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INTRODUCTION

Soil Borne Pathogens (SBPs), including dryland cereal
root rots and cereal nematodes are a major constraint to
cereal production worldwide, particularly where cereals
dominate rotations, and sub-optimal growing conditions
and or cultural practices are common. Dryland root rots
also commonly known as root, crown, or foot root rots
include a complex of fungi with one or more species of
Crown Root (CR) (Fusarium spp.) and Common Root
Rot (CRR) (Bipolaris sorokiniana (syns.
Helminthosporium sativum, H. sorokiniana, teleomorph
Cochliobolus sativus (Ito & Kurib.) Dresch.ex Dast.)).
The two most reported Fusarium species are F.
pseudograminearum (formerly F. graminearum Group
1, Teleomorph Gibberella coronicola) and F. culmorum.
Furthermore two groups of microscopic nematodes are
commonly found on wheat roots and include several
species of the Cereal Cyst Nematode (CCN) Heterodera
spp. and at least two important species of the Root
Lesion Nematode (RLN) Pratylenchus thornei and P.
neglectus. Frequently two or more SBPs can occur in
the soil at one time and hence a holistic approach in
management based primarily on resistance but where
possible integrated with rotational options is required.

Yield loss caused by these SBPs has been reviewed and
documented in many regions of the world including
Europe, America and in particular the more marginal
cereal production areas of West Asia, North Africa,
Australia and Canada with losses reported between 3-
50% (2, 3, 4, 5). Similarly in Australia SBPs including
CR, CRR, CCN and RLN cause significant yield loss to
cereal production in Australia in the order of
104MAus$/yr (1). Wheat is a food staple for much of
West Asia and North Africa where rainfed monoculture
cereal production is common. In order to provide
effective control of SBP where other integrated control
options such as rotation are limited, the use of host
genetic resistance, which is defined as a reduction in the
multiplication of the pathogen, is one of the best
methods to control these diseases.

MATERIALS AND METHODS

Fifty seven wheat lines were identified globally with
resistance to one or more of these pathogens through the
joint CIMMYT /Turkey efforts to work on SBP with
other international partners. These were compiled and
distributed by CIMMYT to more than 24 partners
globally, with 14 of these in Australia and 10 overseas.
The material was screened under replicated greenhouse
or field conditions against local pathogens of
importance. The known molecular disease resistance
markers for cereal cyst nematode (Crel and Cre3) and
currently available QTLS for CR (2B Sunco, 1A and 1D
2-49) were also used on a limited set of the germplasm.

RESULTS AND DISCUSSION

The data has indicated that more than 25% of the lines
express root disease resistance to more than one SBP.
The published genes for CCN were effective but had
variable reaction depending on the country, and several
of the synthetic hexaploids from CIMMYT were found
to provide new sources of CCN resistance in several
countries. CR resistant sources were validated, with
several of these offering resistance to the related foliar
pathogen Fusarium head scab (F. graminearum and F.
culmorum). Molecular markers for CCN, RLN and CR
were used to identify known resistance QTLs, Some of
the most useful multiple disease resistant lines are given
in Table 1, and their reaction to the most important SBP
in Australia and regional locations in Table 2.

The most useful and effective sources of multiple root
disease resistance have been identified and confirmed
for Australia and other global locations which should
serve as valuable sources for breeding programs.

As indicated in Table 1 the value of the germplasm is
determined not only by its disease reaction but also its
adaptability and easy use within a breeding program. It
is clear from some of the most promising sources of
multiple SBP resistance that some very adapted
germplasm is available. Furthermore, this work should
help prioritize the sources which could undergo further
genetic studies to understand where the resistances are
found and how they can best be deployed.
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Table 1: Selected entries from the 1% Root Disease Resistance Nursery which have been validated as multiple sources of
SBP (Soil Borne Pathogen) resistance.
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Table 2: Performance of selected entries from the 1* Root Disease Resistance Nursery which have been validated as
multiple sources of SBP (Soil Borne Pathogen) resistance against cereal cyst nematode, root lesion nematode, crown rot
and Fusarium head scab from different regional collaborators.

R: Resistant, MR: Moderately Resistance, MS: Moderately Susceptible, S: Susceptible, HS: Highly Susceptible. TOL:
Tolerant, M TOL: Moderately Tolerant. Blank —no data available.
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