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i WHITE, M.dJ.D. ' Further studies on cytogenetic polymorphism in the g
grasshopper Moraba gcurra huquwMLW; ”M““% " VNA e
~ﬂ Y\A& el radidan,

(5 Threc aspects of this work w111 be ‘eribed: (1) cytoTo ical
S study of laboratory-bred hybrids between the eastern (2n §'~ 15)
and the western (2n d'= 17) races, ond the information that this

)7prov1deu as to the origin of the 17- chromosome condition by &

translocation plus deletion; (2) further work on the adaptive
heterocosis up001dtpu with the pericentric inversions in the CD
and EF chromouome (3) chromatographic studies on the bio-
cl emlcul DOlJmOPpﬂlun of the ﬂdt\ful populations.

VMM 1‘(\;\«)‘ L ‘“‘“NY"] 3(2.& /.((r‘ hannt (\ M -/\'d&w!{li ;

HOLLOWAY, B.W. : Genetic RGCOPlemt103 in' Pseudomonas Lerupinosa

|(j§£\\\LOV) Genetic recombination has been shown to occur in the bacterium
' "Pseudomonas aeruginosa. The general pattern of recombination
is similar to that occurring in Eschcrichia coli although some

L TN differences occur. No 'F! factor has yet been detected in
g e - S
Pseudomonas, Recombination takes place predominantly between
gS(:V|?u certain different strains although at least one strain is self
& fertile to a low degree, Genetic analysis is somewhat restricted
o

@ SVC% ¥ by the low number of suitable genet19 markers available., However
; . linkage studies have been made with both inter- and intra- strain
63§f ¢ crosses. Matings between lysogenic and non lysogenic parents

give additional evidence for both the genetic nature of the
prophage and the unilateral transfer of genetic material during
recombination. Attempts have been made to influence recombina-
tion by colchicine and by chelating substances such as Versene
but no effects were observbd in either case.

k;om.\.Snv Ml tar s sl N(,‘uJJaj\ (“"h'lfw bk dw%a,taw c‘mw

o, G.W. Genetic control of conidiation in a heterokaryon of
Neurospora crassa.

Wild type strains of Neurospora crassa produce two types of
-sgetative spores macroconidia and microconidia in the proport-
ions of 99% o 1%. A microconidial non-colonial heter oguryon

was produced from a macroconidial colonial and a macroconidial
non-colonial homokaryon. The macroconidial col -1 strain was
found to have the genetic constitution microcomidial (m) supprecssor
of microconidial (su ) and the other m su

The dominance relctions of m, EEE and col-1 with their wild

type alleles and the particular nuclear ratio in which they are

present determine the microconidial; non-colonial phenotype of

this heterokaryon. As a further consequence of the dominance

relationships between col-1 and its wild type allele, only one
R of the two pleiotrophic effects of the mutant gene is expresced
. in the heterokaryon.

The enormoucs discrepancy between the estimates of the nuclear
ratio by two different Ulatin~ methods is shown to be due to
an almost complete suppression of one type of homokaryotic
colony by the other.
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CLARK, A.M. & GUNSON, Mary spontaneous rnutation from apricot to

hite in D. melanogaster

fu:b‘c ¢ .LL A spontaneous mutation from apricot te white bus b
oty et L AT sfoc: lebelled with +he “ece_glve markers yel
&suu b crossveinless, cut, vermilion forked.

oh Beark 2 ek

en ontained
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A echinus,

as 1
: { = = d o i T o = Y
J%¢~ bbbl for the Curly inversions and for (3R)C, two apricot cyed males
& swere obtained from 10, 197 offspring. The recovery of these
7’44n’w / males indicates that tne mata LlOﬁ at the white locus appecrs to
t

From females heterozyzous for y‘h'ad% cc ey eb v £ as wel

-

—— / have left the apricot locus unaffec

A In the same m&t§ria%, 8% crossing ; OVETr Wag recorded between y and
et [ob 2 W, suggesting that in the ioue"ce of the extensive autosomal
inversions the freguency of re COleHublO“ between white and

(‘npr 3 apricot might be of the order of 1/20,000 - 1/30,000.

M The occurrence of the chromosome in Drosophila is of
interest, sinee no ca pseudo-allelism 1s really complete
without the recovery productes of recombination. In most
cases, only the wild hromosome is in fact recovered.
Although not obtained product of crossing over, the multiple
stock we now have 110 rates that the double recessive cuidi.o-=
some, W apr, does in fa exist.

FRASER, A,S8. & NAY, T. of Interaction between the Tabby
| Crinkled genes in mice.
The Tabby (T2) ai inkled (cr) cenes are mimics, genetically
independent, . A SPE their effect is the reduction in
number of facial wvibrissae This is compared for various
combinations of these 3 The ++.++ type shows little
ariation from 14 ++, Ta+ type is of the order of S.
| ++.TaTa is of the o The ercr.++ type is of the
| order of 6.0. increase in gene dosage afTects these
‘ values.
DUN, R. : The influence of the pcll gene on fleece characters in merino
sheep.
The table below gives the differences between the hoeget fleece
measurements of yollcd and horned half sibs, the progeny of hetero-
% zygous poll merino rams
|
Greasy flcccc Yield |Clean Fleece Sta;lc Crimps
weight (%) Weight Length Per
(1bs) (1bs) (cm) Inch
Diff., -C. 238 -1.16 -0, 29 +0.55 +0.73
E""‘ES — poea o SN ey —
5. B. 0. 35 1.16 0.28 0.28 Du 57
RAW Diff. +1.39 -1.51 +0. 62 +0.37 =0.11 +2.38 1 -0.08

2
S.E. 0.42 2+ 45 0. 30 0.:36 0.67 | 1.93. F. Ol



DONEY,

(e}

Jd. MacKay : Effect of inbreeding on four small families of

merino sheep

Inbreeding without selection has been practised at the McMaster
Field Station on four families of Merino sheep derived from a
single original strain. Matings were commenced between 1942 and
o4k, Pull recording of fleece and boav characters has been
carried out since 1SL7. Due to differential prorress of the four
lines several confounding factors lcve been introduced. The most

convenient method of deriving the effect of inbreeding was found

to be a variance analysis according to family, year, and amoun

t of

inbreeding. Within this f:.amework some bias is introduced by ¢

certain amount of cor 1founding between the three classificiatio
Other sources of bias were introduced outside these main class
ations by a strong confounding of degree of inbreeding and ag
by a reduced fertility associ‘ ted with increasing inbreeding.
pProbable magnitude asnd direction of these influences have been
into account in ‘the interpretation of the analyses.

It ip-found thet iﬂbrcbdjl” has & highly significant effect on body

size (15% decreace LOP 25% inbreeding coefflclent), fertility

ns

1f10-
and

The

taker

(about 50% decrease), Fleece weirht (12% and 15% reduction in
greasy and clean weicht respcectively) and wrinkle score (33%
reduction). The fleece components; fibre diameter, number of
fibres per unit are staple length and yield do not seem to be

a b4
affected by inbreeding

The interpretation of these results in relation to the geneti
nature and time of action of inbreeding effect is dlucussed.
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HUTTON,
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pProblems in the breeding of sub-tropical pasture

3
ile lile :
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The main problem is to determine what species are worth
concentrated effort and which characters in the selected species
need improving. Ch:_acteru reguired in a grass or legume are -
high intake and utilization by the animal, often referred to as

]

palatability; « lonj growing season and hl"h dry ma ttcr prod“o-—
ion probably dependent on a short-day flowering respong
maintenance of a high crude LWOtGl content with ag “bllltJ

to recover rapidly from grazing; perenniality and persistence
under grazing; resistance to drought and frost; resistance to
insects @nd diseases; freedom from toxic principles.

A study of the breecding system of a number of legumes has been

made. Bagging of racemes to find the degree of compatability
was unsuccessful as a considerable amount of bud-abscission
ocecurred. It wae necessary to study the pollination process in
flower buds collected and “fixed" at different stages of develop-
ment. I. endecaphylla, P. lathyrcides, and S. yr.01115 are
autogamous. With D. uncinatum pollination occurs at tripping
which always follows opening of the flower. A11 these legumes
are self-compatible and variation is at 2 minimum in I. endecaphy-
lla, P. lathyroides, and 8. gracilis. In D. uncinatium
variations in flower and stem colour reflect the mode of pollin-
ation,

With L. glauca some 170 small flowers are arranged in a "wattle-
like" head, and these open about 3 a.m., the arthers being held
over the otlgm& until anthesis occurs about 8 a.m. Due to this
mechanism and a restricted period of. anthesis, this species is
mainly clf—:o]lln”ued and popu_wtvons of the different strains
exhibit limited variabili eft strains come from Peru
and E1 Salvador and crosses mede between these to devel-
op a vigorous type which tain high protein leafage in
winter. This perennial wse | hvﬁp could become important in
areas where deferred grazing s T

<

White Clover, Centrosema pubescens, and I. endecaphylla are
representative of the small proup of pasture lcgumes which will
withstand intensive grazing. e undecfohylla is a promising
coastal k)gamc but contains primary aliphatic nitro compounds
(one of which is a B -nitro propionic acid) that cause a chronic
condition tcrmlnmtlng in the death of the grazing animal, Soie
2,000 single plants of all available strains of I. endecaphylla
have been ex* .ined and the rance in primary aliphatic nltro cormpouna.
content was from 7.5 mgrms to 18.0 mgrms. per gramme fresh weight.
Intra-strain variation is 1i;ited so attempts are being made to
increase it by high enercy treato e"to and interspecific crossing.

Grasses receiving attention are included in the gencra

Paspalum, Setaria, Digitaria, and Chloris. In Sorghum

an ﬂtuempt is being madc to develop o strain free from cyana-
genetic glucosides. spalum and generda like Panicum, Cenchrus,
and Brachiaria contain & hltﬁ proportion of apomictic species in
which intra-strain variation is at a minirtL. One approach in
Pﬁspulun is to find species with a degree of sexuality so that

crosses can be made with them as the female parent.
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GRIFFING, B. ¢ Application of Fisher's general theory of linkage in

polysomic inheritandée to the special case of trisomic
inheritance.

Application of Fisher's general theory of linkage in rolysomic
inherito_ce is made to the special case of trisomic inheritance.
The enumeration and classification of (1) trisomic genotypes,
and (2) monosomic and disomic gametes derived from a trisomic
organism is presented. Gametiec matrices are constructed and
the estimation procedures are outlined for various genetic
parameters.

ORAM, R.N. : Genetics of autotetraploid maize.

Recombination fractions in the segments su; - gl, and shy - uwx

have been estimated in diploid and autotetraploid maize, Fisher
(Philos. Trans. Roy. Soc. London. B. 233: 55-89, 1949) has shown
that a determinate estimate of the recombination fraction in tetra-
ploid plants heterozygous at two loei can only be obtained by
completely identifying the genotype of each gamete in the sample.
Since there are ten possible gametic genotypes, data from secon
backecross progenies are necessary to distinguish between them.
The data have been analysed by Fisher's method, with modifications
removing disturbances duec to monosomy or trisomy in ebout 5% of
the functional gametes of tetraploid maize. Doulde reduction
freguencies at the loei involved #in the linkege exXperiments, and
at several others, have been determined together with estimates
of the frequencies of numerical non-disjunction of the chromosomes
on which they are situated. The ration between frecuencies of
double reduction and the distances of the genes from their
respective centromercs will he considered.

w
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TURNER, Miss H.N. : Resgults of Selection in Merino Sheep:
Progress Report.

progress at the
n

Two sheep-brecsding experin eqt have been. in 0
St ins, since 1950.

C.S.I.R.0. National Ficld -

1

=l
ib and mass seleotion)

tation, Gilruth Pl
In one, two methods of sire-selection (half -0
are being compared, with fleece woi<"5 of a specified quality as
the criterion of selection. In the other, selection is for high
or low values of & siﬁg*c characteristic. There are altogeher

eight pairs of groups in t‘l% CXruflmcﬂtg with eight characteristics
under sclection.

This paper will present results to date on :
(i) Response to selection.
(ii Reulloed leritabilities.
{114} nO“PCTthd responses.

RENDEL, J.M. @ The effect of age on coincidence and crossing over in
Drosophile melanogaster.,

According to existing hypotheses one expects coincidence to
increase as recombinction frcn“Cﬂcy inereases. This con. e
shown to happen in a regula y when recombination is ineressec
by including a greater length of chromosome in the region maried.
Fig. I shows the relationship between coinciderce and recombinat-

ion when both are expressed in probits. (Line £). wsata were
taken from Anderson and Rhoades. (See Table I)

5.5 e
: (B) 2
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Shultz and ?cdfield have shown that the recombination frecuency

can be inereased by including an inversion in another chrormosome.
Phe Corly in VLP”lOﬂ on chromosome II was therefore introduced
into stocks ecarrying sc ¢t gnd v on chrOmrcomc 1 These stocks
segregated for Cy. and sister ;T' v, ‘edlthe EY,Or + cou 11d be
compared. Four F,s were made, 64 beln;-i—f:-u— sc + +

Fat e, o0k L F . Single Ourly and & T e Jeddiu g¢ ct v

ct+ sc L
males were sbt up and recombination -1d coincidence calculated.
"hen the values were convcrted to probits they followed line (D)
B % ¢ [ € - Fable 1 aivesineecombinatiion oo CuiudaGunocd Talaca,

It is clear that the reloticnsnip between coincidence and re-
comhination is not the some in line- 8- 8tic - b. In a second set



RENDEL, J.M. (Cont.)

of the same L4 kinds of Fls as before were set up and W to
lay in L bottles. They laid ir the first from the 1s t to the

uun day, in the second from the L4th to the 8th, in the third
from the 8th to the 12th, and 1”1 the Iotr*t“ from the 12th to the
16th day. Resultn are set out in table III.. The inecrease in
coincidence accompanying increased rpcomolnutlon due to the Cv
inversion found in the first experiment is only present during

the first laying wcriou. After this coincidence is lower in Cy
heterozycotes than in norm 1? although recombination is more

fregquent,

In both ++ and Cy heterozycotes recombination decreascs in

frequency with age but coincidence increases. These rcsults

are -incompatible with Mather's model, which shows & chromosomne
divided into two parts d, the average ﬂi“taﬁce from the

centromere to the first chiasma and 1 1 3 ete, the average
distance between the 1lst and 2nd, 2nd und jrd 3rd and Lth
chiasmata, 1 determines coincidence. Any increase ir ?'.tnncef

however, brought about must alter 1ﬁ 12 OF Il as v bes
But surpoee d and 1, etec. determine  thé averd ge distance Jet‘apn
potential points of ch;rsma formation, and the frecuency with
which crossing over takes place is somewhere betwecn 0 and 1 at
each pote ential point of eros sing over, then the frecguency of
crossing over could be altered by increasing the probability

of a cross over at a potential point of crossing over without
changing d and I. Thius & and 1 can vary quite independently

of p, the probability of 2 cross over at a potential point of
crossing over, and so CLuifGS in coincidence can be independent
of chuﬂres in recombinction depending on the way changes in p are
correlated with changes in d and 1,

TABLE I

Recombination 16.5 24,8 39,2 48.7 58.2 18.31 32.7 UL Hiuh
1

Coincidence 3 8 31 56 71 6 25 L9 3
(Anderson &
Rhoudes) Scute to forked echinus to forked
TABLE IT
o Without Cy With Cy
i €o. in-d Go. in 2 Ceincidences N o, in I Co. in 2 Goincidelite
11400 18. 36 14,00 37 . 20% 13951 27.77 At o 50 L6.57
TABLE IIT
Markers sc¢, et and v.
ot Cy
N Total distance Coincidence N Total distance Coincidence

3653

30.55 20. 66 3762 L1.47 27. 5L

= = " R = == < T o o S D A e

A%



of the same li kinds of Fls as before were set up and albwed to
lay in L bottles They laid in the first from the 1lst to the
Lth day, in the second from the Lth to the ut", in the third

p=) 1L
from the 8th to the 12th, and in the Iourtu from the 12th to the
16th day. Resul set out in table III .. The increase in
eoincidence accompan g increased rpcombln‘tlon due to the Cy
inversion found in the first experiment is only present during

the first laying period. After this coincidence is lower in Cy
heterozycotes than in normals, although recombination is more

freguent.

In both ++ and Cy heterozycotes recombination decreascs in
fregquency with age but coincidence increases. These rccv1ts
are-incompatible with Mather's model, which shows & chromosor
divided into two parts d, the average distance from the
centromere to the first Ch*vui\ and 11, 3 1. e%e, Gbhe average

: . 2
distance between the 1lst uqd 2nd, 2nd and Bde 3rd cnd Lth
chiasmata, 1 determines coi nLlQLACC. Any increase in distance;

however, brought about must alter 1, I eeWlotas the caSe may be.
But suppose d and 1, etc. determine ta% vcf% ge distance between
potential points of chiasma formation, d t-b frecuency with
which crossing over takes place is somewhere betwecn 0 and 1 at
gach po»unt1u1 UOle of crossing over, then the frecuency of

crossing over could be altered by increasing the probability
of a cross over at a potential point of crossing over without
changing: d and T, Thus d and 1 can vary cuite independently

of p, the probability of cross over at & potential point of

crossing over, and so changes in coincidence can be independent

of changes in recombinction depending on the way changes in p are
e

correlated with changes in grrd T
TEABLE I
Recombination 16.5 24.8 39,2 49.7 58.2 18.1 232,07 By  §35.4
Coincidence 3 & 31 56 T 6 25 L9 70
(Anderson &
Rhouades) Scute to forked echinus to forked
TABLE IT
7 Without Cy With Cy
N Go. . in 1 Go. in. 2 Coipcidence N Go. “in 1 ‘Co« 1n 2 Coincidence
11400 18.36 1L, 00 37.20% 11931 21 17.50 L6.57
T~BLE IITX
Markers sc, et and v.
++ Cxy
N Total distance Coincwacnce N Total distance Coincidence

Wl
~
N
R

L1.47 27.5k
¥ e 37 . _.’
41,46

3653 30.55 20. 66
1278 28. 50 16.57
3548 h, 52 L8.75
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i B
N, R.B. ¢ Distribution of vibrissac in the normal mouse.

Vibrissal groups on the head and forelegs were scored in a
large number of 3 to 10 days old litters from mice strains with
normal follicle development.
In six inbred lines, all vibrissal groups were extremely
constant with the exception of the inter-—ammals; ecch line
differing in amount of group variation at this site.
Mice from oestrogen sensitivity selection strains showed
numerically constant vibrissal groups with the excention of
inter-ammals and the supra-orbitals whieh showed an extra
vibrissa in up to 16 ver eent of croups. Genetic variation
in inter-ammal vibrissa score is probably polygenic in nature
whereas the supra-orbital groun differences may be due to &
major geme.
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