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Unfortunately, it has been impossible to arrange 
accommodation at either Duntroon or the Boys' Grammar School. 
Members are therefore asked to make their own arrangements. 
It is necessary to have a complete list of those intending to 

w 

r -

, come to the meeting so as to arrange lecture room accommodation. 
Please notify the qecretary, C/o Animal Genetics Section, as 
soon as possible. 

A. S. FRASER. 



1-

ABSTRACTS 

M. BLACKWOOD:- No abstract received. 

R. D. BROCK:- Spontaneous chromosome breakage and endosperm 
failure 

Many cases of seed failure, after crossing and in hybrids, 
is due to failure of the endosperm and abortion of the 
embryo. Characteristics of these cases are certain 
mitotic abnormalities, high pclyploidy, bridges which 
persist through r e sting stage, spindle abnormalities. 
Investigations of these irregularities have been made 
in two plants, Lilium and Hyacinth, which are particularly 
suited to cytological examination of endosperm. The 
seQuence of events which culminates in endosperm failure 
commences with spontaneous chromosome breakage. A 
special type of anaphase bridge, "pseudo-chiasma li , is 
followed by mechanical breakage of chromatids. Breakage 
persists through the bridge-breakage fusion cycle and, 
owing to increased unbalance, accumulates. Abnormalities 
are ge~etically determined but are influenced by the 
chromosome number of the endosperm. The spontaneous 
formation of 11pseudo-chiasmata ;1 bridges seems to be associated 
with chromosome reproduction. This sequence of events, 
leading to endo s perm failure in Lilium and Hyancinthus 
seems to be a general occurrence in other cases $f 
endosperm failure. 

D. G. CATCHESIDE:- Gene t ical map of the Mating tyPe 
Chromosome of Neurospora crassa 

About !-..a dD£-e_n loQ_i ar L_ st tu a ted in a short segmen t of 
the mating type chr omos ome between the locus of mating 
type and the centromere. Reasonably accurate mapping 
requires special me t hods to se cure an optimum amount of 
information in relation to the technical work involved. 
This has be en achi eved to some extent by li miting the 
study to certain clas ses o f reco mbinant and, for one 
locus, making use of a lethal interacting specifically with 
a mutant. It i s still uncertain whe ther all the data 
can be comp letely re conciled. 

A. M. CLARK: - Further observations on the Biological 
Activity of Pyronin and Related Dyes 

Further data will be p resented on the genetic and 
physiological effect ·s of s ome xanthene dyes. At low 
dye concentrations, biolo g ical activity can be attributed 
to reactions with non-polymerized nucleic acids, but at 
higher c oncentrations a comp lex pattern of effects may 
be produced by inhibiti on of various enzyme systems . 

· C. I. DAVERN & J. S. F. BARKER:- Mutagenic Effe ct of Formalin 
on Drosophila melanogaster 

The paper describes the results obtained from the 
comparison of the mutagenic effects of formalin on the 
frequency of sex linked lethals with its effect on the 
freQuency of chromosome II lethals. The effect of the 
""'rr o ,-.. Y"r..'ln a n ~1""' ,..,.,,,+,....,..,.I""\,.,..;,... "'l"'t""\nY\",.....c_i,.l'."'I, ; o ~1 ~I"\ o-+-,,~; oN ;'n 



M. BLACKWOOD:- No abstract received. 

R. D. BROCK:- Spontaneous chromosome breakage and endosperm 
failure 

Many cases of seed failure, after crossing and in hybrids, 
is due to failure of the endosperm and abortion of the 
embryo. Characteristics of these cases are certain 
mitotic abnormalities, high polyploidy, bridges which 
persist through resting stage, spindle abnormalities. 
Investigations of these irregularities have been made 
in two plants, Lilium and Hyacinth, which are particularly 
suited to cytological examination of endosperm. The 
sequence of events which culminates in endosperm failure 
commences with spontaneous chromosome breakage. A 
special type of anaphase bridge, "pseudo-chiasma ii , is
followed by mechanical breakage of chromatids. Breakage 
persists through the bridge-breakage fusion cycle and, 
owing to increased unbalance, accumulates. Abnormalities 
are ge~etically determined but are influenced by the 
chromosome number of the endosperm. The spontaneous 
formation of 11pseudo-chiasmatai• bridges seems to be associated 
with chromosome reproduction. This sequence of events, 
leading to endosperm failure in Lilium and Hyancinthus 
seems to be a general occurrence in other cases ~f 
endosperm failure. 

D. G. CATCHESIDE:- Genetical map of the Mating type 
Chromosome of Neurospora crassa 

Abo_gt_ a ~e__p _ _l_o~ i _a r L_ sj ,tuat 1- in a short segJitent of 
the mating type chromosome between the locus of mating 
type and the centromere. Reasonably accurate mapping 
requires spe cial methods to secure an optimum amount of 
information in relation to the technical work involved. 
This has been achieved to some extent by limiting the 
study to certain classes of recombinant and, for one 
locus, making use of a lethal interacting specifically with 
a mutant. It i s still uncertain whe ther all the data 
can be comp letely reconciled. 

A. M. CLARK:- Further observations on the Biological 
Activity of Pyronin and Related Dyes 

Further data will be presented on the genetic and 
physiological effect ·s of some xanthene dyes. At low 
dye concentrations, biolo g ical activity can be attributed 
to reactions with non-polymerized nucleic acids, but at 
higher concentrations a complex pattern of effects may 
be produced by inhibition of various enzyme systems. 

· C. I. DAVERN & J. S. F. BARKER:- Mutagenic Effect of Formalin 
on Drosophila melanogaster 

The paper describes the results obtained from the 
comparison of the mutagenic effects of formalin on the 
frequency of sex linked lethals with its effect on the 
frequency of chromosome II lethals. The effect of the 
age of male on the mutagenic response is also studied in 
both the X and the II chromosomes. The effect of 
nutrition on the mutagenic effects of formalin as 
measured by the frequency of sex linked lethals, and the 
mutagenic effects of formalin medium fresh, and v~rked by 
larvae, are investigated. 



-. 

M. HARDY:- The expression of the Tabby ~ene in the mouse coat 

A semi-dominant, sex-linke d gene ~2: ,oy 1 :i.: 2c --3nt l y 
is covered by Fal c oner, produces t a Jby ma:;_~1::ings in the 

coat of heterozygous females. HoITi. zy g c1.:.s fe male and 
hemizygous males were of a d i fferer. ,·,· phenotyp e 9 lacking 
t wo of t he thre e types 0f pe l age h e: . .rs :r:::r9sen t j _n normal 
mice 9 and havin g a reduction in f ac a l ··1· · ·)rissae and 
various other abnor malities, Clo s · ir study reve a led th a t 
the ex p ression of Ta bby in het er ·1zy ;; ote'> di f fered in 
degree r a t he r than in kind fro m its expr e ss i on in 

· homo zygotes and hemizygot e s. Fr ,r ~xam ple, -che r e was in 
heterozygctes a reduction in t he p~>po rtion o f a t l ea st 
i;n e of the typ es of p ela ge hairs, and the n urn.;Jer of facial 
vi br issae ( excludin g t hose on the L -_p s) va s :.nt er mediate 
between th a t of :..10nn a l and of h omo z:,.-g ot es or he mi_zyg 0tes. 
A stu dy of de v e lo pment r evea l s ~ st:ik in g si mi l a rj_t i e s, 
in deve lo pment a s well as in f ~na l ex press i ~n , b e t ween 
~ ho mo zy g ot es or hemizygot es and cr i..n.k"':._ed homcizygotes . 
( Th e gene crinkled is r e c ess iv e, ::..1c t s ex - lL J.ke .. ? and 
in her ite d ind ependen tly fro m Ta bb y; . The h~rp uthe sis cf 
Falconer, Fraser a nd King th a t cr i~k ~_ed c ~u ses su ppression 
of follicle form a tion duri n g t v1~ se.L.J·c..r2. ·~e :?8::-'io 6.s in 
early devel o:;;:nnent is a :;_Jp lic a'ol e a l so t , '.::.;3,1:"ib:,. ·rissue 
cultur e studi es of em'Jryoni c ch _:_.l ; _ .)m_ 'I°.J:-olJ~r ·:·,1i_ce support 
this vie w . - - · · 

D. L . HAYMAN : - Univalent be ha v i ou: - a ri r; 
H_yb:ri _~ 

A hybrid, Pha l a:r is co e~u l e S'.JPI: ~ ''" ·r- . ,.--r .S __ inor 
( 2n =28), has 21 Ghromo s o:::nes a r. .c. Yery :...-ec,: .. 1.2.::..j_y :corms 

_ §e v en _b ·y_ale.ntR ·:1d scve1'l-- uni"' , c.l e n t s a t m, a;i has e I of 
me iosis, th e unival ent s b e in ::; ~ a r ge T th ar.. -~he o ther 
chromo s ome s . o·~her confi gure-,; :ion s a re c~,c ountered 
occ a sionally . Subt er :nin a l n i ' -c ent ric r eg i ons b e c ome 
activ e wh en th e univalents mo, · ~ t o t he e qua-~e,"":'i a l region 
of th e s p indl e after th e b iv ~ ·1nt9 h av R dis jo in ed at 
division I. Thi s l ead s to c .. 1 :--orncs ome t:::-,3aka g e an d 
a p p 2r ent fu sions. 

B. W. HOLLOWAY:- Hetero(!ar_y_o s i s __ : _1_ Heur o s~r ,_ --.:. ;:_·,s sa 

Heterocar y on for ma tion bet we , ( 1 c er t a i n bi o c111?.~n:i.r;a =:_ mutants 
~f N eu :i. ospora crass a i s c o1.1t.1, 2.l e d by a -C.t' .'"' 1-·•YY' :--··:- 7 ~nes 
apart from th e bioche mi r. :-,1 - ~, · · - · - - - _ ~ . A 
d e t a il ed inv e stiga ti o~1 ot' ·en ;.. 1,s· c2r-0 c a:::-yu:.1 Xor ined b etwee n 
a ~Jantothenic a cid r eq_u.iri n G t .u t a nt a n d. O.'.1e r c ci_u "i.ring 
lysin e h as demons tr a t ed fo u r 1:.i.1d p o ss i b l ;T :P;_ve r: me s to 
be concern e d . in th e process c : · het ero c ~r s·~ fo~m ~~~-on . 
These genes may not only p r ev I n t t :t.e fo-r r,i;:,,-' ; c.,n c ? a 
het ero c a ryon but a l s o m'..."ld if y : he t ype o :f l1c· :p~--o c 'l.-ry otic 
growth. ·rhe ch a r a ct ers s o a J fe ct ed are -·~11') -::-irne a t which 
heterocaryotic g ro wt h co rn.:ne n c c s , th e abili -~:/ ·" 0 ma intain 
het er oc a ryotic g ro Yvth an d th .::: ·_ri g our of t i1e g r e; Mth . · 

VT. B. MATHER:- Chr o~o_s_ome Lfor pho \ 'Z.Y oi' s0--1 c- _£ •1.s t.,,,8-:'t.ian 
speci es ~ .u..co0-..1µ. t _-- d 

' 
The chromosome morphology ·, bo :! . l ar v a l br : ~-:." a n 0. larval 
saliv ary .Q:land of ten Jiu RT.T'P.l · " · J Dr n _q()~'\ r , i !Cl _,;:m .'-' r>i .:, c:, 



A semi-d omin ant 9 sex - link ed gene 'T'2,- ,-oy i ~ J c ?nt l y 
discovered by Falc one r, :prod uc es -:;a iby ma:;,_~'::ings in the 
coat of he tero zygo us females. Hoffi zyg c1.:.s f ema l e and 
hemizygous mal es were of a di fferer. ,· phenotype, lacking 
t wo of t he t h ree type s 0f pe l age h z.· rs pre sen t jn no r mal 
mice s and havin g a r eduction in f ac . a l ··r· -)rissa e a nd 
v ar iou s othe r abnorma litie s , Cl o s · :r study revea l ed th a t 
the ex p ression of Tabby:_ i n het er ·~zy :; otes diffe r ed in 
degr ee r a t he r than in kind from its exp r e ssi on in . 

· homozy go t e s and hem iz ygo t es . Fnr "'oXampl e , there was in 
heterozygctes a reduction in t he pr;po rtion o f a t l eas t 
tm e of the typ es of pe l age hairs, a ::J.d th e nu m.°'.Jer of facial 
vi brissae ( excludin g those on the 1 .-_p s) wa s :.n t er me diate 
bet ween th a t of :i.lonna l a n d of homo z:;-g ote s o r hem1-zyg 0tes . 
A st ucly of de v e lo pment r eveal 2C. s "c: ikin. :; simil 2.rj_t i e s , 
in develo pment as well as in f~na l ex p r e ssi ~a , b e t ween 
f ab by homozyg o t es or h emizy go t es and cr in k "'::._ed homo zygo t e s . 

gene crinkled is r e c ess iv e, 1.1.ct s ex - li n ke .. 1 and 
in her i ted ind epe n den tly fro m Tabby ) . '11be h~rp othe sis cf 
Fa lc oner, Fraser a n d King th a t cr i~kJ .ed c ~uses sup pre s sion 
of f ollicl e format ion duri n g t vio-: se.,_..,-o.r2.-~e pe ::-io d s in 
early development i s a pp li c ab l e a l so t ,, '.I'3,:,b:.T. 'l i ss ue 
cultur e stud i es of Gm'.Jr y oni c uh..:..~~ ; _ Jm. 'I°o:-51J~- ·:,1:i_ce suppor t 
t h i s vi ew . - - - · 

D • L • HAYMAN : - Un i va l en t 'J e hs,viou: - a ri ', 
Hxb rid 

A hybrid, Pha l ar is co e---:'ul e s -JPr_: . 1.-r .c __ ino r 
( 2n =28) 9 has 21 chromo s omes a r. .c. ve ry :.. et:,.'-1 .2.i-J...y :i::o.rrns 

-- §.ev en __ll_iy.a].ents ad.1.d. s-cven - u...-.1i , c.l e nts at , , a ;frrnse I of 
me io s i s, th e u niv a l en t s b e in J ~ arger t har. . J.::he othe r 
chro mos ome s. O·cher confi gur;: ,: ;ion s are c::'.",coun ter e d 
o c c as ionally . Su bt er ,nin a l n \ ' - c ent ri c r eg i ons b e c ome 
activ e wh en th e u nival en t s mo, · ~ to the e qua-~v:- ia l r eg ion 
of t he s p indle after th e bi v a. · :m t 9 hav R dis jo in e d a t 
division I . This l eads to c . .1.:'omcsome t:::-ca ka 6 e and 
a p p &r fm t fusi ons . 

B. W. HOLLOWAY: -

He t ero ca ry on fo r ma tio n bet we, ~~ 1 c er t a in bi oc 111?.:11:i.r:a.=:_ mutants 
~f Ne u :i.os p ora crass a i s c o :1ti . ·2.l e d by a r .-:..'_.,.~1

- · " :".' ::-- ·.,. .!""ne s 
apa rt f ro m th e b i oche mi r. ? 1 - ..,, · _ ~ . A 
d e t a il ed inv e stiga ti oi1. o:t -Gn -- 1e G2r-,.;Ga:::-yu~.1 tu r--rred b e t wee n 
a lJal'ltoth enic a cid r eq_ui ri nG t .utant and o~e r cc~ui.r ing 
lysin e h as demons tr a t ed fo ur ,:.nd poss i bl :T :P;_ve c, mes to 
be co n c er n e d in th e p r ocess c.: ' het eroc 2.,:-;.~ - ·-:.-:. fo-rm ;:.i,-'-:~ on. 
These ge n e s may not only p r ev, nt t l:e fo -rr,i;:,,-·-; 0n c 1=.' a 
heteroc a ryon but a l so m'.:ld i fy 'b.e t ype of li c · :c~,-Qc 'l.ry otic 
g ro wt h . ·rh e cha r a c ters s o a 1 fe ct ed ar e t 11 '..) --':irne a t wh ich 
heteroc a ryotic g ro wt h co rn.ille ncc s , th e abili-~ J · i., · mainta i n 
het er oc a ryotic g ro wth and th e ,_ri g our of t ile gr c - th . 

VT. B. MATHER:- Chr o.!.11:_o_s_ome i,for pho ,g y oi' s0--12 _i ·1.s-c-,·a-:-._ian 
S,Pec i e_s .. U.L .u.C0..__;-..11-J. l ___ a, 

' 

Th e chr omosome mor pho i ogy- 9 bo :;, . l ar v a l br .:-2.::' a n 0. l arva l 
saliv ary gl and of t en Austr a l , i1 Dr o s oph i a sp2 ci e s 
(lativitt a ta , en i gma , s er r a ta ,, 3,nd .sev en ·.ew s·Je cies) i s 
d e s crib e d an C~ t he: poss i b l e moc _; of C..cr:: .-,,..1.ti .cn a re 
dis cuss e d in th e li gh t of knO\ : me c}v..:i.1.j Q".J.S of chrom oso me 
ch a ng e . 



M. J. Iv1ATHI~S0N : - The Physiology of histid in e - requiring 
mutan t s of Neu ros p ora 

Thre e different genes controlling histidine s y nthesis in 
N euros p ora crassa hav e been studied. Tvw of t hese are 
very close to mating type and within 0 .7 units of each 
oth er. The third is on chromosome D a b out 59 units from 
the centromere . The thre e strains di if er from each 
oth er physiolo g ic a lly but are a li ke in being inhibit e d 
by cert a in constituents of "complete .; me dium. The 
inhibitors ap~ea r to pr event the uptake of histidine from 
th e med ium. The p roblem is how far such phys i olo g ical 
properties ar e aff e ct e d by th e genetic background . 

F. H. .. • T'i0RLEY: - Pre d ict ed heteroz y go te exp r e ssion of 
r e ces s iv e l e thals 

Fr e qu ency of genes determining r e c e ssive l e thals r ea ches 
e~ui li brium wh en it has a v a lu e o f the s quar e root of 
u/s . If there are N g en es ca pable of mutating to a 
r e c es siv e l etha l, and ass= 1.0 1 th e ave ra ge number of 
lethals pe r in dividu a l is of th e ord er of N ti mes th~

5 s qu a r e r oo t of u. This i s 3 if N = 1000 and u = 10 . 
Da t a from Drosophila sug g es t t ha t this fi gur e is too 
high, so th a t l e thals probab l y h av e, on th e average, 
detri mental effe cts on h e terozygot e s. If fitness 
AA: Aa is 1 : 1-h then th e av er age number of l e thals 
per in d ividual is Nu/h and his expe ct ed to a verage 
0 . 02 . Ste rn e t al have d emonstrat e d h t o b e about 
0 . 04 . Thes e i deas ar e d iscuss ed in r elatL on to li v e sto ck 

J. M. RENDEL : - Us e of one ch ara ct er as an in dex of environ 
mental variation in anothe r 

Heritable variation of a charact er is often ma sked by 
environmental v a riation to an ex t ent which mak es it 
i mposs i bl e t o se l e ct effe ctively for the trait d es ired. 
It is often poss ibl e to allow for the effects of the 
environment . When th ese cannct b e trac ed it may be 
possibl e to us e a s e con d character as an ind ex of 
environmental° e ff e ct s ai1d corr e ct the first for v a riati on 
in th e s e cond , u s in g t he r eg r es sion of on e on th e oth er 
as the co r r e cti on fact or. An examp l e from mic e is used 
to illustrat e th e me thod. 

P. G. SCHINCKEL:- The tr end of fle e·c e weight in Austr alia 

Exa mination of publish~d statisti cs and of limit ed r e cords 
from private prop erti es sho 1:1s th a t th e averag e fle e ce 
weight of she ep in Australia has increas e d markedly since 
about 1870. Th e ye arl y a v era g e s a r e er r a tic du e to 
changes in the me thod of coll e ctin g stati s tics and to 
seasonal variations. The period sinc e 1 870 is 
char a ct erised by t wo g ene ral trends: bet wee n ~870 and 190 8 
th e r a t e of advanc e iri fl ee c e weight wa s very substantia l : 
sinc e 1908 it has be en at a much r e duced rat e . It se ems 
likely that much o:f the -e arly gains were of genetic origin: 
at least a filOder~T.P n~nnn~+;~~ ~~ J~+~= ~-~=--- - -~ 



M. J. MATHI:2:SON; - Th e Phy s i ology o f h istidin e - r e quiring 
mut ant s of Neuro s p ora 

Thre e di f f er ent g en es c ontrolling histidin e s ynth e sis in 
N euro sp ora cr a ss a hav e been studi e d . Ti.--w of these are 
very close to matin g typ .e an d vvi th in O. 7 units of e ach 
oth er. The third is on chr omos ome D ab out 59 units . from 
the c entro mere. The thr ee s t rains di if er from each 
other p hysiolo g ic a lly but are alik e in being inhibited 
by cert a in constituents of "c ompl e te •• medium. The 
inhibitors ap p ear to pr ev ent the up take of histidine from 
th e medium. The p ro blem is how f ar such physi olo g ical 
pro pe rties ar e aff e ct e d by th e ge n e tic ba ckgr ound . 

F. H. W. MORLEY: - Pre d ict ed h e t eroz ygot e expr e ssi on of 
r e cessiv e l e thals 

Fr eq u ency of ge n e s d ete r mi n ing r e c e ssiv e l e thals r ea ch e s 
e ~uilibriurn wh en it has a v a lu e o f the s qu ar e root of 
u /s. If there ar e N g en es ca pa bl e of mut a tin g to a 
r e c e ssiv e l eth a l, and ass= 1.0, th e av era g e number of 
lethals pe r i nd ividu a l is of th e or de r of N tim e s th~ 5 squ a r e r oot of u . This i s 3 if N = 1000 and u = 10 . 
Da t a from Dr os ophila su gg es t t ha t t h is fi gur e is too 
high , so th a t l e th a ls p r ob a bl y h av e , on th e average, 
detri ment a l ef f e cts on h e t ero zy g ot e s . If fitness 
AA: Aa is 1 : 1-h th en th e av er ag e numb er of l e th a ls 
p er in d ividual is Nu/h an d his exp e ct e d to av er a g e 
0 . 02 . St ern e t al h a v e d emonstr a t ed h t o b e about 
0 . 04 . Th e s e i deas a r e d iscuss ed in r el a t i on to li v e s t o ck 
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J. IV1. RENDEL: - Us e of on e ch a r a ct er a s a n in dex of envir on
mental vari a ti on in anoth er 

Heritabl e v a ri at i on of a charact er is oft en ma sk e d by 
environm ental v a ri a ti on to an ex t ent which mak es it 
i mpossibl e t o s el e ct effe ctiv ely for the trait d e sired . 
It is oft en p ossibl e to allow for th e eff e cts of the 
e nvironment. When th e s e cannct b e trac ed it may b e 
possibl e to us e a s e con d ch ar a cter a s an ind ex of 
environm ental° e ff e cts and c orr e ct th e first for v a riati on 
in th e s e c ond, u s in g t he r eg r e ssion of on e on th e oth er 
as th e co r r e cti on f a ct or. An exampl e fro m mic e i s used 
to illustrat e th e me thod. 

P. G. SCHINCKEL: - Th e tr end of fl ee ·c e weight in Aus tr alia 

Examination of publish e d s t a ti s tics and of limit e d r e cords 
from privat e pro p erties sho ws that th e av er a g e fle e ce 
weight of she ep in Australi a h a s incr e ased mark edly since 
about 1870. Th e ye arl y a v era g e s ar e err a tic du e to 
chang e s in the me thod of coll e ctin g stati s tics a nd to 
s e asonal vari a tions. The period sinc e 1 870 is 
char a ct erised by t wo g en eral trends: b e t wee n 1 870 and 1908 
th e r a t e of a dv anc e in fl e ec e weight was v ery su b st a ntial : 
sinc e 1908 it h a s b ee n a t a much r e duc e d rat e . It see ms 
likely that much o:f the -early gains wer e of g enetic origin : 
at l eas t a mod er a t e proportion of lat er gains are of 
environm ental origin. Fa ctors which might a cc ount for th e 
chan g e in th e p r obabl e rat e of ge n e tic p ro gr e ss a r e : -
(1) She ep may hav e r eached a gen e tic li mit for wool produ ction. 
(2) Sel e ction ma y have shift e d from s el e ction for fl ee c e · 

we ight to . oth er charact ers. Th e s e may be ne-gati vely 
corr elat ed g ene tic a lly with f l e c e wei gh t. 

Th e curr ent. rQ + (" r. +' ~ ,,..~ ~ -- - - - .., 
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B. F. SHORT: - The structur e of th e Australian Merino 
-po~ulatiop. 

The 1921 - 1 950 a:nnual r et urns from fl ocks ente r ed in t he 
Austr a li an I\'Ie:i:-ino Stu d Fl ock Reg is te r have b ee n examin ed 
as an in dex of th e structure of "the Aust r ali an Merino 
pop ulation. Stud flocks mat e app r ox i mate ly 3 pe r cent 
of t he Merino ewe populatio n and .pr ov i de dir e c t ly s ome 
70 p er cent of a ll r ams u sed in th e non - re g ist er ed floc ks 
of th e industry. The stud pop ulation has a definite and 
con tin u in g st r u ct ure f ou nd ed initi a lly upon th e severa l 
di s tinct strains of t he Aus tralian Merino sh eep . 

la) The Fine wool 
b ) The Non - P epp in ~:.ied ium 
c) ·rhe P epp in I!ledium 

(d) The Sou t h Aust r alian 
·,Ii thin each of th e s e bro ad grou ps a hi era r chy has 
dev elop ed wher e in severa l well- est ablish ed flocks compete: 
'rhe Par ent flock s - Tota l 21 f l ocks. Ea ch Parent f l ock 
is pat r onis ed by an attenda nt gr oup -of Daugh t er f l ocks 
( Total 290 flocks) whose int r oduced br eed in g stock are 
wholly de riv ed fro m t he Par ent f loc k or from a s ist er -
member of the sam e gr oup. The r emainin g group of 
r eg ist er ed flocks i nt roduce br eed in g stock mor e or les s 
pr omiscuous ly fro m various Pa r en t or Daughte r flocks of a 
par ticul ar strain, fr om each othe r, and not infr equently 
from other st r a in s . The se aie th e Gene ral flocks: 
Tot a l 650 flocks. This na t t er:n i s e:x:a:·u.in ed in de t ail 
and it s s i gni f ic a nc e t o th e industry di s cuss ed . 

H. N. TURNER:- In te r- re l ationshiEs be t wee n th e compon ent s of 
----- ---41il'.!·1Fe;;;.=:;:;:e::;;;c?;:;er=rwi'i".e~ic;"g~ffi~t-i~n:;;--~s-;:::h:--;e::-;e:::;p~. ---------------

Inf o rma ti on on th e ex t ent t o which i m""Jorta n t chara ct er s 
ar e ind epe ndent i s ess enti a l i n any an i mal-br eed ing 
programme . _Dat a on th e re l at ionshi ps bet vveen the 
compo n en t s of fleece wei gh t i n sh ee p will b e pr ese nte d 
and di s cuss ed, not on l y f or th e ir pl a c e in any se l ection 
pr o6r a:irrne, but a s p art of g en er al sp e cul a tion on t he 
me ch an i sms coiltro lli ng f l ee c e produ cti on . 

M. J . D. \!HIT E: - Cyt ol og ical Po l ymor phis m in Gr assho ppe r 
Populations and -i ts Sign i f icance 

A r ev i ew o f th e various ty pes o { cytolo g ic al p olymorphism 
(tr an sl oca tions , pe ri centr ic inv ersi ons, fusions , de l et ions 
and/or duplica tions of h e t erochromat in , supernume rary 
chromoso mes) commonl y met wi th in gr asshopp er pop ul a tions. 
Rel ationsh ip b et ween th e variou s t yp es of str uctur a l 
heterozyg osi ty and t h e di :.i:ferent kinds ef chi asma 
locali zation . Evid ence fo r het er osis . Distribution 
of structural h e t erozygosi t y in diff er ent pop u l a ti ons of 
t he spe ci es Trim erotr op is sparsa and T. gr ac ilis. 
Cytolo gic al p oly mor ph i~m at th e pe riph ery of the 
distribution area . Heteroz ygosi ty i n v ery small 
popula t ions . Non- Men de li an inh erit an c e of sup ernume r ari es . 



a B. F. SHORT: Th e struc tu r e of th e Australian Merino 
u 0;:iulation. 

The 1921 - 1 950 a :nnu a l r e tu rns from flocks en tered in the 
Austr a li an -vre :rino Stu d Fl o ck Reg is te r have bee :n exam in e d 
as an ind ex of th e st r ucture of "the Aus tralian Merin o 
po pulation. S tud flo .cks mate app r o:x:i ma t e ly 3 p er c en t 
of the Merino ewe p opulati on an d .p rovide dire c tly scme 
70 p e r cent of a ll r ams used in th e non - registered flocks 
of the industry. The stud popu lation has a definite and 
contin u in g structur e founded initi a lly upon th e s ev eral 
distinct strains of the Aust ralian Merino sh eep . 

la) Th e Fine wool 
b) The Non-P epp in i.,"iedium 
c) ·rhe Pe pp in I.'le di urn 

( d) Th e South Aust ralian 
'.ii thin ea ch of th e se broad g rou p s a hi erarchy has 
dev elop e d wherei n s ev er a l well- e stablish e d flocks compe te : 
'rhe Par ent flock s - Tota l 21 flocks. Each Par ent f l ock 
is patr onis e d by an attend ant g r ou p -of Dau gh t er flocks 
(Total 290 flocks) whose introduc ed br e edin g stock are 
wholly de rived fro m the Par en t l lock or from a sister -
member of the sam e group. Th e re ma inin g group of 
r egist er ed fl ocks introduce br ee din g stock mor e or less 
promiscuously fro m variou s Par ent or Daught er flocks of a 
pa rticular strain , fr om ea ch oth er, and not infre quently 
from oth er strains . Th ese ai e th e General flocks: 
Total 650 flocks. Th is pa t ter :n is ex a:·t1ined in deta il 
and its s igni f icanc e t o th e industry discuss e d. 

H. N. TURNER: - Int er-r el at i onshiEs b e t we en th e co mpon ent s of 
Tle e we ight in sh ee p. 

Inform a tion on th e exte nt t o which i m)o rtant characters 
are ind epe ndent i s essent ial in a ny anima l- br ee ding 
pro gram me . . Da t a on th e r e l a ti onsh i ps be t we en the 
compo nents of fl ee c e we i gh t in sh ee p wil l b e p r e sente d 
and d iscuss e d 1 not on ly for th e ir p l a c e in any s el e ction 
p r o2,r a:illlle 1 bu t a s p ar t o f ge n er a l spe cu l a tion on t he 
mec h an isms coiltrollin g f l ee c e produ c~i on. 

M. J. D. \ !HIT E : - Cyt ol ogi ca l Po lL mor ph is m in Grasshopper 
Populations an d its Signi f icance 

A r ev i ew of th e v a ri ous ty pes o f' cyto l ogi cal p olymorphism 
(tr an slocations , p eri c entric in v ersi ons, fusions, de letions 
and / or duplications of h e t erochro matin , su pe rnum erary 
chromosomes) commonly met with in g rasshop pe r p opulations . 
Re l a tionship betw e en th e v a rious t ypes of structura l 
heterozygosity and t h e di :.cf erent kinds e f chiasma
localization. Evidence for het eros is. Distribution 
of structural h e t erozygosi t y in diff er ent pop ulations of 
th e species Trimerotropis sparsa an~ T. graci li s . 
Cytolo g ical polymorphism a t th e pe ri phe ry of the 
distribution area . He t erozygosity in v ery sma ll 
populations . Non- vlende li an inh eritance of supernumerar i es . 
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