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Latency or latent period in fungal 
infections has been defined in terms of 
the time that lapses between invasion and 
the establishment of a nutritional or 
parasitic relationship (17) or, epidemi- 
ologically, the production of propagules 
or inoculum (20). Latency implies a 
period when the parasitic relationship is 
dormant or quiescent, since symptom 
development and inoculum production 
are not evident. Symptom development 
and inoculum production, therefore, are 
the measure of the end point of latency 
and the result of an aggressive nutritional 
relationship. 

Bacterial pathogens, unlike fungal 
pathogens, may be present naturally 
within plant tissues and thus not require 
a physical penetration (4). In addition, 
bacteria on the surface of or within the 
host may have a nutritional relationship 
without parasitism. Because latency by 
definition is a temporal phenomenon, 
survival of the organism through the 
latent period becomes the critical issue. 

The necessity to understand latency is 
dictated by the need to prevent infection 
in order to control disease. Historically, 
control has focused on prevention rather 
than on therapy. Additionally, certain 
latent infections are difficult to control 
because the quiescent propagules are 
buried within the host and are not 
accessible to control chemicals. 

Latent fungal infections have been 
studied in the most detail as precursors 
to postharvest symptom development. 
Verhoeff ( 17) discussed latent infections 
of fruit or floral parts of banana, citrus, 
mango, papaya, avocado, stone fruits, 
apple, strawberry, and tomato. The 
pathogens survive a period of latency as 
appressoria on the surface of the devel- 
oping fruit or, in the case of Botryiis 
cinerea Pets. ex Fs., as hyphae in 
attached senescent or dead floral parts. 
Hayward (4) discussed latent bacterial 
infections in tomato, cucumber, pepper, 
potato, stone and pome fruits, and citrus 
trees. Of these latent infections, only 
those in cucumber and appIe have been 
suacstcd to begin as floral infections. 
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Floral infections of tropical fruits by 
pathogens with extended latent periods 
have not b e n  addressed until recently. 
The economic importance of the Iatent 
surface infections and the postharvest 
wound infections (3) has delayed the 
study of floral infections. Additionally, 
the sporadic nature of floral infections 
by pathogens with extended latent 
periods has made study difficult. The 
pineapple is excmpLary as a host for a 
floral infection where an extended latent 
period occurs. The flower of pineapple 
is the portal for several major pathogens, 
and the period of latency ranges from 
4 to 6 mo (1 1,16). In papaya, the disease 
cycle for two newly described diseases 
may HISO include floral infections and 
periods of latency. 

Pink Disearse of PineappIe 
Pink disease of pineapple fruit is 

characterized by the economicdly 
important symptom of a brown pigmen- 
tation of the fruit tissue when heated 
during the canning process (11). The 
disease may be caused by strains of 
Erwinia herbicola [Lohnis) Dye 
(hferobacier agglomerans (Beijerinck) 
Ewinn and Fife), GIuconobac~er oxydans 
( ~ e n n e b e r ~ )  ~ e ~ e ~ ,  and ~ceiobacter 
oceti (Pasteur) DeLey and Frateur, 
hereafter referred to as pink disease 
bacteria (2,11). Depending on the species 
and strain of bacteria involved and the 
severity of infection, browning symp- 
toms may appear in the fruit flesh before 
cooking (15), or a pinkish discoloration 
and wilted appearance may be detectable 
in the whole fruit in the field before 
harvest. Sensory characteristics of the 
diseased fruit are not distinguishable 
from uninfected fruit showing normal 
postharvest maturity and senescence, 
with the exception of a "cantaloupelike 
aroma" with strains of G. oxydans. 
Symptoms are not evident in immature 
unripened fruit, 

Pink disease bacteria are vectored by 
insects that visit flowers (5). The bacteria 
have been shown to enter the fruitlet 
through the opened flower (1 1,14). Hine 
(5) has suggested that bacteria invade 
cracks in the blossom cups at flowering 
after rainfall on inflorescences that 
developed under drought stress. In 
Hawaii, with detached inflorescences 
held in water (Fig. 1), pink disease 
bacteria were frequently recovered from 
nectaries within 4 hr after inocutation 
and incubation at 18 C and high humid- 
ity. Recoveries from nectary gland tissue 
were consistently higher than those from 

placental tissue (TabIe I). In field tests, 
flowers were successfully inoculated 
when plants were not under drought- 
stressed conditions (14). 

Nectar flow has been hypothesized to 
be involved with bacterial movement into 
the nectaries. No direct evidence is 
available, however. Day-night tempera- 
ture differentials seem to play a major 
role in nectar flow in pineapple. Hine 
(5) has suggested that nectar dilution is 
necessary For bacterial survival and 
growth in the flower. We believe that 
high humidity during flowering prevents 
desiccation of the pink bacteria and 
nectar concentration by evaporation. 
Thus, rainfall during flowering would 
dilute nectar, prevent concentration by 
evaporation of water, and prevent desic- 
cation of the pink bacteria. Loss of viabil- 
ity with desiccation has been reported 
(5) and confirmed (unpublished). 

Once located in the nectary, the 
bacteria remain quiescent for 4-6 mo 
until the fruit matures and becomes 
translucent (cell contents leaking into the 
intercellular spaces) during the ripening 
process. Ttanstucency i s  highly corre- 
lated with incidence and severity of pink 
disease (unpublished). In fact, a highly 
resistant cultivar, 58-1 184, is very opaque 
when ripe and does not develop pink 
disease when inoculated. However, 
viable pink disease bacteria at population 
levels simiIar to these at inoculation are 
isolated from nectaries at maturity. Thus, 
populations of pink disease bacteria 
remain static or decrease until the fruit 
begins to ripen (unpublished). Whether 
or not a nutritional refationship between 
the bacteria and the host exists during 
fruit development is unknown. The 
nectary merely appears to provide the 
conditions for survival of the bacteria. 

Temperature of the inflorescence and 
developing fruit may effect survival of 
the bacteria causing pink disease. Inci- 
dence of pink disease is extremely 
seasonal and sporadic in Hawaii as well 
as in other pineapple production areas 
of the world. The disease occurs only in 
fruits that develop during the caol 
weather. Several years can pass without 
economically important levels of disease. 
During an epidemic, incidence may be 
30-50% in one week's harvest and drop 
to negligible levels the next. Maximum 
recoveries of pat hogenic pink disease 
bacteria were obtained at infection 
temperatures of 18 C. Postinfection 
temperatures of 29 or 34 C reduced 
recoveries from an average of 86% at I 8  
C to 24 and 14%, respectively (12). The 
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