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replant problem (Harris, 1991). However, it was not isolated by Mazzola (1998) in
Washington State, USA and has also not been isolated from apple orchards in British
Columbia (Utkhede, Smith & Palmer, 1992). Mazzola (1998) consistently recovered
isolates of Ph. cactorum from ARD symptomatic apple roots. Furthermore, Matherton,
Young and Matejka (1988) indicated that Ph. Parasitica Dastur (now Ph. nicotianae
Breda de Haan) may have a role in ARD. In the investigation by Utkhede, Smith &
Palmer (1992) Ph. parasitica reduced plant growth only when it was present together
with the lesion nematode Pr. penetrans, again indicating that ARD is caused by a

complex of soil microorganisms.

1.3.2.4.4 Cylindrocarpon

Jaffee, Abawi and Mai (1982b) showed that Cylindrocarpon lucidum Booth, isolated from
seedlings grown in ARD soil, was pathogenic to apple seedlings and caused stunting
and black lesions on feeder roots. This is in agreement with results from Braun (1995)
who also implicated a role for C. lucidum in ARD. In contrast with these findings,
Dullahide et al. (1994) and Mazzola (1998) consistently isolated the species C.

destructans (Zins.) Scholten from discoloured roots grown in replant soil.

1.3.2.4.5 Rhizoctonia

Studies conducted by Mazzola (1997, 1998) were the first to substantiate a role for
Rhizoctonia in ARD development. Rhizoctonia solani Kihn AG 5 and AG 6 were
isolated from stunted trees, but not healthy trees, in an orchard that exhibited severe
symptoms of ARD (Mazzola, 1997). He also found that soils not previously cultivated to
apple were suppressive towards the development of Rhizoctonia root rot caused by an
introduced pathogenic strain, while soils that had been planted to apple for two years or

longer were conducive to disease development (Mazzola, 1998).

1.3.2.4.6 Involvement of a fungal complex

Recent findings by Mazzola (1998) demonstrated that a complex that included species
of Rhizoctonia, Fusarium, Cylindrocarpon, Pythium and Phytophthora were isolated from
apple roots grown in ARD soils in Washington State. The relative dominance of these
individual species in the fungal community varied among orchards. In pathogenicity
tests, isolates of C. destructans, Ph. cactorum, P. ultimum, P. sylvaticum and R. solani
AG 5 caused extensive root rot of apple transplants (Mazzola, 1998). Isolates of
Fusarium, however, were not pathogenic or were only weakly virulent. This soil microbial

community capable of inducing ARD can develop within two years of orchard
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