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Density-Dependent Parasitism of the Soil-Borne Nematode
Criconemella xenoplax by the Nematophagous Fungus
Hirsutella rhossiliensis

B. A. Jaffee, J. T. Gaspard, and H. Ferris
Department of Nematology, University of California, Davis, California 95616, USA

Abstract. Spatial sampling was used to investigate temporal density-de-
pendent parasitism of the plant-parasitic nematode Criconemella xenoplax
by Hirsutella rhossiliensis in three peach orchards on eight sample dates.
The patches of soil in which the nematode and fungus interacted were
assumed to possess similar density-dependent dynamics and to be small,
independent, and asynchronous. Furthermore, sampling of separate patches
was assumed to provide similar information with respect to density de-
pendence as would temporal (repeated) sampling of the same patch. Percent
parasitism was dependent on the number of C. xenoplax/100 cm3 soil (P
= 0.0001). The slope was unaffected by orchard or date but ranged from
0.0001 to 0.0043 depending on distance from the irrigation furrow. The
relative shallowness of the slope and the large variation in percent para-
sitism not explained by nematode density suggest that H. rhossiliensis is a
weak regulator of C. xenoplax population density.

Introduction

The probability of a host being attacked by a parasite is often thought to be
dependent on host density [1, 3]. When hosts are rare, encounters between
hosts and parasites are unlikely, and the parasite has little effect on host pop-
ulation density. When hosts are abundant, parasite reproduction or aggregation

* results in temporal or spatial increases in density. As parasite density increases,

encounters become frequent, and the parasite can limit host population growth.
Density-dependent suppression of hosts by parasites is defined as regulation
[4]. Determination of the nature of regulation increases understanding of the
parasite’s potential to suppress the host population and provides information
on the stability of host and parasite numbers [1-4].

Regulation of soil-borne nematodes by fungal and bacterial parasites is poorly
understood. Linford et al. [1 5] implied that nematode-trapping fungi regulated
the plant-parasitic nematode, Meloidogyne sp., but parasitism was not quan-
tified. Subsequently, Cooke [7] showed that parasitisma of nematodes by nema-
tode-trapping fungi was unrelated to host numbers. Perry [16] included regu-
lation by obligate fungal parasites in a model describing the population dynamics
of the plant-parasitic nematode Heterodera avenae. Density-dependent para-
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