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A Biologically Oriented 
Threshold Decision Model 
for Control of Eflemics 
of Septoria nodorum in Wheat 

For a long time, the only remedies 
available to control disease on wheat 
(Triticum aesrivum L.) caused by 
Septoria species were protective fungi- 
cides such as eaptafol, which was effec- 
tive against infection of heads and was 
usually applied after head emergence. 
Soon after the imidazoles and triazoles 
were introduced to control S. nodorum 
(Berk.) Berk. in Berk, & Broome, it 
hcame apparent that application before 
head emergence was more effective than 
use of protective fungicides. Routine 
prophylactic use of fungicides raised 
several problems, however. Low m e a l  
prices demand the lowest possible 
production input, and this can be 
achieved only if epidemiological behav- 
ior of pathogens is predicted accurately 
on a regional scale. Treatment must be 
feasible at the most favorable growth 
stage, which coincides with the most 
vulnerable stages of the fungal popula- 
tion. Application of fungicides at this 
time should have tremendous econom- 
ical and ecological benefit, particularly 
where disease caused by Septoria species 
does not occur regularly but fungicides 
are applied routinely as a protective mea- 
sure. With increasing intensity of wheat 
cultivation (plant population density 
550-600 heads per squaremeter, nitrogen 
160-200 kg/ ha, grain yield 6-10 t/ ha), 
the leaf and head diseases are of eco- 
nomical importance. As a consequence, 
during the past 10 years, treatments have 
been applied reguIarly once to several 
times. Until 1986, especially protective 
fungicides, e.g., captafol, were used; cur- 
rently, azole and rnorpholine products 
are more common. 
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In 1987, wheat was grown on about 
220 million hectares, 7.6% of which were 
in Western Europe, 16.4% in North 
America, 25.6% in Eastern Europe, and 
35.8% in Asia (Fig. 1A). That year the 
world wheat production was 507.4 
million tonnes, 15.7% of which were 
produced in Western Europe, 16.4% in 
North America, 23.7% i n  Eastern 
Europe, and 34.3% in Asia (Fig. 1B). 
These figures reveal that Western Europe 
produces 15.7% of the world's yield on 
only 7.m of the wheat crop area and 
that North America requires about twice 
the area to produce approximately the 
same amount. This illustrates, among 
other things, the differences in intensity 
of cultivation, i.e., in the use of produc- 
tion-promoting means for achieving and 
assuring optimum yields of high quality. 

Control af fungus diseases has high 

prior~ty for assuring yield, i.e., for 
avoiding yield losses. For this reason, the 
use of fungicides in the worldwide wheat 
hectarage is concentrated mainly in 
Western Europe, which uses 78% of the 
fungicides at an annual cost of 55% 
million in U.S. dollars (Fig. 2). 

In 1986, the wheat yield in the coun- 
tries of Western Europe was 5.5-6.9 t/ 
ha (av. 6.2 t), or about 2.7 times the yieId 
in the United States and 3.2 times the 
yield in the Soviet Union (Fig. 3). The 
barley yield in Western Europe averaged 
4.7-6.2 t i  ha, or about twice that in the 
United States and three times that in the 
Soviet Union. These high yields in 
Western Europe are the result of inten- 
sified measures of arable farming and 
plant cultivation, including the use of 
plant protection products to minimize 
losses. 

"Integrated plant protectionWdernands 
that pesticides be applied only when 
required by the state of the infection and 
that the pathogen be cleady identified. 
Scientific aids based on biological and 
meteorological parameters would be 
valuable in making the decision to apply 
fungicides. We developed and tested a 
model over a period of several years, in- 

rlg. 1. worldwide dhtributlon of (A) the 
opproxlmatdy 220,700,000 ha and (B) the Fig. 2. Worldwide use of lunglcides on 
approximately 507,400,000 t of wheat wheat crops during 1987. TOM cost In 
grown In lM7 (amounts shown X 1,000) U.S. dollars wao approximately $550 
(27)- mllllm (amounta shown X 4,000) (27). 
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