Wild ancestors offer climate hope

Researchers are drawing on barley’s
wild plant ancestors for the genes — lost
over 10,000 years of farming — needed
to ensure modern crops can withstand
prolonged dry spells. Brad Collis reports
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B The goal of hegh-viekding and droughi-

resistant barley varietics - imitinlly For

feed markets, bul altimately for makting

s well - s edging closer as imals begin

i show 1be clear potentinl for permplam

colkected from the harsh ervironmenis

of Central Asia and the Middie Eas
Hesgarchers al the University of Adelaside

have now evaluated mene than 306
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selected for them by the Intemational
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reglons of exbremmely i minfall
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The st performiens kave alneady stamod
beimg crossed with elite Ausiralinn lines and
this germplasm s now frecly avadlable i
Australusn breeders umder the new national
Barkey Breoding Australia program

The Universaty of Adelside’s Stewart
Coventry says the first crosses were mode
i 1990, w0 some of the limes derived
(ram FCARDA germplaim are now well
midvanced, Hivaever, ihese are beir
s as parents beosuse of ik need
climimale unwanicd chamctensics

Landmces and wild barley from dry areas,
stich as Syria and Central Asia, have been
recognised by ICARDA researchers for some
time as a nich souree of genes. for adapimg
enis 1o covifonmenits where dmoaght stres is
ont, Howewver, breeding those iraits imo
modlern vanieties, whose genetic base may be
marmwer |
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1 with more sdvanced agronmmic
qualities. 18 a complex and long-tom process.
Tradiiors] barley ends 1o bo ll
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boss amil'or shatlering - weaknesses
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Mew moleculsr techmigques - such
that can explain the penctsc basis of complex
traits, af thal can manilor the proporton of
wild amd cultiveed DA sl allivw. marker-
assisted selectson for the key trails of imlcres

are helping, but Mr Covenry says the firsi
commercial rebesse ol a modern droagi
toberam variety is seill o decade away

He says the GROC-sapported collaboration
with ICARDA, which began m 1954
lass revealed & large uminpped genetic
Fostrce & a reseanch insiwe whoso
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sode pliFose 18 10 tMmprove crops, and
agricelinre generally. in arcas (hat have a
sirmilar elimale 1o Austrabia’s gran belt

“WWeo pood to mcrease our efforts g0 find
ouf exactly whal germplasm i available ihore
hecanse of the securdiy this comld provide =
wit bead wowards a less prodasctable climane,”™

ICARDA barley broader Dir Stelania
Crranido says the relationship with Ausiralian
breeders has become a two-way benefit,
bocause the drylamd traits being sought by
ICARDA ressarchon are the same as those
noaded by barley grosvers in Australia

“We have common interests,” she says
“At a research level, ilis has helped us
i terms of dala anabyss and expermment
design - all overlaid by ihe fact we
share a samibar climase, which funher
{acalvntes wsefiul permplasm cxchange

“Also, Australia’s quarantine conirols make
it daiTicubi for rescarchers there o work wilh
barley's wild relatives. So we can do most
of the pre-breedimg &l ICARDA b0 introduce
the genes of imleress froen wikd relatives, and
anly send 1o Awstralin the cubtivalied msicrial
which i no longer & quarantine risk,”

The end goal for everyone s sdvanced
variclics that have mereased yicld per
millimeire of ramiall wiikh kss enviceanmsental
impact end improved wield snbiliry

For researchers and growers alike, ihis
i comstanily shafling lanet, becaise
uf the vagarics of clmmate change and
the sciemific fronter of soil Hnitsaions
that are still largely unesplored

The collabomtion was expanded m 2002 10
michude WA, Viclota, NSW and Quecnilkand
B & nuthishial low-raisfall el s cvamine
the usefulness of ICARDA gesmplasm

Mir Coventry says the project has provided
rescarchors with a betier understanding of
the penetics snd phyysiology of eraits relatod
i siress ioderance, pamiculardy those
focused om yiek| and physscal grain quality
11 = also pow acknew kedped that a wider
rango ol bagleys from sinnlar environmends
such as Spain, the Cemtml Asia and Caocasas
region, the Middle East and the West Asis
Morth Africy reglon, need 1o be evabunied

GROC Fesearch Code DAY

b For more information:
Stowart Covantry, 08 B303 6531
alewir coventnyflindelaice odu nu

SYRIAN BARLEY

rownrs play 0 by role in basiey breading in Syria. whoro intemabonad researcheds: am
atsn working with Australia’s nalional breeding program to Sreed fulsre varieties that will

it ralinbly in dry corfitions.

I e SyThan PROGPER, genote varaliny is gemeraied by professionnl reodam, bul sedec-
wan &l ench siep of the bieedng cycle s joint decision by baoders, ddansion speciaksts
and tha Earmars who hine Been hostng Tha (hals, The idea, axpésns ICARDA baray breader
Dr Salvaiom Ceccated], i o im e breading triak on actunl farma in diffement anvironmental
ErcUmMEEnCes And 1 SNCCUrge BMong rowsns i senss of cwharship of the ressarch,

“Wa dacide tha knns Sat go inko 1he trial, and ihe grows help i decita which ones prog-
s iowands e raloose of @ new varsty.” says Or Coccmnedl. “Thoy scono the dfleront lines
fram 0 io 4. IVs langely a visual selocton, genenaly st bafony hanesd, and wo toll tham 1o
brus] their syes bDecausa il's hard for 16 farmers to all be wiong ™

Dr Coccanii poys thal using tanms mdhes than rmssarch silions has several banafts. Tha
bmndng program can oover @ wider set of envieonmental and fem-managemant conditions,
and grower invalvomond in oach successive soloction helpa to stop the developmant of varie-
e thal eould prenve Unaccopiabis to ghowens for reasons o resoarcher might pol anscpale.

B nlso hedpa 1o ideniify breading matanal that & wsefd in the sl conditions af fam-
ey’ fialde, i which might othoraise e discarded in the mone contrplied amarnnmant of o
resaarch atalion, *il asiso recognises the goneratiora of local knowladge thal has buill up in
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Dr Cabcant soys this “tecantraiaad particpaiony plamt broeding”™ saves trne and money &
it el b then rednane of variates thad have a ready agpedsl to growens Decause of e iveboe-
il picng Ehe wary. Also, It is the farmees who have boen involyed with the breoding progrms
wha handle the first phases of seed multipication of pramising breeding material, This bocomes

Pasticipntory bresding

i natural gatension of he ials because
Ithe picd sizes inGreass i the Selecions
nisTow, 80 by the lme it s down 10 he
final choscs, @ comparatively large ama
s Undnr culthalion.

e N g mll
education or culium = are vory moops
fiver Io hew Keas, provided they are rol
mwpmunh:
“Whon you aes ferming in- aress Ihal
raceivm less than 200 millimatros of rin-
il & yuar, you ane Aaturally cautious.”
b says. "Bul paricipaiony beseding
manE beoders SNl rsaachorn arm
atmorhing some of the risk becanma wo

"WE DECIDE THE
LINES THAT GO INTO
THE TRIAL, AND THE
GROWERS HELP TO
DECIDE WHICH ONES
PROGRESS TOWARDS
THE RELEASE OF A =
NEW VARIETY."

involved. in buling up the seed. ol
imprond vareties orgoy high reputs-
tiorm in thair commimilies. becausa | S
widaly known they have boen working
wilh breedan and ressanchers.

Hit gayn plant broding comnsequanm -
Iy bocomes m waluable eniry posel for
esiabishang relatonships betwoen {arm-
g communities: and ofher research
fedds, such @ nuiren! mansgement
and consarvabon Blags



