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Absivact

A fiekd experiment was conducted in 2010 1o dentify canola trans suied ta the new and
expanding hiph minfall cropping reFion aof south-castemn Australia.  Winter and spring
cauliars fram ELrope were assessed 1D test the ypothesis that ultivars from ather high
ranfal regons of the workd waould make better use af the longer prowing seasan and
therefore produre preater yielos than cultivars oumentlty vailable 1o famers. The pran
yiekl, yeld components and kevel of Haddep fectian of four canpla multivars fram Europe
{3 winler types and 1 spring type) were compared ta a high yielding Australian spring type.
Crops were prowm +J- spring amigatian and +f- pant prowth regulator {PGR). The Eurpopean
types proiiuced approaimately 219% more prain than the Australan contred with prain yiekds
as high as 30t ha” under imgation. The appiEtion of 45 mm aof TFriggton D spring
resulied in apprdmately 1t ha™ more grain than the rain fed treatment. The PGR @used a
sipnifian heipht reductian but did naot mprove pram yield ar harvest ndex. Resuls mdicate
that this regian has a hiph yiek potental and that Buropean permplasm may have traids that
wil enable this potential to be reaised.  Howewer, water siress during fiowwerg and pran
fill = likety ta [imit yelds under ran fed conditions. Imporant tans are likehy 1o indude
high ==£d numbers per pod, draupght toleranoe during fioaering and sped devekopment and
pood Hacklep resistance. Further testing of permplasm under 8 wider range of conditians
wil be needed ta yerify findings and dewelop cultvars adapted ta the region.
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Istraduction

Apricuinure in the Hgh Hainfall Zore [HRZ) of southen Ausiralla has traditianally been
dommated by the Iwestock ndustries (OP] 2010a). More recendly, the area sown 1a Ooop
has inoeased with this region Ay making a significant confribution 1 national pran
prodution. However, there has been it e bresding spedifxally for the HEZ and farmers ey
an wutivars from the tadibonal hotter, drier cropping regons of Australia. As a result
culiars are el well adapied ta the ervronment and thus production s limied. Canola
types prown in Ausiralia hawe a spring maturity and have been shown ta hawe @ rarmow
penetic base (Comding 2007). Winmter types are prown 1 many HRZ af the world but are
cansikdered unsuitable far the traditional sharter seasan CUpping regions n Ausiralia.
However, the knper prowing seasan in the HRF of southermn Australia may enable the later
maturing winter types 1o better exploit the resounce-base and crease yields under ramn fed
canditions.  Recent experiments shawed unexpected high pran yiekds inthe HREZ of Victaria
from winter @nola types imported fram Europe (RifTkin A045). AT Hamiton n AXH, a
winier aral type yielded nearly 2006 meywe than the highest yielding spring type despite
spring rainfall being appraximately half the lang term averape and the winter type flowering
4 weeks later.  The ammn of the fiekd experiment canducted in 201D was ta dentify factars
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camributing 1 and [miting @anoB yiekds in the HRZ af southem Austraia ta oendly rais
o moHpHEte e breeding programs.  mipation was used ta determine the effeds of
spring drought on yield, partiularly for the long seasan winter culihvars. Pant prowth
repulRiors were wsed o determine F we could reduce plant height and improve harvest
indices 1 produce mcrre effGent orops.

Maternks sl Methods

A field Frperiment was canducted on the Depariment of Prmary Industnies [DP) Ressarch
Farm at Hamilton in south-eastern Australia in 20010 ongflat 377455, 1427%03EL. Fwe
culinvars Wwere sowm in autumn (April 30) oo Rsed beds {17 m md furmow 1o nid fumow?)
ta ool winker wateriogeing, with +/- spring Imigation {Le Frigation and rain fed) and +f-
pEnt prowth repulator (PGH) treatments. The eeperimendal desipn was a spic-pot desien
with ETigatian as the man block and cultivar x PGR rAandomised within each imigation Hook
with three repicates giving a total of 6 pkas. Plot siee was 16 m long x 4 beds piving a total
plat area of 109 m? {induding furrcws). Treatmenits were appied ta all faur beds inthe plat
but only the inner two beds were sampled.  Yiekd, yeld companents and lewed of blackleg
infertion were determined from 2 x 1 mquliﬂ'itﬂlﬁ per pki at harvest. The experiment
was analysed throuph ANCVA using GenStat 12th Edition (GenStat Committes N3
Culivars induded three Eropean winler types, COH2Z2DE, Taurus and CBWXI3, one spring
European type, CAEBG? and one Australian spring type, Hyolabh. HyalaS0 was selected as a
high yielding multivar for the reEion based upon kng term culiivar evalRtion expermments
(Dl A110b). All cultvars were omentional hybrids. 5oil mosiune was monitared from one
pkat n each af the  rigatian replicates wsing gypsum blocks.  [mipation was appied 1o the
Frgatian + pkis when the readily avallabde water neadings were between 30 and 50 kPa at
d depth of 30 an. The tatal amaunt of Fmigation appied was 448 mmowith 7.5 mm appled
an 26 Ot and 2 Dec and 14.9 mm applied on 28 Ot and 19 Nav. An experimental prowth
repulator was appied when the bud had extended ta betwesn 30 and 50 o (Aup 9 and Sep
17 far the spring and winter types respectvely].  Daily minimam and maximum soeen
temperatunes {"C] and rainfal (mm) data was collected fram the DP weather station
dppramately S00 m from the site.
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Hesults

Cimatk monditians were deal 35 the crop reached fiowerne, pod formation and  seed
development with a ol, wet finish ta the season. Annual and prowng season ranfall (GSR:
April to November) was higher than the kng term averape manly due  hiph Aupust and
December mnfall. The oop was not exposed o frast (eemperaures <0°C) or emireme, high
ternperatures during fkawering and grain fill (Fgure 1).
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Fipure 1- {A) lang-term averape (Erey bars) and 2010 (black bars) rminfal and [B) minimum
{caited ] and maxamum (s ling] temperature data in 2000 at Hamalton

The winter @mnbl types reached the bud and flowering siapes of development
appramrately 4 weeks later than the spring types. The Eurapean culinars matuned
approcamately 10 {spring type) and 16 [winter types) days later than the Australian spring
type [Table 11

Table 1: Dates off phenakogal development for the Australan spring type (HyolaST), the
Eumapean spring type (CRIBSNZ) and 3 European winter types {CR206, Taurus and CHWIS )
at Hamiton i 01

HyolaSl (HIEADZ (ARG Taorus (W03

Bud 21-jul 21Jul | 23Aup  BAp 23-Aup
First Aower 3pAup I0Aup  30Sep 20 Sep
Harwest {Rain fied) Moy JDec  15Dec 15Dec  15-Dec
Harwest {Irrigated) -Nav 10Dec  16Dec  16Dec 16Dec

Grain yelds were signifi@ntly (P<D.D01) preater fram the Buropean culinvars than the
Austiralian culivar and symifkanty preater under  Tigation than the ran fed treatments.
The PGR sipralcantly reduced plant heipht {P11001) but had no =ffed on pran yeld or
harvest index. There were 0D signifi@ant ikeracions between teatmens.  Yiekds ranged
from 5.7 t ha™ for rain fed HyolaS0 @ 8.0 t ha™ for the winter type (BIZ2D6 under imigation
{daia naot showm). The Eunopean culivars produced up ta BB 1 ha® under rain fed
canditions with yiekds mare than 1 t ha™ preater than Hyala50 regardiess of imigation
treatment. The pran yields of both European types were not sipnifanty differert from
each ciher. Higher pran yiekds from the European types were the result of mare seeds
pel . Greater gramn yield fram the irripatian treatment was the result of more pods m™ and
heavier seeds [Table 2). Blackieg was not deteded n any of the aultivars and therefore did
i mpact on the results.
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Takle 2: Yield and yield components far culthvar and smigation tneatments at Hamilton
in 2010. Cultvar variables are the mean of the +f- irrigatian and +f- plant prowth regulator
{PGR] treatments. The Australian spring contred was Hyola®, the Eurppean spring type was
CBESR0? and European winter types were CBENM, CBWRE and Taurus.  Imigstion varables
are the mean of the ultivar and PGR treatments. A todal af 45 mm of irrigation was appied
in 4 appikations between Oct 26 and Dec 2. There were na sipndficant meractians between
the reaimens.

Gram Yield Pds Seeds Seed W H Plamst height
DMiha?y m®  podl (mg {cn)
CultAerr fmean of irrigoiion ond PR eotaments)
Hyalk5D BDE 11151 123 4 0311 161 6
CBEEE(> s 9526 177 422 0356 15921
CBLXDL Fi6 135 470 0313 18D 7
CBwN3 F. 151 215 369 0366 128
Taurus 712 a5 2432 345 03M 144
F Proh =] I 00 DI <0001 -a] (K11 =3 DI
15D O 5HE o279 [ PR ] 014 00111 49

+ irmipgation F4B 133 44 0367 10
Ramn fed B3l a2 130 385 0356 154
F Proh NI <IN ns 0045 aa22 ns
150 DS m2 01r? 0.6

DiSOussiE

Signihicantly (P<D.D01) preater yiekds fram the Eunopean permplasm compared 1o the high
yiekling Ausiralian rultivar support the hypothess that the cultivars curmently availsblke ta
farmers are nat able 1a fully exploit resourres. in the HRZ. These results suppart findings
from previcus experiments at the same katian [Hiffkin AKE) and ndkate that preater
productivity may be achieved in the HRZ aof southemn Austral|a by mimducing new peneiic
material. Grain yiekds in excess of 6.5 t ha™ under rmin fed onditians show that the HRZ of
south-eastemn Ausitalia has 8 high yield patential  Howewer, the preater yiekds achieved
under Frigabicn suppest that soil mosture stress in spring Wil hawe a major mpact on Fran
yiek through fewer pod numbers and kaver seed weights. Gien the high rminfall in 2010, it
& passible that 1 a year with mnfall doser ta the long term averape, maisiure siress n
spring will reduce prain yields particularly Tor the later maturing winter types.  Howewer,
most of the additional rain in 2010 fell durme periods uniikely to bensftt the oop; sither
ncreasing the risk of waterlogping (Aupust] or oocurring after grain fll [December). Ta
dssesx the potential and Imitations of the Eurppean cultvars and ta ey imporant traits
for the region, a better understanding of the effects of eriranment on grain yiekd will be
needed. This will require further testing af Eurapean and Ausiralian cultvars over a wicker
range of seasons and locations.  Althauph et present in this experment, Hackiep s the
most impriant dsease of cancda n Australia and has the preatest impact an yield in the
higher mnfall, more mensive @nola proAving areas. i is therefore oridical that mparted or
nendy devekoped permplasm has pobd resistance ta beckleg.
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Coachusion

The HRZ of south-eastem Australia s 3 high yield potental but for this patential to be
redlised, new traits will need 1o be inraduced.  Imporiant rais ane kely 1 indude high
seed numbers per pod, drought takerance during fnwering and seed develapment and prooosd
bhiackieg resistance.  Further testing of permplasm under a wider mnpe af onditions will be
needed 1D vertfy findings and develop ultivars adapied 1o the repon.
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