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Introduction

• Fungi commonly attack insects, nematodes and other invertebrates in 
natural environments. 

• Some insect-pathogenic and nematode-destroying fungi can also be 
exploited as biocontrol agents, and are available commercially as 
alternatives to chemical pesticides. 



Some common fungi that parasitize insects and other 
arthropods:

Parasitic fungus Hosts

Metarhizium anisopliae Many: Lepidoptera, Coleoptera, Orthoptera, Hemiptera, Hymenoptera

Beauveria bassiana Most/all

Hirsutella thompsonii Arachnida (mites)

Cordyceps militaris Many larvae and pupae of Lepidoptera, some Coleoptera and Hymenoptera

Nomuraea rileyi Larvae and pupae of Lepidoptera, Coleoptera

Paecilomyces farinosus Many (Lepidoptera, Diptera, Homoptera, Coleoptera, Hymenoptera, Arachnida)

Lecanicillium lecanii Several, especially scale insects, thrips, and aphids

Entomophthora, Erynia and 
similar zygomycota

Various, often host-specific, e.g. Entomophthora muscae on flies, Erynia
neoaphidis on aphids

Coelomomyces spp. Mosquitoes and midges; often host-specific



Beauveria (1) and Metarhizium(2) 



Beauveria bassiana

• An adult cicada beetle densely covered 
with white sporulating pustules of B. 
bassiana that have emerged through 
the intersegmental plates of the insect 
cuticle.



Conidia of enthomo-pathogenic fungi:

B. bassiana produces cream-white 
conidia alternately on an extending tip of 
a conidiophore.

Metarhizium anisopliae
produces green conidia 
in chains from phialides

Lecanicillium lecanii produces 
clusters of conidia in moisture drops
at the tips of phialides



Sporangia of Entomophthora spp.



Infection cycle of insect-pathogenic fungi 

1. Dispesal spore lands on cuticle
2. Germination

3. Appressorium form

4. Penetration of cuticle
5. Proliferation within cuticle

6. Invasion of epidermis and hypodermis

8.    Insect death

9.    Saprotrophic growth

7.  Tissue invasion by normal hyphae Proliferation of hyphal bodies or 
yeast-like cells in hemolymph

10.    Asexual dispersal spores Asexual or sexual resting stage



Life cycle of Coelomomyces
psorophorae



European corn borer (Ostrinia nubilaris) in the stalk of a 
maize plant

Healthy insect Insect killed by Beauveria bassiana, 
showing profuse development of spores 
and hyphae on the insect cadaver



Nematophagous fungi
Fungus Behavioral group Infective unit

Oomycota

Nematophthora gynophila Endoparasite Zoospore

Myzocytium humicola Endoparasite Adhesive zoospore cyst

Chytridiomycota

Catenaria anguillulae Endoparasite Zoospore

Zygomycota

Stylopage and Cystopage spp. Predator Adhesive hyphae

Ascomycota

Arthrobotrys oligospora (Orbilia spp ) Predator Adhesive nets

Monacrosporium cionopagum (Orbilia spp ) Predator Adhesive branches

Dactylella brochopage (Orbilia spp) Predator Constricting rings



Nematophagous fungi
Fungus Behavioral 

group
Infective unit

Ascomycota

Drechmeria coniospora Endoparasite Adhesive conidia

Hirsutella rhossiliensis Endoparasite Adhesive conidia

Verticillium chlamydosporium Egg parasite Hyphal invasion

Dactylaria candida Predator Adhesive knobs and nonconstricting rings

Atricordyceps (Harposporium oxycoracum) Endoparasite Nonadhesive conidia

Basidiomycota

Hohenbuehelia (gilled mushroom – the sexual 
stage of several Nematoctonus species)

Predator Adhesive conidia

Pleurotus ostreatus Predator and 
toxin producer

Adhesive traps and
toxic droplets



The nematode-trapping fungi

Adhesive network of 
Arthrobotrys oligospora

Adhesive knobs of Monacrosporium
ellipsosporum on hyphae growing
from a parasitized nematode



The endoparasitic fungi

Hirsutella rhossiliensis at a later stage, when the body
contents have been completely colonized by the
fungus. Hyphae have grown out from the dead
nematode and produced adhesive conidia



Parasites of nematode eggs and cysts

(a) Mature healthy nematode containing
embryonated eggs. The body wall of the
female will subsequently develop a leathery
cuticle and become a cyst that persists in soil.

(b) A ruptured cyst filled with oospores of
N. gynophila. Most of the eggs are not infected,
but the absence of a cyst wall enables egg
parasites such as Verticillium chlamydosporium
to infect and destroy many of the eggs.


