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FARRER ORATION, 19LGe

~ Although it is 60 years now since Willisam Parrer began his
epoch making experiments with wheat on his. property at Lambrigg,
there is no sigh of any year passing without constant reminders of
his work, and a realisation of 1ts tremendous’ national value.

Tt is impossible to ‘conceive that in this year of 1946, two
events of great potential importance viz. the projected sstablishment
of a Wheat Research Institute in N.§5.W. &and the holding -of an
australian Conference on Wheat Breeding would be taking place it
Parrer had nct lighted a beacon which 81111 continues briphtly to
illustrate the value of wheat breeding reseacch and to illuminate
the field of endeavouls C ‘

. previous Farrer orabicns have dealt rather exhaustively
with the wethods and achievements of this, probably the greatest.

of Austrelian benefactors, slthough repetition of reference to
these aspects can never be made too offen. This contribution will,
however, essay o ipdicate. directions in which Turther wneat
pesearch needs to be developed with the ultimete object of
securing further improvement 1ln some phases of the industrye

o ; In common With much other agricultural research conducted’
in Australia during the war, wheab bresding research suffered very

greatly. Practically the whole work of the N.8.W. Department ef

" Agriculture in wheal breeding and investigational work had to

remain in abeyance durlog the periocd owing to The enlistment of
almost the sntive stafifl eangaged in this Works Tt vias left to the

syaney University to carry on with its breeding work 4o produce stem
rust resistant wheais. : : ' o h

One of the greatest concentions in the solution of the rust
problem which. is st1ll concerning us today asit was in Farrer's bime .
wag that it weuld be gvercome by breedlng resistant verieties.. '
§ixty years ago when wheat growing in N.3.W. was largely confined
to the Slopes and Tablelands, wet or humid conditions favourling tha
development of stem rust so reduced ithe total production that they
nearly brought about =& national disaster. geveral Rust-in-iheat
_Conferences With aunstralian wide representation were held and i%

is amusing today to read 1n the reporis of these Copferenges that

- some of the foremest practical agriculturists of the time seriously
advocated dressing. the land with cowwon salt to prevent or witigate
the development of the scourge. Perpopr alone advanced the conception
thet rust in wheat would be OVEICOMS by breedins; resistant varisties.
The newspapers ol the day sbrongly attacked suph an idea, put Beriar
wag able at least to demangtrate & grest inherent difference in rust
registence bebwesn varistlcs oT wheat, and to producs sSDUS va-labties
whicih had, under soue conditions, a mWeesure ol practical.rasisﬁance.

Hig greatest practical achievemens iu This dlrsction wWes,
-however , derived frou his obsarvation thedt gorly maturity 1o vwhaaus
snabled them lurgely to escapé stem rust. The early muturing )
varie ties which he produced were nob the begt suited to the Tablelands
and cooler parvs of the Slopes, bub theyr at once mwade possible the..
extension of the whoat welt of iT.0.W. bto hotter and drier districts.
wyen before the end of hils 1ife, Farver was &blc to see the srea of
wheat in M.8.%, double itgelf through‘this‘develoPment and hod he
1ivod another seven o eight yeavse fie would have had bhe gratlfmcatlon
of seein; the original srea suradriapled. ‘

ug effected in the . rust situsticen
iete, the preblen lorgely remelnad
ing wheats which yielded very
cruld never bhe gevwn withowut

adthough sonic improvemcnﬁ %
in the more feveured reinfall digtr
in these districte ip that lete datur
well in thase digbricts in normal scasond
pigl of loes 1D gousually wet Sa880l8. T
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Ta he North West with its relatively hizh téu@urature ahd
hgmlalﬁy cDTbingd, the et Fovoursble conditiegs for the development
of sthem rust exist, and early waturing rust escaping verieties are of

no avail in gome Sgasons. There the soluticn of the problem hecousse
‘entirely a matier of inherent resistaonce in the variety. '

_ To fustralian varictice of wheet were found 0 possess bhigh
resistance to ebem rust under these conditlons and this$pa?t'of-ﬁaﬂ
ghate remeined subject to severe losscs in epidemwic years. Little
or no pregress lo breeding pust resistant vericties of wheat sulited
to +this rezion until vearicties of high resisbtance were introduced
from other couniries. Dr. waterhouse, of $vdney Univergity, used
as resishant pareats the American varieties Heope and Webster and

| preduced Hofed and TFedweb, bui although thege - Varieties had the

necessary reSistance th sbem rust they do not weet other requirements
for a sgultable variety and tpéy are not likely to he largeiy STOWIle
The Department of Agriculture then set about combing the world for
rust resistant wheate and obtained some Hope and Pentad Crogsbreds
Prom U.5, 4. and Qapada, snd sowmc unpamed crossbreds Lrom Kehya
Golony, Africa, as well as some wheats, ipcluding Gaza, Irom
Palestine. o '

_It is this Fforesight &nd éqdeavour which ere fundamentally
responsible for our being in such a good situation today in-W.3,V.-

in the work of breeding of rust resistant wheals.

Dr. Macindoe of the Department of Agriculture used one of
the Xenya wheats to produce Tureka snd this variety repidly became
popular for a few yoars unbil it suddenly lost its high resistance
to stem rust uwnder certain envirommental conditlons of which the
North Western wheat belt is capables Bilologists explain this loss
of resistance as being due to a new physiologic form of rust.

_ During post graduate otudies in Awerica Dr. Macindoe found
that another of the Xenya wheats had different resistance from the

‘one he had used in producing Hurekas He had fortunately used this

wheat to produce the wole vecent varieties Charter and Yalta. These

wheats have proyed highly sepistant to stem rust under all field

conditions. Dr. Waterhouse a;so_used_one of these Kanya wheats to
produce the resistant variety Xendee. :

Meanwhile Dr. Waterhouse also produced GLhe variety Gabo using
the variety Gaza from walestine as the resisgtant narent. Using &
strain known as Double Cross ohtained from America @ a parent :
pr. Macindoe has recently producsd the variety Celebration, which
has also entvered field trials. ; ’ ) "

. So far bthese newer varicties viz. Gabo and Kendee of
waterhouse and Yalta, Charter and celebration of Macindoe have
proved under all conditions in the field to be highly resistant
to stem rust and as they yieid well and have other good gualities
they will be rapidly increased and grown jo the North West. They
may also prove suitable for other parts of the State.

Tt has been shown that there are different fundamental

reasons for the resistance to siem rust of certain varieties, and

ipn the end success-in preeding pevmanently resistant varieties may

depend on effecting a combination of different kinds of reslstance

in apn Australian variety.

Neﬁ gpecies of wheat‘alliad to the coummon brggd wheat such
as Triticum Timopheevi have heen intreduced from Rg531a by Ehe
Depertment Phis gpecies has been found to have high resistance
tgpmany di;eases including stem ruste I% hag.alraa@y been crossed.
sugcessfully by ¥r. Pridham with some Australian varieties, and some

zood material may be déveloped Trom these CroSseS.
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Before leaving the subject of stem rust it is of -interest
0 note that a practical farmer in N.S.W. claims to be able by.
some practical method to cohtrol stem rust or its effects in wheat.
His wethod is to be subjected to close scientific investigation.

Discussion on.the proposed establishment of a Wheat Research
Tnstitute has been brought about by a long-felt dissatisfaction of
millers and bakers with the general milling and bhaking qualities of
N.S.W. Wheat. These were gualities in which Farver pioneered in -
the field of improvement, 'and it might aeppear Zrom the complaints
of millers and bskers today that 1little progress has been effected
in the last 50 or 60 years in these gualities in the wheat produced
in this State. As far as the milling guality is concerned, that
may indeed be to some extent the case.

Goeod milling quality is largely the ability of the wheat to

produce high percentage of flour of good colour. In the early:

days when wheat growing was largely confined to relatively cool
disiricts, a well filled plump grain with a high percentage of
soft starch was produced (when rust was not present) and such
grain wes of excellent mwilling qualltys. When Farrer extended

the wheat belt of N,S.W. into hotter and drier districts, however,
it was inevitable that there would be some lowering of the milling
guality of grain produced under these conditions. The variety
Federation was inherently good in iis capacity to fill -a plump

- grain, if it obtained any sort of an opportunity to- 80 S0. It

might have been expected, however, that the reletively low soil
moisture and the rapid ripening counditiouns of the hot western:
climate were tooufavourable to allow that translocation and prolonged
deposition of soft starch in the grain necessary to fill a plump
berry which cccurs under cool slo¥ ripening conditions with abundant
sell moisture. Thig does not mean, however, that thehandicap of -
environment on milling guality cannot be overcome, with limitations,
through the development of a better inherent ebility in the variety
to f£ill its grain under such conditions. The fact that Nabawa is.

- superior to Bencubbin ipn this respect inspires hope for some
progress by breeding._' ' . '

Bakipg quality in wheat is such a very complex charactier that

" there will always be room for improvement and research in this figld,.

Reduced ag far as possible to simple practical terms, it may be.
best indicated to depend largely on the quantity and quality of the
duten in the wheat. It is essentlal that the significance of these
most important factors be fully appreciated 1ln any approach which is
made to wheat research. gome recapitulation of existing knowledge

in this regard may no: be out of place here. _ .

While cool slow ripening conditions are favourable for the

Cplump f£illing- of the grain, they are also conducive to the develop-

ment of soft starch and low gluten content, Guick ripening
cgonditions, on the other hand, promote a relatively high gluten
content, but such conditions are against good filling of Tthe grail.
Thus good milling quality and good baking gquslity are to some extent
inconmpatibles. Although nature is uot easily circumvented, there is
no reason why ressarch should not make an effort to improve on her

design.

pur present knowledge is that climetic conditions eppear %o
be the most potent in determinlng the so~called flour'sﬁ?ength or
baking quality of wheat in so far as the gluten content is qlpcerned
but certain soil fertillity factors are also influential in this
regaride Gluten content is closely ralated to nitrogen content
and the nitrogen lntake of the wheat plant has therefore an
garing on the gluten content of the grain. 1In its

turn the nitrogen intake of the wheat crop is largely dependent on
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the nitrogen content of the soils It is a very little known fact
that superphosphate has an adverse effect on the nitrogen or gluten
content of the grain, but who would be so bold as %o suggest that
southern wheat growers should dispepse with superphosphate. HMuch
more research on the influence of the soil fertility factors on
wheat quality is reguired. ’ '

Taking al) these factors into consideration, it is suggested
+that Southern N.S.W. wheat will always have a strong general tendency
to be of relatively poor -quality and that we must look to the
relatively quick ripening conditions of Northern and Western HN,S.W.

- particularly %o the rich high nitrogen soils of the North West Tor
wheat of hipgh baking quality. : ' - -

: It has been indicated that baking guality in wheat is =also .
influenced by another important factor viz. the quallty of the gluten.
'this character is considered in the stase of our preéant kpowledge
to be more largely herital than to be influenced by environmnent,
but we sre 8till much in the dark on many aspects of this guestion:
and much investigational work will hesve %o be undertaken before
accurate knowledge will be available as to the exact relative
influence of heredity and envirawenit on the gluten cuality of wheat
as well as on the relative force of herital and envirenmental factors
in determining the total quality as represepted by quantity and ‘
quality of gluten-in wheat. - o :

A% the present time there is a very strong inclination for
‘millers and bakers to regard the matiter of improving Souathérn
wheat, where there is a strong natural environmental influence in
keeping the gluten content at a low figure, as a simple matter for
the - plant breedsr. Mo marked improveme ot against such forces of
neture has been effected in any part of the world, - liost abtempts
in this direction in N.8.W. have resulted in the production of
mottled prain, which is largely nature's manifestation of her
strong influence in reducing the gluten content of a naturally
. hard wheat Lo the approximate content of a soft wheat environment.
‘1% is understood that such a mixture of horpy and soft endosperm
in the same grain causes much tpouble to millers in conditioning
- the wheat for'milling, and thet they would prefer to have the wheat
grain uniform in this regarda L : '

whatever research is undertaken in a goft wheat climate in
the field of endeavour to determine the relative influence of
neredity and envirament on the quality of wheat, it seems that the
. most practical resulis in evolving varieties of wheat sultable for.
the large section of country in which hard wheat of relatively high
gluten content can be produced will be achisved by breeding work
conducted under these conditiocnsS. It is a matter Tor regret that
$he funds availeble today for wheat research are appallingly low.by
comparison wibth those spent on research in other agricultural
- ipndestries in Australia, such as wool, dairying, sugar, fruid
etce although the dividends already yielded from such investment
have been truly rewarkable. Research is indivisible but the
greatest dividends will: be paid from wheat research carried out
along lines and under conditions in which there is most hope for
substantial improvement and in which the results obtained are
likely %o have a wide practical applications :

It way appear to sSome that stem rust and gheaﬁ guality are
the only important'fieldS'necessary or desirable 1nrwn§at breeding
regsearch in N,G.W. or in Australia today. Flag- smut is not now a
- sericus problem and the part played by plant breeders ;@_savlng
Australia from a national disastser 1n the coutrol Ef ﬁhls d}seasg
may not be fully realiseda Bunt, looze smut, Sf@b?rla lgaf spot,
foot rots, and cold injury are still capsble of ‘takiung a severe
toll of wheat crops, and all these troubles may eventually be
aliminated by the production of resistant varietics. i
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The greatest original conceptlon 1D wheat breeding which.
has occurred in Australia since the days of Farrer is considered to
be that made by Dr. Macindoe in the breeding of wheats of "yinter!
habit. Briefly a wheat of this type under Australian conditions
is one which can be sown as early as desired in agtumn and which
will not malke any attempt to head until it has experienced a definite
gmount of low Winter bemperatures. It ig not difficult to visualise
the high value such a variety would have 1n those districts,
. . especially in the Northera Western part of N.5.W., where favourable
early | autumn rains sometimes pceur and where sowing of the present
. varieties cannot be made because.nf the risk of their headiag
before or during the winter with serious logs from frost damages

- The Department of agriculture has been Torced to - undertake 1ts
wheat breedinz work to produce stem rust reslatant and winter type
wheats of high baking quallity psréicularly .sultabls Tor Worth .-
Westoru conditlons uader the Vry great handicsp of haviag 0o
wxperimsnt Farp in this resion. This is the caly part of ths btate
with .peculiar conditioss of ciimete and spil differing so reparkably
- | Prom the conditicus obtainiung in other parts of the wneat belt
thet it is conegidered thei a large allocation of aany funds obtalned

k. ‘for wheet research must be made o encble the Department to establish
* a resesrch station in this réglon in order %o underiake breeding
R | znd other iovestigfetions in whest productl o

: sais part of the wheat pelt of H.5.W, lends itself to large
scale ecenomic production of high quality wheata. This wheet will
make up Tor any natuoral quality deficienciloe of southern wheat and
when home recuirements of strong wheats arve met, a8 they will easily

‘be, this produciion mey pe of very considersble gconomic importsncs
in catering for -the growing demand in exzport mariets for = higher
haking cuslity in Australlan whaeats. ' .

v apd expertly guided, ther

: e
g lg every
«

If well previded fo ' ¢ -
nepgoh o belicve thet duridng the n or two, whest breedlng
rosesreh will produce results of renarizably sreet nctional value
in ,suetralis as i% has dene in the nast. ‘

It is, hoped that thisz contribuiion of toought will serve :
"4ip some way o perpetuate the memory of Willlen Farrer by ‘
indicating the foundatlon on which wheat breeding'QO?p in
sustralia iz based, and, also, by indicatlng sonc og Ghe needs,
%o provide sowms epncoursgenent and inspiration for future wheat

breeding research in thie centinent.




