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ABSTRACT 
The recessive mutation microcephalic (mc) in Tribolium castaneum affects 
primarily the head morphology, but also affects the compound eyes. One or both 
of the eyes may be missing, and when present, the eyes may vary from a single 
ommatidium to an almost normal size. This effect is temperature-dependent: 
blindness and asymmetry increase in frequency at lower temperatures, and the 
two conditions seem to be related in a complementary way. The critical time for 
the determination of eye phenotypes seems to be in the embryonic or early larval 
stage, although the eyes ate only visible in the late pupa and adult. 

The temperature-dependent expression of the eye phenotypes may be 
explained using the " morphogenetic substance" theory. 

INTRODUCTION 

This article is dedicated to Prof. Y. Kugler, in recognition of his contribution to the 
study of insects in Israel and his role in shaping my scientific career. 

Flour beetles (Tribolium) are notorious pests of stored products, but they are also 
excellent organisms for entomological research. Four volumes compiled by Sokoloff 
(1966,1972,1974,1977) contain reviews of the data on the general biology, ecology, and 
genetics of Tribolium. In particular, these organisms turned out to be very useful for 
laboratory studies of population ecology, population genetics, and evolutionary processes. 

In these fields of research, mutations affecting Tribolium morphology are very 
useful. The mc mutation discussed in the present paper is particularly interesting because it 
has secondary morphological effects with incomplete, temperature-dependent expressivity. 

The phenotypic expression of a character depends not only on the genetic 
information coded in the DNA, but also on complex interactions with other genes and with 
the environment. The effect of environmental factors on the expression of the genotype are 
illustrated by, and can best be studied with, mutant genes having incomplete penetrance 
and/or expressivity. 

Penetrance and expressivity of a gene are in fact two aspects of the same 






















