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The resistant plant is man's most energy 
efficient and environmentally safe means of 
minimizing yield losses due to plant patho- 
genic nematodes. Significant numbers of sci- 
entific years are being invested in research 
aimed at developing, understanding, and/or 
assessing resistant cultivars. 

Traditionally, the development of nema- 
tode-resistant cultivars has included four 
stages. 

I. Recognition and assessment of 
nematode damage. Such studies 
identify the need and justify the 
investment required to develop re- 
sistant varieties. 

II. Genetic manipulation: sexual re- 
combination of plant germplasm to 
introduce nematode as well as other 
types of resistance into plants with 
desirable agronomic or horticultural 
traits. Breeders and nematologists 
often collect wild plant species from 
their geographic origins for incor- 
poration into breeding schemes. 

III. Progeny evaluation: the screening 
of progeny to assess the influence of 
the nematode on plant growth and 
the plant's influence on nematode 
reproduction. Progeny which per- 
form well are taken to the field. 

IV. Field performance. An assessment is 
made of plant yield, growth, and 
nematode reproduction-population 
dynamics under field conditions. 

This approach has been reasonably suc- 
cessful. Resistant cultivars are available in 
such crops as beans, citrus, cotton, tomatoes, 
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and tobacco. However, attempts to develop 
nematode resistance in some other crops 
have been thwarted by an apparent lack of 
resistant germplasm (Cucurbitaceae in- 
fected by Meloidogyne spp.). In other in- 
stances, resistance is known to occur in wild 
species found to be sexually incompatible 
with their agronomically desirable relatives. 

Technological advances in tissue culture 
techniques, somatic hybridization, and ge- 
netic engineering may be useful in solving 
problems of sexual incompatibility. They 
may also aid programs by shortening the 
time period involved in cultivar production 
(this is particularly important in perennial 
crops where several years growth occurs be- 
fore flowering). And they may increase field 
resistance stability by increasing the po- 
tential for incorporating multiple genes or 
horizontal resistance into agronomic crops. 
Protoplast procedures are being examined 
and adapted to introduce nematode re- 
sistance into crops where none previously 
existed. 

The value of research on the physiology 
of resistance has been generally overlooked 
in the process of developing resistant vari- 
eties. Research results on the mechanisms of 
plant incompatibility to nematodes have 
generally been treated as descriptive facts. 
However, definitive results in this area could 
provide useful tools and insights into the 
development of resistant varieties. Such re- 
search could, for instance, be used to guide 
plant breeders in the selection of parent 
crosses by identifying independent mecha- 
nisms of resistance and their germplasm 
sources. Identification of causal factors for 
incompatibility in nematode-plant inter- 
actions could also provide the breeder with 
better evaluation procedures. Incorporation 
of new research findings and techniques into 
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cooperative breeding programs should facil- 
itate the design of new nematode-resistant 
cultivars. 

Finally, prior to release, the cultivar 
should be carefully studied to determine its 
level of resistance to parasitism (including 

its response to various types or races) and its 
effect on nematode reproduction.  T h e  pro- 
longed use of resistant cultivars is dependent  
upon providing the grower with, not  only 
seed, bu t  a formula for success based on an 
integrated approach to nematode control. 
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In their daily existence plants may be 
exposed to a mul t i tude of organisms. Most 
of the organisms cause no apparent  harm. 
Organisms constituting a biological threat  
are often thwarted successfully. Thus,  it is 
axiomatic that plants are resistant to most 
of the organisms they encounter  (for to be 
otherwise would be disasterous to the per- 
petuat ion of the plant  species). Inherent  in 
this concept are two general types of re- 
sistance: one predicated on constitutive fac- 
tors that preclude infec t ion-pre infec t ion  
resistance, and the other  on factors that 
unfold after infect ion-post infect ion resist- 
ance. 

Preinfection resistance is probably the 
most common type of resistance, and more 
often than not  the plant involved in the 
relationship is considered a "nonhost"  of 
the organism(s) it encounters. In postinfec- 
tion resistance the plant becomes infected 
but  it does not succumb to the advances of 
the hostile organism. This  type of resistance 
may involve constitutive morphological or 
biochemical factors, or it may depend on the 
plant's response to infection. T h e  plant's 
response may involve the product ion of 
morphological barriers that sequester the 
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infecting organism or, it may involve the 
synthesis of certain biochemicals that inter- 
fere with tile subsequent development  of 
the pathogen. Among plant biochemical re- 
sponses to infection are the synthesis of 
hydrolytic enzymes, protein inhibitors, and 
phytoalexins. Th e  role of phytoalexins in 
the resistance of plants to nematodes is the 
specific subject of this paper. 

PERSPECTIVES 

Th e  phytoalexin theory attempts to de- 
scribe a mechanism of host plant resistance 
to pathogens. Ti le  theory is nei ther  new nor 
static. From its introduct ion in 1940 (20) it 
has been subtly modified and adjusted to 
accommodate new developments (3,7,11,15, 
16,17,19). I interpret  the theory to say that 
resistance in plants may be manifested in the 
ability of the plant  to respond to infection 
by producing antibiotics that limit the 
spread or development  of the invading or- 
ganism. 

Cruickshank (7), Bell (3), and Kuc (17) 
present convincing arguments in favor of 
the role of phytoalexins in disease resist- 
ance; however, it is not  certain that phyto- 
alexins constitute a mechanism of resistance 
in all plants. Antibiotic compounds syn- 
thesized in response to infections (phyto- 
alexins) have been isolated from a number  
of diverse plants infected by various orga- 
nisms. Structurally, phytoalexins range from 
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