard deviations of t he base population . In the final 
stages of selection 3 , or possibly 4 , populations showed 
essentially no response , while 2 were s til l r esponding . The 
general pattern of response may be desc ribed as an asymptotic 
curve . But in all except one popu l a tion , ther e were at least 
one and up to three periods of acce lerated response . 

Nine lethal chromosomes of frequencies higher than 15% were 
detected , of which 2 seem to have originated from the base 
population , but the others may have appeared after the first 
screening of the lethals . 

Some of the accelerated responses in the selected populations 
seem to be related to the appearance of the major lethals . 
The origin of the lethals will be discussed in relation to 
selection responses . 

YOO , B. H. AND K. HAMMOND . 
Department of Animal Husbandry , Univers ity of Sydney , 
Sydney , N. S . W. 
Estimates of genetic parameters for abdominal bristle number 
in base and long - term selected populations o f Drosophila 
melanogaste r . 

Half - sib and offspring - on- parent regression estimates of genetic 
parameters were made for fourth and fifth abdominal bristle 
number , in the ~l Canberra populatio n fr om which the 
selection lines discussed in the previous paper were extracted . 
Estimates of heritability were t hen used to part ition the 
phenotypic variance . 

The estimates of the genetic parameters were compared with those 
made using the same experimental design , (l) on the Canberra 
population by Sheridan et . al . (1968) , and (2) on the six lines 
after they had been subjected to more than 85 generations of 
selection . 

The introduction of the ~l segment into the sex chromosome 
of the Canberra population caused some small changes in t he 
genetic parameters of this population . However , a long period 
of artificial selection on the ~1 Canberra population 
produced considerable change in some of genetic parameters . 
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