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Take-all and the Wheat Genetic Improvement Network (WGIN)

The name take-all was used in Australia in the 1870s, but was recognised as carly as 1852 as a devastating
diseaye of wheat. It is a damaging root discase and if severe symptoms vecur around anthesis, then the cEnp
often shows as stunted, prematurely ripening plants (Fiz, 1),

The disease severely redoees yielkl beeause the grain from the infected plants 1s otten small
el shrrvellad: As the plant dies prematurely 1t does not make full use of the available soil
nitrogen, Work at Rothamsted has shown that o severe Iy inlected crop can teave as much as

thiree times more noneral Noan the top S0em laverof sonl, compared to a crop with anly shel
nlielion (P 2
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Tukee-all 15 a patehy discase and beine able to predict when a severe outbreak will occur has always been difficull. However,

there are known factors which can encourage the disease .--l'l';..'LTl.-I':_'. it s nmportnl w prepare for crops at risk. For example,
s0ils low in either phosphate or potash (i.e. below index 77 will inerease the risk and any amendments should be made betore the
break-crap. Cereal volunleers and o number of wild and cultivated grasses can act as carriers of the lake=all fungzus and should
be rigorously controlled during the break-crop vear. Cereal volunieers belween crops (so called 'zreen bridze't should not be
allowed to develop as this will maintain soil inoculum longer and lead to a higher risk. Cultivation metlind can affect discase
sevelily in showtratations, Moughing, where the most ‘Th..l vemoculun s buried and less inlective Invculum is broughi (o the
surface. lends to develop less disease than nummal nillage. where the inlective inoculum remains in place.

o

The Wheat Genctic Tniprovement Nevwork (W GIN project funded by ur‘r'l whireh started m 2003 Tor fuether iformlion soe

wwwowrinorguk ). has two overall aims. Firstly, 1o generate pre-breeding material carmying novel traits forthe use by ['IILCI’J]['!':’

companies, and secondly, to deliver accessible teelmolozivs thereby \_.'I.‘--.IT!”_'_ =.hr: means are available to produce ne
arted 1 the autwmn of 20003, were designed 1o sty I|||._'

nitrepeen use cfficiency of different NW Luropean commercial winter wheat cultivars, Maost of the cultivars chosen had good
]'Hlmd making qualities, and meloded Betl coreen s fon

improved cultivars, Withan this project o series of expert *“-*n'n;, sl
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Fhe expermments, all grown as first wheats, tested 22 cultivars at
three or four nitrogen rates (350K b ), m randomised block
dosigms of three repbicates: In the 19805, trials ar Rothamsted
suggested that cultivarsamay differ i therr ability to build up the
take-all fungus at the stan of an epudemic. These  luree
cxperiments, of O vears dunion, provided an opportunity
further test this hypothesis. 1he take-all infectvity of the sonl (i.e
meculum) was medsursd by oosel core bioassay, using wheal
secllings as bail, Rescarch at Rothamsted has shown that the
amount of moculum i the soil after harvest was positively, and
lnearty, related W the severity of dsease i the Tollowing wheat
CTUTH The: Ti.'gII'L'.'G'\iHH coefficient (1.e. slope of the ling) was not.
however, consistent belween CIrops oF vears so 11 has limited

preictive value, This is probally beeaose the relationship s
dependent on many variables such as weather, soil nutnients
fespecially: phosphatel, culuvation practices and the sowme date
ol the sulyseguent crop

[Lesults Trom the ficst three veéars of the WO tals shovweed il
cultréars could appareently Tl up take-all mecalom i the sotl
dillerennalby doring the groswah of the first crop. The culuvars
could be grouped according to their ability to bld up the fungus,

v Cadlenes, Cordiale, Mererae
Medivm: Biband. Monopol, Sossons;
Fligehe: Hereward Avalon, Fagomes

The grouping of the cultivars 11 2007 was 1 broad agréenent with
previous years (b i3y

% Roots infected

The current bivassay approach for measuring take-all inoculum m the soil 15 not commercially viable. However, a molecula
technique for measuring take-all DNA m the soil has been developed o Australia (called PreDicia By and has recently been
suceessully testad in New Zealand. The test, which is based on real time PCR. is now being evaluated at Rothamsted theoueh
0 MG A B aver project |



Triticum monococcum, an ancient relative of wheat, is a rich source of resistance
to septoria tritici blotch discase

He-Cluen Jing, Riciard Gufrerrdae. Kir Hummond Kosack, Kothamsted Researeh

Septania tritiei bloteh is an important foliar disease of wheat cansed by the Tungal pathosen Septoria tritici Ueleomonh
Mycaspaerella graninicela), In the July 2007 RRA newsietter a fll deseription of this disease and its economie impact is

ERSRIY

Brecdmg for resistanee 15 one of the most efficient and economical appreachies T discase control Towever, the current
geneponl ol hexaplonl wheal has failed 1o provide adeguate and durnble Protection awainsl septoriz rite bloteh: 10is therelore
necessiry o expand the repertotre o available resistance genes. feiticion momacoccint s o diplaid cinkom wheat ¢2n=2y=14,
ATAT ) elosely related o he ealiivated hexaploid wheat. 1t was domesticated SO0 yearsapo m Fertile Crescent and dominated
carly humin farming activity, However, T monococonm has been mfrequently vsed s heat bresdime, This distinet history of £,
somtoeoces as well as the avalabality of many land races makes thas specics potentially gselul for penelic improvement ol

ciltvated sl

Al Rothamstied Rescarceh, £ aonecovenm has been explored for resistance o septonia tetien hlateh disease throueh the delv
funded Whear Genetic Iprovemenl NMebwork [WEINY (wowwe W Lilborgauko We asseomblad o vlobal collection of 7

monoceccrt accessions and seleewed oty for devsled assessment of resistance to septonia tilici bloteh Since 2000 field
Cxpertments were carnied out fon foor consceutive years at multiple sites and the results indicate that 7 sanocacenm has o high
level of Bost resistance: 'Uhis is oo Gested s the complete inhibition of the termation of necronie lesions angd aseso | |=_‘,-'l'||ii|i:|-

derived spores (Figure | top pancl). Cytological analysis showed that £ monoveccwn was ver woelTeetive i ocking the fungal
hyphal growth and development when the fungus entered leaf tsste through the natural apenings (stomata) (Fiure | botlom
right panel). This resistance was foumd nall the aceessions tested suggesting that it s geomaon tend i 7 mremoeocemm, Thus, §

ArecoCei 1 o good souree ol resislanes o Sepsoriag e

Figure 1. Aligh level ol resistunce (o seplona tringi blowch disease 15 found in 7 memiencenm aceessions. ['op panel shows the

nd wheat

severe disease symplonns in the Geld plots of hexaple

e ol the leal breathing pores in hexaploid wheat
which was absent in 7 menococeron. This result has been confirmed ind=years of el trals ol Rothamsted Resaarcli, 'The lwo
high magnilication level vicws shown m the bottom two panels were taken nsing o Svanning Electron Microseopy al the
|hl.Jl:li‘l:i_:.:‘_lI”:r Llnitan Rothenmsted Research
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To understand the genetic basis of the oo, we charactenised m detall the responses of 1
slled environments using a seedling atached-leaf assav. Lnder
gjority of the T ssions still exhibited high resistance and inhibited disease
development (e Fipore 2 MDRO4 vers iptoms were observed inoa few accessions, for example

MDROODZ i Figure 20 We then made between the resisiant accession MDROA3) and the susceptible accession
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information, we conld complete a cenetic analvsis and show th

Seproria triti
renome has recently been sequenced (httpzwwwjgidoe.go

{Faeure 2ot conlerming resistance 1o i isolate TPOI23

iaalate was chosen for the

suggzesting that the resistance is dominant or semi-
ulations asw =_lI a3 Icstc-.'l Iomdvidual plants for ther responses to
ar markers called Sunple Sequence Repeal (55R)
ure 2b ). By combining these two pieces of
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Fivore 2. [denlification ol o génetic Jocus confernmg resistance to septort o) disease w £ meonococewnr, (2) A diagrm
.alu.mm.. e penctie analysis of Tesistnes susceptibility o septoria e blorch disease using an inter-cross T hvbrids and
an I searepating population. (h) Lhe responses of the 12 USROG and siscepible (MDROO2Y T monncescomn
geeessions and their I hybrids 1o infection by 5 arcr solate IPO3230 (e A dingram showing the chromosomal
locanan ol Sl mee bt weknesan S5R marker loci on 7TA

nt {rom all

Phe leeatien ol the TmSih] s surprisingly ditfer

conferring resistanee (o seploria ritic blowh The resul
which mluenees the culeome of this interaction.

I summary: this study at Rothamsted Research hias <how
resistance to septoria triticl hlotch disease. T
improvement. Please refer to our recent publications for further
{ monecoccnm introgression lines to introdue i

mrecocenm Al

Diates Tor vour diary.,.

[1ih & 1200 June 2008 - Cereals 2008
26th June  KRA Science Day
Tdth Movembor - WOTN Stakelwlde

echnoe

L REA 2008
Alsu uls Wi, rothira.eng

Edited Dy:  Mary-Louise Burnett

HHA s 1he Memhbers® Assoelntlon of Hotha

HRA Is 0 compnny Limited by Guarantée. Beghtensd in England No. 75939
Reghtered Chivley Mo, 208226

Reghstered Offlce: Rothamsted Research, Harpeaden, Mertfordshive. ALS LI

il that T

[E5 S i L

previously known 5r0 genes which are located on 12 other
chennosemes inoculiivated hexaploid wheat. This result implies

that T menccaccrm may have many unidentified genies

t also indicates thar another region of the wheat genome has evolved

memacaconm deserves meee attention for exploiting novel

has many other trails which can be utilised for wheat genetic
letails =

A1 Rothamsted we sre currently generaling wheadl —
o enltivated hixaploid whial

[1] Tgaral [ 20078 Fapr Bee SRV 37493704

[2] Jingetal, 2005, Mew Patedasizi(inpress)

For further information regarding RRA and / or Rothamsted Research
il Mary-Loubse Burnet
l Hesemreh, Hurpenden
rishire. ALS 200
THI1IY ext, 2445

Telephome +44 (1) 1582
Fax +44 (@) 1582 Te0961

E-mall mary=louise. burnettid bhsreac.uk
Rothamsted Research Wehsite www.rothamsted.oc.ok




