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In connection with the problem of resistance to herbicides, we are 
concerned primarily with differential toxicity of herbicides to plants. 
We appreciate the difficulties in attempting to destroy the noxious 
species without damaging crops and other beneficial plants. There also 
exists the problem of upsetting a balance which might permit a species to 
become more abundant because of the elimination of competing species. 

In considering the broad aspects of this symposium, we are also con
cerned with the important matter of inherent resistance of plants or 
animals to parasites and diseases. I am sure all of us recognize the poten
tial importance of the development of plant strains resistant to insect 
or disease attack. 

In the entomology field, we are concerned with the aspects men
tioned, but in addition are faced with a serious phenomenon wherein 
certain species of destructive insects have, through segregation of resist
ant individuals, developed strains that are immune to insecticides used 
for their control. Being an entomologist, and having been closely asso
ciated with this problem, I am more familiar with the difficulties en
countered in attempts to overcome this serious resistance problem. 

It might be in order to review briefly the status of the acquired 
resistance problem as it relates to insects and insecticides. We have 
known for many years that insects in time have the ability to become 
resistant to chemicals used for their control. The codling moth, a serious 
pest of fruit, developed considerable resistance to arsenicals many years 
ago. Ticks have also become resistant to arsenicals in some parts of the 
world. The red scale, a pest of citrus, developed resistance to hydrogen 
cyanide gas, and strains of thrips became highly resistant to tartar emetic. 

Although the importance of insecticide resistance was recognized 
because of these early experiences, the real significance of the resistance 
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problem has been emphasized during the past decade because a number 
of highly important insects which transmit diseases to man became 
highly resistant to DDT within such a short period of time. It is now 
well known that house flies in all parts of the world become practically 
resistant to DDT following two or three years of intensive use of the 
insecticide. Moreover, the insect quickly becomes resistant to chlorinated 
hydrocarbon insecticides substituted for DDT. A number of species of 
mosquitoes in this country and other parts of the world have also become 
resistant to DDT. About two years ago the United Nations personnel 
were faced with a problem of controlling DDT-resistant lice in Korea. 
The body louse, as is well known, is the transmitter of epidemic typhus, 
one of the most important diseases of man. Recent information has also 
shown that bed bugs, cockroaches, and possibly fleas have become 
resistant to DDT or chlordane. Although the appearance of insecticide-
resistant strains of medically important insects represents a serious prob
lem, there is reason for even greater concern over the appearance during 
recent years of resistant strains among insects attacking food and fiber 
plants. The production of adequate food and fiber is of course a major 
world problem. Therefore, if insects affecting agricultural products show 
widespread resistance to the newer insecticides, much of the progress 
we have made in this field will be nullified. During the past few years, 
red spider mites which attack a wide variety of crops have become 
resistant to phosphorus insecticides as well as other new insecticides 
being used for their control. The potato beetle, cabbage looper, im
ported cabbage worm, grape leafhopper, potato flea beetle, lygus bugs, 
and certain other species have been encountered in various parts of the 
United States which are resistant to DDT. Unexplained erratic results 
have also been reported in connection with the control of the codling 
moth with DDT, cotton leafworm with toxaphene, the cotton aphid with 
BHC, and the lone star tick with toxaphene. Entomologists with Federal, 
State, and Industrial Institutions are greatly concerned about this prob
lem and are doing as much as possible to keep abreast of developments 
and to investigate ways and means of avoiding or overcoming the 
insecticide resistance problem. 




