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A B S T RA C T S . 

1. GENETICAL CONTROL OF INCOHPATIBILITY rn PP.iALARIS COERUIBSCENS. 
D. L. Hayman. 

Usin g the beh av i ou r of t he po ll en --t ube in the style as an inaex 
of ccmpati b ili ty, th e number of intra sterile, inter-fertile grou :ps 
present in pro geny fran cross :pol l i nation s has been ae t er :nin ee. The 
res ults obtained cannot be ex i:ila.i nea on a ny previ ousl y demonstr a tea system 
of incanp a.tibili ty. A new sy stem of incanpatibility involvin g two 
apparen t l y unlinke o l oci has been applieo. Each locus has a seri e s of 
multi ple alle les anc' no dani na nc e d iffere nces beh ,ee n the alleles in the 
poll e n or the st y l e hnv e o een c3ete ct ec' . This system fits th e da ta. 
obtaine d s o far . Confiruw to ry t es ts remain to be do ne. 

2. NUTRITIOJ JAL :k[UTAfITS I N THE FLO"tlERING PLANT, ARABIDOPSIS THALIANA. 
J. L. La ngr i~ 

Ara b i dopsi s t ha li ana , a small crucifer with fiv e haploid 
chromos omes , h i gh f er til i t :1 a nd brief life-cycl e , has been adapted to the 
st udy of bi oche mic a l gene ti cs in flm- -1er in : plants . The wild ty pe will 
grow in or cii na r y test-tub es containin .::; f ive Bl. of agar t o g ive ripe seed 
twent y -three day s a fter ge r mi notion . x.iuta. tions are induc ed by X-ra y in g 
the s eeds, a nc' met abo lic a lly-blocke d mutants are s e lecte d on t he in ability 
of se gr e .--,a nt s of the X 2 gene r a t ion t o g r0\7 on st er ile, che mic a lly-
def in ed medi um. :F'i ve l e t b :il mutat i ons ha ve been obtained, one mutant 
b e in g unab l e to s ynt hesize the vitamin , thiam i n. 

3. DISTRI BUTIOfT OF C~EI'TE FR' ~Qlill. TCIES HT JORLD POPULATIONS 03' TRIFOLIUl\I REPENS L. 

----

(Li) 
t e st 

H. Daj~ -!. 

The cyo noge netic gl uc oside lo taustralin (Ac) a n en.zyme li nama r a se 
gen e freque nci e s ha ve be e n determined , using t he modified picrate 
in Tri fo lium rep e ns p op ul a t i ons co ll e ct ed from t he five .continents. 

The Europ ean a t'ld Ne a r Ea stern ~ r e pens. pop ul a t i.on.s dis -close 
continuous change in gen et ic a l structure. A grad ua l de cr ea se fran 100 to 
0 pe r ce nt ..-1as found in th e f r e quencies of th e daninant glucosi de , ana e nzyme 
gen e s, as th e locati ons of collection move d from southern to nort h -e a stern 
Europe. The diminuti on in daa in a nt ge ne frequencies was cl os ely corr e lat e d 
with J a nua ry is oth e rms. A dec r ease of l°E' (0.55°c) in Janu a ry mea n 
temper a tur es r e sult ea in a r e du cti on opp roxi mat e l y of 4 p e r ce nt in the 
fr eq uency of gluc osi cle gen e , a na a r e au cti on of 3 per c en t in the dose of 
th e e nzyme ge ne . 

Si mil a r cha nge s in gen e tical str uc ture wer e e vi dent in _!.rep e ns 
popul a ti ons fro m the Ce ntr a l European Alps. 

Popul t1t i on s aDpl e s from America, Austr a li a , NeY1 Ze a l ond , the Far 
Ea st a no Afric D, ,Jhere this spe ci e s \? B S intro duced in canp a r a ti vely r e cent 
t: L-nes, indic o.t e th [\t t he forma .ti on of ge ne fr eq uen cy g rc1di e nts is in 
progress or is e ntir e l y abs e nt . This depe nds on the ·,-,i nt er tem pe r at ure 
r a np;e pr e va i lin g , tim e of int r oduction , and origin. 

4. EFFECTS OF T~~ NAKED GEi'1E ;rF }iICE. 
A. S. Fr a s e r and T. Nay. 

The na ked ge ne ca uses th e co a t ha.irs to b e shed immed i a t e ly af ter 
their g rrn, t h h!:.l.s been can_9l e t eo . This a lloli !S rel a tively ea sy scori ng of 

th e pa tt e rns of ha ir b a nds , and therefor e of th e moveme nt of grov ,th 
vmves ove r t he bod y . Caripar ison s of + and N sibs h..Bve sh m, n that th ese 
patt e rns ·a r e affected b y th e gene substit ution. Another f a ctor affecting 
the Q'ron th ua tt e rns in nr e O"na nr.v _ and from analvsis of the nreo-nanr.v 



1. GENETICAL cm.rTROL OF INCOHPATIBILITY I l'T PPALA.RIS COERULESCENS. 
D. L. Hayman . 

Usin g the behavi our of the po ll e n-tube in the style as an inaex 
of canp a.tibility, th e number of intra st er ile, inter-f er tile grou ps 
present in pro geny fran cross :pollinations ha s been aeter minee . The 
results obtainea cannot b e ex ~Jlained on any previo usly demonstr a ted system 
of incanpatibilit y . A new syste m of incan patibilit y involvin g two 
apparentl y unlinked loci has been appliea . Each locus has a seri e s of 
multiple alleles anc no daninance c iffere nces beh 0 een the alleles i n the 
pollen or the st y l e hBve "be e n c3ete c tee . This system fits the aata 
obtained so far . Confir mator y t es ts remain to be done . 

2. Nl,'TRITim: rAL 1':illTAl'ITS I N THE FLOt lERING PLANT, ARABIDOPSIS THALIA.NA. 
J. L. Langridge. 

Arabidopsis t ha lian a , a sma ll cru c ifer with fiv e haploid 
chromoscm e s, hi gh f e rtilit :1 a nd brief life-cycl e , has been adapted to the 
stu dy of bioche mic a l ge ne tics in flo r.•erin · plants . The wil d type will 
grcm in orcii na r y test-tub es conta in in ~ fi ve 0.l. of agar to g ive ripe seed 
twenty-three day s afte r ger min ot ion . it uta tions ar e induc ed by X-ra y in g 
th e se eds , a nc. met abo lic a lly -blocked mutants are s e lecte d on th e inability 
of se gr e ,"a nt s of the X 2 gen e r a t ion t o g ro n on st er il e, che mically-
def in ed medium. Fiv e l e t l,.ol mutations ha ve been obtainea, one mutant 
bein g unabl e to s ynt he size the vitamin , thiam i n. 

3. DISTRI BUTIOrT OF C-EI'iE FR1~Qill T CIES D i :fORIJ) POPULATIONS O? TRIFOLIU:H RSPENS L. 

(L i) 
t e st 

H. Dad~ -!. 

The cya nogenetic gluc osi de lot E:Justra±:i:n (Ac) an enzyme lin amarase 
gen e fr e qu e nci e s have bee n determined , using the modified picrate 
i n Trifolium r epe ns p opu l a t io ns collected froT.'1 th e five .continents. 

Tl-1e Europea n a t'ld Near Eastern ~ re pens. popul a ti -0ns dis.cl.os.e ,,.....,.= -..-c...c-= =o--c= 

continuous chan ge in geneti ca l structure. A gradual decr ea se fran 100 to 
0 per cent ..-ms found in th e frequencies of th e daninant glucosi oe , and en zyme 
genes, as th e locati ons of collection moved from south ern to north-eastern 
Europe. The diminution i n daJinant ge ne frequencies was clos el y corr elated 
with Janu a ry isoth e rms . A de cr ease of l °E' (0.55°c) in Janu a ry mea n 
t emperatur es r e sult e a in a r e duction Elppro xinwt e l y of 4 p e r cent in the 
fr equency of gluc oside gene , a nd D. r ea uction of 3 per cent in t he aose of 
t he enzyme ge ne . 

Si mil a r c ha nge s in ge ne tic a l s truc ture wer e evident in !.rep e ns 
popul a tions fr om th e Ce ntr a l Euro peD n Alps. 

Popult1tion s ar:,pl e s from America, Austn 1li a , NeH Ze a lDn a , the Far 
East a nd Afric a , ,: he r e thi s s pe ci e s pas intro oucea in canp a r a tively r e cent 
ti mes, inoic a t e thrit t he forma ti on of ge ne frequenc y grnai e nts is in 
progress or is e ntirel y abs e nt. This depends on the -;:inter tem pe rature 
ran g e pr e va ilin s , tim e of introduction, and origin. 

4. EFFECTS OF TE'~ NAKED GEI'iE I F }tI_CE. 
A. S. Fr:~ . a nd ~ Nay. 

The naked gene ea uses t he co a t ha irs to be shed iimned iately after 
th eir grrn, th has been can 9l e t ec . This a llov !s r e l a tively easy scorin g of 

the pa tt e rns of hair ban ds , a nd ther Efo r e of th e move ment of gro wth 
viave s over th e boa y . Cm.pa risons of + /Jnd N sib s h..Bve sh rn,;n that th e se 
patt e rns ·a r c a ff e ct ed by th e gen e substit ution. Another f Bctor affe cting 
th e grov:,th pa tt e rns in preg na ncy, a nd from a nalysis of the pregnan cy 
synd.ro ne sa ne clu es may b e obt a in e a on th e b a sic a.ctions of the +/N gtrnes. 



5. sol,IE PHYSIOLOGICAL ASPECTS OF THE SELECTION FOR OESTROGEN SENSI TIVITY . 
P. J . Cl ari ngbol a . 

A r a ndomly br e a lin e of alb ino mic e ha s b ee n selected into lines 
of incr e a s ea a nd decr ea s ed s e nsitivity to oe stro ge ns as determined by th e 
intraw lginal a ction of oestrone . Ova ri e ctomized mi ce were us e d in the 
t ests , succ es siv e ~ene r at ions be in g br ed fran th e si b s of se l e cted mice. 

The relative s en sitivit y of th e two lin e s ua.s small er v!hen t est ed by 
th e intrav agim~ l ad mini s tr £ition of 0estrad iol. Whe n t e st ed subse quen tl y 
by t l1e subc utan e ous a dministr a tion of oestrone the lin .es wer e of e qual 
sensi ti vi ty . 

Ov1in g to the quantal nature of the vaginal response to oestro ge ns 
little is kno v:rri about inai vi o ua.l sensit ivity. A "staircas e " method of 
estim atin g individual sensitivity ha.s been develo pe d r e cen tly a nd enables 
more information t o be obta in ea about in a ivi aua ls. 

6. INHERI TANCE OF .AJ\TTIBODY RESPONSE TO A COUPLEX ANTIGEN. 

7. 

W. R. Sobey . 

The ,, ark to be aiscussea is part of a project to investigate t he 
inherit an ce of a ntib oay r espo nse usin g th e t e chni ques e v ol ved from 
quantit a tive inh erit a nce . ~h ere a sin gl e antibody res ponse can be 
measured it can be treat e d in t he s ame ·aay as any quantitative cha r a cter: 
most an ti gens , hor-?ever , a.re c ompl ex and elicit a number of differe nt 
an tibod y responses . Ava il able me thods of measuring antibody res po nse 
give a sin gle mea sure of the canpl ex of r e s _ponses and it is ~ontended th a t 
this wil l mask th e he rit ability of a ny one of these. Evidence s uppor ting 
this contenti on -..0·ill be pr e sented ,·•ith a n outline of the appro a ch b e ing 
made . 

SELEC:TIOTT OF CHAETA nm 13ER DI DROSOPHILA. 
G. C. Tane ~j a.. 

Sel ection incre a sed th e 
vari a nc e a nc th e he r i t abilit y . 
to be asso cia t ed ,,;i t h very l or: 

ne a n va l ue s a na decreas ed th e phenotyp ic 
Ab s e nc e of r e sponse t o s el e cti on 7a.s found 

esti mat e s of _ he:izi ta.bility !.. _ 

8 . A POSSIBIB NEIT TYPE OF PERi·.;.Al'TENT HYBRIDITY Il-T THE STYPHELIEAE. 
S. Smi th --7hite . 

SYl'TOPSIS. The St yp he lieae i s a tri be of the Australi a n Heaths 
(Epacri daceae ) includi ng abo ut 200 sp e ci e s . 

Diff ere nt pa tt e rns of poll e n de ve lopment a r e found in the tribe . 
:Most usual is th e monacJ pa tt e rn, i n Y,hich, follcming nucle ar mi gration in 
early P.L:.c. , th e f our n icrospor es a.re initially of unequa l size and 
potenti a lit y . A l arge micros po r e de velops into a functional pollen gr ain , 
a nd thr ee sma ll microspor e s die . 

Va ri a nts fr0i-u this t ype of po ll en occur in speci es of sev era l genera . 
In s ane , the poll e n i s full t e tr a d, a ll four mi crospor es bein f functional . 
In ot he r s , a ny E [C ma,y ,i:;i ve O - 4 functionR l pollen gr ai ns, in 
statistic a ll y de fin abl e pro po rtions . 

In one sp e cies of Lcucopo 6 on 1 p e :nna nent -hybriaity is maintained 
by a pecu li a r s ys t em of canpl ement ery gametic selection , - the univalent 
chrcmosom e s a r e tr a ns mi t tea . only by th e Embryo s e c. 

Th e a ssumption th at th e control of monad pollen aeve lop ment is 
determined b y an extr a -n ucleer po l 8rity , to which cert a in cy to pl a s r,1ic a nd 
chrcmosan a l canpon e nts a r e sensitiv e le ad s to the concl usion tli ..Dt per, nane nt 
hybrioit y for proxim Bl ana dist Dl chro mosane s egments vrnula be establi s hea . 
Loss of cell-nol a.rit :v subs c(!uc nt],_y r ould roviae the conditio ns for tetra.a-





10. EERI TABILITY OP EGG PRODUCTIOE . 

11. 

B . L. Shel d on. --- -- -- --
I n selectin g f or a nnu a l e ~g pro c3uction tTio aifferent criter i a 

are possible -

(a) t he pr oaucti on of bir as su rv ivin ~ at th e end of t he la y in g year . 

(b ) pro duc ti on on he n-hous ed b asis (Product i on In c'.ex) ,::hich takes into 
ac count mort a lit y durin ,'.I th e l aying year . 

Her ita b ility of Surv ivors ' pro c~uction has been fa irl y consistent l y 
estim a t e d as 30 - 35%. 

Until r e ce ntl y fe, .--: e stii ,1at e s of her i t 1:1bili ty of Pro ductio n In dex had 
been repart ee , a nd these ·.:er e in th e r a nge 5-1 0%. Es timetes , b a s ed on 
intr a -si r e re gr e ss i ons of of f spr in g on dam and on intra -c lDss corr e l a tions 
bet \"i'een full ano ha lf sist ers , f or 6 ge ne r Dtions of fhite L€ghorns a nd 
Australorp s u ill be p r e s e nt ed ,-:hi c h in d icate th a t heritabi lit y of this 
trait is c onsiC: e r ab l y h i g he r t hn n 10%. This da t a is supported by r e cent 
publis he d estii -nat e s fr om t he Uni t ea St c1t e s . The r e sults ,.-:ill be discussed 
1., i t b reference t o mort a lity one pr00 ucti on l e ve ls in th e flocks concern e d , 
and th e va l ue of Producti on In dex ns a crit e rion for sel e ction. 

EETEROSIS n r POl'LTRY. 
F. S~a ll e r. 

The subj e ct ,.-·il l be intr oau ced by a dvancin g re aso ns why poultry 
a re most suit ab l e farm a nim a ls for ge nctical studi e s on t he effects of 
s election n nd s ystens of matin .r;. FE!cil iti es a t c.s.I.R.O. Poultry Resea rch 
Centr e , Tu"errib ee , pro vioe g ood experiment a l conditions for such studi e s by 
al lor ;in g t he na int ena nc e of a p op ul a ti on of about 5 ,OOO p e di gre e -bred ad ult 
femal e fcr.;ls in a rel Dtiv e l y c onst a nt a nc3 f nvour ab l e e nviron ment. 
Measur ements of the pro13r e ss obt a in ed by se l ectio n in 10 diff e rently bre d 
e:xpe r L-rient EJl f lock s a nc of be t :ce n-y ea r va riations of a n environm e nt al 
char a ct e r a r e f ec il i t a t e d by the cst ob lisbment of a Control floc k Tiith 
st abl e ge ne fr e C2ue ncy a nd o istributi on . 

Da t a fro m 7 ge ne r a tions of int er -breec cro s sin g (~ i nql e :-,3-· ,~·ay - and 
cris s -c ro s s e s b et -.--,e e n "White L€gh or n, Bl a ck Aus tr a lorp ;--;- an cr Red Rhod e 
Isl a nos) in v olvin g 23 54 crossbr e d pull e ts · .. 1ill be pres e nt e d shrn ·1ing 
si g nific a nt he t er osi s effe cts in cha.rEJcters of a physiolo g ic a l na tur e , s uch 
a s batchabili ty , chick n ort olit. 7 , s ex ua l rJa turity , a nd e gg pro duc tion; th e 
l at t e r bein ~ superior by ab out 20 pe r ce nt to t he best p a rent bre ed . 
Clos e i nbre e ain g , on th e oth er hand , depress ed , despite of opposin g s e l ection 
pr essur e , th e s ame ch vr Bcters durin ~ the f irs t 4 gener c1tions ,;;hen a 
c oeffici e nt of inbr e ed in .g of 40 pe r cen t ..-w s re a ched. The 5th an d 6th 
ge ner c1ti on s ( 60 p e r c e nt co ef fici ent of inbre e ding) s ha.-,·ea e videnc e of 
r e cov e ry , s ome str 1:1i ns e ven 9r oc uc in g ex cell e nt r e sults . 

Seve r a l th e ori e s to exp l a in he t e rosis will be mentio ned a nd an a tt empt 
ma de t o int e rpr e t th e p res e nt e d dat a a ccoraing t o thes e t he ories . 

12. CHLOROPHYLL DEFICIE NT SUBTERRANEAl: CLOVERS. 
D. E. STI:mr. 

SlTI.i1rARY. 

The c arnnon occu rr ~nc e of chl oro phy ll deficient s eed lin ~s of 
Subt e rr o.nea n Clo ve r is r ep ort ed . Counts sho.,, t hot about 0.25 ~ of t he 
s eed lin gs a r e aff e ct e e to so me ext e nt . 

The si s nific a nc e of t h is in r ega rd to th e e nvir omi1entel adap tati on 
of th e s :?{;ci e s a nd th e ir nai nt e na nc e in th e p opul a t ion is ai scus sed . 

An unusu a l form of albinism pr e ceded by gr ec n cot y l ed ons is 
descri be d. 
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