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TSOME ASPEbTS OF THE WHEAT RUST DROBIEEM"

Damage by rust to wheat crops has been knowngsince the.
earliest days of man's historical records, ertings of the ancients
tell clearly of the devastatlion done, speculate as to its nature and

origin, and give quainbt directions for dealing with it. .

Down through the ages, further accounts are gilven of
rust in wheab-growing courtries, In australia, some of the first
crops sown wore ravaged so severoly that famine threatened the early
gscttlers, and sinca those days our crops have continued to suffer -
from tho discase. . Recollections are very fresh of the enormous
demage, ostimatoed -at more than sovon million pounds in Now South Wales
-done to the 194751948 harvest, World losses caused by the cereal
rusts have bcon ostimated to amount to 100 mlillion pounds cach yoar.

, In combatbing rust, many mwthods have been uged. Iropen
cultural methods must always bo practised, Superphosphate in- some
cases reduccs the incidence of the disease, For many years aoroplancs
have been used in Amerlca fo spread protective dusts like finely-ground
sulphur ovor crops beforc a rust epidemic dovelops, and this has
proved to be a successful and paying operation to prevont rust damage.

But tho only satisfactory ap roach is that of breoding
rust-rcsistant varietics. In thoe notable "Rust in Whoat™ conferences
hold some 60 ycars ago, whon tho discase was causing consbornation
in Australia, William Jamcs Farror affirmed hizg bolief that rust
could be controlled by bresding rosistant variotics, and he seot
himsolf this task, In doing so, ho also stimulatod work of the samo
naturo in other countrics, Wo should not forget that apart from his
work on rust, by brooding, ho producod outstanding bunt-rosistant
varicties, Farrcr's work, carwviod out as - an officor of the New Scuth
* Walcs Dopartment of Agriculturc, was -continued ably by G, L. Sutton

Jd, Ty Pridham and S, L., Macindoo in similar OQPQCltiGa, and hasg beon
deacribed in prov1ous orationsg, N

‘At tho University of Sydnoy, rust invostigations woro .

first started in 1915 by Capbain H, Stephons as holder of g University

Followship. Af'toer throo months work at tho Univorsity, he anlisted
in the lst A,I,F, and was killed in action in Frence - a tragic logs
“to Auutrallqn agriculturc.

The proscnt work gdes back to 1918, whon the first of

the ficld sowings was made at H,A. Colloge, but it was not until 1921,
after overscas work in Britain and Amorica had boon studied, that it
was pub upon its proscnt foobing. Since thon tho Univor31ty work has
rcecived holp of many kinds, Tho Principal of H.A. College and
officers of tho Dcportmont of Agriculturc, togothor with many othor
collaboratoras in this and obthor Statics have given in®aluable
wwolatance, Dro, L. A. Watson and E, P, Bakor of the Univeorsity staff
have been wonderful colloaguos-in morc recont yoars, and junior
membors of the technical staff have rondercd loyel and officlent
gorvice, Genoroua financial holp has been ivon by tho Rural Bank,
tho Commonwcalth Bank and othoras, and is grabtofully acknowlodgod,

In Farror!'s dAay, comparatively little was known of the
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naturo of plant discase, But in his péinooring work he did groat
things, On onc¢ occaslon he said that ho took up this work so that when
ho dicd his lifcewouldd not have boon wastod, Without question he
accomplishod this, BT : C

Wo know now that what we call "rust" is a discaso which
rosults from the intoractlon of throo compononts, any onc of which can, .
under partlcular conditions, provont any dovolopmont of rust. ALl
throo must be Tfavourablo, .

l. Environmont, Soil condltions 46 not affoct rust to
thoe oxtont that thoy do many other dilsoascs like foot-root ond take-all,
Atmosphoric conditlons arc all important:- unleoss muggy woathor prevalls
ot the time whon the. erop is approaching meturity, (abowt carly
Octobor) serious rust development doos not occury  'In 1947, vory
favourablc conditions of this sort provailed widoly. Of courac, thosa
arc the very conditions which onablo the whoat plant to grow to best
advantage if no discase is prosont, : _ .

2y Tho host, Grasscs 1liko barley grass and rdugh wheaot

‘grass arc ofton rustcd aond can bo the sourcc from which tho rust

fungus rcochcs the erop, Barley and ryo.aro also hosts, bub not
oatss it hes its own rust, Wheat is thought of gencrally as growing
betwocon say May and Docombor, But wo now hevo cloar ovidenco thatb

iIn ono placo or anothoer it 1s to be found growing - and rusted - in
cvory month of tho “yoar, Solt is that tho wheat host is available
for rust attack all the ycar round. °*Rust is always with us, Liko
other living things, the host is subjoct to change, Planit broodors
doliboratcly offcet changes as thoy produco new variotios, If rust

lg to dovolop in a crop, thon quitec apart from fovourable muggy
weather conditilons, susceptlble wheat must be prosent,

5, Tho pargsitoc. In Australia, there are two quilte _
distinet fungal parasitos, onc ceusing stom rust, tho othor leaf rust,
A& third fungus common In Eurcpc and in Amcrica is not found horo,

‘ , Leaf rust ocecurs early in the sceson, and its offcet
upon the lcaves 1s to roduce the numbor of groins sct in an car, and
not so mueh a shrilvelling of the graln as is tho casc in stom rust
ottock, Neverthceleoss, tho damage it doos is. groator than is usually
recogniscd,

. Stem rust 1s the discmsc of grookor importance in
Augstralia, causod by a fungus difforont from that-which is responsiblo
for lcaf rust., It has a very complox 1ifo history, producing five
difforont kinds of sporcs, and living during onc phase of its oxistonco
on a shrub, tho barborry, whon conditlons are favourabls,  In Europc
and Americs its porsisteonco through the winter is dopendont upon
this stage, Although this phase is rare in Australia, 1t is vory
importent becausc new physiplogic races of the fungus originate in 1t.
Our mild and variod climabic  conditioms onable tho organism to porsist
in tho rod sporc stage on whoot ond grasscs without the spofe develop~-
ment on the barberry, Its 1lifo history is simplified hoero,

Nevortheless, tho funghs demands the c¢losoat study,
This has .shown that lilke nll living fhings, ib is subjeet to chaage,
and it is this fact that makes tho problem of breeding resistant
varloties so complox, In.Williem Farror's day these comploxities wero
not known, '

Tho chengos fthatb occur can not be determinod by miepros=
scople means, but roquire:; plant-house .studios which oach colleqtidﬂ‘

of rust i1s tostod on a spocial sorios of wheat Srariectios grown f#n
pots and glven the most favourablo conditlons for rust dovelopmenta

Somc variotios in thils choson sot are found to be resistant, othors -

suscoptiblo, These rewults aro rocordcd and used to determine what

that particular rust rcally is, The next collection tosted may show
guite difforont roactions on these chosen varleties, For example,
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ﬁEno that was resistant %o the first collecetion now proves to be
susceptible: one that was suscoptible is now rosistant, Thercfore,

- the two colloctions are not the seme, but consist of two differont
physiologic races of tho fungus. By such tests, whoat rust has beon
shown %o bo not a simple fungus but to comprise more than 200
physlologic racos, . i o

- - It 1is the occurronce of differeont physioclogie iaces that
makeos the control problom so difficult, It will bo romomborod that
whon tho varioty "Eurolta” was made. available, it was not on ¥y an
exccllent agronomlic vakiety,: but it -was complotoly rosistant to stem
rust, In 194) somo rusted plants were sent to tho Univorsity for
study by Mr, J. A4 O'Roilly, who collocked thom at Narrabri, Tho
tosts showod that a now physiologlc race capable of attacking "Eureka®
had turnod up, Noxt yoar it was found to bo widosprecad, and now is
cotablished in all tho Australian wheoat-growing areas, In tho 1647
opidomic "Burcka" was complotoly ruinod, This was' not due to a change
in tho. weathor conditlons, Nor was it'gauscd by any chango in "Eupoka:
whon tostod with tho original rust it is still guite reosistant. Tho
chango was in the attacking fungus: it was a now physiologic -racec,

Last yoar cnothor quito diffcrent rdce was found in
Southern Quecnaland attuneking "Yalta" which has proviously been quite
rcsistant, It is.likoly to prove a virulent and importent raco,.
end is calling for a spoclal brooding programme,

' It 1s quito Impossiblo to predict whother a change in
physiologic racos will occur, or whon, The only sound basis for
dcaling with the problem is %0 conbbtantly make tosts with the rusk
collections to dotormine what race is actually preoscnt. - Such rust
surveys have boen in progross sinco 1921, and to date over 9,600
rustg on differcnt corcals and grasses from all parts’ of Australia
and New Zeoaland havo boon cxamined and the physiologic racos prosent
dotermined, Worlk of this kind, although tedious and timo-consuming,
must bo continued year after yoar, -

Whon n partlcular race ia found, 1tz capascity to abtback
commereinl variocties and all sorts of whoats can be studiod, As ¢ach
now racec turns up, its particular capacitlos arc detormined.

Variotics formerly rosistant may now prove to bo susceptiblce, othors
may be found to havo the double resistance, and thus bo valuablo as
parcnbs in breoding worl, As anothor race ariscs, a further scarch
for rosistanco must bo made. Fileld tests arc carried out all the timo
to choek the planbt-house rosults, It can bo gecn that this method
moans that brocding is basod on sure knowlodgo of the resistanco :
prosont in the paront, and is not & hit-or-miss attempt to obtain -~
rosistant sorts. : : . : '

It is now known that a number of imported varietics have
valuablo resgistnnce, although In themisolves thoy arc worthless as
commerclal varietios for Australian conditions bocause of low yleld, -
colour of tho grain, or somc othor undosirable character, Soit is. _
thoet in addition to incorporating rosistance in a now varioty, it is
ossontial to havo also higk-ylelding capacity, high quality grais,
gtrong straw and otheor agronomic charachors, Inheritance shudies
showing how such traits are transmitted from parent to offapring,”
give the broodor tho lknowledge that is powar in planning offective

- work, ond agaln eliminates thoe formor hophazard approach =

: This is not %o say that Parrer's work should be
dopracated, On tho contrary, haBl hce possossed the knowledge that has
boaen gained during tho half conbtury of sclenhifle endeavour since he
was doing his work, thore 1s little doubt but that he would have
utiliscd it fully and. achicved cvon greater succossos'thqn thoso\for
wiltleh wo honour him to-day, g ’

Of William Jamos Farrer the words spokon by Mr, Winston
Churchill about David Lloyd Goorgoe may woll e usod: e

"HMuch of his work abidos: +thosc who come' aftor us

will £ind tho pillors of hig life's $oil upstanding
g;ssivo and ingostructiblo.ﬁ ’




