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ABSTRACTS OF PAPERS. 

r\~. J . D. White and Lesley E. .Andrew. 

Department of Zoology, University of Melbourn e . 

11E:ff'e cts of' c::-ir omos omal inv ersions on siz e in t he Grasshop p er 

Foraba scurra. 11 

Previous work, report ed t o the Soci e ty in 1958 9 sh owed 
th at inv ersions of Morab a scurra influ ence viability in a compl ex 
way, t h er e bein g a powerful ge n e tic interaction be tween two dif-
fer en t heterotic sys tem s. It h as no w b e en sho wn that th e 
i nvel"'sio n s also ha ve a mar ke d ef':fe ct on th e over all s ize o:f the 
in s e cts, certain structurally h omozy gous k aryot ype s b ein g as soci­
ate d with lar ge size, others with small size. No over- domi nan ce 
exi st s , the various cl as s e s of he terozy got e s bei n g int er med i at e i n 
s i ze. The si gnific ance of th e "size- eff e ct" in r e lation to t he 
"v iability-effect" will b e dis cuss ed. 

O. R. Byrne. 

Departme n t of Gen etics, Un iver s it y of Adel aid e. 

11I nhe ri t ance of colour p att ern variation in the locust, 

Chortoic e tes ter minifera. 11 

The Austr a lian Plague Locust 9 C. ter minif e ra, is pol y­
mor phic for colour patt erns. Some of t he s e co lour p att er n s 
ar e bri efly described and dat a fro m labor a tory expe ri ments giv en . 
A rrrultiple allelic hypot h esis :for colour p att ern inheri t ance is 
su gge sted. 
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P. A. Parsons 

"Pl e iotropy and Competition at the Vermilion Locus in Drosophila 

melan ogaster. 11 

Usin g larv al competition under very crowded conditions 
as a criterion of fitness, the effect of suppressors of the 
ver milion gene on .fitness wa s studied ·in D. melanogaster. When 
the gene is sup p ressed, the fitness of the suppressed flies is 
incre ased under conditions of high competition . The effect of 
the suppressor on fitness can be imitated by adding kynurenine 
to the larvae. Kynurenine 9 like the suppressor 9 permits brown 
pigmen t form a tion. Hence the vermilion gene when expressed has 
an e:ffect on fitness as well as inhibiting brown pigment forma­
tion. Both effects are presu mably associated with the conversion 
o:f tryptoph an to kynurenine. The vermilion gene is therefore 
plei otropi c . 

(T~1.is worlc was done in collaboration with Dr. M.M. Green of the 
University of California, Davis), 

w. B. Mathe r. 

Dep artm en t of Zoology, University of Queensland. 

nc11romosome Evolution in the immigra.ns group of Drosophila." 

Chromosome evolution in the i mmigrans species 3roup of 
Dr osoph ila is discuss ed V'1i th sp ecia l reference to the endemic 
Aus tralian specie s D. rubidus and D. setifemur and the cosmopo­
l itan species D. imrnigrans. Incidental observations are made 
on th e s taining properties of the X Chromosome and the "Pavan -
Brever Phenomenon." 
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A. M. Clark 

Departm ent of Zoology 9 Univ e rsity of Melbourn e . 

"Gen e tic effects of pyrollizidino,_£lkaloids in Dro~ophila 

melanogaster." 

3cvor al pyrollizidin c alk aloids hav e no ~ b een t e sted for 
mutagcnic activity in Drosophila. Some ha ve be en found to b e 
inactive" while oth ers sho w mutag enic p ro p erti e s comparable with 
ionizing radi a tions. If adult males arc f e d for s even days on 
sucr ose-agar cont a ining 0.001 mol ar he liotrine" their spermatozoa 
show an incid enc e of s ex link ed r e ces sive l e thals equival en t to a 
dose of mor e than 7,000 ro entgen of X-rays. Some att empt has 
been made to correlat e mutag enic activity Nith ch emical constitu­
tion, but with only pa rti al succ e ss. Distortion of the s ex -r atio 
amongst progeny of ring-X males sho ws that th e active al k aloids 
can induce a high incid enc e. of br ea kage 9 but th ey do not app ea r to 
b e very eff e ctive in producing gross structur al r e arr ang emen ts. 
In this r e sp e ct, they res emble oth e r ch emical mutag ens. 

F. E. Binet and J. A. Morris. 

Poultry Res e arch Centre" C.3.I.R.O., fierribe e " Victoria. 

"On total he r editary variance. in the c ase of ce rtain mating systems." 

A sch ematic gen etic mode l is pr e s ent ed" sp e cifying a 
mea surable cha :i."'acter, fully de t er min ed by a single di-all e lic locus. 
Hence ep istatic and envir onmenta l compon ent s of variance are ex ­
clud e d. Consequ ent ly 9 the total ph en oty p ic vari ance is h er editary 
and can be partition ed into an addi tivity - an d a dominance - com­
pon en t on the one hand, and i n to compon en ts due to variation b e tween 
and within r e lativ ely unr elat ed lin e s on th e oth e r hand. The se 
sub-divisions are not consider e d on th e ir merits in this paper . 
Att en tion is r e strict ed t o one aspe ct of tot al vari an ce, na mely its 
behaviour a s a function of the coefficient of inbr ee ding. The 
analytical properti e s of t ha t mathema tical function ar e discuss ed 
and the genetical int erp r e t a tion of thes e p ro pe rti e s is outlined. 
The coeffici en t of in b r eed i ng , ( th e a rgu ment of this function) 9 is 
giv en a so me·-Nhat wider definition t han its usual form al interpre­
tation a s a p robability. It is defin ed as a mea sur e of the 
devi a tions or a ctu al gen oty pe - f r equen ci e s from t h ose at random 
mating at the same allele - fr equency . The results of t h is 
analysi s may be r ega rded as compl ementary to t hose obt a i ne d by sue~ 
authors who pa rtitioned this tot al on the one hand into additive 
genetic and dominance components and on th e other hand into between 
and within inbred lin e s COIDJ.Jon ents. 



- 4 -

G. M. E. Mayo . 

Depar t ment of Genetics 9 Un iv ersity of Adelaide. 

"Use of Artificial Ligat :for growing Plant Material in a 

Controlled Environm en t. 11 

Du rin g 1957 a p lant gr owth cabinet was con structed for 
u s e in t he Depar t ment of Gene tics 9 Univer s ity of .tdelaide: 
memb er s of t he Society will be invited to inspect this cab in e t • 
.. 1s an i ntrod u c tion 9 i ts de s i gn, pe rfor mance 9 and in pa rticular 
the 111:..::;'::.-: ( spe ctr um) corr e ctedn hi gh pressure mercury va p our 
l amps 9 as the p ri ncip al or only source of light in this 
cab inet , will be dis cussed . The use of this cab inet in the 
s tu dy of the genetics of hos t- pa t h ogen r e l a tions and in the 
stu dy of the gene ti c s of continuous v ariation will be de alt with, 

H. Daday and C.G. Gr eenham. 

Division of Pl ant Industry, c.s.I.R.O., Canberra. 

"Combin in g Ability for Cold Hardiness in Luc erne (Medicago 

sativa L.) 

With lo w :frequenc y a s th e criterion.9 a de t ermin a tion 
h a s be en made of th e r ela tiv e cold h ardine s s of Hairy Per uvian 9 

Hun ter :i:ti ver.9 Lad ak and Ramble r strains a lso their half diallel 
li n e s . Di ff erences b e t wee n st r a i n s and betv,reen F 1 lin e s are 
hi ghl y si gnif i can t. Gene r al comb ini ng ab ility among the F 
lines is hi ghl y significan t, but t he specific comb ining ability 
is not signif ic ant . Most of the v ariation is due to genetical 
ef fe cts 9 variation d.u e to en vir onmen t being small. 

Ramble r contri bu t e s mos t to the co ld hardiness of the 
F1 li ne s. 

Ext ende d day li g:1t significantly increas ed dry matter 
p ,.-vu.L.. ~i cn duri ng wint er but did not affect co l d hardiness. 
The seg r egation of F cha :;.,acte rs be t ween hardy and susc eptible 
p l an t s show s i n dep en~e n ce for cold hardiness and wi n ter gro wth. 

The r e sults are d i sc us sed in r elat ion to obtaining 
plants t ha t are more cold h ardy 9 also th a t gi ve gr ea ter winter 
y ield . 
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s. Young. 

McMaster .r.IDimal Health Laboratory, Glebe. 

11Rel at i ve Efficiencies of Sel ect ion Methods . 11 

The r e lative efficiencies, in t er ms of genetic values 9 of 
thre e selection methods; tan dem selection, independent culling 
lev els and the s el ection index were compared. This is an exten­
sion of' th e worlc published in 1942 by Hazel L. N. and Lush J.L. in 
the Journal of' Heredity. 

In all circumstances the index is never less ef'fi cient 
than the method of independent oulling levels, though in some cases 
it is no more eff'icient. The method of' independent culling lev els 
is 9 in turn, never less eff'icient, but in some cas es no more ef'fici­
ent9 than tandem sel e ction. The su p eriority of the index method 
over the other methods is at a maximum when the traits have e qual 
gene tic values. 

P. G. Martin. 

Department of Zoology, University of Adelaide. 

1'The Relation of' antibod.y f'ormation to the structure of DNA. 11 

An hypothesis concerning the formation fo antibodies and 
the part played by DNA in this proc e ss will be presented. The 
structure and evolution of t he blood group loci will be discussed 
in the light of this hypothesis. 

B. W. Holloway and Marilyn Monk 

Department of Bacteriology, University of Melbourne. 

11Transduction in Pseudomonas aeruginosa. 11 

Genetic transfer by transducti on has been shown to occur 
in Pseudomonas aeruginosa. Several temperate phages have been 
found which ca rry out t his transf er but not all phage s are com­
p etent in this r e spect. A number of' markers have been transduced 
but generally only one marker is transferred at a time. Rare 
lin ked transductions hav e been detect ed. Ultr aviolet irradiati on 
of the transdu c ing bacteriophage has a stimulating effec t on this 
gene tic tr an sfer. 1.Vhile this may be due to increased bacterial 
survival r esu lting from loss of' killing ability by the phage, it is 
possible that irradiation may stimulate incor p oration of the 
tran sduced genes. 
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M. J. Mayo. 

Dep a rtment of Genetics, Univ e rsity of Adelaide . 

"Abortion patt e rns in asci of a str a in of Neurospora crassa. 11 

In outcross e s 9 str a in 451+0 of N. crassa a l ways p roduc e s 
a sci which sho w abortion pa tterns whe I' e t wo or four and possib ly 
eight of th e spor e s do not mat ur e . McClintock has su gge sted 
th at th e se patt e rns could ar is e from an int e rchange heterozy gote, 
wher e spor e s containin g a duplic a ti on and a small de fici ency are 
viable. Hovrnver 9 no int e rch ange co n fi gu1,a tion could b e de tected 
cytolo gically in this str a in nor any genc tical evidence of 
duplication. 

The r-e l a tionships bet viJeen link e d gene s wit h in the thr ee 
observ ab le patt e rns and th e fr e qu enc i e s of th e se patt e r n s a re 
consider e d in an attem p t to e xplain the aberrant behaviour . 

J. ..:\.. Pa teman. 

Department of Botany, Univ er sit y of Mel b ourne. 

"Further studies at the am locus i_n Neuro~ p or a crassa. 11 

'Ehe 11arnination de:ficient 11
9 am9 l ocu s in N. crassa is 

a complex one. It is p'fl pa!'t i cular int e r es t since mut a tion a t 
many diff e rent sit e s in this locus affect s the pr oduction of the 
enzyme glutarnic dehyd ro gena s e by th e fun gus. 

Re cent e xperiment al work on th e b a ckmu t a tion and recom-
bin a tion of diff e rent am nll e l e s will be p r e s ented. The 
r e l a tionship b e t 1i--reen th e sub - units, or 11c.ll e l e s 11

9 at this locus 
a s determined by th e cri t e r•i n of' functiow :11 c ompl emen t arity, 
genetic nl reco mbin a tion ai.'1.d mutati on~ will be d i scus s ed . 
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B. T. O. Lee and J.A. Pateman . 

Department of Botany 9 University of Melbourne. 

"Polygenic Inheritance of' .;.scospore size in Neurospora crassa. 11 

Pr eviou s worlc has shown that the inheritance of asco­
spore size in certain strains of Neurospora crassa is controlled 
by a p oly genic system with a small cytoplasmic component. 

Various types 
strains that has been 
in wild-type strains. 
be discussed, 

of select i on lin e s were set up both in 
selected for the large-spared character and 

The r e sults of these various tre a t mehts will 

.Elxperimental work will be described which ind~7ates that 
a p art of the polyg enic system responsible for about 6 of the 
tot al response to selection for incr eased as cospore size is ap­
p arently located about 10 to 15 cM. from the albino 2 (al. 2) locus. 

An experimental demonstration of the segregation of 
p olygenes during tetrad formation will be described. 

R. N. Oram • 

.Divis i on o:..> ~.l~ 1~.t I ~dus ·tr ;y-, C.S.I. R.O. j. Wagga 

11Recombination frequencies in diploid and tetraploid maize. 11 

Although the intent of syn ~p sis of homologues at m~iosis 
differs considerably between diploid and tetraploid forms of most 
species, and could be expected to affect the frequency and distri­
bution of crossing over, recombi nat ion fr a ctions in any segment 
in the two forms have not previously been compared. Here, such 
comp aris ons are made in two segments in maize, one (ShWx) in the 
mi ddle of the short arm of chromosme 9, and the other (Su G13) 
including the cent rome re of chromoso me 4, Reco mbina tion 
fr e que n cies per unit of pachytene chromosome length in thes e two 
regions are approximately average and less than ave rage res pe cti vely . 

Reco mbina tion fractions in diploi ds were determined in 
coupling phase heterozy go t e s. In tetraploids, Fish 0::~1 s methods f o:;." 
de t ermining reco mbinat ion were used with some si mplifying assumptio ns 
and corrections for viability differences between gamete s and zygot e s 
of differing genotypes. 
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Table. 
Reco mbin ation fr actions in the Sh Wx and Su Gl

3 
regions 

in diploid and tetraploid mai ze . 

Season nnd 
tr ea tment. 

Late summer 
Colchio.ine 
No colchio.ine 

Early summer 
No colchiC.ine 

Winter 

Winter and 
Summer -

Late summer 

Ninter 

Recombination fracti ons 
Diploid Tetraploid 

~ gametes 071 gametes 

Sh-Wx 
0.224+0.008 0.233+0.006 

0.201±0.008 0.258+0.013 

0.183+0.009 0.219+0.018 

Su-G1 3 
0.282+0.009 

~ gametes (5' game tes 

0.180+0.024 0.277±0.05 

0.235+0.028 

0.223±0.042 

0.556+0 .062 

Thus, tetraploidy appears to incre a se the frequency of 
recombination in t h e pericentric Su Gl

3 
segment, but has little 

effect in the mid -arm Sh Wx region. 

c. K. Pawsey. 

Forestry and Timber Bureau, Mount Burr. 

"Her ed ity in relation to some disorders and defects of Pinus 

radiata (D. don) in South .Australia. 11 

Observations among clon e s of Monterey p in e ar e cit ed 9 

together with some relevant figures 9 to show that heredity 
influences the incidence of dieback, fused n eed le, dead-topping 
and forking in this sp e cies. 

8 
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K. W. Shepherd. 

Department of Gen e tics, Univ e r s ity of' Ade l a ide. 

trAn inv e sti ga tion of link 2.ge r e l at ionships be t ween genes for 

rust r e sist anc e in flax." 

Backcross t e chniqu e s ha v e b ee n us ed to investig a te t he 
hypothes is that genes for rust r e sist ance in flax exist a s 
multiple a llel e s a t a r e stricted nu mber of loci. Supposed 
recom bin a tion has b e en de t e ct ed in one ba cl<:cross family and 
th e si gn ific 3.11c e of this will be d iscussed. I n those f amilies 
·.1he re no recombin an ts wePe obs e rved, the up p er limit of t he 
r e co mbination fr a ction may b e c a lcul a ted. 
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GENETIC PARAMETERS IN .A FLOCK OF SOU'IH AUm'R.ALI.AN ME:RINO SiiEEP 

By P.G. Schinckel 

Estimates of the heritability of ten fleece and body characters 

have been made in a flock of South Australian Merino sheep. Genetic 

COITelations between these characters were also estimated. 

All estimates based on parent offspring regressions on a within 

year basis, and standard errors of the genetic correlations were 

~ estimated from the formula of Rae. In general there was good agreement 

between the significance of the genetic correlation coefficient as -- --- -- - - -
dete:nnined. by Rae' s method and the significance as detenn.ined by .Morley's 

method. 

A number of disagreements between the results here and those o£ 

Morley suggests the possibility of different relationships in the various 

genotypes. 

The heritability of clean wool weight was lower than that of most 

of the components which detennine it: probably due to the negative 

genetic correlations between some of these components. 

TABLE OF ESI'IMATES OF HERITABILITY (LEADING DIAGONAL) AND GENE!rIC CORRELATIONS 

! 

c.w.w. ' F.W.I. I St.L. 
I 

Cr. 
i 

N.. I F .Diam. Skin S,Jo 1, CV 'I• • • 

c.w.w. 0 2~ 0 

vP·6 

+ + : + + + A + •+ + I ~ 
+.47-.10 +.65-.21 +.37-.09 -.22-.09 +.14••• I 2 I +.~.07 ? e23-1 e5 ? .;,o;1-i_+.2- •1 I ! . 

+ + + + + + + +~ ' + ?,76-.08 -.3a.:..12 ?.04-.07 +.06-.oe ?.13-.08 ?.21-.26 ,-.2a.:..11 -.03-.0 --~-.o 
F.W.I. 

Or. 

N. 

F.Diam. 

Skin 

S/P 

c.v. 

+ + + + + + + + 0,34-.08 +.42-.13 -.41-.13 +.2~~12 +.35-.13 ?.2~.45 ?.07-.19 +.~.18 

___ _._ ___ "-I 
+ + + + + · + -.54-.10 -e36-.o8 +.w.09 --3~.10 -.w.11 +.~s,.;..11 

+ + + 0~40-~,Qj, +.o6-.09 -.17-.11 + + + +.~.13 +.16-.12 -.81-.1 
I 

+ + o.62-n.QI -. 70-007 
+ j T · 

?.11-.11 +.75-.1 
+ + 0.52-.07 +.28-.13 + -.62-.12 

+ 0,21-.06 ?o.7!.26 

o. 

0 

*? = sign indetermi~.ate 



genotypes. 

The heritability of' clean wool weight was lower than that of most 

of' the components which determine it: probably due to the negative 

genetic correlations between some of' these components. 

TABLE OF ESITMATES CF HERITABILITY (LEADING DIAGONAL) .AND GEN:E!rIC CORRELATIONS 

c.w.w. w0•6 I F.W.I. I St.L. Or. N8 F.Diam. Skin S/P c.v. 
l 

0 2 ... ± O + 6 + + + + + •+ R! c.w.w. ~-v- ...... __._ +.47-.10 +. 5-.21 +.37-.09 -.22-.09 +.14-.12 +.~.07 ?.23-1.5? +.2_ 

W
0•6 6+ 8 a+ ? + 6+ + 08 + 6 a+ + ~! + 1,7 -.o -.3v-.12 .• 04-.07 +.o -.oe ?.13-. ?.21-.2 -.2u-.11 -.03-.0 -.04.-=-.0 

+ + + + + + + + 
~.W.I. 0,34=.08 +.42-.13 -.41-.13 +.2~o12 +.35-.13 ?.2~.45 ?.07-.19 +.~.18 

+ + + + + + 
~t.L. i-------~ -.54-.10 -.36-.08 +.,44.:..09 -.3~.10 -.,44.:..11 +.2~.11 

Or. 

N. 

F.Diam;­

~n 

S/P 

c.v. 

• ? 

c.w.w. 
wo.6 

F.W.I. 

St.L. 

Cr. 

F.Diam. 

Skin 

S/P 

c. v. 

= 
:;: 

= 
= 
= 

= 

= 
= 
= 
= 

+ + + + + + 0~40-_J22 +.o6-.09 -.17-.11 +.~.13 +.16-.12 -.81-.1 
I 

+ + + T o.62-n..QI -.70-o07 ?.11-.11 +.75-.1 ~ ~~1l 

sign indet erminate 

clean wool weight 

body weight raised 

c.w.w./vP06 

staple length 

+ + 0.52-.07 +.28-.13 

to o.6 power 

+ 0,21-.06 

number of' crimps per inch 

mean f'ibre diameter 

skin f'old score 

r,atio of secondary to primary follicles 

coefficient of variation of f'ibre diameter 

+ + -.62-.12 1.0~.o 

?o.7!.26 +.qa!.o 

?.18!.1 I 
1..,;:~-~ ' 

/ ,--- - - - ------'-----------....:_ ________________ ....__ 
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