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PROJECT REPORT

Executive Summary

Durum lines with resistance to crown rot and yield comparable to commercial cultivars
have been identified.

The best 17 of these lines are undergoing further yield evaluation in the University of
Adelaide durum breeding program at 4 sites in 2018. One line, 1476-067, is in yield trials
at 8 sites in 2018. Five lines are in yield trials with and without crown rot in SAGIT project
DGA116.

The durum lines have good quality characteristics although a question mark hangs over
their dough stability. Testing of 1476-067 by San Remo after the 2018 harvest will resolve
whether this is a limiting issue.

New durum lines are being developed that should improve yield and reduce any quality
problems. These are being evaluated for crown rot resistance in a new SAGIT project
S$1181in 2018.

Durum lines with much higher levels of resistance have been developed but the yield of
these is too low at present. Crosses to improve the yield of this germplasm have been
made and populations are under development and will be ready for initial evaluation in
2019.

Project Objectives

e To develop crown resistance into well adapted, high yielding durums with good
quality characteristics. This should enable durums to be grown over a wider area and
more intensively in the rotation in current areas of production.

e To provide adapted durum lines for testing in SAGIT project DGA116.




* This project aimed to develop a new gencration of durum lines and new crosses in

Overall Performance. ;.

‘The project achieved its nhjectivr:é-fﬁfmﬁgh the identification of a number of lines which
! continued to show pood resistance to crown rot on the Lerraces and which showed high

Adelaide and by Marg lvans in SARDI in SAGIT project DGALLS,

New populations were developed and now crosses made which are undergoing further
development in a new SAGIT project 5118 These developments were made with the
support of technical stall Marlk Buit and Greg Naglis of SARDI.

Fult quality analysis on 12 lines conducted by Mike Sissons in NSW Agriculture indirated
that the quality of 10 of these [ines was goud with the exception that 11 of them lacked
dough stability to varying degrees, llow critical this will he i as yel uncerkain.

Despite this, vne line 1476-067, has been put into S4 yicld trials al 8 sites by Jason Able
and a furthor 17 fines included in 53 yield trials at 4 sites in SA. 1476-067 has also been
included in a variety trial at the Hart sitc. Pasla making tests of this line by San Remo in
carly 2019 should resolve the issue of its quality suitahility.

resistance, yield and quality,
The anticipated resumption of GRDC funding did not eventuate, All GRDC funding for

durum crown rot resistance hreeding work has boon put on hold whilst yield loss studies
arc undoertaken.

Turum lines will be identified that carry good i
resistance to crown rot following screening on the
Terraces at the Waite in 2017,

RBeport: In 2017 we tested 44 advanced lines an the
terraces that woere selecled from the 2016 season
screening based on crown rot resistance, vield and
NIR ruality testing. The results showed that the
resistance detected in earlier vears held up well in
mostlings,

Also tested on the terraces were 10 lines derived
| from the bread wheat known as 2-49 which is rated

yields comparable to commereial varieties in trials run by [ason Able in the University of !

Five of the lines were identified for inclusion in trials in SAGIT project DGA116 based on |

[ Achiéved | If . not *._ achieved,.
YNy blease state reason. .




rMR to CR. Nine of these lines showed very good

i resistance as in previcus years. They are however

i puorly adapierd compared to the other advanced

| lines and vield 50% or less than commercial checks,
! The hest of the lines are being used for new crosses
| to raise the resistance levels in beller adapted

| backgrounds,

. Tested on the terraces for the first time in 2017 was
y 4 single rop of 494 new F6 lines based on crosses

| with two of the above advanced lines. 30 of these

he more fully evaluated in 2018,

: Adelaide Breeding Progranm were also screened an
the Terraces. None of these appeared to carry any
notable resistance.

lines showed good resistance and plant type and will

14 NVT and 12 advanced lines from the University of '

. serecning on the terraces in 2018 after being grown
, in the SARDI glasshouwses over 3 generations.

Report: 330 new 'S5 lines derived from a two tines
bascd on the bread wheat IKukri and the durum
WiD90Z2 and crossed into 2 UA advanced line have
heen sown on the terraces in 20148, These are likely
to have better guality than 1he carlier lines based on
the performance of the parents.

Lines with good resistance and yield potential will he
nrultiplied and made availabie to the UA Breeding
program and to SAGHT project DGAL16 for
apronomic evalualion in 20148,

Report: 12 lines that had performed very well in
2016 were multiplied at Turretfield in 2017, The
lines were carefully rogued [or ang oif types and
harvested as pure seed in December. Between 1.0
and 15 kg were collected for cach line. These were
cateechol Lested to remove any bread wheat, Five of
these lines were selected for field triat cvaluation in
NGAT16, Those and a further 12 lines were included
in UA program 53 trials in 2018,

Oune of the lines in UA 53 trials in 2017 will be sown
in the $4 trials of the UA brecding program in 2018
and is also being multiplied for possible entiy in NVT
in 2019,

":[.l'




Technical Information

In the table below are shown the results of the screening of the most advanced lines in the
SAGIT project and these are compared to the results of check varieties and NVT lines. Each
scare is based on the browning/rotting of the lower stems of 25 plants.

Durum terrace screening 2017

Score = Trojan

Rep Mean
Checks Pedigree 1 Rep2 | Rep3 | Rep 4 1-5 scale
DBA Aurora Variety check 415 | 4.23 4.18 4.09 4.16
DBA Lillaroi Variety check 3.76 | 445 | 456 | 3.56 4.08
Hyperno Variety check 404 | 352 | 391 | 3.84 3.83
Tamaroi | Variety check 410 | 365 | 3.83 | 405 3.91
WID802 Variety check 3.76 | 410 3:20 463 3.92
WID902 Durum res donor 320 | 342 | 362 | 3.30 3.41
Trojan Bread wheat MS 277 | 3.50 an 2.94 3.23
Sunco Bread wheat MS 3.41 | 410 4.05 2.74 3.57
NVT lines
AGTD043 4.00 | 418 3.80 4.10 4.02
180873 378 | 425 | 4.04 | 367 3.94
280913 3.74 | 405 | 400 | 371 3.87
TD1601 374 | 377 | 338 | 373 3.66
TD1602 363 [ 3.76 | 418 | 3.78 3.84
SMDU15-018 436 | 3.63 4.00 3.73 3.93
UAD1152076 410 | 3.82 | 383 | 387 3.90
UAD1154192 3.63 | 396 3.90 3.57 3.76
UAD1154187 3.14 | 3.88 4,22 3.86 3.97
SAGIT lines
1349-52-5-2  |1120C10p-1*WDg02 | 3.20 | 339 | 2.82 | 2.86 3.07

1351-50-2 1158A3-1*"WID902 270 | 491 3.05 2.83 3.37
1351-56-5-B  [1158A3-1*WiD902 300 | 328 | 318 | 368 3.31
1351-56-7-B 1158A3-1"WIDD02 3.12 3.68 3.50 3.25 3.39
§8D1476-023 | 1061/7/7*WID902 275 | 344 | 338 | 3.09 3.17
§5D1476-029 [10517/7wipeoz | 2.87 | 343 | 3.04 | 313 342
SSD1476-067 | 1051/7/7*WID902 255 | 358 | 310 | 3.09 13.08
SSD1476-088 | 1061/7/7*WID02 385 | 287 | 329 | 286 3.22
SSD1476-137 [ 1061/7/7*WID02 360 | 296 | 300 | 257 3.03
5SD1476-220 | 1061/7/7*WIDZ02 300 | 324 | 280 | 3.14 3.05
SSD1476-233 | 1051/7/7*WI : 27| 323 | 300 | ZET 13.00

55D1478-001 1206-11/2/3"WIDa0z2 3.50 3.39 3.68 3.04 3.40
§5D1478-036 | 1206-1/1/2/3*WiDgo2 | 3.14 | 2.74 | 326 | 3.00 3.03
SSD1478-055 |1206-1/1/2/3*wipgo2 | 3.17 | 3.52 | 4.09 | 2.82 3.40
55D1478-084 | 1206-1/1/2/3*WIDg02 | 262 | 345 | 3.30 | 265 3.01
SSD1478-104 [1206-1/1/2/3*'WiDg02 | 2.58 | 357 | 288 | 3.59 3.15
S8D1478-130 |1206-1/1/2/3*WiDg02 | 2.77 | 336 | 317 | 3.3 317

2018 trial

S3 new
53

53 new

S4 trial

53 new
53

53
53

53

S3 new

S3




55D1478-137 |1208-111/2/3*wipgoz | 313 | 3.87 | 3.15

53 new
53 new
53 new
53 new
SSD1479-018 |1208-2/5/6/3*WIDS02 | 3.57 | 3.22 | 3.39 | 3.05 3.31
SSD1479-035 |1206-2/5/6/3*WiDgo2 | 278 | 367 | 3.13 | 2.91 3.12 S3
SSD1479-083 |1206-z/5/6/3*WiDgoz | 3.72 | 3.04 | 3.00 | 3.14 3.23
SSD1479-106 [1206-2/5/6/3*WID202 | 4.14 | 3.25 | 2.78 | 3.00 3.30 S3
PP e e o et T L R :
53
SSD1479-156 | 1206-2/5/6/3"WIDSD: 322 ; ; S3 new
1333-31-2 2-40B1-6"1158A3-1 227 | 409 | 335 | 3.85 3.39

In Figure 2 are shown the results of a yield trial sown at Roseworthy by the University of
Adelaide Durum breeding program. The SAGIT lines are shown in green and variety checks
in pink. The line SSD1476-067 has been put into UA S4 trials in 2018. The best 9 remaining
lines have returned to 53 trials in 2018, Line 1349-52-5-1 has resistance derived from the
variety Kukri and WID902, The others have resistance derived from Triticum dicoccon and
WID902.

Figure 1.
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[ In Figures 2 and 3 are shown lines that were included in the UA breeding program 51 trials
at Kaniva and Roseworthy in 2017, Varieties are red and SAGIT lines in blue/green. Two
lines of particular interest are shown in green. 55D1479-015 appears to have particularly
good crown rot resistance and yield. Whilst 1349-52-5-2 is another Kukri derivative that
may have better quality.

Figure 2.Yield in UA breeding trial at Kaniva in 2017.
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Figure 3. Yield in UA breeding trial at Roseworthy in 2017.
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These data show that the SAGIT lines shown here have useful resistance to crown rot
consistent with an MS rating and have yields that are comparable to some of the
commercial varieties currently grown.




In addition to these data molecular markers have been used by the University of Adelaide |
marker lab on the 53 trial lines to test for the presence of favorable alleles of the
lipoxygenase and Psy-Algenes that affect Mour colour, AH these lines have the best alleles
for the two genes indicating good yellow flour colour. The lines also all have a favorable

boron tulerance gene.

Conclusions Reachied &/or Disvoveries Made ™" 7

Resistance to crown rot confinned in high yielding duram lines derived from bread wheat
! Kukri and wild Triticum dicoccon species,
;i A collection of lines developed from bread wheat and wild Triticum dicoccon spocies worn
I lested for crown rot resistance over 4 years on the Waite terraces and in yield trials run by
i the University of Adelaide breeding progranm in 2015, 2016 and 2017, Several lines have
shown consistent. levels of resistanee and yields al levels high enough for commercial
consideration, albeit slightly lower than the leading variety Aurora. Quality testing in
Tamwaorth indicates thal most of thege Hines have goad quality profiles although most had
rather poor results on the mixograph indicating a tendency to deugh breakdown. One line,
SSD1476-067, is being included in UA 5S4 trials al 7 sites in 2018 and will also be bulked up
for potential inclusion in NVT trials and possible commercial release in future. A further 17
lines have been included in 53 trials at 4 sites in 2008,

Very high levels of resistance have been demonstrated over seversl years in a sel of lines
derived From the bread wheat line 2-49 and Triticum dicoceon. These lines however are tall,
prone to lodging and only have yviekd around 40-50% of Auvrora. New crosses and
populations have been developed from these lines and these will be ready for evaluation on
the terraces in 2019,

Intellechial Property, ~ .= «. -7 i

All of the lines developed have 1P attached to them and one or maore of the advanced Hnes
have the potental Lo be commmercialised. Seed of some of the lines has been provided to AGL
and the UA breeding program for use in crossing under an MTA,

Oneline 1476-067 may enter NVT trials on 2014, If that happens and if San Remo are happy
with the quality then a comrnercial partner will be sought for possibie release in 2020

Application 7 Communication of Resilts, o

Dr Wallwork presented his work at the Southern Australian Durum Growers Associlation
(SADGA) Field day at Wolseley in the South-East on 11 Octeber 2017, This was a well-
attended event with around 30 people present. Marg Evans made a similar presentation at
Lhe SADGA fietd day al Kingsford on 6 September with 25 people present.

Proscentations woere alse made at SADGA Research Forums at Tarlee on 7 March (Marg
livans) and Horsham on 21 March (1lugh].




The main points communicated were:

o  Durum lines with resistance to crown rot equivaient to an MS rating and yield
comparable to commercial cultivars have been developed and are in yield trials
around SA in 2018,

« Onoeline, 1476-67, 1s in §4 trials al 8 sites and will be considered for NVT trials in
2019 and subscquent commercial release subject to quality testing after harvest,

* Lines with higher levels of resistance and others with improved quality are under
developmont.

)
i If a resislant variety is developed then the arca sown to durum should be able to expand !
significantly taking in arcas where the risk of crown rot had previously been shown to be
too high. Tn other regions where durum is currently grown then durum should be able to he
grown mere frequently in the rotation instead of only every 4 years.

POSSIBLE FUTURE WORK

next 5 years. This has not eventuated and SAGIT have continued to fund a new project $118 |
for anather year. We do not anticipate GRDBC funding his project in the foreseeable future
so we will be seeking ongoing SAGIT funding from 2019.

lior 2018 we are testing a further 330 lines derived from crosses hetwoeen a Kukri derived
durumand an elite durum breeding line from the UA breeding program. This should provide
resistance in a higher yielding background and improved dough stability. These lines are
also being subject to melecular marker analysis to identify the locations of genes
contributing to the crown ret resistance.

* Urosses made in the past year are being progressed o the glasshouse to develop new lines :
i fur screening in 2019 and beyond. :

New crosses have also been made based on the 2017 resistance scores, yield and quality
dala {or sereening in 2020 and beyond.
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