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Tropical plantation agriculture is usu- 
ally carried out on a large scale by com- 
panies whose production must remain 
profitable. The need for profit encour- 
ages efficient, cost-effective land use and 
practices that include long-term mono- 
crops with heavy use of chemical pesti- 
cides and fertilizers and strict production 
schedules. As Hawaiian agricultural com- 
panies seek to become more diversified 
and avoid the threat of toxic chemical 
residues in the environment, there is in- 
creased interest in integrated pest man- 
agement and alternative practices for ne- 
matode control. Implementation of these 
practices will require flexible manage- 
ment of agricultural operations, as well 
as understanding of nematode popula- 
tions, plant susceptibility, effects of en- 
vironmental conditions, and interactions 
among these factors. The eventual ad- 
vantages should be well worth the effort. 

Sugarcane (Sacchar~m officinarum 
L., Saccharurn spp.) is the foremost agri- 
cultural crop in the state of Hawaii in 
total hectares planted and in cash value 
(9). Pineapple (Ananas comosus (L.) 
Merr.) is second in importance. Sugar- 
cane production has been gradually de- 
creasing in recent years, however, and 
Hawaii's agriculture is becoming increas- 
ingly diversified into alternative crops 
suited to Hawaii's subtropical climate. 
Plant-parasitic nematodes are associated 
with both sugarcane and pineapple and 
may limit alternative crops in the chang- 
ing agricultural system. In this article we 
summarize the status of nematode prob- 
lems pertaining to pineapple and sugar- 
cane and potential problems that might 
threaten alternative crops. Strategies to 
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control nematodes on these crops are 
discussed, as well as the principal plant- 
parasitic nematodes found on pineapple 
and sugarcane and their known asso- 
ciations with other crops (Table I). 

Nematode problems in tropical plan- 
tation crops can be especially severe 
because there are no low winter temper- 
atures to reduce soil populations. Also, 
plantation crops are usually grown in 
cycles over several years, thus giving 
nematode populations time to increase 
to damaging numbers. Plantations usu- 
aIly remain in monoculture for many 
years, and the soil ecosystem becomes 
stable, with particular parasites predomi- 
nating. When another crop is planted, 
the existing parasite populations may or 
may not be injurious, depending on the 
new crop's susceptibility. The state of 
Hawaii and its agricultural companies 
are committed to reducing production 
costs and increasing environmental 
safety through expanded use of cultural 
and biological controi methods to  
manage diseases and nematodes. Re- 
duced pesticide use during the early 
stages of a newly planted crop should 
result from a thorough understanding of 
nematode ecology and crop suscepti- 
bility. 

Nematodes and Sugarcane 
Sugarcane is grown under a wide range 

of climatic and agronomic conditions, 
and an unusually Iarge number of plant- 
parasitic nematode species are associated 
with this crop (Fig. I). Meloidogyne and 
Pratyle~~~hur are most common (35). Many 
of the other species associated with su- 
garcane are not known to be parasitic 
and fewer yet are serious pathogens, but 
given the relatively high numbers of sev- 
eral plant-pathogenic species in sugar- 
cane fields, their cumulative effect prob- 
ably has a negative impact on plant vigor. 

Root-knot nematodes (Meloidogyne 
spp.) have been reported frequently in 
sugarcane soils and is the genus most 
likely to cause economic damage. In 

Hawaii, M. incognita (Kofeid & White) 
Chitwood (= M. incognita acrira) is the 
predominant species, but M. javanico 
(Treub) Chitwood and M, arenaria 
(Neal) Chitwood may be present to a 
lesser degree. In random samples af root- 
knot-susceptible tomatoes after sugar- 
cane, 0. V. Holtzmann (unpublished) 
showed the distribution of M. incognita, 
M. javanica, and M- arenaria to be 67, 
22, and 11% respectively. 

Protylenchw zeae Graham and P. 
brachyurus (Godfrey) Filipjev & Schuur- 
mans Stekhoven are the most common 
lesion nematode species reported in 
sugarcane-growing areas of the world (13, 
17,30,34). At one time, P. brachyurus was 
thought to be one of the most econom- 
ically important nematodes in sugarcane 
in Hawaii (1 8), but recently P, zeae has 
become the principal lesion nematode. 

The reniform nematode (Rofylen- 
chulus reniformis Linford & Oliveira) 
has a relatively wide host range and has 
been reported from sugarcane soils 
(14,30) and in association with S. spon- 
ianeum L., a wild relative of commercial 
sugarcane (34). Its presence in soil indi- 
cated to some observers that it multiplies 
on sugarcane roots, but mature females 
or egg masses on the roots have not been 
found (7,381. Birchfield (6) concluded 
that although found in sugarcane fields 
in several parts of the world, R. reni- 
formis failed to reproduce on sugarcane. 
Gargantiel and Davide (14) observed 
slight damage to potted sugarcane seed- 
lings, but there was no detectable nema- 
tode population increase after 3 months. 
In Hawaii and Puerto Rico, fields in- 
fested with R. reniformis rarely were 
found to be infested after several years 
in sugarcane (4,29; S. Schenck, unpub- 
lished). These researchers concluded that 
sugarcane was immune to the reniform 
nematode. 

In the early 1900s, Cobb (1 1) first 
described Radopholus sirnilis (Cobb) 
Thorne (= Tylenchus bwrmis) ,  the 
burrowing nematode isolated from 
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