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ABSTRACT
Many pathogens of insects, particularly those in which the life cycle includes an obligatory
phase in the host, produce obvious signs of disease that permit the type of causative agent
to be readily identified, and subsequently isolated and characterized. Some typical
examples are the various virus diseases of lepidopterans, rickettsial diseases of most
insects, and fungal and protozoan diseases in general. Determination to type, and in many
cases a more specific identification, can be made on the basis of the gross pathology
caused by the pathogen, and a determination of the cytopathology based on examination of
host tissues by phase microscopy. Where such methods do not lead to a definitive
identification, the diseased specimen and/or pathogen can be referred to an authority for a
more accurate diagnosis and identification.
Bacteria differ from most other pathogens in that, as important as they have become in insect
control, they have become in insect control, they only rarely cause obvious disease in field
populations under natural conditions. Infection of scarabs by Bacillus populliae, where the larvae
turn milky white due to the accumulation of sporulated cells in the hemolymph, is an interesting
exception, and there are a few others, but strains of the most commonly used bacterial control agent,
Bacillus thuringiensis, produce no definitive gross signs of disease prior to death. This is largely
because B. thuringiensis kills insects through the action of toxins, without, in most cases,
proliferating throughout the body before the insect dies. Thus, moribund or dead insects in which
no cause of disease is obvious are good sources of B. thuringiensis isolates, as are frass, detritus
from insect habitats, and soil.
Once an isolate of B. thuringiensis has been obtained, it can be characterized in regard to
several properties. One of the most useful characteristics is the toxicity to various insects, which
can really only be determined by bioassay. Where international standards have been developed, the
relative toxicity of a new isolate should be determined in comparison to the standard through
bioassay. Other useful characteristics include flagellar and crystal serotype, plasmid complement,
number and mass of parasporal body proteins, and structure of the parasporal body. These
characteristics in combination can provide a definitive identification for isolates of B. thuringiensis.
The purpose of this article is to provide a broad overview of the principles and methods used to
diagnose insect diseases, and isolate and characterize the pathogens that cause their diseases. I will
focus my attention on bacterial pathogens, with particular emphasis on defining properties useful to
those of us who are primarily interested in the discovery and development of bacteria that can be
used to control insect pests and vectors of disease.
The diagnosis of insect diseases is really no different than the diagnosis of diseases of other
types of organisms, such as plants and vertebrates. Diagnosis is a combination of specific
information and skill. The informational component involves specific facts about the pathogens and
pathologies they cause, and can be learned quite readily through training or textbooks; the skill
takes practice and

