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Background  

In addition to insect pest damage, celery is extremely susceptible to attack from Septoria 
apiicola, the causal organism of Septoria leaf spot or late blight, during extended periods 
of leaf wetness (Berger, 1990), as well as other disease-causing pathogens. As a result, 
standard management recommendations include the prophylactic application of 
fungicides at weekly, biweekly or occasionally less frequent intervals from transplanting 
until harvest (CVPQ 1987; OMAF 1988; Skylakakis 1983). Concerns for the 
development of resistance by S. apiicola to currently used fungicides and for the 
environmental impact those fungicides have spurred interest in development of improved 
management practices (Paulus et al. 1979; Mathieru & Kushalappa, 1993). Because of 
the importance of meteorological conditions on disease development (Jones, 1986), 
recent research has focused on understanding disease epidemiology and the development 
of disease forecasting models. These disease forecasting models are based on the key 
parameters of leaf wetness duration and temperature and forecast critical periods for 
disease development (Madden & Ellis 1988); Mudita & Kushalappa 1991; Sheridan 
1968). Fungicides are then applied only when disease severity values reach threshold 
levels. Where disease forecasting models for Septoria blight have been field tested, 
significant reductions (25-50%) in fungicide applications have been achieved with no 
economic reduction in crop yield or quality (Mudita & Kushalappa 1991).  

Septoria apiicola can attack any part of the plant above ground. As outer leaves and 
stalks turn dark and wither, the entire field may look scorched.  



 
Figure 1. Celery late blight organism. A, diagrammatic sketch showing cross section of pycnidium and 
mycelium in celery leaf; B, pycnospores of a small-spot form; C, pycnospores of a large-spot form; D, 

germinating pycnospore adjacent to a stoma. 

The fungus is seed-borne. It also overwinters on debris from a previous crop. It may get 
started in the seedbed where it forms small, circular, water-soaked spots on the leaves 
about one-sixteenth inch in diameter. In 10 or 20 days, the spots turn nearly black and 
become filled with many minute black dots, the fruiting bodies (pycnidia) of the fungus 
(Figure 1). Spores are formed in these closed, black, pear-shaped cups partly embedded 
in the plant. They are exuded during wet weather as gelatinous, snakelike tendrils, and 
require spattering raindrops rather than air currents for quick spread.  

When celery is wet with dew, equipment or the clothes of workers can spread the fungus 
down the row. K. H. Lin, at the New York State College of Agriculture, found that the 
number of spores in a single pycnidium, a structure no larger than the dot over this i, 
varied between 1,449 and 5,493, with a mean for nine pycnidia of 3,675. More than 2,000 
spots (lesions) can exist on untreated plants, with an average of 56 pycnidia per spot; 
potentially, therefore, half a billion spores can be produced on one plant.  



Germinating Septoria spores can penetrate directly through the epidermis as well as 
through stomata and as readily on the upper surface of leaves as on the lower surface, 
although there are only about one-third as many stomata on the upper surface.  

In polycyclic diseases (those that pass through multiple disease cycles during a given 
cropping period), such as Septoria late blight in celery, the initial inoculum, although 
important, is minor when compared to the existing rate parameters of temperature and 
leaf wetness duration when predicting final disease levels (Fry 1982). In other words, the 
need for disease suppressive treatments will depend more on the occurrence of optimum 
temperature and leaf wetness conditions than on whether the initial inoculum load in the 
field was heavy or light. However, if a celery field has high inoculum levels at 
transplanting, as in the case of infected plants coming from the nursery, there is no room 
for error in the choice and timing of disease management practices as compared to a field 
with low inoculum levels.  

Current Situation  

Over the last several years, Campbell Soup's Research Department has successfully used 
a Septoria forecasting model (patterned after the "Tom-Cast" model for Alternaria blight 
on tomato) with its celery growers who have saved one or more fungicide applications 
with each crop (Bob Curtis, Campbell's Research Dept., pers. comm.). Probably more 
important than saving the costs of fungicide applications, which weren't needed, is the 
increased accuracy in timing fungicide applications when they are needed. Since the 
model links the timing of fungicide applications with the potential for disease 
development as it is measured on site in the celery field, fungicides can be applied more 
on an as needed basis than on a purely calendar or best guess basis.  

There are a number of manufacturers offering various weather measuring instrumentation 
and software packages, which can be used to forecast disease development and time 
fungicide applications (see accompanying annotated list).  

At the low tech end, a simple logger with a temperature and a leaf wetness probe along 
with some hand calculations will suffice.  

The Model - How it Works  

The Septoria model is really very simple. It operates under the premise that within given 
temperature ranges there are specific requirements (thresholds) for consecutive hours of 
leaf wetness before spore development and germination can take place. This is analogous 
to degree-day models for insects, which depend on a known temperature threshold for 
development for the organism in question (see Information Series #1). Each day that 
temperature and leaf wetness conditions exceed the lower thresholds, a certain number of 
DSV's (disease severity values) are contributed to the progress of the disease. A 
conservative accumulation of 20 DSV's is currently used to determine the timing for 
fungicide applications. It is likely that with additional research, this threshold can be 
relaxed to 25 or 30 DSV's accumulated before fungicide application is warranted.  



 

Table #1 is the basic model. On the left side of the table are the temperature ranges within 
which different disease severity values are assigned depending upon the hours of leaf 
wetness occurring each day. The body of the table consists of various periods of leaf 
wetness. Thus, by calculating the average temperature (the table uses Centigrade) during 
the period of leaf wetness, one can read across the table from the calculated average 
temperature to the appropriate period of measured leaf wetness and then follow up the 
table to obtain the corresponding DSV located at the top of the table.  

 

An example is presented in Figure #2. Here, the leaf wetness probe being used has a 
threshold level of 10 for wetness. Levels below 10 are considered dry, while 10 and 
above are considered wet. Thus, on 6/21 the hours of leaf wetness were from 1730 (5:30 



pm) until 0830 (am) the following day for a total 
of 16 hours. For calculating leaf wetness hours 
one "day" usually runs from noon-to-noon (noon 
one day to noon the following day), since 
wetness often occurs over night. The average 
temperature for this wetness period was 16 
degrees C, well above the lower critical 
threshold of 13°C for Septoria development. 
Using Table #1, a period of 16 hours of leaf 
wetness at 16°C average temperature during this 
period contributes "2" DSV's to the "life cycle" 
of the pathogen.  

Figure #3 shows a situation where, despite a 
lengthy leaf wetness period of 14 hours, no 
DSV's were contributed to the pathogen "cycle" 
because the average temperature was below the 
13°C threshold.  

Table #2 gives an example of how the model is 
actualy used. Here, the celery grower has a 
simple data logger located in his celery field. He 
has a temperature probe and a leaf wetness probe 
attached to the logger and placed within the celery canopy. Monitoring began at 
transplanting on 3/24/95, but temperatures were too cool to generate DSV's until 4/4/95. 
Most other dates with temperatures below 13°C during the leaf wetness period are also 
left off the table. Those dates which contributed DSV's to the pathogen's cycle are shown 
in this table. A treatment threshold level of 20 DSV's wasn't reached until 5/3/95, with the 
fungicide being applied early in the morning on 5/7/95. Thus, the accumulation starts 
again from this point until 5/31/95, when an accumulation of 19 was reached and a 
decision to treat again was made. This process continued throughout the crop cycle, 
retreating approximately every 20 DSV's.  

Fungicide application timing decisions must obviously be based on more than just what 
this model predicts. Considerations of insecticide timing, irrigation scheduling, and 
predicted harvest date all play a role in the final decision as to when to apply a fungicide.  

Table 3 gives a few sources for microclimatic measuring weather stations and probes.  
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