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Tuesday, August 20 t h 

Cha ir man : Dr . O. H. Fr ank el 
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.n.... &d~ r 1/t,.- t; ~,dec.r 

9~00 a . m. A. S . Pr aser Si mul at ion of gene tic syste ms 
by au t omatic el ectro nic 
c omput ers . 

9 . 30 a . m. J . S . F . Bar ~~er 

10 . 00 a . m. J .H. Benn e tt 

10 . 30 a . m. MORNI NG T~A 

11 . 00 a . m. P .A. P . Mor an 

11.30 a . rn. J . B. Lan Gri dge 

12. 00 noon M. \i . ~fcDona l d 

12 . 30 p . m. LUNCH 

_..,s tima tio n of se l ection curv es . 

Sele c tive l y ba l an c ed pol y1IDr 
ph is r;1 at a sex li nl":ed l ocus . 

Popul a tion Genet ic s . 

An osmot ic muta n t of .Arabido ·.Jsis 
t r.a li ana . 

Bio chemical Vari at ion i n ? ou l try t\ 
and Eeteros i s . 

Cha irman: Prof . J .H. Bennett 

1.3 0 p . m. 

2 . ©i p . m. 

2 . 21 p . m. 

2 . 58 p . m. 

3 . e@ p . m. 

3 . 30 p . rn. 

4 . 00 p . m. 

4 . 30 p . m. 

7 °45 p . m. 

H. Hoffman 

Sa rdo ol Sin gh 

G. 'H. Gri gg & 
H. Hoffman 

I!ii ss Jrnne Levy 

AFTERNOON TEA 

B.L . She l don 

O.H. Fr anke l, 
R . Gani & A. Ii . 
Munday 

A. S . :?r ase r an d 
R . Hall 

Nucle o Cyt op l asm ic Tr an sfer 
an d Pr ote i n Synt hes i s . 

Composition of chrom osomes 
u ri. ng meio sis in gra-s-shopper ·..-.- -- ----- - -

F i ne st r uct ur e of t he r es tin g 
nu cl eus . 

Can ce r of t he S to mach and the 
ABO Bl ood gro up . 

Th e ef fec t of tempe r a t1_1_re on 
the muta tio n r a te of Drosouh il a 
mel anoga st er . 

A Cry p ti c Gene Sy s te m i n 
1~.'hea t . 

Indu cti on of F~1enoc opi e s b y 
=~- Rays iri_ 1,iouse . 

::;;veni ng Sess io n 

Prof . J . Lede r b er g ~e ~ro du cti ve Ver sa t il it y i n 
Bac t eri a . 

F ollo wi ng ? rof . Lede rb erg ' s ad dress the usual 
par t y will be held . 
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~7ednesday, August 21st 

Chairman: Dr . J. M. Rendel 

9.00 a.m. R.B. Dun 

9.30 a.m. F.H.' V. Morley 

10.00 a.m. B.F. Short 

10.30 a.m, MORNING TSA 

11.00 a .m. S. K. Stevenson 

11.30 a .m. J . McKay Doney 

12. 00 noon R.B . Dun 

12.30 p.m. LUNCH 

Se lection for an Invariant 
Character - ·,}his ~rnr score in 
mice. 

Variation in Combining Ability 
in Poultry. 

Fleece Type mutations in the 
Australian Merino sheep. 

·:·ool F ollicle De velo j)ment and 
Birth c oat fibre mor~hology i n 
t h e Nev! Ze ala nd Romne y and F
type shee:9 . 

Maternal ~ ffect in ~ sti mation 
of heritability in sheep. 

The Effects of Selection on 
the Components of F l eece 'Teight 
in Merino Sheep , 

Ch~irman: Dr. Max Clark 

2.00 p.m. 

2,30 p.m. 

3 .00 p.m. 

3.30 p.m. 

E . M. Hutton and 
S.G. Gray 

D.C. Yvar :k 

.AFTERNOON TEA 

T. Nay 

Restoration of Ferti l ity to 
Cytopl as mic male -st erile maize. 

Vari a tion and Mode of 
Reproduction in Leucaena glau c a . 

The Introduction of Bl ue 1'1Iould 
Res i stance int o Nicotiana 
tabacum. 

Sweat glands in diff e re n t 
Breeds of Cattle . 



WOOL FOLLICLE DEVELOPMENT AND BIRTHCOAT FIBR E MORPHO

LOGY I N TH~ NEW ZEALAND ROMNEY AND N- TYPE SHEEP . 

by 

S . K . Stephenson. 

The d ev el opment of wool foll icl es in New Zea l and 
Romney and N- type sheep f oetu ses has been in ves ti g ated 
to determ in e th e prim a ry mor pholog ic a l effect of the 
Dominant N- g en e . Measu r ement s of pre - n ata l fo llicl e and f i br e 
d i amete r s s how th a t l a r ge r pri mar y fo ll icles dev el op in 
N- t ypes as a r esu lt of the g r owth o f l a r g er p ri mar y fi br e s . 
The initi a l morp hol og ic a l effe ct of th i s g en e ap p ears t o be 
an a l te r a tion of th e re l atio n betwee n t he s i z e an d shape of the 
p r i mary pap illa and th e si z e of the follicle . r his i s 
su pp orted by Ruda l l' s (1 955 ) stud i es on the s i ze a n d shape 
of the fol l icl e pap il la in r e l at i on to fib r e g r owt h a nd mor pho 
lo gy . Apa rt fr om th e gro wth of ho rn lu mps in r ams, no o th e r 
morph ol og ic a l effe c t s of the vom i n ant N- ge n e , pri or to b irth, 
h ave been observe d . 

A s tu dy of t h e re l at i on betwee n p re - nat a l woo l f ollic l e 
densit y and b irthc oat f i bre mor p hology g ives st r on g su pp or t to 
Fr ase r ' s (1 952 ) s u g b estion th at the p r e- n a t a l re du ction in f i bre 
di ame t e r , the ';p re - n ata l check effe ct 11

, r esu lts fr om an in cr eas e 
in th e d ens ity of foll icl es with f i bres . Va ri a ti on s i n t he 
shape of the curve rel at in g- the age of ini t i at ion of a 
follicl e t he d ia mete r an d le n g t h of its f i bre (Fra se r 1953) do 
no t ap pe ar to r e sult f r om di ffer en c es in f ollic l e de nsi ty . 

FRASER, A. S . 1952 
FRASER , A. S . 1953 
RUDALL, K.M. 1955 

Aus t . Jour . Ag ric . Res . 3 419 . 
J . Genetics , 51 :2:2 22. -
Pr oc . I nt . woo l Text . rtes . 

Con f . Vol. F . Augus t 1955 . 

SWEAT GLANDS IN DIFFLREN T BREEDS OF CATTLE. 

Morpho l ogy and evo lutionary tre n ds . 

by 

T . Nay . 

In Zeb u ( Sh i a l an d Sind i ) the gJands a r e l ar g e, 
b ag - shaped and mor e numer ous th an in inv es ti ga ted Sh or thor n 
st r a ins . Hi gh de n sity an d wi de diameter r esu l t in an a l mos t 
continuous l ay er of fluid be l ow the su r f a ce of the sk in . 
This fea ture c an be re ga rded as an un i que ad ap ta t ion aimi n g a t 
sto r ag e of f l u id in the ski n, unknown in o th er c att l e breeds . 

Briti sh b r eeds , mainly d i ff er ent st r a in s of Shortho rns , 
sho w a grea t v a ri e ty in swea t g l a n d s hap e in differe nt a nim als , 
fr om s i mpl e , t ape ring, or sl ig htl y co nvolut ed bag , t o a lon g 
hi ghl y convolut e d tu be . I n volume , they ar e well be lo w 
Sa hi a l and Sindi . 

The g l a n ds of the long , ve ry c onvo l ute d type were 
found in a few a nim a l s and may be the firs t evo luti on a ry s t ep 
towa rds dev elo pme n t of a sweat g lan d oppos it e in type to those 
fo und in Ze bu, and aimi n g a t incr ea sin g the numb er of s e cretiv e 

. - - . . - . -



LOGY IN THL N:SV ZEALAND ROMNEY AND 1'1- TYPE SHEEP. 

by 

S .K. Stephenso n. 

The develo pment of wool foll icl es in New Zea l and 
Romney and N-t ype sheep foe tu ses has been in vest i gate d 
to determ in e th e pr i mary morpholog i ca l effect of the 
Domin ant N- ge n e . Measu rements of pre - nat al follic l e and f i br e 
di ameters show that l arger pr i mary fo lli cles deve l op in 
N- types as a result of the gr owth of l ~r g er prim ar y f i bres . 
The initial morpholo g ical effe ct of this ge ne appears to be 
an al terat i on of the re l atio n betwee n th e s i ze an d shape of the 
primary papi ll a an d the size of the fo l lic l e . rh i s is 
supported by Ruda ll' s (1 955) stud i es on the s i ze and sha pe 
of the follic l e pap ill a in re l at i on t o fib r e gro wt h and mor pho 
lo gy. Apar t from the growth of horn lu mps in rams, no other 
morpho lo g ic al effe ct s of the Domin ant N- ge ne, pr ior to birth, 
have bee n observed . 

A study of the re l ation betwee n pre - nat a l wool follic le 
density and b irt h coa t fibre mor pho l ogy g ives st r ong su pp ort to 
Fr ase r ' s (1 952 ) su gb estion that the p re - nata l reduction in fibre 
di ameter, the ';pre - n ata l check effe ct 1 

, results from an increase 
in the density of follicl es with f i bres . Variations in the 
shape of the curve rel ating- the age of initiatio n of a 
fo ll ic l e the dia mete r an d length of its fibre (Fra se r 1953) do 
not appear to r esu lt f r om di fferences i n fo l lic l e dens i ty . 

FRASER, A. S . 1952 
FRASER, A. S . 1953 
RUDALL, K. ~. 1955 

Aus t . Jou r. Agric. Res . 3 419 . 
J . Genetics , 51:2:2 22 . -
Pr oc . Int. v ool Text . Res . 

Conf . Vol. F . August 1955 . 

SWEAT GLANDS IN DIFI•'IBENT BREEDS OF CATTLE. 

Mor pho l ogy and evolut i onary trends . 
by 

T . Nay . 
In Zebu ( S.hi ·a l and Sind i) the gJands are l ar g e , 

bag - shaped and more numerous than in investi gate d Sho rt hor n 
st r ains . High de nsity and wi de diameter result in an almost 
continuous layer of fluid be l ow the su r f a ce of the skin . 
Th i s featu r e can be re ga rded as an unique adaptation aiming a t 
stor ag e of fluid in the ski n, unknown in oth er cattle breeds . 

British breeds , mainly di ff er ent stra i ns of Shorthorns , 
show a great var i ety in swea t gland shape in different an imals, 
from simple , t aper ing, or sli ghtly convolut ed bag , to a long 
highly convoluted tu be . In volume, they are well be l ow 
Sahi al and Si ndi . 

The gl ands of the l ong, very convo l ute d type were 
found in a fe w anim als and may be the fi r s t evolutionary step 
towards develo pment of a sweat gland opp osite in type to those 
found in Zebu, and aimi ng at incr ea sin g the number of secretive 
ce ll s by increasing the l eng t h of the tube , without incr ea sin g 
the diameter . 

Africander ca ttl e , Santa Gertru di s and Zebu x Short ho rn 
cros sb r eeds occu py a middle pos iti on in respect of sweat gl and 
shape and vo lume . 



:. 

THE EFFECT OF SELECTION ON THE COMPONENTS OF 
FLEECE WEIGHT IN I\IIERINO SHEEP. 

by 

R . B . Dun . 

The clean fl ee ce we i gh t differences between 

certain of the merino shee p flocks maint a in ed a t Trangie 

Agricultur a l Exp eriment Sta tion have been analysed by 

the pe rc ente ,ge deviat i on techni q_ue descr i bed by Turner 

(1951) . The flocks examin e d wer e the s in gl e character 

se lection groups? cle an fleece we i ght :plus and minus, 

crim ps pe r inch p lus and min us? f old score p lus and minus? 

and the r am bre ed ing sec ti on of a selection demons tration 

flock . 

Resu l ts indicat e that th e mos t i mportant caus e 

of fleece we ight diff erences be t ween flocks is change in 

the number of fibres p er unit area of skin . Th e major 

part of the fibre density d if ference results from incr eas e 

in the density of follicle g roups rather than from 

incr ease in follicle g rou p size . 

The remaining components su rfac e area? sta'le 

length and fi: .--re diameter mc:k e smal l contributions which 

vary markedly between year s . 

Fle e ce we ight i nc re as e i s associated wi th a marked 

f a ll in crL nps pe r inch and t hus is likely to be the majo r 

barri er in sel e cti on for increas e d fle e ce weight . 



J.S.F. BARKER: Si mulation of Selection Curv es Obtained in 
Experi mental Populations Using an Automatic 
Di gi tal Computer. 

A number of experiments have b een conducted showing 
changes in gene frequency where two alleles (or 2 chromosome 
types) are in competition ; for example, Dobzhansky, Reed and 
Reed, Merrell. Some at te mpts have been made to analyse from 
the result s of these experiments the se lectio n coefficients 
that were ope r a tin g . It is di ffic u lt to obt ai n reasonable 
esti mates. 

This paper presents results of an opposite approach. 
Usin g Monte Carlo methods in the Silliac (Automatic Digita l 
Computer of the University of Sydney), it is possible to sim 
ulate natural populations. 

The follo win g are spe cified:-

(1) Equilibri um population size - The average total number of 
males and female s t he ecological niche of the popul ati on can 
support. The actual population number will fl uctu ate around 
this value. 

(2) Numbers of males and fe males of each genotype at fertilis
ation ; this being taken as the reference point for th e 
beginning of each gene ration. 

(3) Relat ive sel ective val ues of zygotes - The ir ability to 
survive from f er tilisation to point of contributi ng gametes. 

(4) Relative genotypic re pr oduc tive coefficient s - genetic 
differenc es in the number of offsprin g from each genotype. 

(5) Relative se l ectiv e values of gamet es at meiosis in hetero
zygotes . 

(6) Relative gametic selective values - Relative ability of 
gametes to take part in f ertilisation. 

The prog ram operates on th e specified number of 
males and females, ap plyin g se l ecti on and introducin g chance 
effe cts at ea ch st age , and ca lc ulating the numbers of A and 
§ gamete s produced by both males and females . Using Monte 
Carlo methods and lo g ical al g ebra, rando m matin g is performed 
and t h e numbers of male s and female s of each genotype in 
Generation 1 de ter mined . These are then operated on as before 
to produce Gener ation 2; and so on. 

The numbers of male s and females of ea ch geno t ype , 
the gene frequency, the equili brium pop ulation s ize, and w (ra tio of effec t i ve population s i ze in the follo wing gener
ation to th at i n the pre sen t generation) are printed out each 
generation. 

Selection curves resulting from var io us sel ecti on 
co efficients in a number of popu lati on s i z es will be pre sented . 
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NUCLEO CYTOPLASMIC TRANSFER AND 
PROTEIN SYNTHESIS. 

by 

H. Hoffman. 

Electron microscopic studies of lymph glands in mice 
manuf ac turing an tibody in response to p rimary injection of 
sheep erythrocytes follo wed 5 days later by booster injections 
show a series of characteristic changes. Within 12 to 24 hours 
after booster injection the nuclea (chromosomal) spiral 
filament become denuded and thinn er in appearance. In this situa
tion they resemble filament s seen in nuclei di ges ted with trypsin. 

Following these changes the endoplasmic reticulum 
(membraneous system of the cytoplasm) undergoes substantial 
incr ease in volumei apparently pa rtly due to the formation 
of ne w membranes. The ribonucleicacid-protein granules of 
Palade Siekewicz ass ociated with the reticulum are sparse at this 
stage. Material accumulates in the space of this reticulum 
until it is heavily distended. Later - 3-4 days after injection -
RNP granules appear sometimes obviously in as s ociation with th e 
chromo so mal filaments ; move to the nucl ea membrane and 
appea r to pass through it via tubular pores or larger gaps not 
normally obs erved. 

5-7 days after injection the nucleus has returned 
to normal the cy toplasm often being denser than normally and 
c onta inin g mas .s es of f l atte n ed clefts of reticulum and large clum ps 
of RNr- gra nules. 

From these observations it might be suggested that 
at c ert a in stages the chro mosoma l filaments may be entirely 
devoid of protein c ons istin g only of the centr a l DNA thre ad . 
Further, it seems likely that RNP granules are synthesised 
in assoc i a tion with the chromosomal fil ame nts a nd pass out 
into the cytop l asm to re p l ace RNP utilised in protein 
synthesis. 



POPULATION GENETICS 

by 

P.A.P. Mor an 

The wor k summarised here is the result of an 
attempt to construct a ri gorous t heory of gene frequency 
distribution s a s part of the general theor y of r and om 
processes. There ar e two main problems i n this subje ct : 
(1) to calculat e the rate of progress to wards homozygosity 
in a population not subject to mutation; (2) to c al cul ate 
gene frequency distribution when there is mutation in both 
directions. 

s. :Nright, by more or l ess heuristic methods , ha s 
established the genera l form of the ans wers to most of t he se 
questions. He assum es that each gene r ation is si multaneousl y 
r ep lac ed by a new generation . Lxact solutions of t he 
resultin g ma t hematic al e c ua tio ns are t ~_en too diffi cult and 
it is necessary to use a:pproxi rna tions. Usin g ov6rla::;, J~L1g 
generat i ons exact so lutio n s c an be found, as suming a 
popul ation of h ap loi d i ndividua ls, and the rat e of progress 
to homozygosi ty i s t v1ic e t ha t of ·,_-right' s model . If there 
is mutation, the gene fre~uency di stribution is of the same 
form as ~right's bu t ~ it h diff ere nt parameters . 

These results are then ge neralised to obtain a 
ri go rous theory for a pop ul a tion co n sisting of diploid 
individuals, t wo different sexes, phenotypic selection and 
non random mating . The same techni que s can also be appli ed 
to th e same s itu at ion wit h non-ov erl apping gene ration and 
prove · ri gorously i".'right' s heuristic results. 

One curious conse quen ce of the th e ory is that any 
specified degree of positive asso rt at ive mat in g changes the 
distribution only by a small p ar ametr ic change but on the 
oth er hand any degree of negative assortativ e mat i ng 
immed iat e ly coll apses th e distribution to th e po in t p = t . 

Some unsolved prob l ems a r e men t ion ed . 

BIOCHEMICAL VARIATION AND H~TEROSIS IF POULTRY 

by 

H. V.7• McDonald 

The existence of b ioc hemical va riation within and 
betwe en br eeds of pou ltr y may be i nferred from dif fe r enc e s 

~ I fl 
11

-, 
1 

in nutri en t r equir t;me:nts of br Gcds . Th e se d iffer en ces are 
---~ ·~ I be in g investigatod from t l1ree diff ere nt as:_:)ec ts ~ 

~ li\,W't 'i) 
/U4.e~ a . Dis tri but ion 

b. Method of i nhe rit s.ne e 

c. Physiological f a ctors respo ns i ble . 



POPULATION GE:NETICS 

by 

P.A.P. Mor an 

The work summarised here is the result of an 
attempt to construct a ri gorous t he or y of gene frequ en c y 
distributions as p ar t of the general t he or y of r an do m 
process e s. Th e re are tvvo main :problems i n this subject: 
(1) to c a lc u l ate the r ate of p ro gr ess to war ds homozygosity 
in a population not subj e ct to mutation; (2) to c alculate 
gene frequ en cy distribution wh e n t1er e is mutation in both 
directions. 

s . ··!ifr i ght , by more or le ss heuristic methods , ha s 
established th e gene r a l for m of the answers to most of t hese 
questions. He assumes t hat each gene r a tio n is simultaneously 
replaced b y a n ew g en er at ion. Lxact so l u tio ns of t he 
resultin g ma th emati cal e ~ua tio ns are t h en too diffi cult and 
it is n e c es sary to use app ro x i mat ions. Using ov e rl aJp i n.g 
g eneratio ns ex a c t so lutio n s c an be fou n d, as suming a 
pop u l a tio n of haplo i d i ndi vi dua l s , a n d the r a t e of p rogr ess 
to homoz yg osit y i s t viic e t ha t o:r ··.·right's mod el. If there 
is mutation, the ge n e fr e quen cy distribution i s of the same 
form as ~ right's bu t ~ it h diff e re n t ~ ar amete rs. 

These r esu lts a re then ge n e ralised to obtain a 
ri gorous theor y for a pop u l a tion co ns isting of diploid 
individuals, t wo different sexes, phenotypic selection and 
non r and om ma tin g . The same t e chni ques c an also be ap pli ed 
t o th e same s itu a tion wit h non-ov e rl ap pin g ge neration and 
pr ov e ri g orou s l y ·1:.'ri gh t' s heur istic r e sults. 

One curious co nseq u enc e of the t heo r y is that any 
specifi ed d eg ree of pos i tiv e assortat iv e mat ing c h anges the 
distribution only by a s mall parametric ch ange bu t on the 
oth e r hand any degree of n ega tive assortativ e ma ting 
immed i a t e l y coll apses th e distribution to th e po i nt p = ½. 

Some uns olv ed prob l ems a r e mention ed . 

BIO CHEMICAL VARI ATI ON AND H:2TEROSI S IF POULTRY 

by 

M. 'J'!. McDona l d 

The exis t ence of b ioc hemi c al v a riation wit hin and 
betwe e n breeds of JOUl tr y may be i nferre d from d if fe r en c es 

"' I f1. A-; , in nutri ent r eq u i r ement s of breeds . Th e s e d iff eren c es are 
~ l"l½i·~ I be in g inv est i ga ted from three d i fferent as::_;iect s~ 

f..r'li.~vt~ 
/J,,/,+l~_ a . Dis t rib u tion 

b . Method of i nherits.n e e 

c. Physio l og ic a l f a c tors respons i b l e . 

Two br eed s a r e b e i ng s tudi ed - Austra lorps and 
··)hi t e L egho r ns - which in crosses sho w a hyb ri d vigour of 
th e order of 20% i n gro wth ra t e a nd eg g produc tio n . 



Distri bu tion of Dif fe r e nces i n Nu tri en t Reou i rements and 
I nh c r i ·~ an c e • 

Th e fol l owi n g di ff e r en c e s ha v e been e stab li s h ed : 

in r e spons e to me t h i on i ne , sex li n}red 

r espons e to f o lic a ci d 9 p ol y ge nic (?) 

rate of v it amin D s yn thesis in t he s k i n $ 
autos omal (?) 

d i e tar y vi t an L--i D , r equ ir ement s 

manganese req_u i r cments 1 J;>ol y 6 C::nic 

r es i stan c e t o ric l;:cts due to c alciu, :: a nd 
phosphorous d ef ici enc i es ; po l yg en i c ( ?) 

Ph ys i ol ogical Mec ~an i sms . 

In only t ,:;ro c ases , r cs po ns~ t o ;.;-1et h i on i n e and r e, t e 
of vitam i n D s yn t hes i s i n the sLi.n , a r e t h e ~)l1y s io l og ic a l 
b as es of t he differen c es u :i.--1de r stood . 'Ch<:; o.i if e ren c cs L .--1 
r esponse t o r,1.e t h io n i ne ~1s.s "bet;~i sl:o· n-i to be due to t he 
i na b ili t y of th e l-;.ustr a l or :;:i to s rn thes i S E- c ys t e i ne fr 01:1 

me th i on in e . The d iff eren c e i n rat e o f vit a~ i n ~ sy~t~e s i s 
has be en sho'. =,n to be due to gr e a t e r :;ii gme n t a t i on of the 
s ki n of t h8 .'..ustre. l or:J • 

A furt he r d i ff e r en c e 9 i n a mou nt of gl utath ion e in 
the li v er 9 h as been obser ved 9 t he J:,.ustralo rp hav i ng 
a ppro x i ma tel y 30% mor e g l ut a t h i on i ne i n t h e l iv e r t ha n t he 
L eghorn . 'I'he r e is n o di ffe r en c e in amount i n the b l ood . 

Re l a ti onsh ip Bet~ee n Br eed Differ en c e s . 

Th e r e i s e vi d ence both for t he indep enden t dev e lo p 
oe nt wit hin ea c h b r e0 d o f ba l a nced me t abol i sms ea ch wit h a 
cha r a c t erist i c arr a y of nu tr•i ent req_u ir emen ts and for ra n dom 
d1~ift of' genes deter n i n i n_ re quir emen ts to pro du c e un.b a l Euc ecl 
me t ab o li sms in ea c h b ree d . · 

Some of t he kno \·m differe n c es may ·Le su.rr.!!rar i sed 
i nto t wo metabo lic sys t ems . 

;: 

Met h i onine 

1 
-\-·-····· Fo lic e.c i d c oenzyme 

(- -· .. . -
Di et A. 0 • ~ : . • l : • .. .. .. . . - · _ .:.... __ _ . , Fe at her gr o r.rth (fast i n ;_y .L . ) 

Sk i n p i gment 
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Cv s t e i n e - · • • 
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-) 

Ult ra viol e t li ght 

Vitamin D 

Liv er gl u t a t h ioni ne (hi gh i n 
A. O. ) 

\ 
(C a lc ium 1--- ---·' 
(P hosphorou.~ !: r Bon es 

i . • L • 

'fi."fo YlN''"lYl O O O , 



The fo llo wi n g di ffe r en c e s ha ve been c stc1b li shc d : 

i n response to met h i on i ne , sex li nked 

re sponse to fo li c a ci d , po l ygen ic (? ) 

rate of vit ami n D syn thesis in the sk i n i, 
autos omal (?) 

di e tar y vi t an i n D, r eq__uir e:·nents 

mariganese reo_u i r·cments; po l y -,_;e:;n ic 

r es i stan c e t o ric ~c ts due to c alciu rr and 
phosphorous d efici en c i es: pol ygen ic (?) 

Ph ys i olo gical Mec~an i sms. 

In on ly V:.ro c ases , re spo nse to :.Jeth i onin e and r ate 
of vitam i n D syn t hes i s in the skin , are the )l1 rsiolo gic al 
bas es of th e d if feren c e s und er ot ood . ~he ~i iferen c es i a 
r esponse to rt1.e thio n i ne l'JG.S bee: -:,_ sho · 1?.-, to ·oe due to the 
i nab ili ty of t ' e ,'..;.ustra l or:'..) to s :1.the si sE- C;')'St e i ne fro I:l 
met h i on in e . The di ff eren c e in rate of vi ta :Li 11 D synt /1eGi s 
has been sho\ :.-n to be due to gr es. t er -pigment a ti on of t he 
sk i n of the ."'-ustr2 l or ::i. 

A f u rther d i ff ere ri.c e , i r:. amount of gl uta t h io ne in 
the li ver, has been obser ved , th e J',.ust r a lorp hav i ng 
appro x i ma tel y 30% more gl utath i on i ne in t he li ver t han t he 
Leghorn . The r e i s no d i ffe r en c e in amount i n the b lo od . 

Re l a ti onsh ip Between Breed Diff eren c es . 

Th e r e i s evid ence both fo r th e indep enden t dev el op 
nen t wi t hin ea ch breed of ba l anc e d metabo li sms ea ch wi t h a 
cha r a ct erist i c arr ny of nutr i ent r equ i rements and f or random 
d1~ift of' genes deterr.1 i ni:ng requir ements to produce unba l a~'lc Gd 
met ab oli sms in ea ch breed . · 

Some of the kno ;,vn differe n ces rnay ·Le sur r!!"nar is ed 
int o t wo metabolic sys t ems . 

F ol ic a c i d co enz vme 
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Bo t h br e eds h a v e e it h e r b l ocl a ge s or i neff ici ent 
proc e sses in both sys t ems s u ch th a t t he me taboli sm of e a ch 
might b e considered unb a l an c ed . 

He t er osis. 

The ab ov e observ a tions i nd ic a t e th a t furth e r ·work 
may pr ovid e co n fir ma tio n of t he "p hysio l ogica l ba l an c e 0 

t heo r y of he t eros is in diplo i d or ganisms . In c rosses bet .rrn en 
the b r eeds, e a ch of th e b l oc ke d or i n ef fic i ent pro c ess e s 
may b e e it her recessive or c ombi n e ad dit i ve l y to produ c e an 
e fficie n c y int e r medi a te be t w en t te ~ aren t s bu t th e t o t a l 
effe ct on th e p a rtic u l a r me t ab oli c 3y s t em c ou l d ea s il y 
exh i b it overdominan c e by a b etter b a l an c e of r a t e s of 
rea ctio ns . 



RESTORATION OF FERTILITY TO CYTOPLASMIC MALE STERIL :e: HAIZ ~ 

b y 

K. S . Mci-_.-h ir ter 

11 2 i nb r ed li nes o f N:a i ze of Aust r a li an and U. S . ), . 
origin have been surve ye d i n F 1 cro sses wit h a 11

'l i: ; ~ or Texas, 
mal e sterile i nb r ed , for re a ction on t l1e rtml e sterile 
c haracter . Australian i nbreds p roved to be a fruitful source 
of fertilit y re s tori n g genes, 2 2% of the i nbreds stud i ed 
rest ored c ompl e t e f er tility. The frequency of fertility 
restoring inbred s in U . S . A. is abou t 7%, th ough the gr oup of 
introductions studied y i e ld ed 1 2% fertility restorers. 

There are five p oss ible ways in whic h cy toplas mic 
mal e sterility may be empl oyed to eliminate detasse lli ng in 
th e production of c ommer ci a l doubl e cr oss hybr id seed . The 
present ge notypes of the inbr eds used in N . S . i',' . hyb rids has 
been determined and these indic a te th at conversi ons to male 
steril e , fertil e non-r es t orer and t o f e rtil e- restorer will 
be r eq uired. Eckhardt's back cr oss tec hn ique is be ing used 
f or t he l n tter c onv e rsi on . 

A test of 4 i nbreds , inclu d in g tw o fertility 
rest or e r s , on both ;;T" and 118 11 ( or U . S . D.A . ) s ou rces has 
revealed a specific re s tor er gen e - pl asmagene i ntera ctio n 
and indicates t hese t o be distinct sources of "ma l e sterilen 
c y toplasm. 

The inh e rit an c e of f er tilit y restoration on •iT 11 

cytoplasm has revealed two insta n c es of singl e dominant gene 
action and one in which a dominant compl eme nt ary gene 
inter a cti on is i nvo lv ed . 

SEL ECTI VELY B.ALArTCED POLYMORPHI SL AT A SZX- LIN: ·3D LOCUS 

by 

J . H. Bennett 

The n e c essa ry and sufficient conditions for a 
selectively ba lanced p ol ymorph ism d ependen t on t wo allelic 
genes to exist and be st ab l e if t he geno typic selective 
valu es a r e th e same in both sexes a r e well known and th ese 
c ond iti on s have been f ound to be satisfied i n many n a tural 
and l abor a t ory populations . Re c en tl y , th e corresponding 
c ond ition s have · been d es cri bed f or other polymorphic 
s itu a ti ons includin g: (i) the c ase whe r e th ere are sex 
differ en c es i n the genotypic se l e ctiv e values, (ii) the 
c ase of thr ee or more allelic ge n es and (iii) the case of 
more th an on e l ocus with or u ith ou t li nkage . Examp l es of 
a ll t hese po l ymorph ic situ a tions are known i n na t ure . 
However, r e l a tiv e l y littl e a ttention has been give n to the 
s tudy of se l ec tiv e l y balanced p ol ymorphisms dep e ndent on 
a ll e lic ge nes or inv e r s i on s , etc . in t he sex chromosomes . 
Th e conditions f or such a p ol ymorph i sm to ex ist an d be 
s t ab le will be d e scrib ed . 



VARIATIONS IN COMBI NI NG ABILITY _A.MONG LINES OF rmITE 

LEGHORNS AND AUSTRALORPS EXPRESSED I N CROSSBRED PROGENY 

by 

F . H . -N. Morl ey 

The commerci al value of .'ih i t e Leghorn - Austra l or p 
cro sses ha s been well e st ab lish ed . Therefor e the possi b ili ties 
of s el ecting pur ebr ed stocks t o pro du c e i mpr oved cr oss b red 
prog eny should be evaluated . 

The 500 - day egg pr oducti on , avera ge egg - wei gh t, an d 
br oodin ess of 305 surviving White Legh or n mal e x Austra l orp 
fem al e hens, and 269 hens of th e rec i proc al cr oss , wer e 
obta ined c1.t the N. s . ,N. Depar t ment of Agric ul t ure ' s Poultr y 
Resear ch Station, Seven Hill s in 195 2 . The b ir ds t es t ed were 
produc ed by cr osses between mal e s fr om 22 li n es of -t-.'h i t e 
Leghorns (F = 0 . 25 - 0 . 50) an d hens fro m 10 li nes of Aus tralorp s 
or mal es fr om 10 Aus tra l orp li nes (F = 0 . 25) cro ssed wit h hens 
fro m 12 lin es of r!h it e Le gho r ns . Each cro ss c onsis ted of one 
mal e fr om a li ne of one breed and one female fro m a lin e of 
the ot her br eed . Fer tilit y and product ivit y of th e i nbred 
bir ds were so poor t ha t many cro s ses di d n ot prod uce pro ge ny . 

The fo ll owi n g q_uesti ons wer e ask ed: 

1. Is tn er e genetic var i a tion among li nes of e it he r 
breed in productiv e ch ar a c t eristic s of cro ssbred of f spr i ng . 

2 . - Are int eractions be t we en li nes i mpor t an t. 

Est i mates of Comp on en t s 

( 500 - day pr oducti on )/1 0 Egg We i ght Brood i ness 

Components B/ W 1.V/ B B/ . W/B B/W fJ/B 

\f!hi te Lin e s/ 67XX 27X 20xx 18x 0 . 25XX 

Aus tr a lorp Li n e s/ 7 0XX 19x 6oxx 0 1. 5oxx 

Int erac ti on 48 11 2 3 9XX 88xx o . oo 

Res idu al 625 577 1 26 105 3 . 50 

Sir es 50 XX 26x 4l xx 6xx l. Oxx 

Dams 77 X 1 29XX 48xx 70XX o . o 

h 2 4S/ ( S+D+E )I 27 14 7 6 13 88 

h22( S+D)/( S+D+E)/ 34 41 83 84 44 

B/1:V = Cr ossb r ed Bl ack ( Au s t ra l orp) mal e , -~_;h i te Le ghor n f emal e 

W/ B = recipr oc al to B/ W. 

X - P~0. 0 5 XX - P< 0 . 0 1 . 

I Es timat e s made assuming all ef f e cts random . Tests of main 

0 . 22xx 

o . oo 

0 . 20 

0 . 73 

O. ll xx 

0 . 25XX 

40 

66 



LEG.HORNS AND AUSTRALORPS EXPRESSED I N CROSSBRED PROUE _ 

by 

F.H; N. Morley 

The commerci a l value of V'ihi te Le ghorn - Austra lorp 
cro sses h a s been we ll e st ablished. Therefore the possibiliti es 
of s e lecti ng pur ebr ed stocks t o produce i mpr oved cr ossbred 
prog eny shou ld b e eva l ua t ed . 

Th e 500 - day egg producti on , a v era ge egg - we i gh t, and 
br oo din es s of 305 surviving White Leghor n mal e x Austra l orp 
fem ale hens, and 269 hens of th e reci p roc a l cros s , were 
obt a ined a t the N. S . W. Depa rtm ent of Agricul ture 's Poultr y 
Research Stat i on, Sev en Hills in 195 2 . Th e birds te s t ed wer e 
produc e d by cros ses between mal es from 22 li n e s of -1-_ih i t e 
Leghorns ( F = 0. 25 - 0.50) an d hens fro m 10 li nes of Aus tralorp s 
or mal es fr om 10 Austr a l orp lines (F = o. 25) cr ossed vvi th hens 
from 12 lin es of 0 h it e L egho r ns . Ea c h c ross consist e d of one 
mal e fro m a lin e of one breed a nd one fema l e fro m a li ne of 
the other br eed . F er tili ty and p r odu c t ivity of the i nbred 
bir d s wer e so po or th a t many cro s se s di d n ot prod u ce pro ge ny . 

The follo win g ques tio ns wer e ask e d : 

1. Is tnere g enetic v a ri a ti on among li nes of e it he r 
bre e d in productiv e c h a r a c t e ristics of cro ssb r ed offspri n g . 

2 . Are int e ractions between lines i mportant. 

Esti ma t es of Compon en t s 

(500-d ay producti on)/10 Egg We i gh t Br ood in ess 

Compon en ts B}W 1.V/ B B/. P/ B B/ W ·a/ B 

White Lin es f 67 XX 27X 20xx 18x 0 . 25XX 

Austra l orp Li nesf 70 XX 1 9x 6oxx 0 1. 5oxx 

Int er a cti on 4 8 11 2 3 9XX 88xx o . oo 

Residual 62 5 577 1 26 tl.05 3 . 50 

Sir e s 50 XX 26x 4 l xx 6xx l . Oxx 

Dams 77 X 1 29XX 4 8xx 70XX o . o 

h 2 4s/(S+D+E)/ 27 14 7 6 13 88 

h
2

2(S+D)/( S+D+E )I 34 4 1 83 84 44 

B/' S = Cro ss br e d Bl a ck ( Au s tr a l orp) ma l e , -?h i te Le ghor n f emal e 

W/B = recipr oc a l to B/ W. 

X - P< 0 • 0 5 X X - P <., 0 • 0 1 • 

f Estimat es made ass umin g a ll ef f e c ts random . Tes ts of ma in 
lin e ef fect s s li gh tly ov er- s e ns itiv e . 

0 . 22xx 

o . oo 

0 . 20 

0 .7 3 

O.ll xx 

0 . 25XX 

40 

66 

/ Inbreeding of parents i gno r ed so th e s e est im a t es bi a ssed upw a rds . 



RESULTS 

Est i mates of c omponents indicat e t ha t ther e are 
r ea l differ ences between lines of ea ch breed, However 
interactions, although not always significant, seem lik ely 
to b e l a rge. The interaction ter m is inflated by gen etic 
differenc e s among birds of the maternal lin es . 

Assumin g ea ch sir e is mated to a r an do m sampl e of 
dams, estimates of s ir e and dam c omponents can be d e rived fro m 
a c onventional h ier a rchi a l anal ys is. Dam c omponents wer e 
l arger t han sire c omponent s in each c as e ex c ep t brood i n e ss 
in B/ W (s ex -li nkage important he r e ). Th is i ndicates that 
non- ad ditive genetic var i at ion is i mpor t ant . 

Est im a tes of heritability f or these c hara cters a re 
similar to those fr om purebred f loc k s . 

CONCLUSION. 

The se results indic a te t hat co n sid e r ab l e i mprov ement 
of cros sb r ed birds shou l d be poss ibl e . S el e ction amon g lin es 
for ge n era l c ombinin g ab ilit y (usi ng progeny te s ts) should be 
valuable initi a llyj but se le ct ion for s~e ci fic co mbi nations 
will p rob ably be nec e ssary a t a r e l a tive l y ea rly st age . 



CJ\..NCER OF THE STOMACH .A .. ND TH::3 ABO BLOOD GROUPS 

by 

A. Le vy 

Re c ent wor lc i n Brit a i n and North Americ a has sho vm 
that there i s an asso ci a tion be t ween the ABO b l ood groups a:-i.d 
susceptibi li ty to c an c e r of the stomac h . Ot he r stu d ies ha v e 
revea l ed a f ami l i a l tend en c y for susce J ti b ility to t~e 
dis ease . It i s her e s ho wn th a t the ex ~ ecte d s i milarities 
in A.BO bloo d group c on stituti on of me1nbe rs of t he same f amil y 
are not suffi ci en t to ac c ou nt fu ll y for t he obse rv ed fa mili a l 
li keness in sus c eptib ilit y to th e di s e a se . 

MATERNAL EFFE CT I N THE ES TI MATI ON OF HERITABILIT Y I N SHEEP 

by 

J . Mack ay Doney 

Met hods of e sti ma tin g the heritab ilit y of any 
cha r a ct e r depend in princip l e on t he lik eness be t ween r e l a t ed 
anima l s . In ge n e r a l t he r e l a tionship s used are full or ha l f 
sibs or parent - off sprin g . These me thods have bee n u sed and 
discussed b y many authors . In most ca ses , wit h the lar ge r 
livest o ck , th e p a tern a l half - s i b me th od is u nre li ab l e be c ause 
of t he sma ll number of se l e ct ed sires in use . Lush (1940) 
su gges ts t ha t th e d am- offs p rin g pair is l ess li ke l y to be 
affecte d by ma ternal effect t han i s th e materna l ha lf-sib p a ir . 
In add ition the error will be l ess due to th e smal l er mult i
p lic a tion f a ct or . Th e exp r ession s us e d a re: 

rD 
1 h2 = 2 

rs 
1 h2 = 4 or 

wh ere rD = dam- - ffspri:i.1 g c orre l a ti on ( or regr e ss ion) 

and r 8 = ma tern a l ha l f - s i b correl a ti on . 

In many cas es , p a rticul •ar l :r with sh e ep, both the above 
c orr e l at i ons will i n clude so me mate r na l effect . This i s 
illustrat ed by th e pa t h d i a gr am i n Figu r e 1. 

G-..t, 



by 

A. Levy 

Re c ent worlc i n Br itain and North America has sho v:n 
that there i s an assoc ·i at ion between t he ABO blood groups a:1.d 
s us c eptibility to cancer of the stomach. Other studies have 
revealed a f amili a l tend en cy for susce ~ tibility to t~e 
dis ease . It i s he r e sho v,'Il that the ex:9 ected similarities 
i n ABO blood group co ns tit u ti on of membe rs of the same f amil y 
are not suffi ci en t to acco u nt fu ll y for the observed f amil i a l 
li keness in sus c ept ibilit y to the disease . 

MATERNAL EFFE CT I N THE ES TI MATI ON OF HERITABILITY I N SHEEP 

by 

J . Mack ay Doney 

Meth ods of e sti ma tin g the he rit ab ilit y of any 
char a cter depend in princip l e on t he lik eness between related 
animals . In general the r e l ationships used are full or ha l f 
sibs or parent-offspring . These methods have bee n used and 
discussed by many authors . In most c ases , with the larger 
live stock, the paternal half - s i b method is unreliable because 
of the small number of selected sires in use . Lush (1940) 
suggests t ha t the dam - offspring pair is l ess li ke l y to be 
affected b y maternal effect t han is the maternal ha lf-sib pair . 
In add ition the erroI' will be l ess due to th e smaller mult i
p lic a tion factor . The expression s us e d a re: 

rD 
1 h2 = 2 

rs 
1 h2 = 4 or 

whe re rD = d am- - ffsprii1g correlation ( or re gression) 

and r s = ma tern a l half - s i b correlation . 

In many cases, p a rticul' a rl y with sh e ep, both the above 
c orrelations will i n clude so me materna l effe ct. This is 
illustrat ed by th e p a th diagram in Figure 1. 
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VARIATIO N AND MOD~ OF R~PRODUCTIOT'T I l\I LEUC.A..t:;.fA Gl ,AUC.n. BENTH. 

by 

E . M. Hutton and S . G. Gray 

Leucaena glauca is a member of the Mi moso id eae and 
i s native to the Caribbean region. It is natura li zed in 
parts of c oastal and sub-c oas tal Queen sland and has potential 
as a bro wse legume here . The protein c on t en t of the l eaves 
v a ries fr om 25 to 30 per c ent . 

Thirt y a cc essions have been examined f or inter- and 
intr a -s train variation . There was a h i gh degree of uniformity 
with i n li nes and thre e definite typ es of strains differing i n 
growth habit and in vegetation vi gour c ould be recognized. 
The Peru, El Salvador and Hawa ii an strains are repr esentat iv e 
of the thre e types, and of t hese Peru i s outs t anding in y i e l d 
of herbage over the season . S i gnificant d iff e renc es between 
strains occurred in plant he i gh t, time of flo wer ing 9 l eaf 
size, see d yie l d , and c ertain other morphological chara ct ers . 

The flo wers open soon after midn ight and a ll pollen 
is shed r ap idly abou t 7 a . m. to 8 a . rn. This ens u res a 
r e l a tively high degr ee of self - po lli n a tion . Po lle n grains 
becom e l odged in s id e the cup-shap ed sti gmas , where t hey 
germ in ate . 

Studie s were made of the repr oductive effi ci en cy of 
the three types of stra ins. 

Flo v er No . No . pods / No . seeds/ ,·;_ t . seeds 
heads/ florets/ 1000 pod in 
plant p l ant floret s grms/pl ant 

Hawaiian 26 5 47,500 8 . 2 15.1 9 174 

El Sal v ador 4 66 77,300 6 . 9 1 6 . 06 326 

P eru 666 93,000 0 . 5 13.47 27 

In spite of its h igh fl oret numb e r per plant the 
Peru strain is the least eff icient in seed production . This 
appea rs to be associated with a hi gh pr oportion of pis til 
abnorma liti es . 

A meth od of emasculation by shak ing the new l y - opened 
flo wer heads in wa ter c on tainin g a non - phyto toxic spreading 
agent, Gard in ol K, has b ee n deve l oped . Th e effect of the 
operation is t o remove or render i nviable all th e pollen grains 
th at lod ge in the cup- sha p ed s ti gmas . Emascul a tio n should be 
done as s oo n as practicable after the anthers have dehisc e d , 
and before p ollen tubes have penetrated i nto t he sty l ar tissue; 
that is between 8 and 9 . 30 a . m. 

Pollen is coll e ct ed in p or ous -t ype c e ll ophane b a gs 
placed ov er th e fl owe r heads of th e male uaren t nri or t o 
flowerin g . The po ll e n is tr ans f e r red on l he ope~ator ' s fi ng er 
tips to t he stigmas of th e f ema l e parent about an hour a fter 
the flower-he ad is emas cul ated . 

F seedlin g s have b een raised from a number of 
inter-straiti. crosses . It is th ough t t ha t the cro ss between 
Peru and E~ Salvado r will g ive nrn~Anv wit h t he mnRt ~PRi~ ~hlP 



by 

E . M. Hutt on and S . G. Gr ay 

Leu c aena glauca i s a member of th e Mimos o id eae an d 
i s native t o th e Caribb ea n re g i on . It is naturali zed in 
parts of c oa st a l and sub-c oasta l Queens l and and has potent i a l 
as a bro wse l egume he r e . The pr o t e in c on t ent of the l e a ves 
v a ri es fr om 25 t o 30 per c ent . 

Th irt y a cc essions have b ee n examined f or i nter - and 
i nt r a -str a i n v a riat i on. There wa s a hi gh degree of un if or mit y 
wit h i n li nes and t hree def i nite typ es of strains differ i ng i n 
grow t h h ab it and in v ege tati on vigour c ould b e r e c ognized . 
The P eru, El Sa lv ador and Hawa ii an strains are r epresentat iv e 
of the thre e typ es , and of t hese Peru i s ou t stand i ng in y i e l d 
of he rbage over t he seas on . Sign i ficant d iff eren c es be t ween 
strains o cc urred in p l ~nt he i gh t , time of fl owe rin g 9 l eaf 
s i ze , seed yie l d , and c er t a i n o th er morp ho l og ic al ch a ract e r s . 

The flo we r ·s op en soon after midn i gh t an d a ll pol l en 
is she d r ap i dl y about 7 a . m. to 8 a . m. This ensures a 
re l a tiv e l y h i gh deg r ee of self - po lli na ti on . Po ll en gr a i ns 
b e com e l odged in s id e the c up - shaped sti gmas , whe re t hey 
ge rmin a te. 

S t ud i es were made of the reproductiv e ef fici en c y of 
the three t ypes of strains . 

F l ov e r No . No . p ods/ No . seeds / ,·;: t . seeds 
heads/ florets/ 1000 pod i n 
p l ant p l ant florets grm s / p l ant 

Hawai i an 26 5 47,5 00 8 . 2 1 5 .1 9 17 4 

El Salvad or 4 66 77,3 00 6 . 9 1 6 . 06 326 

P e ru 666 93 ,0 00 0 . 5 13 . 47 27 

In spit e of its h i gh f l or e t numb e r per p l ant the 
Peru strain is t he l east eff ici en t in seed producti on . This 
appears t o b e asso ci a t ed with a hi gh pr oport i on of p istil 
abno r maliti es . 

A me th od of emas c u l a t i on by shak i ng th e new l y - opene d 
fl owe r heads in wa t e r c ont a inin g a n on - phyto t ox ic spreading 
agent 9 Gard in ol K, has b ee n deve l oped . The e ff e ct of t he 
ope r a ti on is t o r emo ve or r end er i n viab l e al l t he p ollen grains 
th at l odge i n t he cup - sha p e d s ti gma s . Emas c u l a ti on shou l d be 
don e a s s oo n as practicabl e afte r the an t he r s have deh i s c e d , 
a nd before p oll en tubes ha v e penetrated i n t o t he sty l ar tissue ; 
t ha t is betw een 8 and 9 . 30 a . m. 

P oll en i s c oll e c t ed in p or ous -t ype c e ll op h a ne b a g s 
pl a ced ov er the fl owe r heads of t he mal e paren t p ri or t o 
f l ower in g . The po ll en is tr ansfe r red on t he ope r a tor ' s fi n g er 
tips t o t he stig mas of t he f ema l e parent about an h ou r after 
t he flo wer-h ead is emas cu l a t ed . 

F 1 se ed li n crs have b een ra i sed fr om a numb e r of 
inter-str a i n cr osses . It i s t ho u gh t t h a t the cro ss between 
Peru and Ei Salvado r will g i ve pro geny wit h t he most desir ab l e 
rec ombination of ch a r a c ters . 



From this diagram i t i s e vi den t that th e two 
expressions no w be c ome: 

1 h2 
= 2 + r ~fi 

M 

and rs = ¼ h 2 + M
2 

The e fficiency with whi ch r D est i mates h 2 will depend on t he 
strength of the corre l ation between t h e maternal environ ment , 
provided by the dam (reg a rd ed as part of th e dams phenoty pe ) 
and the expression of th e c ha r a cter i n th e dam (r t~) . If a 
v a lu e c an be ass i gne d to t h is then t he t wo e q_uati6ns c an be 
solv ed simult ane ous ly to g iv e a mor e a ccurate est i ma t e of t he 
true heritabi li ty . ·;h il st the nma t e r na l en viro nment 11 c an 
not be direct l y measu red 9 ava il abl e mi l k s upply must be 
responsibl e for most of it in so far as r i s involved . Thus 
the use of the correl a tio n bet wee n milk y¥ e ld and any 
c haracter i n t he dams will a ll ow t he modified est i mate of 
heritab ilit y to be ma de . 

As an examp l e, th e method is applied to da ts on 
wea ning wei ght de riv ed from a flock of Welsh Mountain sheep . 
The intr a - sire dam l amb correlation was found to be +0. 34 for 
1065 d . f . and th e materna l ha lf-sib v a lue to be +0. 36 f or 
512 d .f. On the same fl ock the c or rel a tion bet wee n dam's 
mi l k y i e l d and ·,vean in g we i ght was found by Owen (1955) to be 
+0. 26 + o . 6. Us in g the l ower limit of this c o rr e lati on as 
an app roximati on to rM the he rit abilit y of weani ng we i gh t, 
or i g in a lly estimated ns 0 . 68 by th e dam-l amb c orrela tio n, is 
reduced to 0 . 48 . The path co e fficients for determination of 
weaning we i ght are as shown in Figure 2 . 

E G~ M • !'.... 

= 0 . 53 h = 0 . 69 = 0 .49 

D 
-'-i."f eigh t 

FLEECE-TYP E MUTATI ONS I N AUSTRALIAJ:I M~~RI NO SHLEP 

b y 

B . :;_il. Sh ort 

Th e effective f ema l e popul at ion of Merin o sheep i n 
Austra l ia is of th e order of 60 mi lli on so t ha t some 50 million 
off sp rin g a r e p rod u c ed ann ua ll y . S i nce a l most eve ry l amb i s 
hand l ed individuall y f or markin g it is wort hwh il e tr y i ng t o 
coll e ct f l eece-type mut a nts which show in th e ear ly l amb co a t . 

Furth e r, a l most a ll females ha ve th e ir f l ee ces 
exa mined at 1 t o l ½ years of age and s ince littl e if any 
a rtifici a l sel e cti on is pr a cticefr b e fore this ti me, i den ti
~i~Rtinn n~ flP P ~P - +vnP rm1+Rn+R i R n~ A~+i~ g hl P 



expr es si ons nO"\JV be c ome : 

1 h2 M 
r D = 2 + r 

M 

and rs 
1 h2 + M2 = 4 

The e fficienc y with whi ch r D e st i mat e s h 2 will depend on t h e 
st r ength of th e correlation between t h e maternal en vir onnent 1 

provided by the d am (reg a rd e d as p a r t of the dams ~henoty pe ) 
and the expression of th e ch ar a cter i n th e dam (~ 1) . If a 
v a lu e c an be a s s i gned to t h i s t h e n t he t v!O e g_uati 6n s c a n be 
solved s i mult ane ous l y to g iv e a mor e a ccurate est i n13.te of t h e 
tru e herit abi lit y . ·.:h il st th e ';materna l environm ent n c a n 
not be d ir e c t l y mea su redy ava il ab l e milk supply must b e 
r esponsib l e for most of it i n so f a r as r i s involv e d . Thus 
the use of the corre l a tion b e t wee n mil k y¥ e l d and an y 
cha r a ct er i n t he dam s will al l ow t h e mod ifi ed estimat e of 
her i tab ilit y to be ma d e . 

As an ex amp l e 1 th e me th od i s app li ed to d ata on 
wea nin g we i ght der iv ed from a flock of We ls h Mounta in sheep . 
The intr a - sire dam la mb c orre l at i on was found to be +0 . 34 for 
1065 d.f . and the ma t e rnal ha l f - s i b v a lue to b e +0 . 3 6 f or 
51 2 d . f . On the same flock t he correl a tion bet we en dam's 
milk y i e ld and wean in g wei ght was found by Owen ( 1 955 ) to be 
+0 . 26 + 0 . 6 . Us i n g th e l ower li mi t of this c orrela ti on as 
an app r ox im a ti on t o rIVl t he he rit ab ilit y of wean i n g we i ght 1 

or i g i na lly estima t ed as o . 68 by the dam-l amb correlation 1 i s 
reduced t o 0 . 48 . The path c oefficients for determinat i on of 
weanin g we i ght a re as shovm i n F i gure 2 . 

M. !· • 

= 0 . 53 h = 0 . 69 = 0 . 49 

D 
... i_-!e i gh t 

FLEECE- TYPE MUTATI ONS I N AUSTRALIAi:i Ii,1:i~RI NO SHl.EP 

b y 

B . :?. Sh ort 

The effectiv e f ema l e popu l a tion of Merino s h eep in 
Austra li a is of th e order of 60 mi lli on s o t ha t some 50 milli on 
off sp rin g are p ro du c e d ann ua lly . S in c e alm os t ever y l amb i s 
handled individu a ll y f or markin g it is vmrt h ,rvhil e tryin g t o 
coll e ct fl ee c e -typ e mut a nt s which s ho w in th e early lamb co a t . 

Fu rth e r 1 a l most al l f emal es ha ve t heir f l e e ces 
exam i ned at 1 t o l ½ y e ar s of ag e and since lit t l e i f any 
a rtif ici a l sel e cti on i s pr a cticefr b e f ore t h i s ti me , i d ent i
fic a ti on of f l ee c e - t y p e mut ants i s pr a c tic abl e . 

Wid e spr ea d pu b licity g iv en t o d e scriptions o f 
severa l fle ece -t ype mutants observed i n ci denta ll y i n t he 
course of o t her in ves ti gati ons h a s resulted ·· i n c onside r ab l e 



add i t i ons to ex ~ e r i men t a l s to cks . 

Fami l i es of these mutan t s ~1ave been d ev e l oped . 
One mutat i on i s a s i m~Jl e r e c ess ive, t he ot he r a simp l e 
domi nant . The p henotyp i c devi a tions from the norma l 
Mer i no fl ee c e- type ar e g i ven 9 an d t he potent i a l usefu l ness 
of su ch mut a n t s for f l ee c e structure and ;oo l produ c t i on 
s t ud i e s a r e ~iscus sed . 

THE I NTRODUCTI ON OF BLUE MOULD RESI STANCE I NTO NI COTI ANA Til.BACUM 

by 

D. C . War k 

No h i gh l eve l re s i stan c e t o th i s d i sease c aus e d b y 
P e r onospo r a t abac i n a has b ee n obs e rved i n th e cu l t i vated 
spe ci es of tobac c o . Res i stan c e of a h i gh order occ urs fo r 
c e rt a in st r a i ns of the Austra li a n na ti ve spe ci es of th e genus 
Nic ot i ana , inc l ud i n g £I. debney i , IT· goodspe e d ii, IT• ex i gu a 
and~ - ex c e l s i or . 

The F hybrids have a l ower resist an c e , but h i gh 
l ev e l r e s i stanc~ occ urs in th e amphid i p l o i ds , 

Res i stan c e i s l ow i n the first ba c k c ros s to 
N . taba cum , h i gh i n th e b a c ::C(cro s s t o ~ - goods~oee di i. 

Se lf e d progeny of th e f i rs t a n d subsequent ba ck 
cr osse s to E• taba cum y i e l d a l ow p r oport i on o f h i gh l y 
res i s t an t p l a nts among t he pro ge n y , 

Thus hi gh l e v e l r es ist ance a~p ears to be due to t he 
a cc umu l a t i on of ge n e effe ct s o f smal l magn it ud e . 

F I NE STRUCTUR~ OF' THE RESTING NUCLEUS 
by 

G. \·: . G-:;_--i-;:;g c.nd H. Hoffm a n 

El e c tro n mi cro s cop i c stud i e s of nu c l e i i n c e l ls of 
ani mal s and pl ants r e v ea l s a bas i c e l ementj c ons i s ti ng of 
50 -7 0 A. U . t h ic k fi l amen t s , coi l ed i n a se r i es of sp i ra l s . 
The sma ll es t sp ir a l i s a f ew hu nd r ed angstrom units i n 
d i ame t e r , t he s e c ond sp ir a l i s abou t 1000 A. U . Fu r t he r 
spi r a ll in g i s seen in ea rl y mi tot i c pr oph a s e . 

Th i s bas i c fi l amen t may be furt he r s ubd ivi ded by 
the ap pli cat i on of app ropr i a t e enz ymes to wa ter - per meab l e 
u lt r a th i n se c t i ons: a r e l a t i v e l y l ow dens i t y c entra l co re 
of DNA i s sur r ounded by a tub e of prot e i n of h i gher e l e c tron 
dens i ty . At propha se int e rt win e d doub l e spi r a l s may some 
t i mes be de tect e d . A sec ond non-spira li se d prot e i n 
f il amen t ous e l emen t i s i n t e rs pe r sed b e tw ee n the sp i r a l is e d 
f il ame nts , i t d i ff e rs from t he c ort ic a l prot e i n o f t he 
c hromosom a l f il amen t s i n i ts en zymatic sens itivitie s and 
it s e xtr a cti b il ity wi t h mol ar Na Cl. 



SIMULATION OF G:r.:NEr ic SYSTEMS BY AUTOlVIATIC 

DIG I TAL COMPUTERS. 

by 

A. S . Fraser . 

El e ctronic c ompu t e r s , su ch as th e SILLI AC, can 
be se t to produce a series of pseudo - r a ndom num bers . Th is 
a l lo ws the simulation of s to chast ic p r o ce sses , such as 
se gr ega ti on and r e c ombinat i on, mating etc . A prog ram h as 

been written and run, based on a g enetic system of s ix l oc i 5 

wi th comp l ete dominan c e . A s in g le population of N ' in di vidua l s 
p r odu c es N' p ro g eny f r om which a samp le of N' individu al s are 
sel e cte d . Repe titi on of th i s cycle al lows simulat io n of the 
r a te of adva n ce under se lecti on . Actual run s of t he p ro g r am 
h ave shown th a t the phenomeno n o f 11l ag 11 periods in selection 
curves occur s a t link ages of less tha n 5% in sma ll popu l atio n s . 

INDUCTION OF PHENOCOPI ES BY X- :1 YS IN MIC E. 

by 

A. S . Frase r and R . Hall . 

X-irr ad i at i on of mou s e foetu se s has sho vn that, 
as in previous stud ie s , specific ty pe s of phe n o c op i es were p ro 
duced de p ending on th e age of t he f o etus at the time of 
irr a diation . Alteration was concentrated on the facia l vibrissae 
since the ge ne s Ta, er, and Ra affect th ese vibri ssae a nd it has 
been su g ,::;e ste d t ha t these ge ne s a ct a t sp ec if ic t i mes c :.uoi ::c:; 
l a ck of only tho se vibri s s ae which wer e " se nsitivei; at t he time 
of a cti on . The pat t ern s of loss of vibrissae due t o X- irr adiatio n 
cor respon d ap p roxi mately to t h e patte rns of los s due to 
mutant ge n es . 

BIOCHEMICAL VAI IATION IN POULTRY AND HETEROSI S . 

by 

M. 71. McDon a ld . 

Extensive Biochemica l variatio n wi thin and between the 
two majo r bre e ds of P ou ltry, White Legho rn es and iustra lorps ex ists . 
This i s r efle ct e d in d i f f er en c es in requ ir ement s for Man ga n ese, 
Riboflavin, Vi t amin B1 2,Th i ani n, Vi t amin D, Ca l cium , Fo l ic a cid, 
Protein . They also diff er in a bility't o synth es i se cy st ine fr om 
methionine and in l i v e r glut a thi one c on tent . 

Sul p hu J..· amino a ci d me t ab olism in the t wo br ee ds 
demo n strate an int erloc k in g of def ici en ci es which may serv e 
a s a model f or the extens ion of the nph ysiolo g ic al bala n ce ' 
th eo ry of h e t e rosis to d i p l o id or g ani sms . 



SELECTION FOR AN INVARIANT CHARACTER- WHI SKER SCORE 

I N MIC E . 

by 

R . Dun . 

Vibriss a e are di s tributed on the head and forel eg s 
of the mouse in one l a rge and f ive min or gr oups. These 
latt er grou ps a re easily coun ted a n d to g e th er c on sti t u t e 
'whi sker score ' whi ch i s p r a c t ic a lly invariant i n normal mi ce. 
It i s therefore i mposs i bl e to ch ange ' whisker s c or e' by 
selection in norm a l mouse stocks . 

The d i fficulty ha s bee n overcome by intro du cin g the 
't abby ' gene, which re duces ' whi sker score ' to a var i ab le degree . 
The a im of the se l e cti on exper im en t i s to p roduce changes in 
' whisker s cor e ' of no rm a l mice by se lection within the ' t a bby ' 
ph en o ty pe s . 

Embryo l og ic a l develop ment of v i bri ssa e has bee n stu died 
fr om se rial se cti on s . The results have sug g ested a theory of 
ge n e a c t i on whereb y ' tabtJU ' limi ts p roduc ti on of a loc a li sed 
f ollicl e g rowth subst anc e . The se l ection expe ri ment ca n be 
interpreted on this theo r y as: -

( a ) S el ect i on for and aga inst p roduction of follicle 
g ro wth subs ta nce 1 or : -

( b ) Se l e cti on for and aga inst follicle se n s itivi ty 
t o l a ck of follicl e g ro wt h substance . 

Pro gress h as been r ap i d in the separation of h i gh a ~d 
lo w lines and by the 5t h ge n er a ti on , ave r age ' t abby ' whi sker 
s cor es are l ½ standa r d devi a tio n s apa r t . Th is moveme nt has 
been asso ci a te d with ch an g es in domin ance of the ge n e . Ev idence 
i s a l so accumulat in g that whisk er score is b r eaking down in 
normal mice from the l ow line . 

COlVIPOSITION OF CHROMOSOMES DURIN G MEIOSIS IN GRASili O~.:.:-·.,_ . • 

by 

Sa r doo l Sin g h . 

An a t t emp t has been made to stu dy the chru1 g es in 
comp osition of ch romosomes a s they un derg o p r o c es s of Mei os i s 7 

t h r ough histochemical techniques . RN has been d emonstrated 
in the boundries of th e ch r omosomes a t Diplotene and Di aki nesis . 
DNA forms the main core . Pure lVIethy:1. Green a nd Pyro nin are 
qu ite sat is fa c tory for p ic k in g up DNA and RNA r espect i ve ly. 
Sp ir a l St ructu re of Metaphase may be r evea led by RNA di ge stion . 
That chromosomes consis t of pro tein and Nucle ic Acid f ibr es 
can be shown by PCA and ·rry ps i n digestion . Stretched and 
beaded appear ance of th e pr ophase chromosomes result af t er pepsi n 
digestio n. A diff er ent behaviour of clrrom osomes a t Metaphase 
i s d i scussed . 



THE EFFECT OF TEil/lPERATURE ON THE MUTATION 

RATE IN DROSOPHILA lYIELANOGASTER . 

by 

B . L . She l don . 

The incidence of sex - link e d recessive l etha l mutations 
i n Drosophil a melan ogaste r a fter heat sh o ck tr ea tment of both l a rv a e 
and a dult males is report e d . There wa s no incr eas e in th e mutation 
r a te a fter tr ea tment of l a r v a e and the r e sult s with a dult males wer e 
not consistent . Tr e a tment of the latt e r at 38°c cau sed an incre a se 
in mutation rate , due apparently to the l ar ge res p onse of a few 
sensit i ve males . Tre a tment at 40°C caused no incre as e , and if one 
sensitive ma l e was excluded, the mut a tion r a te wa s s i gni f ic antly 
l ess th an control . These results do not entir e ly suppor t tho se of 
previous work e rs in the liter a ture and poss ible r easo ns for this are 
d i scussed . 

The mutation r at e h as a l so been studied, over a series 
of successive daily ma tin g per i ods , of males undergoing development 
a t thr ee different tem Je r a tur es . Th er e was a signi f icant regression 
(both line a r and ~uadratic) of mut a ti on rate on a ge , mutation r ate 
decreasin g with age of mal e , a nd this a 0 e effect d id not differ 
b etween te mne r at wre s . 

Th e lin ea r r eg r e ssi on of mutation rat e on te mperature 
was sign ific a nt, mutation r ate decreasing 1 1ith incr eased te mpe rature . 
Previous r esults in th e lit e rature hav e su pp orted the op po site 
conclusion that mutation r a te incre ase s wi th incre ase d te mpe r at ure . 
I t i s postu l a ted that the p revious r esu lts may have been due to 
confoundin g with the effect of t empe ratur e on sto r age of mature 
sp er m. The p r ese n t r esu lt s in di cate th a t t empe ratur e durin g 
develo pment has no d ir e ct e f i e ct on the mutation rat e , s ince 
the highe r r a tes v-:ith lo wer temperature are p ro bab ly a function of 
lon ge r developm ent a l tim e at the lov ,e r te mp er a tur e . 



B.L. Sh eldo n. TABLE 1 . 

Mut a ti on r a t es a ft er h ea t s h o ck of l a rv ae . 

Numb er of Numbe r o f P erc en - Fi duci a l 
Tr ea tm ent X- chr omosomes r e c ess iv e t age li n i ts 

tested l etha l s l e tha l s 5% l eve l. 

Con tr ol 6 410 1 5 0 . 23 0 . 13 - 0 . 39 

0 
36 . 5-3 8 C f or 1 hr . on 4 t h day 1 489 7 0 . 47 0 .1 9- 0 . 97 

36 . 5- 38° C f or 6hr s . on 4 t h day 1 38 7 3 0 . 22 0 . 05 - 0 . 63 

36. 5- 38° C f or J2hr s . on 4 t h day 1425 4 0 . 28 0 . 08 - 0 . 72 

36 . 5- 38° C f or 24hr s . on 4t h day n on e surviv ed 

~·ABLE 2 . 

Mut a ti on r a tes af t e r he 2.t sh o ck o f ad ult mal es . 

Numbe r o f Nur.1ber o f P e rc en tag e Fi duci a l 
Tr ea t men t X-c hr omosonc s r e c ess iv e l in its 

t e sted l e th a l s l 0tha l s 5% l ev el . 

Con tr ol 

38° c f or 1 5 mins . 

Rep l i ca t e 1 24 68 28 1.1 3 0 . 76 - 1 . 64 

Rep l i ca t e 2 1 533 7 0 . 4 6 0 . 18- 0 . 9 4 

40 ° C f or 1 5- 30 mi n s . 

Rep li ca t e 1 91 8 1 0 .1 1 0 . 00 3- 0 . 61 

Rep lic a t e 2 1 809 0 o.oo 0 . 00 - 0 . 20 

Rep l ic e.t e , 1 92 2 8 0 . 4 2 0 . 1 8- 0 . 8 2 _) 



TABLE f. 

Eff e ct of age of male an d t emperatu r e during de v el opment on the I!lutat i on r ate 
} 'I 

l 20°c 25° C 30° c .. - ,. 

No. of tested No . P ercent age No . of tested No . Pe r- No . of tested Nj ~ .. P er..:..·· · · 
X-c hr omos omes r ecess iv e le t ha ls X- chrom osome s r e cessive cent nge X- chr omosomes r e c es sive ct-,.d--1.p~ 

l e th nls l etha ls l etha l s l et·'.'le..l::5 let'1al .a 
. . ~ .. - . . 

126 1 0 .7 9 615 3 0 . 49 310 4 1. 29 

482 4 0 . 83 1010 6 0 . 59 900 2 0 . 22 
77 3 5 0 .65 1036 3 0 . 29 797 - -
901 1 0 .11 939 4 0 . 43 826 1 0 .12 

1007 1 0 .10 849 3 0 . 35 646 - -
1082 3 0 . 28 1000 1 0 .1 0 638 2 0 . 31 

535 - - 929 2 0 . 22 453 - -
435 - - 8)21 1 0 .1 2 214 - -
670 1 0 .1 5 756 - - 172 - -
672 - - 744 1 0 .13 147 - -
533 2 0 -38 617 - - 32 - -
499 1 0 . 20 613 - - 46 - -
555 - - 552 1 0 .1 8 21 - -
440 1 0 . 23 545 - - 13 - -
278 - - 446 - - - - -
292 - -
282 1 0 . 35 
294 - -
294 - -
251 - -
194 - -
269 -- -

8988 20 0 . 223 ·1 1472 25 0 .21 8 5215 9 0 .1 7 3 · · ---- .. 



.. I 

I 
I TABLE f . 
I Ef fe c t of age of mal_e and t emper at ur e during deve lo pment on the mutat i on rat e 

i 

emperature 20°c 25° C 
,... 

30VC 

of Males No . of tested No . Per c ent age No . of tested No . P0 r - No . of t est ed Nj ~ "P eJ 
X- chr omosomes r ecess iv e lethals X- chr omosomes recessive cent age X- chr omos omes r e cess i ve Ct- .d.t, 

l et h als leth als l ctha l s l et~1.alo let'1, 
.. 

day 1 26 1 0 .7 9 615 3 0 . 49 310 4 1 . ; 
II ( s ) 482 4 0 . 83 1010 6 0 . 59 90 0 2 0 . ~ 
1; 77 3 5 0 .65 10 36 3 0 . 29 797 - -
II 901 1 0 . 11 939 4 0 . 43 826 1 0 ·= 
II 1007 1 0 . 10 849 3 0 . 35 646 - -
ii 10 82 3 0 . 28 1000 1 0 .10 638 2 0 . ~ 
II 535 - - 929 2 0 . 22 453 - -
II 435 - - ffil21 l 0 . 12 214 - -
II 670 1 0 . 15 7'j6 172 - - - -
II 672 - - 744 1 0 .1 3 147 - -
Ii 533 2 0-38 617 32 - - - -
II 499 1 0 . 20 613 46 - - - -
II 555 - - 552 1 0 . 18 21 - -
tl 440 1 0 . 23 545 13 - - - -
I I 278 446 - - - - - - -
Ii 292 - -
II 282 1 0 . 35 
II 294 - -
II 294 - -
11 251 - -
" 194 - -
II 269 - -

15th day 8988 20 0 . 223 11472 25 <J. 218 5215 9 0 . 1 --- -·--- .., _ __.,._. _ _...,.. ____ 
~ 

.. 
I 



B.L . She l don TABLE 4 . 

Anal ys i s of v ari anc e of s qu ar e r oo t tr an s f orma ti ons 

of pe rc en tage l e th al fr equ enci es in Tabl e 1 . 

Sourc e of Vari a ti on DF Il'Iean Squ ar e F 

Be t ween te mper a tur es ( 2 ) 

Lin ea r 1 0 . 34 35 5 . 90 * 

Qu aclr a tic 1 0 . 0 495 0 . 85 

Bet ween age s (1 4 ) 

Lin ea r 1 1 . 942 1 33 . 37 *** 

Qu e.dr a tic 1 0 . 4 230 7 . 27 * 
oµ( 

Rer,12.i nde r 1 2 o.~ 
Int er a ct io n 

Line ar x Line ar 1 0 . 00 24 0 . 0 4 

Lin ear x Qu ad r a tic 1 0 . 001 2 0.02 

Qu ad rat ic x Lin ea r 1 0 . 011 4 0. 20 

Qu ad r a tic x Ju ad r a tic 1 0 . 090 0 1. 55 

Err or 24 0 . 05 8 2 

* P < 0 . 05 ** * P ,<._ 0 . 001 



The Intro duction of Blue Mould Resistance 

into Nicotiana tabacum 

by D. c. Wark . 

Range of Vari a tion between Seed Lines of Australian Species 

of Nicoti ana , in Pe r cen t age Resist ance to Blue Mould . 

All Seed Lines Tested in Seedling Stage. 

Number of Range of Variation 
Species Seed Lin es in Percentage 

Resistance between 
Lines 

N. bent har.iian8. 3 0-33 

!:!.~ d.ebne;yi 4 93-9 7 

!!• excelsior 4 90-1 00 

N. exigua 5 50-1 00 

N. fragrnns 1 0 

li• goodsEeedii 5 66-100 

N • gossei 6 17-100 
. 

B· ingulba 1 96 

N. maritima 1 86 

N. megalosi:2hon 14 29-1 00 

N. oc cide nt a li s 1 1 0-84 

N. rotund.ifolia 7 25-100 

? N. s t enocarua.? 3 (small.) 0-100 

N. suaveolens 6 50 -100 

TI• velutin a 1 0 90-100 

New species 3 14-100 

Unid en tifi ed 18 0-100 

N. ~e, 



Seedling resistance in hybrids bet ween 

li• goodspeedii and N. tabacum. 

Gene r ation F1 No. of pl ants Percenta ge 
tested Resist an t 

* F1 ste r ile 161 0 

F 1 ?-mphi p loid. 3 , 3L~1 92 . 3 

B.C.1. 4 ,426 24 .6 

B.C.1. ( s e lfed) 2 ,186 18.3 

B.C.; 2 . (from uns el f'ed B.C.1.) 1 )_ 269 0 

B.C.2. (from self ed B.C.1.) 7 , 680 52.0 

i t,,;~ 
:c,l.{J 

Jv~ C, .~ ... t_f, ') i.-.J.4'-14 : i t-.. ~ c- -:> .,...CJ 

tl)~ "2~~ -- o.L.,- ~fd /t;;,~ 11~ 17 ~ ~.e 
I A 

L~q -t- ? ~- ·>) 
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