
E L S E V I E R  Applied Soil Ecology 2 (1995) 33-43 

Applied 
Soil Ecology 

Changes in microbial populations of an avocado plantation mulch 
suppressive of Phytophthora cinnamomi 

M.P. You, K. Sivasithamparam* 
Department of Soil Science and Plant Nutrition, School of Agriculture, The University of Western Australia, Nedlands 6009, W.A., Australia 

Accepted 15 July 1994 

Abstract 

The microorganisms inhabiting organic mulch applied in avocado orchards in Western Australia were studied to determine 
their role in the suppression of Phytophthora cinnamomi. Populations of aerobic bacteria, fungi and actinomycetes within the 
organic mulch changed with time. Temperature and moisture levels of the mulch were positively correlated with the microbial 
populations. Bacterial and actinomycete numbers tended to increase following incubation of the mulch infested with P. cinna- 
momi. The infectivity of P. cinnamomi after 3 weeks of incubation in the mulch was negatively correlated with populations of 
fungi and actinomycetes. 
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1. Introduct ion 

Organic mulch applied in avocado orchards has been 
reported to suppress Phytophthora cinnamomi (Broad- 
bent and Baker, 1974). It is considered that the micro- 
bial antagonists of P. cinnamomi in these mulches are 
one of the major factors responsible for the suppressi- 
veness of the soil. These factors deserve examination 
in detail as potential exists to exploit them in commer- 
cial plantations. The microbial populations of the 
mulch are considered to affect the severity of root-rot 
in avocado (Cook and Baker, 1983). Chen et al. 
(1988a) suggested that the high microbial populations 
in a plant growth medium can result in the medium 
becoming disease suppressive. As microbial popula- 
tion levels are generally correlated with temperature 
and moisture content of soil (Alexander, 1977), these 
populations are expected to change during the year with 
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seasons and environment. The change may vary with 
soil types affecting their suppressiveness or conducive- 
ness. Heat, chemical or irradiation 'sterilisation' of 
soils, crop sequence and tillage, which cause a major 
disruption of the micro-environment and/or microbial 
balance do affect biological activity and/or microbial 
balance associated with disease suppressiveness of a 
soil (Menzies, 1959; Broadbent and Baker, 1975; Cook 
and Baker, 1983). 

The objectives of this study were to monitor the 
changes in aerobic bacterial, fungal and actinomycete 
numbers in the avocado mulch during the year and to 
investigate changes in the microbial numbers after the 
infestation of the mulch by P. cinnamomi. Changes in 
the microbial numbers was related to temperature, 
moisture content and pH levels of the mulch at the time 
of sampling. 
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