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Postharvest diseases of fruits and vege- 
tables cause major losses in food pro- 
duction. It is estimated that in the United 
States, approximately 24% of harvested 
fruits and vegetables is lost to postharvest 
spoilage (23). Such estimates are conser- 
vative, since they are generally based on 
assessments made at one point in the 
food system. No one has evaluated the 
accvrnuIative postharvest losses of fruits 
and vegetables that occur during harvest- 
ing, processing, storage, transportation, 
on the grocery shelf. and in homes. In 
addition, we have no estimates of post- 
harvest losses that occur during food 
preparation in restaurants and fast-food 
outlets. In developing countries, where 
sanitation and refrigeration are lacking 
or minimal, postharvest losses are even 
greater, amounting in many cases to aver 
50% of the harvested crop (2). 

Despite the magnitude ofthe problem, 
plant pathglogists have not given 
postharvest diseases the priority they 
warrant, in part because an abundant 
food supply in developed countries has 
masked the severity of postharvest losses. 
Most research has been directed toward 
improving and protecting crops in the 
field or greenhouse. This lack of atten- 
tion is reflected in graduate programs at 
many universities where little consider- 
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ation is given to postharvest pathology. 
'Until recently, there have been a num- 

ber of effective fungicides for the control 
of postharvest diseases of fruits and 
vegetables. Some of these, such as the 
systemic fungicide benomyl, are effective 
at reducing postharvest decay and 
extending the shelf life of produce. 
However, these fungicides are becoming 
less effective because postharvest 
pathogens are developing resistance to 
them. Also, recent health concerns over 
pesticide contamination of food have 
precipitated the complete withdrawal of 
a number of key fungicides from the 
market (19). These deveIopments have 
lessened our ability to control posthar- 
vest diseases and have stimulated explo- 
ration for alternative technologies. To 
address this problem, researchers from 
the USDA-ARS Appalachian Fruit 
Research Station in Kearneysville, West 
Virginia; Laval University, Quebec, 
Canada; Tuskegee University, Tuskegee, 
Alabama; and the Volcani Center, Bet 
Dagan, Israel have formed a working col- 
laboration. This paper describes our co- 
operative research on utilizing induced re- 
sistance to control postharvest diseases. 

Alternatives to Fungicide 
Antagonistic microorganisms were 

recently developed as "living fungicides" 
for the control of postharvest diseases 
(27,28). Some have been patented, shown 
to be effective in large-scale tests, and 
targeted by industry for cammerciaIiza- 
tion (27). However, it appears that con- 
trol of postharvest diseases with antago- 
nists often is not as consistent as control 
with synthetic fungicides. Therefore, it 

may be necessary to combine antagonis- 
tic microorganisms with other forms of 
biological control such as natural fungi- 
cides and elicitors of defense responses 
(25). 

Plant resistance has been the corner- 
stone of control strategies for plant dis- 
eases. However, in harvested commod- 
ities, we have only recently started to 
explore resistance as a means of cantrol- 
ling postharvest diseases. Ironically, 
breeding programs aimed solely at the 
seIection of harvested fruits and vege- 
tables for tenderness and lack of astrin- 
gency may have inadvertently depleted 
~hese commodities of phenolic com- 
pounds and cellular structures that 
impart resistance. Funhemore, unlike 
vegetative plant tissue, harvested com- 
modities are stnescing rather than devel- 
oping. The senescence process generally 
reduces resistance responses in harvested 
commodities. These negative factors may 
have contributed to a lack of embhasis 
on disease resistance in harvested fruits 
and vegetables. 

I n  our experience, induced resistance 
holds promise as a new technology far 
the control of postharvest diseases. Both 
physical and biological agents can elicit 
resistance responses in harvested fruits 
and vegetables. Heat treatment, wound- 
ing, gamma radiation, UV-C light, antag- 
onists, attenuated strains, and natural 
compounds have a11 been suggested as 
elicitors of resistance in harvested crops 
(Fig. 8). I n  this article, we discuss the 
use of low-dose UV light. natural com- 
pounds, and antagonistic microorgan- 
isms as elicitors of resistance responses 
in fruits and vegetables. 
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