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ABSTRACT
Field surveys in late September showed that larvae of Manduca sexta (L.) (Lepidoptera:
Sphingidae) were found on the upper leaves and floral parts of mature tobacco plants whereas larvae
of M. quinquemaculata were consistently found on young shoots of tobacco plants cut at ground
level. Behavioral analyses of both species of moths showed that they preferred young, growing
leaves of tobacco over maturer leaves for oviposition. However, the host-seeking flight pattern of M.
sexta was high and M. quinquemaculata was low in relation to the floor of an experimental cage.
The flight patterns may account for the difference in site distribution of larvae.
INTRODUCTION
A common feature among phytophagous insects is their restricted feeding habits. They do not
share all plants but rather apportion themselves on different species or groups of plants. Some
insects are rigidly confined to certain plants and do not or cannot feed on others. These are the
hostplant-specific or oligophagous insects. Fraenkel (1953, 1956) has persuasively argued that the
oligophagous insects are restricted feeders because they respond to specific plant chemicals, the socalled secondary plant substances. These are limited in distribution and act as token or feeding
stimulants. Chemical, behavioral, morphological, and electrophysiological evidence to date have
clearly substantiated this viewpoint (Schoonhoven 1967, 1969, Schoonhoven and Dethier 1966,
Dethier 1970). Within the range of plants possessing a particular or related token stimulant for an
insect, other chemicals in some of the plants act as deterrents, repellents, or toxins and thus further
narrow the number of plants suitable as food (Fraenkel 1969). Examination of the foodplants of the
Colorado potato beetle, Leptinotarsa decemlineata Say (Hsiao and Fraenkel 1968a, 1968b) and the
tobacco hornworm, Manduca sexta (L.) (Yamamoto and Fraenkel 1960a) shows the variety of
interactions which may occur. Some plants are readily consumed, some are slightly consumed, some
are suitable for growth, while some are toxic or inhibit development. Although investigations into
the requirements for feeding show that simple compounds such as sugars, salts, and certain amino
acids act as feeding stimulants, they are not as decisive as the token stimulants or deterrents in
determining choice of plants for feeding or for oviposition. Evolution of phylogenetic groups of
insects, especially the butterflies, has been linked with the evolution and distribution of the complex
chemicals which regulate their behavior (Ehrlich and Raven, 1965), and thus, when viewed in the
perspective of today, the hypothesis that complex plant chemicals regulate the selection of plants by
insects has stimulated research at various levels of biological organization.
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