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THE GENETICS SOCIETY OF AUSTRALIA 

10TH ANNUAL MEETING 

25th - 26th May 2 1961 

SUBSCRIPTIONS for th e 1961 Conf er onc e will be £1. This will 
cover morning and a ft 0rnoon t ea , ;;:upper and the social 
evening. Any surplus funds will be a vailable for the 
incoming committee to cover pr o-mee t i ng exp enses 

pa rticularly postage. 

TRANSPORT. Buses l ea ve Roma Street for the University at 
St. Lucia, pass through King George Squar e and return to 
the cGntr o of the city. The jo urney t akes a bout 20 minutes 

each way. 

All members booking accommodat i on throu gh the Genetics 
Society are sta ying at Anzac House which is approximately 
5 minutes'walk fro m th e bus. (A taxi for 4 or 5 parsons 
costs about the sam e a s the bus). 

AN llJFO R1Yll,L DINN:2R will be - held a t the Cunr:.ingham 

Laboratory on Friday, 26th May at 7 p. m. All members 
and th e ir wives ar e invit ed . 

CAR TRIPS. Members of th e Queensland Branch of the Society 
are arranging trips on Saturday, 27th nay to enab l e visitors 
to see something of th o country n0a r Brisbane. North and 
South Coast beaches and rain forost areas may be visited. 
You are asked to notify th e Secr et ary if y ou are int erest ed. 

ABSTRACTS. Copies of all abstracts received to date are enclosed. 
Speake rs wjshing to circulat e copies of their talks or any 
tabular or oth e r material ar e r eques ted to supply these to the 
Secr etary. 

PROJECTORS. Speak e rs, pl ea se l e t th e Secretary know what 
projection equipment is r equired for your talk. 

School, 
B ... · s_.bane 

G. McBRIDE 
Hon. Secretary 
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-...... ___ 'rrft.E. GENETICS. SOCIETY op · :f.USTRALI /C 

PROGRA MM E· 

THURSDAY 1 25TH MAY l 4" I 

Chairman - Dr. -W.R~ Sobey 
9. Jt, "Problem of . ctt .ologic al rac e s. in Morabine 

grasshopp Grs , 
Professor M._J .D. White, Zoology Department, _ 
Univ ersity of Melbourne. 

9.5-5 "Exper i ments -on- the ev olution of gen es" 

Dr. J. Langridge, C.S.I.R.O., Division of 
Plant Industry, Canberra. 

10.20 Morning Tea. 

10.50 

11.15 

11.40 

12.30 

Chairman - Prof ess or L.D. Pryor --
. . 

"The est imation of genetic variance caused 
by competition between vari e ties" 
Dr-~. J ~c-~· Skinn er, Northern Sugar Experiment 
Station, G·ordonvale, . Queensland. 

"Int er-sp ecific hybridisation in Pha laris" 
Dr. J.R. McWilli am, C.S.I.R.O., Division of 
Plant In dus try, Canberra. 

"Quan tit at i ve inh er it an ce in Leuca ena glauca" 
Mr. s.G. Gray, c·. s. I.R.O., Cunningham Labor-

·atory, Bri~bane. - · · 
' ' 

"The in he ritanc e of r es istanc e to Blu e Mould 
(Percuo sp0ra t aba cin a [Adam]), within the 
Genus . Nicotiana. 
Mr. H.W. Lea , Victorian Tobacco Growers Assn., 
Myrtl9ford, Victoria. 

Lunch. 

- Cha irman - Dr. R.N. Ora:m . 

2.00 "Non-r an dom occurrence of inv ersion br eaks in 
uhyl etic lin es" 

Dr. Marvin Was;erman (U. S .A.) ·c/- Zoology 
Depar tment, University of Melbourn e . 

· :··· . . .. .. . - . 

2. 25 "A sex-linked inve"i·sion in . a sp ec·i es of 
· Chironomid" 

2.50 

3.15 

Mr. Jon Martin, Zoology De-partment, University 
of Melb ourn e . 

"The s pr ead of genes in r an dom mating control 
flocks" · · 

Mr. J .w. Ja mes , Animal Husba ndry ne partme.nt, 
Un:i versi ty of" Queens land. 

Tea. 



,. 

2. 

3.40 "The effec t of environm ent on rGs ponse to selection 
f or body- weight in Tribolium castaneum" · 

4.05 

8. 00 

Dr. H.W. McNary, Director of Poultry Husbandry, 
University of Sydney. 

Chairman - Dr. R~Nn Oram 

"Maternal effects on Vibrissa ·growth" 

Miss B. Kind re d ? C.S.I.R.O, i Division of' Animal 
Gonotics, Sydney. 

Chairm an ·- Dr. E.M. Hutton 

'-'Genet ic cond itions which promote or retar.d the 
formation of sp eciGs" 

Professor H,Lo Carson, Washington University, 
St. Louis, Fulbright Scholar, Zoology Department, 
University of Melb ourn e .. · 

FRIDAY, 26TH MAY 

9.30 

10,30 

11.00 

11.25 

11 . 50 

12.15 

12. 40 

Chairman . - .. Professor . A.M. giark 

"Het erochromatin; a new . ·look · at an old puzzle" 

Professor A.S . ·Fox, (University of Michigan), 
C/- C.S.I.R.O , , Division of Ani mal Genetics, 

· Sydney. .. · 

Morning t 0a 

Chai.rman -... Dr. D • J.i.. Hayman 

"The genetics of yi eld in soya beans" 

Mr. D.E. Byth~ C. S.I.R.O., Cunningham ~aboratory, 
Brisban e . ··" 

"A study of variation in height and maturity in 
Timothy 7 Phleum pr a t ense" 

Dr. R. W. Downes, Department of Agriculture 
and Stock~ Brisbane . 

"Tho Action of a · ene controll ed enzvme in the 
evolution _2f Trifoli um repens L populations" 

. 0 . 
Mr. H. Dada;y-, c.s. ·~.R.O., Divisi cn of Plant 
Indu stry , Canb erra, 

"A' genetic and molecular basis for heterosis 
in Arabidopsis and Drosnphila" 

Dr. J. Langr id ge , C.S.I.R.O., Division of 
Plant Indus t r y , Canbe rr a . 

Lunch 

Chairman - Dr. H. Hoffman 
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ydney. .. · 

Morning t aa 

Chairman -... Dr. D. L... Hayman 

"The genetics of yi eld in soya beans" 

Mr. D.E . Byth~ C. S.I.R.O ., Cunn ingham Jaboratory, 
Brisbane. ..,, 

"A study of variation i n height and maturity in 
Timothy ~ Phleum pratense" 

Dr. R. W. Downes, Department of Agriculture 
and Stock 5 Bri .sbane . 

"The Action of a· eno controll ed enzvme in the 
evolution ~f Trifoli um r epens L populations" 

. . o. 
IVIr. H. Daday 7 C.S.~.R.O ., Divisi on of Plant 
Industr y, Canb erra. 

"A' gene tic and molecular basis for heterosis 
in Arabid ·opsis and Drosnphila" 

Dr . J. Langridge, C.S .I.R.O., Division of 
Plant Indus try , Canberra. 

Lunch 

Chairman - Dr. H. Hoffman 

"Chromosome mechan ic s of some x1x2Y sex chromosome 
systems" 
Professor M,J.D. White, Zoology Department , Univer ­
sity of Melbourne. 



3. 

2.25 "The molecular basis of s. Bromodeoxyurida inhibition 
of the production of infective vaooinia in human 
tissue cultur e calls" 

2.50 

3. 15 

3.40 

4.40 

-Dr. C.I. Davern, C.S.I.R.O., Canbe~ra (A.N.U.) 

"Total adoi tive genetic variance in the case of 
certain mating systems" 

Dr. F.E. Binet, C.S.I.R.O., Poultry Research 
Centre, Werribee, Victoria. 

Afternoon tea, 

Business session. 

Conclusion. 

Inform -:cl Dinner at the Cunnin gham Laboratory, 
St, Lucia. 



INVENTORY OF PLANT AND ANIMAL GENETICISTS AND BREEDERS IN QUEENSLAND 

Names 

Mr. D. Rosser 

Mr. R. F. Moore 

Mr. J. A. Kerr 

D ::-. R. W. Downes 

Mr. I. F. Martin 

Mr. H. M. 
Groszmann 

Mr. G. W. J. 
Agnew 

Mr. I. A. Bonner 

Mr. J. c. 
Johnson 

Dr. G. I. 
Alexander 

Mr. B. Moffat 

Mr . C. P. 
McPhee 

Projects 

DEPARTMENT OF AGRICULTURE AND STOCK 

Wheat breeding for yield, quality, and rust 
resistance. 

Breeding hybrid sorghum. 

Breeding cowpeas and soya beans 

Bre eding and genetics of tropical pasture 
species. 

Breeding hybrid maize with special 
reference to resistance to cob rot and 
tropical rust. 

Breeding French beans for stringl essness, 
disease r esistance, and adapt a tion to cool 
conditions. Breeding pa ssionfruit for 
diseas e resistanc e . 

Breeding pawpaws for uniformity and 
productivity. 

Breeding tomatoes for s easonal production 
and r esistanc e to wilt and nematode. 
Bl?-eedin g str awberri es for yi eld . 

.Bre eding French beans and tomato es for 
combined dis ea se resistance. 

Inheritance of com1nercial characters in 
cattle with special reference to crosses 
with exotic breeds. Inheritance of 
bovine ocular squaJ'UO.ls cell carcinoma. 

!Breeding poultry for commercial characters . 

Testing animal bre eding models using 
Drosophila. Social behaviour in beef 

'c attle and genetic histories of pig breeds. 

Location 

Warwick . 

Warwick. 

Kingaroy. 

Brisbane. 

Lawes. 

Brisbane. 

Nambour . 

Redlands. 

Brisbane. 

Brisbane. 

Animal Husbandry 
Research Farm, 
Rocklea, Brisbane. 

.Animal Rese arch 
Institute, 
Yeerongpilly, 
Brisbane. 

QUEENSLAND AGRICULTURAL HIGH SCHOOL AND COLLEGE, LAWES 

Mr. P. W. 
Grogan 

Mr. J. H. 
Buzacott 

Dr. J.C. 
Skinner 

Br ee din g hybrid maiz e with sp eci al r ef er enc e 
to us e of mal e s terilit y and resi s tanc e to 
lodging. 

BUREAU OF SUGAR EXPERIMENT STATIONS 

,Br ee din g suga r can e for yi eld, sugar cont ent, 
land r esistance to dis eas e and lodging. 

!
The genetics of quantit a tiv e char act ers in 

. sugar cane. 

I 
I 
I· 
I 

Lawes. 

Gordonv al e. 

Gordonvale. 
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INVENTORY OF PLANT AND ANIMAL GENETICISTS AND BREEDERS IN QUEENSLAND ______ __ -· --·· . . -

Names 

Dr. W. B. Mather, 
Mr. D. S. Angus, 
Miss R. Barlock 
and 
Miss R. Spurway 

Dr. G. McBride 
and 
Mr. J. W. James 

Mr . U. Wyn Kyi 

Projects 

UNIVERSITY ZOOLOGY DEPARTMENT 

Evolutionary and population £enetics of the 
genus Drosophila with special reference to:-

(a) Chromosomal polymorphism in Drosophila 
rubida. 

(b) Speciation in Drosophila serrata . 

Teaching courses leading to a science degree 
given in Introductory Genetics, Genetics II, 
and Genetics III (advanced cours e in 
evolutionary , population, and biometrical 
genetics.) Final ye ar Agricultural Science 
stud ents sp ecialising in plant breeding do 
Genetics II. 

UNIVERSITY ANTIAAL HUSBANDRY DEPARTMENT 

Sel ection in poultry and Drosophila. Social 
behavi our in pigs, poultry, and cattle. 

Tea ching course in animal genetics given to 
Vet erinary and Agricultural Sci enc e 
students. 

Iiihe ri tance of growth m -p-out try an 
genotyp e- environment int eractions with 
antibiotics. 

- --- -- - '.-··-: • .. __ ,__ 

Location 

University, 
St. Lucia. 

Veterinary 
Sci ence School, 
St. Lucia. 

.• Veterinary 
Sci ence School, 
St. Lucia. 

C. S. I.R. O. DIVISION OF TROPICAL PASTURES, CUNNINGHAM LAroRATORY 

Dr. E. M. Hutton 

Mr. A. J, 
Pritchard 

Mr. S. G. Gray 

Mr. D. E. Byth 

Dr. H. T. 
Clifford 

Dr. B. A. Barl ow 

Mr. T. A. Bull 

Breeding and genetics of tropical pasture 
legum es with particular reference to the 
genera Phaseolus, Glycine, and Indigofera . 

Cytogenetics and breeding in the genus 
·Sorghum with special r eference to Sorghum 
almum. Apomixis in Pasp alum. 

Bre eding and genetics of th e tr ee legume 
Leuca ena glauca. 

Breeding of surrnner pulse crops, with 
particular r efer ence to inheritanc e of 
quantitativ e char act ers in th e soya bean. 

UNI VERSITY BOTANY DEPA,,-qTMENT. 

Experiment al t axonomy of the Genus Banksia and 
Euca lyptus. 

Cytogenet ic al i nves ti ga ti ons i n Austr alian 
wheat varieties. 

Cytota xonomy and phylogeny in Sacch arum 
and alli ed genera. 

Mill Road, 
St. Lucia. 

Mill Road, 
St . w.cia. 

Mill Road, 
St. Lucia. 

Mill Road, 
st. Lucia, 

University , 
George St. 

University, 
Geor ge St . 

University, 
George St. 



THE GENETICS SOCIETY OF AUSTRALIA 

Conference - May 25th and 26th, 1961 

A B S T R A C T S 

Quantitative Inheritance in Leuc ae na glauca. 

- Mr. S. G. Gray, , C. S. I. R. 0., Cunningham 
La3oratory, Brisbane. 

L·eucaena glauca co mprises a nu mber of fairly uniform and 
st a ble va rieties which may be grouped into three broad types 
differing in growth habit, v~ge ta tive vigour, and time of 
flowering. Inter-v a riet a l differ ences a re mainly quantitative. 

Measurements of plant ch a racters were an a lysed in order 
to define v a riet a l differences a nd select pa rents for crossing, 

A series of inter-v a riet a l crosses h a s bee n mcJ.de, using 
five va rieties as pa rents. F 1 progenies have been measured for 
si ze ch a rabters, ·a nd in a ma jority of observ a tions the F means 
approximated the values for the higher pa rental lines. ~eterosis 
occurred in some instances. 

Growth type appears to be inherited on a monogenic basis, 
t a llness being domin a nt or parti a ll y domin a nt. 

Evi dence for differences in combining abilit7 is being 
examined in a di a ll e l series. Compa ris on between F1s and parental 
lines a s mea sures of the potenti a l va lue of crosses, is being 
studied. 

Methods of a ssessing for age yiel d , a n d metqods of 
selection foi ·quaritit a tive ch ~r ac t ers; a re being studied in 
F 2 an d F

3 
ma terial. 

Chromosome mechanics of some x1x2Y s ex chromosome 
syste ms. 

Professor M. J. D. White, University of 
Melbourne. 

In early Tertiary tim e s (probably in the Oli g ocene of 
Miocene) a tr a nslocation took place in a cert a in species of 
Praying r-'.ian tid. This wa s a tr an slocation between a metacentric 
X chromoso me and a metacentric autosome, and it converted an 
XO:XX sex ?h~omosome_ mech~nis m i~to an X1X?Y: X1x1x2x? one. 
Over 300 living species, included by t ax6nOmists ln -at least 16 
gener a , a re descende a fro m th a t on e species in which the 
tr an sloc a tion occurr e d~ 

In the x1x Y s peci e s a triv a l ent is for med a t meiosis in 
the male, in whicg the X

1
R limb · pairs with YL an d the X2L limb 

pairs with YH. Chi a smat a a re for med in very short distal pairing 
se gment s . 

. In th G 1:i.ustr a li a.n species Rhou.ona.ntis pulch e ll a a further 
tr an sloc a tion h a s occurred, betwe en the tips of X1R and X2L, with 
survival of one of th e or:_iginal chromosQme_s an . or'.Le o the 
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A B S T R A C T S 

Quantitative Inherit an ce in Leuc ae na glauca. 

- Mr. S. G. Gray, . C. S. I. R. 0., Cunningham 
La~oratory, Brisbane. 

Leucaena glauca co mprises a number of fairly uniform and 
st able va rieties which may be grouped into three broa d types 
differing in growth habit, v:ege t a t i ve vigour, and time of 
flowering. Inter-v a riet a l diff eren ces a re mainly quantitative. 

Measurements of plant ch a racters were analysed in order 
to define va riet a l differences and select pa rents for _crossing. 

A series of inter-v a riet a l cross es has bee n ma de, using 
five va rieties as pa rents. F 1 progenies have been measured for 
si ze ch a racters, ·and in a majority of observations the F means 
approximated the v a lues for the higher pa rent a l lines. ~eterosis 
ocburred in · some inst ances. · 

Growth type appea rs to be inh e rite d on a monogenic ba sis, 
t a llness being dominan t or partially domin ant. 

Evidence for differences in combining abilit7 is being 
examined in a di a ll e l series. Compa ris on between F

1
s and parental 

lines a s measures of the potenti a l va lu e of crosses, is being 
studied. 

Methods of assessing forage yield, a nd methods of 
selection for ·quantit a tive ch o.r ac t ers; a re being studied in 
F2 and F

3 
material. 

Chromosome mechanics of some X1X2Y sex chromosome 
syste ms. 

Professor M. J. D. White , University of 
Melbourne. 

In early Tertiary tim e s (probably in the Oli g ocene of 
Mioc ene ) a tr anslocation too k place in a cert a in species of 
Praying r1antid. This was a tr an slocation between a metacentric 
X chrom oso me and a metacentric au t osome, and it converted an 
XO:XX sex ~h~omosome . mech?-nism ir:to an X1X?Y~· x1x1x2x? one. 
Over 300 living species, included by t a.x6nOmists ln at least 16 
gene r a , a re 6escende d fro m t ha t on e species i n which the 
tr ans loc a tion occurr e d~ 

In th e X1X~Y s pe ci es a triv a l en t is for med a t meiosis in 
th e male, in whicn the X1R limb · pa irs with YL and the x21 limb 
pairs with YH. Chi a smata a r e for med in ver y short distal pairing 
se gments • 

. In th e Austr a li an s pe cies RhoJomantis pulch~lla a further 
tr ans loc a tion ha s occ u rr ed , betw een t he tips of X1R and X2L, with 
survival of one of th e origin a l chromosomes an · orte of the 
translocate d ones . 'i 'h e; ef f ect of this is th a t X_1li ana. A2L now 
both pair with th e s ame limb of the Y, leaving the other limb 
fre e . The i mplic a tio ns of this unique cy to gene tic mechanism, 
from the st andpoints of syna p sis, ch i a sma formation and meiotic 
orient a tion will be discussed . 



2. 

- ~--' ... 

Genet ·ic conditions whic h pro mot e speci e s formation. 

- Dr. H. L. Ca rson, (C/- :Uepart ment of Zo.olo .gy , University 
of Melbourne.) i)epa rt ment __ of Zoology, Washington 
Univ e rsity, St. Louis, Misso ur i, U.S. A. 

Sel ection may f avor e it he r t he h omoz yg ous con dition for a 
giv en a ll e l or ~ohro moso rnal str uctur e (ho mos e lectio n ) or a lt e rn a t­
ively, it may · f av or th e.' he t%:rozygous con dition (he t eros e lee tion). 
Homoselecti on appea rs to occu r espe ci a lly in na tural popul a tions 
which s..r e s mall, inbr e d an d hav e high r ~combin a tion indices, 
such a s m&rgin a l popu l a tions of co n tin ental p olytpic spe cies. 
The r e sult is ch ~r a ct eriz ed by dir ection a l movement of gene 
frequ enci es and ·a t enden cy t oward fix a tio n of a ll el s or 
chro mos ome st ruc t ures in t he h ono zygous con diti on. Genetic 
vari a bility te nd s to be de pl e t ed and t he popu l a tio n a tt a ins an 
ad just~ent ba sed on ge netic a ll y f ix e d adap tive fea tures. Such 
div ergen t isol a t es prov i de ampl e oppo rtunit y f or sp eci es f or mation~ 
On th e othe r hand , gene tic adju st wen t t hroug h he terosel e ction 
le ads to ba l anc e d po ly morphis ill and st abilised gene frequ en ci es. 
Un der circumst anc e s whe r e depe nden ce on ·he t e ros ele ctio n becomes 
pa r tia lly or co m;_)l etc l y obli g.J.tory in a spec ·ies, t h is condition 
will have a r e t ~r ding r d ther th an a pr omot in g dff ect on species 
for ·nation. · 

·,_··· 

_\. s ex lin ke d inv e rsion i n a Chlronoo.i 

- Mr. Jon ~a rti n , Zoology Depdrt ment, Univ e rsity of 
Melbourn e . 

An inv 8rsion in ·th e thir d chro mosome of the chironomid 
Ch. (Kief fe rluru s ) int ,~_rti nc t us was foun d to r egu l c1rly show a 
frequency of heter ozygote s in excess of 50 pe rce n t. When th e 
ma teri a l was sex eli., t lrn mal es were fo un <J t o have a si gn ific an tly 
higher frequ enc y of he terozygotes t han t he fe males. lt wa s a lso 
foun d t ha t t he co mmon h omozy go te in tho m~l es wa s r a re in fe males 
and vice vers a . 

An hy ~oth esis to exp lain th ese results ha s be en 
f or mul a t eu . · 

.- , · 

· .. ' ' . 

Int _erspecif i c · dybri di za ti on in .-Phal a ris. 

- Dr. J. H. ric i illi am, C. S .I. R.O~, DiYision of Pl ant 
In austry, Can berr a . 

The t echniq ue s and r esu lts of crossing Ph a l a ris tub eros a 
and Phal a ris · a ru ndin a cea a r e presented. Also th e cytogenetics . 
and performanc e of th e F hybrids and th e ir a llopolyploid 
deriv a tives a re discuss e d in r e lation to the evDlution a ry 
signific anc e , ~nd th eir pot en ti a l f or plant improve ment. 

\ 
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The Eff a ct of Environ ment on Resp ons e to Sel ection 
for BoQy We i ght _ L1 Tri bolium ca st aneum. 

- Dr. H. W. McNary, ~ir ector of Poultry hese i rch, 
_1ep c rt ;:ien t of AnL :a l Husb andr y , Univ e rsit y of Sy ciney . 

. Two popul a tions of Triboliu m ca st Rneum we re subjected to 
in dividu a l s e l ection for incr eHs a d b ody we i ght in two Gnvironm ents 
for nin e g8ne r a tions. The oxpa ri ment wa s r ep lic a t ed . Lev els of 
r e l o.tiv e hu midity consti tut 0d t ha diff Gr enc e bdtwe ~m environm ents. 
One popul a tion wa s s el ect ed a t 70 + 1 per cent relative humidity, 
th 6 oth 5r a t 40 ± 1 pe r c ~nt r e l a tiv e humi dity. , temper ~ture of 
91 + 1 F. wa s r:1faint a in s;d in both environ ,;1ants. Th0se humidities 
were-known to diff e r i n th e ir e ff ect on th e ch a r a cter bo dy weight 
by about 10 pe r cent, bo qy _ we t gh t be in g gr ea ter in the higher 
hu nidity th an in th e low er. Popul a tio n si ze and s e l ection intensity 
were const ant in popul a t i ons within r ep li c a tions thro ugh out the 
exp e riment. 

Althou gh s el 0ction wa s ba s etl on t he ability to perfor m in 
onl y on e env i ron ~en t, e~ch popul a tio n wa s t e ste d in th e opposite 
environm ent ea ch ge ner ~tion. This wn s a.one by th e us8 of pedigreed 
ma tin gs ma de ea ch gen e r a tio n by cho osing ~a r ents a t r an do~ each 
gen e r a tion fro m t he poyul a tions und e r s e,L ~cti on. ih es 0 _were 
mani -pul.c,.t e d in su ch a way th _.~t equ '':1.l numb.ers of- .s.i-b.s . .we re produced 
in th e · two envi·ron :·1ents. The proc _edur e made p ossihle an -evalu a tion 
of pe_rf or nanc e in t ha opp osit e envi ron oe n t, intr a - ge ne r a tion cs tj­
m_a tes of ::L ri tE.1.bili t y ba s e d on .va ri a nc 0 CO!T;)One:;nts, h e rit a bility 
esti r:1at os by t he t 0chrri qu 2 of r eg r e s s in g pro geny _ nea ns -on mid­
pa r ont v a lu c s, .. ex:3,.~in .~tio 11. of t h .) g0ne tic- anviroi n:1Gnt a l int er a ction 
thro ugh th a s i r G-'uflv-ir on,n,:mt i nt e r a cti on , and osti mat 8s of genetic 
corr e l a tions, whe r e p~ rfor manco- in t he two 0nviron o0nts wa s 
r 0gar dad a s two t r a it s . 

Good agr oeo ant be twee n pr ed ict e d an d obs e rv e d r e sponse to 
sel ection wa s obt din ea f 6r t h ose p opu l citions s s l ect e d a t 70 per 
cent rel a tiv e hu mi dity a ft or a ch an ge in s e lection proc edur e s 
produc e d r e l a tiv e l y l ~r ga s e l ection diff e r enti a ls. Poor agr eement 
for popul a tions se l e ct ed a t 40 p~r c ~n t r ~l ~tiv o hu midit y wa s 
l a rg e ly a ttribut a bl e to in ~ffici ~n t s el ection proc ed ur e s. 
Po pul a tions s el e ct ed in th e l ow$r hu~i dity ga in ed a s we ll in the 
high Gr hu midity. 'Iha r ev e r se wa s not tr ue . Herit a.bili.ty of body 
we i ght wa s a1..,ou t th e s a;::ie in th e two envir oni,iEmts,- bGing 48 per 
cent in th e hi gh er hun idit y an d 44 pe r cent in th e low e r. 
Phenoty p ic va ri a tion in t he l owe r huwi dit y wa s ro u6h ly doubl e th a t 
in th e hi ghe r. Sinc e h0:rit -1bilit y we .. s ab ou t t he s ame in thc, two 
environ m~nts, t he co nclusion is th a t th e low e r humidit y wo~ld be 
th0 sup e rior environ 1;.1ent in whic1 to s e l 0ct for :i,ncre a sea. body 
weight, r eg~rdl e ss of whic h of t he two Gnviron ments might be used 
for re a ring offspring. 

A genetic and molecul nr ba sis for heterosis in 
Arabidop s is a~d Drosophila . 

- Dr. J. Langridg e , Division of Plant Industry, 
C.S.I.R.O., Canberra. 

Experiments with Arabidopsis have shown that the degree 
of. heterotic expression for a character is a function of the 
temperature. This is so, also, f or the av a ilable ex perimental 
data from Drosophila. An explanation of het Groeis, based on 
±c:::t,mn.o nn:f::,l~o---a_ ol!l c.:i :I::::\ :t1'-.~ ~ - :1 o 1 o~~ £ .o...._~ ,=-;J r-~ - ..;i - - ~ ~,.., ,......J,.. ..--,.~ 



for .oouy Weight L1 .fri bolium cas t aneuI:1. 

- Dr . H. W. Mcifa r y , ir ec tor of Poultry hese .trch, 
Lep ;::rt: '.len t of AnL :al Hus bandr y , Uni v e rsit y of Sydney . 

Two popu l a tions of Tribol i u~ ca st qneu rn were subjected to 
in divi dua l s e l ection for in cre ~sad boay we i ght in two environ ments 
f or nin a ge ne r a tion s . The expe ri ment was r ep lic a ted. Leve ls of 
r el a tiv e hu mi d it y constitut ed th G diff ere nc e between environ ments . 
One popu l a tion wa s se l ect ~d a t 7U + 1 pe r cen t relative huoidity, 
the oth 5r a t 40 ± 1 per c~nt r e l a t i v e humidity . 1. t empera tur e of 
91° + 1 F. wa s i'1ai nt a in 3d. i n both en vir oru,1ents . Tht]se hu mi dities 
were - known t o diff e r in their 0f f cct on the ch a r a cter boay weight 
by abou t 10 pe r cen t, boqy wetgnt be in g gre a ter in th e hi ghe r 
huoidity th an in the low e r . Popul a tion s i ze unu selection in ten s ity 
were const ant in pop ul a t io ns wit h i n r ep lic a ti ons thro ugh ou t t he 
expe ri ment . 

Alt hough sel ~ction wa s ba se tl on t he a bility to pe rfor m in 
onl y on e env i ro d 0n t 1 e~ch popul d tio n wa s teste u in th u opp osite 
environm en t ea ch gener ~tio n . This wa s done by t he us8 of pedigreed 
mat i ngs made each gener ~tio n by choosing ~ a r en ts a ~ r an tio~ ea ch 

· gener a tion froo the po~ul a tions under s ~l J ction. ihese _were 
mani pu l -1.t ed in suc .i:1 a WRY th ~t equ "-1.l nu mb.er s of .s.ib.s were produced 
in the · two onvi ·ro n--18nts . The proc du r e made po ssible an ·eva lu a tion 
of pe rf or -:iance in t t1e oppos i t 0 cnvi ron ue n t, intr a - g0nera ti on os ti ­
m_a t e s of _1..;ri t E1,bi li ty ba sad. on V;:;,ri a nce co.· JOn ,n ts, he ri t a b-ili ty 
esti1:Jat0s by th e t 0chrriqu 3 of r eg rGs sin; prog e ny _ nea ns on oi d­
p;..ir on t va lu es , _ cx :·:,_2i n . t i 011 o.i: th ~ g-:me ti c - enviroi: 11Jen t a l in teruc ti on 
th rough th 0 s ir c- 0nvi r on ,.aemt int er a ctio n , and est ima t es of genetic 
co rr e l a tion s, wh~ro p~rf or m~nc0- i n th a two 0nviron uonts was 
r cga r dad a s two t r a its . 

Good agr 0e~0 nt be twe en pr ed ict ed ~nd observ ed r esponse to 
sel ection wa s obLtin e0. for those p opulctt i ons s 0loctad a t 70 per 
cen t rel dtiv e humi city a ft e r a change in sele ctio n proc ~dures 
produc e d r e l a tiv e l y l ~r ga s e l ection di ff e r 2n ti a ls . Poor ag r eement 
for popu l a tions s~ l e ct cd a t 40 p~r cun t r 0l -~tiv 0 hu mi di t y wa s 
l a r ge l y a ttrib ut a bl2 to in ~ff i ciont se l 2ction proc ed ur 8s . 
Popu l a ti ons se l ect ea in the low 8 r hu ~i dity ga i ned as we ll in th e 
high e r hu o idity . Ih 0 r eve rs e: wa s no t tr ue . Horit a.bili.ty of body 
we i gh t wa s a1.., out th e; s ·:i.u<J in the two envi r on;",en ts , . bci ng 4-8 par 
cent in th a high er hu nidi ty and 44 pe r C\,n t i n th e l ower . 
Phenotypic va ri a tion i n the low e r hu~i di ty was ro ughly doubl e th a t 
in th e high e r . Sinc e h2ri t 1bi li t y w1s ab out th e s aoe in th e tw o 
onviron m~nts, th 0 co nclusion is th a t tha lowvr humidit y woql d be 
t hv su pe rior en viro n~ent in which to salect for incre a seu body 
weight, reg _r dl ess of w~ich of th e two onviron o0 nts oight be used 
for r ea rin g offs p rin g . 

A gen e tic and molecul ar basis f or heterosis in 
Arabidopsis an d Drosoph i l a . 

- Dr . J . Langrid ge, Di visi on of Plant Industry, 
C. S.I.R . O., Canbe rra . 

Experiments with Arnbidopsis have shown th a t the degree 
of heterotic axpr essi on for a charact e r i s a function of the 
tempe rature . This is so, a lso, f or the ava il able ex pe rimental 
data ·fr om Drosophil a . An e xpl anat ion of hetGroeis, based on 
temperature-s ens itive alleles has be en formulated and teste d 
with Arabidopsis . 
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Experim ents on th e Evolution of Genes. 

- J. Langridge, Division of Plant Industry, C.S.I.R.O., 
Canberra. 

The evolution of the higher t axonomic groups requires 
the origin of new gen e s and new enz:-'tnes, as well as quantitative 
changes in the level of gene action and losses of gene s by 
mutation. At present ther e is no knowledge as to how new genes 
arise, l a rgely becaus e bona fide examples of mutation involving 
qua litativ e chang e s in gene function have not been found. 
Preliminary experiments,d es-ign ed to provid e information on this 
question, have bee n made with th e glycosidas es of Escherichia 
coli. 

The action of a gen e controlled enzyme in the 
evolution Trifolium Repen s L. popul ations. 

- Mr. H. Daday, C.S.I.R.O., Division of Plant 
Industry, Canberra. 

The geographical distribution of Ac, Li gene fr equen­
ci e s in Trifolium r epens was found to be correlat ed with the 
winter isotherms (Daday, Heredity, 1954, 1958). The pr e sent 
pn~er conc erns th e int eraction between substrate (lotaustralin -
Ac) and enz yme (lin amerase - Li), its environmental sensitivity, 
··its effect on the metabolic proc es s e s of cells and its rel ation 
to the mechanism of -gene clin e formation in T. -----

The Problem of Cytologic a l r ace s i n Mor abin e 
Gra sshopp ers 

- Professor M.J.D. Whit e , Univ 0rsity of Melbourne 

In at l ea st six sp eci e s of Austr alian Morabin e 
grasshopp ers we have t be phe nomenon of cytological rac e s 
differing in r esp eqt of chromosom al fusions or dissociations 
or pericentric inv ersions in s ex chromosom e s. The evid enc e , 
although still incompl e~e , i ndic at es th at in th ese cas es 
ther e is n ow, or was until human i nt erf er enc e with th e 
habit at, an exc ee di ngl y narrow zon e of overlap betwe en th e 
two rac e s. It is a s sume d th at th e zon e of _ overlap is kept 
narrow by a combin a tion of nega tiv e het e rosis and low vagil­
ity. The chromoso mal r ea rrangem ents conc ern e d ar e as sumed 
to have e s ta blish ed t hemselves in th e first i nst anc e in 
strongly isol at ed pe r iphe r al p opul ati ons as a r esult of 

homozygot e su1,eriority . 1he y are quite d iffe r ent in ) r inciple 
t o rea rr ang aments which give rise to ba l anced cyto genetic 
:pol ymor phis ms. 

Estimation of gene tic va ri anc e caus ed by 
competition betw een vari eti e s. 

- Dr. J .c. Skin ne r, North ern Sugar Experiment 
Station, Gordonval e , Quee nsland. 

When the s amG sug ar cane vari eties were ·compared in 
thr ee-row and in s i ~gl e-row (4 s ett or si ngl a-sto _ol) plots, 
the genetic v arianc e for yi eld was g r ea tly "incre:1s ed by compet-
; +.i <Yr. i n ±:bg g -j n..D: ~ ow ~ .._..,_,u.,,,_, _ _,..___ m :1-...bo_m.o± 0 ..D.-C1J m od _o :icu:,.:nn ocu, :nd -,:-i ,...c,_ 



- J. Langridge, Division of Plant Industry, C.S.I.R.O., 
Canberra. 

The evolution of the higher taxonomic groups requires 
the origin of new genes and new enzYmes, as well as quantitative 
changes in the level of gene action and losses of genes by 
mutation . At present there is no knowledge as to how new genes 
arise, largely because bona fide examples of mutation involving 
qualitative changes in gene function have not been found . 
Preliminary experiments,designed to provide information on this 
question, have been made with the glycosidases of Escherichia 
coli. 

The action of a gene controlled enzyme in the 
evolution Trifolium Repens 1. populations . 

- Mr. H. Daday, C.S.I.R.O., Division of Plant 
Industry, Canberra. 

The geographical distribution of Ac, Li gene frequen­
cies in Trifolium repens was found to be correlated with the 
winter isotherms (Daday, Heredity, 1954, 1958). The present 
pn~er concerns the interaction between substrate (lotaustralin -
Ac) and enzyme (linamerase - Li), its environmental sensitivity, 
·its effect on the metabolic proc esses of cells and its relation 
to the mechanism of gene cline formation in T. repens. 

The Problem of Cytological races in Morabine 
Grasshoppers 

- Professor M.J .D. White, Univorsity of Melbourne 

In at least six species of Australian Morabine 
grasshoppers we have t he phenomenon of cytological races 
differing in rospeqt of chromosomal fusions or dissociations 
or pericentric inversions in sex chromosomes. The evidence, 
alth9ugh still incomple~e, indicates that in these cases 
there is now, or was until human i nterference with the 
habitat , an exceedingly narrow zone of overlap between the 
two races. It is assumed that the zone of overlap is kept 
narrow by a combination of negative heterosis and low vagil­
ity. The chromosomal rearrangements concerned are a s sumed 
to have established themselves in the first instance in 
strongly isolated peripheral populations as a r es ult .f 

h omozygote s ur eri or i ty. ::hey ara qui t e o i ff ere nt in ) rinciple 
to rearrangem.ents which give rise to ba lanced cyto gen etic 
polymorphisms. 

Estimation of genetic variance caused by 
competition between varieties. 

- Dr. J.C. Skinner, Northern Sugar Experiment 
Station, Gordonvale, Queensland . 

When the same sugar cane varieties were compared in 
three-row and in s i:::igle-row ( 4 sett or singla-sto.ol) plots, 
the genetic variance for yield was g rently incre:1sed by compet­
ition in the single-row plots . A mathematical model representing 



5. 

competitive situations in plots of different sizes was used to 
partition th e 2geil.'et ic va riance for yield under competitive 
conditions (oG) into a portion due to tru e y i eld in pure stands 

(o~), a portion du e to genet ic diff Gr en ces in compe titive ability(~~) 
ana a portion due to covarianc e betwocn true yield and 
compe tition. That is, G = g + c and 

02 = b 2 + o . 2 
G g c 

27 = 15 + 5 

99 = 15 + 59 

+ 7 

+ 25 

for r a toon 54-sett plots 

for ratoon 4 sett plots 

The genetic corr e lation between true y ield and competition (r) 
was+ 0.42 in th e above trial and rang ed be tw een + 0.19 and -
+ 0.55. 

St at istical methods for calculating missing plot 
values, optimum plot size, and ordinary significance tests . . 
are shown to be inv alid for small plots unless competition 
is considered, a nd failure to co nside r the e ff e cts of com­
petition may lead to serious errors in s tudi es of biometrical 
genetics and selection. 

The spread of genes in random mating control 
populations 

- J.W. James, Department of Animal Husbandry, 
University of Queensland, Brisbane. 

An expression is deriv e d for the sampling variance of 
gene frequ en cy in random mating control populations where the 
sampling is without replacement . The equati on is r a th er com­
plicated, but under the assumptions of constant size of breeding 
p9pulation and equality of sEix ratio c an be considerably simpli-
fied. The effe ctiv e size of the p)pulation turns out not to be 
ind ependen t of the number of individu a ls a vailable f or sampling, 
but if this number i s fai rl y large its effe ct may be ignored, 
and the .eff e ctiv e siz e is approximately N + 1, whare N is the 
effective siz e under sampling wi th replacement. 

Changes ·in the proport i ons of genes from diff erent 
ancestors as e stimat~d from pedigrees are sh own to be closely 
relat e d to th e eff e ctive populati on siz o . 

The design of control populations is discuss ed in 
r e lation to the int era ction of genetic drift and the error 
arising from sampling of ph enotypes. Under some conditions 
genet ic drift i e a minor sou rc e of er ror. 

The molecular bas is of S . Bromod e oxyuride inhibition 
of the pr oduction of infective vaccinia in·human 
tissu e cultur o c ells 

- Dr. C.I. Davern, C.S.I . R. 0 ., Canberra, (A.N.U.) 

5-BUDR, nr,, anol og of thymidinc, wh0re ad ::1ed to 
vaccinia ir~ ect od K.B. ce lls pr~vents th - pr oduction of 
inf e ctive P.artic l e s. HowevGr, c onj ugatad flu r&sccmt-a _nti body 
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genet ic va riance for yield under competitive 
co nd itions (oG) into a portion due to true y i eld in pure stands 

(o~), a portion due to genet ic dif f8 r en ces in competitive ab i lity 
ancr a portion due to cov ar i an ce betw een tru e yield and 
com~etition . That i s , G = g + c and 

02 = b 2 + 0 2 
G g c 

27 = 15 + 5 

99 = 15 + 59 

+ 7 

+ 25 

for r atoon 54- sett plots 

for ratoon 4 sett plots 

The genetic correlation between true yi el d and competition (r) 
was+ 0 . 42 in th e above trial and ranged between+ 0 . 19 and -
+ 0. 55. 

St at istical methods for calculating missing plot 
valu es , optimum plot size, and ordin a ry significance tests . 
are shown to be inv alid f or small plots unl ess competition 
is considered, a nd f a ilur e to co ns id er the e ff ects of com­
petition may lead to serious e rrors in s tudi es of biometrical 
genetics and sele ction . 

The spr0ad of genes in random mat ing control 
populations 

- J .W. James, Department of Animal Husband ry , 
Univ ersity of Queensland, Br i sb ane . 

An expressio n is derived f or the sampling va riance of 
gene freq uen cy in rando m mat ing control populations where the 
sampling is withou t replaceme nt . The equati on is rather com­
plicated, but unde r the assump ti ons of const ant size of br eed ing 
pppulation and equa lity of sex ratio can be co ns id erably simpli-
f ied . The effe ct iv e sizo of the :r:opulation turns out not to be 
ind ependen t of th e number of individu a ls ava i lab l e f or sampl ing, 
but if this number i s fai rl y large its effe ct may be ignored , 
and the . effectiv e siz e is approximately N + 1, where N is the 
effective size under sampling wi th replacem ~nt. 

Changes in the proport i ons of genGs f rom diff er ent 
ancestors as e stimatvd from ped i grees are shown to be clo se ly 
rel a t ed to th e effective population sizo . 

The design of control populat ion s is discussed in 
r 0lation to t he int Gra cti on of genet ic drift and th e e rror 
a ri s in g from sampling of ph8notypes . Undor some conditions 
genet ic drift is a minor source of error. 

The mole cul ar bas i s of S . Bro mod -oxyuride in h ibition 
of the pr oduction of i nfecti ve vaccinia in · human 
tissue cultu r e colls 

- Dr . C.I . Dav0rn, C. S .I. R.0 .~ Canber ra , (A.N . U. ) 

5- BUDR, nn anolog of thymidinc, whor e ad je d to 
vaccinia inf oct od K.B. ce lls pr~vents th e pr oduction of 
in fe ctiv e particlos. Howev Gr, c on jugat-a flu oras cunt - an tibo dy 
staining reveals t hnt th ese cells ~roduce v irus spe cifi c 
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protein, o.Ad that tho viral DNA is capablo of replicating 
~ftor exposure to 5-BUDR. Indeed virus particles nre _formed 
in high yields. 

Results are pr 6s ented to s.how that vo.ccinia DNA 
incorporat e s 5-BUDR on replic a tion, and that this incorporation, 
in addition to incr0asing the den sity of the DNA, pr obab ly 
l eads to its fragmentation . These fragments, though capable 
of replication, only rar e l y , if at all , combine to form complete 
infectiv e genom os . 

On total ad ditiv e genet ic variance in th e case of 
certain mating sy st ems 

- ·Dr . . F.E. Binet, C. S .I. R. O., Poultry Rosearch Centre, 
Werribee, Victoria. 

Complement in g the description of-the manne r of cha nge of~: 
when£ is ch ange d but ~ and -f are kept const r-mt, an analogous 
description is given for o:;_ - Thr ee main kinds of this 
mannar a re s hown to ex ist, vi z: a s E is incr ea sed, (i) 
o~ might de cr ease throu ghou t its en tire range ~ (ii) 
de cr ease throu~ ho ut small values of F and incr ease over the 
larg e va lu es; (iii) incr ease thro ughout the ent :i.r e r ange of .f, 
It is shown th at th e conditions det e rmining which of these 
alternative moann ors is the relevant one ure: (1 ) whet he r tho 
more, or th e less fr e que nt alle l e is domin3nt ; (2) the relation­
ship bet ween th e degr ee of d ominan ce and the diff erenc e of the 
fr eq uen ci g;s of the a ll eles . It i s noted t-hat in th e case of 
oqual fr e quen cy of the t wo a ll eles (irr aspo ct iv e of the difference 
of the two fr e quencie s) th e manner den ot ed abovri by (iii) is the 
r el evan t ono . For tho cases , wher e the mann er deno t ed by (ii) 
is r olevants the value of F at which th e bound a r y between do­
cr ease and incre a s e is pl ac e d 7 i s det e rmined by th e two cir­
cumstanc os,d enot e d ab ove by (1) nnd (2) . 

No assertion i s made . th a t the cha ngGs de s cr ib ed take 
'p lac o under actual b iolo gic a l conditions in such a simple . 
manner; it is pr act ic a lly c2rt c1in that in most biological pro­
cess e s where F ch anges , a concomitant _change of f-1a,nd, 
possibly , s omot i mos a l s o a chang e of~ i--- takes nla co . 
None theless it is cl a i med t hat th e s e d0scriptions ;ontribute 
to the conc eptu a l cl arif ic a tion of some aspects of bi ometrical 
population - genetics a nd of its app lic ations. 

Maternal ef fe ct s on Vi br i ssa gr owth 

- Miss B. Ki ndred, C.S.I.R.O., Division of Animal 
Genetics, Sydney . 

Experiment s in s election in t he breeding of secondary 
vibrissae in th e house mouse are be in g condu cte d on a stock in 
which the t abby ana · brown genes ar e s egregating . 

Mat ernal effects of mutant females on the vibrissa 
score of their progeny have been observed . ·These effects hav e 
been investigated in the selection sto ck, ~ock derived from it 
and tab by inbred backcross st ock. 
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A Study of Va ri a tion in Hei gh t ant Matu rity in Ti nothy, 
Phl eurn Pr a tense. 

Dr . R. W. ~ownes . 

Di a ll e l crossin g gro ups of supe rior timot hy clones were 
set up . Cross Gs were made by p~r wittin g mut ua l pollin a tion 
betw ee n pa irs of clon e s un ~e r ca ges . ~a turit y differ 0nc es ac ong 
clon e s were cons i de red t o contribut e t o some self -f ertiliz a tion 
when single crossing wa s a tte op ted by this ue t hod . 

Sin gle -c ross a nd S1 pr oge ny fro m 1959 seed, a s well a s 
pro pagules of pa r en t clon es , wer o gr own in t he field. Each was 
r ep r e sented by Q popul a tion of 40 p l ants. These were eva lu a ted 
for uaturity nnd he ight in 1960. 

Differenc e s be tween so oe r eciproc a l singl e crosses were 
detected by st · tistic a l t es ts app li eci t o po pul a tion !Ileans and 

• va riances. This in dic a ted th a t sin g le-cross progenies contained 
some selfed p l ants. However, th e mean of reci pr oca l single 
crosses apprbxim ~t ed the mi d- pa r en t va lues. This suggested th a t 
genes with a da itive action controll ed expression of height and 
matur ity. 

Combining ab ility estim a t e s we r e derived fro m single-cross 
means . Midp ,:;t,rent va l ues were a lso used to Gsti mate co mbining 
abilit y of parent clon e s in t e r ms of a dditive gone action . Devi a tions 
of sin g le cross CO !, bining ability esti mates from t h ose based on 
mid pa r en ts in a ic a t ed the ef f ect of non - a da i ~iv c gene action and 
selfed p l ants in p rog eni e s. 1his ef f ect wa s small. 

It wa s conclu 6e d th a t pa r en t a l phen otypes give a good 
in _di cation of th a exp ected h e i ght a nd ua.turi t y of progeny and 
a lt hough some self - f e rtiliz a tion occurs when sin g l e crosses a re 
a t te mpte d , it ··is not of gr ca t pr r.1.c ti c a l cons eq u en ce. 



8. 

- The Inh e rit anc e of Res ist an ce to Blue Mould (Peronospora 
t aba cin a-~dam ) W{thi n th e Genus Nicotiana. 

Mr. Harold W. Lea , Toba cco Gr owe rs' Asso c i ~tion, 
lfyrtl e for d, Victori a . 

Blu e Moul d (Pe ronos po r a tab a cin a Adam) ha s been a serious 
dise a se of tob acc o in Austr a li a an d A~e ric a . In 1957 it appea red 
for th e first ti me in Euro pe , and l a st y eJ r de stroy ed th e major 
pa rt of th e cro p th e r e . 

Att empts to pro duc e ·com~erci a ll y a cc ep t able r e sistant 
varieties have un til r 0cen tly f a il ed . Thi s pa per de scrib e s a 
study l ea ding to th e production of t he world' s first comc8rcially 
acc ep t abl e r es ist ant va ri e ty. 

Only sli ght r e sistanc e ha s been fo uno na tur a lly in any 
va ri e ty of _!i. t aba cul.J L. Hesu l ts fro :r:1 a t te 1:1pt s to pro ciuce r e sis lant 
.mutants by high frequ ency r a di a tions _hav e n ot been promising. 

I m~unity to high r es ist ance to blu e moul d is known to exist 
in three species nat iv e to t he Aoeric an Cont inent, and in more 
th an nine speci es wh ich a r e in di gen ous to Austr a li a •. 

Int e rs pe cific hybri dis a tion be twee n H- t abacum and seven 
r es ist ant species w2.s e ff ec t ed . Excep ting for !{ . ~se:i,_ Lomin . 
resist anc e was fo und to be due t o poiygenic, pa rti a lly dominant 
inh e rit anc e . 

Res ist ant va ri 8t i es , le a f of whi eh has been a ccep te d 
co rm:uercially, h~ve been se l ec tc d fro o t he fo urt h ba ckcross of 
1!, tab acum va ri e ty Hi cks wit h t ho amlJhidi p loi d. _N. d.ebneyi-t aba cum. 
Resist anc e appe a r e d to be due to a major f a ctor, and one or more 
oth3r f a ctors, and is pa rti a ll y do; .. in ant. i,not he r lin e se l ecte d 
fro m t he s ame pedig r ee but a t t ne l ev e l of t ho t h ir d ba ckcross 
ha d rec essive r es i s t an c e t hou ~h t to be due to dou ble recessive 
inh e rit anc e . 

The commerci a l r esis t ant va ri e ti e s cytologic a lly r ese~ ble 
N. t a ba cum va r Hic ks . The r e i s no evi den ce of a li en chromosome 
s ubstitutio n . Ve ry s ··.J.1all s egIJents of 1~. debneyi app ea r to have 
been tr ansloc a ted onto cnro Qosomes of ~ - t abacu m. tr ~ns loc a tion 
and br aal cing up of undesi r ablo chtcr r.l.ct e ristics li nked wit h 
r es ist anc e was prob ab ly he l ped by th e us e of two v e r y dissi mil a r 
va ri Gti e s of H- t abacum , which prob ab ly ha.ve v e r y a iff erent gene 
~rr angemen t s and chro oosoIJe s tr uctur es . 

-

I' 
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