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ABST~ACTS 

R.D. BROCK - Natura l h ybrid iz a tion in Danthonia. - -·--- --
The ge nus Da nthoni a (Wa ll ab y grass) h a s be e n report e d a s 

c l eisto gamous a nd self - fertilizing (Cash.~o r e , 1932). A study of plants 
coll ec t e d from th e f ie ld shows th a t within a nd be tw ee n species there is 
consid e r a bl e va riation in flor a l morphology a nd de gr ee of cl e istog a my. 
Pl ants studied were diploid, triploid, tetr ap loid, pentaploid, hexap loid, 
and oct r:.p loido Cytological studi e s -ch11S confirm the existence of some 
natur al hy bridiz a tion~ This is d i scuss e d in rel a tion to th e taxonomy 
of th e gen us o 

D. G. CATCHESIDE -------- Double reduction and numerical non-disjun0tlon in 
t e traploici maiz e o 

Tripl ex he t e rozygot e s may produc e game t e s carrying only r e cessive 
gen es e ither by doubl e r e du .:;tion. or thro ug h nume rical non-disjunctio11, 
which occurs a t a r ate of 5 or mor e pe r c en t pe r chromosoree (I Which 
proc e s s has contribut e d in a pa rticul a r in s t a nce ri:ay be deterr ;:,,i n~ d by 
c y tol og ic a l exam in at i on of th e ex cept ion a l i nd ividu a ls in a b a ckcro s s. 
The results of a n n t tem[J t to e sti mat e th e magnitu ed of th e two factors 
for th e sug ary lo~us will b,:; de scribed; furt he r e xpe rim emts u r e U,.""lder 
way f o:." t he yel low l ocus~ 

~CLARINGBO~:Q. - 'l'h e des ign of ex pe rim e nts in Bi ometr i ca l Genetlcso 

In order to obtain accurate e sti ma t e s of ge n e tic param e t e rs ' Such 
as herita bi lity , Math e r 1 s D and H etc., t he varianc e s a nd covarianc e s 
of charact e ristics of c e rtain populations of individuals must be lmown 
with pr e cieiono Th e pre cision required is only obtain ab l e with many 
obs e rv a tions e Thus most work i n biQm e tric a l gen e tics ha s b ee n 
carr ied out wi th pl a nt s or !2~ <?.PE:1-1~, where t h ous ands of .obs e rv a tions 
ar e possible. With mi ce and otner mam:;1D.ls th e numb e r of observations 
p ossible is much reduced. It rnay &lso b e doubt e d if it is economically 
justifiabl e to · measure thousand s of mice for the sole purpose of 
e sti mati n g genetic pa r a me t e rs, In this pa per me thods ar e introduced 
by which gen e tic parame ters may be e stimat ed in the cours e of 
exper i men ts with othe r pri mary aims • 

.!.h_D~.P.!: .. :f - Correl a ti on betw een ch e mical and moI'pholo g ical character 
variations in wild popul a tions of Trifolium r e pens L ., 

P·r e viou s work (Here dity, 1954) has disclos e d cyanog e n e tic glucoside 
a nd e nz yr:ie ge n e cl in e s in Europ ea n n a tur a l populations of T. r e pens. 
Tr.1e dis tr ibution of white l ea f mark i ng fr e quen ci es ha s now~b ee n, studi e d 
in th i s mat e ri a la 

Thes e l ea f markin gs a r e g ov e rn ed by a s e ri e s of multiple alleles 
(Br ewba ke r & Ande rson , 1952). 

The distribut ion of t he a ll e l e fr e quencies a n d th e oc cu rr e nc e of 
th e diff e r e nt i n t ens iti e s of l eaf ma rk in g have b ee n scor ed in wild 
populations ~ 

Thef r e qu e nci e s of r e c e ssive allele, t:1e distribution of dominant 
all e l e s 1 and th e int e nsity of leaf markings is c orrelat e d with 
geogr aph ical distribution~ Th e re were signific a nt correlations 
be twe en th e distribution of the genes controlling leaf markings and 
those controllin g ch emical charact e rs in natural populations of To r epen s 0 
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R.D. BROG¥;, - Na tur a l h ybr.idization in p a nt h oni a. 

The gen us Da nthoni a (Wa ll a by grass ) h a s been r epo rt e d as 
clei s to gamous a nd se lf-f e rtil izing (Ca sh.~ore , 193 2 )~ A study of plants 
coll ec t ed from t he field shows that within a n d between species there is 
con sid e rable v a riation in floral morp holo gy a nd degree of cl e isto ga my., 
Plants st,1di e d were diploid, tri p loid, t e tr a plo id, pentaploid, h exap loid, 
and oc t tcp loid o Cy tolo g ical studi e s ·ch1 1S confirm the existence of some 
natur a l hy bridiz a tion~ This is d i scuss e d in relation to th e tax onomy 
of th e genus o 

D .G. CATCHESIDE -~- .----- Double reduction a nd numerical non-disjun0tlon in 
tetraploici maize o 

Tri plex h e t e roz ygot e s may produc e gam e te s carrying only r e cessive 
genes e ith er by doubl e r edue; tio!l or thro ug h num e rical non-disjunctio11, 
which occurs a t a r ate of 5 ·or mor e p e r c en t pe r chromosom e" Which 
proc e s s has contribut e d i n a pa rticul a r in s t a nce ri:ay be det e r r:--.i n~ d by 
c y tol og ic a l exam in at i on of th e exc e ptio n a l i n dividu a ls in a b a ckcro s s., 
The results of a n a tt e mp t to e s ti ma t e th e mag nitu e d of th e two f a ctors 
for th e sugary locus wi ll b0 de s c r ib e d; furt he r ex p e r im e nt s u r·e und e r 
way f o~ th e y e l lo w l ocus9 

P.J. CLARI NGBOLD - 'l'he de sign of e xp e rim e nts in Bi ome trica l Geneticso 

In or de r to obt a in a ccur a t e e sti ma t e s of g e ne tic paramet e rs ·,such 
as herita b ility, Mathe r's D and H etc., t he varianc e s a nd covarianc e s 
of charact e ristics of ce rtain popul a tions of individuals must be lmown 
with pr e ciciona Th e pre cision r e quired is only obtain ab l e with many 
obs erva tionse Thus most work i n biqm e tric a l gen e ti cs ha s b ee n 
carr i e d out with pl a nts or D~OS(2l;?!,E] ~ ., wher e thousands of .obs e rvations 
are possible. With mice and otli er J11a:rrrnc.ls th e r1umbe r of ob s e rv a tions 
possible is muc h redu c e d. It may &lso b e doubted if it ls e con omi cally 
jus t if ia b l e to · measure thousands of mice for th e sol e purpose of 
e sti 1nat ing ge n e tic param e t e rs o In th is p ape r methods ar e introduc e d 
by which gen e tic pa ram e te rs may b e e stimat ed in th e cours e of 
ex pe r i me nts with oth e r p ri ma ry a i ms ~ 

.!.h_l?AP!:..t - Corr e l a tion between ch e mic a l a nd mor'pholo g ical character 
variations in wild popul a tions of Trifoli um repens L ., 

P-r·e vious -work (Her e dity, 1954) has disclos e d cy an og e n e t i c g lucosid e 
and en zyr:1.e gene c lin e s in European n a tur al popu l a tions of T. r e pens~ 
Tr ... e distri b ut i on of white l ea f marking fr e qu e n ci es has now be e n, studied 
in this ma t e riala 

Thes e l e af ma r king s are gove r ned by a s e ri e s of multiple alleles 
(Br e wbake r, & And e rson , 1952). 

The distribut i on of t he a ll e l e f re qu enci e s a nd th e oc cu rr e nc e of 
the diff e r ent i n t e nsiti e s of l ea t marki ng hav e be e n scor e d in wild 
populations,. 

The frequenci e s of rec e ssive allele, t~1e distribution of dominant 
alleles 1 and th e int e nsi ty of leaf markings is corr e lat e d with 
geographical distributiono Th e r e were significant corr e lations 
b e t wee n th e distribu t ion of the genes co n trolling leaf markings and 
thos e c on trollin g c h emica l charact e rs in na tur a 1 populations of T O r epe ns 0 

C.~AVER~ - Cold r e quirement for ge rmination in subt erra n ea n clover. 

A survey of a numbe r of st r a i n s of subterranean clo~er has be e n 
und e rta ke n to de t e rmine th e s tra in variation in cold requirement for 
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germination. The behaviour of this t rai. t is to b e inv e sti gat e d in a 
numrer of crosse3. It is pro posed to use gen e t i cs methods to de t e rmine 
whether the site of ge rmin a tion inhibition is in the maternal or embryo 
tissue of the s eed . 

B ,.W. HOLLOWAY - Gene tic recombination in Pseudomonas aerug}n.9.~. 

Genetic recombination has be e n shown to occur in Pseudomonas 
aeru~:.,~, in a mar..ner similar to that occurring in E-. cori. Crosaes 
betwe e n 18 biochemic.al muts.nts of 4 st1..,ains have been sfudiec.1 and., 
although non-random segregation was found for non-seleative markers 
it has not yet been pos3ible to draw conclusions concerning gene o~cder 
or link age. The progeny obtained from crosses tend to resemble one 
parent more than the other.. The f ou r straL ic of Pseudomo::ias 
aeru,rJ.:nosa used a.re interfertile in c er tain combi na tions but self 
ster i l e~ There is no evidence f or an infectious principle affecting 
fertility but fertilj_ty ch an ges may occur amongst recombinant progeny. 

A survey is being made of th e fr e qu enc y, as sh01,m by mutation, of 
genes controlling different ty pes of physiological a ctivity in a 
flow e r i ng plant~ Att en tion has so far been limited to mutational 
blocks in organic metabolism and to morphological mutants. It is 
proposed to sel e r;t for mutations in j_norganic nutrition , pho tosyn the sis,s, 
photoperiod r espon s e, e t c9 , by th 0 use of se l e e ti ve media or 
invironmental co nditi onsG 

G,, MAYO -

A nu..'Tlber of homozygous lines mated in all poss ibl e ways constitutes 
a d ial. lel c:ross o The measurements of the F 1 progeny make up the 
dial lel t abla o The algebra to describe the gene tical situation of 
some quantitat ive character generat ing such a table, based on the 
aasump i~ion t hat inheritance is Me::idelian, may be reduced to several 
statistics in terms of the c ompo nents of variation that have been 
appropriately definedo 

One i.mport an t c onse qu e nce is that the expected r eg r e ssion of array 
covari ances orl array variances h a s a slope of one o Various properties 
of this r egress ion a llow, inter alia, tho effects due to dominance 
(unfixn ble varla tion) and those Jueto genie inte r b.ction ( f ix a ble 
variation) to be separated 0 

Dat D analysed so f a r show that heterosis and apparent overdom1nance 
can be accounted for lar gely by geni e interact::.on: since this represents 
.-t:ixable variation, it ha s important: i mpl ic a tions 0 

The di a llel cnalysis is a power 'ful tool for determining rapidly 
the potentiality of a nu mbe r of lin es in a population. Being 
orthogonal in design the data are c apa bl e of diverse analysis., 

The genetlcal terms us e d, such as dominanc e and int e raction, refer 
to average effec ts of th e a ssum e d Mendalian units. They ar e statistic a l 
terms having no immedi a te relationship to th e meaning of such t e rms 
used in describing the e ffects of gene s capable of individu a l 
measurement. 

,9-~ M0..£l-UDE - Two oviducts in the domestic fowl. 
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Genetic recombination has been shown to occur in Pseudomonas 
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although non-random segregation was found for non-seleative markers 
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A survey is being made of th e fr e qu enc y, as shown by mut~tion, of 
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(un fixable var lation) and ".ffiosecfueto genie i nter8.ction (f i xa ble 
variation) to be sepa r ate dG 

Datp ana lys ed so f ar show that h e terosis and apparent overdominance 
c0.n be accounted for lar gely by geni e interact::..on: since this repr esent s 
fix.abl e variation, it has important i mpl ic a tions 0 

The di a ll el cnalysis is a power ,ful tool for determining rapidly 
the potentiality of n nu mbe r of lin es in a population. Being 
orthogonal in design the data are c a pable of diverse analysis., 

The genetlcal terms us e d, such as dominanc e a nd int e r a ction, refer 
to average ef fects of the a ssum e d Msndali an units. They are statistical 
terms having no imme di a te rel ationsh i p to th e meaning of such t erms 
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measurement • 

9 . . McByU:DE - 'I'wo ov idu cts in the dome stic fowl .. 

Bir· ds normally have a left ovary and oviduct , th cu gh a number of 
is ol ated instances have been ::.>eported of individuals with either two 
comple te. ne ts of genital org a n s , two oviducts only, or a partially 
de veloped persistent right oviduct. 
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All thr ee t yp e s of abnormal it y have b e e n foun d at a r e l a tively hi g h 
frequ ency in th e Univers:l'.ty of Qu ee nsl and flock of Australorps. 
Evid e nc e will b e pre s 8nted on the inherit ance of th e ch a racter o 

The frequ e ncy of double oviduct ha s increased r a pidly in the flock 
since its inception in 1952. The possibility of a selective mechanism 
to account f or this incre a se h a s been ex a minedP and the results will be 
discuss e d. 

Since flock replacements are obt ai n e d exclusively by a rtificial 
insemi nat ion an d in t he closed par e nt flock f rom whi c h the University 
flock was obtain ed , natural mating is p r a ctis e d, ·t;he parent flock wa s 
examined to de tect twin oviduct birdsu One de finite case was locat~d. 

Sinc e th e cloac a of t win oviduct b irds diff e rs structur a lly from 
normal birds, mat i ng s hB.v e been made to dete rmine th e r e lative fertility 
of the t wo t ype s of f ema l e . 

F ~ MORLEY - Genotype-environment int e r a ction s in she ep 0 

Th e progenies of a numb e r of sir e s s e l e ct e d for hi g h or low 
expr ess:t on of fleece and body charact e rs we r e split intc, two groups, one 
b e in g f e d -on a high plane of nutrition, the other on a low pl a ne. 
He rit a bility was generally unaff e ct e d by plane of nut1°ition. Some 
strong genutype - e nvironm e nt interacti on s were found, but there were no 
indications of such interactions in fl ee c e-weig hto The i mplications 
of th e s e r es ults are discuss e d in re l a ti on to selection prograrr .mes. 

F.li.W. MORLEY, ~.D. BROC~ & C.I . DAVER1~ - Sub - speciation in Trifolium 
,subt e r ran e um .. 

Sup-speciation in Tri f o l i um sn ;)t erraneurn was i:odicated by the 
pr e s e nc e of reproductive a nct vegetative ab normalities in crosses between 
some vari e ti e s o 

In F 1 1 s a nd F 2 1 s th e r e wa s pollen st e rility, reduc e d seed 
s et ting and embryo abo rtion. Dwa rf a nd s e mi - dwarf plants s egrega t e d 
in some F 2 1 s .• The occurr e nce and severity of differ e nt abnormalities 
were strongl y corr e l a t e d b e tw &e n F 2. 1 s. Within F 2 1 s th e corr e l a tion 
was sli ght or n on - e xisl; e nt} which sugg e st e d that th e s e a bnorm al iti e s 
we re ind e p e n de ntly determined . Chro mosom a l r ea rran gemen t was 
indic a t e d by f a il u r e of pa irin g , r e duced --:!hia sma fr eq u en cy, a nd 
multiv a l e nt form a ti on at mei os is of some F 2 1 s. Le ss th a.,.-, forty Je r 
c ent of observ ed pol l e n s t er ility coul d b e e xpl a in ed by such structur a l 
diff e r en c e s. Th e main c a use of st e ri lit y se e ms to b e gen ie . 

The presence of genie and structural st e rilit y barriers su g~e sts 
that many of t he v a ri e ti e s were r ep roduct i ve ly isolat e d lo ng b e for e they 
wor e introduc ed to Austr al i a o Majo r varietal differ e nc e s are unlikP,ly 
to have a ris e n from s e l e ction of l oc a lly ad ap t e d e cotyp e so There is 
thus amp l e justific atio n for a p ro g r a rmne of hybridization a nd s e l e ction 
to improve a nd t o ext e nd th e rang e of th e sp e cies. Such a programrr=i 
would b e imp e de d, but not pr e vent e d, by th o pr e sence of r e duc e d fertjlity 
i n some segregat e s. 

F. MORLEY & C . I. DAVERN - Flow e rin g -time in Trifolium subterr a n e um. 

The followin g dates of flowerin g of 6 v'lrieties of Subt e rrr , ,-.ean 
Clov er have bee n r 0 ~0rd0d·-
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oviduct ha s increased r a pidly in the flock 
The possibility of a selective mechanism 

h a s been ex a mined, and the results will be 

Since flock r e place ments are obt a ined e x clusively by a rtificial 
insemi n ation an d in t he clos e d p a r e nt flock fr om which th e Univers i ty 
flock was obta i n e d, natural ma ting is p ractis e d, t --he par e nt flock wa s 
examined to de tect twin oviduct birds. One de finite case was locat~d .. 

Sinc e th e cloac a of t win oviduct birds diff e rs structur a lly from 
n or ma l b i rd s , ma t i ng s hB.v e be en ma de to de t e rmine th l;j r e lative fertility 
of th e t wo t y pe s of f e mal e . 

F o MORLEY - Ge notyp e - e nvironm e nt int e r a ction s in she ep ., 

Th e p ro ge ni e s of a nu mbe r of sir e s s e l e ct e d for hi g h or low 
expr e ss i on of fl ee c e a nd body cha r act e rs we r e split intc two groups, one 
be in g f e-d --on a hi g h p l a n e of nutrition, the oth e r on a low pl an e . 
He rit a bilit y wa s ge n e r a lly unaff e ct e d by plan e of nutrition. Some 
strong genut ype - e nvironm e nt int e r a cti ons we r e found, but th e r e wo r e no 
i n dic a tions of such int e r a ctions in fl ee c e -w e ighto The i mplications 
of th e s e r es ul-ts a re discuss e d in re l a ti on to se l e ction progra mmes,. 

F.H.W. MORI~Y, fLD. BROC~. & C.I. DAVERI~ - Sub-speciation in Trifolium 
,subt e r ran e um a -

Su p -s pe ci a tion in Trtf o J..i um su :)t e rr an e u..111 was i:r;dicated by the 
pr e s e nc e of r ep roductiv e a nd v ege t a tive a bnorm a lities in cross e s betwe e n 
s0me va ri e ti e s o 

In F 1 1 s and F 2 1 s th e r e wa s p oll e n st e rility, reduc e d s ee d 
s e tting a n d e mbryo a bortion. Dwa rf and s e mi-dwarf p l a nts s eg r eg at e d 
in some F 2 1 s •. Th e occurr e nce and sev e rity of differ e nt abnorm a liti e s 
were strongl y c orr e l a t e d b e tw 6e n F 2 1 s. Within F 2 1 s th e corr e l a tion 
was sli ght or n on- e xist; e nt} which su gg e st e d th a t th e s e a bnorm a liti e s 
we re ind e p e nd e ntly det e r min e d. Chro moso ma l r ea rran g e ment wa s 
indic a t e d by f a il u r e of pa ir ing , r e duc e d ~hi a sma fr eq u e ncy, a nd 
multiv a l e nt fo r ma ti on a t mei os is oi' some F 2 1 s. Le ss th a.r1 forty pe r 
c ent of obse rv e d p o l l e n s t er i l it y co u l d b e e xp l a in e d by such structur a l 
diff e r e n c es . The ma in c a u s e of s t e ri lit y s ee ms to b e ge nie . 

Th e pr e s anc e of gen ie a nd structur a l st e rilit y b a r r iers su g~ e sts 
t hn t many of t he va ri e ti e s we r e r e product i ve ly isolat e d lo ng b e for e th e y 
wo r o i n troduc e d to Austr a li a o Major vari e t a l diff e r e nc e s ar e unlik r-3ly 
to hav e a ris e n from s e l e c t ion of l oc a lly ad ap t e d e cotyp e so Th e re is 
th us a mp l e j u s ti f ic a tio n fo r a p ro g r a mme of h ybridiz a tion a nd s e l e c tion 
t o im prov e a n d to e xt e nd th e r a n ge of th e sp e ci e s. Such a progr amrr=) 
would b e imp e de d, but not pr e v e nt e d, by th o pr e s ence of r e duc e d fertjlity 
in s ome s eg re ga t e s . 

F. MORLEY & C.I . DAVERN - Fl.ow e ring-time in Trifo lium subt e rr a n e um. 

The follo win g da t e s of flowerin g of 6 v'lrieties of Subt e rr[ , , ean 
Clov er ha ve bee n r 0 0 0r d0d ·-

P .T. O. 
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L0cation. Tallaroo .k Wenigup Mt .Bar .ker Bacchus Clare Ya rloop Dwa lganup 
Marsh 

Melbourne / ' 6/10 26/9 24/9 10/9 4/8 221·10 
Wagga 8/10 1/10 21/0 30/8 9/9 12/8 12/7 -'-· v 

Canberra 12/10 7/10 29/9 22,/9 27/9 17/9 10/9 
" Cold G1 housel6/10 10/10 20/9 5\/9 28/8 15/8 10/8 
Lismore 6/10 ear ly 6/9 28/8 10/6 10/6 1/E 
N.S.W. October 

These genotype-environment interact i ons may be expl a ined in terms 
of temp e rature res ponse in &ddi tion to vernalization photope riod effects$ 
Vernalization experiments show ed th a t TE..llarook , Mt. Barker and Ba cchus 
~15.:-;>sh have a long cold r e quir ement, 1,fonigup has a r8latively low cold 
r·equirement aIJd th e oth e r vari e ti es flow e red during suIJ1_rner without 
vern2.li za tion. The results sup; ge s t that Cl a r e and Yar loop have 
relativ ..... ly high t 0mpe:;."ature co effi ci e nts and may be we ll adapte d in this 
respect to hot climateso Wenigup prob a bly requires a long photoperiod 
or has a low temperature noefficient .. 

Cold r e1 ui rement rnay b e a n adaptive mechanism for e nsuring that 
plants do not f l ower during winter. Experiments with co as t a l and 
mont ane Moro ccan strains .support this sug ge stion, since four coastal 
st ·!'ains s ho Jed lit t le or no cold requirement , whereas four montane strains 
all require d some vernalizatione 

These findings exphasize th e importance of ph ysi olo gical under­
standing in plant br ee dingo 

D.C. WARK - Eff6cts of tempe ra tu re on r esistan.ce to toba c co · mosaic o 

Two t ypes of resistance to ·cot a c co mosaic virus now occur in 
!i-~-J~~ L. The first type, g0verned by a si n g le d0minant gene, wa s 
i~1tr oduced from No g__~.§..1! L and ~-s tem pe r ature sensitive,.. At low 
temper atu r es the virus is lo c.a l i:t;ed by the develop ment of necrotic 
l esions and th is resistance is e ff i~t ive in p r even ting the spread oi' the 
viruso At t emperature s ab ov e 95 - 100 F the virus ·beco me s systemic 
and there is a breakdown of resistancee 3u ch plants remain a source 
of inf e ction even after the t emperature fallso The conc e ntration of 
the virus at high te m~)e r a tur e s is somewhat low e r in the homozygote than 
in the hetcrozygoteo 

The oth e r ty pe of r e sist n.nce occurs i n the va ri e ty Ambalema and 
a gr oup of' similar varieties from Colombi a , South America.. The 
r esi st a nce is independent of temperature., Although more difficult to 
incorporate into a cormner cial type of tobacco the Ambalema type of 
r a s:I.stance would b e superior in var ieties t o b e grown in hot areas, sucb. 
a s North Queens l and~ 

~.D~ i~t.g:TE_ - Mul t iple sex chromoso me mechanisms in Australian Morabir..e 
grasshoppers. 

The Austral i a n grassh opp e rs of the su b family Morabin a e (family 
Euma stacidae) a re a n e nd e mic group of slender ·.1:i.ngl e ss insects, mostly 
s pe c;i a li zed 5.n their e colo g ic a l requir e ments. The ir powers of 
loc omotion a re very restricted and there has been much diff e renti atio n 
of loc a l r aces and spe ci es co nfine d to s ma ll a reas. About 40 sp e ci e s 
have be en des c:!:ib ed taxonomically, but o.bou t 30 more a re known to exist. 
Four gvnera (Moraba , Callit a l a , WarNm™ a nd Keyacris) have been 
reco gn:tse d., but their limits are somewhat a rbitrary 0 



L0c a ti on . Ta l laroo.k Wenig up Mt .B a r ker Ba cchus Cl a re Ya rlo op Dwa l gan up 
Mar sh 

Melbourne 22 /J .O 6/10 26 / 9 24/9 10/9 4/8 
Wagga 8/ 10 1/10 21/9 30/8 9/9 12/8 12/7 
Canbe rr a 12/10 7/10 29/ 9 22 /9 27 /9 17/9 10/9 
11 Cold G1 housel6/10 10/10 20/9 5 \(9 28 /8 15/8 10/8 
Li smore 6/10 ear ly 6/9 28/8 10/6 10/6 1/e 
N.s.w. October 

These genotype - env ir onme nt int era ct i ons may be expl a in e d in terms 
of tem pe rature res pons.e in &dd i tion t o verna li za t ion ph oto pe riod e ff e ct s " 
Vern a l i zation experiments s h owed t ha t T&.llarook , Mt. Ba rker and Ba cchus 
~fa::.osh have a long cold r e quir eme nt, Wenigup ha s n rel a tiv e ly lo w co ld 
1•eq_uir emen t and tl 1.e oth e r vari e ti es fl owered duri ng s u:rmr1er with ou t 
vern2.li za tion. The r e sults sup; ~e st that Cl a r e and Yar lo op have 
r e l at iv l y high t 0mper ature coeffici e n ts a nd may be we ll ao.apte d in this 
r e spe c t to h o t cli mat es . Wenigup prob a bl y r e quires a lo ng photop e riod 
or has a low t e mperature no e ff i(; i e nt. 

Cold r e ~u i rement 1my b e a n ad a ptive me chanism for ensu rin g that 
plants•do not f l owe r during winter 0 Experiments with co as t a l an d 
mon t ane Moro ccan str a ins .su ppor t this su gge stion, since fou r coasta l 
st ·!'ains sho .Jed lit t le or no cold re quir ement, whereas four mont an e strains 
all require d some ve r nalization& 

These f ind i n gs expha siz e th e impor t anc e of ph y siological under­
standing in plnnt br ee ding., 

D.C . WARK - Effects of tem pe r a t ure on r e sist an ce to toba c c o · mosai c o 

Two t ypes of resistance to totac c o mos a ic virus no w occur in 
N. tab a cum L. The first type, g0vern e d by a si ngle d0minant gene, wa s 
i~1tro duc e d from No ~+uti.£_ £ S~ L a nd !.s t emperatu re sensitiveo At low 

· te mp8r a t u r es the vi ru s i s l ocali;i:; e d by the development of necrotic 
l e sions and th is r esis t a nce is e ffi ~t ive in p r e ven ting the s prea d of' th e 
viru so At t emper a tur e s ab ov e 95 - 1 00 F the virus ·beco me s s~rst emi c 
and there is 2. breakdow n of resistancee .Such plants r emai n a source 
of inf e c tion ev en after t he t 8r.npe r a ture f a lls o The co ncen tr a tion of 
t he v irus at high te rrqe r a tur e s is somewh a t lo wer in the h omozy g ot e than 
i n the heterozygo t e o 

The oth e r ty pe of r 8 sis t ~nce oc curs i n the va ~i e t y Amba lem a an d 
a gro up of' sim il ar var i e ti e s from Colombi a , South Americas The 
r e sist a n ce is ind epen den t of tem pe r a ture., Al though more difficult to 
inc or pora te into a cor 11.rnerci a l type of tob a cco the Amba lema type of 
r 0 slstance woul d b e su pe ri or in va ri e ties to b e grown in hot are a s, s uch 
a s Nor t h Queens l anda 

Jlf.1:_,Dc 1~r_g:TE_ - Mul t iple sex chr omosom e mech an isms in Au stral i a n Mora bir.. e 
grasshoppers. 

The Au str al i a n grassh opper s of the su b f amily Morabin a e (family 
Eu.mas t a cid aE; ) a re a n e nd e mic group of s l en der · . .rlng l e ss insects, mostly 
s pe cd a li ze d ln their e colo g ic a l requir e men ts. The ir powe rs of 
loc omotion a re very restricted a n d the re ha s been much dif fere nti atio n 
of local r a ces and spe ci e s confined to s mall a re a s z Ab out 40 sp e ci es 
h a ve be e n de s c ~ibed taxonomica ll y , but o.bout 30 more a re known to exist. 
Four ge n e r a (Mor aba , Cal lit .e,l a , Warr amung a a nd Keyac ris) have b e en 
reco gn ised , but th ei r l imi ts are some what a r b itr a ry o 

Party sp e ci e s of Mor a bin ae ha ve now bee n studiE- d cytologic a.lly g 

The c hro::nosome nu.,-rnbers ( 2n in '~~h e mal e ) range from 15 to 21. Chr omos omal 
e volut~Lon h a s b e en c ompl e x, with man y 11.fus io ns II an d pe ric ent ric 
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rearran gemen ts. Seven species show chromoso.m a.l polymor1.)hism in respect 
of pericen tric rearrangements. Chiasm a ta show _uar·ke d proxima l 
loc a\ization in some sp e cie s , distal localization in otherso 

Of the 40 speci e s studied cytologically, 33 are XO in the male, 2 
are X'.l and no less than 5 are X1X2Y.. One of the latter is restricted 
to a small area of central N.S.W.; the other four were collected by 
Dr., K.H.L~ Key in the Northern Territory. 

The IT syRtems have arisen by incorporation of one autosomal pair 
in the sex chrom o some mechani sm; while the ·x1X2Y syst ems have resulted 
from the addition of a se cond au tosome pairG Evidence will be presented 
suggesting that~~'T°th e fiv e X1X2Y mechanisms arose independently and 
that ·c~B autosomes - included in - th e s e x chromosome :mechanism Were not 
the aame in all ~ caseso The detailed cytologi~al history of some 
of th e se X1X2Y mec hanisms has ur1doubte dly be '-·"- compl ex_, involving 
peri~entric rearrangements and duplication or del e :.,i.-1J , of segments as 
well as the two fusions needed -co produce the mechanismo 

tv:t-S 
J .. hypothesis 1tlill:ite 8 put forwa r d according to which the adaptive 

significan c e of th e se ch anges in the sex chromosome mechanfsm depended 
on fixation of heterotic mechanisms with effecDs limited to th e 
he terog s.t:1~ tic se:x o 

M,J .D .. WHITE - 11.da~ti ve chromosomal polymor p hism in· the grasshoppe;.~ 
Mor&ba scurr..§_o 

The general c :rtology of the Morabine grassho.i,)pers has been 
describ e d in a previous paper., M~ .sc urra is the mos t widesp ~_"Jf-.!.d 

• .species of the group on the southerntableland of N .S.W. and the only 
species over a considerable part of that are a . Its distribution is 
highly discontinuous at the present tirne 9 but may have be en l ess so 
before human _s ett l e.m.ente Extens i, fa grazi ng causes rocal extinction and 
in some ar ea s scurra popu l atio ns only survive in cemetries f enced to 
ex.-;luds gra zing -anima ls G 

Mn s curra r"'.l.as only one gen e rat ion a year o It is a "wint er speciesn 
and a·aurt-:rria.Tes can be obtained from Marc;h through NovemberQ The 
SUlwner months are passed in the egg stageo 

In all populati ons there are a large number of differGnt color-
pattern so ~.18..les may be v ario us sh a des of grey, brown or buff with 
various stripss and oth er mark ings. Fem a le s may show all these color-
po.-~terns and may in addi tion be bright green or striped with green. 

At tha ti m9 of wri t ing this abstract, approximate ly 1,400 male 
individ.uals fro m 16 different localities he.ve been analyzed cytologically 0 

Addit i ona l da ta, not yet a vai l ab le, will be pres e nted in tabular form 
o. t:; the meeting, 

Most popul 8.tions of Ho scurra have 2n := lt> in the ma le but in an 
area which in clu des the town-s·-ofroung, Murringo and Boorowa a large 
metacentric cr.i.romoso rr...e which we c a ll AB is broken into two acrocentri c 
e le ments A and B, so th a t 2n = 17. It is not quite clear what has 
happened to the centro mere r-egion. In other popu l ations occ a sion a l 
individu 1:.:.ls ( app roxi ma te ly 0. 4;& of the tot i::l.l) ha ve been encounteJ 'ed 
which were heterozy g ous for a broken AB chrom osom e~ 

All populations are cyt ologically poly morp hic for pericentric 
rearran gementso One chromosome, referred to a s CD9 8hows three 
sequences, §tandard, B~undell and M~longlo; but the latter is on ly lrnown 
from a single locality, 1vhere · it repl&ces Standard, which is absent. 
Another chromosome, called EF, shows two sequences., Standard arrl 
m ~ _, ,_ ~ -~ ,_ ~ ~ , ~-,..._ ...__... ~~ - - - • 
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of perice:ntric r ea r ra n geme n t s. Chia sma ta s h ow _ua rk e d px•ox i mal 
loca ."i.iza tion in so: ne sp e ci es ~ distal localization in others a 

Of the 40 species studied cytologically, 33 are XO in the male, 2 
are XY and no less than 5 are X.1X2Y~ One of the latter is r estri cted 
to a small area of central N.S.W.; the other four were collected by 
Dr., K.H. L& Key in the Nort hern Territory. 

The IT systems have arisen by incorporation of one autosomal pair 
in the sex chrom os ome mechanism; while th e ·x 1X2Y systems have resulted 
from th e addition o.f a se co nd autosome pairG Evidence will be pr e sent c:d 
suggesting that~~°lthe fiv e X1X2Y me chanisms arose independently and 
that """'che a utosomes - inc lu de d in -the sex chrom osome mec hanism were not 
the aame in a ll ~ cases O 'I'he detailed cytological history of some 
of th e se X1X2Y me ehanisms ha s und oubtedly be ,_.-,,_ compl ex_. involving 
peri:)entric r c:arrangem e nts end duplic a tion or del t- :.,i i·:} of segm e nts as 
well as the two fusions n e eded to produce the me c hanism o 

Lvct-S 
L.. hypo the sis ;Aiil i: ii'); :0 put forward according to which the adaptive 

significance of th e se changes in the sex chromosome mechanfsm depended 
on fixation of heterotic mec hanisms with effe c:bs limited to the 
heterogR:i:'! J.,tic se xu 

M.J .D . WHIT8; - Hdai,)tive chromosomal polymorphism in· the g::rasshoppe::.~ 
:Mor&ba SCUI'r~o 

The genera l c :rtolo gy of the Moraoine gras s ho,Jpers has been 
described in a previous p a per,. kl~ o c urra is the mos t widesp ~:02.d 
species of the group on the southern tableland of N .S,W. and the only 
species over a considerable part of that area. Its distributio n is 
highly discontinuous at the pre-aent time,!) but may have been less so 
before human settl e ment~ :r_;x tensi ~,-e gr a zing causes local extinc-tion and 
in some ar ea s scurra popul a tions only survive in cemetries f enced to 
ex-;lud e grazing

0

anim a ls . 

Mn scurra r1as only one generation a yea ro It is a "wint er species 11 

and adult~maTes c an be ob tai ne d f ro m Marc;h through November. The 
suri-;mer months are passed in the egg stage o 

I n al l populations there are a l arge number of dif f erGn t color -
patterns a MQles may be v a rious sh ades of grey, brown or buff with 
various s tripss and other mn rkings. Fe:rnale s ma.y show a ll these color-
pa·'.r~erns and ma y in addition be bright green 01" striped with green. 

A t the tim9 of writing this abstra ct, approxima tely 1,400 male 
indiviciuals fro m 1 6 different loc a li ties hP-.ve been ana lyzed cytologically 0 

Additi onal da ta, not yet a va ilable, will be pre3 e nted in tabular form 
o.t th e meeting , 

Most popul u tions of Mo scDrra have 2n ~ 15 in the ma le but in a n 
area which includes th e towns·-c3-.-r·1oung, Murringo and Boorowa a large 
meta centr i c cr.!.I'omosorne which we c a ll AB is broken into two acrocentri c 
e lement s A and B, so th a t 2n = 17. I t is not quite cle ar what has 
happened to the centro mere r·egion. In other popul~tions occ a sion a l 
individui:.:.l.s ( a p proxim Htely 0.4/b of' the tot d l) have been encounte:i ..,ed 
which were heterozy [;ous for a broken AB chrom o some~ 

All populations are cytologically polymor phic for pericentri c 
rearrangementso One chr omosome~ referred to a s CD9 Bhow s three 
sequences~ §tandard , Bl unde ll and M~~onglo; but the l at ter is only lmown 
from a single locality, 1vhere · it r epl &ces Standard, which is absent. 
Another chr omosome , called EF, shows two sequenc es ., Standard arrl 
_Tidbi:9-b~):]-a, but t he latter is a bsen t from many popula~ions":' Thus 
aTI po pu la'Fions s 1--:.r1~·1 polymorphism for · the CD chromoso i:iY.: and mnny, but 
r1ot 8.ll, fo~ the EI' chromosome as wello Het e rozygosity fo:r th ese 

P.T.O. 
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pericen tri c rear r8 n gemen ts s u .i)pre sse s chi usma fo r mation in the segment 
between the two centromeres" 

Analysis of the data by the method of Levene shows that as far 
as the adu lt male samples are c oncerned (as sumin g eomplete panm ixia) 
there a statistically significant overall ex cess of structural 
heterozygotes and a corres ponding defici enc:" of homozygotes. The 
d ifferences between the observed and th e expected numbers are re l a tiv ely 
small 9 howe ver, and it seems lik ely tr .a t the differencES in the adaptive 
values of het.eroz.ygote o and homozy-go tes are greater t han those revealed 
by the present analysi s and in t r.e same dire(:~tion; in o:ther words that 
chromosomal heterozygosity pro bably increases the vi a bility and f e cundity 
of f ema l e s - ·.1.d perhaps th eir longevity m1d sexual acti vity a s we ll as 
the , viabi11 .... y of males , I i ' the de gr ee of hetero tic acvantage were no 
higher th an th at revealed by the adu lt male sampl es one would r.ia:;.,,dly 
expe ct th a t po l ;;rmor phism wou l d be maintain ed in some of the Sii'JI..Ul 
i ao lated co lonie s th at h a ve b oen s tud ied~ 

In th e ca se of the CD chro mosome the da ta indicate tha ·:-. the 
hJe r a chy of adap ti ve va lu e s is St/Bl >, Bl/B l > St /S t in most 
po pul a tions, but S t/Bl ~ St/St "'.:7 Bl7Bl a t Dalton an d Mur ri ngo, N . S . W. 
At Bung en dore,, N . S. W. 9 th e hier~hy is Bl/Mol .> Bl/Bl :>-Mol/ Mo; .• 

In the case of . th e EF chrom osome the si t uat ion in all popul.ations 
contai ning !~1~ in2Jlla is St/Tid> St/St'_;p~Tid/Tid (where>~ means 
very much greater th an) . But Jidbinbill ~ is a bs ent in many I ocali ties8 
Possib l y i 'i~ has been lost from th ese colonies because th e h e te:ro t ic 
advantage of St/Tid ov er St/St was t oo slight or non - ex is t e ll't; or 
be caus e the adapti ve valu e of the Tid/Tid homozygote was t oo low., 

The wide distribution of th, vux i ous chromosom e sequenc e s indi c a t es 
that they :mus be o ve- gp,:;-at an-ti-.q-U-rty, i ri vi<::w of t.he fo e b l e 
l ocomotory powers of t:ie insect . It is therefore al l t he more 
surprising that the relativ e adapti ve v a lu e s t en d t o remain the s ame 
over lar go areas., But except ions occur; teus the r e l a tive ada p tive 
values of S t/S t and Bl /B l homozygot e s are reversed between Young and 
Murr in.go, whi ch are only 15 mil e s apart~ 

The fae t t hat t he St an dar -d CD cht>omos ome is replaced b y Molon gl. ~ 
at one loca:tity (Bungendore) sugge st s th at th e s e two s e quenc es c an no t 
c oe xist 0 A hypothe s j_s will be pre s en t 0d a ccording to which St/Mol 
heterozygot e s wou l d p roduce some gametes wi th def ici e ncies and 
duplications., 

Th e l owe st frequ e nci e s of St 2.ndard CD (and he nce th e highest 
fr e qu enc i es of Blundell) occur in th e Lake George region (0~10 at 
Coll e ct. a::.,~ 0.08 a t Kom.ungl a,. Zer o a t Bung endo re) o The highest 
fr e qu enc ie s of ..§_ t andard CD a r e o. t Dalto n ( 0 ~ 83) and Mur ri ngo ( 0. 8 8). 

The r e s ee ms to be no tendency f or the cytological po l ymorphis m 
o:' il-10 scurra to de cr ease at th e pe rip hery of its distribution a r ea., 

** 
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pe ric e n t ric r ea.rr :=rngeme nts s u i-:ip r esse s chi ns ma formation in the segment 
between th e tw o ee nt r ome r es ~ 

Ana lysis of th e data by the method of Levene shows t ha t as far 
a s th e adu lt ma le samples a re c oncern e d ( as s umin g comp l ete pa nmixia) 
ther e a s t atist ic al ly s:i.gn ific ant overa ll e xcess of structural 
he te r·ozy go te s and a corre s po n dlng defici e n c: - of hom o zygote s. The 
d ifferences be t wee n the observ e d a nd th e expe ct e d numbers are re l a tiv e l y 
small, ho weve r , a nd it seems likel y tr...at the differences in the adaptive 
va lu e s of he t e rozygote iJ and homozy .go tes a r e grea ter than those reve a l e d 
by the present anal y si s an d in tr .e same direction; in o_ther words that 
chro moso mal het e rozy g osity p ro b ab ly incr e as e s th e vi a bility and f e cundity 
of f ema l e s -·.1.d perhaps th e i r l on gevi ty a :ad s e xual a ctivity a s wel l as 
th e, v ia bil1 ..... y of ma l es , If t he de gr ee of het erot ic adv a ntag e we r e no 
high e r th an th at rev ea l e d by th e a du lt ma l e sampl e s one wou ld ha~"dly 
ex pe ct th a t p ol ~'mor phism wou l d b e ma intain e d i n s ome of th e Sii'1Pll 
i a ol a t e d colon~ e s th a t h a ve b ee n s tu di ed~ 

In th e c as e of the CD c m>omosome th e data ind icate th a '·, the 
h!e r a chy of adap tiv e va lu e s is St/Bl >, BI /Bl :> St/ S t in mos t 
po pul a tions, but St /Bl ~St/St/ Bl1Bl a t Da lt on a nd Mur r l n go , N . S . Wv 
At Bung e ndo r e i N . S.W .y th e hier a chy is Bl/Mol _>Bl /B l -;t,-Mol/Mo;, . • 

In th e c a se of . th e EF c h..romosome the si t uat ion in all pop ul atio ns 
cont aining T\ 32inbtl l a is St/Tid? St/St'_;)~Tid/Tid (where>~ mean s 
ve ry much g r e at e r t han) . But '.i'idbinb il l a is a bs ent in many l ocali ties .. 
Poss i b l y i t ha s b8en lost from "fEesecol onies b e c ause th e he tero tic 
a dvantage of S t/Tid ov er St/St was t oo slight or non-existent; or 
be ca us e th e adap t i ve valu e of t he Ti d/Tid homozygote wa s t oo lowB 

The wide distribution of th, vur i ous chr omoso me sequ e nq e s i n dic.a t e s 
t,ha. t · he-y :;mu::B' "-1:le o ~ :r.o--a t a-n-t-i ~ui.:t y, i 11. i e w of th e .f c e b 1 e 

t.l oc omotory p01,JGrs of t:!:J.e ins e ct. I t is ther e fore a l l th e mor'e 
surprising that th e relativ e adapti ve v a lu e s t en d to re main t he s ame 
ov e r l a r ge ar ea s., But exc ep tions oc cur; tb.us the r e l a tive ada p tive 
va lu e s of S t /St a nd Bl / Bl homcizygotes ar e rev e rsed betwe e n Young and 
Mur ringo, whi ch are on l y 15 mil e s apart ~ 

The fac.t t h a t t h e St andar ·d CD cht'omosome is r ep l aced b y Mclo ng~ 
at one loca:tity (Bung e nd o"re ) s ug ge st s that th e s e tw o s e qu en c es c annot 
c oexis t 0 A hypoth e s j_s will be pr e s ent 0 d a ccordin g to which St/Mol 
he t erozygo t e s wou l d p roduce some game t e s with def ici e ncies and 
duplicationso 

Th e l owe st frequ e ncies of St anda rd CD (and he m e th e highest 
fr equenc i e s of Blundell) occur in th e-Lake Ge orge r e gion (0$10 at 
Coll e ct or~ 0.08 a t Komung l a; Ze r o a t Bun gendo re)o Th e high es t 
fr equ e nci es of _§t a~d_8.rd CD a r e o.t Da lto n (0 ~83) and Murri ngo (0.8 8). 

The r e s eem s t o be no t e ndency for th e cyt olog i cal p o l ymorphism 
of _kb scur1:2-. to decrease a t th e p e ri ph e ry of its distribution a r eau 
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GENETICS SOCIETJ 
.ADDITIONS ANTI AMENDMENTS TO PROGR!:!MME 

TUESDAY, 16th AUGUST: 

2.,00 p.m. 
2.30 p.m .. 

2.,55 p.m .. 

3.20 p.m., 

3.,,40 p.m. 
4.00 .m. 

- F. Eo Binet - On mixed selfing and panmixia. 
G. WO Grigg - Product ion of ma cro- and 

micro-conidia in ' Neurospo~a. 
I 

H. Daday - Correlation between chemical 
and morphological ch aracte~ 
variations in ·,0.':i.ld popu~ a tions 
of !:t:,ifolium :r-epe_g~ L. 

R. D.o Bro0k - Natural hybridization 
in DaiJ.thonia. 

Afternoon te a . 
Films. 

** ** ** ** *·* ** 

.ADDITIONAL ABSTRACTS 

H. N. BARBER & R.H. CRUCKSHANK -
Diploid Tristylic Lythrum in Australia 

ptnrura salic aria is a variable species of - plant occurring 
in Nort Americ o..., Europe, - Me..nchuri a , Jap an and- Aus ,teral cJ.sia ._ 
The European and Americ e..n popul c;tions a:::e tetra-plaid (2n = 60), 
whilst t he J o,panese c1.nd Australian are diploid (2n = 30). The 
inheritance of style length ( and incompatibility) in European 
an d American populations depends on segregation at two unlinked 
loci, Sand M. The S locus is alw ays hetero-zygous (duplex 
or simplex). The S gene is epist a tic to segregation at the M 
locus. Typic al. au'totet:raploid rntios at the M locus have be-rn 
obt ained by Mather and Fisher. 

In ~t~asmani2.n populations a 
is Gt work ~t the diploid level. 
given in the t able. The dat~ ~re 
link age. 

simil 2r inheritance system 
Genotypes c2 d phenotypes are 
as yet insufficient to detect 

PHENO'rYPES 
Ph enoty;ee Frequen,9,.;y: 

o"6s. limber-
Equil. 
Frequencz 

lerz... Tas. 

Short- 31.,85 (93) 33.33 
sty led (S) 

Mid-- 25.00 (73) 33a33 
styled (M) 

Long- 43.15 (126) 33.33 
styled (L) 

.292 
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SsMm 
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Gene 
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s 
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m 

2 

GENOTYPES 

Fre .9..ue1c1: 
Jlimber _ ez 

1.33 
10035 
20.17 

2~84 
22.16 

43.15 

GENES 

15.,92 
84 .. o 08 

20.42 
79.58 

Eauil. 
Frequency 

2.39 
13,,08 
17.86 

2.39 
30.,94 

33.33 

16.67 
83.33 

26 .,79 
73020 

The data in the t ab le suggest that in the Kimberley 
population the M gene is nt n selective dJ.s adv an to..ge. It is 
not yet clear wliether the selective disadvantage is at the 
gametic or zygotic stageQ 

Exp-eJ?i:me.nts are . be:-:tng e-~-r~ i-ea ut ·:n ordeT o 
investigate the magnitude and eco-physiology of the selective 
action of these genes ~ These include determination of f rcq_uenc.y 
of the M gene in Sand non-~ plants, determination of frQ ~uenoy 
of s, Mand L plants from open-polinated seed, establishment 
of two-type (Sand M, Sand Land Mand L) populations in 
isolation etc .. 

It is a lso desirable to investig a te the possibility 
of clonc ,:l variation in frequency of the three types. .Any 
popul ation counts or detailed loc a lities of occurence in Victoria 
and New South Wales would be welcomed. 

~--)(-** ** ** 
F. , E. BINET 

On mj.xea--selfing and _panmj_,cj_a 

A hy pothetic a l, monoecious p opu l a ti on is postulated 
in which a pro p ortion )t :if the male and fem a le gametes 
produced by every zygote unit at r andom with those of the opposite 
kind produced by the same zygote, while the remainder undergo 
pnnmictic union. It is shown th at with respect to each locus, 
such mixed selfing and panmixia lead to the same population th a t 
would be obtained by mixing, after aiuilibrium had been re a ched, 
purely selfing and · purely pa nmictic populations in the proportion 
ofY:2(1-Y). Both exact and limiting for mulae h£'.ve been derived 
for the case of two linked loci. 

Jin application of the model to an ecologic a l problem in 
the genus Euca1:f¥tus leads to a brief discussion of some factors 
that~mi~ht. opera eto maintnin nn excess of ei er cou nl ed or 
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The dat n in the t nb le suggest th at i n the Kimberley 
population the M gene i .s at n selective dj _s advant nge. It is 
not yet cle ar wliether t h e selective disadv ant ag e is at the 
gametic or zygoti c st ageQ 

- • cXP e-J? iru en..ts are: b e--:L-ng O'~~~ i e El o-a-t~ 1:n OTd e-r- t o 
investigate the magnitude and eco-physiology of the selective 
a ction of these genes . These include dete r min a tion of f rcq_u enoy 
of the M gene in S and non-S plants, determination of tro i uenor,· 
of s, Ma nd L plants from open-polin a ted seed, est ablishment 
of t wo-type (Sand M, S and Land Ma nd L) popul a tions in 
i s ol ation etc ., 

It is al s o desir able to investig a te the possibility 
of olon c:l v ari a tion in frequency of t he three types. .Any 
popul ation counts or detailed loc a lities of occur ence in Victoria 
and New South Wal es would be welcomed. 

-)(--~ ** ** ** 
F "' E •. BINET 

On m;Lxedwsel _fing and 2 anm1-xia 

A hy pot h etic a l, monoecious p opul a ti on is p ostul at ed 
in which a pro p ortion )t of the mal e an d fe male gametes 
produced by eve ·ry zygote unit a t r andom wit h those of the opp osite 
kind produced by the same zygote, whil e the remainder under go 
panmictic union. It is shown t ha t with respect to each locus, 
such mixed selfing and panmixia le ad to the same population th a t 
woul d be obt a ined by mixing, afteraiuilibrium had been re a ch ed, 
purely selfing and · purely pa nmictic populations in the proportion 
ofY:2(1-Y) ~ Bot h exa ct and li miting for mul a e h2.ve been derived 
for the case of two linked loci. 

An application of the model to an ecolo gic a l problem in 
t h e genus Euc a ~t~ le ads to a brief discussion of some f a ctors 
t ha t migh t oper a e to maintain an excess of either coupled or 
rep ulsed pha ses . If these f a ctors oper a te with sufficient 
inte nsity 1 then it seems that lin ka ge can persistently contribute 
t o corr el a tion, even under panmixi a . 

** ** ** *-l<-
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Productio n of macr0<-
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W. GRI GG 
an d micr~a=conidia in Neurospora 

Four genes (coloni a l-1, microconidial, SU.J2,J2;Eessor of 
microconi tli a l and t erripe::r.·afur"'e-a cITve.l:ea: aconid.:ta-E~~J are 
cfescribed wliich interact witfi each o~n e:ra.nd the environment 
to determine qua litatively and quantitatiyely th e production 
of veget at ive spores .(conidia) in Neurospora crass a. 

Neurospora produces two types of conidia , microconidia an d 
ma.cr oconidia~ These differ in size and in the average numbei~ 
of nucJ. e:i c St r ains a r e lmown which produce exclusively either 
macro- or microconidia, 

The dominance relations of col-1, m, §.!£ and a cont 
determined by s;ynthesising a hetero'Icaryon 'E'etween a strain 
carrying these genes and a wild type str a in will be discussed. 

It was fo und th a t there is ~ critic a l period in the 
ontogeny of a developing colony from a certain . macroconidial 

- str a in when ability to produce mncro ·· or microc onidia i-s 
determinedc Inhibition of ma croconidiophore formation during 
this sh ort c rit ic a l period results ·in the non-production of 
macroconidia and a can a lis a tion into th e exclusive production 
of mj_croc onidi a. 

** ** ** ** ** 
VALER IE J .A!\IIES 

11Pe tit eness 11 i n Sc.cch a:rcmyora- cei•svisi.§-~ 

Th_ere is evid ~ c e for - c t oplasmic and nuc.].ear !_nheri tan.c e_ ....,_,,_°"'I 
of a respir a tory deficiency in yeast. Indication that auxotro phy 
is associated with 11p etiteness 11 in Saccharomyces _ oerevisiae - 1-

will be presented. Experiments for-=Ener-estorat"ion of a /1 ..,,o 
cytopl£..s mic 11petite 11 to a normal ye a st will be discussed . 

** ** ** ** ** 
W. D. JACKSON -

Patterns of cb :r.omosome bre akag e after · aging and X-irradiation 

An snnlys i s of chr omosome bre aka ge in Allium otta after 
treatment of the dry seed by aging an~ by trea~m ent wi a dose 
of 2.4-K.r. of X-irradiation shows the following facts:-

Gen8ral Effects 

1. Both t:reatments induce a slight drop in 
the rate of germination and a marked incidence 
in pos t- germination deatho 

2. There is cons id er able heterogeneity in the 
amount of ch :romosQmE~l damage be t ;i"c en individu a l 
seeds in bo ~h treatments. This heter ogeneity 
is most mar ked in aged seed-

3 o· The pattern of aberr a tion types produced 
is the s ame in both treatments within the 
limits of scoring o Excluding minutes 98% of 
all aberrations are simple a.centric fx agments. 
Chromat id break a ge and non-sister reunion are 
practically absento The vast majority of the 
nJ"'\OV"l+~-1, "\ -F'-,,.rit""f'T'nOY\+~ n'"VIO -b~,~o .f- o.~ ".l~~Y'\o :l d o.:J ~·.a~ 
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Producti on of ma cr0<- an d micro=oonidia in Neurospor a 

Four genes (colo:nial-1, microconidial, ~essor of 
microc onidi a l and i emr2e:c·afur"'e- ncITva"teiI ac onid.:t._a·(e) are 
aescribed which in eract with eac).i other and the environment 
to determine qualitatively and. quantitati-tely the production 
of vegetative spores .(conidia) in Neurospora crassa . 

Neurospora produces two types of conidia, microconidia and 
ma,croconidia. These differ in size and in the avere.ge number 
of nuc J. ·:ic Strains are lmown which produce exclusively either 
macro- or microconidia. 

The dominance relations of col-1, m, ~ and acont 
determined by synthesising a heteroiaryon '6'etween a strain 
carrying these genes and a wild type strain will be dj.scussed. 

It was found that there is ~ critical period in the 
ontogeny of a developing colony from a certain . mncroconidi a l 

-strain when ability to produce macr~ or microconidia is 
determined c Inhibition of macroconidiophore formation during 
this short cri tic a l period results ·in the non-production of 
macroconidi a and a canalisation into th e exclusive production 
of mj.croc onidia. 

** ** ** ** ** 
V .ALERIE J .AIVIES 

11P et it enes s 11 in Snc cha:r gm.,yoes-ce:.t.•svisi~ 

Th~re is evidence for - o~tqplasmic and .nu lear inheritance _ ~-~ 
of a respiratory def~ciency in yeast. Indication that auxotrophy 
is associated with 11petiteness 11 in Saccharomyces cerevisiae 
will be presented. Experiments for---:eli"erestoration of a 
cytoplc::.smic 11petite ·11 to a normal yeast will be discussed. 

** ** ** ** ** 
W. D. JACKSON -

Patterns of chromosome breakage aftei aging and X-irradiation 

An 2nnlysis of chromosome breakage in Allium ctha after 
treatment of the dry --seed by aging an9- by treatmentwi a dose 
of 2.4K.r. of X-irr a diation shows the following facts:-

GenP,ral Effects 

1. Both t+eatments induce a slight drop in 
the rate of germination and a marked incidence 
in post-germination death. 

2. There is consi derable heterogeneity in the 
amount of ch ;romosomE~l damage bet ,1c gn individual 
seeds in bo ~h treatments. This heterogeneity 
is most marked in aged seed., 

3 o· The pattern of aberration types produced 
is the same in both treatments within the 
limits of scoringo Excluding minutes 98% of 
all aberrations are simple a oentric fr agments. 
Chromat~d break a ge and non-sister reunion are 
practically absento The vast majority of the 
aoentrio fragments Gre thus terminal deletions. 
Cells were scored for acentric fragment length, 
X, and for number of acentric fragments, N • . 

P.T.O. 
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1~ In both aged and irradiated material the 
d.ist?. :!.butiuu of X, in cells o ontaining single 
fragments (N = 1), shows marked dev1ations 
from the rectangular distributio · s expected on 
the basis of the Target Theoryc Near-terminal 
regions of the chromosome arm are very susceptible 
to damage, centromere regions susceptible but 
less so, while mid-~rm regions are resistant. 

2o The distributions of X obtained with the 
two treatments are very simil a:r in fo:r mo 

The difJt _ribution o_! dam.§1,_gLletween chromosomes 
of' tlie one ceJ:":r 

The form of the distrib~tion of X remains constant in 
both treatments -~hen cells where N is greater than 1 are compared 
with cells where N = 1. The absence of correlation between X 
and N indicates a r ~ndom or near-random distribution of damage 
between arms 7 although the distribution within arms is far from 
r e,ndomo 

The di.stribution of _.9-am2&e bet!!~en cells 
o:f the one seed 

1. The Poissoni an distribution for N, as 
expected from the Target Theory, is not re Qlised 
after ei the::..~ treatment. Both treatments give 
distribution s showing over-dispersiOI.i..Q Using 
..t-he- e,tio of -varic:mce to mean es an ind ex o±' 
dispersion, the aged materiel, . 
gives values for this index ranging from 2 - 6"· 
The deviations from unity range from 9 - 16 
t ime s their standard errors. In ~- e irradi a ted 
material the values for the dispersion index 
r2nge from 1.3 to 2 . 3 with deviations from unity 
ranging from 3 to 10 times their st andard errors 

2~ The data for distribution of Nin each 
treatment can be fitted with a high degree of 
efficiency by a Po lya or contagious distribution~ 
This efficiency cannot be attributed merely to 
the introduction of an additional parameter. 

** ** ** ** ** 
Since · the material shows no areas obviously rich in 

heterochromat i n~ the breakage pattern cannot be attributed to the 
distribution of heterochromatj_n., There are two possible explanationr 
for the non-random distribution of X and N~ They are (1) ndn­
random breakage, (2) non-:random restitution. It is simpler to 
explain these distributions in terms of non-random breakage 
which implies that breakage results not from independent events 
distributed at random, but from some collective contribution by 
a number of such events, The experiments thus indicate that low 
ion dens:i.ty radiation and the chemical s:ystems involved in the 
proce ss of aging produce their effects through similar mechanisms 
and therefore give almost identical patterns of damage; further, 
t.hey show that these patterns of chromosomal damage cannot be 
interpreted in terms of the Target Theory. The failure of the 
TaTget Theory model can be traced to a breakdown in the fundamental 
_,._,_ ----~ ----- -~l ~ . 



lo In both age d a nd irr a diated material the 
d.ist~~:t.butiou. of X ~ in cells cont a ining single 
fragments (N = 1), shows marked deviations 
from the rectangular distributio ns expected on 
the basis of the Target Theoryc Near-terminal 
regions of the chromosome arm are very susceptible 
to damage, centromere regions susceptible but 
less so, while mid-arm regions are resistant. 

2~ The distxibutions of X obtained with the 
two treatments are very similar in form. 

The distribution of damage between chromosomes 
· of-tlie -one oeTr 

The form of the distrib~tion of X remains const an t in 
both treatments ~·hen cells where N is greater than 1 are compared 
with cells where N = 1. The absence of correlation between X 
and N indicates a r nn dom or near-random distribution of damage 
between armsj although the distribution within arms is far from 
rc1..nd Omo 

f'he_ distri .bution of .d.~me.g_e betw .~en cells 
o:f the one seed 

1. The Poissonian distribution for N, as 
expected fr om the T~rget Theory, is not re~lised 
after eithe= treatment. Both treatments give 
distribution s showing over-dispersior.cQ Using 
+rhe- --:re,tio of va ri 2.no e to m.ean 2.s an ind ex o_..P 
dispersion, the aged material, . 
gives values for this index rangin g from 2 - 6i 
The deyiations from unity range f:rom 9 - 16 
times their stand ard errors. In :1 e irr adiated 
material the values for the dispersion index 
r~nge from 1.3 to 2o3 with deviations from unity 
ranging from 3 to 10 times their st andard errors ~ 

2o The data for distribution of Nin each 
treatment ca n be fitted with a high degree of 
efficiency by a Pol ya or contagious distribution~ 
This efficiency cannot be attributed merely to 
the introduc t ion of an additional parameter,. 

** ** ** ** ** 
Since · th e material shows no ar eas obv iously rich in 

hete:rochromatini the breakage pattern cannot be attrj _butcd to the 
distribution of heterochromatin., There are two possible explanation c 
for the non-random distribution of X and N~ They are (1) n9n­
random breakage, (2) non-:random restitution. It is si.mpler to 
explain these distributions in terms of non-random breakage 
which ::.mplies that breakage results not from independent events 
distributed at random, but from some collective contribution by 
a numbe~r. of such events, The experiments thus indicate that low 
ion density radiation and the chemical &ystems involved in the 
process of aging produce their effects through similar mechanisms 
and therefore give almost identical patterns of damage; further, 
t.hey show that these patterns of chromosomal damage cannot be 
interpreted in terms of the Target Theory. The failure of the 
Ta:-cget Theory model can be traced to a breakdown in the fundamental 
requirement of independence. 
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It is 2.ppe,Tent t h2.t any pr oposed theory on the mechanism 
of chro :noso me oreakage by l ow ion density radi at ion must in 
gen era l con form to a w1.ds:r c onc ept whJ.ch en compas ses the action 
of treatments such as a.ging and rEdj_omimetic chemicals. The 
th eory must assume the inte~action of a number of in1tial site 
of io ni za tion by the produ otion of mutagen ic substnnces or 
rad i cals at t he se sites. The mut ag en i substan ce s or radicals 
cii:ffus e :i.n ti me an d sp2,ce and have a definite and relativ ely 
prolonged half-life per i.od within the cell. Such a mechanism 
would res ul t in the fin a l pattern of bre akage showing a cont ag io us 
d5.str:i .. but .ion of N and readi ly expl ain s t he non-r an dom distrib ut ion 
of brea ks with:l.n the chrom r.::somes . The Tar get Theory may hold as 
a limiting case for high ion density radiation b ecause of the 
r es t Tioted sp a t ial relations cf ion c en t r es in the :particle path., 
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** ** ** ** ** 
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