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Abstract The most frequently isolated fungi from
lesioned and non-lesioned segments of wheat roots
collected from fields infested with Pratylenchus
neglectus were Fusarium oxysporum (Fo), F.
acuminatum (Fa), F. equiseti (Fe), Microdochium
bolleyi (Mb), Gaeumannomyces graminis (Gg),
Bipolaris sorokiniana (Bs), Pythium irregulare (Pi),
Pyrenochaeta terrestris (Pt), Phoma sp., and
Ulocladium atrum. In a glasshouse experiment,
some of the above fungi plus Rhizoctonia solani
(Rs) were tested singly and in selected combinations
with and without/3, neglectus. Number of nematodes
per plant and per gram dry root and severity of root
lesioning showed a positive interaction between
some of these fungi and the nematode. Inoculation
with Rs, Mb, Bs, Gg + Fe, or Pi resulted in
significantly higher nematode populations perplant
or per gram dry root. However, with Gg + Rs,
nematode numbers were reduced. Pt, Pi, Fo, or Gg
+ Fe in combination with the nematode significantly
increased severity of root lesioning.
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INTRODUCTION

Species of Pratylenchus Filipjev 1936 are obligate
plant parasites (Sher & Allen 1953). They are
polyphagous, migratory endoparasites, often
primary pathogens that infect roots of many plants
of agricultural interest and are associated with root
rot of cereals. Wheat (Triticum aestivum L.) is a
major host of root lesion nematodes (Pratylenchus
spp.) in Australia (Vanstone & Taylor 1992). Root
lesion nematode, Pratylenchus neglectus (Rensch
1924) Chitwood & Oteifa 1952, is widespread in
South Australia, infecting cereals and other crops
grown in rotation with cereals (Vanstone 1991).

Since Atkinson reported in 1892 that Fusarium
wilt of cotton was more severe in the presence of
root knot nematode than in its absence, a number of
interactions between nematodes and fungi have
been described. In the United States, P. neglectus is
often associated with the fungi Verticillium dahliae
and Rhizoctonia solani which cause wilt of potato
(Scholte & s'Jacob 1989). Benedict & Mountain
(1956) in Canada also found that significantly more
damage occurs when P. neglectus occurs together
with R. solani on wheat roots than when they occur
separately.

However, in Australia, the interaction between
P. neglectus and root rotting fungi has not been
clearly defined. The aim of this study was to
investigate the possible interaction of P. neglectus
and root rotting fungi of wheat.

MATERIALS AND METHODS

Field samples
Root samples of three wheat cultivars ('Spear',
'Condor', and 'Molineux') were taken at four sample
dates (6, 10, 14, and 18 weeks after sowing) from
two field sites (Stow and Palmer, South Australia)
infested with P. neglectus.



182 New Zealand Journal of Crop and Horticultural Science, 1994, Vol. 22

Isolation of fungi and nematodes

Fungi were isolated from the roots of 20 individual
plants of each wheat cultivar at each site and at each
sample date. Roots were washed free of soil under
running tapwater. Two lesioned and two non-
lesioned root segments (<1 cm) from each plant
were surface disinfested (2.5% sodium hypochlorite
for 60 sec, then washed in three changes of sterile
distilled water). Each root segment was divided into
two parts—one plated on half strength Potato
Dextrose Agar (PDA) with antibiotics (Harris &
Moen 1985) and one on a selective medium for
Pythium and Phytophthora species (Ali-Shtayeh et
al. 1985), and incubated at 25°C in the dark. All
fungi isolated were subcultured to PDA and
exposed to a 12-h photoperiod to improve sporu-
lation (Burgess 1988). Fungus identifications were
made microscopically.

Nematodes were extracted from seminal and
crown roots separately in a mist chamber (Southey
1986) for 4 days and then counted. Roots, for
misting, were not separated into lesioned and non-
lesioned sections.

Glasshouse interaction tests

In a glasshouse experiment, the first eight of the
fungi listed in Table 1 plus R. solani Anastomosis
Group-8 (AG-8) were tested singly and in selected

combinations with and without P. neglectus on
seedlings of 'Spear' wheat. R. solani was included
in tests as it is a major pathogen of wheat in South
Australia, although it was not isolated from field
samples.

The soil used was a sandy loam from Stow,
South Australia (where root samples were taken)
with a pH of 6.5. The soil was pasteurised with
steam at 70°C for 40 min. Plastic cups (600 ml) with
no drainage holes were filled with 750 g of soil
which was then watered with distilled water to field
capacity.

Fungus and nematode inoculum
Fungus inoculum was prepared on ryegrass seed
that had been autoclaved at 121 °C for 1 h on each of
three succcessive days. F. acuminatum, F. equiseti,
F. oxysporum, M. bolleyi, B. sorokiniana, or P.
terrestris were added to the soil at 2% w/w, R.
solani (AG-8) was added at 15 infested ryegrass
seeds per cup, G. graminis at 0.05% w/w, and P.
irregulare at 0.1 % w/w. Fungi were tested singly
and in combinations of Gg + Rs, Gg + Mb, or Gg +
Fe. The inoculum was thoroughly mixed with the
soil. Seeds of wheat cultivar 'Spear' were surface
disinfested in 2.5% sodium hypochlorite for 60 sec,
then washed with three changes of sterile distilled
water. Two pre-germinated seeds were sown in
each cup at a depth of 2 cm.

Table 1 Mean isolation frequencies (%) of fungi from lesioned and non-lesioned segments of
seminal and crown roots of three wheat cultivars over four sample dates at two field sites.

Fungi

Fusarium equiseti (Fe)
Microdochium bolleyi (Mb)
Gaeumannomyces graminis
Pyrenochaeta terrestris (Pt)
Fusarium oxysporum (Fo)
Fusarium acuminatum (Fa)
Pythium irregulare (Pi)
Bipolaris sorokiniana (Bs)
Periconia sp.
Cylindrocarpon sp.
Ulocladium atrum
Embellisia chlamydospora
Phoma sp.
Ulocladium botrytis
Pythium graminicola
Alternaria sp.
Colletotrichum sp.
Macrophomina sp.
F. graminearum Group 1

Seminal

20
22

(Gg) 20
5
7
5
3
2
2
4
2
1
2
0
1
1
2
2
0

Lesioned

root Crown root

32
19
16
9
8.5
9

10
7.5
5
2.5

.5 2

.5 2.3
2

.8 1.8
2.5

.2 1
0
0
0.2

Non-lesioned

Seminal root

1.5
3.5
2
2
0.5
0
0
0
2
0
0.5
0.5
0
0.2
0
0.3
0
0
0

Crown root

2.6
3
1
5
0.3
2
0
0
2.5
2.5
0.7
0.7
0
1
0
0
0
0
0

Total

56
47
39
21
16
16
13
9.5

11.5
9
5.7
5
4
3.8
3.5
2.5
2
2
0.2


