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taken in cach Stato on this matter.

Are C.A.B. Dlont breeding abstracts located at ecach centro
where plant improvement work is in progress? If not, what action is
being takent

Has a date and place for the next conferoncce heon decided?
If so, it should e published in this Newslotter.

Unless specific and satisfactory answers can be given to these
questions within the next issue or so of the Newslcttor, we arc in danger
of having agreed to a serices of resolutions that reprosent nothing but
pious ithoughts promptly to be forgotten, This Newslottor could be
a vory useful instrument in the hands of plant brocdors and gencticists
to onsure that adequate attention is boing paid to thoir Conference
resolutions. Thisy then, becomes a plca for action and information-
from correspondents und others intercsted.

G. s Bo:dlayo

AN.Z.4. 0. 8.

Editorial licence has been used to select cortain featurcs of this
Agsociation's most recont gathering in Sydncy from 20:.& 27th August.

1. The Genetical Socicty of Australia

On August 18th and 19th prior to tho AelleZelAsAeS. mocting in Sydnoy,
there was an imformal gathering of geneticists and others interestod in
Gonotics in the Vetcrinary Science Building of Sydney University, as the
-guests of Dr. J. M. Rendel.

The following papors werc read and discussod:~

S. Smith~thite Cytology of Bpacridaccae
F. Moevus ) Induction of rubtation in Chlamydomonas
0. H. Frankel Storility of basal florets in Spoltoid
whoat
M. Hutton Physiological cffects of polyploidy
(sco summary pe 26)
D. G. Cotcheside Genotics of brevistylis in QOsnothera ,
A, S, Praser The first séx-linked gono in the house mouse.
I, A Watson Brecding for rust rosistance in wheat -
Is it worthwhilo?
R. H, Hayman Fleece rot
F.HeWe Morley General and specific combining ability in
poultrys.
P.G. Schinckel Inheritance of birth ccat.charactors in
merino sheep
2.R, MoacManon Wool Survoy

H, Turner Reproduction and wool production in sheop.
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In view of the success of the meeting the formation of a Goneticai
Socioty of Mustralic was discussed and agreed toe The following executive
committee was appointed. -

Dr. Je Ms Rendel (Chairman)

Dr, Qe Hs Frankel

Prof, Da G» Catchesideo

DI‘. Al MQ Glark r
Dre Ae Se Fraser (Secretary)

The Soociety intonds as a beginning, to hold meetings consecutively
With AtN- ZiA-A. S.

‘Do Ge Catcheside

2. Summaries of selected papers given to the Genetdcal Society

a. JInduction of Mutatlon in Chlamydomonag Dy extracts of irradiated
Chl amyd omonias _

b F. Moswus

Normal amphibian oggs were injocted with Cytoplasm of irradiated
8LESe Whilst controls showed no change, structural changes occurred in
the nuclei of those treated.

In Chlamydononas the ability to become motilc is controlled by at
least 12 genos, As soon as one gene mutatesy immobility results.

Cells grown on agar were cexposed to a dose of 10,000 r, ground
with sand and distilled water and allowed to stand for 24 hours at 5°C.
During this period peroxides produced by the irradiation showld be destroyed
by the catalase present, The cxtract was thon centrifugsd and filtered,
Normal cells were treated with the filtrate. Aftor 24 hours, 12,000 single
cells were isolated and 2 -3 weeks later clones had grown to a visible size
on agar. These wore transferred to water and tested for motility,

Of 11,006 clone cultures obtained, 10,962 showed normal motility end
44 no motility. These 44 clones were subculturcd and observed over 3 months.
They were each crosscd to a normal motile clona, Of 43 successful crosses,
42 segregated 1:1 with respect to motility. ~ Onc gove a more complex
ratio and may reproscent a double mutant.

A control experiment with 8375 clones gave no mutants so that tho
ostimated induced mutation rate is 0,391%. In 1940 an experiment involving
1088 cells exposed directly to 6000 r gavo 1 mutant, representing an
estimated MR of 0,092%,

Je Mathicson
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b. Reduction Processos in Flower Fortility in Hexaploid Wheat
'by Os He irﬁnkel-

A sorics of mutants in speltoid wheat with a reduction of the
basal florots of tho spikelet was described, Analogies between ‘these
mutants and progressive sterility phenomonc in the family Gramineae
were suggosted. Recent gonetic results — as yot incomplete ~ show
that a complox multifactorial system, with incomplote dominance of
fertility, is responsidlc for the storility phonomena. It ig
suggested that basd sterility otherwiso unknown in the Hordeae has
ovolved ard hag boon retained as a "ghost" charactor under tho
protoction of the vulgare segmont in chromosome ix.

e e

" DABLE 1 -

Fo (VULGARE X SPLETCID): SEGREATION FOR SPELTOID CHARACTER,

OBSERVED EXPECTED

v omet. I v oges, T x2 P

VxSt 192 468 235 224 441 224 10.69 <0.01
¥xStyp 107 278 129 129 256 129 5eb3 0. 05
BrxStp 21 3 17 17 % 17 130 0.5

REFxsty 28 64 45 34 69 34 - 1.98 03

VxSty 284 561 247 273 546 273 Te4l  0.02

YxSty 366 814 431 403 805 403 5o3L 0405 |
BrzSt; 35 81 33 375 37 1402 0a7 '
RFxSt} 23 50 48 30 61 30 1441 < 0.0L

TxSt, 24 56 67 37 713 37 3145 <0401

¥xStp 21 32 76 32 65 32 8L.08 <0.61
¥ Victor Br Browick stp Speltoid, Basal fertile .
Y Yeoman BRF Red Fife st Speltold, firgt flower sterile

Sto  Speltold, first & sccond flower
gterile :
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TABLE 2.

FTRTILITY PER CENT., IN Fo - FOHLTOID FRACTIONS
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c. Geneticg of‘brevistylis in Qenothers. by Ds G. Cafcheside

This gene, one of the classic mutations found by de Vries, is
exceptional amongst thosc studied in Qenothera in showing segregation
independently of either gametic complex in all complex interchange /
hetorozygotes in which it has been studied. It hos boen located in
the distal part of segment 12 of chromosome 1lle1lZ2 by means of trisomic
segregation tests, including the use of g tertiasry trisomic. This
location is confirmed by the phenotype of certain zygotes formed from
non~-disjunctional gamotes produced by an interchange heteroszygotie.

D, G, Catcheside

~
-

d. Breeding for Bust Resistance in wheat -~ Is it worthwhile?
“by I. Lo Watson

The origin of new physiologic forms of rusts in Australias have so
far been explained tentotively on the basis of mutation, but no such
mitations have yet been produced in the laboratorye Degignating the
most recent "races', Miotypes" or what-haveeyouls as Noss 1, 2, 3 and 4 and

dividing the whoategrowing districts of N,.S8.W. broadly into "North" and "South",

thoe distribution of igolates in the ®espective areas has been as follows:=

1 e lgd 3 4 33:1:1 Total

Southily 7 2 1 - 1 30
Northf = = - 85 8 2 95

Bince wheats of the Northern Areas are mainly of the resistant
{or previously resistant) varieties, while those giown in the Southern
areas are for the most part susceptible varieties (as rust is not such a
major problem as in the North) the results of the survey lend weight to
the hypothesis of mutation in the fungus (assuming type 1 =3 2«33 - 4)
accelerated by tho "screening" effect or selective pressure caused by the
widespread use of resistant varieties,

A series of experimenis have been carried out inoculating a fully
suseeptible variety with a known mixture of rust races, and examining the
composition of the rust population after 5 passages, the idea being to
examine relative aggresivenegs of races under conditions equally
favourable to them all, Regesults were as follows:-

el
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Composition of Original Composition of Inoculum after
Inoculum h passages
Race 1 66% 12% o~
Race 3 34% 1% 3§
"
Race 1 58% 746 5O
Race 2 33% 25% 832
Race 4 9% N
. caF
Race 3 go
Race 4 gél% 92?%% e

The pathogenic range of race 4 > 3 » 2 > 1, and the results thus
show no correlation between wider pathogenie range and ability to compete
on a variety susceptible o all.

Suggestions_for future breeding work were pubt forward,

(a) Concentrate on mabture-plant resistance

(b) Use of genes operative over wide geographical areas sgainst many
different races

(¢) Use of combined resistances rather than single gones

Logical objections to (&) might be that mature~plant res. might
also succumb if exposed to o sufficient bulk of inoculum and to (¥) that
the Kenys 117A gene had a very wide geographical ros., but broke down as
soon as it was uged in commercial varietieg in Kenys Colony.

Bach of the 4 latost types of rust can be explained on the basis of
a single muitation from a provious type, and all 4 give similar reactions on
Stekomantg 12 differential s,

Ml Vl Carter.

3 §ummarieé of selected Papers given to section K of AgNeZeded.S.:-

a., Cereazl Rusts by ¥W. L, Waterhouse

Dealt first with general concepts of plant pathology, the
interaction of g host, a parasite, and the environmonta

Drew attention to various examples of environmental effects e.ze
Effect of temperature and light on wheat stem rust infection; of powdery
mildew infection of wheat altering stem rust resistance 4o susceptibility.

Occasional barberry plants do occur in Ne.SeW. and could be of
great importance in the origin of new rust races.

The work carried out at Sydney University on wheat stem rust was
briefly reviewed, the results of the wheal leaf and stem rust surveys over
the period 1927 ~ 1951 were tabulated, and the changes in the rust strains



The AiP.G. Nowsletter Nos 1 - 19m2 54.

‘present and their relative importance were ﬁointed outs

The picture with oat stem rust is simpler as only four races
are present, :

In this work seven different mubations which resulted 1n changes
in the pathogonicity of strains under observations have occurred. Qne of
_these mutations resulted in an additional change in the colour of the uredospor

The speaker suggested thet work at present neceding attention can
be tabulated as follows:—

l, Tife History studies

(a) TUredospore: importance of latent infection
(b) Germination of Tolomsoxporas

. 2. Continuation of strain survey
3. 8tudies on tho genetics of races.

4. Origin and production of mutaitions
He Studies of whot constitutes registance

N. Cs Crowley

b. Linseed Rusts by H. B. Kerr

A survey of physiological specialisation of Melamsora lini (Pers. )
Lev. in Australia was commenced st Tydney Universibty in 1940, uweing Flor's
original series of 16 diffecrential hosts, btogether with Argentines FT and Py
Koto and a selection of Walsh were added recently,

The uredospores arc stored in small glass phials at 3.5°C. Good
gormination may usually be obtalned after eight months by floating the spores
on an agueocus extract of linseed seedlings. A comprehensive storage test
of several races at different temperatures and humidities emphasiges the
critical importance of humidity between 3.5°C and 10°C.

Fifteen races had been differentiated by 1949, when work was
temporarily curtailed owing to suspected impurity of the differential
hoste. 8ince then 2 major races have been detected, attacking Ottawa
T770B, Walsh and Bolley Golden respectively.

Genetical studies of the differentisl series commenced in 1948

“iy_ a8 & basis for future breeding work, confirm the major divigion of

“:pugtralian rusts into two classes, Punjab-attacking (race A) and non-Punjab
attacking (race X). The former have an extensive geographic and limited
host range, and a capaclty Go survive and cause infection at high summer
temperatures. Te latter hare had a restricted geogrophic range (none
have been found among the fow collections received from Queensland and
N.8.W.), extensive host renge, and cannot survive highor summer
tegperatureg in tho uredospore stage.
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The resigtance factors detected by Flor, using American rusts,
also operate against race X. AMditional factors not detected by Flor
operagte againgt race A rusts. Seed from Fy plants back-crossed to the
universally susceptible Fogy is now used in preforence to Fp to reduce
tho amount of work and obfaln a more uniform genctic backgrund for-the
study of gene interactions,

The excised shoot technique has been adopted in all this work.
Plants way be rapldly incregsed clonally, snd testod with many races
under standardised conditions, etc.

He Be Kerr

¢, Clovor Rusts by B. D. H., Lattor

The two principal clover rust specics arc Uromycos flecteng
(microcyclic) and Uromyces trifolii (macrocycllc) The latter is
subdivided into 3 gubspecios:~

Uromyces trifolii trifolii-repentis on White clover;
Urcomyces trifolii fallens on Red and Zigezog clovers;
Uromyces trifolli hybridi on Alsike clover

Pive specics of Prifolium have boen found rusted in Aunstralia.

Rust Host species

le U. trifolii trifoliie~repontis Trifolium rcpens
2. Us flectens (repentis) T. repons
3. U. flectens (fragifcri) T. fragiforum
4. U. trifolii (glomerati) T. glomcratum
A, U, trifolii fallensg 7. pratcnso
6. U. trifolii subterranci 7. subterrancum

Subterranean clover rust:- Sarplos were collected from 27 localities
throughout the subterronean clover areas of fMustraline Three physiologic

races wore differentiatod, which give the following recactions on 7 subtorrancan
. elover varieties. :

Reaction to physiologic raco
Test varioty

Al ngt G N
Clare R S R
Dwalganup - R- s R~
Madrid 8 S+ . 8
Mt. Barker g+ g+ g+
Mulwala I I I
Tallarook 8 8 5
Yarloop ' R+ St B~

Only 3 of 70 subterrancan clover varictieg tested possess complete
resigtance to both raccs "A" and BH. Those are Baulkamsugh .F¥orth, Mulwala,
and Wenigup.

B. Dy H. Latter
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